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IFSA Group’s companies

The IFSA Group’s companies are continuing design and production of integrated circuits and sensor sys-
tems solutions based on precision measurements of frequency-time parameters of signals.

One of company's main objectives of is to promote a new generation of cost effective digital and smart

sensor integration technologies and to establish own digital measuring technology as an alternative to
common analog solutions.

Technologies

Our technology eases the integration of digital sensors and sensor systems in all kind of devices and
markets: from Wearable devices to 10T, Smartphones to Aerospace, Healthcare or Automobile and for
Consumer and Professional applications. We manufacture and sell Integrated Circuits, Development
Boards and IPs based on patented methods of measurements for frequency-time parameters of signals.
The technology offers a unique opportunity to develop various digital sensors, smart sensors, multi-
sensor systems and robust, sensor systems with high metrological performances and wide functionalities
including intelligent functions as self-adaptation and self-identification. It is a basis for a new approach to
digital sensors and smart sensor systems design and integration.

The key to product range is ultra-precise measurement technology in terms of universal frequency-to-
digital converter (UFDC). In this field, the company’s experts developed its core technology that meets an
extremely high degree of precision, broad frequency range, scalable resolution and non-redundant con-
version time.

Our products simplify ADC, digital sensors and sensor systems designs and boost their performance,
while reducing costs and time-to-market.

Products and services

e ICs: Universal Frequency-to-Digital Converters (UFDC-1 and UFDC-1M-16), Universal Sensors
and Transducers Interfaces (USTI, USTI-EXT and USTI-MOB)

e Development boards: EVAL UFDC-1 and UFDC-1M-16
e IPs on a royalty basis (licenses)

e IC Custom Design services

e Sensor Systems Design based on our own IC products

e Calibration Services for our ICs.
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Comparative Parameters of ICs

Parameter

Number of measuring modes

Frequency measuring range, fx

Max. frequency with prescaling, MHz
Programmable accuracy (relative error), %
Conversion time, s

Frequency generator mode, MHz

External clock frequency, MHz

External clock frequency, MHz

Period measuring range, Tx

Max. frequency at phase shift measurement ¢x, kHz
Time interval between Start - and Stop-pulse, =

fmax at duty-cycle and duty-off factor measurements, kHz

Duty-off factor measuring range, Q

Frequency difference, fi: - fxz with sign recognition
Period difference, Tx: — Tx2 with sign recognition,
Frequency ratio, fxi/f2

Period ratio, Txi/Tx2

Pulse width, &,

Space interval, ts

Pulse number (events) counting, Nx

RS232 data transfer rate, bps

12C serial clock frequency, kHz
SPI serial clock frequency, kHz
Active current consumption, mA
Voltage supply, V
Operation temperature range
Rotation speed measurement mode, nx
Package: 28-lead PDIP
32-lead TQFP (7x7 mm)
32-pad MLF (55 mm)
Resistive bridges measurement mode, Bx
Frequency deviation absolute D4, MHz
Frequency deviation relative Dr, %
Resistance measuring range, Rx
Relative error at resistance measurement, 4Rx, %
Capacitance measuring range, Cx
Relative error at capacitance measurement, ACx, %

UFDC-1

16
0.05 Hz ... 7.5 MHz
120
1..0.001
0.0002 ... 0.2
8
16
0.5
150 ns ... 20 s
500
2ps...250s
500
108 ... 8x10°
0..7.5MHz
0..20s
7x107° ... 1.4x108

7.5x10°... 1.33x108

2ps..250s
2ps...250s
0..4x10°

300, 600, 1 200,

2 400, 4 800, 9 600, 19

200 and 38 400

100
500
17.5
+4.5 .. +5.5
-40 °C ... +85 °C
L]

UFDC-1M-16

16
1Hz..7.5MHz
120
1..0.001

0.00000625 ...0.00625

8
16
16
150 ns ... 20 s
500
2ps...250s
500
108 ... 8x10°
0..7.5MHz
0..20s
7%107° ... 1.4x108
7.5x107°... 1.33x108

2ps..250s
2us...250s
0..4x10°

300, 600, 1 200,

2 400, 4 800, 9 600, 19

200 and 38 400

100
500
17.5
+4.5 .. +5.5
-40 °C ... +85 °C
L]

USTI

29
0.05 Hz ... 9 MHz
144
1 ... 0.0005
0.00016 to 0.32
10
20
0.625
110 ns ... 20 s
625
1.5ps ... 250s
625
108 ... 8x10°
0..9 MHz
0..20s

