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FEATURES

e 10 kHz to 100 kHz FS

* 0.01% Maximum linearity at 10 kHz
(VFQ-2)

¢ Single- or dual-supply operation

* Open collector output

e Puise and square wave outputs

e Operates as V/F or F/V

GENERAL DESCRIPTION

DATEL’s VFQ series is a family of low-
cost, monolithic voltage-to-frequency con-
verters combining bipolar and CMOS
technologies. These devices accept a
positive analog input current and produce
an output pulse train with a frequency
linearly proportional to an input current.
The full-scale output pulse rate can be set
from 10 kHz to 100 kHz by means of two
external capacitors.

Linearities are specified for both 10 kHz
and 100 kHz full-scale outputs. The maxi-
mum linearity, at 10 kHz, of the VFQ-1 is
0.05%, while the VFQ-2 has a maximum
of 0.01%, and the VFQ-3 has a 0.25%
maximum. The linearity holds over the full
output range of zero to full scale.

The internal circuitry of these converters
includes an operational integrator, a com-
parator, digital delay circuit, single-pole
double-throw electronic switch, a start cir-
cuit, a divide by two circuit, and two output
driver circuits. Operation is based on the
well-known charge balancing integrator
principle. The two outputs are open collec-
tor NPN which can sink up to 10 mA and
give a logical high output up to + 18 volts.
In normal operation these devices require
only five external components and a
reference. If the zeroing adjustment is
used, a trimming potentiometer and two
more resistors are required. The VFQ
series can be operated from dual +4 to
+ 7.5V supplies or from a single + 10V to
+ 15V supply. They may also be operated
as frequency-to-voltage converters.

Each model is available in a 14-pin Plastic
DIP for 0°C to +70°C operation, with the
VFQ-1 also available in a 14-pin Ceramic
DIP for —25°C to +85°C operation.
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VFQ SERIES D O/ANE=L
ABSOLUTE MAXIMUM RATINGQ VFQ-1 VFQ-2 VFQ-3 TECHNICAL NOTES

S v““""'"‘”"" . 18 Voits . X 1. To calibrate the VFQ as a V/F con-

Otitput “""" S pna 1070 | o o . . verter, connect as shown in the dia-

Rmrence( ................... +1.5 Voits . . grams. Connect a precision voltage

source (such as DATEL DVC-8500) to

the input resistor. Connect a 5 digit

FUNCTIONAL SPECIFICATIONS counter, with time base set to one sec-
Typical at 25°C, +5V supplies, —5V ref., unless otherwise noted. ond, to the output (pin 8).

Zero. Set the voltage reference to

INPUTS +0.01V and adjust the zero ad-

just potentiometer for an output

0i°5(1)° J\A N : frequency of 10 Hz (for 10 kHz

+50 mV +50mV  £100 mV
Negative Vollage Within + 1.5V of
<negative supply

Open Collector NPN:
Negative Gomg. 3 usec. pulses at fo
uare Wave at /2
Vourt (“0”") = 0.4V at —10 mA
Vour (“1”) = +Vpp

0.01%  0.25%
0.08% 0.5%
40 ppm/°C 100 ppm/°C
50 ,‘w°c 100 4V/°C

2 Pulses of New Frequency

. 0.05%
10 Hz to 100 kHz

0.02% 0.25%

+0.4V
-2V to +Vop

0.5 usec.
5.0 usec.
0V to (+Vpp-1)
2kQ

LR
ook kW

POWER REQUIREMENTS

+4.0Vto +7.5V

Package, RSuffix .........................

*Specifications same as VFQ-1.

Positive Supply (pin14) .............. eeie
o?atlvo Supply(Pind)...........oco0nnnen -4.0Vto -7.5V
ent Current, max‘VFO-1c 2C........ B +4 mA
VFQ-1R ........... +6 mA
VFQ-3C ........... +10 mA
PHYSICAL/ENVIRONMENTAL
Operating Temperature Ral .
FURX & s oo e s 0 °C 10 +70°C
Suﬂlxﬁ ..................... -25°Ct6 +85°C
Storage Temperature Range ... . -65°Cto +150°C
Package,CSuffix .................. 14 pin Plastic DIP -

14 pin Ceramic DIP

FOOTNOTES:

1. Before Trimming, iy = 0.
2. 10 Hz to 100 kHz

3. RL=2k2

4. Vi = =01V

FS) or 100 Hz (for 100 kHz FS).

