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1.0
GENERAL DESCRIPTION

1.1
INTRODUCTION

This is a complete operational and maintenance manual for the CS-5040VXI Tuner, including unpacking and installation instructions, theory of operation, maintenance section, schematics and parts list.  Section 1 of this document is an overview description and specifications for the instrument.

The CS-5040VXI is a high dynamic range 0.5 - 20 GHz Microwave Tuner with 1 GHz center frequency and 500 MHz bandwidth, plus a 70, 140 or 160 MHz second IF output.  The unit is designed as a VXI module (“C” size) and occupies three slots in a standard VXI chassis.  Power and control for the tuner are received through its VXI interface.  The front panel contains signal inputs, outputs, and monitor points; several unit status indicators; and an auxiliary (troubleshooting) RS-232 control interface.  The CS-5040VXI front panel is shown in Figure 1.1. 

[image: image1.wmf]
Figure 1.1 CS-5040VXI Front Panel

1.2
VXI SYSTEM DESCRIPTION

The CS-5040VXI Tuner was developed as one of the primary components of a VXI microwave receiving system.  In addition to the Tuner, the system can contain one or more of the following additional units:



CS-5045VXI Demodulator with a 70MHz IF input



CS-5040-K/Ka Down-Converter, 18 to 40 GHz, with Preamplifiers



CS-5040-U Down-Converter, 40 to 60 GHz, with Preamplifier

Refer to Figure 1.2, a high-level block diagram of the system.  The Tuner and Demodulator are housed in a VXI chassis, from which they receive all power and control. The two Down-Converters, one for the 18 - 40 GHz band and one for the 40 - 60 GHz band, are placed near their respective antennas, and are connected to the Tuner by means of 50 ft. long power & control, reference and IF cables. The Down-Converters are connected in a “daisy-chain” configuration.  The CS-5040-K/Ka 18 - 40 GHz Down-Converter is shown connected to the Tuner; the CS-5040-U 40 - 60 GHz  Down-Converter is connected to the Tuner through the 18 - 40 Down-Converter. In this manner each of the Down-Converters can be accessed without the need for powering down and reconnecting.

Two coaxial cables and one power / control cable connect the Tuner and the Down-Converters. One coax routes the 240 MHz reference from the Tuner to the Down-Converters; the other coax routes  the Down-Converter’s IF signal, in the range of  2 to 18 GHz, back to the Tuner. Gain equalization is built into the Down-Converters in order to maintain the same insertion loss for all IF frequencies (approximately 20 dB at 18 GHz for a 50 ft run). 

Control signals originate at the Tuner to turn “on” and select bands in the Down-Converters. Power is also fed from the Tuner to the Down-Converters: ( 15 VDC.

If two Down-Converters are used in a system, the lower frequency one contains the circuitry necessary to route the power, reference signal, IF signal and band control to / from the second Down-Converter, if two are connected in the system.

The sweep function is implemented to allow crossing of the 18 and 40 GHz interfaces. This is accomplished by using PIN switches to select the Tuner inputs and to route the IF output signal from one Down-Converter to the other.

The Tuner accepts an external reference that locks the internal reference and becomes the sole frequency reference for the entire system. Auxiliary outputs from the Tuner are a 70/140/160 MHz  selectable IF and a 1.0 GHz IF, both with fixed RF-to-IF gain.




Figure 1.2  Typical VXI System Configuration

The Demodulator accepts only 70 MHz at its input and provides eight selectable bandwidths, auxiliary IF outputs (one with fixed gain and one with AGC/MGC capability), plus AM, FM and LOG video outputs. AM and FM video output levels are independently controllable via VXI.

Two selectable AM or FM audio outputs are provided, with levels independently controllable via VXI and by a volume control.   While the Tuner and Demodulator are normally controlled via a VXI interface and powered by the VXI chassis, both Tuner and Demodulator can be controlled via an auxiliary RS-232 interface, for troubleshooting purposes, through dedicated connectors on the front panel of each unit.  

1.3
PRINCIPLES OF OPERATION OVERVIEW

This section provides a brief overview of the CS-5040VXI Microwave Tuner. The detailed explanation is provided in the Theory of Operation section.




