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ENDEVCO MODEL 428

INSTRUCTION MANUAL
GENERAL DESCRIPTION
SYSTEM OVERVIEW \@
The ENDEVCO® Model 428 Isotron/Charge Amplifier is a high performance general purpose dual ¢ sign itioner
card. It has an isolated single-ended input designed for use with piezoelectric accelerometers, 1ISOT rometers,

remote charge converters, and velocity coils. The card provides one AC output per channel proportional to the'charge or AC
voltage at the input.

The Model 428 can amplify the input signal up to 10,000 times. The amplifier provides an A@ . feature to automatically
set the best Full Scale Input Range based on the highest instantaneous peak signal @fiServe w y a specified duration.

The amplifier can generate a 200 Hz test signal available at each output that can beWSed to check the interconnection integrity
with a data acquisition system. The 200 Hz signal can also be sent wt present a unique 10-bit ID for self-

identification purposes.

The Endevco Model 428 Signal Conditioner card is designed tojbe h the Endevco Model 4990A 19" Rack. The
Sl

Endevco Model 428 can be remotely programmed by using t 00"€ontroller software model SW2000.
MANUAL ORGANIZATION \
This manual is organized into five sections, pl ists and engineering drawings. The manual has been structured to

provide whatever information may be negdedyby an@perator to set up and successfully operate the Model 428.
Section 1 provides general information del 428 including operating parameters and specifications. Section 2 identifies

the controls, indicators, and connggte ted with the amplifier. Section 3 describes checkout and installation procedures.
Section 4 presents a block diagra @ sis of the Model 428. Section 5 describes test/calibration procedures.

SPECIFICATIONS: 428

Electrical agteristics: Inputs

>

Piezoelectric (PE)
High impedance, single-ended with one side connected to signal ground.

Maximum Charge Input < 110,000 pC,0<gain<1
< 11,000 pC, 1 < gain < 10000

Source Resistance > 10 Mohms

Source Capacitance < 30,000 Pf
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Isotron
Piezoelectric with internal electronics, single-ended with one side connected to signal ground,
supplying constant current in a two-wire system. Constant Current excitation can be disabled for

this input to be used as a single-ended voltage input.

Constant Excitation Current  Off, 4 mA or 10 mA \@

Accuracy +10%
Compliance Voltage 22 VDC Minimum

Maximum Input Voltage <22V (AC + DC Components

)
Input Impedance 100 MOhms // 33000 pF é

1.3.2 Electrical Characteristics: Outputs

AC Voltage Output x
Single ended with one side connected to ground. Si@\ nal to input.

Minimum Linear Output 10 Vpk

Minimum Current Output 10 mA (10V int kOhm load)
DC Offset 15 mV maxi orgain < 1000

f
25mV f rg@OO with PE input
50 mV foRgal 000 with IEPE input
Protection
Short jr % ted

1.3.3 Transfer Characteristi K
Gain
R : Programmable from 0 to 10000

Resolution 0.0025,0<gain< 10
0.025, 10 < gain < 100
0.25, 100 < gain < 1000
2.5, 1000 < gain < 10000
Accuracy at 1 kHz +0.5% or 3ppm * gain whichever is greater, 0.1 < gain < 10000

+0.05%/gain, gain < 0.1

V@ Linearity +0.1% of full scale, best fit straight line at 1 kHz
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Broadband Frequency Response referenced to 1 kHz

Mag Frequency Response: -5%, < 0.97 Hz to > 40 kHz (typical) for gain >1
-3 dB, < 0.37 Hz to > 120 kHz (typical) for gain >1

-3dB Low Freq. Corner 0.37 Hz £0.06 Hz \@

Accuracy at -3dB Low Freq. Corner  Amplitude: 0.707 £15% (0.6 - 0.813)
Corner Freq.: 0.37 Hz £0.06 Hz
Accuracy at -5% Low Freg. Corner  Amplitude: 0.95 +1.5% (0.935 - 0.964)

Corner Freq.: 0.97 Hz 10.1(
1.3.4  Lowpass Filter Characteristics
Filter can be enabled or disabled. Corner frequency may be d by replacing internal module 31875.
The card may be configured with different corner frequencies by module 31875.

Type  4-pole Butterworth
Corner Frequency (-3dB) 10 kHz + 12% stal O
ptional by using module 31875
Magnitude % Error at Corner Freq& +22% max
Roll-off (slope) -24 dB per gCtave

Magnitude Frequen R%
Noise sp iIid for the following conditions:
Card in Non-monitoring state
(b

ternal standard 10 kHz, 4-pole lowpass filter enabled

1.35 Residual Noise

Piezoglectric
0.01 pC-RMS plus 0.001 pC-RMS per 1000 pF of source capacitance referred to input (RTI), plus

0.5 mV-RMS referred to output (RTO).
0 sotron

10 uV-RMS referred to input (RTI), plus 0.5 mV-RMS referred to output (RTO). Input shunted with
249 Ohms (4 mA excitation) or 100 Ohms load (10 mA excitation).

Crosstalk Between Channels
@ 80 dB RTI minimum

Crosstalk specification valid for the following conditions:
(a) Inject signal into one channel set at Gain=1

(b) Other channel set as follows: input shunted with 1000 Ohms
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1.3.6  Power Equipment
Voltage Requirement
+15VDC
+24VDC \
Power Dissipation: 10 Watts typical %

+15 VDC: 160 mA (2.4 Watts)
-15VDC: 160 mA (2.4 Watts)
+24 VDC: 170 mA (4.1 Watts)

+5 VDC: 100 mA (0.5 Watts) :K

Isolation
Input to Output Signal Grounds Isolated
Channel to Channel Output Signal Grounds No isolation between channels
Input Signal Ground to Case Ground Isolate
Output Signal Ground to Case Ground No'd
1.3.7 Physical Characteristics

Dimensions and Weight
Card Dimensions; 5.68" (144.45mm, 4U) x 11.02" (280mm)
Front Panel; 6.81" (173.15mm) x 1.00" (5HP)

Spacing for Mounti g@ 6.57" (166.95mm)
Weight: é 16 oz. Typical
Connectors
Sef @ &2)
NC
(1&2)

XUtput 18&2
BNC

Connector to Backplane
DIN 41612 type C, 96 contacts, male, right angle Mates to 4990 Rack backplane

1.3.8 l%gl Characteristics

Temperature

@ Operating Temperature: 32°Fto122° F (0° Cto 50° C)
V Storage Temperature: -40° F to 185° F (-40° C to 85° C)
Humidity 0 % to 90 % non condensing

IM428



EQUIPMENT SUPPLIED

Description
Instruction Manual
10 kHz 4-Pole Lowpass Filter Header Module
10-32 Microdot to BNC adapter
Resistor Header for 4-pole Lowpass Filter
Oasis 2000
Rack, 16 Card, Ethernet
Rack, 16 Card, RS-232
Cable, 9 Pin D, M-F, 6 ft.

ENDEVCO MODEL 428
INSTRUCTION MANUAL

Endevco Part No. Quantity Sup
IM428 1
31875-1000-0

EJ21 2

31875-XXXX-Y pt

SW2000-95/98 & Opt

4990 O Opt

Opt

EwW1l Opt

&
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INSTALLATION AND OPERATION

INTRODUCTION @
This section contains information on the incoming inspection, installation and checkout of the Model 4%@\

UNPACKING AND INSPECTION

WARNING
OBSERVE SOUND ESD PRECAUTIONS WHEN UNPACKING AND HAND &ODEL 428

The Model 428 has been thoroughly tested at the factory before shipment and
However, an inspection should be made to ensure that no damage occurred during s

for operation when received.

31875-XXXX filter modules and EJ21 BNC to

or shipping damage. Any obvious damage
ade to operate the equipment. Also, carefully
ist and notify the factory if any discrepancies are

The Model 428 signal conditioning module is shipped with its instruction ma
10-32 coaxial adapters in one packing box. Carefully unpack and cheg
should be immediately reported to the carrier and no attempt s
compare each item shipped in its packing box against ti |
discovered.

It is recommended that all packing material be retainedwe use.

INSTALLATION

INSPECT SLIDE SWITC AND S201 FOR PROPER SETTING PRIOR TO INSTALLATION
INSPE ER INSTALLATION OF THE 31875 FILTER MODULES

The Model 428 is desi t@&]s alled only into the ENDEVCO Model 4990A series rack.

Install the Model 42 al conditioning module into the front side of the 4990A.
Carefully align¥the module with the card guides, push the module into the rack and secure it with the attached
mountig screws. Check that all modules are secure in the rack.

del 428 is designed to be operated only in the ENDEVCO Model 4990A series rack using ENDEVCO OASIS 2000
Model 1xx/4xx Configuration Editor Software.
DO NOT PROCEED WITHOUT HAVING IM4990A AVAILABLE

Prior to operating the Model 4990A the operator should verify the DIP switch setting per the following instructions.
(Refer to IM4990A for further information)
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Baud Rate and Signal Routing Selection

ENDEVCO MODEL 428
INSTRUCTION MANUAL

Baud Rate and Signal Routing is selected through two 8-position DIP switches, located on the card-side of the back plane,
accessible from the front side of the unit. To access the DIP switches, the card in slot 16 has to be removed. The DIP s
offer three modes of operation:

4990A-2 mode: Serial connector on front panel connected to back plane

4990A-1 mode; Serial connector of EDAS controller connected to back plane. Optionally, the plane si may be
monitored via the front panel serial connector.

configuring the ITP address and other characteristics of the EDAS controller.

EDAS configuration mode: Serial connector on front panel connected to EDAS controller. Qetting is to be used when

The baud rate of the rack is determined by position 8 of switch S2. It is also possible to Qdate reversed TX/RX cables
(null-modem cables) using positions 1 and 2 of S2.

