PE5001
Analog Multiplexer IC with SE RMA

: PRODUCTIVITY ENGINEERING
2 inputs and 100 outputs
Features Applications
e 100 outputs in one IC e capacitive or resistive sensor field stimulation
e 2 analog inputs e LCD dot matrix driver
e small form factor due to micro bump die e Multiplexing large arrays
attach

e cascade unlimited number of PE5001
General Description

This PE5001 is used to multiplex two analog input signals to up to 100 analog outputs. It includes
switches, control logic and output drivers. A selected output will be connected either with the 'IN1-
Input' or the 'IN2-Input'. The output selection is done by a high active data bit in the serial shift register.
The input stream for the shift register is defined by the pin 'CDIN'. The register is shifted step by step
in serial manner with a pulse on 'CSHIFT'. The last register output is set to pin 'CDOUT". Pin
'CRESET sets all registers to '0'. The nature of the PE5001 interface allows a daisy chain principle of
an unlimited number of PE5001 ICs.

Functional description

The shift register controls the analog switches. A binary ‘1’ in a register connects the output driver to
IN1. A binary ‘0’ connects the output driver to IN2. The reset signal CRESET is low active and sets all
registers to binary '0'. Every positive cycle edge on CSHIFT causes the information in one register to
shift into the next register stage. CDIN is the input for the first register and CDOUT the output of the
last register. This way it is possible to cascade PE5001 ICs for a larger number of outputs. CSHIFT
has an integrated buffer. The input cell is a standard CMOS Input cell with PullUp resistor.
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Figure 1: Block diagram with application environment
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Electrical data

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

Absolute Maximum Ratings
Parameter Symbol Min Max Unit
Operating voltage Vop -0.3 7 V
Input voltage Vin -0.3 Vpp+0.3 \
QOutput voltage Vour -0.3 Vpp+0.3 V
Input current Iin -10 10 mA
Storage temperature Tsta -40 125 °C
ESD protection (HBM) VEsp 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 Vpp 4,75 5 5,25 V
Operating temperature Ta -20 27 85 °C
Junction temperature T, <150 °C
Static properties, shift register and driver
Parameter Symbol | Condition Min Typ Max | Unit
Input voltage High Vy 3,5 Vv
Input voltage Low V. 1,5 V
Input current Pull-Up I 1 uA
Linear operating range,
output driver Vinta 0.5 4.5 v
Input resistance IN2/IN2 R 300 500 kOhm
QOutput driver current lo static 1 mA
finon IN1=10MHz,
Supply current Is Cioag=5pF 24 30 mA
all driver activ
(VDD =5V, T=27 °C)
Dynamic properties
Parameter Symbol | Condition Min Typ Max | Unit
Turn on / High time tH After positive edge 2 ns
Turn off / Low time tL After positive edge or 2 ns
reset
Data precharging time tDT ns
Input frequency fin 10 15 MHz

(VDD =5V, T=27"C)

Phase shift at 10MHz f;, and 5pF load is less than 5 degree.
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Timing diagram
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Interfaces
Pad Name 10-Typ Function
1 S1 O Analog Output 1
10 S10 O Analog Output 10
11 IN1 | Analog Input1
12 CFLAG In | Data flag input
13 S11 O Analog Output 11
22 S20 O Analog Output 20
23 IN2 | Analog Input2
24 CRESET In | Reset input
25 S21 O Analog Output 21
34 S30 O Analog Output 30
35 n.c.
36 CSHIFT | Shift clock input
37 S31 O Analog Output 31
46 S40 O Analog Output 40
47 GND P Ground
48 GND P Ground
49 S41 O Analog Output 41
58 S50 O Analog Output 50
59 GND P Ground
60 GND P Ground
61 S51 O Analog Output 51
70 S60 O Analog Output 60
71 VDD P Supply voltage, 100nF external C
72 VDD P Supply voltage, 100nF external C
73 S61 O Analog Output 61
82 S70 O Analog Output 70
83 VDD P Supply voltage, 100nF external C
84 VDD P Supply voltage, 100nF external C
85 S71 O Analog Output 71
94 S80 O Analog Output 80
95 n.c.
96 n.c.
97 S81 O Analog Output 81
106 S90 O Analog Output 90
107 IN2 | Analog Input 2
108 CRESET Out O Reset output
109 S91 O Analog Output 91
118 S100 O Analog Output 100
119 IN1 | Analog Input 1
120 CFLAG Out O Data flag output
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Dimensions
The PE5001 has following dimensions:
Die size: 3050 pm x 4675 um
Pad size: 76um x 76um
Pad distance to X direction Die: 112 um
Pad distance to Y direction Die: 162 um
Pad to pad distance X direction: 174 pm
Pad to pad distance Y direction: 399 pm
Number of Pads: 119
Layout X direction: 12 pad rows evenly distributed

2*112um (border) + 12*76um (pad) + 11*174pum (distance) = 3050pum

Layout Y direction: 10 Pad- rows evenly distributed

2*162um (border) + 10*76um (pad) + 9*399um (distance) = 4675um
Bump material: NiAu
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Top view of PE5001
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Contact Addresses

Germany

Important
Notice

This project was supported by Award No. 2005-1J-CX-K067 awarded by the National Institute of Justice, Office of Justice Programs, US
Department of Justice. The opinions, findings, and conclusions or recommendations expressed in this publication/program/exhibition are those of

Stuttgart Dresden

Productivity Engineering Productivity Engineering GmbH
Process Integration GmbH Branch

Behringstrasse 7 Sachsenallee 9

D-71083 Herrenberg D-01723 Kesselsdorf

Germany Germany

Phone.: +49 (0) 70322798 0 Phone.: +49 (0) 35204777 00
Fax: +49 (0) 70322798 29 Fax: +49 (0) 35204777 000
Email: info@pe-gmbh.com Email: info@pe-gmbh.com

Web: www.pe-gmbh.com

Productivity Engineering GmbH (PE) reserves the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice.
Customers should obtain the latest relevant information before placing orders and should verify that such information is
current and complete. All products are sold subject to PE’s terms and conditions of sale supplied at the time of order
acknowledgment. PE warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with PE’s standard warranty. Testing and other quality control techniques are used to the extent PE deems
necessary to support this warranty. Except where mandated by government requirements, testing of all parameters of each
product is not necessarily performed. PE assumes no liability for applications assistance or customer product design.
Customers are responsible for their products and applications using PE components. To minimize the risks associated with
customer products and applications, customers should provide adequate design and operating safeguards. PE does not
warrant or represent that any license, either express or implied, is granted under any PE patent right, copyright, mask work
right, or other PE intellectual property right relating to any combination, machine, or process in which PE products or services
are used. Information published by PE regarding third—party products or services does not constitute a license from PE to
use such products or services or a warranty or endorsement thereof. Use of such information may require a license from a
third party under the patents or other intellectual property of the third party, or a license from PE under the patents or other
intellectual property of PE. Resale of PE products or services with statements different from or beyond the parameters stated
by PE for that product or service voids all express and any implied warranties for the associated PE product or service and is
an unfair and deceptive business practice. PE is not responsible or liable for any such statements.

© 2016 PE GmbH. All rights reserved.

the author(s) and do not necessarily reflect the views of the Department of Justice.
All trademarks and registered trademarks are the property of their respective owners.
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