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SECTION 1
DESCRIPTION

EQUIPMENT DESCRIPTION \@
iti

The ENDEVCO Model 2775A Signal Conditioner is a solid-state instrument designed to
the low-level analog acceleration signals from a piezoelectric (PE) transducer
from an Isotron transducer or a remote charge converter. The outputs are AC,
proportional to the acceleration input signal. A back panel switch on the conditioner selects the charge
converter stage for direct PE transducer input connection or a constant curr&sign nditioning stage

for accepting the input from a remote preamp device. This flexibility broa8@ns the transducer choices

which can be used. O

INFUTS

Irrrrrrrnni
0 20 40 60 80 100

full scale range (g) com
1.0 3.0 10 30 100 300 1K 3K 10K 30K ovld

TEST FE

ExT
C AL REMOTE

OUTPUTS
&C SERVO

out
filter
sensitivity

INTERNAL POWER SELECT
100 VAC, 115 VAC AND 230
VAC IS FACTORY SET AT
115 VAC

FIGURE 1-1. MODEL 2775A SIGNAL CONDITIONER

hen the charge converter stage is switched in, the transducer sensitivity and transducer
frequency response are independent of the cable length between the transducer and signal
conditioner. Low frequency response of the signal conditioner is also independent of
transducer and cable capacitance and depends only on the selected low frequency response of
the charge converter.

IM2775A
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For applications where pre-conditioning of the signal is necessary, the Model 2775A can accept
the input signal from a remote preamp device. When operating in this mode, the 2775A
supplies the constant bias current necessary to operate a compatible remote preamp device
such as an Isotron transducer or remote charge converter. This mode of operation is better
suited where low resistance transducers, electrical noise, or long leads from remote location
can affect the acquisition of data.

Data signals are processed and normalized as three independent outputs. First isfia

output which is front panel adjustable from 1 to 10 V pk full scale. The AC oufptt A
capability sufficient to drive most galvanometer or capacitive loads. A second S '@ servo
signal scaled for 10mV/g or 100mV/g depending on the placement of an intern serted

impedance output proportional to signal average which is normalized to dc full scale for
driving strip chart recorders, etc. The panel meter is driven by ghe tput, displaying a
linear scale in percent of full scale. All outputs are bufferedgand i limited to protect
against accidental short circuits.

jumper clip, factory set to 10mV/g. The third output is a DC signal which w‘es a linear low

Each Model 2775A contains six regulated power supplie r signal’ conditioner operation, for
supporting isolated operation and for supplying constant gurr ower.

An isolation amplifier stage functions to provide a
ground and output ground when the input is
left floating). Common mode voltage (CMV) is

enough to affect data, six volts peak, overlo
second.

Some of the features included6 ign of the Model 2775A Signal Conditioner are

summarized as follows:
- Wide input s range: 0.1 to 1099 mV or pC/unit.

dthumbwheel switches for fast, simple and exact entry of transducer

olation impedance between input
the isolated mode (i.e., input ground is
itored by the 2775A. When the CMV is high
indicator LED lights up for at least one

- gain range of 0.03 to 1000.

- LED pointer shows Full scale ranges: 1, 3, 10, 30, 100, 300, 1000, 3000, 10,000
or 30,000 engineering units.

O Provision for input from a piezoelectric transducer or from an Isotron transducer
(or remote charge converter or remote preamp).

- Provision for operating the input in a grounded or isolated (floating) mode.

- High impedance (50 M ohms minimum) isolation between input common and
output common grounds in the isolated mode.

- Common-mode overload LED for announcing the detection of an excessive
common-mode-voltage.

IM2775A
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In-out filter control of an optional Model 35771 selectable filter: high-pass, low-
pass or bandpass filtration of data signals.

2
>

o)
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- Test input for an external test signal to check the integrity of transducer and
signal conditioner operation.

- Output calibration oscillator generates a precise full scale signal for calibration of
measuring and recording devices.

- External calibration input for functional calibration check of the signal condi 'X
- Operates from 100-, 115-, or 230-volts, 50-400 Hz.

- Single-channel, stand alone, operation or six-channel operation in a 4948
19-inch rack adapter.

- Buffered outputs current limited for short-circuit prot tioOK

- Selectable low-end frequency cut-off to block nonsyibfatory induced transducer
noise.

- Overrange protection: minimum of 7.5 ti &ale input.

- Easy maintenance and serviceabilit tion of most alignment
potentiometers and use of sta nents.

EQUIPMENT USE \
The controls of the Model 2775A®Quse. After setting the Model 2775A for the desired

operating mode, you need o
Q@ or sensitivity.

(2) set thé'Tu ale engineering units.

(3) place @ er (if any) in or out.
&he grounding mode iso or gnd.
el

low frequency cut-off 0.5 or 2 Hz.

The optignal | 35771 adjustable filter will help to exclude spurious signals from your data.
The Model 2771A remote charge converter can be used to reduce noise in hostile
envi ts. Section 6 covers all the optional accessories.

IM2775A
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SECTION 2
CONTROLS AND CONNECTORS

1. INTRODUCTION

The Model 2775A front panel has seven control switches and one output adjustment \Q

The back panel has one input mode switch, four input connectors, and three
connectors. Internally, on the main circuit board, the unit has a input power h;
holder, servo range jumper, constant current pot, and two common mode adjust [got

2. FRONT PANEL CONTROLS

\

DISLoe

Trrrrrrgnd
0 20 40 60 100
full scale com

1.0 3.0 10 30 400 300K 3K 10K, 30K ovid

out cal

1 ad

filter .
in gnd 5Hz channel_—-11

11 1]

out 1SO 2Hz

19/

filter Input lo lo freq
sensitivity
10 set
multiplier
1 10
0.1 100
. o
pC/g (PE)
mV/g (remote)
8

SIG CONDITIONER

ENDEVCO® model 2775A

@,

ale Range (g) Indicator 8 Sensitivity multiplier switch
cent of Full Scale Meter 9 Input Grounded - Isolated switch
3 om Ovld Indicator Lamp 10 Filter in - out switch
Function switch 11 Filter ID Erasable Labeling Pad
0.5 Hz - 2 Hz Low Freq switch 12 Full Scale Range switch
@ Channel ID Erasable Labeling Pad 13 AC ADJ Potentiometer

V 7  Sensitivity Set Thumbwheel switch

FIGURE 2-1: MODEL 2775A FRONT PANEL
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A. SENSITIVITY SWITCHES

Two controls determine the amplifier input sensitivity, and they are a thumbwheel digital
switch (Figure 2-1) and a multiplier switch that establishes a range of 0.1 to 1099 pC/g or
mV/g sensitivity. Whether the controls represent pC/g or mV/g settings is dependent op th
input mode selected; either a charge input from a PE transducer or a remote mV input

an Isotron transducer. The PE-RMT switch and the input connector on the rear pan u
both correspond to the input mode of operation.

The sensitivity of the transducer in pC/g or in mV/g is entered as numericaldi@its fhto the
thumbwheel switches (see Figure 2-2) and the multiplier switch is then placed tablish
the decimal point. Be aware that not all of the ten available full scale s gs shown on the
Full Scale Range Indicator are permitted to be selected with any giveRysensitivity setting
(table 2-1).

To establish the input sensitivity value for a given transduc mote preamp device:
1. Enter the most significant digits of the trans r sensttivity (obtained from the
transducer calibration certificate) into the thu itches. If the input is from a

remote charge converter or integral electrQnic Selucer, enter the transfer value.

2. Use the MULTIPLIER switch to e i decimal point corresponding to the

transducer sensitivity or the transfer val
®
[ ]

DIGITWHEEL
0 through 9

pC/g (PE)
mV/g (remote)

@ DIGITWHEEL __|

1 through 10

FIGURE 2-2: SENSITIVITY AND FULL SCALE SELECTION

gvity Sensitivity
ltiplier Ranges Selectable Full Scale Ranges

A .100 to 1.099 100,300, 1K, 3K, 10K, 30K

@ 1 1.00 t0 10.99 10, 30, 100,300, 1K, 3K
V 10 10.0 to 109.9 1,3,10, 30, 100,300

100 100 to 1099 1,3,10, 30

TABLE 2-1: SENSITIVITY AND FULL SCALE RANGE SELECTION

IM2775A
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B. FULL SCALE RANGE (g) INDICATOR

The FULL SCALE RANGE (g) indicator has ten full scale ranges that it can indicate: 1, 3,
10, 30, 100, 300, 1K, 3K, 10K, or 30K. An LED lamp lights up to indicate the full scale

range selected by the Full Scale Range switch.
NOTE: The full scale ranges which are permitted to be displayed depends directly \

input sensitivity selected on the SENSITIVITY SET and MULTIPLIER switches, Whe

rotate the Full Scale Range switch (clockwise or counterclockwise) you ot
every corresponding LED lamp lights up for each full scale demarcation; e that
indicate permissible gain ranges allowed by the automatic gain scaling cap of the

amplifier light up. (Refer to Table 2-1).

instances for
using rms units,

The full scale ranges are normally expressed in peak uni
convenience, the ranges may be expressed in rms units. :
the rms level (0.707 x V pk) should not exceed the AC ou pk established by the AC
ADJ potentiometer (see Figure 2-1.) (The adjustable range forithe AC ADJ is 1 to 10 V pk.)
Note that the transducer sensitivity expressed in pC oes not’influence the selection of
rms or peak readout since the expressed value is a raii

pC = pCpk =
9 g pk

The calculated values for mV/g at ACRUTPUTPwith a 10 V pk Full Scale (F.S.) setting are
shown in Table 2-2. However, forG ing of the AC ADJ potentiometer, the mV/g at the

AC OUTPUT can be determined far anygfull scale as follows:

Millivolts Perg = caleWoltage (Set by AC ADJ in millivolts)

Range Selected

DJ is adjusted for 6 V full scale (6000 millivolts) and the Full
is set for 3 g F.S., this calculates to:

For example, ass
Scale Range (g ;%
' @ Pe

= 6000 mV = 2000 mV/g

39
F.S. Volts Full Scale g Ranges
at AC out
viaAC A 1 3 10 30 100 300 1K 3K 10K~ 30K

3.33V1.0V  333mV 100mV 33.3mV1iOmV 3.3mV 1.0mV 0.33mV
\ 1.66V 500mV 166mV 50mV 16.6mV5mV 1.6mV 0.5mV 0.16mV

\V 3V 1.0V 300mV 100mV 30mV 10.0mV3mV .0mV 0.3mV 0.10mV
@ ViV 333mV 100mV 33mV 10mV 3.33mV 1mV 0.3mV 0.1mV 0.03mV

TABLE 2-2: CALCULATION OF mV/g VALUES

IM2775A
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C. AC ADJ POTENTIOMETER

The AC ADJ potentiometer (Figure 2-1 and Table 2-2) is used to adjust the AC full scale
output voltage within a 1.0V to 10 V range to meet user requirements. The voltage is set at
the factory for a 10 V pk full scale output unless otherwise specified by the user at the tim

of delivery. \@
D. %

PERCENT OF FULL SCALE METER

An analog meter on the front panel (Figure 2-1) displays the measurand as entage of
full scale, 0% to 100%.

E. COMMON-MODE OVERLOAD INDICATOR K
A COM OVLD (common-mode-voltage overload) indicating” lam re 2-1) lights up
whenever the input common grounded/isolated mode switeh, jg”in the ISO INPUT position

(input left isolated, i.e. floating) and the voltage between input'@@mmon and output common
exceeds 6 V pk.

F. FUNCTION SWITCH

The TEST/OPERATE/OUTCAL/EXTCAL itch (Figure 2-1) selects the operating
mode. The OP (operate) position is selectedifor normal on-line test operation.

