A Subsidiary of
SILICON TRANSISTOR CORP.

10 MHz Voltage-to-Frequency
Frequency-to-Voltage Converter Family

Description

The 3810 and 3830 Families are
high performance, precision 10 MHz
full scale Voltage-to-Frequency Con-
verters, intended for those applica-
tions which require maximum perfor-
mance at the most economical cost.
Variations among the models include
single-ended or differential analog
voltage inputs, and selection for gain
stability. All models feature the same
142 dB dynamic range, +0.05%
linearity, and +5% overrange
capability.

All 3810 and 3830 model con-
verters accept a 100 pV to 10V Fuil
Scale analog input signal which is
converted 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.

The 3810 models, in addition to
functioning as V/IF converters, can
also be used as F/V converters. In
this configuration, the 3810 models
will accept frequencies from dc to
10 MHz and will produce proportional
output voltages from OV to — 10V
single-ended.

Stability over temperature to
match the intended application en-
vironment can be selected from
among the various models, with off-
set tempcos of 10 uVPC typical, and
30 uVIPC maximum for all models,
and gain tempcos ranging from 25 to
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3810, 3811, 3812,
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Features

.| Guaranteed minimum/
maximum specifications

L. Wide Dynamic Range
>10,000,000:1
>142 dB

_J Excellent Linearity
0.05% FS *0.05% of input

(.. Excellent Stability
10 uV/°C offset
10 ppm/°C gain

(i Differential or Single-ended Inputs
[} Voltage or Current Inputs

U Complementary Frequency
Outputs
TTUCMOS Compatible

L1 Small Size
24-pin Double-DIP

[ Low Power
<1.0W

VIF Applications

. i1 Precision Integration

U Digital Data Transmission
U Frequency Synthesis

[J Analytical Instrumentation
[J Medical Instrumentation
[0 Telemetry

[ Data Recording

[J Weighing Systems

FIV Applications

(] Tachometers
{1 Accelerometers
17 Flow Meters

' Robotics

007015,/



Specifications

All Specifications Guaranteed at 25°C Unless Otherwise Noted

Analog Input

Input Range

3810, 3811, 3812

—100 pV to - 10V, single-ended
3830, 3831, 3832

+100 uV to + 10V, differential

Overrange
5% minimum
Common Mode Voitage Range

(3830, 3831, 3832 only)
+ 10V minimum

Common Mode Rejection Ratio
(3830, 3831, 3832 only) :
80 dB minimum, 100 dB typical -«

Impedance :
3810, 3811, 3812 3830, 3831, 3832
5 KQ 25 K@, single-ended,.

50 KQ, differential

Oftfset Voltage

Overvoltage Protection
+ Vs without damage

Transfer Characteristics

Full Scale Frequency Output (Fokikn}k
10 MHz +5% overrange, minimum

Transfer Characteristic
10 MHz (Ein/10V)

Gain Error
3810, 3811, 3812
+ 1%, trimmable to zero

3825, 3826, 3327

Non-Linearity

under overrange conditions

Full Scale Step Response
(to 0.01%)
2 cycles of new frequency, plus 5uS

Overload Recovery
12 cycles of new frequency

Stability see Note 1

Gain — Tempco
3810, 3830

75 ppm/°C typical,
100 ppm/°C maximum
3812, 3832

15 ppm/f°C typical,

25 ppm/°C maximum

3811, 3831
35 ppm/°C typical, -
50 ppm/*C maximum

+7 mV typical, =10 mV maximum; adjustable tp zero

+2%, trimmab}e to zerb :

+0.05% FS, +0.05% of input maxnmum, not specif:ed -

| 'Ldﬁad‘ S ’ ”
550 pF for rated performance ,

‘ Power Requlrements
3810, 3811, 3812 ‘
(+Vs) +15V, £3%

35 mA maximum

60 mA maximum

(=Ve) — 18V, £3%
10 mA maximum

Storage Tamperature :
- 65°c to + 150"0

NOTES:
exclusive of external components

2

1. Gain and Offset temperature coefficients given are

2. Extended temperature range units are available.
Please consult the factory.




Using the Family
of VIF Converters (tontinued)
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Figure 3. F/V Converter Configuration (3810 only).
(continued) NIC Pins VIF Mode
Pins marked as N/C (no connection) Analog Inputs

potentiometer until a frequency of
1 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 (3810)
or + 10.00V on pin 6 referenced to
pin 7 (3830), adjust the GAIN poten-
tiometer until a full scale frequency
of 10.000 MHz is observed on output
pins 21, 23 or 24.

have no electrical connection to the

internal circuitry of the 3810 or 3830.

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 3810 or 3830, as long as
the load specifications are not ex-
ceeded. Pin 21 provides a com-
plementary signal relative to pins 23
and 24 with similar loading limits.