Default Jumper Settings for RS-232 Rack (4990A-2):

PO S1 REMARK S2 EMARK
S SWITCH T
SETTING
1 ON front panel RX € > OFF (use POS1 ON for reversed cable, TX
back plane RX <- -> RX)
2 OFF OFF (use POS2 ON for reversed cable,
RX <-->TX)
3 OFF ON straight cable (TX € = TX)
4 ON frontean > ON straight cable (RX € = RX)
bal TX
5 OFF X
6 OFF X
7 X X
8 ON baud rate = 9.6 kbd (OFF for
19.2khd)
IM428
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Default Jumper Settings for Ethernet Rack (4990A-1):

PO S1 REMARK S2 REMARK @
S SWITCH SWITCH
SETTING SETTING
1 OFF (ON for snoop mode) OFF
2 ON EDAS RX € - back plane RX OFF
3 OFF OFF
4 OFF (ON for snoop mode) OFF
5 ON EDAS TX € - back plane TX X
6 OFF X
7 X X \
8 X baud rate = 19.2 kbd

In snoop mode, the serial signals generated by the cards will a

RX pin of the front panel and the serial signals
t panel. This can be used for monitoring purposes. _In

generated by the EDAS controller will appear on the TXpin of the
this mode, only “listening” devices (i.e. RX inputs) may nnected to the serial connector on the front panel. TX outputs,

i.e. devices that actively drive RS-232C signals, will iffterfere\with the communication between the EDAS controller and the
cards.Jumper Settings for EDAS Configuration are Nsted injthe table below. After configuring the EDAS controller, S1 and
S2 have to be switched back to the 4990A-1 defa S.

@b

IM428
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Optional Jumper Settings for EDAS Configuration only (4990A-1):

PO S1 REMARK S2 REMARK
S SWITCH SWITCH
SETTING SETTING
1 OFF OFF
2 OFF OFF
3 ON EDAS RX € -> front panel RX ON DA & - front
N
4 OFF ON EDAS RX € - front
panel RX
5 OFF X \
6 ON EDAS TX € - front panel TX
7 X
8 X X baud rate = 9.6 or 19.2

kbd

IM428
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2.4.2 Connection of Model 4990A with PC.

Connect the Model 4990A rack to your pc in one of the three configurations shown below. Connect the host computer interface

cable to the RJ45 connector (4990A-1) or the 9 pin “D” connector (4990A-2). Refer to IM4990A.
MODEL 4990A-2 RACK \
EIA/RS-232
e e e e R

Q

110VAC... | |

240VAC | | o
D

DB9-DB9 cable PC

(straight)

N

MODEL 4990A-1 RACK Hu
oo 90 0
O O patch cabl
110VAC... 1 1
240VAC [i]
) 0 =
patch cable
PC
Ethernet
MODEL 4990
) &
110VAC... 1 1
240VAC crossover cable 1]
© O =
Ethernet
Q PC
IM428
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Powering Up Of The Rack Assembly (Refer to IM4990A)
WARNING: PRIOR TO INSERTING THE POWER CORD INTO THE POWER ENTRY MODULE, VERIFY THE FOLLOWI

POWER SOURCE IS BETWEEN 90 AND 264 VAC, 50 TO 60 Hz.

THE INSTALLED FUSE IS THE SAME RATING AS LABELED ON THE RACK NEXT TO TRY

MODULE.

COMMON CONNECTION (THIRD WIRE) OF THE POWER SOURCE IS CONNECTED TO GROUND.
Power up the Model 4990A by activating the switch on the power entry module. Verify the fan is operating e fan filter is in

place. Verify the LED on the front of the Model 428 is lit.

CAUTION: The channel settings of the signal conditioning modules are n
memory. If power is removed from the Model 4990A rack, or a signal conditi
powered up, (not recommended) all channel settings will revert to whatev
Refer to SW2000- for instructions on saving the rack configuration to a file, o

EEPROM. \
Running the OASIS 2000 software O

OASIS 2000 Overview

au % stored in non volatile

0dule s removed while the rack is
last saved in non-volatile memory.
iting the individual module setup in

The OASIS 2000 software works with all Enwode 4xx Series rack mounted signal conditioner and amplifier

units. The Model 428 falls into this categoo
Configuration Limits

um of 16 racks with up to 16 units in each rack. If 16 racks contained 16
gtint would be 512 (16x16x2). The racks needn't however, contain the same unit
he different unit types can be intermixed freely at the users discretion.

The software can configure
Model 428 units then the

type in each slot of ea @

,bC)

IM428
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Using The OASIS Configuration Editor

The OASIS software can be run in both an ONLINE and OFFLINE mode. When OFFLINE no attempt is m
access the hardware. This mode can be used to setup and save multiple configurations with or withQut a
hardware present.

The OASIS Configuration Editor - OFFLINE MODE

EE 0AS515 Configuration Editor - Untitled

File Edit Amplfiers Toolz Help

ENDEVCO
_ Operate On gﬁll Selected Amplifiers

Rack -
Amplifier Address / Slot #
Channel
Amplifier / Card Type
Statug
Amplifier 0utput
AMPLIFIER SETTINGS
Senzor Power [md or V]
Output Select
Output Scaling [V/EL]
F5 Input Range [EU]
FS Output Range [V]
Gain
Input Select
Izolation
HP Filter [ Hz. -3dB |
LP Filter [ kHz. -3dB |
Shunt Check
Modes
Feport Errors
SENSOR DATA
Sengitivity [m or pC/EL]
Senzor Type
Pasition™
M arufacturer
Model Mumber
Serial Murnber
Calibration D ate
USER FIELDS
Motes
A/0 Chit
ﬁ Cond Chi
4

Error J

Modify settings by clicking on a cell [Esc = selection escape |

the fmctions of the Model 428 are remotely programmable through the configuration editor. The same set of
functions@nd modes are available for each channel.

The user can query/program the following functions for each of the two (2) channels: Sensor Sensitivity, FS Input

Range, FS Output Range, Select Input, Isolate Input, LP Filter, Mode, Auto-Range, Adjust Gain, PE Sensor

Detection, Store in Non-volatile memory, reset, recall factory default, read/write calibration constants, read

status/error. The card can be placed in the following modes of operation: No monitoring (normal), Output Cal, Ext.
@ Cal, and Ext. T-Insert.

The card stores the settings for all of the functions in its internal memory and at power-up it automatically restores
the settings from the last session.

IM428
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2.4.4.1 Sensor Sensitivity (mV/EU or pC/EU)

Sensor’s sensitivity is entered in mV/EU for Voltage/Isotron input, or pC/EU for Charge input. The card uses this informa't@

to determine the gain needed to achieve the required output scaling. The user can enter four significant digits ranging f
0.001 to 9999. x
If the sensitivity is decreased to the point where the amplifier's gain is greater than 10000, then the card will s¢nd r
message indicating that the Full Scale Input Range setting has been modified to meet the Gain < 1000 raint

2.4.4.2 Full Scale (FS) Input Range (EV)

maximum signal amplitude that will be applied to the input of the amplifier is given by m Input Range by the
sensitivity of the sensor.

The full scale input range is the maximum signal amplitude in Engineering Units (EU) that will bﬁﬁfd to the sensor. The

The user can enter four significant digits ranging from 0.1E-2 (0.001 EU) to 1. ;000,000 EU) limited by the gain <
10000 constraint.

The entry in Full Scale Input Range is modified automatically by the card %ensor Sensitivity or Full Scale Output
Range causes the card to compute an amplifier’s gain > 10,000.

2.4.4.3 Full Scale Output Range (V)
equal to the one specified in the full scale input range i

This function provides for programming the desired ﬁ ge of the amplifier's output (in V-pk).
The user can enter three significant digits rangin@yfr to 10.0 in steps of 0.5V, limited by the gain < 10000 constraint.

The gain of the amplifier is set accordin g equation:

The full scale Output range is the maximum signal amplitude in Valts that will be provided by the Output when a signal level
%Iied.
C

AMPLIFIER’S GAIN =

0 < AMPLIFI

IM428
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Error - Gain Exceedence Rack: 1 Unit: 5 Channel: 1

Arnplifier Gain iz computed as follows;

Full 5 cale Dutput [4¥] £ Full Scale [nput [EU] = Output Scaling [AEL]
Amplifier Gain = [05 [FAEU] = 1000] 4 Sengitivity [my or pCAELN

Currently FSO =1.000, FSI = 0.100, 05 = 10.000 and Sensitivity = 50.000
Therefare, 10000.000 [O5*1000] 4 50.000 [Sensitivity) = 200.000 = Amplifier Gain

Thiz exceeds the maximurn gain capability of the amplifier which iz 100,000,

Taoreduce the gain ane of these parameters must be adiusted. é

Senzitivity iz not considered due to it phpzical nature.
Therefore your options are:

1] Adjuzt the Full Scale [nput to achieve the Magimurn Amplifier

2] Adjuzt the Full Scale Output to achieve the Maximum%ﬁ airn.
3] Cancel the operation. < ?
2ay

[ &pply thiz rezponse to the rest of this opegati

Adjust F5I | Cancel |

If the Full Scale Output Range is incremente t where Amplifier's Gain is greater than 10000, then the 428
amplifier will temporarily set an error S '
Gain < 10000 constraint (Maximum Gai

Select Input

This function is used for sel@e of input signal conditioning to be enabled. The following options are available:

1. "Charge’, nsofyinput is routed to charge converter front-end to accept piezoelectric (PE)/quartz sensors
that produ rge type output.

2. "Volt'§BNC Semsor Input is routed to charge converter front-end through a series 1000 pF capacitor to accept

(2]
o

evices with voltage (AC) type output.