5.5x10° ... 1.8x108

4.0x10°... 2x108

1.5ps..250s
1.5ps ... 250s
0..4x10°

300, 600, 1 200,

2 400, 4 800, 9 600, 14

400, 19 200,
28 800 and 38 400

100

500

9.5

+4.5 ... +5.5
-40 °C ... +85 °C

L]
L]
L]

0..9
0..100
10Q .. 10 MQ
+0.47 (average)
50 pF ... 100 pF
+0.036 (average)

USTI-EXT

29
1Hz..7.5MHz
120
1 .. 0.0005

0.00000625 ...0.0125
8
16
16
150 ns ... 20 s
500
2ps...250s
500
108 ... 8x10°
0..7.5MHz
0..20s

7x10° ... 1.4x108
7.5x10°... 1.33x108

2ps..250s
2ups...250s
0..4x10°

300, 600, 1 200,

2 400, 4 800, 9 600, 14

400, 19 200,

28 800 and 76 800

100

500

12
+4.5 .. +5.5

-55°C ... +150 °C

L]
L]
L]
0..7.5
0..100
120 .10 MQ
+0.6 (average)
60 pF ... 100 pF
+0.045 (average)

USTI-MOB

29
0.25 Hz ... 1.95 MHz
30
1..0.0009
0.00064 to 0.7
2
4
4
513 ns...4s
4
7 ps ... 1000 s
100
130:10° ... 6:10°
0 .. 1.95 MHz
0..4s
128x10° ... 7.8x10°
128x10° ... 7.8x10°

7 ps ... 1000 s
7 ps ... 1000 s
0..4x10°

300, 600, 1 200,
2 400, 4 800, 9 600, 14
400, 19 200,
38 400 and 76 800

20
28
0.85
+1.8
-40 °C ... +85 °C
L]

0..4
0..100
200 ..4MQ
+0.04 ... +1.54
50 pF ... 0.1 uF
+0.3 ... +1



Universal Frequency-to-Digital Converter (UFDC-1)

General Description

The Universal Frequency-to-Digital Converter
(UFDC-1) is a fully digital CMOS integrated cir-
cuit based on novel patented methods for fre-
quency, period, its ratio, duty-cycle and phase-
shift measurements. By using this IC it is possi-
ble to build a wide variety of digital, smart sen-
sors and intelligent sensor systems. The device
represents a high-resolution conversion for data
acquisition systems designed to support all
range of frequency-time domain and digital sen-
sor applications. It offers high performance with
flexibility and requires minimum possible num-
ber of external components.

The UFDC-1 can be easy included into digital
environment, controlled by an external micro-
controller (slave mode) or work independently
as a separate measuring unit without an exter-
nal control (master mode). The function selec-
tion can be configured in both software and
hardware.

The IC converts frequency-time parameters of
signals into digital with high resolution and pro-
grammable accuracy during the non-redundant
conversion time, and provides simple interface
to microcontroller, DAQ or sensor system to
read these digital results.

The UFDC-1 has 16 measuring and one generat-
ing modes. The measuring mode can be hard-
ware-selected by using four selection external
pins M0-M2 and the relative error by using four
selection pins NO-N2 (RS232 master communi-
cation mode). The mode and accuracy can be
also selected by using any of three possible in-
terfaces (slave communication mode). A com-

Block Diagram

munication interface type (RS232, SPI or I2C)
can be automatically selected according to the
circuit connection.

The UFDC-1 can also work with any voltage and
current output sensors. It this case, any volt-
age-to-frequency converter (VFC) can be used.
The accuracy of such system will be determined
by sensor accuracy as well as by VFC accuracy.

Features

e 16 measuring modes and one generator
mode

e 2 channels for frequency and period meas-
urements

e Provides frequency (time)-to-digital conver-
sion for many types of sensors and transduc-
ers

e Frequency range from 0.05 Hz up to
7.5 MHz without prescaling and 120 MHz with
prescaling;

e Programmable accuracy (relative error) for
frequency (period) conversion from
1 % to 0.001 %

e Relative quantization error is constant in all
specified frequency range

¢ Non-redundant conversion time

e Scalable resolution

Internal reference clock 500 kHz

@ 16 MHz quartz oscillator

Quartz-accurate automated calibration

3-wire serial interface (SPI compatible)

2-wire interface (I2C compatible)

