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PE5002  
100-Channel, 10Bit  

Capacitance Sense Solution 
 

 
 
Features 

¶ 100 analogue inputs with per channel 
Lock-in Amplifiers and ADCs 

¶ external reference voltage 

¶ small form factor due to micro bump die 
attach (wafer scale package possible) 

¶ expandability: cascade several PE5002 

 
 
Applications 

¶ capacitive sensor signal acquisition 

¶ Touch Screen / Touch Buttons  

¶ Fingerprint Sensor (capacitive arrays) 

¶ laboratory bio-chemical cell growth monitoring  

¶ permittivity based liquid analysis and flow 
monitoring 

General Description 

 
The PE5002 is a 100-channel, 10Bit capacitive sensor signal acquisition circuit. It comprises of all the 
stages needed for synchronous evaluation (amplification, rectification, A-to-D conversion) of small AC 
currents in the frequency range 1MHz to 10MHz. Essential building blocks are: current-to-voltage 
converters, amplifiers, synchronous rectifiers, LP-filters, 10Bit A/D converters and data memory. Each 
of the circuit stages is implemented once per input line, so parallel operation of all input channels is 
possible and recommended in terms of power efficiency. The data memory is readable in a serial 
manner. To cascade the PE5002 and for programming of the internal control registers serial data input 
is used (daisy chain connection of the several PE5002 circuits).  
 

Functional Description 

 
An AC current from a stimulated capacitive sensor is amplified, transferred into a voltage and rectified. 
A low pass filter ensures that only the DC component of synchronous demodulation is given to the 
Analogue-to-Digital converter. The signal is valid on filter output after a settling time defined by the 
external control scheme. Analogue-to-Digital conversion itself is carried out by supplying a ramp type 
reference voltage to pin VREF (counting ADC). Needed control signals can be supplied by an external 
microcontroller or the PE5003. A 10Bit shift register is used to transfer data out of the PE5002. RDIN 
is the input of the first register and RDOUT the output of the last one. This way it is possible to 
cascade several PE5002 ICs if more than 100 sensors should be sensed.  
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Figure 1: Block diagram 
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PE5002  
100-Channel, 10-Bit 

ANALOG-TO-DIGITAL CONVERTER 
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Electrical Data 

All voltages refer to GND = 0V (ground). 

Absolute Maximum Ratings 

Parameter Symbol Min Max Unit 

Operating voltage VDD -0.3 7 V 

Input voltage VIN -0.3 VDD+0.3 V 

Output voltage VOUT -0.3 VDD+0.3 V 

Input current IIN -10 10 mA 

Storage temperature TSTG -40 125 °C 

ESD protection (HBM) VESD 2  kV 

Stresses exceeding maximum ratings may damage the device. Maximum ratings are stress ratings 
only. Functional operation above the recommended operating conditions is not implied. Extended 
exposure to stresses above the recommended operating conditions may affect device reliability. 

Operating Conditions 

Parameter Symbol Min Typ Max Unit 

Operating voltage VDD 4,75 5 5,25 V 

Operating temperature TA -20 27 85 °C 

Junction temperature TJ   <150 °C 

Static Properties, I/V Converter, Amplifier, Rectifier and Filter 

Parameter Symbol Condition Min Typ Max Unit 

Input Resistance RIN  40 50 60 kÝ 

DC Input Voltage VSDC  2,3 2,5 2,7 V 

Gain Vout/VIN Gain   58  MÝ 

OSC DC reference voltage VOSC  
VSDC   

-0,05 
 

VSDC 

+0,05 
V 

Input amplitude OSC VAOSC  0,1 0,15 0,2 V 

Supply current IS   60  mA 

(VDD = 5V, T=27 °C) 

Static Properties, AD Converter, Data Memory 

Parameter Symbol Condition Min Typ Max Unit 

Converter input voltage VINREF  0,5  4,5 V 

Converter Offset VOFFSET   2  mV 

Logic Output voltage high  VOUTHIGH  4   V 

Logic Output voltage low VOUTLOW    1 V 

Output Driver RDOUT IO  1   mA 

Logic Input voltage high VH  3,5   V 

Logic Input voltage low VL    1,5 V 

Input current Pull-Up II    1 µA 

(VDD = 5V, T=27 °C) 