C Sensor Input is routed to charge converter front-end through a series 1000 pF capacitor to accept

3. K :
2 @rs/ vices with voltage (AC) type output requiring a constant current. The set to 4 mA.

*10mA": Voltage input is enabled, constant current set to 10 mA.

"Ext. Cal": AC voltage signal injected through “Cal Input” is injected into the input of the front-end charge amplifier
through a 1000 pF (nominal) series capacitor. Sensor Input is disconnected from the amplifier when this
calibration mode is selected. Isotron current excitation is disabled (0 mA) in this mode of operation.

6. "Ext. T-Insert": AC voltage signal injected through “Cal Input” is routed to the low side of the PE/charge sensor's
input. Sensor Input stays connected to the amplifier when this mode is selected.

The open/short circuit detection for the Isotron input will generate an error message only if either “4mA”, or “10 mA” is
selected and the DC bias voltage at the sensor input is lower than 1 V £10% (short circuit) or higher than 19 V +5%.

IM428
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2.4.45 Isolate Input

This function is used for setting the isolation between the input and output common. The following options are available:

1. "On": Input common isolated from output common.

2. "OFF": Input common and output common connected together (no isolation). \@

2446 Lowpass Filter

This function selection provides for enabling or disabling the built-in 4-pole Butterworth lowpass filterafilfer cafner set by
module 31875). The following options are available:
1. "OFF"; Lowpass filter disabled.

2 "On"; Lowpass filter enabled Q
The corner frequency can be set from 0.01 kHz (10 Hz) to 60.00 kHz by using the@187 [ter module. The card will
read at power-up the -3dB frequency corner of the installed module in each channelfgiid transmit it on command to the host

computer. \
2447 Modes O

This function is used for selecting the following modes of operation:

1. "Normal (No-Monitoring)": Low noise mode of ope onitoring disabled. This is accomplished by not
taking A/D readings from the outputs, an placin@ythe CPU in idle mode in order to minimize power
consumption and digital noise in the card.

2. "Out-Cal": AC Output of the correspondingichantiel provides a 200 Hz signal with an amplitude (V-pk) equal to the
value entered in “Full Scale Out A Rangel

3. "Out-Cal ID": AC Output of the orreSponding channel provides a 10-hit ID assigned by the OASIS 2000 controller
software. The ID is encoded n (1) and off (0) the 200 Hz test signal. The sequence of the bits are: start
bit (1), ID (most 5|gn|f|c plabi op bit (1). 1's are represented by a transition from on to off (1 to 0). 0's are
represented by a trans n off to on (0 to 1). Figure 1 shows the waveform representaion of a logic “1” and a
logic “0". Total tra e will be 240 msec.

I

I

I
10 msec _>|<_10 msec

|
|
|
|<_10 msec _>|<_10 msec

High (1) Low (0)
@ HO+1—+4+1—+1-+1+0—-+0-+0—+0—4+1—+0—0-
V St"’_‘rt ID9 ID8 ID7 ID6 ID5 ID4 ID3 ID2 ID1 IDO Stqp
Bit Bit
240 msec
EXAMPLE

Figure 1: Representation of a Logic “1” and a Logic “0” in Out-Cal ID

IM428
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24.4.8 Auto-Range

This function is used to initiate auto-ranging. The amplifier will auto-range for a duration specified in the command. Auto-
ranging is done by adjusting “Full Scale In Range” so that the maximum instantaneous absolute peak detected at the outp

during the specified duration is within 40% to 80% of the “Full Scale Output Range” setting. The user can stop aut an@
any time by selecting “OFF" in the front panel display in the model 128 benchtop unit. Valid duration times are

minimum of 20 seconds to a maximum of 200 seconds, in steps of 5 seconds.

The minimum pulse width (W,,;,) of any instantaneous pulses/spikes must have a duration of at least ICrosec (frax
= 1/W,,;,) and the pulses/spikes must be periodic with a minimum repetition rate (f,,;,) of (200/ W ;)*(A nge Duration).

f
MaX < 5000 * (Auto — Range Duration) _

min

<— 40% - 80% of Desired Full Scale Output

i e

Whin > 10 usec

ration (sec) < 200

|(_ Auto-Range Duration * Wy, _’l —max "< A-R Duration * 5000

200 (in usec) nin
Figure 2: A@&Restrictions
2.4.49 Sensor Detection

The Piezoelectric (PE) Sensor Detect ion commands the card to check if a PE sensor (isolated or grounded) is
connected to the amplifier’s input. B heck is done by injecting a test signal into the center conductor of the PE
sensor, and verifying that the a| e response is received by the amplifier. PE sensor detection will not be able to
reliably detect an improper, sensor or if the input cable capacitance is greater than 20000 pF. PE sensor
detection must be p en the sensor is not producing any output. An erroneous response will be produced if the
sensor is active.

If the amplifier is confi
circuitry.

d for Isotron input, a sensor detection command will update the status of the open/short detection

2.4.4.10 Reset g :
% ode selection allows the user to reset the card (equivalent to a power-up initialization).
24, e

tup in EEPROM

@ ig/special function allows the user to force the card to store all of the function settings into non-volatile memory.

A%

IM428
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2.4.4.12 Recall Default Setup

This special mode selection allows the user to recall the default function settings.

Function Factory Default Setting \@

1. Sensitivity (mV or pC/EV) 10.00
2. FSInput Range (EU) 100.0
3. FS Output Range (V) 1.00
4, Select Input Volt
5. lIsolate Input OFF
6. LP Filter (kHz) ON

7. Auto-Range OFF
8. PE Sensor Detection OFF
9.

XN
\\}C)
©

IM428
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3.0 CALIBRATION

This procedure defines the manual calibration to be conducted upon the ENDEVCO® Model 428 Signal Conditioner to
establish conformance to the functional requirement of Endevco PS428. Each card must be calibrated in accordanc@it
this procedure and a data calibration report sheet must be completed.

It is not necessary to run the calibrations in the order stated in this document. Each calibration in this document has
test condition.

The latest revision of the following documents are applicable to this procedure:
1. ENDEVCO Test Procedure TP428

2. ENDEVCO Performance Specification PS428 K
3. Engineering Report No. 99-15

311 Calibration Constants Q
A calibration constant table, is shown below, that are needed by the re to calibrate the 428 amplifier (the input
select and gain settings for each calibration constant is also s calibration constants are stored in the EEPROM

A checksum for the calibration constants is stored in nog:-\olatile ory. The card will use this checksum at power up to
verify that all calibration constants are good. The card clare an error if the checksum test for the calibration constants

fails.

31 CALIBRATION INTRODUCTION

Input Select LPF Gain
Volt OFF | 2000
Volt OFF 200
Volt OFF 20
Volt OFF 2
Volt OFF 0.2
c6 for 1 < Gain< 10 Chrg OFF 2
c7for1<Gain<10 OutCal OFF | 2(FS)
c8 for RMS slope of A/D Chrg OFF | 2&1
c9 for RMS offset of AID 1
0 c10 for Peak slope of A/ID Chrg OFF | 2&1
c11 for Peak offset of A/D 1

Table 3: Calibration Constant table

IM428
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3.1.2  The 428 Gain Stage Constants

The block diagram below shows the gain stage configuration used in the Model 428. \

PE
Gl G2 G3 G4
INPUT I:)tr_or'] I_ (0.10r 1) (1, 10 or 100) (1 or 10) (0 to 10) PUT

configuration settings as shown at table 2. This could be done by using a Low-Level @6mma from Endevco OASIS
2000 Software Controller.

Refer to Engineering Report No 99-15, the calibration constants C1 through C5 could be de‘yl different gain
)

Gain Range Gl G2 G3 Calibration Constant
Lo 1(ey) 1 (620 s C= g €2a” e3a
10- 100 1(eq) 10 (e9p) C3=€1p " €xp €3y
1-10 0.1 (e, 10( ez 3a) ki1=€1a" €2p " €3a
1-10 0.1 (eg5) 10 (e3p) Ky = €10 * €0 * €3p

10-100
0.1(eg5) 2 g¥ 1(ezq) K3=epa* €y " €3q
Table 2

Calibration coefficients c,, c3, k3 can be used to derive the actual ¢y, ¢4, and c5 calibration coefficients (given by
equations 1, 2, and 3 ed f'the Model 428 firmware.

- 2 _c, ke kst ke* Co?
1) C=R2 @ C=2v2 (3 Gzt ——
3 Cs3 kl kl C:
32 CALIB@P CEDURE
3.21 i racy Calibration Using Low-Level Command Utility
3.2. Constant: C2 (Iso, Gain=2)

@ purpose of this test is to adjust the programmable gain DAC to get the output accuracy at +0.2% of the gain setting =2

at 100 Hz
V 1. Setchannel 1's Gain=2 ( Set: Control_Latch_CH1=9H, Serial/Parallel_CH1=494H, ModSlct1=04H, ModSIct2=C4H).
Vin=3Vrms @ 100 Hz

2. Adjust programmable gain DAC (typical 2E8(Hex)) to get the AC voltage output within 6 Vrms +£0.2%. Convert Hex to
DEC.

IM428
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3. Calculate C2 (C2=DEC/732) and record C2.
4, Repeat 1 to 3 for channel 2.
3.2.1.2 Cal_Constant: C3 (Iso, Gain=20)

The purpose of this test is to adjust the programmable gain DAC to get the output accuracy at £0.2% of the gain se\@

=20 at 100 Hz.

1. Setchannel 1's Gain=20 ( Set: Control_Latch_CH1=19H, Serial/Parallel_CH1=494H, ModSlct1=04 dsfe ).
Vin=0.3Vrms @ 100 Hz

2. Adjust programmable gain DAC (typical 2E8(Hex)) to get the AC voltage output within 6 Vrms +0.2%. rt Hex to

DEC.