NOTE: Two light emitting diodes (L separated by the 1 K indicating LED of the FULL
SCALE RANGE display, will lightfup ever the mode selector switch is placed at a
position other than at OPERAT

When the TEST positio S d, an external signal may be injected through the rear
panel TEST connector iezoelectric transducer input shielding. This permits testing

of the transducer togsi ditioner connection.
When the Aqut calibration) position is selected, an internal full scale signal is

applied d DC output stages in order to generate a output voltage for calibration
of con measuring or recording instruments. The SERVO output is not affected by
the OUT mode.

the EXT CAL (external calibration) position is selected, the EXT CAL input is
nn d to the charge converter input through an internal 1000 pf +0.5% capacitor to
convertghe mV input to pC charge input.

OTE: When EXT CAL is not in use, the BNC connector should have a shorting cap or
remain connected to a low impedance source to reduce possible pick-up of noise.

@ G. INPUT GROUNDED/INPUT ISOLATED SWITCH
output ground when in the GND position. When placed in the 1SO position, the input

ground is isolated from output common. This may be used to prevent ground loops in the
system by floating the accelerometer input ground.

V The INPUT GROUNDED/INPUT ISOLATED switch (Figure 2-1) ties the input ground to the

IM2775A
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H. 0.5 HZ LOW FREQ/2 HZ LOW FREQ SWITCH

When the 0.5 HZ LOW FREQ/2 HZ LOW FREQ switch (Figure 2-1) is placed at 0.5 Hz, the
gain is -5% of midband gain at 0.5 Hz (-3 dB at 0.2 Hz). When the switch is placed at 2 Hz,
the gain is -5% of its midband gain at 2 Hz (-3 dB at 0.6 Hz).

NOTE: On some units the 0.5 Hz is marked >.1 Hz which indicates the -3db point%

of the -5% point.

FILTER IN/FILTER OUT SWITCH

The FILTER IN/FILTER OUT switch (Figure 2-1), when placed at FILTER IN, allows
processing of the incoming signal through an optional Model 35771 interRally installed filter.
The unit is shipped from the factory with a jumper connector in,pla g filter switch will
not affect the data unless the jumper is removed or the filterd€ installed./See section six for
Model 35771 filter option specs.

CHANNEL/FILTER ID PADS \
Two labeling pads FILTER ID and CHANNEL,ID ( % 2-1) on the front panel permit the
user to pencil in the type of filter, if installed, an aiehannel ID number.

REAR PANEL CONTROLS

100 VAC, 115 VAC AND 230
VAC IS FACTORY SET AT
115 VAC

WARNING:

INTERNAL POWER SELECT

a b~ 0N =

EXT CAL INPUT Connector
TEST INPUT Connector

PE INPUT Connector
REMOTE INPUT Connector
SERVO OUTPUT Connector

PE-REMOTE Switch

AC INPUT POWER Connector
DC OUTPUT Connector

AC OUTPUT Connector

© 0N O

FIGURE 2-3: REAR PANEL CONTROLS AND CONNECTORS

IM2775A
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A. INPUT/OUTPUT CONNECTORS (See Figure 2-3)

The PE input receptacle is a miniature coaxial 10-32 thread type. All other input and
output receptacles REMOTE, TEST, EXT CAL, AC, DC and Servo are BNC Type UG-
1094/U or equivalent. A Microdot, 10-32 to BNC Adapter (P/N EJ21) is used to adapt
BNC connector to the miniature coaxial 10-32 plug used on low noise cable assemblies:

B. PE/REMOTE SWITCH

The PE/REMOTE Switch determines the mode of operation for the signal oner: PE
for direct connection to a piezoelectric transducer and RMT for connection t sotron
transducer or remote charge converter. The corresponding PE inpuifor REMOTE input
connector must be used for proper operation.

C. POWER CONNECTIONS (See Figure 2-3) O
The power connector is a 3-prong Cinch\ P-303. The third of the power connector is

connected to chassis ground.

NOTE: GND No. 1 (input ground) and GND No.
factory insulated from chassis ground. Howe
GND No. 2 (output ground) to chassis gr

ground are normally connected thro exter
wire ground.

When the signal conditioner is4i in the Model 4948 Adapter, the power connector
ei
e

@\ ground) are delivered from the
ae_gustomer has an option to connect
dering a jumper across circuit pads E4
igure 2-4). Output ground and chassis
test equipment or recording devices third

mates with a receptacle @n ide rear of the Model 4948. The adapter frame and the
signal conditioner chassi ded by the third wire from the power source.

4. INTERNAL CONT

<

E4 ES

39\ /—R3?/— (Filter Connector) ; /

[ao

=
1/ Smr i
| - | ‘f

i

] ﬁ-=|-| " = [y ]
H | I |

LY
@ ZW1 (Servo Jumper) 49 \—FI

FIGURE 2-4: INTERNAL CONTROLS
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A. POWER LINE INPUT SELECTOR

The Power Line Input Selector switch (Figure 2-4) configures the Model 2775A to operate
from 50 to 400 Hz power at one of the following voltage ranges:

Switch Position VOLTAGE RANGE \@

POS 1 100V 90-110V rms
POS 2 115V 105-125V rms
POS 3 230V 210-250 V rms
B. FUSE K
A fuse, Fusetron, 1/4 A, Type MDL 250-volt, Slo-Blo, or e aler@nnected in series
with the power line. The same fuse is used for all power raRgesf(See Figure 2-4).

C. SERVO OUTPUT VOLTAGE RANGE SELECTION x

Jumper clip W1 is used to select the fixed mV/g ra onthe servo output. It can be set for
either 10 mV/g or 100 mV/g by jumping the ap > 0 pins, see Figure 2-4.

NOTE: The factory setting is 10 mV/g.

D. FILTER CONNECTOR \

Connector J15 (Figure 2-4) permitSjinstallation of an optionally provided Model 35771 plug-
in filter assembly (high-s;@ss, or bandpass.) The filter assembly is held in place
O

by a captive screw. (Refet ction 6 for the Model 35771 specifications.)

The FILTER IN/FI " front panel switch provides for user control of the filter.
Connector pins ars lified as follows:

FUNCTION

Signal Input
Signal Output
- Signal and Power Ground

- -15 Vdc
Q - +15 Vdc
% - No Connection
Y ADJUSTMENT POTS

The constant current adjust pot, R4, adjusts the constant current level at the REMOTE
input connector. The adjustment range is <0.5mA to >20mA. Refer to section 5.15 for the
adjustment procedure.

V The common mode adjust pots, R37 and R39, are adjusted to achieve minimum common
mode voltage at the AC output when operating in the floating (isolated) ground mode.
Refer to section 5.4 for the adjustment procedure.

IM2775A
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SECTION 3
OPERATING INSTRUCTIONS

UNPACKING AND INSPECTION

The equipment has been thoroughly inspected and tested at the factory, and should be
for operation when received. The customer, however, should make an inspection to b
that no damage has occurred during shipment.

Carefully remove the instrument from its packing box. Inspect each item shipped for any sign
of damage. Obvious damage should be reported immediately to the carrier.
&s of equipment

Inspect each shipping carton and verify that the contents conform toReni
listed on the Packing List. Notify the factory if a discrepancy exists b @ the Packing List

and the contents received.

INSTALLATION

The Model 2775A signal conditioner is completely se @ ained and may be operated on a
bench, or in the Model 4948 Rack Adapter. Up to ay be mounted in the Model 4948
Rack Adapter and are held in place by a k w located at the bottom of each front
panel.

trument when installed in the Model 4948 rack
pters are open to allow circulation of air. To
the air temperature around the 2775A signal

Proper ventilation is required around t
adapter. The top and bottom of the @494

maintain specification limits and
conditioners should not be wed to igher than +125°F (+52°C) when the instruments are
in operation. Rack separatio | inches and or cooling by forced air or convection may

be required.

power make sure the 2775A is correctly set to operate from
p’prevent damage to the equipment. DO NOT switch the LINE
power applied.

POWERSelector*switch inside the Model 2775A to the correct power line setting (see Figure 3-1).
E4 ES

4_\ RSQ\ /—R3?/— (Filter Connector) / /

Ji0 A n

e | ™ [IIE:]

%ﬂ w|0 23m I =n 1o
{ J5 { | Jq | =
Fi N/ N\ P=

ZW1 (Servo Jumper) 49 \—FI
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Line Power Selector Power Source

POS 1100V 90 to 110 Vac, 50 to 400 Hz
POS 2100V 105 to 125 Vac, 50 to 400 Hz
POS 3230V 210 to 250 Vac, 50 to 400 Hz

standard three-prong plug. (For 230-volt operation the plug is not supplied and the
the wires are stripped and tinned for installation of an outlet plug from a local suppli

The three-wire power cord for 100- or 115-volt power line operation is terminated\@

GROUNDING

The chassis is connected to the third wire ground of the power plug. In ted guide rails in
the Model 4948 rack adapter ensure electrical separation of the amplifier signal grounds
from other amplifiers. To prevent pickup of stray electrical pois 1ay be required to
connect the signal output ground (Gnd No. 2) to third wire n ) 2rnal equipment or
chassis ground. This also may be done by soldering a jum tween E4 and E5 pads on
the circuit board (see figure 3-1).

NOTE: Multiple ground points in any one data cf@%t be avoided to prevent ground

loops.

3. CHECKOUT

A. EQUIPMENT REQUIRED \

The following equipment is req eckout:

DVM True RMS Voltmeter 0.1% accuracy or better (fluke
8050A or equivalent)

Oscilloscope General Purpose Oscilloscope 10 MHz bandwidth
or greater (Tektronix 2213A or equivalent)

Sign erator Synthesizer/Function Generator 0.1Hz to 100 KHz
(Hewlett Packard 3310A or equivalent)

ency Counter Multi-Counter (fluke 1900A or equivalent)

B@IA ETUP

n the back panel, set the MODE switch (S5) to PE. On the front panel, from top to
bottom, left to right, set the following controls as indicated (figure 3-2).

\/Q
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FIGURE 3-0& PANEL CONTROLS

C. OUTPUT CAL

Set the FUNCTION swi
Counter and an oscillos@
and 1050 Hz (Figu

OUT CAL. Monitor AC OUTPUT (J12) with a Frequency
d verify that the internal oscillator sine wave is between 950

)

Monitor t % T (J12) with a DVM in the rms mode for a full scale +1% reading.
This o oul® be between 7.00 and 7.14 V rms (10 V pk) which is the factory
calibrate ting or should be the user specified full scale level needed for operational use.
Refeg to sectign 5 for AC output adjustment.

DC OUTPUT (J14) with a DVM for a 10 Vdc + 150 mV full scale reading.

" AC
ADJ DC x
A2R4 EE— T T
SR
MODE FREQ
. DVM SCEOP CNTR
2775A
1000 HZ l l
0SC

FIGURE 3-3: OUTPUT CALIBRATION DIAGRAM
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D. EXTERNAL CAL INPUT

Set the FUNCTION switch (S3) to EXT CAL and apply 10mV pk (7.07mV rms) at 1 kHz into
EXT CAL INPUT and measure the AC OUTPUT (J12) for a full scale +3.0% reading. This
output should be between 6.86 and 7.28 V rms which is the factory calibrated setting o
should be the user specified full scale level needed for operational use.

Set S1 at 100 and the input voltage at 100 mV pk (70.7 mV rms). Measure servo olip
1V pk (.707 V rms) + 2.0%.

NOTE: When external cal is not in use, leave connected to a low impeden rce or
install a shorting cap to prevent noise pick-up. K
SIG EXT 1000 pF
GEN
cAL MODEL
2775A
I1ISO
=]
GND \

FGURl@QﬁaNAL CALIBRATION INPUT
4. OPERATION

ioners, the operator should be thoroughly familiar with the
5 available at the output connectors. A complete knowledge of the

A. MONIORING ACCELERATION OR OTHER MEASURANDS

o prepare the Model 2775A for conditioning the signal from a transducer, the following
rog@edure is recommended:

@1. Establish a desired full scale AC output voltage. This voltage is adjustable from 1 to 10
V pk by means of the AC ADJ potentiometer (See Figure 3-2.) It is normally set at the

factory for a full scale output of 10 volts peak unless specified otherwise.