RS232/485 serial interface

Master and slave communication modes

Frequency generator mode 8 MHz with quartz

crystal stability

NO...N3 | | | IMO...MB Communication Unit
FX1 UFDC-1 RXD
UART
ST1 Channel 1 TXD
Measuring
Unit MISO
Channel 2 <:> _SSITEST |
SPI ™ sck
2 > Mos! |
SCL
2
* re SDA
Oscillator
ostf  os2]  A0.A2




Measuring Modes

e Frequency, fx: 0.05 Hz - 7.5 MHz directly and
up to 120 MHz with prescaling

e Period, Tx1150 ns - 20 s

e Phase shift, <0 - 360° at fimax = 500 kHz at
50 % duty-cycle

e Time interval between start - and stop-pulse,
x2us — 250s

e Duty-cycle, D.C. 0 - 1 at fxmax < 500 kHz

e Duty-off factor, Q 108 - 8:10°at
fxmax < 500 kHz

e Frequency difference, fx: — fx2 with sign
recognition, 0 - 7.5 MHz

e Period difference, Tx: — Txz with sign recogni-
tion, 0 - 20 s
Frequency ratio, fxi/fxz 7x10° — 1.4x108
Period ratio, Txi/Tx2 7.5x10° - 1.33x108

e Rotation speed, nx = (fxx60)/Z, where Z is the
number of encoder teeth

e Pulse width, tp 2 us - 250s

e Space interval, ts2 us - 250s

Packages

32-lead TQFP

9 mm

"

Pulse number (events) counting,
Nx 0 — 4x10°

General

Single power supply, V: 4.5 - 5.5
External reference frequency, MHz: 16
Internal reference frequency, kHz: 500
Conversion time, s: 0.0002 to 0.2
Supply current (at 16 MHz, 4.5 V, 259C), mA:
17.5

Operating temperature range

-40°C to +85°C

Storage temperature range

-659C to +150°C

Packages: 28-lead PDIP; 32-lead TQFP,
32-pad MLF

The UFDC-1 is available as IP for the use in vari-
ous microelectronic design. This device can be
supplied also in wafer form.
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Communication Modes

The UFDC-1 can work as an independent meas-
uring unit (master mode), controlled by any
external microcontroller (or embedded into a
sensor), DAQ board or PC (slave mode). In the
master mode, the conversion accuracy and
measurement mode should be selected by ex-
ternal switches. In this mode the UFDC-1 works
only through the RS232 interface in a unidirec-
tional mode. In the slave mode (with an external
microcontroller), all measuring modes and pro-
grammed accuracy can be set up by a data bus
or through communication I/O ports of master
microcontroller. This allows us use the UFDC-1
as a simple peripheral circuit for a microcontrol-
ler.

A bidirectional data exchange is possible with
any of three interfaces RS232, SPI or I2C. The
UFDC-1 works as a standard element in different
systems with I?C bus architecture, or can be
controlled through the RS232 or SPI interfaces.
The choice of interface can be performed auto-
matically depend on the circuit connections.

Applications

The UFDC-1 has many applications. Some typi-
cal applications are following:

Smart Sensors;
Quasi-digital and
Digital sensors; 4@
Multiparametric \\{-

Frequency pé

Tachometers and
Tachometric

Multimeters for
Frequency-time
Parameters

UFDC-1

Systems \ —

Any physical, chemical or biosensor sys-
tems

Any frequency, period, duty-cycle, time
interval, phase-shift, pulse number out-
put sensors in order to produce a digital
output

Digital sensors design

Smart (self-adaptive) sensors due to
programmable accuracy and non-
redundant conversion time - adaptive
possibilities of UFDC-1 automatically
choice the conversion time depending on
the given error of measurement and op-
posite

Multifunctional and multiparameters
sensors for simultaneous detection vari-
ous parameters proportional to frequen-
cy and duty-cycle carrying the infor-
mation provided by sensing elements.
Data acquisition (DAQ) boars and sys-
tems for frequency-time parameters
Virtual instruments

Desktop multifunctional frequency coun-
ters

Tachometers and tachometric systems
Handheld multimeters for frequency-
time parameters of electric signals
High-end, mid- and low-range ABS

High accuracy programmable frequency-
time parameters - to - digital converters
for different measuring and communica-
tion applications

ABS
_ Systems

Virtual
Instruments

DAQ hoards for
Frequency-time
Parameters



Universal Frequency-to-Digital Converter (UFDC-1M-16)

General Description

The UFDC-1M-16 is a high speed version of
UFDC-1 IC with 16 MHz internal and external
reference frequencies and conversion time from
0.00000625 ... 0.00625 s for 1 % to 0.001 %
constant relative error respectively. The UFDC-
1M-16 has the same functionality, pin out, hous-
ing, set of commands, measuring and communi-
cation modes as the UFDC-1 IC.