3. Calculate C3 (C3=DEC/732) and record C3. K
3.2.1.3 Cal_Constant: K1 (Iso, Gain=2)
The purpose of this test is to adjust the programmable gain DAC to get the output ac@lifacy at £0.2% of the gain setting =2

at 100 Hz.
1. Setchannel 1's Gain=2 ( Set: Control_Latch_CH1=19H, Serial/Paral MSH, ModSlct1=04H, ModSlct2=C4H).
Vin=3Vrms @ 100 Hz

2. Adjust programmable gain DAC (typical 2E8(Hex)) to g ACVplt utput within 6 Vrms +0.2%. Convert Hex to
DEC.

3. Calculate K1 (K1=DEC/732) and record K1.
4, Repeat 1 to 3 for channel 2.
3.2.1.4 Cal_Constant: K2 (Iso, Gain=2)

The purpose of this test is to adjust the
at 100 Hz.

1. Setchannel 1's Gain=2 ( Set:
Vin=3Vrms @ 100 Hz

2. Adjust program &A
DEC.

3. Calculate K2 (K2=REC/732) and record K2.
4. Repeat 1 to8 for channel 2.
3215 Ca C t: 0, Gain=20)

ralmable>gain DAC to get the output accuracy at £0.2% of the gain setting =2

ch_CH1=1H, Serial/Parallel CH1=498H, ModSIct1=04H, ModSIct2=C4H).

pical 2E8(Hex)) to get the AC voltage output within 6 Vrms £0.2%. Convert Hex to

T thistest is to adjust the programmable gain DAC to get the output accuracy at £0.2% of the gain setting
0 Hz.

t channel 1's Gain=20 ( Set: Control_Latch_CH1=29H, Serial/Parallel CH1=498H, ModSIct1=04H, ModSIct2=44H).
Vin=0.3Vrms @ 100 Hz

@ Adjust programmable gain DAC (typical 2E8(Hex)) to get the AC voltage output within 6 Vrms £0.2%. Convert Hex to
DEC.

V 3. Calculate K3 (K3=DEC/732) and record K3.

4, Repeat 1 to 3 for channel 2.

IM428
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3.2.1.6 Cal_Constant: C6 (PE, Gain=2)

The purpose of this test is to adjust the programmable gain DAC to get the output accuracy at £0.2% of the gain setting =2
at 100 Hz with PE input selection.

1. Setchannel 1's Gain=2 ( Set: Input=PE, LPF=OFF, Isolation=OFF, Mode= Normal; Sesitivity=100, FullScale IrN@

FullScale Output=10). Vin=3Vrms @ 100 Hz

2. Adjust programmable gain DAC (typical 2E8(Hex)) to get the AC voltage output within 6 Vrms +0.2% nver @ 0
DEC.

3. Calculate C6 (C6=DEC/732) and record C6.
4. Repeat 1 to 3 for channel 2. K
3.2.1.7 Cal_Constant: C7 (Outcal, Gain=2) Q

.2% of the gain setting =2

The purpose of this test is to adjust the programmable gain DAC to get the Outca
at 100 Hz with Outcal selection.

1. Setchannel 1's Gain=2 ( Set: Input=Outcal, LPF=OFF, Isolation=OFF, e=Normal; Sesitivity=100, FullScale
Input=50, FullScale Output=2). Vin=3Vrms @ 100 Hz

2. Adjust programmable gain DAC (typical 2E8(Hex)) to get the A€ vo @ tput within 6 Vrms +0.2%. Convert Hex to
DEC.

3. Calculate C7 (C7=DEC/732) and record C7.
4, Repeat 1 to 3 for channel 2. \
3.2.1.8 Cal_Constant: C8 (RMS Slope, Gain=2 & 1) < !

The purpose of this test is to determine the RMS lope of A/ID Converter at +0.5% of the gain setting =2 & 1 at 100

Hz with PE input selection.

1. Setchannel 1's Gain=2 ( Set: Inp
FullScale Output=10). Vin=3

2. Adjust AC Input Signal
Amplifier Outputd Gain of 2).

3. Setchannel 1 1 ( Set: Input=PE, LPF=OFF, Isolation=OFF, Mode=Normal; Sesitivity=100, FullScale Input=100,
FullScale Output=1@). Vin=3Vrms @ 100 Hz

4. Adjust AC [qput Signal generator to get the AC voltage output within 3 Vrms +0.5%. Read A/D RMS (Vrms1= Read
' tin RMS @ Gain of 1).

8 (€8=(Vrms2-Vrms1)/3) and record C8.

%at 1 to 5 for channel 2.
3.2, “@0nstant: C9 (RMS Offset, Gain=2)

PF=0FF, Isolation=0OFF, Mode=Normal; Sesitivity=100, FullScale Input=50,

urpose of this test is to determine the RMS Reading Offset of A/D Converter at £0.5% of the gain setting =2 & 1 at 100
@ ith PE input selection.
1. Use data from 2.1.8 to compute RMS Offset C9 (C9=Vrms1-(C8*3)), and record C9.
2. Repeat 1 for channel 2.Cal_Constant: C8 (RMS Slope, Gain=2 & 1)

IM428
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3.2.1.10 Cal_Constant: C10 (PEAK Slope, Gain=2)

The purpose of this test is to determine the PEAK Reading Slope of A/D Converter at +0.5% of the gain setting =2 & 1 at
100 Hz with PE input selection.

1. Setchannel 1's Gain=2 ( Set: Input=PE, LPF=OFF, Isolation=OFF, Mode=Normal; Sesitivity=100, FullScale InN@

FullScale Output=10). Vin=3Vrms @ 100 Hz

2. Adjust AC Input Signal generator to get the AC voltage output within 6 Vrms £0.5%. Read A/D Pe a
Amplifier Output in PEAK @ Gain of 2).

3. Setchannel 1's Gain=1 ( Set: Input=PE, LPF=0FF, Isolation=OFF, Mode=Normal; Sesitivity=100, Ful nput=100,
FullScale Output=10). Vin=3Vrms @ 100 Hz

4, Adjust AC Input Signal generator to get the AC voltage output within 3 Vrms £0.5%. R k (Vpeakl= Read
Amplifier Output in PEAK @ Gain of 1).

5. Calculate C10 (C10=(Vpeak2-Vpeak1)/4.242) and record C10.
6. Repeat1to5 for channel 2.
3.2.1.11 Cal_Constant: C11 (Peak Offset, Gain=2) \

te @ % of the gain setting =2 & 1 at 100 Hz with

The purpose of this test is to determine the Peak Offset of A/D Co
PE input selection.

1. Use data from 2.1.10 to compute Peak Reading Offset C1

@d Utility

section 1.2, then using the Low-Level Command Utility stores all
, this task only occurs after a Write Cal-Constant command is

11=Vpeak1-(C10*4.242)), and record C11.
2. Repeat 1 for channel 2.

3.2.2 Program Calibration Constant Using Low-Level

Derive the Cal-Constant C1, C4, and C
Cal-Constant from C1 to C12 in EEPR
executed.

IM428
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INTRODUCTION

ENDEVCO®, a leader in the vibration measurement field since 1951, has contributed many firsts
in vibration sensor design. These include: the first piezoelectric accelerometer capable of
continuous operation from cryogenic temperatures up to +750°F, the first shear de
accelerometer and the world's smallest piezoelectric accelerometer. To support a broad famiK
vibration transducers, ENDEVCO has provided a wide variety of signal conditioners, includi

first transistorized charge amplifier, the first computer-programmable charge amplifié®w a
first airborne vibration monitoring system that is based on a true digital tracking filter

Other support systems includes the introduction of the first Laser Interferomete olute
calibration system. Endevco is a pioneer in the science of Micro-Electro-Meghanical Systems
(MEMS) design and manufacturing various sensor technologies to inc yro, Variable
Capacitance and silicone Pressure Transducers.

SIGNAL CONDITIONERS

To support the use of its sensors in large scale testing, EVCO%has developed several
generations of signal conditioner systems. Until recently, agstate-qf-the-art vibration laboratory
set up consisted of a rack of manually controlled signal cq aners. These signal conditioners
have manually controlled switches and knobs, to s gale ranges, sensitivity and filter
corners and the set up information is recorded by

amplifier settings, ENDEVCO has dev veral generations of computer controlled signal
conditioning systems. The firg eration was the Multi-channel Amplifier Control system
(MAC). The second generation omputer Controlled Amplifier Systems (CCAS). The
CCAS family consists of five at systems that use the same rack and digital interface
assemblies with different apg ards. These units receive their setup commands over an
IEEE-488 interface bus fr omputer/controller so that tests can be pre-programmed. In
addition, these uni VIO omprehensive self-test and self-calibration capabilities, which
greatly improve, eliability of the test data. User feedback indicates these units pay for

ing test cycles, preventing re-tests and eliminating over-testing.

COMPUTER CONTROLLED SIGNAL CONI@E
To support the use of its sensors in Iarﬁ:i esting, and to eliminate the risk of incorrect

ed to announce the third generation of computer controlled signal
conditioners: the OASIS 2000 (Optimal Architecture Sensor Interface System). Utilizing Ethernet
ontrol, SMART Transducer technology, and a wide variety of signal conditioning
modules, t IS 2000 will meet all the requirements of multi-channel testing.

000 Hardware

OASIS 2000 allows for configuration of a flexible modular multi-channel measurement
em that can interface to multiple sensor types (charge, voltage, full, half, quarter bridge PR,
, Isotron, IEEE 1451.4 compatible Smart Isotron) by using any combination of the 400 family
of signal conditioner cards housed in a 16 slot, 19” rack (ENDEVCO part No. 4990A).