@ To change the full scale AC output voltage, set the FUNCTION switch to OUT CAL,
and adjust AC ADJ potentiometer for the desired full scale output. (Refer to calibration
procedure in Section 5).

2. From the calibration record card supplied with the transducer, note the charge
sensitivity expressed in pico coulombs per g (pC/g).

IM2775A
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3. Adjust the SENSITIVITY SET switches to indicate the transducer sensitivity and set the
sensitivity MULTIPLIER to establish the decimal point for the sensitivity determined in
Step 2. (Refer to paragraph 2.1).

4. Set the front panel switches to the following positions:

Function switch to OP (operate) @\E

Input isolation switch to GND

a)
b)
¢) LO FREQ to 2 HZ or 0.5 Hz (some units marked >.1 Hz)
d) Filter switch to IN or OUT

5. Connect the input device to the appropriate input on the rear pﬁ PE INPUT or

REMOTE INPUT AND PLACE THE INPUT MODE switch in corr ing position.
NOTE: It is recommended to keep the amplifier i e d position during
hookup. Always turn off the amplifier before connec Isotron accelerometer to

prevent damage to the internal electronics.

To minimize the effect of unavoidable ground he signal conditioner can be
operated in the Isolated Mode. In this mode th m common ground is insulated from
AUt 0

output common ground; i.e., the input is le

6. Apply power to the signal conditioner turn the Full Scale Range control until the
desired full scale range is indi d by ke LED indicator (See Table 2-1 for the
available full scale ranges.) T % conditioner will be ready for use in less than
five minutes; however, it may n et all specification requirements until it has
warmed up for 30 minutes.

7. Whenever a full-scalgho ignal for setup calibration of recording instruments is
needed, place the ¢ % ng mode selector switch at the OUT CAL position. The AC

and DC outputsigna ill represent peak full scale outputs regardless of the input
sensitivity an @Ie range settings.

NO emythe operating mode selector switch is in OUT CAL, the input signal to the
sig ditioner is disconnected.

turn thé operating mode selector switch to the OP position.

Servo output may be selected for 10 mV/g or 100 mV/g by a jumper clip on the
ip circuit board. The Servo output is independent of the full scale g range selected.

%01-'”% top cover must be removed to set the servo jumper clip (see Figure 3-1).

NOTE: The top cover is grounded to the chassis by the screws at the top of the signal
conditioner. These screws must be tightened in place at all times to ensure proper

@ shielding of the components within the signal conditioner.

NOTE: When the Servo output is used for shaker control, DO NOT CHANGE FULL
SCALE RANGES WHILE THE SHAKER IS IN OPERATION. Switching transients may
appear on the Servo line causing a change in shaker response resulting in over or
under test of articles on the shaker.

IM2775A
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10. The signal conditioner is now ready to accept the signal from the transducer. The
number of engineering units (g, Ibs, psi, etc.) represented by the output voltage is equal
to the voltage divided by the system sensitivity, expressed as follows:

Engineering Units = AC Peak Volts Out (1)

System Sensitivity \@

System Sensitivity = Full Scale Output [V pk] (2)
Full Scale Range [g pk, 1bs, pk, etc.]

volts pk = volts rms
g pk grms
(Q

To solve a typical example of the engineering units re
assume:

a) The Full Scale AC Output is adjusted to 10 V ;&ADJ pot.)

b) The Full Scale Range is set for 1000 g¥gk. O

¢) An8YV pksignal is present at the T. Determine the g level represented
by the 8 V pk at the AC OUTPUT.
First, using formula (2), calcul r em sensitivity

System Sensitivity = 10 G =0.010 V/g
(NS g }

Where:

AC output voltage,

Then using the calct % system sensitivity value, the AC OUTPUT reading of 8 V pk,

and formula (1

cOnversion is 1 g = 9.80665 m/s2.)

B@)U uT

The full scale AC output voltage will depend on the setting of the AC ADJ potentiometer
(Figure 3-2), and is adjustable from 1 to 10 volts peak. It is normally set at the factory for
10 volts peak except when specified otherwise. The AC output is capable of delivering up
to 85 mA pk, which is sufficient to drive most high frequency galvanometers or long cables.

Both input and full scale output should be expressed in peak units. The input measurand
may be expressed in rms units by converting from peak units; however, assure that the
maximum peak specified is not exceeded by converted rms levels.

IM2775A
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The signal at the AC output connector is in phase with the input signal when the internal
filter is not used or when the 35771 Selectable Filter is installed. However, when low pass
or high pass active filters (such as 35257 OR 35330 series) are selected, the output signal
is inverted with respect to the input. The model 2771A-X remote charge converter inverts
the input signal 180 degrees

OUTPUT CALIBRATION ®\Z

Placing of the operating mode selector switch at OUT CAL disconn

conditioner input and connects an internal sinusoidal oscillator to one of tRggifitermediate
output stages. The signal is processed and its amplitude represents the full s eak of
the measurand regardless of the position of the input sensitivity SWIt s and Full Scale

Range selector switch. Recording instruments connected to the AC C outputs can be
calibrated for peak full scale. 6

EXTERNAL CALIBRATION
When you need to check the operating condition of thﬁl 2775A, the EXTERNAL CAL
f

input can be used. Calculate the oscillator V pk signakvalue needed for a desired peak AC
full scale output. The AC OUTPUT will bes10 % e factory adjusted voltage is

unchanged or will be whatever user selected voliage,has been set by the AC ADJ pot. To
obtain full scale output, the voltage input i d be:

Vin [mV]=F.S.xS \
Where: F.S.is the full scale a sensitivity setting

(This is the input v eak full scale output.)
Verify that the amplifi within 2.0% of full scale for the expected AC, DC or

Servo Output.

TEST INPUT
An exte e Wave oscnlator can be connected to the TEST INPUT connector to insert a
signal i s between the transducer and input of the charge amplifier. The signal is

transform oupled and is applied to the PE cable shielding when the mode select or
is in the TEST position (See Figure 4-3 in Section 4). The test input can be any
which will give a convenient reading at the output. The test frequency must be
100 and 10 000 Hz. If the transducer signal return is grounded to the test
, the amplifier must be operated in the Floating (isolated) mode. Figure 3-5 shows

% Input Grounded mode.
Accelerometer

=N
I S
7777 7777 |—“”m—’|” Ground No. 1
Insulated
Stud l l
Test Input

FIGURE 3-5: TEST INPUT
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This test signal is normally used to verify tat the transducer and its cable are properly
connected. A predictable output is produced when the test signal amplitude is adjusted to
the value calculated as follows:

Ei= GS = volts peak @
Cp + CC \

Where: G = peak amplitude of simulated signal; g, psi, Ibs, etc.
S= charge sensitivity of transducer, pC/g, pC/psi, etc.
Cp= capacitance of transducer, pF

Cec= capacitance of input cable, pF

If G is equal to the setting of the Full Scale Range switch, the tage will be at

approximately calibrated full scale.

If the cable and signal conditioner are connected properly, th arge "seen" by the charge
amplifier will be:

Q =Et (Cp + Cc) pC pk

If the transducer is disconnected, the inp il be:
Q1 = Et (Cc) and the output voltage will bégeduced from the anticipated magnitude by a
factor of Cc/(Cp + Cc)

Because the Test Input signal is tfansf r coupled, any number of Test Input terminals
may be connected to one sign erator with a common ground. The Test Input feature
cannot be used in the remotg m of operation. It can be used when the input ground is
isolated from output com

F. SERVO OUTPUT

The Model 277 s a servo signal voltage proportional to the input signal scaled for
orgl00 mV/g. (The mV/g setting is internally selected by a moveable jumper

t the Tactory at 10 mV/g.)

The @utput 1" an unfiltered (broadband) signal in phase with the input signal. Specified
imum signal linearity is 12 Vpk. Assuming that the servo output is set for 10 mV/g, the
g level for an undistorted servo signal is 1200 g regardless of sensitivity or full
scdle seitings. (For a 100 mV/g servo output setting, the maximum is 120 g).

@DC OUTPUT

The Model 2775A provides a DC voltage at the DC output connector proportional to the
average value scaled to pk of the input signal. With a sinusoidal full scale input signal, the
full scale DC output is +10 volts peak. Maximum output current is 3.0 mA.

H. PANEL METER
The meter obtains its signal from the AC-DC converter and, therefore, responds to the

average magnitude of the input signal scaled to pk. It indicates percentage of full scale and
is most accurate for sinusoidal input signals.

IM2775A
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I. FILTER

The FILTER IN/FILTER OUT front panel switch permits for user control of the internal filter.
An optionally provided Model 35771 selectable filter card is adjustable to function as a low-
pass, high-pass or bandpass filter. Refer to Section 6 for the available cut-off frequencie
or for the calculation of customized cut-off frequencies.

Two earlier model series of filters (which may exist in your inventory) can be_used i
2775A Signal Conditioner; however, the inversion factor of the active hig
filters must be taken into consideration. The Model 35257 is a series of low
Model 35330 is a series of high pass filters. Both of these series are actj
Butterworth designs providing 12 dB per octave roll-off. The AC outpﬁignal is inverted

with respect to the input when these filters are selected.

J. FLOATING INPUT OPERATION O

If the transducer signal return wire is connected (grounded) e test structure, it may be
desirable to isolate the input ground from output gro to prevent a ground loop or stray
pick-up. When the INPUT LO GND/ISO switch is in_the T I1SO (floating) position, input
and output (common grounds are insulated fromfe other by 50 megohms minimum.
The Model 2775A will meet all specification requirements with up to 6 volts peak common-
mode-voltage. No damage will occur to t i ith a common-mode-voltage up to 500

volts peak.

The Common Mode (COM OVLD) ad LED lamp will light when the common-mode-
voltage input exceeds 6.5V +7%. s occurs, steps should be taken to reduce the
common-mode-voltage. It ma ecessary to insulate the transducer from ground with

an insulated stud. If gheg¢iranS@ucer is insulated from the test structure, the signal
conditioner should be operate e Grounded mode.

'I e used with the signal conditioner operated with the input in

the Grounded or @
K. usmte T CABLES

The Test Input fea

The maximum allowable source capacitance, to meet all specifications, is 30 000 pF.
Sou capacitance includes both transducer and input cable capacitance. An input
nce greater than that specified above will result in increased residual noise and

GA frequency response from the amplifier.
OTE PREAMP

@An Isotron transducer or remote charge converter (or remote preamp) may be connected to
the Model 2775A with standard coaxial or low impedance, shielded, twisted-pair cable. The
@ cable carries the DC power to the remote preamp device and, at the same time, carries

V data signals to the Model 2775A.

IM2775A
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When the PE-BRMT INPUT MODE switch is at the remote (RMT) position, the internal
Charge Converter circuit is disconnected and replaced with the Preamp Input Conditioner
circuit. All features of the Model 2775A Signal Conditioner, except Test Input, and External
Cal may be used when operating in the remote mode. No damage will occur if the switch is
in the remote (RMT) position without a remote preamp connected to the input.

M. REMOTE INPUT INTERFACE FACTORS \

There are four principal factors to be aware of when connecting the remotg’input. e
factors are: (1) the constant current specified for the remote device p) to be
connected, (2) the compliance voltage of the constant current source, (3) the specified bias

voltage at which the remote device operates, and (4) the high uency response
limitations of the remote device to 2775A coupling system.

CAUTION: Turn the 2775A off before connecting | (o} rometers to the
remote input. This prevents damage to the internal onics of the transducer
due to capacitance discharge of the cable.

Knowledge of the constant current rating for the r t vice is important so as not to
exceed its constant current handling capabilitie connected to a current source.
(NOTE: The 2775A has an adjustable 0.5 to onstant current source. Refer to
Section 5 for the Constant Current Adju edure. Do not leave adjusted higher
than 20 mA to prevent damage to Isotron a erometers.)