Features

e 16 measuring modes and one generator
mode

e 2 channels for frequency and period meas-
urements

e Provides frequency (time)-to-digital conver-
sion for many types of sensors and transduc-
ers

e Frequency range from 1 Hz up to
7.5 MHz without prescaling and 120 MHz with
prescaling;

e Programmable accuracy (relative error) for
frequency (period) conversion from
1 % to 0.001%

e Relative quantization error is constant in all
specified frequency range

e Non-redundant conversion time

e Scalable resolution

e Internal reference clock 16 MHz
@ 16 MHz quartz oscillator
Quartz-accurate automated calibration
3-wire serial interface (SPI compatible)

e 2-wire interface (I2C compatible)

RS232/485 serial interface

Master and slave communication modes
Frequency generator mode 8 MHz with quartz
crystal stability

Measuring Modes

e Frequency, fx: 1 Hz - 7.5 MHz directly and up
to 120 MHz with prescaling

e Period, Tx1150 ns - 20 s

e Phase shift, ¢x0 - 3600 at fimax = 500 kHz at
50 % duty-cycle

e Time interval between start — and stop-pulse,
x2 us — 250s
Duty-cycle, D.C. 0 - 1 at fixmax < 500 kHz
Duty-off factor, Q 108 - 8-:10° at
fxmax < 500 kHz

e Frequency difference, fx: — fx2 with sign
recognition, 0 - 7.5 MHz

e Period difference, Tx: - Tx2 with sign recogni-
tion, 0 - 20 s

e Frequency ratio, fxi/fx2 7x10° - 1.4 x 108

e Period ratio, Tx1/Tx2 7.5x10° - 1.33 x 108

e Rotation speed, nx = (fx - 60)/Z, where Z is
the number of encoder teeth

e Pulse width, tp 2 us - 250 s

e Space interval, ts2 us - 250s

e Pulse number (events) counting,
NXO - 4109

The UFDC-1M-16 is available as IP for the use in
various microelectronic design. This device can
be supplied also in wafer form.

Main Differences Between UFDC-1M-16 and UFDC-1 ICs

Internal reference frequency, MHz
Frequency measuring range
Conversion time, s

0.05 Hz ... 7.5 (120) MHz
0.0002 ... 0.2

16
1Hz ... 7.5 (120) MHz
0.00000625 ...0.00625




Evaluation Board EVAL-UFDC-1/1M-16

General Description

The EVAL-UFDC-1/UFDC-1M-16 is a simple full
featured evaluation and development board
(universal counter module) that allows users to
quickly evaluate the performance of the Univer-
sal Frequency-to-Digital Converters UFDC-1 and
UFDC-1M-16 without the need for external com-
ponents and design various DAQ systems on its
basis. This 2-channel Evaluation Board lets use
such ICs in 16 frequency-time parameters
measuring modes, one generation (for a calibra-
tion purpose) mode and build various digital
sensors and sensor systems including smart,
self-adaptation and self-identification sensor
systems.

All existing frequency, period, duty-cycle, time
interval, pulse-width modulated, pulse number
and phase-shift output sensors and transducers
can be directly interfaced to this evaluation
board. The user can connect TTL-compatible
sensors’ outputs to the Evaluation Board, meas-
ure any output frequency-time parameters, and
test out the sensor systems functions.

i
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Using the accompanying software, the EVAL-
UFDC-1/UFDC-1M-16 evaluation board can be
interfaced to any personal computer running
Windows XP/Vista/Windows 7, via one of the
serial computer’'s com port RS232 or USB port
(with an additional USB to Serial (9-pin) DB9
RS232 adapter cable, for example, EMINENT
USB to Serial Converter).

Four holes are provided for mechanical attach-
ment of the Evaluation Board to users’ applica-
tions.

The RS232 interfacing chip MAX232CSE offers a
serial communication between the UFDC-
1/UFDC-1M-16 and, for instance, a personal
computer or external (master) microcontroller. A
16 MHz crystal completes the on-chip oscillator
of the UFDC-1/1M-16. The board is working from
8 to 14 V AC/DC external power supply. The
LM7805CT voltage regulator provides the +5 V,
DC supply voltages for the integrated circuit.

