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UDSIGH
SILICON TRANSISTOR CORP.

MODEL

3910

10MHz Voltage-to-Frequency Converter

Description

The 3910 is a high performance,
precision 10 MHz full scale Voltage-
to-Frequency Converter intended for
those applications which require
maximum performance at the most
economical cost. The 3910 features
overall performance and stability vir-
tually identical to similar units
costing 40% more.

The unit accepts a — 100 uV to
— 10V Full Scale, single-ended,
analog input signal with a 5% over-
range capability, and a dynamic
range of greater than 10,000,000 to
1(>140 dB). The input signal is con-
verted to an output signal propor-
tional to the full scale frequency,
within 0.05% linearity utilizing the
long-proven charge balance techni-
que. Buffered complementary TTL-

compatible frequency outputs are
provided that will drive up to 50 pF
capacitive loads.

Stability of the 3910 over
temperature is excellent for a V/IF
converter in its price range, with a
10 uV/I°C typical, 30 uV/°C maximum
offset and 60 ppm/°C typical,

100 ppm/C maximum gain tempco.
Warm-up time to fully specified ac-
curacy is less than two (2) minutes.

In applications where overall
system throughput must be main-
tained at a specific rate, or where
fixed offset or different full scale
voltages would be convenient,
custom frequencies and/or custom
trimming can be easily accom-
modated. By increasing the full scale
output frequency by 10-20%, for ex-
ample, additional time would be
available for the system micro-
processor to access the results of
each conversion. Please contact the
factory to discuss your specific
system timing requirements.

The 3910 is packaged in a 1.31” X
0.69” X 0.22” 24-pin DIL plastic
package. Pin spacing is 0.6” (double
DIP). Power dissipation is less than
0.85W maximum, and operation is
over the 0°C to + 70°C temperature

range.
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Figure 1. 3910 Block Diagram.
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Features

(] Outstanding Price/
Performance Ratio

! Guaranteed minimum/
maximum specifications

("I Wide Dynamic Range
>10,000,000:1
>140 dB

1 Excellent Linearity

0.05% FS =0.05% of input

[ Excellent Stability
10 uVPC offset
60 ppm/°C gain

_} Complementary Frequency
Outputs
TTL/CMOS Compatible

[} Small Size
24-pin Double-DIP

] Low Power
<0.85W

Applications

Z] Analytical Instrumentation
JJ Medical Instrumentation
_] Telemetry

_1 Data Recording

] Weighing Systems


http://www.dzsc.com/stock-ic/3910.html

s

Specifications

All Specifications Guaranteed at 25°C Unless Otherwise Noted
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Analog Input

Input Range
—100 uV to - 10V

Overrange
5% minimum

Configuration
Single-ended

Impedance
6 KQ

Offset Voltage
+7 mV typical; =10 mV maximum; Adjustable to zero

Overvoltage Protection
+ Vs without damage

Transfer Characteristics

Full Scale Frequency Output (Fout)
10 MHz 5%

Transfer Characteristic
10 MHz (Ein/10V)

Gain Error
+ 1%, trimmable to zero

Non-Linearity
+0.05% FS, +0.05% of input, maximum; not specified
under overrange conditions

Full Scale Step Response
2 cycles of new frequency plus 5 uS

Overlioad Recovery
12 cycles of new frequency

Stability

Gain — Tempco
60 ppm FSPC typical,
100 ppm FSPC maximum

Gain — PS Sensitivity
200 ppm/1% change in supply voltage

Offset — Tempco
10 uVIrC typical,
30 uVPC maximum

Offset — PS Sernsitivity
10 uVI1% change in supply voltage

Warmup Time
=<2 minutes to specified accuracy

Output

Puise Polarity
Positive and negative

Pulse Width

50 £15ns

Logic Levels (Vec= +5V)
Logic “1” (High)

+4.0V £05V

Logic “0” (Low)

