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10MHz Voltage-to-Frequency Converter

Description
The 8710 is a high performance,
precision 10MHz full scale Voltage-to-

ance technique. A buffered TTL com-
patible frequency output witha 10 TTL
load fanout is provided that will drive up
to 50pF capacitive loads.

Stability of the 8710 over temp-
erature is excellent, with a 10pV/°C
typical, 50uV/°C maximum offset and
60ppm/°C typical, 100ppm/°C maximum
gain tempco. Warm-up time to 0.1%
accuracy is less than two (2) minutes.

In applications that require slightly
different specifications, custom fre-
quencies and/or custom trimming
can be easily accommodated. Other

‘f Frequency Converter intended for appli- variations such as ratiometric

& cations which require high resolution operation, FET input opamp, or ex-
and a six decade dynamic range. The tended temperature range can also be
differential input of the 8710 accepts accommodated. Please contact the
both a positive or negative 10uV to 10V factory to discuss your specific
full scale analog input signal with a 5% requirements.
overrange capability. The input signal, The 8710 is packaged in a 2.00"x
with common-mode signals attenuated 2.00"x0.40" modular package. Power
by 60dB minimum, is converted to an dissipation is less than 1.34W maxi-
output signal proportional to the full mum, and operation to rated perform-
scale frequency, within 0.05% linear- ance is over the 0°C to +70°C temp-
ity utilizing the long-proven charge bal- erature range.
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MODEL

8710
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O000

T-73-13-03

FEATURES

[0 Guaranteed minimum/

Maximum specifications

Wide Dynamic Range
>10,000,000:1
>140dB

Excellent Linearity
+0.05% FS 10.05% of input

Excellent Stability
10pV/°C offset
60ppm/°C gain

Buffered Frequency Output
10 TTL loads

Self-contained
2.00" x 2.00" x 0.40" module

Low Power
<1.34W

APPLICATIONS

Analytical Instrumentation
Medical Instrumentation
Telemetry

Data Recording

Weighing Systems
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Specifications
All Specifications Guaranteed at 26°C Unless Otherwise Noted
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T-73-13-03

- Analog Input Sl
- InputRange . -
T F10pVio 10V -
- Current Range -~
F-HinAfo+ImAT L
- Overrange . =~ .
- 5% minimum .-
. -Configuration’
Differential - o

‘Common-Mode Voltage Range
“- - 10V minimum :
Common-Mode Re]ection Hatio :
' "60dB minimum, 66dB typxcal SeeNote
.. ; Offset Voltage - - :
: isthyplcal ﬂOmeaXImum adjustable to zero
-~ Impedance (+Vm) i

S 10KQ, 1% . -
. . Impedance (Drfferentlal)

- 40KQ, 1% © ; :
| . Overvoltage Protecﬂon (|ln Termmal)
+Vg without damage . - L
Overvoltage Protection (Vref Terrnlnal) .
_2sz1thoutdamage _ Ny

Transfer Charactenstlcs 2
- Full Scale Frequency Output (Fout)
©  10MHz +5% overrange = = -
" Transfer Characterisﬂc
- 10MHz (Vin/10V) .
" Full Scale Factor- - R
~ 1mA£1%,0r1 0thmmable to 10MHz
F Non-Linearity - LT _-
+7£0.05% FS 0. 05%of|nput, R
. not specified under overrange oondmons
.- Full Scale Step Response (to 0. 01%)
"+ 2cycles of new frequency plus 2p.s
- Overload Recovery ’
= 12 cyclesofnewfrequency

i Stabmty
' Galn- Tempco
~ 60ppm FSPCtyplcal
- 100ppm FS/°C maxumum
" Gain - PSSensmvlty
200ppnv/1% change in suppl voItage
-~ Gain - Drift Per Day
| i150ppm FS maxlmum

N S

L ':t20p.VtypIcal
1 - Warmup Time . Sl
: szmmutestom%aocuracy '

Output .
Pulse Polarlty

’ <04V@16mAsmk e

7 ','_:Gairr-l.)rift Per M/entIA'rf' S -~
" #300ppm FS, maximum :'_,}7;‘9 S

Offset - Tempco -

| #ouv typical; 150;:.\! max1mum
‘Offset - PS Sensitivity . - -
} . ~20uV/1% change in supply voltage

- |~ Offset - Drift Per Day
| +touviypical

Offset - Drift Per Monlh _

Positive -

" Pulse Width ~ -~ .-
..60ns£20ns .