Accuracy

UFDC EVAL
oo REV €



Software

The software allows the EVAL-UFDC-1/UFDC-1M-
16 Evaluation and Development board’s func-
tions to be controlled from a PC via an easy-to-
use interface operating under Windows
XP/Vista/Windows 10. There are many ways to
display evaluated results, such as the terminal
programs for Windows, LabView and special
software supplied with the Evaluation Board. Any
terminal program for Windows, for example,
Terminal V1.9b, can easily display the meas-
urement results and accept the programming
commands for measuring modes, accuracy se-
lections, etc. via the serial port of the PC. The
original UFDC EVAL Software V1.14 does not

need any installation.

The software also lets to calibrate the converters
and put a calibration constant into the convert-
er's memory.

Applications

e Digital sensor systems

e Smart and intelligent sensor systems

e Data Acquisition systems for frequency-
time parameters of electric signals

e Frequency counters

e Tachometers and tachometric systems

e Various virtual instruments

e Educational process in sensors and
measurements

¢ Remote laboratories and distance educa-
tion

J Terminal v1.9b - 20040204 - by Br@y++ = =]
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Universal Sensors and Transducers Interface (USTI)

General Description

The awards-winning Universal Sensors and
Transducers Interface (USTI) is the next genera-
tion of F2D's ICs. Higher accuracy and wide
functionalities make it ideal for various sensor
and measuring applications. With special func-
tion blocks like resistance-, capacitance and
resistive bridge-to time-to-digital converters it is
perfectly suited for different sensors and trans-
ducers.

The USTI is a fully digital CMOS integrated cir-
cuit of universal, 2-channel, high precision, mul-
tifunctional converter based on novel, advanced
methods for frequency, period, its ratio, duty-
cycle and phase-shift measurements. It is per-
fectly suited to any applications where frequen-
cy-time parameters but also sensors output sig-
nal, have to be measured with highest resolution
and programmable accuracy during the non-
redundant conversion time.

The USTI covers a wide range of frequencies and
accuracies for modern frequency-time domain
sensors. In addition, the USTI provides interfac-
ing for resistive (including platinum, cuprum
resistors and thermistors), capacitive sensing
elements and resistive bridges.

By using this IC it is possible to build a wide
variety of digital, smart sensors and intelligent
sensor systems. The device represents a high-
resolution conversion and designed to support

Block Diagram

all range of frequency-time domain and digital
sensor applications. It offers high performances
with flexibility and requires minimum possible
number of external components.

The USTI can be easy included into digital envi-
ronment, controlled by an external microcontrol-
ler (slave mode) or work independently as a
separate measuring unit without an external
control (master mode). The function selection
can be configured in both software and hard-
ware.

The IC converts frequency-time domain signals,
resistance and capacitance of sensing elements
and resistance of sensor bridges into digital and
provides digital, bus interface to microcontroller,
DAQ or sensor system to read these digital re-
sults. Sensing elements can be directly connect-
ed to the USTI without the need for extra elec-
tronics. Only a single reference element, of the
same kind as the sensor, is required.

General

Single power supply, V: 4.5 - 5.5

External reference frequency, MHz: 20
Internal reference frequency, kHz: 625
Conversion time, s: 0.00016 to 0.32

Supply current (at 20 MHz, 4.5 V, 25°C), mA:
< 9.5

e Operating temperature range -40 °C to +85 °C
e Storage temperature range -65 °C to +150 °C

NO...N3 M0... M3 Communication Unit
F Y Y YYYY
FX1 UsSTI RXD
—P —9
o7y | Channel 1 UART D
._b ] {
o Measuring
Unit MISO
> — .
Channel 2 SS/TEST
SPI ¢ SCK ’
2 MOSI
Time-to-Digital -
Converter
+ . SCL {
I‘C
SDA
Oscillator ¢ >t
osi]  os2 AD... A2

11



Features

29 measuring modes and one generator
mode

2 channels for all frequency-time parameters
Provides frequency (time)-to-digital conver-
sion for many types of sensors and transduc-
ers