Single-Ended Inputs (3810, 3811,
3812)

Single-ended analog inputs from 0 to
— 10V are applied to pin 11 of the
VIF converter through the GAIN ad-
justment potentiometer.

Differential Inputs (3830, 3831, 3832)

Differential analog inputs (x 10V) are
applied to pins 6 and 7. For positive
inputs (OV to + 10V), the input is ap-
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Figure 4. Typical 2-Pole Active Filter




Using the Family
of VIF Converters (continued)

plied to pin 6 and pin 7 is grounded,
for negative inputs (OV to —10V), the
input is applied to pin 7 and pin 6is
grounded.

F/V Mode

(3810, 3811, 3812 Only)

Figure 3 depicts the typical circuit
configuration for the 3810 used in
the FIV mode. In this mode, the 3810
will accept a 0 to 10 MHz input pulse
train, with negative-going pulses,
50 + 10 ns in width, and will produce
a voltage output proportional to the
input frequency. Riding on the output
voltage will be a ripple voltage. Addi-
tional filtering of the output voltage
by the use of a 2-pole active filter
will reduce the output ripple as
shown in Table 1. A representive
2-pole active filter circuit is shown in
Figure 4. Suitable component values
are listed in Table 1. It is recom-
mended that a high input impedance,

low noise opamp be used, and that
offset nulling be done in order to ob-
tain accurate dc performance.

VIFIV Analog Data Link
Figure 5 depicts the 3810 used as

both the VIF and F/V in an analog
data link. Low-level analog data may
be transmitted over considerable
distances with no degradation due to
noise using this system, and with
total system linearity of 0.1%.

GAIN ADJUST
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10-TURN = 100.PPM.T.C.

ViN >4 -4 11
YN D 10
+16V
20 K,
1HO-TURN g 8
VIF
Loy : 3810
OFFSET ADJUST

Figure 5. 10 MHz Analog Data Link.



Description (continued)

100 ppm/*C maximum. Warm-up time
to fully specified accuracy is less
than two (2) minutes for the 3810
models, and five (5) minutes for the
3830 models.

In applications where overall
system throughput must be main-
tained at a specific rate, or where
fixed offset, or different full scale

Using the 3810 and 3830
Family of VIF Converters

General Considerations

Typical circuit configurations for the
3810 and 3830 models used as both
VIF and F/V converters are depicted
in Figures 2 and 3 respectively. The
layout should be clean, with output
pulses routed as far away from the
input analog signals as possible. To
obtain maximum performance,
bypass capacitors, as shown in both
figures, should be mounted right at
the appropriate pins of the
converters.

Offset and Gain Trimming

The OFFSET adjustment poten-
tiometer should be a 20 kR, 10-turn
unit. With this pot in the circuit, in-
itial offsets of up to + 10 mV may be
trimmed to zero.

voltages would be more 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 resuits of
each conversion. Please contact the
factory to discuss your specific

The GAIN adjustment potentiometer
should be a 200Q, 10-turn unit. To in-
sure that the temperature coefficient
of the potentiometer does not
become significant relative to the
overall gain tempco specification, a
100 ppm or better potentiometer is
recommended. With this pot in the
circuit, initial gain errors of up to

+ 2% may be trimmed to zero.

If the GAIN adjustment poten-
tiometer is not used on the 3825
VIFs, pins 11 and 12 must be shorted
together.

Grounding

The Analog and Digital grounds are
internally separate in the 3810 and
3830 models. The use of ground
plane is not necessary for proper

system timing requirements.

All of the 3810 and 3830 series are
packaged in a 1.31” X 0.80” X 0.15”
24-pin DIL ceramic package. Pin
spacing is 0.6” (double DIP). Power
dissipation is less than 1.0W max-
imum, and operation to specified ac-
curacy is over the 0°C to +70°C
temperature range.

operation of the 3810 or 3830;
however, a ground plane is recom-
mended with any analog signal con-
ditioning circuitry that may be used
in a VIF application, especially if

this circuitry involves high gains. Any
amplifiers used ahead of the 3810 or
3830 should have decoupling
capacitors on their power supply
pins to help eliminate potential pro-
blems with the high frequency output
of the V/F.

Offset and Gain Calibration

Offset Calibration

Offset calibration should be perform-
ed prior to gain calibration. With a
—1mV analog input signal at pin 11
of the 3810 or on pin 6 referenced to
pin 7 (3830), adjust the OFFSET

GAIN ADJUST.
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Figure 2. VIF Converter Configuration.



Mechanical Dimensions & Pinout

TOP VIEW

800" max

(20.3 mm)
SIDE VIEW

018" 2.5 mm)
(46 mm)
0.800”
(20.3 mm)

END VIEW

10" *4 600"
(2.5 mm) Fﬁ]ﬁ2mm
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Figure 6. 38XX Mechanical & Pinout.
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