Figure 1.3  CS-5040VXI Simplified Block Diagram.

1.3.1
SIGNAL PATH

A switch selects either a 0.5 - 20 GHz RF input or the Down-Converter IF output (option 4) as the tuner input.  For either of these sources, the input signal is routed directly to a low gain microwave pre-amplifier to help set the noise figure and provide a relatively low VSWR input. The pre-amplifier output feeds a microwave SPDT switch to route the signal, depending upon the selected frequency. Signals above 8 GHz are routed to a second switch directly while the signal path is switched to the 0.5 - 8 GHz up-converter section for frequencies below 8 GHz.

Signals routed to the up-converter are fed to a switched filter bank to provide pre-selection prior to entering a microwave mixer. The mixer LO signal is provided by a fixed tuned, phase locked DRO. The input signal is translated up to a first I.F. frequency and is routed to the same microwave switch to which the 8 - 18 GHz frequency range signal is connected. The selected output from the switch drives an amplifier, which in turn drives a wide-band YIG pre-selector which is tunable over the 8 - 18 GHz frequency range. The YIG is 500-600 MHz wide. Following the YIG pre-selector the signal enters a microwave mixer where it is mixed with a microwave synthesizer signal. The output of the mixer is an IF signal with a 1.0 GHz center frequency and a 500 MHz bandwidth.

The 1 GHz center frequency IF signal is split into two signal paths with one being a 1 GHz channel which maintains the 500 MHz bandwidth of the pre-selector.

The second split of the 1 GHz wide-band IF is routed to an IF converter module where the signal is mixed with a phase locked oscillator. The signal is mixed to either a 70, 140 or 160 MHz IF center frequency. The signal is then filtered in one of two possible filters to provide the desired output.  The signal is split in order to provide two 70/140/160 MHz outputs on the front panel.  The first of the splits is first filtered/amplified to provide a fixed gain output.  The second is routed directly to connector J4 and is intended to be the input to a CS-5045VXI Demodulator.

1.3.2
SYNTHESIZERS

There are three synthesizers or phase locked oscillators within the unit, providing the necessary signals to translate the received signals to the desired IF frequency outputs. The three sources are: 



1)  a phase locked DRO 



2)  a microwave synthesizer with 100 Hz tuning resolution

3)  a phase locked oscillator programmable to 840, 860 or 930 MHz.

In the low band (0.5 to 8 GHz) a DRO is used to up-convert the 0.5 - 8 GHz input range into the 8 - 18 GHz range. The DRO is phase locked to a reference signal which is derived from the internal reference oscillator.

The microwave synthesizer  operates in the 7 - 17 GHz frequency range with 100 Hz tuning resolution. When the CS-5040VXI is tuned to either the 0.5 - 8 GHz or 8 – 20 GHz range, the synthesizer will maintain an upright spectrum. 

The LO for the 1 GHz to 70/140/160 MHz IF  converter is selected  to be either 930, 860 or 840 MHz, respectively. The internal microprocessor board commands the oscillator to the appropriate frequency when one of the three IF output frequencies is selected.  The LO frequencies, being lower than the 1 GHz center frequency, provide an up-right output spectrum.

 1.3.3
DIGITAL INTERFACES

The CS-5040VXI contains three digital interfaces.  The connector on the rear panel of the unit plugs directly into the back-plane of the VXI chassis.  The tuner derives its power from this interface and its operation is based upon the command and status information passed through the VXI interface.  The equipment also has a serial RS-232 interface on the front panel, available via a 9 pin “D” connector.  This is an auxiliary control interface provided to facilitate troubleshooting efforts.  A   15-pin high-density “D” connector permits connection to an external down-converter.  In the     VXI-based receiving system described in section 1.2, the CS-5040VXI controls two daisy-chained             down-converters via this interface (the CS-5040-K/Ka covering the 18 - 40 GHz range and the    CS-5040-U covering the 40 - 60 GHz range). 

1.4
SPECIFICATIONS
RF Frequency Range 

0.5 - 20.0 GHz

Noise Figure (@ 25 (C)

15 dB max., including limiter

Maximum RF Input Level 

+25 dBm without damage 

Input Third-order Intercept Point 

-2 dBm min. @ 25 (C

Image Rejection (first and second images) 

70 dB min.