Frequency range from 0.05 Hz up to

9 MHz without prescaling and 144 MHz with
prescaling;

Programmable accuracy (relative error) for
frequency (period) conversion from

1 % to 0.0005 %

Relative quantization error is constant in all
specified frequency range

Non-redundant conversion time

Scalable resolution

Internal reference clock 625 kHz

@ 20 MHz quartz oscillator

Simplified and improved quartz-accurate
automated calibration

Measuring Modes

12

Frequency, fx 0.05 Hz - 9 MHz directly and up
to 144 MHz with prescaling

Period, Tx 110 ns - 20 s

Phase shift, ¢x 0 - 360° at fxmax=625 kHz at
50 % duty-cycle

Time interval between start - and stop-pulse,
x 1.5 ys - 250 s

Duty-cycle, DC 0 - 1 at fxmax < 625 kHz
Duty-off factor, Q1 108 - 8-10°6 at

fxmax < 625 kHz

e Frequency difference, fxz — fxz with sign
recognition, 0 - 9 MHz

e Period difference, Txa — Tx2 with sign recogni-
tion, 0 - 20 s

e Frequency ratio, fxi/fx2 5.5-10° - 1.8-108
Period ratio, Tx1/Tx2 4.0:10-° - 2-108
Rotation speed, nx = (fx-60)/Z, where Z is
the number of encoder teeth

e Pulse width, tp 1.5 pys - 250 s
Space interval, ts 1.5 ys - 250 s
Pulse number (events) counting, Nx
0-4-10°

e Frequency deviation absolute Dai,

0-9 MHz

e Frequency deviation relative Dr1,
0-100 %

e Resistance, Rx10 Q to 10 MQ with average
relative error +0.47 % and +0.01 % error at
splitting of the range into sub ranges

e (Capacitance, Cx 50 pF to 100 uF with average
relative error £0.036 % and +0.7 % the worst
case relative error

e Resistive bridges, Bx must not include any
internal components other than
4 arms forming a bridge

The USTI can also work with any voltage and
current output sensors. It this case, any volt-
age-to-frequency converter (VFC) can be used.
The accuracy of such system will be determined
by sensor accuracy as well as by VFC accuracy.

The UFDC-1 is available as IP for the use in vari-
ous microelectronic design. This device can be
supplied also in wafer form.




Communication Modes

The USTI can work as an independent measur-
ing unit (master mode), controlled by any exter-
nal microcontroller (or embedded into a sensor),
DAQ board or PC (slave mode). In the master
mode, the conversion accuracy and measure-
ment mode should be selected by external
switches. In this mode the USTI works only
through the RS232 interface in a unidirectional
mode. In the slave mode (with an external mi-
crocontroller), all measuring modes and pro-
grammed accuracy can be set up by a data bus
or through communication I/O ports of master
microcontroller. This allows us use the USTI as a
simple peripheral circuit for a microcontroller.

A bidirectional data exchange is possible with
any of three interfaces RS232, SPI or I°C. The
USTI works as a standard element in different
systems with I°C bus architecture, or can be
controlled through the RS232 or SPI interfaces.
The choice of interface can be performed auto-
matically depend on the circuit connections.

Applications

The USTI has many applications. Some typical
applications are the following:

e Sensor systems with any frequency, period,
duty-cycle, time interval, phase-shift, pulse

Packages

32-lead TQFP

9 mm

~

7 mm

¥

A

number output sensors and transducers;
Physical, chemical, bio- and immunosensors;
quartz crystal microbalance (QCM) based
sensors, BioMEMS, Lab-on-Chip;

Digital sensors design, SoC, SiP;

ADCs based on intermediate voltage-to-
frequency conversion;

Smart, intelligent (self-adaptive) sensors and
sensor systems due to programmable accura-
cy and non-redundant conversion time -
adaptive possibilities of USTI automatically
choice the conversion time depending on the
given error of measurement and opposite;
Multifunctional and multiparameters sensors
for simultaneous detection various parame-
ters proportional to frequency and duty-cycle
carrying the information provided by sensing
elements;

Data acquisition (DAQ) boars and measuring
systems for frequency-time parameters of
electric signal;

Virtual instruments;

Desktop multifunctional frequency counters;
Tachometers and tachometric systems;
Handheld multimeters for frequency-time
parameters of electric signals;

High-end, mid- and low-range ABS;

High accuracy programmable frequency-time
parameters — to — digital converters for vari-
ous measuring and communication applica-
tions.

I
¥

O

I

JOuuout

T mm
9mm

T

0.30 mm 0.80 mm
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Universal Sensors and Transducers Interface (USTI-EXT)

General Description

The Universal Sensors and Transducers Interface
(USTI-EXT) is an integrated circuit with extend-
ed temperature range. The new IC has similar
metrological performance as the Excelera's inte-
grated Universal Frequency-to-Digital Converter
(UFDC-1M-16) and the same functionalities as
the USTI IC but can work in extended operation
temperature range from - 55 9C to +150 °C
(AEC-Q100 GradeO0).

