
Signal Processor Upgrade, 
Build 17

For Training Use Only
For Actual Servicing of the 88D use the latest Engineering Handbook 

from the RADAR Operation Center



Purpose:
To provide the field tech with a basic understanding of the changes to 
the 88D from the installation of Modification Note 183.

Assumptions:
You have the following EHBs in hard or soft copy: 513, 518

This will allow you to look at documents that are too small to 
read on the screen

You have been trained on the 88D before viewing this.

Version 20160726
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Pre-mod, we had a DCU to control the antenna  and the 
DAU & IO panel interfacing external devices.
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The IFD fed the receiver card in the RVP which fed the 
RCP.  The maintenance panel provided basic functions.
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The New Signal Processor Interface Panel, Intermediate 
Frequency Digital Receiver and RADAR Signal Processor 
replace the IFD, RVP, RCP, DCU, DAU & Maintenance Panel
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We get a much simpler system to maintain.
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In UD 4 the IFD is replaced by the IFDR which 
is an IFD and Digital Receiver in one package.
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UD90 Processor Cabinet
The A1 Signal Processor Interface Panel 
(SPIP) is installed in the upper left

Below the KVM, the RADAR Signal Processor 
(RSP) is installed.  

The DCU is gone and now the SPIP drives the 
A14 Power Amplifier Unit.

The Power Administrators move to the right 
rack .

Two of the DAU power supplies go away 
leaving only the 28V power supply that now 
powers the SPIP.
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The Signal Processor 
Interface Panel 

The SPIP has 4 switches on the front.  They are 
mechanical push buttons.  The “Data ACQ”, “Pedestal” 
and the future/blank switch are also software 
controllable.
The “Data ACQ” switch is  similar to the original DAU 
power switch.  This  provides  DC power to external 
switches and sensors
The “Pedestal Power” switch provides power to the 
pedestal encoders, pedestal sensors, and the Power 
Amplifier control circuitry.
The “Pedestal Power ” and “Date ACQ” are also 
controlled System Test Software (STS).
The blank switch is not used in the initial deployment.
The “Panel” switch  controls  the 28V that powers the 
Signal Processor Interface Panel  (SPIP) itself. 
The rear of the panel provides connections to the 
Receiver, Transmitter, Shelter, Pedestal and Redundant 
Channel if required.
The cables that connect to the SPIP determine it’s 
automatic, self-configuration (Single or Redundant 
CH1/2). For example; a pedestal connection means it’s 
either a single thread system or redundant channel 2.
The RJ45 LAN connector connects to the RADAR Signal 
Processor (RSP).
See figure 4-9 in the 6-513 for more information
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The SPIP Display
“AC Power Status”  The display contains 
utility/generator power status in the upper 
part of the display

“DC Power Status”   In the lower left.
An SPIP can be used in single or redundant 
configurations. In a redundant configuration 
the SPIP can be ether channel 1 or channel 2.  
In a single configuration, the SPIP sees itself as 
channel 2.  As seen on right, the system is 
powered from the local PS1 and it's operating 
as channel 2.
“Status” on the lower right
“Channel Status” field displays Single or 
Redundant configuration.  In a redundant 
configuration “Comm Status” shows “OK” if 
the inter-panel link is good or “OFF LINE” for a 
failure or if the system is a single channel.
The “Faults” area is not used during initial 
deployment.

See figure 4-9 in the 6-513 for more 
information.
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RADAR Signal Processor
The RSP ingests data from the IFDR and the SPIP to 
create base data, which is sent to the RPG.

Backups can be saved to a hot swappable hard 
drive  (#9) as well as a CD/DVD disk drive for 
remote storage.

The unit has redundant hot swappable power 
supplies (#18 & #19).  An audible alarm indicates 
failure.

Three of the five RJ45 connections are used in the 
initial deployment.  One for the LAN, one for the 
SPIP and one for the IFDR

There are serial connections for the AME and the 
console server.

See figure 4-14 in the 6-513 for more information
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The IFDR combines the hardware of the IFD and 
receiver card and outputs to the RSP.
Transmitter triggers are generated in the IFDR and 
passed to the SPIP for transmission to the 
transmitter.
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Position data, digitized 
return data and Base 
Data
Pedestal position information from the 
encoders is sent to the SPIP and then to the 
RSP to be synchronized with (position tag) 
the returns from the IFDR.

The RADAR Signal Processor then processes 
the information and outputs base data to the 
RPG via the network  devices.
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The SPIP receives status signals
from sensors and devices in the
RDA and passes them to the 
RDASC computer (RSP).
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Control commands are sent 
from the RDASC computer 
(RSP) to the SPIP for 
distribution.
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The power monitor adjustment
is now controlled by the RSP 
automatically once a calibration 
routine is run. (6.5.13 of 6-513) 



More detailed information of signals to and from 
the SPIP may be found in Figure FO5-9 of the 513

Note: FPGA =
Field Programmable
Gate Array
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Additional details of signals from the RSP to the 
SPIP may be found in Tables 5-4 of the 513
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Additional details of signals from the SPIP to 
the RSP may be found in Tables 5-5 of the 513
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Additional Information 
may be found in 
Section 5.7 of the 513
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Pedestal Control
• The SPIP replaces the Digital Control Unit’s (DCU) functionality