Tuning Resolution 

100 Hz min.

RF-to-IF Gain (to all IF outputs) 

20 dB min.

RF-to-IF Amplitude Slope:

       1.0 GHz IF output  

(1 dB max. over the center 400 MHz


70, 140 and 160 MHz outputs 

(1 dB max. over the center 80% of band-pass

RF-to-IF Amplitude Ripple:

       1.0 GHz if output 

2.0 dB max. over the center 400 MHz


70, 140 and 160 MHz 

2.0 dB max. over the center 80% of band-pass

RF-to-IF Differential Group Delay


(160 MHz IF out) 

5 nsec max. over ( 32 MHz from center

                                                                                      

frequency

Local Oscillator Re-Radiation 

-90 dBm max., typically -100 dBm

IF Output Frequencies 

1.0 GHz

                                                                                     
70, 140 and 160 MHz, selectable

IF Output Bandwidths:

       1.0 GHz IF output (3 dB) 

500 MHz min.

       70 MHz IF output (1 dB)

50 MHz min.

       140/160 MHz output (1 dB) 

80 MHz min.

       Shape factors (80/6 dB)

1.5:1 min.

RF and IF VSWR 

2.5:1 max., in a 50 ohm system

Spurious Responses:

       Signal Related 

-60 dBc min., with a -25 dBm input signal, 

                                                                                     
    for frequencies further away than 5 kHz 

                                                                                     
    from center frequency

       Internally Generated 

-100 dBm max. equivalent input level

       Power Supply Generated 

-55 dBc min. for frequencies less than

                                                                                             5 kHz from center frequency

Input and output connectors:

       RF input, 0.5 to 18 GHz 

SMA, female

       Down-Converter IF input 

SMA, female 

       IF outputs 

BNC, female

Dynamic Range:

       Linear (referenced to 1 MHz bandwidth) 

90 dB min. 

       Single Tone 

-60 dBc min. for a -25 dBm input signal

       Two Tone (spur-free-dynamic-range) 

60 dB min. at 70/140/160 MHz output

                                                                                    
54 dB min. at 1.0 GHz output

Phase Noise (typical) 

Offset from C.F.
Phase Noise, typ

                                                                                     
(Hz)
(dBc/Hz)

                                                                                               
100
 - 65

                                                                                   
1 k
 - 75

                                         
10 k
 - 85

                                                                                            
100 k
 -100

                                                                                          
1 M
-115

                                                                          
10 M
-120

                                                                               
25 M 
-125

Phase Noise, integrated from 100 Hz to 25 MHz 

0.5 ( RMS max., 0.5 to 18 GHz

Scan and Tuning Speed:

       Step tuning (any step) 

5 msec typical, 10.0 msec max. to settle

                                                                                                  within ( 10 kHz, following the 

                                                                                                  last command bit

       Scan 

30 msec to 10 sec, programmable, full band

                                                                                                or any section of it. 

External Reference:

       Frequency 

10 MHz

       Selection 

Auto-sensing and switching when applied

       Input level

-10 to +13 dBm

Internal Reference:

        Frequency Stability 

3 x 10-9  per day max., after warm-up

        Frequency Accuracy (short term) 

( 3.3 x 10-8 x tuned frequency

Control:

       Main Interface

VXI, message-based, rear panel

                                                                                     
VXI, register-based, for some commands

       Auxiliary (troubleshooting) interface 

RS-232, serial, 9-pin “D” connector

       Down-converter interface 

15-pin High Density “D” connector

Front Panel Indicators 

Power, BITE, Access, Fail, Error Code,

                                                                                             External Reference Present     

Self-tests (BITE) 

Power supply voltages

                                                                                    
Memory battery voltage

                                                                                     
PLL Phase-lock status (three)

                                                                                     
PLL and reference tuning voltages

                                                                                      
Internal temperature

                                                                                     
Software version installed

Local Store and Recall Features 

100 configurations

                                                                                     
Recall and reconfigure in 30 msec max.