In comparison with the basic USTI, the USTI-
EXT has the reduced external clock frequency 16
MHz, but increased internal reference frequency
from 625 kHz to 16 MHz, and as consequence,
the reduced conversion speeds from 6.25 us to
12.5 ms for relative errors from 1 % to
0.0005 % respectively.

The IC has also increased baud rate for the
RS232 serial interface: up to 76 800. Active
supply current does not exceed 12 mA. The IC is
available in two packages: 32-lead, 7x7 mm,
Thin Profile Plastic Quad Flat Package (TQFP)

and 32-pad, 5 x 5 mm, Quad Flat No-Lead/Micro
Lead Frame Package (QFN/MLF).

Applications

The USTI-EXT IC is suitable for various applica-
tions including automotive, avionics, space and
military. In all such applications, high metrologi-
cal performances, reliability, robustness, high
speed of measurement and operating efficiency
will be achieved. This device enables designers
to distribute intelligence and control functions
directly into or near gearboxes, transfer cases,
engine sensors actuators, turbochargers and
exhaust systems. The ICs can be used for vari-
ous quasi-digital (frequency, PWM, duty-cycle,
etc. output) vehicle's sensors such as wheel
speed sensor, vehicle speed sensor, turbine
speed sensors, pressure sensors, fuel level sen-
sors, mass air flow sensor, torque sensor, etc. In
addition, the USTI-EXT IC is well suited for ca-
pacitance, resistance and resistive bridge types
of sensors, which are also widely used in cars.
Three different sensors can be connected direct-
ly to one IC.
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Universal Sensors and Transducers Interface (USTI-MOB)

General Description

The Universal Sensors and Transducers Interface
(USTI-MOB) is an integrated circuit with a re-
duced power consumption. The new IC has the
same functionalities and main metrological per-
formance (for frequency and period measure-
ments) as the USTI IC.

In comparison with the basic USTI, the
USTI-MOB has the reduced supply voltage and
reduced external clock frequency 4 MHz, but
increased internal reference frequency from
625 kHz to 4 MHz, and as consequence, the
reduced conversion speed. In addition, the max-
imal possible baud rate for the RS232 interface
has increased from 1/38400 to 1/76800 bps.

Active supply current does not exceed 12 maA.
The IC is available in four packages: 32-lead,
7x7 mm, Thin Profile Plastic Quad Flat Package
(TQFP) and 32-pad, 5 x 5 mm, Quad Flat No-

Lead/Micro Lead Frame Package (QFN/MLF) and
4 x 4 mm, QFN/MLF (coming soon).

Applications

The USTI-MOB 1IC is suitable for various
smartphones, tablets and IoT sensor systems. In
all such applications, high metrological perfor-
mances, reliability, robustness, high speed of
measurement and operating efficiency will be
achieved. The ICs can be used for various quasi-
digital (frequency, period, PWM, duty-cycle, etc.
output). In addition, the USTI-MOB IC is well
suited for capacitance, resistance and resistive
bridge types of sensors, which are also widely
used in smartphones and tablets. Three different
sensors can be connected directly to one IC.

The USTI-MOB is can be used also for various
low power consumption digital sensors and sen-
sor systems: autonomous sensor systems, sen-
sor nodes in Wireless Sensor Networks, etc.

Main Differences Between USTI and USTI-MOB ICs

Internal/external reference frequency, MHz 0.625/16 4/4
Frequency measuring range 0.05Hz ... 7.5 (120) MHz 0.25Hz ... 2 (32) MHz
Relative error, % 0.0005 0.0009
Supply Voltage, V 5.0 1.8

Current consumption (active mode), mA 11 <0.85

* - coming soon

T
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Frequency-to-Digital Converter with Parallel Interface (FDCP)

General Description

The Frequency-to-Digital Converter (FDCP) is a
low power integrated circuit with a parallel
communication interface (32-bit), compatible
with standard microcontrollers and DSP micro-
processors. The conversion time is non-
redundant from 6.7 ps to 1.6 ms depending on
the programmable relative error. The external
clock oscillator frequency is 16 MHz, and internal
clock frequency is 32 MHz.

Supply voltage is 3.3 V. Current consumption
less than 12 mA in active mode.

The FDCP IC is available in two packages: the
64-lead, 14 x 14 mm body size, 1.0 mm body
thickness, 0.8 mm lead pitch, Thin Profile Plastic
Quad Flat Package (TQFP) and 64-pad, 9 x 9 x
1.0 mm body, lead pitch 0.50 mm 7.65 mm
exposed pad, Micro Lead Frame Package (MLF).