The compliance voltage level and t Ma device bias voltage are factors that determine
the signal transfer characteristi€s o e device. Figure 3-6 shows the transfer

characteristics of the device Fij shows the transfer characteristics of a typical
remote preamplifier. In the 277 the compliance voltage is 21 Vdc, the AC maximum is
20 V pk-pk, and the com nd DC components cannot exceed 25 volts.

To illustrate signal
operates at a bi

sume we have a representative Isotron accelerometer which
@ f 10.0V nominal and can handle up to 20 mA of constant current.

(See Figure_3-6) Re g to Figure 3-7, one can see that the 10.0V operating bias level
and th mpliance voltage of 21 Vdc allows a 20 V pk-pk AC signal to be
transfe hout clipping.

requency response limitations must also be considered when using long cable to
a remote device to the 2775A. The current that is available to drive a coaxial cable,
signal level, and the cable capacitance are all important and interrelated factors
mine frequency response of the coupling system.

gain, let us use our representative Isotron transducer as an example to illustrate
frequency response. Assume that the 2775A is adjusted to provide 10 mA of constant
current. Of the 10 mA, assume 1 mA is needed for device operation without distortion;
@ therefore, up to 9 mA are available to drive the capacitance load inherent in a cable.

A%
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Referring to Figure 3-8, the nomograph shows the frequency response for a given cable
capacitance as a function of peak AC voltage and the available drive current. The
relationship of volts peak to available current is: v/mA. Take the 10 pk that the 2775A can
handle, dividing this by the 9 mA available drive current gives us 1.1V per mA. Using the
nomograph, Figure 3-8, one can determine the approximate maximum frequency that ca
be transmitted for any given cable capacitance. (i.e., 14 kHz for 10,000 pF |
capacitance.)

For instance, assume that your coaxial cable in this case is 100 feet long. us, yo e
3,200 pF of capacitance (coaxial cable capacitance is 32 pF/ft typic the
nomograph, this capacitance and the 1.1 volt per mA value yields a maximu uency
response of approximately 49 k Hz. This cable length, therefore, is,8atisfactory for the
2775A REMOTE input. The frequency response with a remote input iStdependent on the
Full Scale and Sensitivity multiplier settings and can be a, s @ s%70 kHz. (See
specifications.)

An alternative to using the nomograph is to calculate the frequency response. Generally,
the highest frequency that can be transmitted without ent limiting is:

fmax=__1|
2 QVC (1)

Where | is maximum available drive current mperes, V is peak sine wave signal in volts,

and C is capacitance in picofarads. x
A coupling system with longer cable le can be used for single transfer, but only if AC

sine wave signals of low ampk transmitted. This is because a larger capacitive
load (longer cable) can he dhiven By lower amplitude signals. This relationship can be seen

from equation (1).

LC AC SIGN AL
VOLTS VOLTS
- x— 21 VDG

%g I 13 T COMPL I ANCE LEVEL
16 4 &+
14+ 4+
e T = 11 DL
al T ElAS LEVEL
&+ -4 +
4+ &+
2 -+
[ 0 - A YOLTS
B6-42024 6810
INPUT S1GM AL

FIGURE 3-6: REMOTE TRANSFER
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21V COMPLIANCE VOLTAGE
AND ADJUSTABLE 0.5 to 20 mA MODEL 2775A
CONSTANT CURRENT —
+24V
REMOTE

PREAMP DEVICE

10V PK
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SECTION 4
THEORY OF OPERATION,
CIRCUIT DESCRIPTION AND SPECIFICATIONS

1. THEORY OF OPERATION \@

A. CHARGE GENERATORS

Piezoelectric transducers are self-generating devices and require no elecific n.
The electrical charge that is generated is proportional to the stress on the piezgelectric
ressure

transducer, the output is proportional to pressure, etc. For any trafgducer, the charge

generated is independent of the amount of external capacitance attQ

crystal. In an accelerometer, the output is proportional to acceleratign; in
he transducer.

The simplified equivalent circuit of a piezoelectric or cagacitive t ducer is shown in
Figure 4-1. The open circuit voltage is equal to the charg ) divided by the transducer

capacitance (Cp),
e, = q/Cp where R is expressed in volts, q in pico_eeul , and Cp in picofarads. If the

pC pk pC rms

g pk g rms

For transdu@er sensitivities given only in terms of voltage, the charge sensitivity can be
calculated from:

0 Ecal (Cp+ Ccal)
.0
1000
Where:

QS =charge sensitivity, in pC/g
@ E = factory supplied voltage sensitivity, in mV/g

cal

V Cp =internal capacitance of transducer, in pF
Ccal external cable and amplifier capacitance, in pF

IM2775A
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The values of Ecal’ Cp, and Cca are usually given on the calibration certificate. Since the

I
charge sensitivity is not affected by capacitance connected external to the transducer, no
additional calculations are necessary.

For example, the nominal voltage sensitivity (Ecal) of the Endevco Model 7@
Accelerometer is 4.0 mV/g, nominal capacitance is 2700 pF, and the accelerometer
calibrated with 300 pF of external capacitance. Thus, the nominal charge sensitivityfls:

4 (2700 +300)
Q- 4(2700+300) _ 45 oy

1000 K
B. CHARGE CONVERSION Q
The input circuit of the Model 2775A consists of a cha ve which accepts the
electrical charge from the transducer and converts it to a v e proportional to the input

charge. The charge converter is essentially a voltag plifier with capacitance feedback,
Figure 4-2. In operation, the output voltage which occligs as a result of the charge input
signal is fed back through the feed-back capa itor@u a direction as to maintain the
voltage at the input at, or very close to, zero:

feedback capacitor, producing a voltage a
by the capacitance of the feedback capacitor:

the input charge is stored in the
ich is equal to the input charge divided

FIGURE 4-2: CHARGE CONVERTER CIRCUIT

@tr fer characteristic (conversion gain in mV/pC) of the charge converter depends
arily on the value of the feedback capacitor. When the amplifier is operated within

%peciﬁcation limits, the equation for conversion gain simplifies to the relationship:
S '
In effect, a charge converter is a circuit which appears to have a capacitance input
impedance so large that the effect of varying input transducer or cable capacitance is
insignificant. ~ Thus, large variation of source capacitance is possible without any
appreciable change in overall system sensitivity.
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C. LOW FREQUENCY RESPONSE

In many applications, particularly when using transducers with ceramic crystals, it is
desirable to eliminate quasi DC outputs which can be produced in the transducer due to
pyroelectric effects. For most shock and vibration measurements, flat frequency respons
is required only at frequencies down to about 2 Hz. Thus, the addition of a feedbac
resistor Rf in parallel with the feedback capacitor results in control of the low fr%

response of the circuit and a low frequency cutoff of:

One of the advantages of the charge amplifier is that a desir

oncy response can
be achieved in the amplifier design.
@ction 7.

The Model 2775A Signal Conditioner can be re comprising:
(1) an input stage (charge converter or preamp input conditioner), (2) an isolation amplifier (for
common mode rejection when needed), a sensitivity normalization stage, (4) a gain stage,

(5) gain control logic, and (6) AC, DCgand o output stages. A 1 kHz internal oscillator is
included to generate a CAL OUT sijgnal, ang a power supply furnishes all necessary power for
circuit operation.

CIRCUIT DESCRIPTION

NOTE: See Figure 4-3 and refer to Schematic SC

FIGURE 4-3: MODEL 2775 BLOCK DIAGRAM
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A. CHARGE CONVERTER NOTE: See Schematic SC2775A
The function of the charge converter is to sense the charge applied at the PE input (J2) and
to convert this charge to an analog voltage. The charge converter includes a high gain
amplifier (Q3 and U3). Two different feedback capacitors establish the gain of th
converter selected by a read only memory (ROM) or a programmable read only memor
(PROM),on some earlier units. The gain is 1 or 0.1 mV/pC depending on the feedba
capacitors (C6 or C7) connected into the circuit by the ROM switching logic. Th
converter receives a charge in pico coulombs (pC) and converts the signal t volt
out.
The position of the Full Scale Range (g) selector switch S1 and Sensitivity Multiplier switch
S2 provides encoded addresses for a read only memory (ROM U14 .% ROM, in turn,
provides outputs which determine the switch on/off positions that sgt amplifier gains. Refer
to Table 4-1 for the full scale, sensitivity, multiplier and ROM @utputise nships.
FULL SCALE SENSITIVITY ROM OUTP
MULTIPLIER Front Panel Display Amplifier Gain
D7 D6 D5 2 D1 DO ROM
17 16 15 11 10 9 Pin#
100 1 H H H L L H L
300 1 H Hy o H H L H L
1000 1 L L x H L H H L
3000 1 L H H L L L
10000 1 H H L H L L
30000 1 L H H H L L
10 1 L L L L L H H
30 1 H L L H L H H
100 1 H H H H L H H H
300 1 H H H H H L L H
1000 L L L H L H L H
3000 L H L H H H L H
1 L L L L L L H H
3 10 L H L L H L H H
10 10 H L L L L H H H
30 0 10 H H L L H L L H
10 H H H H L H L H
10 H H H H H L H H
1 100 L L L L L H H H
3 100 L H L L H L L H
10 100 H L L L L H L H
30 100 H H L L H L L H

TABLE 4-1: 2775A MEMORY MAP
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Either one of two low frequency responses can be selected by the position of the 2 Hz -0.5
Hz (previously marked >.1 Hz) switch S4. The charge converter low frequency response
can be down 5% at 0.5 Hz (-3 dB at 0.2 Hz) when switch S4 is placed at 0.5 Hz, or it can be
down 5% at 2 Hz (-3 dB at 0.6 Hz) when the switch is at 2 Hz position. With switch S4
placed at 0.5 Hz, the basic feedback resistor value is either R14 or R15 (depending on th
gain selected by U5A) and is in the circuit to set the low frequency response for 0.5 0
less. When switch S4 is placed at the 2 Hz position, it causes switch U4A to close
permits either R13 or R12 and R19 to be placed across the feedback capacitor for the
selected. This establishes the 2 Hz low frequency response for the charge ¢ rter.

B. PREAMP INPUT CONDITIONER NOTE: See Schematic SC2775A and Figure

Transistor Q17 is a constant current supply for an integral eIectron&ansducer or a
remote charge converter (or a remote preamp). Potentiometer sistor R99 are
biasing resistors which set the proper operating point for thé circ e AC data signal
from the remote device travels along the same wire carr power to the device. R4
adjusts the constant current from .5mA to greater than 20mAjand should not be adjusted

higher than the current rating of preamp device. x

The remote preamp device senses the charge ge ed a piezoelectric transducer and
converts the signal into a voltage. The AC sigpa % a remote preamp device (remote
charge converter, preamp or Isotron tran oupled through capacitor C3 to a buffer
(Pin 10 of Op Amp U2A). The output of is applied to a switchable X1 or X.1
attenuator (R9 and R11) controlled signalf§iSO-D1 which opens or closes switch Q2.
The signal from the attenuator (X1 M) is buffered by U2C and U2D and coupled

p

through switch U4B (actuated by a t REMOTE) to the isolation amplifier.

The positions of the front panel Rull"Scale Range selector switch S1 and Multiplier switch
S2 provide addresses f0 14 which outputs the logic level (0 Vdc or 5 Vdc)
commands which turn Q % roff. With Q2 turned off, the gain of the Op Amp U2C is X1

and that of U2D is alwa or an overall gain of X1.
If Q2 is turned on, Q, divider action causes the gain of Op Amp U2C to be X0.1 and
since U stilh at a gain of X1, the overall gain is X0.1. The gains of this signal

conditi ge correspond to the same gains switched at the charge converter stage.

C. ISOLATIONAMPLIFIER NOTE: See Schematic SC2775A and Figure 4-3

ut from the Preamp Input Conditioner is routed through contacts 14 and 16 of U4B.