Temperature, operating 

0 to +50 (C, after 15 min warm-up, 

                                                                                           consistent with VXI frame specification.

                                                                                           (unit will remain functional).

EMI Shielding 

MIL-STD-461D, RE-02 and CE-03

Humidity 

30% to 95 %, non-condensing

Cooling 

Forced air from the VXI frame

Size 

VXI compatible, “C” size, 3 slots wide

Weight 

15 lb. max.

Shock and vibration, operating 

4G at 100 Hz

                                 non-operating 

7G at 100 Hz

Power 

All DC power from the VXI back-plane

                                                                                    
80 watts max.  consumption, without the

                                                                                      
      down-converter.

2.0
INSTALLATION

This section covers information pertaining to the unpacking, inspection and installation of the product into the user system.

2.1
UNPACKING and INSPECTION

The Communication Solutions, Inc. (COM-SOL) CS-5040VXI Microwave Tuner should be carefully unpacked and inspected for any damage in shipment prior to applying  power to the unit.  Should any apparent damage be detected, contact the shipper immediately.  If purchased directly from COM‑SOL, contact COM‑SOL with the appropriate data as quickly as possible.  If purchased from a system integrator, please contact the organization from which the CS-5040VXI was purchased.  After examining the outside of the instrument, inspect the unit for any loose hardware, broken wires, or loose connectors.  

2.2
DELIVERABLES

Each CS-5040VXI Microwave Tuner is shipped with an operators manual. 

2.3
MOUNTING

The CS-5040VXI was designed as a VXI-compatible (“C Size”) module.  When mounted in a standard VXI frame, the unit will occupy 3 slots.  The tuner obtains DC power from the VXI     back-plane (80 watts max.) and relies on forced air from the frame for cooling.

3.0
OPERATION

This section describes operation of the CS-5040VXI Microwave Tuner.  The unit is normally controlled via its VXI interface.  Additionally, there exists an RS-232 controller interface on the front panel to facilitate troubleshooting.  The front panel contains four LED indicators, an error code display, a “RESET” button, test points, and connectors for all external signals other than those in the VXI interface. Figure 3.1 shows the front panel layout for the CS-5040VXI.  The following sections will detail operation of the tuner through use of its command interface and features contained on the front panel.

[image: image2.wmf]
Figure 3.1  CS-5040VXI Front Panel Layout

3.1
FRONT PANEL INDICATORS, SWITCHES, AND TEST POINTS

The front panel of the CS-5040VXI contains several indicators, providing key information about its operational status.  If a more in-depth assessment of the tuner’s condition is required, an array of test points provides front panel access to 16 critical internal signals.  A recessed “RESET” switch is also provided.

3.1.1
ACCESS INDICATOR

The “ACCESS” indicator will light whenever the CS-5040VXI Microwave Tuner is being accessed.

3.1.2
FAIL INDICATOR

The “FAIL” indicator will light whenever the CS-5040VXI Microwave Tuner detects a problem with the VXI back-plane or is unable to communicate successfully over it.

3.1.3
ERROR INDICATOR AND DISPLAY

The “ERROR” indicator will illuminate whenever the CS-5040VXI Microwave Tuner built-in test (BITE) has detected an internal problem.  The display will indicate an error code.  This error code is the hexadecimal equivalent of the 16-bit status word described in section 3.2.2.  An all-zero error code corresponds to a fully operational state.  Refer to section 3.2.2 for the translation of other codes.

3.1.4
EXTERNAL REFERENCE INDICATOR

The External Reference (EXT REF) indicator is a green light in the upper left corner of the front panel.  The presence of an external reference signal is indicated in the following manner:

(a) LIGHT OFF -
internal reference is controlling the CS-5040VXI

(b) LIGHT ON -
a signal is present at the EXT REF with the correct level and

frequency; the CS-5040VXI is fully locked to the external reference.

3.1.5
RESET SWITCH

The front panel “RESET” switch provides a means of applying a hardware reset to the CS-5040VXI Microwave Tuner without cycling the power to the VXI chassis in which the unit is housed.  The push-button switch is recessed below the front panel to prevent the user from inadvertently depressing it.  A small metal pin or screwdriver which will fit through the hole on the front panel can be used to push in on the “RESET” switch and activate it.