The OASIS 2000 system can be customized to meet most requirements and is adaptable to the
developing needs of the user.
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Bar Code Labels
Measurement Position

* Sensor Serial No.
Cable ID
0 e 2000 Software
Charge — Up to 48 Analog Outputs ST
PEg $ Combined in 4 connectors System Configuration Control
~ E H H H Measurement Position | N
Cable ID
Isotron T T T Sensor Serial No.
Sensor Sensitivity
Qu_arter Ethernet Amplifier Channel No.
Bridge Full Scale Input Ran@el
PR Output Scaling
v Amplifier's i
Half “
' Bridge able Reports
Acceleration PR ’
Velocity ic or Paper
Pressure
Force Full ;
Strain Bridge
PR
Temperature
AC
DC
Smart Sensor Database
Isotron @§ Electronic File
Smart Created Manually
Sensors or Automatically by
_ Endevco Calibration System
or Serial Number
Measurement Position

1.4 OASIS 2000 Software

The OASIS 2000 Configuration Editor
Model 400 series signal conditioger plifiers installed in a Model 4990A rack.

The SW2000 software is a
configuration and amplifier setu

@ ical interface provides both table view and matrix view windows
O 0 2048 channels.

u
0ore'4990A racks) or serial (single 4990A rack) communications.

d software package designed to simplify system

Intuitive, simple to
for quick configurati

tion in a single file.
nfiguration table data imports easily into MS Excel spreadsheets.

Convenient ‘Online’, ‘Offline’ modes to facilitate setup prior to hardware installation or to
@ configure different setups without affecting the hardware.

GoTo and Find operations for quickly accessing specific table view data.

The SW400 software is a subset of the SW2000 software that provides a basic set of tools for
controlling the amplifiers. This version provides only the matrix view window and it's
associated amplifier functions.
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DESCRIPTION

The Endevco Model 4990A is a 19 inch rack that houses up to 16 of the Endevco Model 400
series signal conditioning modules in any combination. Signal conditioning modules supported by
the Model 4990A are:

3-channel PE/Isotron® Signal Conditioner Model 433 \@

3-channel DC Differential Voltage Amplifier Model 436
2-channel PE/Isotron® High Performance Signal Conditioner Model 428
8-Channel Smart Transducer/Isotron® Signal Conditioner Model 482

The Model 4990A provides power, input and output connections, and computenfinterface for the
signal conditioning modules. Any combination of the 400 family of signal conditiening cards may
be used. The address of each signal conditioning module is automatic tetmined by the
position of the module in the rack.

The Model 4990A has four 25-pin “D” connectors on the front p for access to the signal
conditioner outputs. Each connector contains the outputs mo s for a maximum of 12
outputs. The outputs of the 8-Channel Smart Transducer al Conditioner Model 482 are

accessible only on its front panel, or through the optional MG

The connection of the 4990A-1 rack to the controlling ndard TCP/IP Ethernet Network
bus RJ-45 connector.

The connection of the 4990A-2 rack to the controllin
pin “D” connector. x
Both computer interface connectors, 9 pi "

the Model 4990A-1 and Model 4990A-2

The Model 4990A-1 rack conta @met to EIA-232 bus converter (EDAS) that can be
accessed through the TCP/IP elne twork bus. This allows for multiple rack applications
where up to sixteen (16) 4990A @ s (total of up to 256 signal conditioning modules) can be
interconnected and control gle computer. Each Model 4990A-1 rack contains an RJ-

Signed a unique IP address. The address of each individual card

45 Ethernet connector
is automatically d e rack address and the position of the card in the rack.

SW2000 confi software and SW400 matrix view software is available to control the
Model 4990A rac d Model 400 series modules.

output breakout panel.

C is a standard EIA-232 bus through a 9

ector and RJ-45 connector, are available on

KEY FEAJURES

- 19inchjrackito support up to 16 Endevco Series 400 Signal conditioning modules in cabinet
ons or stand alone operation.
. mputer interface via TCP/IP Ethernet or serial EIA-232.
Flexible design to accommodate any combination of the 400 family of signal conditioning
modules.

Signal conditioner outputs easily accessible through four 25 pin “D” connectors.

External Calibration input



3.1

3.2

ENDEVCO MODEL 4990A RACK
INSTRUCTION MANUAL

FUNCTIONAL CHARACTERISTICS

General

The Endevco Model 4990A-1 performs bi-directional communication with a computer through a
10 Mbps Ethernet bus. Each rack and module is assigned a unique address. The 4990A-2 r
communicates with the 400 family of signal conditioning cards through a half-duplex multi-
ElA-232 bus running at 9.6 or 19.2 kbps in a Master/Slave mode.

The Model 4990A only activates the communication bus as required by software p@llin
reporting. This feature insures low noise operation.

Mechanical Characteristics

The Model 4990A consists of: é

CE certified 19" rack per IEC-297

Power supply

Power entry module with on/off switch \
Fuse O
Fan

Computer interface port

Module interconnect/power distribution P.

Four 25 pin “D” signal output connect

Calibration input BNC

Card guides for installation i conditioning cards
- Two 8 position DIP swi computer interface parameters.
The front side of the ra&@s access to the front panels of the signal conditioning modules,
the signal outpuiyee tors, the computer interface port, and the calibration input BNC
connector. The @ de has the power entry module with on/off switch, fuse and fan.

The brackets for nting the rack into a standard 19” cabinet and the handles are mounted on
the front si The“handles and brackets can be mounted on the rear side at the factory if
required.

The rack isgdesigned to be used in 19” cabinets or stand-alone on the bench top. For bench top
applicati thé”unit can be mounted in an optional Endevco Model EHM1616 powder-coated
his option offers the following features:

ht gray powder coat finish (RAL 7035).
Tilt feet in the front, static feet in the rear.

Integrated folding carrying handles on the sides.
Model 4990A-1: Ethernet Option
In the Model 4990A-1 the EDAS monitors 32 discrete hardware lines that provide status on the

presence, absence and fault condition of each card, speeding up all control operations issued via
the Ethernet.
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Model 4990A-2: RS-232 Option
The Model 4990A-2 uses the EIA-232 interface with a baud rate of 9.6 or 19.2 kbps to

communicate with the controling PC. The communication function in the rack is simply an
extension of the EIA-232 connection between the controlling PC and the rack.

Card faults are detected in the Model 4990A-2 by polling the addresses corresponding to eh\g
slot.

o)

o
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INSTALLATION AND COMMUNICATION

To help you get started using your OASIS 2000 with the fewest manuals in front of you as
possible, we've put all the basic information needed in this section. Once the system is
unpacked, setup, and running, refer to the following instruction manuals for detailed information

and specifications: \

IMSW2000 Instruction Manual for the OASIS configuration software

IM428 Instruction Manual for the two channel PE/ISOTRON amplifier

IM433 Instruction Manual for the three channel PE/ISOTRON amplifier

IM436 Instruction Manual for the three channel DC amplifier

IM482 Instruction Manual for the eight channel SMART MODAL/I amplifier
You will only receive the Instruction Manuals for the units you p ased ou do not have

these documents contact Endevco before proceeding

Unpacking

CAUTIO

OBSERVE SOUND ESD PRACTIC HANDLING THE SIGNAL
CONDITIONING MODULES TGPREVENT DAMAGE.

The Endevco Model 4990A rack is shippe its instruction manual, accessories and power
cord in one package. The Model 400 sefies sighal conditioning modules are shipped together
with their instruction manual and a ies, and the OASIS 2000 software is shipped
individually with its instruction 4 a@arefully unpack and check all items for shipping
damage. Report any damage togifie ier immediately. If the shipping container or cushioning
pe k@pt until the contents of the shipment have been checked
mechanically and electrica ave’the original packing materials for future shipments of the
hardware. Check eachgit the shipment against the packing list. Verify that all ordered
U Notify Endevco of any discrepancy.

optional accessori inc 1.
Installation Q
Set the Model 4990A on a level, firmly supported surface. The weight of an empty 4990A is

4 pounds (35 pounds with the optional powder coated shell assembly). Add 12
s) per amplifier card.

ounc 40
I icCient clearance of the top and rear of the rack for proper operation of the ventilation
Insure the fan and chassis vents are not blocked. The internal temperature should not
X 28° C. Observe the environmental limitations of temperature and humidity when
alling the rack.

Operating Temperature: 32° F to 122° F (0° C to 28° C)
Storage Temperature: -40° F to 185° F (-40° C to 85° C)

material is damaged, it should

Operating Humidity: 0 % to 90 % non condensing

With no cards installed, look inside the 4990A rack from the front. On the backplane, above and
to the right of card slot 16 you will see two 8 position DIP switches. Verify the DIP switches are
set for the type of Model 4990A you have. Refer to the model number label on the rear of the
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unit and the default switch settings shown in paragraphs 4.3 and 4.4. You either have a Model
4990A-1 (Ethernet and RS232 control) or a Model 4990A-2 (RS232 control only).

Once the DIP switches are set to the appropriate position, install the Model 400 series signal
conditioning modules into the front side of the 4990A. Carefully align the modules with the card
guides, push the modules into the rack and secure them with the attached mounting screws. @

Install the narrow blank panel to the right of slot 16. If your rack has less than 16 cards, install
the optional blank panels. Check that all modules and blank panels are secure in the rack. \

Q .
J7 J8 J9 Ji0 x Ji3 Ji4 J15 J16 S2

&
S
&
5

J1 J2

(00000000 {000000na|
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Default Jumper Settings for Ethernet Rack (4990A-1):

POS S1 REMARK S2 REMARK
SWITCH SWITCH
SETTING SETTING
1 OFF (ON for snoop mode) OFF
2 ON EDAS RX & - back plane RX OFF
3 OFF OFF
4 OFF (ON for snoop mode) OFF
5 ON EDAS TX & - back plane TX X
6 OFF X
7 X X
8 X OK baud rate = 19.2 kbd
Default Jumper Settings for RS-232 Rack (4990A-2):
POS S1 REMARK REMARK
SWITCH
SETTING
ON front panel RX < QN)FF (use POS1 ON for reversed
back plane RX Q cable, TX <- -> RX)
OFF OFF (use POS2 ON for reversed

cable, RX <- -> TX)

ON straight cable (TX € 2 TX)

ON straight cable (RX € 2 RX)
X

X

X

ON baud rate = 9.6 kbd (OFF for

19.2kbd)




51

52

53

ENDEVCO MODEL 4990A RACK
INSTRUCTION MANUAL

POWERING UP OF THE RACK ASSEMBLY AND ESTABLISHING COMMUNICATION

CAUTION:

PRIOR TO INSERTING THE POWER CORD INTO THE POWER ENTRY MODULE, VERIFY
THE FOLLOWING:

Apply Power

Power source is between 90 and 264 VAC, 47 to 440 Hz.