@ switch closure on U4B is actuated by the REMOTE position of the PE-REMOTE

ch S5.) From the switch, the signal is applied through a decoupling network consisting

@of C10, R31 and R32, to a diode protection circuit at the input of an isolation amplifier. This
protects the Isolation Amplifier from very high common mode voltages (up to 500 volts) by

reducing the input voltages to levels that will not damage the amplifier. The lIsolation

Amplifier consists of 3 Op Amps. Op Amps U6C and U6D are high impedance buffers and

@ U7 is a differential amplifier. Gain for the Isolation Amplifier is X1 which is set by R34/R40.

The two potentiometers, R37 and R39, are set to obtain the optimum common mode

V rejection for the differential amplifier. Potentiometer R39 allows adjustment of the DC
balance between both inputs to the differential stage. Potentiometer R37 is to adjust for AC

null at 1000 Hz.

IM2775A
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Two grounds are used in the isolation amplifier circuit. There is an input ground associated
with the input circuits to the 2775A and an output ground associated with the output circuits.

These grounds can be tied together or isolated from each other by the positioning of GND-

ISO switch S8 (Schematic SC2775A, Sheet 3 of 3). When the grounds are isolated fro

each other, common mode rejection takes place at differential amplifier U7. Sighal
common (in phases and amplitude) to both grounds will appear simultaneously at the iap
to the differential amplifier. These signals are considered "noise" and are nulled
other signals are amplified by a gain factor of X1 and sent to the Sensitivit mali
stage at Pin 18 of U9. (When the grounds are not isolated from each oth ation
Amplifier functions as an amplifier stage with a gain of X1.)

D. COMMON MODE VOLTAGE DETECTOR

NOTE: See Schematic SC2775A and Figure 4-3. O

Working in conjunction with the Isolation Amplifier is a Common Mode Voltage Detector
which functions to alert the operator via an LED indic that the common-mode-voltage is
too high. The Common Mode Voltage Detector consi f comparators U6A, U6B which
sense amplitudes above a certain level (+6 Vpk). ostlive level at Pin 2 is compared
with the set DC level at Pin 3. When the el goes above the set level, the
comparator UBA turns on Q5, which in t i e LED indicator CR1D for at least one
second. Similarly, comparator U6B sense negative polarity of CMV to light the
LED.

E. SENSITIVITY NORMALIZATION G

NOTE: See Schematic SC2775 igure 4-3.

The output of the Isola %‘1 ler is applied to the Sensitivity Amplifier at Pin 18 of U9.
The Sensitivity Normali ny/stage is made up of thumbwheel switches, S6A, S6B, S6C,
on the front panel 8A, U9A and U10A. The thumbwheel switch positions change
the gain of the SEnS Normalization stage by a ratio expressed as:

, where S is the dialed-in sensitivity
S
For example, if the dialed-in sensitivity is 1.00, this yields a gain of X10:

0 = L =
Gain = =10
‘ 2> 1
If the sensitivity is set for 10.99, this yields a gain of X0.9091:

10
Gain = — =0.9091
V 10.99

IM2775A
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The three-wheel switch S6 in conjunction with gate U8A provides four digits. From this
stage, the output is applied to a gain stage (voltage amplifying/scaling for AC and DC out
processing) and to the servo signal processing stages.

GAIN STAGE NOTE: See Schematic SC2775A and Figure 4-3. @
al

The output of the Sensitivity Normalization stage is applied to the input of the gain
(Voltage Amplifier) at Op Amp U12C. This Op Amp provides a gain of X1
depending on ROM control signal D2. (See Table 4-2.) A D2 low state provj
and a high state switches Q7 on for a X1 gain. A plug-in type filter (if insta
in or out by switch S7. The filter can be a lowpass, highpass or bandpass type. T
(or unfiltered) signal is coupled by C19 to Op Amp U12D which provideﬁjn 1 or X3

depending on control signal D3. With D3 in the low state, the gain is Signal D3 in the
high state turns switch Q8 on to provide a gain of X1. The signa 3 uted by mode
switch S3 through a X3.4 gain amplifier (U17A) and a X1 buffer ( % o the AC and DC
Out circuits. This voltage at the output of the voltage amplifief(GAIN) stage is scaled to
10.2 V pk full scale.

CONTROL SWITCH SWITCH STATE GAIN
D2H Q7 On X1
D2L Q7 Off X10
D3H Q8 On X1
D3L Q8 ff X3
TABLE 4- L AMPLIFIER GAIN

SERVO AMPLIFIER TE: See Schematic SC2775A and Figure 4-3.

ofmalization stage is also applied to the input of the Servo
Servo Amplifier maintains a 10 mV/g (or a 100 mV/g) servo
output regardless @ ront panel sensitivity and full scale settings for the signal
conditioner. Different.gain stages and voltage dividers are switched as required to keep the
output s to mV/g or 100 mV/g. (The placement of jumper W1 selects 10 or 100
mV/g Refer to Table 4-3 for Servo Amplifier gain control information and to Table
4-1 and t hematic.

The output of the Sensij
Amplifier at buffer U1,0B"

CONTROL SWITCH SWITCH STATE GAIN
Q9 On X0.1
QL Q9 Off X1
1H Q6 On X1
D1L Q6 Off X10
A8L Q10 On X0.1
A8H Q10 Off X1
DOH Q11 On X1
DOL Q11 Off X10
W1 (Jumper) Open X1
W1 (Jumper) Closed X10

TABLE 4-3 SERVO AMPLIFIER GAIN CONTROLS

IM2775A
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H. AC AND DC OUTPUT STAGE NOTE: See Schematic SC2775A and Figure 4-3.

The output from buffer U17B provides a 10.2 V pk full scale signal to the output circuits.
This signal voltage is applied to potentiometer A2R4 and resistor A2R5 to adjust for a 1 to
10 V pk full scale AC OUT output from buffer U17, U22.

An AC-to-DC converter consisting of U16C and D takes the 10.2 V pk full scale sign
converts it to average DC. A gain factor in the circuit scales the voltage level to pr
Vdc out full scale. The analog front panel meter is driven from the DC ou 0 In
percent of full scale.

isolator U21B and Q18. A signal of fixed amplitude is route the'@ stages to provide
a simulated full scale output. The Internal Oscillator is ed of U15, U19A, U19B,
U19C, U19D, U16A and U16B. The reference for the oscill is set by the 5 V pk output

of U15. The 1 kHz oscillator signal output from U1 is 5 c. This 5 V pk output is
reduced by voltage divider R68/R65 for a 3 V pk ou om buffer U16B. This output is

I.  INTERNAL OSCILLATOR &
When switch S3B is placed at OUT CAL, the Internal Oscill tor d on via opto-

then routed, through the OUT CAL position of swit , 10 X3.4 Op Amp U17A for a 10.2
V pk output which is applied to the AC and DCgu cuits. (When the switch is at OUT
CAL, all inputs from the front end of the si itioner are disconnected from the output
circuit.)

Power supplies No. 1 and No identical, consequently only the operation of power
supply No. 2 will be discussed§to Serve as a description for both. A center-tapped
is used to step down the voltage for power supply No.
2. The AC voltage fro secondary winding is applied to rectifier CR34. The rectifier

of CR34 are filtered by capacitors C40 and C41 and are

plus and minus voliage
applied to dual pol @ acking +15 V regulator U25. Resistors R95 and R97 establish the
current sensin y to limit the power supply output currents during an overload or
n
isto

J. POWER SUPPLY \
(s

short cir jon. Voltage sensing for output voltage regulation takes place at Pins 6
and 14¢ Q15 and Q16 add current boost to the +outputs. Capacitors C33 and
C34 filter outputs.

ulator U23 furnishes a regulated +5V output for logic circuits. A separate +24V power
p rnishes power to a remote device such as a Remote Charge Converter or to an
Isotkon transducer. The supply receives the rectified voltage from full-wave rectifier CR32.
voltage is applied to voltage regulator U1 which provides a 24V output. Resistor R101
@connected between the ADJ and OUT terminals permits the regulator to function as a
precision current regulator which supplies constant current for a Remote Charge Converter

or IE transducer through transistor Q17.

SPECIFICATIONS

Specifications for the Model 2775A Signal Conditioner are contained in the data sheet located
in the back of this manual.

IM2775A
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SECTION 5
MAINTENANCE/CALIBRATION

1. MAINTENANCE

The Endevco Model 2775A Signal Conditioner is maintenance free. The calibration proc@

is recommended to be performed on a six month periodic basis.

2. CALIBRATION

The 2775A is designed for minimal adjustments for calibration. The uni &our adjustment
potentiometers that are the AC ADJ (A2R4), the constant current adj % 4) and the two
common mode adjustments (R37 & R39). Selected portions of calibeatiofy procedure can be
used for troubleshooting described in paragraph 5.16.

EQUIPMENT REQUIRED x
The following equipment is required for unit check-out @ ibration.

DVM True rms voltmeter ccuracy or better
(Fluke Model 8050A or ivalent)

Oscilloscope General purpos illoscope 50MHz bandwidth (Tektronix Model
2213A or equiyale

Signal Generator ~ Synthesizer/Fanction Generator 0.1Hz to 1MHz  (Hewlett Packard
r equivalent)

urpose frequency counter

Frequency Counter J&Gen
@ e Model 1900A or equivalent)
Capacito K

Shielded Precision Capacitor 1000 pF +1 pF
(Endevco Model 2947B-2 +1% labeled to +1 pF)

Bandfpass Filter 2-20kHz

n parts Desired Component Nearest Standard Value
6 30,000 pf +5% capacitor 30,000 pf +5%
5,000 pf  +5% capacitor 4,700 pf +5%
(suggest 4,700 pF and 270 pF)
120 Q +1% 1W resistor 120 Q +5% 1W
250 Q +1% resistor 249 Q +1%
3.32k Q +1% resistor 3.32k Q +1%
10 MQ +1% resistor 10 MQ +5%
1N963B 12V zener diode
TLO72CP op amp
Shielded component box 2 required
IM2775A
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3.

INITIAL SETUP

ENDEVCO 2775A
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A. Remove the top cover by removing the four screws on the top of the unit. On the front
panel, (Figure 5-1) set the following controls as indicated:

B. On the back panel (Figure 5-2) set the INPUT MODE switch (S5) to B

SENSITIVITY switch (S6) to 10.00

MULTIPLIER switch (S2) to 1
FULL SCALE switch (S1) to 100
FUNCTION switch (S3) to OP
FILTER switch (S7) to OUT
INPUT LO switch (S8) to GND
LO FREQ switch (S4) to 2Hz

trrrrrrrnrnd
0 20 40 60 30 100

full ==ale rang= [g) com
1.0 50 10 30 100 300 1K R 1K R gvid

B S5 COMDITIONER
model 27734

IM2775A
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FIGURE 5-2: REAR PANEL CONTROLS
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E39\ |—E3? - [Filter Connector) E4-|
l +
4 |
\-E o] | a0E i
|.ﬁ. F |._I1 i Ol [w .
= T2 |

™3 O ]
T=.J=L| kil II:_;lI 250w
- r (==

W1 Position -l (Servo Jumnper) 59

131z 112

L e
B + + 0 +— \
10mYsq 100 mi g O

FIGURE 5-3: INTERNAL CONTROL

Insure the LINE INPUT SWITCH (S9), located on the main circuit board, is set to proper line
voltage. (The unit is factory set for 110Vac). Ap and check the regulated power
supplies for the proper voltages (see Figure 54). it contains two independent isolated

+ 15 Volt supplies

+24 Vdc +7%(gnd#1) 5 Vdc 6(gnd#2)
+15 Vdc +6% #1 Vdc +6% #2

NOTE: Power supply #1 must @‘/asured with respect to input ground (ground #1).
Connect ground side of meter AL (J1) shell for power supply #1 measurements.
Power supply #2 must asliked with respect to output ground (ground #2) Connect
ground side of meter to A€ J12) for power supply #2 measurements.