3.1.6
TEST POINT ARRAY

An array of test points, which permit the user access to the sixteen internal signals shown in Table 3.1 lies directly below the “RESET” switch.  The signals are brought out to “tip jacks” and offer some additional maintenance and/or troubleshooting capabilities.  The test points are normally protected beneath a cover.  Removal of the small Phillips head screws in each of the four corners of the cover will permit the cover to be lifted off, exposing the sixteen test points. 

	Test Point
	Description

	MAIN LO
	Local Oscillator Signal used in conversion to 1 GHz IF

	2ND LO
	Local Oscillator Signal used in conversion to 70/140/160 MHz IF ( 0 = lock,  +5 vdc = unlock)

	LFS
	Low Frequency Synthesizer,  tune voltage ( 1-9 vdc)

	DRO
	17.52 MHz  DRO,  tune voltage (1-9vdc)

	EXT REF
	10 MHz External Reference, tune voltage  ( 1-9 vdc)

	AMPL CTRL
	Amplitude Control Signal for A2, 1 GHz IF Amplifier  ( 0-5 vdc)

	HORIZ OUT
	Microprocesser PCB (future option)

	KTP1
	VXI  Interface PCB  (future option)

	KTP2
	VXI  Interface PCB  (future option)

	+15V
	+15V DC Power Voltage

	+12V
	+12V DC Power Voltage

	+7.5V
	+7.5V DC Power Voltage

	+6V
	+6V DC Power Voltage

	-15V
	-15V DC Power Voltage

	GND
	Equipment Ground

	BATTERY
	Memory Battery Voltage  ( 3 vdc)


  Table 3.1  CS5040VXI Front Panel Test Points

3.2
CS-5040VXI CONTROL

The CS-5040VXI Microwave Tuner can be operated via either its primary rear panel VXI interface or a secondary RS-232 serial interface provided on the front panel.  

3.2.1
MESSAGE FORMAT

The message format used by the CS-5040VXI is relatively straight forward.  Each RS-232 message contains a start character, destination address, source address, command(s), and a stop character. When using the VXI Byte Transfer Protocol, the start character, stop character, source address, and destination address are not sent along with the message.  This is done in order to reduce traffic on the VXI bus.  The end of a message using VXI is denoted by setting bit 8 in the Byte Available command.

For example: 




Start character:  
always an ASCII  ‘[‘

Destination address: 
set to unit address (set by DIP switch or via software command  T01 to T63)

Source address: 
set to the controller number (C01 to C63)

Command: 

one or more commands separated by semicolons

Stop character:
always an ASCII   ‘]’

The start character '[' begins all RS-232 messages.  Upon receiving this character, the CS-5040VXI initializes its input buffer.  It is expected that the address header is to follow.  If a second start character is received before the stop character is received (in the middle of a message), the portion of the message prior to the second start character will be discarded and the message will be considered from the last start character to the stop character.

The destination address is a one letter device type followed by a two digit numerical address which identifies the unit to which the message is directed.  The device type identifier for the CS-5040VXI is a 'T'.  The numerical address can be in the range from 01 to 63. 

Each CS-5040VXI in a system should be set to a unique address.  All devices of a particular device type will respond to address 00 (i.e. D00).  Responses will always contain the unit’s current address.

The source address is a one letter device type followed by a two digit numerical address indicating from where the message originates.  

If the message originates from a host controller, the device identifier is a 'C'.  As with the destination address, the range of addresses is from 01 to 63.  Each controller in a system should have a unique address.

Commands consist of two-character mnemonics that are unique for each command.  Refer to Appendix A, titled Command Format and Descriptions for CS-5040VXI Microwave Tuner for a listing of command sequences and responses.  Some commands are complete by themselves, while others require an additional numerical parameter.

Multiple commands may be placed in the same message if separated by a semicolon.  The             CS-5040VXI will respond to each message for positive feedback that the commands have been received and executed.  If errors exist in the messages, such as parameter out of range or invalid command, an error is generated and returned.