Check that the installed fuse is the same rating as labeled on the rack next tagthe p entry
module. The fuse is located in the power entry module, on the outside of the r anel

Check that the common connection (third wire) of the power source is no arth ground.

Computer Interface

Connect the Ethernet interface cable between the RJ45 con or on the 4990A-1 and network
hub or repeater connection. If you connect the host compute OBASE-T network interface
card (NIC) directly to the 4990A-1 you must use a4Cross cable. A crossover cable is a
twisted pair patch cable wired in such a way as to ro e tiansmit signals from one piece of
equipment to the receive signals of another piec ent, and vice versa. The maximum
length of cable is 100 meters. If you plan on building§our own cables see Appendix A

OR
Connect the RS-232 interface cable betw n&in “D” connector on the 4990A-1 or 4990A-2
and one of the host computer's COM maximum length of cable is 15.2 meters. The
cable is a standard serial interfage c ight pinning.

Power up the Model 4990A by
operating.

e switch on the power entry module. Verify the fan is

Installing the OASIS S are. (Windows 95/98)

Insert the OA n the CD drive and run the SETUP.EXE program. If your CD’s autorun
capability is acti e setup program will run automatically.

All files will

installed into C:\"default directory” usually:
\Endevco\OASIS (for SW2000 software)
Endevco\OASIS (for SW400 software)
n IS Program Item will be created.
OASIS, click on the Windows “Start” button then Programs>>Endevco>>0ASIS

10
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5.4 Establishing Communication
The OASIS Configuration Editor screen is the main application screen. When the program is run,

this screen is displayed and the mode is defaulted to OFFLINE, as evidenced by the red
HARDWARE OFFLINE indicator visible below the ENDEVCO text

This spreadsheet-like table allows a user to quickly setup channels for an entire system of 4

series units. '
A

= DASIS Configuration Editor - Untitled

File Edit Amplifiers Took Help '

ENDEVCO
_ Operate On ;IJAII Selected Amplifiers

Rack 1 1 3] 1 1 1 1 1 1 1
Amplifier Address £ Slot # (|7 i ] i) g g g g 5] g
Channel 1 2 1 2 ! 4 i3 E 7 g
Amplifier / Card Type 428 428 482 482 452 482 482 452 482|482
Status
Amplifier Dutput
AMPLIFIER SETTINGS

Sengor Power [md or V] OFF OFF OFF OFF OFF

Output Select Chi Chi Chi Chi Chi

Output Scaling (/EL] 10013 [30.91 1.000  |1.000 |1.000  |1.000  |1.000

F5 Input Range [EL) 80.00 0.0 5.000 |5000 |5000 |5.000  |5.000

F5 Output B ange () 1.000  ]1.000 5000 |5000 (5000 |5.000 |5.000

Gain 1.260 19091 10.00 1000 1000 [10.00  [10.00

Input Select Wolts olts

|zolation OFF OFF

HP Filter [ Hz. -3dR |

LP Filter [ kHz. -3dB ) 10,00 1000 |OFF OFF OFF OFF OFF

Shunt Check

Modes Momal  |Momal  |Momal  |Mormal  [Nomal — [Momal Mo Momal — |Hormal |Mormal
Report Errors 'VES YES VES VES VES VES YES |[VES

SEMSOR DATA
Sengitivity [m or pCAEL) 10,00 10,00 {1000
Sensor Type
Position™
anufacturer
todel Humber
Serial Number*
Calibration Date™

USER FIELDS
MNotes
A4/0 Chit
Sig Cond Chi
Sensor Cal Due Date
Murnber

£l !

Errar J odify settings by selecting within a settings row.  Click on row titls to move selection to that rov. Enable menu Amplifier Functions by selecting within the Channel row.

1000 |100.0 100.0 1000 |100.0

11
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Click on the red HARDWARE OFFLINE indicator to establish communication between the computer and
hardware. The indicator should turn white and read HARDWARE ONLINE. This screen will immediately
appear:

H Online dialog i

I Online Mode, the Configuration EditorTable and Amplifiers
always match each other. Chooze one of the following

ophionz tocinitiate the match.

(®) Fiead &mplifiers' configuration into Configuration E ditorT able
) Set Amplifiers from Configuration E ditorT able
) Set Amplifiers from a Configuration file

[Senal Communication] | ()4 Cancel [ O\

o

Make your selection and click OK.

©
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The OASIS software can communicate with Model 400 units in a 4990A rack either serially or
through an Ethernet connection. The Options dialog box is provided to set the appropriate
communication parameters for an installation. To access the Options dialog box click on the Edit
drop down menu and select Options. The following screen will appear:

H Options

ol ool @
>

— Communication Type

i® Serial i1 Ethemest ‘

— Serial K
Comm Part [COM1 =]

Baud Rate [19200 -l
[t Type] Flack [4x2] =]

— Ethermnet

13
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RS-232 Serial Communication Control
If RS-232 communications is selected then the following parameters must be specified:
Comm Port - Select the Comm port that is connected to the 4990A Rack.

Baud Rate - Select the baud rate that matches the setting of the 4990A Rack. The 4990A
Rack is limited to 9600 or 19200. The options available in this pull down menu will
determined by the Unit Type setting.

Unit Type - Select which type of units are in the configuration. This setti o
determines the appropriate options for the baud rate selection but also informs ©A

unit types when it is in OFFLINE mode so it can provide the appropriate indic s Where
unit type is displayed.

Ethernet Communication Control

When Ethernet is selected as the communication type, the Ether c@ication controls
become active.

Ethernet Addresses Table - This tables purpose is to assign a r. number to each physical
rack in the system. Since the Oasis controller software rack and slot number locations
to identify amplifier cards in the system, each physical r eds to be assigned a different
rack number from 1 to 16.

Every device on an Ethernet network must have g unique,s Ethernet addresses. Therefore,
a rack’s set of Ethernet addresses is used to i h physical rack is assigned to which
rack number in the table.

Below are the steps to assign and store Ethe addresses for a rack:
1. Select arack (row) in the tabl
2. Enter in the table th

3. Click on the “Write
the selected rack to

desire hernet addresses for the selected rack.

ck” n and follow the displayed instructions for setting up
and store Ethernet addresses.

4. Click on the “ ck” button and follow the displayed instructions for setting up
the selectedra erify Ethernet communication.

Active Rac kboxes - These checkboxes to the left of the Ethernet Addresses Table,
allow a use ake a rack active/inactive (start/stop communication with it) without having
to re-enter/delete,its Ethernet address data in the table.

Rea
(o10) c
la f

Button - Reads the Ethernet addresses from the actual rack which is setup and
or Ethernet addressing into the selected rack in the table. (Instructions are
setting up and connecting the rack for Ethernet addressing.)

d
ite Rack Button - Writes the selected rack’s Ethernet addresses in the table to the actual
which is setup and connected for Ethernet addressing. (Instructions are displayed for
etting up and connecting the rack for Ethernet addressing.)

@ - J'Test Rack Button - Verifies Ethernet communication with the selected rack in the table.

A%

(Instructions are displayed for setting up and connecting the rack for Ethernet
communication.)

Move Up Button - This is a table editing aid which moves the table's selected Ethernet
addresses up one row. (It exchanges the selected row's Ethernet addresses with the row
above it.)

14

\Z



54.3

ENDEVCO MODEL 4990A RACK
INSTRUCTION MANUAL

Move Down Button - This is a table editing aid which moves the table's selected Ethernet
addresses down one row. (It exchanges the selected row's Ethernet addresses with the row

2
>

address. (The

All Inactive Button - Unchecks all the active racks checkboxes.
All Active Button - Checks all the active racks checkboxes.
Ethernet Addressing Guidelines

The host computer must have a 10BASE-T Ethernet Network Interface Card installed a
must know the IP address, subnet mask, and installed gateway of the host compute

All devices on a given network must have the same Subnet Mask.

Each device on a network must have the same Network ID portion of the
numbers in the IP Address corresponding to the 255s in the Subnet Mask)

Each device on a network must have a different Host ID portion of thedlP & @ 5. (The numbers

in the IP Address corresponding to the Os in the Subnet Mask)

All devices on a given network must have the same/valid Ga
communicating across networks.

Configuring the Model 4990A Rack

ay Address if they are

ress for all active racks, this
writing data to the 4990A, the DIP
ot 16 must be set to the positions in

After entering the IP address, subnet mask and g
information must be written to the 4990A rack
switches on the backplane, above and to the right af,car

the following table:
POS S1 REMARK S2 REMARK
SWITCH < ’ SWITCH
SETTING SETTING
1 OFF OFF
2 OFF OFF
3 ON < - front panel RX | ON EDAS TX €< - front
panel TX
4 OFF ON EDAS RX € - front
panel RX
5 O X
6 EDAS TX & - front panel TX | X
X
X X baud rate = 9.6 or
19.2 kbd

15
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On the Options screen click on Write Rack. The following window will appear:

H Rack Ethemet Address Setup E

The rack must be setup for Ethernet address readdwrite;

- Power off rack. \®

- Dizconnect the Ethernet cable

- Set rack setup switchez: 51: 3&Bonw OM, 52 3% 4 onlpy ON
[Switches located at upper ight inslat 16]

- Connect B5232 zenal cable from computer ta front of rack.