NOTE: If the test gguipg used has floating inputs, the output ground and chassis ground

must be connected % pid 60 Hz pick-up. The connection can be made on the circuit board

at E4 and & Umper from an output connector shell to the chassis. This is important
@ in noise and low level signals.

for prop

IM2775A
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+15V #1
U27 PIN 3

+24V #1

/ R101

= nzﬁ/é PNy
SO O e e g

=
e -[

€33 C34 ]

[T} @CR3s
| | —-MCR34

@ 28 POS 1
pos 3| s9 [[ﬂ]]]]]]] 100V
: 230V

POS 2 115V
imne 9 F1

1/44
__isvae
5V 42 / U30 PIN 3

+5V #2
U29 PIN 3 & TOP OF U23

GURE 5-4: POWER SUPPLY TEST POINTS

) oenm.

A@IN T LO switch to GND, FUNCTION switch to OUT CAL and monitor the AC
PUT (J12) with a frequency counter to verify a frequency between 950 and 1050 Hz.

@Monitor the DC OUTPUT (J14) for 10.0 Vdc + 150 mVdc (see figure 5-5).

B. Monitor the AC OUTPUT with a DVM in the ac rms mode. The output level should be 7.07

Vrms + 70 mV adjustable by the front panel AC ADJ (A2R4). Adjust the AC ADJ ccw to
greater than 7.07 Vrms and then cw to less than 0.707 Vrms, this verifies the operation of

V the AC ADJ potentiometer. Set the AC ADJ for .707 Vrms + 1% for the next step.

IM2775A
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AC AC

ADJ

A2R4 —DDC G\D T T
——————0

Model DVM SCOPE FREQ @
2775A CNTR
1000 Hz l i @

OSC.
FIGURE 5-5: OUTPUT CALIBRATION
5.  COMMON MODE VOLTAGE K
A. With the AC ADJ adjusted for 1Vpk full scale, set the F ON switch to OP and the

capacitor input to the shield of the capacitor. Conneg€ifa 100 Hz 4.242 Vrms sine signal
across ground #1 (the shield of 1000 pf capacitor) anehg #2 (the outer shell of the DC
OUTPUT) using ground #2 as signal com . re the output voltage at the AC
OUTPUT using a DVM in the ac mode and magitGgthe signal with the oscilloscope. The
maximum common mode voltage is 4.24 e Figure 5-6).

INPUT switch to ISO. Connect a shielded 1000 pf ca% e PE input and ground the

B. Change the frequency to 1000 Hz at same thput level and measure the AC OUTPUT for
a maximum common mode voltag 4 mVrms. If the common mode is high, set full
scale switch to 10, and the SEN switch to 1.00, and adjust R37 and R39 for a

minimum peak to peak signal cilliscope, then take the reading at 1000 Hz (see
figure 5-3) and recheckgtheyrea at 100 Hz. The adjustments of R37 and R39 are
[)

interactive and may requijx an one readjustment.

’ nput voltage to 6.0 Vrms and observe the front panel COM
s up. Remove the input signal and place the INPUT LO switch to
M OVLD LED turns off in about one second.

C. Increase the com
OVLD LED indicat
GND and

AC

1SO (o)
./o pc| DVM | [Scope
° [ . [
Input GND Output '
Ground Ground i

Output
Ground

FIGURE 5-6: COMMON MODE

IM2775A
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TEST INPUT

VERIFY AC ADJ adjusted for 1V pk full scale with function switch set to OUT CAL. Set the
FUNCTION switch to TEST and SENSITIVITY switch to 1.00. Connect a shielded 1000 pf +1%
capacitor across the PE INPUT and apply a 70.7 mVrms 1 KHz signal to the TEST INPU Se@
the FULL SCALE switch to 100 and measure the AC OUTPUT using a DVM for approxir:N

a full scale output.

TEST

SIG N[ MODEL |[AC

GEN el 2775A |5yt T
PE
IN

DVM PE

FIGURE 5-7: TEST INT\!

NOTE: This step must be done for calibr%zc cy

Set the FUNCTION switch to OUT CAL a e FULL SCALE switch to 1K. Measure the ac
amplitude at U17 pin 7, and adjust®he DJ for exactly this ac reading times 0.9852 at the
AC OUT. Set the FUNCTIO} itchte, EXT CAL and apply a 0.707 Vrms 1 Khz signal to the
EXT CAL INPUT (J1). Mea and SERVO OUTPUT (J12,J13) for a 7.07 V rms +2 %
reading. Keep present setup @ 3 next test.

& INPUT
- o0 —

EXTERNAL CAL INPUT

AC
sIG
GEN | OC o
© DVM SCOPE LOAD |1000hm
or 3.32K

FIGURE 5-8: EXTERNAL CALIBRATION
MAX | OUT

A. Measure and record the full scale AC OUTPUT, SERVO OUTPUT, and DC OUTPUT
voltages.

B. Connect a 120 ohm 1 watt resistor across the AC OUTPUT and measure the voltage, then
compare the the loaded reading to the unloaded reading. The difference between the two
readings should be less than 1%.

IM2775A
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C. Connect a 3.32K ohm resistor across the SERVO OUTPUT and compare the voltage to the
first reading. The difference between the two readings should be less than 1 %.

D. Connect the 3.32K ohm resistor across the DC OUTPUT and measure the DC voltage to
compare to the first reading. The difference between the two readings should be less than

9. NOISE

Set the FULL SCALE switch to 10 and the FUNCTION switch to OP. Place a n ortihg cap
on the PE INPUT. Measure the following outputs through a 2Hz to 20KHz bandp er. Be
sure to disconnect/disable signal applied to EXT CAL input prior to noise te§t and place a non-

shorting cap at EXT CAL also, (see Figure 5-9). O

NOISE
AC OUTPUT 15 mV rms max
SERVO OUTPUT 2 mV rms max

METER READING Must be less than 1% def%

A. DC OFFSET O

Set the FULL SCALE switch to 3K and th N switch to OP. Place a non-shorting
cap on the PE INPUT. Measure the following @utputs:

DC OF
AC OUTPUT 20 mVdc max

SERVO OUTPUT 17 X
DC OUTPUT m max
2-20K Hz
|—
|
|

Bandpass Filter
AC
NON //i DC
SHORT —ﬂSERVO T
CAP MODEL f—— "~ =
2775A
DVM SCOPE
e l

<;E:>(L GAIN ACCURACY

V NOTE: For gain accuracy, the AC ADJ must be calibrated as follows:
1) Setthe FUNCTION switch to OUT CAL.
2) Adjust AC OUT for exactly the measured ac amplitude at U17
times .9852. Set FUNCTION switch to OP.

FIGURE 5-9: NOISE

IM2775A
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Remove the cap from the PE INPUT and connect a 1 KHz sine signal through the shielded
1000 pF +1pF capacitor to the PE INPUT (see figure 5-10). The EXT CAL input can be used if
a precision capacitor, (figure 5-8), is not available, but the accuracy becomes +2% (6.93-7.21

Vrms).

The accuracy is +2% because of the +0.5% accuracy of the calibration capacitor.

Set

the input levels corresponding to the FULL SCALE switch and MULTIPLIER switch settings
according to the following:

INPUT MULTIPLIER
mV rms  switch
2121.0 0.1
2121.0 1
2121.0 10
2121.0 100
707.0 0.1
707.0 1
707.0 10
707.0 100
INPUT MULTIPLIER
mV rms  switch
212.1 0.1
212.1 1
212.1 10
212.1 100
70.7 0.1
70.7

70.7

70.7

21.21 0.1
21.21

21.21

7.07 1
7.07 1

7. 10

O

FULL SCALE
switch

30K

3K

300

30

10K
1K
100
10

FULL SCALE
switch

3K

300

\6 96-7.18 Vrms
NG
1 00
10
100
300

3

100
10

AC OUTPUT
limits
6.96-7.18 Vrms
6.96-7.18 Vrms
6.96-7.18 Vrms
6.96-7.18 Vrms

6.96-7.18 Vrm
6.96-7.18 Vrm
6.96-7.18 Vrms
6.96-7.1

o)

SERVO OUTPUT

limits

6.96-7.18 Vrms 6.96-7.18 Vrms
6.96-7.18 Vrms 696.-718. mVrms
6.96-7.18 Vrms 69.6-71.8 mVrms
6.96-7.18 Vrms 6.96-7.18 mVrms

6.96-7.18 Vrms
6.96-7.18 Vrms
6.96-7.18 Vrms

6.96-7.18 Vrms
6.96-7.18 Vrms
6.96-7.18 Vrms

O

GEN

o oo

1000 pF

MODEL
2775A

AC
ouT

J) INPUTS

DVM

SCOPE

FIGURE 5-10: GAIN ACCURACY
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11.  SENSITIVITY SWITCH TEST

Use the previous setup and set FULL SCALE switch to 100, set the MULTIPLIER switch to 1
and input a 1 KHz signal with the value corresponding to the SENSITIVITY switch setting.

INPUT SENSITIVITY AC OUTPUT \@

mV rms switch limits

141.42 2.00 6.96-7.18 Vrms
282.84 4.00 6.96-7.18 Vrms
424.26 6.00 6.96-7.18 Vrms
565.68 8.00 6.96-7.18 Vrms
707.10 10.00 6.96-7.18 Vrms

77711 10.99 6.96-7.18 Vrms é

12.  FREQUENCY RESPONSE

frequency measurement device (such as a Solartron 1 Frequency Response Analyzer).

A. The low frequency response must be measured using an oSeilloscope or a special low
Set the SENSITIVITY switch to 1.00 and the FUNC

h to OUT CAL and adjust the
AC OUTPUT for 1.000 Vrms. Set the FUNCTON(s to OP and adjust the signal input
level to the 1000 +1 pF shielded capacitor to r @' Vrms at the AC OUTPUT. Adjust
the frequency and make the following rea ; et up in Figure 5-11.

LO FREQ INPUT \ PER CENT
switch freque, deviation

1 kHi ’

0

0.5 Hz REF.
0.5 Hz . . -5%
0.5 Hz H -3dB MAXIMUM
2 Hz -5%
2 Hz -3dB MAXIMUM
B. The high frequ ff is determined by the full scale range selected in combination
with the g Setthe AC OUTPUT to 1.00 Vrms at 1 KHz for the reference frequency

point. Ig @ theyfrequency until the AC OUTPUT drops to the -5% point and record the

eadjust the AC OUTPUT reference to 1.00 Vrms at 1 KHz for each full scale

range. TheSfkequency recorded should be greater than the frequency listed for each full
ange. (See Figure 5-11 for Setup).

SCALE ACOUTPUT AC OUTPUT

reference -5% point
1 KHz 25 kHz
1 KHz 30 kHz
1 KHz 40 kHz
1 KHz 30 kHz
1 KHz 50 kHz
1 KHz 50 kHz
IM2775A
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INPUT

O =

SIG
GEN T
F
2775A L
PE SENSOR LOAD SIMULATION
FIGURE 5-11: FREQUENCY RESPONSE

REMOTE GAIN ACCURACY
Set the FUNCTION switch to OUT CAL and the FULL SCA itch to 3K. Measure the ac

ing times .9852 at the AC

amplitude at U17 pin 7 and adjust the AC ADJ for exactly acre
OUT. Set the FUNCTION switch to OP and set the ba nel MODE switch to RMT and

connect a 1 KHz sine signal through the current blg
INPUT (J4). Set the MUTIPLIER switch to 1 and f
table.

INPUT FULL SCALE

mV rms switch

2121.0 3k . 8 Vrms
707.0 1K 6.96-7.18 Vrms
212.1 300 .96-7.18 Vrms
70.7 100 6.96-7.18 Vrms
21.21 30 6.96-7.18 Vrms

6.96-7.18 Vrms

INPUT

circuit (fig 5-12) to the REMOTE
2 FUIL SCALE swﬂch per the following

RMT
INPUT AC ?
ouT

MODEL
2775A

DVM

SCOPE

FREQ
CNTR

FIGURE 5-12: REMOTE GAIN

IM2775A
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REMOTE FREQUENCY RESPONSE

A. The low frequency response must be measured using an oscilloscope or a special low

frequency measurement device (such as a Solartron 1250 Frequency Response Analyzer).
Use the previous setup. Set the FULL SCALE switch to 100. Set sensitivity to 1.00. Set
multiplier to 1.0. Set the FUNCTION switch to OP and adjust the input level to read 4,00
Vrms at the AC OUTPUT. Adjust the frequency and make the following readings; (Satme
set-up as Figure 5-12).