The stop character ']' terminates each RS-232 message.  Upon receiving this character in an RS-232 message or upon receiving a Byte Available command with bit 8 set via the VXI interface, the      CS-5040VXI begins parsing, verifying, and executing each of the commands in the message.

3.2.2
STATUS WORD FORMAT

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	All register bits shown with a * (asterisk) are defined by the VXIbus specifications.
	
	
	

	All register bit numbers are as shown below.


	
	
	
	
	
	
	
	
	

	BIT 15
	BIT 14
	BIT 13
	BIT 12
	BIT 11
	BIT 10
	BIT 9
	BIT 8
	BIT 7
	BIT 6
	BIT 5
	BIT 4
	BIT 3
	BIT 2
	BIT 1
	BIT 0

	Register 00  (ID / Logical Address)

	Device Class
	Addr Space
	Manufacturer’s ID  (3762 decimal)

	1
	0
	1
	1
	1
	1
	1
	0
	1
	0
	1
	1
	0
	0
	1
	0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Device Class = 10 = Message Based
	
	
	BEB2 hex
	
	
	
	
	
	

	Addr Space = 11 = A16 Only
	
	
	
	
	
	
	
	
	
	
	

	Manu. ID = 3762 decimal or  EB2 hex
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 02  (Device Type)

	Model Code (A16 only uses all 16 bits for Model Code)  (5040 decimal)

	0
	0
	0
	1
	0
	0
	1
	1
	1
	0
	1
	1
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	13B0 hex
	
	
	
	
	
	


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 04  (Status / Control)

	A24/32
	MOD

ID
	VXI Device Dependent
	Local Dev Dependent (see NOTE)
	Ready
	Passed
	Sysfail
	RST

	Active
	
	(Reflects corresponding field in Cntrl Reg)
	
	
	
	
	
	
	
	Inhibit
	

	*
	*
	x
	x
	x
	X
	x
	x
	x
	x
	x
	x
	*
	*
	*
	*

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	
	
	
	
	Error
	Sweep Mode
	Reference
	Undefined
	Undefined
	
	

	
	
	
	
	   0 = OK
	0 = Continuous
	  0 = Internal
	
	
	
	
	
	

	
	
	
	
	   1 = Error
	1 = Sweep Once
	  1 = External
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	NOTE: An Error status of 1 (indicating an error) warns the controller to read the Detailed Status Register (register 3E hex) to determine the exact cause of the error.  If any bit in register #3Ehex shows an error condition, this ERROR bit in register #04hex will be set. Only when NO bits are set in register #3E hex will this Error flag be cleared.   


	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 04  (Status / Control)

	A24/32
	Not
	VXI Device Dependent
	Not Used
	Sysfail
	Reset

	Active
	Used
	(Reflects corresponding field in Cntr Reg)
	
	
	
	
	
	
	
	Inhibit
	

	*
	-
	x
	x
	x
	X
	x
	-
	-
	-
	-
	-
	-
	-
	*
	*

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Undefined
	Undefined
	Undefined
	Undefined
	Undefined
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 06  (Offset Register)

	Not Used in A16 Only Devices

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	COMMUNICATION REGISTERS

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 08  (Protocol Register)

	CMDR
	Signal
	Master
	Interr
	FHS
	SHRD
	RESERVED
	DEVICE DEPENDENT

	
	Reg
	
	
	
	MEM
	
	
	
	
	
	
	
	
	
	

	1
	1
	1
	1
	1
	1
	x
	X
	x
	x
	x
	x
	x
	x
	x
	x

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CMDR = Servant Only
	
	
	
	
	
	
	
	
	
	
	
	

	Signal Register = No Signal Register
	
	Undefined
	Undefined
	Undefined
	Undefined
	

	Master = No VME Bus Master Capability
	
	
	
	
	
	
	
	
	
	

	Interrupter = Interrupter Capable
	
	
	
	
	
	
	
	
	
	
	

	FHS = No Fast Handshake Transfers
	
	
	
	
	
	
	
	
	
	

	Shared Memory = No Shared Memory Protocol support
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 0A (Response Register)

	
	RSVD
	DOR
	DIR
	ERR
	READ
	WRITE
	FHS
	LCKD
	DEVICE DEPENDENT

	
	