• Encoder power comes from the SPIP to a DC to DC converter (+28V -> +5V)
• Encoder data is read by the SPIP
• Tach feed back goes to the SPIP, but is not used in the initial deployment.
• The “Drive Command” +/- 10V is provided by the SPIP (not manually adjusted)
• Power Amplifier K1 is controlled by the SPIP
• Faults from the Power Amplifier are collected by the SPIP

• The manual alignment of the DCU is replaced by an automated 
alignment that is typically only needed if weight distribution on the 
antenna changes. It is rarely needed for component replacements. 
Fault Note 37 has criteria for determining if the alignment is needed.
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Pedestal Interconnect
Single Channel RDA

As shown on the right, the cable that went to 
the DCU now feeds the SPIP.

The SPIP Drive Command Cable feeds the 
power Amplifier.

The SPIP connects to the RSP via cable W71
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Pedestal Interconnect
Redundant RDA
This drawing adds an Interchannel/interpanel link 
between the two SPIPS.

When running on channel 1, the commands and 
status to and from channel 1's RSP are sent to 
channel 2's SPIP via channel 1's SPIP to drive the 
pedestal. "Channel 2’s SPIP drives the power 
amplifier.

Only channel 2’s SPIP is connected to the encoders.

Power for the SPIPs is provided locally by the 28V 
power supply PS1 for each SPIP.

Redundant power is supplied across W101 the 
Interchannel/Interpanel link.   This is why the  SPIP 
display shows where the SPIP is getting it’s power.

The SPIPs read the cables connected to it to 
determine what type of system it is in (single, 
Channel 1 or Channel 2).
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Figure 2-12 of the 518 shows the +28V PS providing power to the SPIP which is then sending 28V to the pedestal 
for the DC to DC converters for the encoders and power for sensors, which provide 5V to the encoders and limit 
switches. 28V is used for other pedestal sensors (e.g. oil level sensors).
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The DC to DC converter converts 28V to 5V.  It has LED’s to indicate power on the 
input and output.  A sample of the elevation encoder’s 5V power is sent back to the 
SPIP for status. 

• Add picture of DC to DC 
converter here
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Figure 2-11 in the 518 shows the relationships of the SPIP, Power Amplifier, Encoders and 
Drive motors.  The Field Programmable Gate Array (FPGA) provides the safety logic for the 
pedestal positioning and provides the drive voltage to the Power Amplifier to drive the 
antenna
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There is now an order of precedence for troubleshooting the pedestal.  
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There are Fault Notes 
for the SPIP and 
Pedestal Positioning 
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There is a 
performance check 
and calibration note.
The note has you run a diagnostic, then run a 
VCP to verify no faults or alarms.  

If pedestal performance appears to operate 
normally after a major antenna drive 
component replacement, then a pedestal 
calibration is not advised.

Calibrating a normally functioning pedestal 
drive system will not improve performance and 
may introduce antenna control problems.

Pedestal calibration is not designed to fix 
hardware problems. Running it with system 
problems may mask problems, and will be a 
temporary fix that is likely to fail as the problem 
degrades.

If you're going to run a pedestal calibration, 
backup first! Backing up to the removable drive 
is quick and easy.
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Figure 5-21 of the 513 shows
the SPIPs relationship to the
waveguide switches and RDA 
Interface Unit (RDAIU)

Notice the RSPs communicate 
over the network forming an 
Interprocessor link.  The SPIPs 
have an Interpanel link.  

Only the SPIP in channel 2 
commands the RDAIU.

SPIPs receive power from 
local 28VDC PS or from the 
interpanel link. 
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Channel 1’s SPIP only controls
the transmitter’s Dummy Load / 
Antenna Waveguide switch

Channel 2’s SPIP controls the 
common waveguide switch and
the transmitter’s Dummy Load / 
Antenna Waveguide switch
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Channel 2’s SPIP directly 
controls the RDAIU.
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The pallet waveguide switches remain unchanged.
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With channel 1 in control, the SPIP
for channel 2 de-energizes 1S1 &1S2.

Ch 1’s SPIP controls 1S101 as needed

34



Channel 1’s SPIP communicates
with channel 2s SPIP via W101
(the Inter-Panel link) shown on
the bottom of this drawing. 
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Nothing is changed on the pallet.
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Miscellaneous Points
• IFDR power is now powered/controlled by a Power Administrator
• RSP has 200GB set aside for backups, 2TB unallocated.
• RSP has a CAC reader that is not configured with deployment
• Better Surge protection on new equipment
• DAU current limited 28V goes away as well as DAU PS2 and PS3
• SPIP outputs -15V, +28V, +15V and +5V as needed by sensors or switches
• IFDR provides transmitter triggers, PFN switching and RF phase control
• Pedestal speed/feedback is based on encoder values, not servo tach feedback
• SPIP safety logics function independently of the RSP software safeties.
• On startup or loss of RSP, SPIP goes to defaults (dummy load, HV off & servo off)
• STS can be used to move antenna from dead limit.
• In a redundant system, Ch 1’s SPIP is dependent on Ch2’s SPIP for multiple functions
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