INPUT PERCENT

frequency deviation

1 KHz REF.

0.5 Hz >-5%

0.2 Hz >-3dB K
The high frequency roll off is determined by the full scal n ed in combination
with the multiplier. Set the AC OUTPUT to 1.00 V rms at 1 or the reference frequency

point. By adjusting the input source increase the frequency until the AC OUTPUT drops to
the -5% point and record the frequency, next increasedfie frequency until the AC OUTPUT
drops to the - 30% (-3dB) point and record the fregue eadjust the input source until

the AC OUTPUT reference is 1.00 Vrms at 1 &Hz dch full scale range. The frequency
recorded should be greater than the frequency eigeach full scale range (Figure 5-12).

FULL SCALE AC OUTPUT AC AC OUTPUT
switch reference -5% po -30% point

300 1 KHz 35 KHz 100 KHz
1K 1 KHz 70 KHz 190 KHz
3K 1 KH 70 KHz 190 KHz

10 1 KHz Hz 70 KHz
30 1 KHz Hz 70 KHz
100 1 KHz 0 30 KHz 90 KHz

t signal from the REMOTE INPUT and connect a 250 ohm resistor and a 5000
allel across the REMOTE INPUT. Set the FULL SCALE switch to 10. Be

AC OUTPUT 50 mV rms max
SERVO OUTPUT 2 mV rms max

METER READING Must be less than 2% deflection

IM2775A
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2-20K Hz
Bandpass Filter
AC
~ | RMT
INPUT | OC o T
5000 L [ SERVO g @
F T 250
P MODEL DVM sco
2775A
— ‘

FIGURE 5-13: REMOTE NOISE é

CONSTANT CURRENT ADJUST

Connect a DVM in the DC current mode to the REM@
current adjust R4 through the hole in the shield og, the
range of 0.5 mA to 20 mA. The current is fact
operation, but should be set for operational
input lines are used. If the 2771A remote cha
to 10 mA.

NPUT (J4). Adjust the constant
ircuit board (see figure 5-4) for a
4 mA for Isotron accelerometer
(see 3.4.13) if other devices or long
converter is used the current should be set

(7]

NOTE: R4 can be adjusted to !reat: an 20 mA which could damage Isotron

accelerometers. Do not leave c%’ d higher than 20 mA.
RMT R4

O INPUT __
K | CURRENT

ADJUST
DVM

| MODEL
2775A

FIGURE 5-14: CONSTANT CURRENT ADJUST

Qa ROUBLESHOOTING GUIDE
@ Symptoms Checks

A%

No indicator LEDs on any range 1. Check power cord and line power.
Check fuse F1 on main circuit
board.

3. Check power supply voltages
see section 5.2.3

IM2775A
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LEDs out on some ranges 1.
2
LEDs on, but no output 1.
No OUT CAL signal at AC OUTPUT 1.
2
OUT CAL signal good, but no 1.
signal output.
2.
Ext Cal test good, but no
signal output.
3.
PE operation good, but no 1.
REMOTE signal output
\‘r 2-
No output W|th 1.
input.
K 2,
operation good, but 1.

oper ion bad

frequency noise on the 1.
utput signal.
@ 2-

IM2775A
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Check U20 and replace if faulty.
Check U14 logic IC.
See table 4-1.

Set FUNCTION switch to OUT C
check AC OUTPUT. See para
Check U17 & U22 out ut

Check U16 oscillat
see paragraph 4.2.

Set FILTER s to OUT and

check for si he filter jumper is
installed t switch has no effect.
Pegform test paragraph

5.

heck input cable to the PE INPUT
ontinuity and proper hookup
heck accelerometer for correct
apacitance & resistance readings
Perform the TEST function see
paragraph 3.4.5.

Insure the remote input device
is a constant current type i.e.
Isotron accelerometer or remote
Check the REMOTE INPUT see
paragraph 5.12 & 5.15

Check isolation stage of the unit,
refer to paragraph 4.2.3
Check the gain stage of the unit,
refer to paragraph 4.2.6

Check charge converter section,
refer to paragraph 4.2.1

Check for ground loops in the
system see paragraph 2.4.3
Insure the EXT CAL INPUT has a
shorting cap or is connected to a
low impedance source such as a
function generator.

Check that the output ground is
connected to third wire ground
through external equipment or
install a jumper at E4 & E5 on
the circuit board paragraph 2.2.3.
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—

Output readings appear too Check AC ADJ paragraph 5.3.2.
high or low. 2. Check gain accuracy paragraph 5.9.
3. Perform the SENSITIVITY switch
test paragraph 5.10.
4. Verify accelerometer calibratign

AC OUTPUT readings good but the 1. Check the DC OUTPUT by
meter reading is off. test paragraph 5.3.1.
2. Check meter and cghnectio

18. REPAIR \
Access to component parts and sub-assemblies is gained by re v nit's top cover.
shed.\Ge

Further disassembly and re-assembly for repair is easily acco gtion 7 provides part
location diagrams and parts lists for electrical components. ndard good workmanship

practices should be employed for removal and replacemert()f( nents.

19. FACTORY SERVICE O

If serious trouble occurs, and the instrum t be adjusted or repaired to meet
specifications, return the amplifier to the facto It should always be accompanied by a
detailed statement describing the fault no

Endevco warrants each new instrume@ free from defects in material and workmanship for
one year from the date of sale to theler purchaser. This warranty does not extend to units
that have been mistreated, uU€ violation of Endevco recommendations, or to units that have
been altered or repaired outs evco's factory. Defects covered by this warranty will be
corrected at no charge whe init is delivered to the factory with all transportation charges
prepaid. If, upon examifiatiQn, s found that a defect is not within the scope of this warranty, a
statement of repair % and a request for authorization to proceed with repair will be
submitted to t &as .

See the ¢ te warranty enclosed with this manual. Address all shipments and
correspondenc

evco
Technical Services Dept.
0700 Rancho Viejo Rd.
San Juan Capistrano, CA
92675

\/Q
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SECTION 6
OPTIONS AND ACCESSORIES

The following accessory items are included with the Model 2775A:

1. ACCESSORIES INCLUDED \@

QTY ITEM

1 17180 Power Cord Assembly or 17180V Power Co ssembly
for 230-volt line power.

1 BNC to MICRODOT (10-32 threa dug, Endevco P/N
EJ21. This adapter plug per t e”of a cable with a
Microdot 10-32 thread connector.

2. ACCESSORIES AVAILABLE \
The following accessories for use with the M are available from Endevco:

Model 2771A-X
Remote Charge
Converter

Model 4948
Rack Adapter
(6-channel)

&

Panels

Adjustable
Filter Card
P/N 35771

@ Filter/Integrator
V P/N 35818-XXX

Converts highjimpeda pC charge input to a low
impedance m tput. Three gain ranges are available;
X=0.1,10 .

e to six Model 2775A Signal
. Each signal conditioner plugs

ividual signal conditioners are held in place on the adapter by

knurled captive screw mounted on the front panel. Blank
panels, P/N 16678, may be used to cover vacant slots. A power
switch on the front panel applies power to all signal conditioners in
the adapter. The Model 4948 is designed to fit a 19-inch rack
cabinet.

Blank panels for covering empty channel slots in the
Model 4948 Rack Adapter.

Plug-in type filter for processing of data signals.
Adjustable to act as a high-pass, low-pass, or
bandpass filter. Has selectable cut-off frequencies.

A modular plug-in filter/integrator provides acceleration to velocity
or acceleration to displacement conversion. Two high pass filter
corners available

IM2775A
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3. ADJUSTABLE FILTER

An adjustable filter card, P/N 35771, is available for use in the Model 2775A. This plug-in filter

card is adjustable by moving a DIP programming jumper to form two high-pass, seven low-

pass, or a bandpass filter from any combination of high-pass and low-pass filters on the rd@
The card also includes two unpopulated resistor positions for customer installation (or fe&
ordered installation) of filters with customized frequencies. The filters are active type I
Butterworth and are non-inverting in phase. The selectable cut-off frequepeies

adjustable filter are:

HP Cut-Off LP Cut-Of
Frequencies -5% Frequenci€s -5%
Custom (@

2 Hz 1
10 Hz 200 Hz

500 Hz \
O 1000 Hz
2000 Hz

5000 Hz

\ 10 000 Hz

aRdpass¥filter can be programmed. To program a low-pass (LP)
e Programmable Filter Card:

A. FILTER PROGRAMMING

A low-pass, high-pass,
filter or a high-pass (HP

1. Place aDIPj ]U proper position to select the mode, i.e., LP (low-pass) or HP

(high- pas ure 6-1).
Instal jumper to select the desired high-pass or low-pass cut-off (corner)
fre Figure 6-1).

To progra bandpass (BP) filter:

e a DIP jumper at the BP position to select the bandpass mode.
Install two jumpers to select a cut-off frequency from the low-pass (LP) filter section and

2 c@t-off frequency from the high-pass (HP) filter section. (See Figure 6-1).

\/Q
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CUSTOM HIGHPASS FILTER

HIGH PASS FILTER CUT-OFF REFERENCE
SELEGTION SOCKET VE:IE:LI—EE(?TTC\)(ZESOCKET RESISTOR POSITIONS
\LP
BP
HP
cusT ousT é E
10
10 Hz Hz
2
2Hz Hz
sp SP o E
[anl
cusT "_;
100 Hz '2_;
200 Hz Z'; \“
500 Hz L‘;K \
k|
LOWPASS FILTER CUT-OFF \ L CUSTOM LOWPASS FILTER
SELECTION SOCKETS RESISTORS
FIGURE 6-1: PROGRAMMING JUMPER SELECTION F|-2: CUT-OFF RESISTOR POSITIONS
B. SELECTING CUSTOM HIGH-PASS CUT- UENCIES.

\/Q

esta

1. Select a desired cu
value of resistors R

blish a desired -5% cut-off
Butterworth filter:
@

Cut-off frequencies for a 2 Hz to w high-pass filter range can be selected. To

equency for a customized high-pass, 2-pole

y and, using Figure 6-3, first determine the resistance

Double the val find the resistance value of RB, that is, RB = 2RA.

Use % resistance values of RA and RB to make resistor selections that
m closely as possible) the resistance of commonly available 1%, 1/10 W

stan resistors.

4.

Install the resistors. (See Figure 6-2 for resistor locations).

C4 SELECTING CUSTOM LOW-PASS CUT-OFF FREQUENCIES.

ut-off frequencies for a 100 Hz to 20 kHz low-pass filter range can be selected. To
establish a desired -5% cut-off (corner) frequency for a customized low-pass, 2-pole

Butt

1.

erworth filter:

Select a desired cut-off frequency and, using Figure 6-4, first determine the resistance
value of resistors RC and RD. Both are the same in value (RC = RD).

Use the value to select resistors that match (as closely as possible) the resistance of
commonly available +1%, 1/10 W standard resistors.

Install the resistors. (See Figure 6-2 for resistor locations).

IM2775A
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1000
MNOTES :
1. SELECT 5% CORMER AMD USE CHART TO FIMD RESIST AMNCE.
2. EB=ZRA FOR 2 HZ to 200 HZ.
10k
&
L
[
=
=
'_
m [ [ 1]
0
L =
E -
100K :
HF Filter |
2 Pole - 5% Corners ]
1M
1 10 100 200 1K 10K

FREQUENCY (Hz)

LKS-QGH-PASS RESISTOR SELECTION CHART

ree DIP programming jumpers are provided for user installation as needed. Two
ers are always used, and the third is used only when a bandpass filter is selected.

only a high-pass or a low-pass filter is selected, the third programming jumper

@ may be stored in the SP (spare) position.