	
	
	
	RDY
	RDY
	ACTIV
	
	
	
	
	
	
	
	

	0
	*
	*
	*
	*
	*
	*
	1
	*
	x
	x
	x
	x
	x
	x
	x

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	Undefined
	Undefined
	Undefined
	Undefined
	Undefined
	Undefined
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	FHS Active = FHS Inactive
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 0C (Data High)

	Not Used

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 0E (Data Low)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*
	*

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	Device Dependent Registers

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 20hex  (Command Register)

	First Character of Command 

(ascii code in hex)
	Second Character of Command 

(ascii code in hex)

	Char1
	Char1
	Char1
	Char1
	Char1
	Char1
	Char1
	Char1
	Char2
	Char2
	Char2
	Char

2
	Char2
	Char2
	Char2
	Char2

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	(i.e. Command AF to Disable Autostop Mode would be  4146hex - 41hex for 'A' and 46hex for 'F')
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	Command
	Description
	
	

	
	
	Char 1
	Char 2
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	A
	F
	Disable Autostop Mode
	
	
	
	
	
	

	
	
	A
	N
	Enable Autostop Mode
	
	
	
	
	
	

	
	
	C
	S
	Continue Sweep
	
	
	
	
	
	
	

	
	
	C
	W
	Set Tuner to CW(or manual) Mode
	
	
	
	
	

	
	
	F
	0
	Set Center Frequency
	
	
	(Note 1)
	
	

	
	
	F
	1
	Set Start Frequency
	
	
	
	(Note 1)
	
	

	
	
	F
	2
	Set Stop Frequency
	
	
	
	(Note 1)
	
	

	
	
	I
	F
	Set IF Output Frequency
	
	
	(Note 2)
	
	

	
	
	P
	E
	Erase Presets
	
	
	
	
	
	
	
	

	
	
	P
	R
	Recall Preset
	
	
	
	
	(Note 2)
	
	

	
	
	P
	S
	Set Preset
	
	
	
	
	(Note 2)
	
	

	
	
	R
	L
	Remote (RS-232 Port) Lockout
	
	
	
	
	

	
	
	R
	S
	Restart Sweep
	
	
	
	
	
	
	

	
	
	R
	U
	Remote (RS-232 Port) Unlock
	
	
	
	
	

	
	
	S
	C
	Sweep Continuous
	
	
	
	
	
	
	

	
	
	S
	O
	Sweep Once
	
	
	
	
	
	
	
	

	
	
	S
	T
	Set Sweep Time
	
	
	
	(Note 2)
	
	

	
	
	S
	W
	Set Tuner to Sweep Mode
	
	
	
	
	
	

	
	
	T
	H
	Set Autostop Threshold
	
	
	(Note 1)
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NOTE 1: Additional data must be written to the corresponding parameter register before setting this command.



	NOTE 2: Additional data must be written to the scratch register before sending this command. (See Below)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	Parameter Registers



	Scratch Register 22hex 

	Most Significant Byte
	Least Significant Byte

	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	This register must be loaded with the appropriate data (shown below) for the appropriate command before the command is written into the command register.  All data is written in Hex.
	

	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	IF Command: IF selection of 70,140 and 160 respectively.
	
	
	
	
	

	PR Command:  Preset number to recall ranging from 0 - 99 (0 – 63 Hex)
	
	
	
	

	PS Command:  Preset number to store ranging from 0 - 99 (0 – 63 Hex)
	
	
	
	

	ST Command:  Sweep time ranging from 60 - 9999 milliseconds (1E Hex - 270F Hex)
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 24hex  (Center Frequency Parameter Register) Lower 16 Bits

	Most Significant Byte
	Least Significant Byte

	F15
	F14
	F13
	F12
	F11
	F10
	F9
	F8
	F7
	F6
	F5
	F4
	F3
	F2
	F1
	F0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 26hex  (Center Frequency Parameter Register) Middle 16 Bits

	Most Significant Byte
	Least Significant Byte

	F31
	F30
	F29
	F28
	F27
	F26
	F25
	F24
	F23
	F22
	F21
	F20
	F19
	F18
	F17
	F16

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 28hex  (Center Frequency Parameter Register) Upper 16 Bits