- Power on rack.

- Specify computer zenal port uzed:

ICOM1 ~l :&

(] % Canicel

Follow the instructions and click OK. A write failure will pro xﬂlowing window:
=]

Winte waz unsuccessful.
Make zure:

- Correct comm port i selected.

- Back 1z powerned.

- Senial cable is connected properly. Q

e 0
Correct the problem and clic b

If you suspect the Ether able, or hub may be the cause of the failure:
Identify a vacant M) port on the host computer
Connect a seria 32) cable between this port and the 9 pin “D” connector on the 4990A.

Set the DIP switcheS§or serial communication per paragraph 3.3

If the 49 r@sponds, check the hardware (NIC, cable, hub) and check for a correct IP address,

subne®< gateway address.

16
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Once you have the correct IP address, subnet mask and gateway address displayed in the
Options window, set the DIP switches as follows:

POS S1 REMARK S2 REMARK
SWITCH SWITCH
SETTING SETTING
1 OFF (ON for snoop mode) OFF @
2 ON EDAS RX & - back plane RX OFF
3 OFF OFF (ON for s M’
4 OFF (ON for snoop mode) OFF (ON for snoop,méde)
5 ON EDAS TX € - back plane TX X &
6 OFF X 0
7 X X

8 X OEF baud rate = 19.2 kbd
On the Options screen click on Test Rack. The following windo ill appear:

_a
H Rack Ethemnet Communication Setup Ed

The rack must be zetup for Ethernet communication:

- Power off rack.

- Dizconnect the zenal cable if connected.

- Sef rack setup switches: 57: 2 & 5 anly S28 54 anly OM
[Switches located at upper right in zlot

- Connect Ethernet cable from o

[Uze a hub between rack and
- Powwer on rack.

of rack.
crozzover cable.]

O k. Cancel

Follow the instr s and click OK. The following window will be displayed while the computer
is establishing nications with the rack:

b secondz to bmeout and dizplay an enor dialog bos.

17
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If communication with the rack fails, the following window will be displayed:

=

Ethernet communication with the zelected rack faled.

Check:
- Selected Ethernet addreszs matches address in rack. \

-Rack iz powered OM. [Cyucle power to rack]

- Rack switches are zetup for Ethernet operation.

- Ethermnet hub iz powered OM and shows no enors.
- Ethernet cabling is connected.

Correct the errors and click OK. &
If you suspect the Ethernet NIC, cable, or hub may be the cause ofhe fatlu

Identify a vacant serial (COM) port on the host computer

Connect a serial (RS-232) cable between this port and the 9 pi " connector on the 4990A.
Set the DIP switches for serial communication per paragra

If the 4990A responds, check the hardware (NIC, le, and check for a correct IP address,

subnet mask and gateway address.

O
@b
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6. OPERATION

6.1 Connecting Sensors to OASIS 2000

6.1.1 Model 428 Two Channel PE/ISOTTRON Amplifier @

Both channel 1 and channel 2 input connectors are BNC. If the cable termination is
Microdot, use the BNC to 10-32 Microdot adapter supplied with the Model 428 t a
connection.

The analog output signals are available at the two BNC output connectors, and also at gn the
four 25-pin “D” connectors on the 4990A rack. Which connector depends on wfiich slotthe 428
board resides in. See paragraph 6.2.1 for pin assignments.

6.1.2 Model 433 Three Channel PE/ISOTRON Amplifier Q
2 Micro

All three input connectors are BNC. If the cable termination is 1 , use the BNC to

10-32 Microdot adapter supplied with the Model 433 to make the connection.
The analog output signals are available at the three BNC output connectors, and also at one of
the four 25-pin “D” connectors on the 4990A rack. Which geng depends on which slot the
433 board resides in. See paragraph 6.2.1 for pin assi

6.1.3 Model 436 Three Channel DC Amplifier

The Model 436 should warm up for one hour prior to taking data.

All three input connectors are 9 pin “D”. The ifiput pin assignments are as follows:

Pin 4: S- Sensor Signal Input ite wire of Endevco bridge)
Pin 5: S+ Sensor Signal Input wire of Endevco bridge)
Pin 7: P+ Excitation Vi wire of Endevco bridge)
Pin 8: P- Excitatio lack wire of Endevco bridge)

CAUTION: If remote se, OT used, pin 7 and pin 1 must be shorted together and pin 8
and pin 6 must b R er to avoid damage to the sensor.

The analog ou nals ‘are available at one of the four 25-pin “D” connectors on the 4990A
rack. Which con or depends on which slot the 436 board resides in. See paragraph 6.2.1 for
pin assignmeits.

,00
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6.1.4 Model 482 Eight Channel SMART MODAL/ISOTRON Amplifier

The eight SMART MODAL/ISOTRON inputs are connected to a 26 pin double density “D”
connector on the 482 module front panel.

for up to 32 channels of Smart ISOTRON or Non-Smart Sensors connected to a maximumyof

four OASIS Model 482 Smart ISOTRON Signal Conditioning Cards. This Input Breakout Pan

provides a quick-interface panel to attach BNC input connectors with minimal effort. The ou
€

The optional model 36019 Input Breakout Panel provides a one to one input connection interface @

this panel mates to the female double-density 26-pin subminiature input connectors e

482 card.
Pin-assignments are as follows:
Pin Function
2 Signal 1 K
3 Return 1
5 Signal 2
6 Return 2
8 Signal 3
9 Return 3
11 Signal 4

12 Return 4 O
14 Signal 5

15 Return 5

17 Signal 6

18 Return 6 \
20 Signal 7

21 Return 7 ()

23 Signal 8

©
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All analog outputs are accessible via the two 9 pin “D” connectors on the 482 module front panel.
One of the eight ISOTRON outputs is directed, under software control, to the BNC connector on
the front panel for bank switching.

Due to the high number of outputs, the analog output signals are not available at any of the four
25-pin “D” connectors on the 4990A rack.

The optional model 36020 provides a one to one output connection interface panel for up to fo
OASIS Model 482 amplifier cards. This output breakout panel provides an interface pal
quickly attach BNC connectors for DMM’s, Oscilloscopes and follow-on instrumentaii n.%
input of this panel mates to the output of the female, 9-pin "D" connectors of the M

Smart ISOTRON amplifier card.

J3 Function J4 Function

Pin Pin

1 Signal channel 4 1 Signal

2 Return channel 4 2 Retumych@nne

3 (Shield channel 4) 3 ield channel 8)
4 (Shield channel 3) 4 channel 7)
5 Signal channel 3 5 al channel 7
6 Return channel 3 6 Return channel 7
8 Signal channel 2 Signal channel 6
9 Return channel 2 Return channel 6
10 (Shield channel 2) (Shield channel 6)
11 (Shield channe 11 (Shield channel 5)
12 Signal channel 12 Signal channel 5
13 13 Return channel 5

Return ch@t
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6.2 Connecting the Analog Outputs

The analog outputs are available at the front of all the Model 400 series signal conditioning
modules except the Model 436. The analog outputs are available at one of the four 25 pin DB
connectors on the front of the Model 4990A Rack except the Model 482.

The optional model 36021 is a 24-Channel Breakout Panel that connects to the OASIS Ral
Model 4990A DB-25 output connectors, adapting them to convenient BNC connectors.#Thi
Breakout Panel can be used to connect equipment such as oscilloscopes, dat

systems, DMM'’s etc., to the Endevco OASIS system rack Model 4990A. Thi§ 2

Breakout Panel is an option when OASIS Model 428, 433 and 436 series cards are i ed
6.2.1 Pin assignment of the 25 pin “D” connector:
system rack  card panel connector 1 system rack  card pane nector 2
channel slot ch signal pin return pin channel slot ch sig return pin
1 1 1 16 3 13 5 1 3
2 1 2 15 2 14 5 1 2
3 1 3 14 1 15 5 3 14 1
4 2 1 17 4 16 6 1 17 4
5 2 2 18 5 17 6 2 18 5
6 2 3 19 6 18 19 6
7 3 1 22 10 19 1 22 10
8 3 2 21 9 20 2 21 9
9 3 3 20 8 3 20 8
10 4 1 23 11 8 1 23 11
11 4 2 24 12 23 8 2 24 12
12 4 3 25 13 24 8 3 25 13
system rack  card panel connector, system rack  card panel connector 4
channel slot ch signal pin channel slot ch signal pin return pin
25 9 1 16 37 13 1 16 3
26 9 2 15 38 13 2 15 2
27 9 3 14 1 39 13 3 14 1
28 10 1 4 40 14 1 17 4
29 10 2 5 41 14 2 18 5
30 10 6 42 14 3 19 6
31 11 10 43 15 1 22 10
32 11 21 9 44 15 2 21 9
33 11 20 8 45 15 3 20 8
34 1 1 23 11 46 16 1 23 11
35 2 2 24 12 47 16 2 24 12
36 3 25 13 48 16 3 25 13
N f each DB25 connector is connected to CHASSIS GND.

communication has been established between the computer and the rack you are ready
figure and operate the amplifier cards.

<
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SAFETY

The following general safety precautions must be observed during all phases of operation,
service, and repair of this instrument. Failure to comply with these precautions or with specific

warnings elsewhere in this manual violates safety standards of design, manufacture, and
intended use of the instrument. ENDEVCO assumes no liability for the customer’s failur;\

comply with these requirements.