“Logic Levels (Vcc="'5V)
Logic "1" (ngh)

+40VEOEV
Logic "0" (Low) '

Load

‘ Ef'<50pF for rated performanoe
Fanout - =~

10 TTL Ioads. :

. 'Power Requ:rements _
~{+Vg) #16V, 5% - (-Vg) -15V, +5%
| -60mAmaximum . 25mA maximum |
| - Power Disslpation : -
’ .»1.34wmaximumi :

- Enwronmental and Mechanical

Operating Temperature -~ = ="
(to Rated Performance)
0°C to +70°C-

B _Operatmg Temperature o
. (to 50% derated 'rc Iinearlty & fanout)
~ 25°C10+85°C .- T
- |. storage Temperature e
- -55°C 10 +1 25°C
. "Humidity

0-85%, non- condensmg up to 40°C

1 ~ Dimensions

2,00"x2.00" X 0.40"

1 (50.8x50.8x 10.16mm)

Note 1: CMRR specification given assumes GAIN ADJUST potentiometer is zero

(0) ohms. With GAIN ADJUST potentlometer at 200Q2, CMRR is 34dB.
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Using the 8710
V/F Converter

General Considerations

Figure 2 depicts a typical circuit
configuration for the 8710. The
layout should be clean, with output
pulses routed as far away from the
input analog signals as possible. For
maximum performance, bypass
capacitors, as shown in Figure 2,
should be mounted right at the
appropriate pins of the 8710. For
positive input signals, use the
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connections as shown. For negative
Iinput voltages, Vi should be grounded
and the negative going voltage should
be connected to the Vygf input.

Groundin?

The Analog and Digital grounds are
internally separate in the 8710. The

use of ground plane is not necessary
for proper operation; however, a ground
plane is recommended with any analog
signal conditioning circuitry that may be

T-73-13-03

used in front of the V/F, especially if
this circuitry involves high gains. Any
amplifiers used in front of the 8710
should be decoupled to eliminate pot-
ential problems with the high fre-
quency output of the V/F.

Inptft Consiclierations
Single-ended Inputs

The Vi, pin accepts a 0V to +10V
analog input, and has an impedance

+15v 0— —1————<
- 6.8uF y
ADJUST Com. O <
7 - O by 8710 6.8uF : o -
ANALOG IN F—O Vin -1wo—-—‘l———ff—< -
OVio+10V 2000 Vit : ) .
SIGNAL RTH — Ve _[_—L,
: 10-or 20-tum o - - G0ns2200s
i 2 out
L <t00ppm TG .
OﬂsalAdiuslo—————t ’
| m"‘ ] OFFSET ADJUST
-5V +15V
10- or 20-tisrt
polentiometer.

Figure 2. 8710 Normal Input Configuration

of 10KQ. Figure 3 provides are-
commended configuration for ex-
panded or contracted input ranges.

Differential inputs

The input can be configured as a
differential input as shown in Figure 4.
Differential input impedance is 40KQ.
Maximum common-mode voltage is
+10V.

Offset and Gain Calibration
Offset Calibration
Offset calibration should be per-

formed prior to gain calibration. With a
+1mV analog signal at the input of the
8710 , adjust the OFFSET potentio-
meter until a frequency of 1.000KHz is
observed on the output pin .
Gain Calibration

With a full scale analog input voltage
of +10.00V, adjust the GAIN
potentiometer until a full scale fre-
quency of 10.000MHz is observed on
the output pin ..

Offset and Gain Trimming
The OFFSET adjustment potentio-

meter should be a 50KQ, 10-turn unit.
With this pot in the circuit, initial off-
sets of up to £10mV may be trimmed
to zero.

The GAIN adjustment potentio-
meter should be a 2002, 10-turn unit.
To insure that the temperature
coefficient of the potentiometer does
not become significant relative to the
overall gain tempco specification, a
100ppm or better potentiometer is
recommended. With this pot in the
circuit, initial gain errors of up to 2%
may be trimmed to zero.

3

" +15V O _T_
6.8uF
;Nsoc Com. 0—| :
ANALOG IN 2K 1N4153 | n 8710 Lo
oVio+i00V - - _ 10tum . Y Y —O Vin 15V 0——————I <
- Potentiometer . ..
P o - ” Vret -
o R: " Vin(Fuli Scale) v Fout © -
‘ V - a0y ! - OFFSET
e i Offset Adjust o—______* ADJUST
ot T it o
or
subltracting currents, to off- 16V +15V
settheinputforablpolar . - 1001 200
m fmz:pe'my oun‘%l.an e . potentiometer

Figure 3. Expanded or Contracted Input Range
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Mechanical Dimensions & Pinout T-73-13-03

Tl (GANADST - pg0q sg-erzbtm : ————< T
Sl os " T 3 . 2100ppmTC - o o tn A ; S,
ANALOGIN k- T poentomelel . . : i
Wio+10V = >— L/\/\/\F - - — -0 Vin 8710 -15v O— - —~ o .
L seNAL L FVom B e L
© o REFERENCE T yonatov o e RNt

T Wogmaogane o
" Mating Socket: DYMEC Model 6501 .+ . . -

"T"

Mechanical Dimensions & Pinout
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