IM2775A
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“:":l 1 1 1 1 I 11l 1 1 1 1 [ 11l 1
1000 —F :
LF Filter
—_ 2 Pole - 5% Corners
g <
: L
[ ]
=
=L
= ]
o
[5n]
(FH}
[0
10K
(100K
CORMER AMD USE CHART TO FIND RESIST ANCE.
FOR 100 Hz TO 20 KHE.
EQUENCIES IN PARENTHESIS FOR 100 HZ OR LESS.
1|:":|I{ 1 1 1 1 L1 1 Ii |
(1Mo 100 1000 10K 20K 100K

4. REMOT

(100

) FREGQUEMCY (Hz)

) [
g 6-4: LOW-PASS RESISTOR SELECTION CHART
G

CONVERTER

The Model 2771A-X remote charge converter (RCC) is an electronic device that converts the
signalfrom a high impedance PE device to a low impedance voltage source. The RCC can be

environmengs with far less noise pick-up than would be possible with high impedance sources.

pw to transducer at a remote location to drive long lines through hostile electrical

% 0 RCCs use a two wire system that allows both power and signal to transmitted on the
line.

The Model 2775A provides the constant current power source at the REMOTE input to the unit

operation. There are frequency and voltage limitations when driving extremely long lines see

@ adjustable from 0.5mA to 20mA. The 2771A requires a minimum of 4mA to 20mA for proper

V section 3.4.13 for remote input interface factors.

IM2775A
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There are three gain ranges for the Model 2771A-X RCC and they are as follows:

2771A-01 attenuation of 0.1 mV/pC +1% -2%
2771A-1 unity gain of 1 mV/pC +1% -2%
2771A-10 gain of 10 mV/pC +1% -5% marked with gain

NOTE: The 2771A is an inverting device. The output is 180 degrees out of phase %\E

input.
A. KEY FEATURES

Up to 30,000 pF source capacitance

Operates down to 100 K ohm source resistance

10 V pk-pk output minimum

Wide frequency response 1Hz to 50KHz (-01 & -1) -3dB @ H
(-10) frequency response of 5Hz to 50KHz -3db @ 1Hz

Wide temperature range -40°C to +100°C

10-32 input connector and BNC output connector

Rugged construction, cold rolled steel case hot sold

| (

.75
(19.15)

FIGURE 6-5: 277A DIMENSIONS
B. 2771A TESTING 2775A

The 277 &: the 2775A Signal Conditioner comprises a system. The system gain
accura a combination of the two devices. The 2771A-01/-1 converters are rated at
+1% -2%'and the 2775A is rated at +1.5% accuracy. The system gain accuracy would be
+2.5% and 98.5% un-calibrated. The accuracy and tolerances of the test setup and
eguiptent must also be considered. The following procedure for checking the Model
ay be used for incoming inspection and for periodic calibration. The 2771A must
be tested with a Model 2775A or other properly rated constant current source.

TEST EQUIPMENT

Refer to the equipment list on page one of section 5. Hook up the equipment in accordance

@ with figure 6-6.

IM2775A
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MODEL
/ 2947B-2

SIG ! RMT
GEN | |T RCC j = INPUT
—
1000 pF

ouT

MODEL MODEL owm| |score| [FREQ

2771A 2775A CTR
. | | |

FIGURE 6-6: 2771A/2775A TEST SETUP

INITIAL CONDITONS

2775A SETUP

Sensitivity switch to
Sensitivity multiplier

Full scale g
Function

Filter

Input isolation
LO freq

Set AC output to

1Vpk

1) Set FUNCTION switch to O A

2) Adjust AC OUT for exac

FUNCTION switch tg OR

FULL SCALE RANGE Tj

Apply a 1KHz 707
the RCC. The&

3.5% of u

A-1

-1.
- x.1 (-01),x1(-1);
- 1Kg
-OP

UD\

NOTE: For best gain accuracy, the A&must be calibrated as follows:

00 (enter

\

0 )
0(-10)

2
>

-tenth the measured ac amplitude at U17 pin 7. Set the

1Vpk) Sine signal through the 1000pF capacitor to the input of
output should be 707mV rms undistorted sine within +2.5% & -

Switch thefull scale range to 100g and decrease the input signal to 70.7mV rms. The AC
outpuyt shoul@be 707mV rms +2.5% -3.5%.

|

OISE TEST

e full scale range to 10g and decrease the input signal to 7.07mV rms. The AC
ould be 707mV rms +2.5% -3.5%.

Reduce the input to zero by turning off the oscillator or by grounding the input to the
capacitor. Measure the noise at the 2775A AC output with the true rms voltmeter. The
noise should be less than 15mV rms broadband noise with 1000pF source capacitance.

FREQUENCY RESPONSE

Set the full scale switch to 1000g and adjust the input for 707mV at the 2775A AC output.
Change the oscillator frequency from 2Hz to 50kHz referenced to 1kHz with a tolerance of
+5%. The 2771A-10 is 5Hz to 50kHz +5%.

IM2775A
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H. 2771A UNIT GAIN ACCURACY TEST
Apply a 1kHz 707mV rms sine signal through the capacitor to the RCC input. Measure the
RCC output from a BNC tee connector with a DVM. The output voltage should be 707mV
rms +1% -2%. This value is the actual gain tolerance of the 2771A unit. (see Figure 6-7).

I. BIAS VOLTAGE CHECK
Change the DVM to read DC volts and measure the DC bias voltage of t 71A e

bias voltage should be between +9V and +11V DC at room temperature a n +8V
and +12V DC over -40°C to +100°C.

_MODEL K
/ 2947B-2 INPUT, O
[

||
1 RCC
~-- | | MODEL

2771A

SIG
GEN

FREQ

SCOPE CNTR

.

FIGURE 6-7: 2771A GA
FILTER/INTEGRATOR MODUL &

A modular plug-in filter/integrator, pa Qr 35818-XXX, is available for use in the 2775A. The
‘Td%

35818-XXX has two fixed, 4 ple Chebychev high pass filter options available:
35818-100 has a 10Hz corn
35818-050 has a 5Hz co

acceleration ement (double integration). The mode of operation is selected by a DIP
jumper locé 5818-XXX module. The filter precedes the integrator circuitry and is
enabled for bl modes of operation.

The 35818-XXX h odes of operation: acceleration to velocity (single integration) or
p
th

When thei35818-XXX is installed and enabled in the acceleration to velocity mode, the full scale
un'G 775A are changed from acceleration (g pk) to velocity (ips pk).

e 35818-XXX is installed and enabled in the acceleration to displacement mode, the full
units of the 2775A are changed from acceleration (g pk) to displacement (mil pk-pk).

SELECTION OF MODE OF OPERATION

. Remove the four screws located on top of the 2775A

. Remove the cover of the 2775A

. Locate the 35818-XXX plug in module (center of the 2775A main board)
. Locate DIP jumper W1 (center of 35818-XXX module)

. Move the jumper to the desired mode of operation, A/V or A/D

. Replace the cover of the 2775A

. Replace the four screws located on top of the 2775A
IM2775A
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SECTION 7
DRAWINGS AND PARTS LISTS

1. GENERAL

drawings and electrical parts lists are in this section. Other applicable drawings and r
documents are also included.

This section includes drawings of the amplifier and the rack adapter (accessory item). Sch x@
%r&

2. PARTSLISTS

The followings parts lists (which are keyed to the assembly dr ing@\mntained in this

section:
Parts List
Signal Conditioner Circuit Board Assembly PL26469
Rear Panel Circuit Board Assembly O PL26476
Front Panel Circuit Board Assem PL26563

Signal Conditioner Final Ass% PL92775A

3. DRAWINGS
The following schematics and Iy awings are in this section:

Description t|o

Signal x 92775A
f@ Conditioner Circuit Board Assembly 26469

FronpPanel Circuit Board Assembly 26563

Rear Panel Circuit Board Assembly 26476
0 Signal Conditioner Schematic Diagram SC2775A

Rack 4948-C

@ Rack Adapter Schematic 4948-501C

IM 2775A
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Calibration Check Sheet

Date: 2775A Serial No.
Power Supply
+24 Vdc +7% +5 Vdc +6%
No.1 +15Vdc +6% -15 Vdc +6%
No.2 +15Vdc +6% -15 Vdc +6%
Out Cal

Frequency 950-1050 Hz

DC OUTPUT 10.00 Vdc +150 mVdc é

AC ADJ (A2R4) ccw greater than 7.07 Vrms
AC ADJ (A2R4) cw lessthan .707 Vrms

Common Mode

100 Hz 4.24 mVrms(max) 1 KHz 4.2 ax)
If reading is high adjust R37 & R39 at inimum
levels and recheck at 100 Hz.

the COM OVLD LED turns on with
COM OVLD LED should turn off i

Vrms¥(Y/N)
second(Y/N)

Test Input

Check for a full scale proximately .707 Vrms.

Ext Cal Input

T .93-7.21 Vrms
UTPUT 6.93-7.21 Vrms

Max Current Qut
UTPUT no load Vrms with load Vrms 1% max.
< %E O OUTPUT no load Vrms with load Vrms 1% max.
% C OUTPUT no load Vrms with load Vrms 1% max.

e/DC Offset
AC OUTPUT 15 mVrms max DC offset 20 mVdc max.
SERVO OUTPUT 2 mVrms max DC offset 177 mVdc max.
DC OUTPUT - DC offset 30 mVdc max.

METER READING less than 2%

NOTE: The PE INPUT and EXT CAL INPUT must be capped with a non-shorting cap.

Page 1
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Model 2775A Calibration

PE Gain Accuracy

Accuracy will be +1.5% using shielded 1000 +1pF capacitor
Accuracy will be +2.0% using the EXT CAL INPUT for calibration.

limits  +1.5% = 6.96-7.18 Vrms ®\Z

limits +2.0% =6.93-7.21 Vrms

INPUT FULL SCALE AC OUTPUT  INPUT FULL SCALE  AC OUTPUT

mVrms switch reading mVrms switch reading re
2121.0 30K 707.0 10K
2121.0 3K 707.0 1K
2121.0 300 707.0 100
2121.0 30 707.0 10
212.1 3K 70.7 1K
212.1 300 70.7 100
212.1 30 70.7 1
212.1 3 70.7 1
21.21 300 7.07 0
21.21 30 7.0 1
21.21 3 7. 1

Sensitivity Switch Test

SENSITIVITY UTPUT
switch adin
2.00 O
4.00
6.00
8.00
10.00
10899
PE Frequ@es nse
1 KHz -5% -30%
Freq .5 Hz deviation ref Hz Hz
z deviation ref Hz Hz
High Freq FULL SCALE 10 ref KHz KHz
FULL SCALE 30 ref KHz KHz
FULL SCALE 100 ref KHz KHz
FULL SCALE 300 ref KHz KHz
FULL SCALE 1K ref KHz KHz
FULL SCALE 3K ref KHz KHz
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Model 2775A Calibration

Remote Gain Accuracy

FULL SCALE AC OUTPUT
switch reading

3K Vrms
1K Vrms
300 Vrms
100 Vrms
30 Vrms
10 Vrms

Remote Frequency Response

1 KHz -5% -30%

Low Freq 0.5 Hz deviation ref
High Freq FULL SCALE 10  ref
FULL SCALE 30 ref

FULL SCALE 100 ref

FULL SCALE 300 ref

FULL SCALE 1K  ref

FULL SCALE 3K ref

Remote Noise

AC OUTPUT 5mVrms max
SERVO OUTPUT 2 mVrms max
METER READING less than 2°

Note: REMOTE INP be loaded with 250 ohm resistor and a 5000 pf capacitor in parallel.

Constant Current A

rrent 1€ss than 0.5mA mA
rent greater than 20mA mA
nt set to: mA
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