Gain. Assuming the 10V FS input, set
the voltage reference to
+10.000V and trim the value of
R1 to give an output frequency of
10,000 Hz (for 10 kHz -FS) or
100,000 Hz (for 100 kHz FS).

2. The two outputs (pins 8 and 10) are
open collector NPN transistors for easy
interfacing to a variety of standard logic
circuits. A pull-up resistor must be used
as shown in the diagrams. The resistor
may be tied to any voltage up to + 18V,
which can be separate from + Vdd.

3. Note that the negative reference voit-
-age must:be within 1.5V of the nega-
tive supply (—Vgg). For.a given full-
scale output frequency the value of C;
is dependent on the negative reference

- voltage.

4. Note ‘the minimum-maximum wave-
form requirements for the input when
using the VFQ as a frequency-to-
voltage converter. See ‘‘Input Wave-
form Limits”” diagram. The minimum
+ 0.4V must be observed as well as the
minimum widths for both positive and
negative going portions of the wave-
form. if the input waveform exceeds the

- maximum amplitude limits, an: input

.- resistor and back-to-back clamping
diodes should be used as shown in the
connection diagram.

5. For F/V operation, the input signat must
cross through zero in order to trip the
‘comparator. in order to overcome the

' ‘hysteresis ' the amplitude must be
‘greater than +200 mV. If only a uni-
polar input signal (F;,) is available, it is
recommended that either ari offset cir-
cuit using resistors be used or that the
signal be coupled in via a capacitor.
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D OAN=L

VFQ SERIES

PERFORMANCE CHARACTERISTICS

MAX. NONLINEARITY - 10 KHZ FULLSCALE

025 |

MAX. NONLINEARITY - 100 KHZ FULLSCALE
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NOTE:

For FIV operation, if only a unipolar
input signal is available, an offset
circuit using resistors should be
used or the signal should be capaci-
tor coupled.

VFQ FORMULAS

_Vin 1
four =— x
R| VREF Cz

_ Vin (max.)
10pA
82K < R, < 120K

3C.<C,=£10C;

Ry

C, (optimum)=4C,

F/V CONVERTER
Vour = Fin(V rer X C2 X Ri)

OUTPUT TIME CONSTANT:
T=R:/Cy
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VFQ SERIES

D OYAN=L

APPLICATION DIAGRAMS

NORMAL CONNECTION—10kHz FULL SCALE

+5VDC

10K > 10K

n
c 2 ® 100UT
0 T11_ter20ur
INP
07O «10V) 3 VFQ L a5V
L) [}
C.
m:r_( s 510K

— 5V Or—————erereef 7 ZERO
REF. ADJ.

~

NOTE: FOR 100kHz FULL SCALE, C, = 100pF AND C, = 20pF

SINGLE SUPPLY OPERATION

(+10VDC TO usvoc;

T U T foour
1J fo/zom

24K

- TEMPERATURE TO FREQUENCY CONVERTER

+5VDC

+1.2V REF. (LM113)

ITPUT
10 Hz /"

NOTES:

. Vgo IS THE EXTRAPOLATED ENERGY-BAND-GAP VOLTAGE FOR
SILICON AT 0%K.

. RIS A STABLE METAL FiLM RESISTOR (50 PPM/°C OR BETTER)
TS EXAET VALUE SHOULR BE FOUND BY ADJUSTING IT TO
GIVE AN DUTPUT FREOUENCY OF 10X %K IN FO

a8 ERATED FOR ALL OTHER TEM
BRATI ALt THER TWPERATURES,

3. WHEN PROPERLV IMPLEMENTED THIS CONVERTER IS
ACCURATE TO 19K.

N

BIPOLAR OPERATION (0 to 20 kHz)

+5VDCo

1o 0UT
LI 1_ferzout
+5V

0 to 100 kHz IN

QEVMT

FREQUEN(CY TO VOLTAGE C%NVERTER

“

VFQ | €2
47pF

— ]
T 180K

ouTPUT
1000 ©OTO +42v)

—-SVDC O

NOTE: IF ’HE AM?LITUDE OF THE INPUT WAVEFORM EXCEEDS
MAXIMUM THE FOLLOWING INPUT CIRCUIT
S”OUL AD

ORDERING INFORMATION
- - OPERATING :

MODEL NO. TEMP. RANGE LINEARITY
VFQ-1C 0°C to +70°C 0.05%
VFQ-1R -26°Cto +85°C 0.05%
VFQ-2C 0°C to +70°C 0.01%

" VFQ-3C 0°C to +70°C 0.25%

ACCESSORIES
Part Number - Description
TPS0K Trimming Potentiometer
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