«<0.4V @ 3mA sink

Load .
=50 pF for rated performance

Power Requirements
(+Vs) +15V, 3%
30 mA maximum

(~Vs) =15V, £3%
10 mA maximum

(Vec) +5V, £5%
50 mA maximum

Power Dissipation
0.85W maximum

Environmental and Mechanical

Operating Temperature
0°C to +70°C

Storage Temperature
~65°C to + 150°C

Humidity
0-85%, non-condensing up to 40°C

Dimensions
1.31” X 0.69" X 0.22”
(33.2 X 17.5 X 55 mm)
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Using the 3910
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General Considerations

Figure 2 depicts a typical circuit con-
figuration for the 3910. The layout
should be clean, with output pulses
routed as far away from the input
analog signals as possible. For max-
imum performance, bypass capaci-
tors, as shown in Figure 2, should be
mounted right at the appropriate
pins of the 3910.

Offset and Gain Trimming

The OFFSET adjustment potentio-
meter should be a 20 kQ, 10-turn unit
with a temperature coefficient of
100 ppm or better, so that its con-
tribution is negligible relative to the
offset drift of the 3910 itself. With
this pot in the circuit, initial offsets
of up to =10 mV may be trimmed to
zero.

The GAIN adjustment potentiometer
should be a 2009, 10-turn unit with a
recommended temperature coeffi-
cient of 100 ppm or better. With this

pot in the circuit, initial gain errors
of up to +2% may be trimmed to
zero.

Grounding

The Analog and Digital grounds are
internally separate in the 3910. The
use of ground plane is not necessary
for proper operation of the 3910;
however, a ground plane is recom-
mended with any analog signal con-
ditioning circuitry that may be used
in front of the V/F, especially if this
circuitry involves high gains. Any
amplifiers used in front of the 3910
should be decoupled to eliminate
potential problems with the high fre-
quency output of the VIF.

Offset and Gain Calibration
Offset Calibration

Offset calibration should be perform-
ed prior to gain calibration. With a
—10 mV analog signal at pin 11 of
the 3910. Adjust the OFFSET poten-

tiometer until a frequency of 10.000
KHz is observed on output pins 21,
23 or 24.

Gain Calibration

With a full scale analog input
voltage of — 10.00V on pin 11, adjust
the GAIN potentiometer until a full
scale frequency of 10.000 MHz is
observed on output pins 21, 23 or
24.

NIC Pins

Pins marked as N/C (no connection)
have no electrical connection to the
internal circuitry of the 3910.

Output Pins

Pins 23 and 24 are tied together in-
ternally. Either or both may be used
as the source of the frequency out-
put of the 3910 as long as the load
specifications are not exceeded. Pin
21 provides an inverted signal
relative to pins 23 and 24, with the
same loading limits.

+15v > 1 el Four
x 6.8 uF P 23 j :
ANALOG GND —4 3
3 21 » Four
6.8 uF .
— 15V > ] 5 20 i < +5V
6.8 uF :
22 —0—£——< DIGITAL GND
gFF :
ET R
20 KQ - 8
10-TURN
100 ppmPC TRIM
GAIN ADJ.
ANALOG IN 11
0TO - 10V
2000
10 TURN
100ppmC

Figure 2. 3910 Typical Circuit Configuration.
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Mechanical Dimensions & Pinout
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TOP VIEW
+15V | @1 24@| OUTPUT
ANALOG GND | @2 23@] ouTPUT
ANALOG GND | @3 22@] DIGITAL GND
0.69” —
(17.5 mm) ANALOG GND | @4 21@| OUTPUT
3910 -15v | @5 200| +5v
NIC | @6 19@] NIC
Py Made in USA R Ne | o7 18] NC
{ N OFFSETTRIM | @8 17@] NIC
1.31" I
[ 33.2 mm) NG | @9 18| NiC
N @10 15@ | N/C
ViN | @11 14@ | NIC
SIDE VIEW NC | @10 138 | NC
0.22"
{5.5 mm)
0.170" min.
(4.3 mm)
> e | | 0.1 typ.
0.018" @5 mm)
(0.46 mm)
END VIEW
0.69"
[— (17.5 mm) —
0065" —»| f— 06' —»
max. (15.2 mm)
(1.6 mm)
Figure 3.3910 Mechanical & Pinout
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