Ground The Instrument

To minimize shock hazard, the instrument chassis and cabinet must be connected to a trical

ground.

The instrument is equipped with a three-conductor ac power cable. I he power cable

contact to two-contact adapter with the grounding wire (green) firmlypco ed to an electrical

must either be plugged into an approved three-contact electrical outle with a three-
|

ground (safety ground) at the power outlet. The power jack and in Oguef'the power cable
meet International Electrotechnical Commission (IEC) safety standa

Do Not Operate In An Explosive Atmosphere

Do not operate the instrument in the presence of fla

electrical

Keep away from live circuits

a % es or fumes. Operation of any
afety’hazard.

instrument in such an environment constitutes

adjustments must be made by qualified mainten@nce personnel. Do not replace components with

Operating personnel must not remove inéc’21 vers. Component replacement and internal

the power cable connected. Under cemai
the power cable removed. To inj
before touching them.

itions, dangerous voltages may exist even with
ies, always disconnect power and discharge circuits

Do Not Service Or Adjust

Do not attempt intess
aid and resusci

Do Not Substitute F

Because

a{@n adjustment unless another person, capable of rendering first
S present.

ts Or Modify Instrument

danger of introducing additional hazards, do not install substitute parts or perform
hori modification to the instrument. Return the instrument to ENDEVCO for service

ir {0 enSure that safety features are maintained.

grous Procedure Warnings

nings, such as the example below, precede potentially dangerous procedures throughout this

ual.

Instructions contained in the warnings must be followed.
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WARNING

Dangerous voltages, capable of causing death, are present in this
instrument. Use extreme caution when handling, testing, and adjusting.

7.7  Safety Symbols \@

General Definitions of Safety Symbols Used On Equipment or In Manuals.

Instruction manual symbol: the product will be marked with this symbol
I when it is necessary for the user to refer to the instruction manual in
order to protect against damage to the instrument

Protective conductorterminal. For protection ag%trical shock
in case of a fault. Used with field wiring termi gjindiCate the terminal
which must be connected to ground before'@perating/the equipment.

DANGER The DANGER sign denotes a hazasd alls attention to an operating procedure,
practice, condition or the like, whi dTesult in injury or death to personnel even

during normal operation.
The WARNNG sign degtie ard. It calls attention to an operating procedure,

WARNING J practice, condition or t % hich, if not corredly performed or adhered to, could
result ininjury or of:

onnel.
The CAUTIQN si otes a hazard. It calls attention to an operating procedure,
CAUTION practi n or the like, which, if not correctly performed or adhered to, could
res age to or destruction of part or all of the product.

7.8 Line Fus

Verih@e rect line fuse is installed before connecting the line cord.

\/Q
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100/115/230 VAC
50/60 Hz

CAUTION: For continuous protection

against fire replace with same type of @
fuse only!

ACHTUNG: Zur Vermeidung von Brandgefahr darf die

Sicherung nur durch identischen Typ ersetzt werden!

ATTENTION: Afin d'éviter tous risques de feu,
n'utiliser que de fusible du méme type!

PRECAUCION: Para proteccion contra fuego remplace K

fusible con el mismo tipo de fusible solamente!

Troubleshooting Tips

To aid in troubleshooting the rack, access to the power suppwmo le interconnect PCB is

gained with the rear panel dropped down to the open positio

4990A or cards do not respond check:

Power applied to 4990A rack. Check fuse. Fan Ible, air flow must be present.

Check DC voltages inside on b Jumpers W2/W4/W7/W8/W9 are labeled with their
appropriate voltages.

Serial cable/Ethernet cable

Type of Ethernet cable 2 connector on front panel. Must be crossover when connecting
computer directly t@sth

Type of serial ¢ 4@, raight TX = 2, RX = 3 at 4990A end), if null-modem cable is used, change
DIP switch S1 posigion 1 to ON. (See paragraph 4.3.)

Baud rate identical for OASIS 2000 software and for 4990A rack?

Check iS\plugged in properly. Connector must latch, LED must be on.
Ch card fumction. When powered on, LED must go from OFF --> red --> green/red
on fault status).

C
%II blink upon receiving serial data in the proper format.

s display/report fault status check:

a channel fault enabled for an unused channel?
Are all inputs of enabled channels connected to a sensor?
Check break-out box connected to input connector!
Check sensor cable

Check voltage across ISOTRON sensor, must be 10VDC to 14VDC. (Models 482, 433, and 428
in ISOTRON mode)
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Obtain fault status in OASIS 2000 software menu
No signal on output check:
If BNC output is used, check if proper channel is selected in OASIS 2000 menu. (Model 482)

Is the output cable connected to the proper 25 pin “D” output connector?

If card has just been powered on, exposed to extreme signal, or gain has just been switched\@

cable/sensor has just been connected wait 2 minutes for signal to settle down (ISOT
Sensors)

o)

o

26



8.

8.

8.

1

2

3

4

ENDEVCO MODEL 4990A RACK
INSTRUCTION MANUAL

ROUTINE MAINTENANCE AND HANDLING

Introduction

The OASIS 2000 is a self-contained electronic instrument that requires minimal maintenance. @
The OASIS 2000 is designed to require no component-level repair by the user. Ho

detailed schematics are available upon request.

The periodic maintenance function performed by the user is quality calibration. AF%V t

lifler to

failures simply require the user to return the failed 4990A rack or 400 series a
ENDEVCO for repair/replacement.

Should a faulty unit be returned to Endevco, it is suggested that theor equivalent

packaging be used. This will reduce damage to the equipment durin ip

Factory Service

ENDEVCO maintains factory service repair for all ENDEVCQO
replacement of a defective instrument, place a call to ENE
authorization number (RMA), then return the instrument to

pstruments. To obtain repair or
COyto obtain a return material
tory at the following address:

ENDEVCO

30700 Rancho Viejo Road \
San Juan Capistrano, CA 92675

TEL: 949-493-8181 Q
FAX: 949-661-7231 EQ

Email: applications@endevco.c
Web Site: http://www.ende @

To return an instr lease®
Ensure proper ng, preferably the original shipping cartons.

Prepay shipping an@jinsurance charges.

Attach t turn Material Authorization (RMA) number from ENDEVCO and include any
informagion ay be pertinent to the description of the failure/problem.

CO warrants each new electronic instrument to be free from defects in material and
kmanship. Please refer to the appropriate Warranty Policies for the terms and warranty
eflod. Instruments returned under warranty will be repaired or replaced at no charge, if the
ure is due to defective material or workmanship; and the unit is returned within the time period
and conditions of Endevco's warranty policy.

OUT-OF-WARRANTY RETURNS
Enclose a purchase order not to exceed $300.00, authorizing repair/calibration along with a full

explanation of the failure or symptoms observed to help in fixing the problem.  The instrument
will be repaired/calibrated, returned and invoiced for the actual repair charges. If the instrument
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cannot be repaired for $300.00 or less, ENDEVCO will submit a written quotation for the cost of
the repair and/or replacement of the unit.

2
>

o)
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ORDERING INFORMATION & ACCESSORIES

ENDEVCO Model 4990A must be specified in the following manner: 4990A-X
4990A-1 for Ethernet and RS232
4990A-2 for RS-232 only

Description Endevco Part No. Quantity Su
IEC 320 AC Power Cord EW599 1
Instruction Manual IM4990A

%,

OASIS Part Numbers

428 2 Channel PE/ISOTRON Board

433 3 Channel PE/ISOTRON Board

436 3 Channel DC Amplifier Board x
482 oard

8 Channel Smart MODAL/I@
Model 400 Series Accessories

For a complete list of accessories and options refer tothe following documents:

IMSW2000 Instruction Manual for the

configuration software
IM428 Instruction Manual for the

IM433 Instruction Man

IM436 Instruction Man th€"three channel DC amplifier

IM482 Instruction

,00
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0 channel PE/ISOTRON amplifier
| fax thethree channel PE/ISOTRON amplifier

the eight channel SMART MODAL/ISOTRON amplifier

You will only receive th n Manuals for the units you purchased. If you did not receive
these manuals pl coptact Endevco
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APPENDIX A
Making Ethernet Twisted-Pair Patch Cables

The 10BASE-T media system uses two pairs of wires, which are terminated in an eight pin RJ-45
connector. A male RJ-45 plug is mounted on each end of the twisted pair cable. A female RJ-45

jack is integrated into the Ethernet hub or NIC. The transmit and receive data signals on each

pair of a 10BASE-T segment are polarized, with one wire of each signal pair carrying the positive

(+) signal, and the other carrying the negative (-) signal. A common error when connecting t

computer to a Model 4990A is to make the connection with the widely available "silver N

patch cable typically used to connect telephones to a telephone jack. The problemgi th%
typical silver satin cable used for telephones does not have twisted wire pairs in it iSglac
twisted pairs results in excessive signal crosstalk and can cause "phantom co
occurs because collisions are detected in twisted-pair Ethernet by the simultangous
of signals on the transmit and receive wire pairs. Excessive crosstalk signals can look like
simultaneous traffic and can falsely trigger the collision detect circuit.

This can result in "late collisions,"” which are collisions that occur too ate innsmission of an
Ethernet frame. A normal collision results in the immediate retr@nsmissionof a frame by the

Ethernet interface. However, a late collision results in a lost fram at must be detected and
retransmitted by the application software. Retransmission b&pl tion is a lot slower and
e

can lead to a severe loss of application performance over twork. This problem can be
avoided by using only twisted-pair patch cables rated for u iSted-pair Ethernet systems.

The following table shows the RJ-45 connector pin assi

Contact 10Base-T Signal
1 TD+ (Transmit Data)
2 TD- (Transmit Data)

RD+ (Receive Data)

Not used

Not used
RD- (Receive Data)
Not Used

Not Used
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