Operating temperature range - 40 to +85 °C.

Features

e Provides frequency (period)-to-digital conver-
sion for many types of sensors and transduc-
ers

e Frequency range from 500 Hz to 16 MHz
Programmable accuracy (relative error) 1;
0.1; 0.01; 0.002 %

e Relative quantization error is constant in all
specified frequency range
Non-redundant conversion time
Scalable resolution

e Quartz-accurate automated calibration

Applications

Applications of FDCP are numerous: from digital,
smart and intelligent sensors and sensor sys-
tems to real-time control systems. It provides
the technologies that both reduce the cost and
time of sensor application development and im-
prove digital sensors’ and systems’ performanc-
es.

17



ICs Comparison

0.5
0.25
0.1
0.05
0.025
0.01
0.005
0.0025
0.001
0.0005

0.0002
0.0004
0.0008
0.002
0.004
0.008
0.02
0.04
0.08
0.2

Custom Designed ICs

0.00000625
0.0000125
0.000025
0.0000625
0.000125
0.00025
0.000625
0.00125
0.0025
0.00625

Custom design is available. The possibility of
additional functions include but not restricted to:

e Additional measuring modes (for example,
measuring mode with non-redundant refer-
ence frequency for low power applications,

etc.)

e Additional mathematical operations for on-

chip data and signal processing

0.00016
0.00032
0.00064
0.0016
0.0032
0.0064
0.016
0.032
0.064
0.16
0.32

0.00000625
0.0000125
0.000025
0.0000625
0.000125
0.00025
0.000625
0.00125
0.0025
0.00625
0.0125

e Various interfaces including parallel interface

e Increased accuracy, reduced conversion time
and expanded frequency range

e IEEE 1451 standard support

Most of necessary functions can be implemented
on a single circuit and so to provide a system-
on-chip and system-in-package solutions.
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Price List for ICs

28-lead 32-lead 32-pad

I s MLFp 1-49 50-999 1000
v v v UFDC-1 14.95 12.95 11.95
v v v UFDC-1M-16 17.95 15.95 12.95
v v v USTI 18.95 17.95 16.95
= v v USTI-EXT 19.95 18.95 17.95
v v v USTI-MOB 18.95 17.95 16.95

Price List for Evaluation Boards EVAL UFDC-1/1M-16

EVAL UFDC-1 125.00 115.00 95.00
EVAL UFDC-1M-16 127.00 117.00 97.00

Distributors are welcome.
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I * I Canada

Sensors Web Portal, Inc.,

14 Lynnwood, Ave.

Grimsby, ON, L3M 2X8, Canada
E-mail: info@sensorsportal.com
Web: http://www.sensorsportal.com

China & Taiwan

SHOKY ELECTRONICS

6GO05 No. 5, Sec.5, Sinjy Rd.
11011 TAIPEI

TAIWAN R.O.C.

Taiwan

E-mailL: shoky@shoky.com.tw

l I France

C.Dis,

Immeuble Le Versailles

Place Lamothe-Cadillac

82100 CASTELSARRASIN, France
Tel.: +33 6 84 78 44 23

E-mail: sales@c-dis.com

Web: http://www.c-dis.com

Notice

—— India

Brilliant Electr-Sys. P vt. Ltd.,

4 Chiplunkar Bldg.,

Tara Temple Lane,

Lamington Road,

Mumbai - 400 007, India

E-mail: besimpex@vsnl.net

Web: http://www.brilliantelectronics.com

% UK & Ireland

MMS Electronics Ltd

Unit 3, Whiteley Court

Pool Road

Pool in Wharfedale

Leeds LS21 1FR

Tel.: +44(0)1943 877 668

Fax: +44(0)1943 870 237

E-mail: sales@mmselectronics.co.uk
Web: http://www.mmselectronics.com

IFSA reserves the right to make changes to the products contained in this document to improve perfor-
mance or for any other purpose, or to discontinue them without notice. Customers are advised to contact
the company to obtain the latest product information before placing orders or designing products into
systems.

The IFSA assumes no responsibility for the use of any products or circuits described in this document or
customer product design, conveys no license, either expressed or implied, under any patent or other
right, and makes no representation that the circuits are free of patent infringement. IFSA further makes
no claim as to the suitability of its products for any particular purpose, nor does IFSA assume any liability
arising out of the use of any product or circuit, and specifically disclaims any and all liability, including
without limitation consequential or incidental damages.
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