	Most Significant Byte
	Least Significant Byte

	F47
	F46
	F45
	F44
	F43
	F42
	F41
	F40
	F39
	F38
	F37
	F36
	F35
	F34
	F33
	F32

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NOTE:  The frequency parameter is a 32-bit word that corresponds to the tuned RF frequency in 100 Hz resolution.  (i.e. 2.1234567 GHz is sent as   000001440387hex  or

         0000 0000 0000 0000 0000 0001 0100 0100 0000 0011 1000 0111 binary )
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 2Ahex  (Start Frequency Parameter Register) Lower 16 Bits

	Most Significant Byte
	Least Significant Byte

	F15
	F14
	F13
	F12
	F11
	F10
	F9
	F8
	F7
	F6
	F5
	F4
	F3
	F2
	F1
	F0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 2Chex  (Start Frequency Parameter Register) Middle 16 Bits

	Most Significant Byte
	Least Significant Byte

	F31
	F30
	F29
	F28
	F27
	F26
	F25
	F24
	F23
	F22
	F21
	F20
	F19
	F18
	F17
	F16

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	Register 2Ehex  (Start Frequency Parameter Register) Upper 16 Bits

	Most Significant Byte
	Least Significant Byte

	F47
	F46
	F45
	F44
	F43
	F42
	F41
	F40
	F39
	F38
	F37
	F36
	F35
	F34
	F33
	F32

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NOTE:  The frequency parameter is a 32-bit word that corresponds to the tuned RF frequency in 100 Hz resolution.  (i.e. 2.1234567 GHz is sent as   000001440387hex  or

           0000 0000 0000 0000 0000 0001 0100 0100 0000 0011 1000 0111 binary )
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 30hex  (Stop Frequency Parameter Register) Lower 16 Bits

	Most Significant Byte
	Least Significant Byte

	F15
	F14
	F13
	F12
	F11
	F10
	F9
	F8
	F7
	F6
	F5
	F4
	F3
	F2
	F1
	F0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 32hex  (Stop Frequency Parameter Register) Middle 16 Bits

	Most Significant Byte
	Least Significant Byte

	F31
	F30
	F29
	F28
	F27
	F26
	F25
	F24
	F23
	F22
	F21
	F20
	F19
	F18
	F17
	F16

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 34hex  (Stop Frequency Parameter Register) Upper 16 Bits

	Most Significant Byte
	Least Significant Byte

	F47
	F46
	F45
	F44
	F43
	F42
	F41
	F40
	F39
	F38
	F37
	F36
	F35
	F34
	F33
	F32

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NOTE:  The frequency parameter is a 32-bit word that corresponds to the tuned RF frequency in 100 Hz resolution.  (i.e. 2.1234567 GHz is sent as   000001440387hex  or

           0000 0000 0000 0000 0000 0001 0100 0100 0000 0011 1000 0111 binary )
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 36hex  (Autostop Frequency Register) Lower 16 Bits READ ONLY

	
	
	
	
	
	
	
	
	Least Significant Byte

	F15
	F14
	F13
	F12
	F11
	F10
	F9
	F8
	F7
	F6
	F5
	F4
	F3
	F2
	F1
	F0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 38hex  (Autostop Frequency Register) Middle 16 Bits READ ONLY

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	F31
	F30
	F29
	F28
	F27
	F26
	F25
	F24
	F23
	F22
	F21
	F20
	F19
	F18
	F17
	F16

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 3Ahex  (Autostop Frequency Register) Upper 16 Bits READ ONLY

	Most Significant Byte
	
	
	
	
	
	
	
	

	F47
	F46
	F45
	F44
	F43
	F42
	F41
	F40
	F39
	F38
	F37
	F36
	F35
	F34
	F33
	F32

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NOTE:  The frequency parameter is a 32-bit word that corresponds to the tuned RF frequency in 100 Hz resolution. (i.e. 2.1234567 GHz is sent as   000001440387hex  or

           0000 0000 0000 0000 0000 0001 0100 0100 0000 0011 1000 0111 binary )
	

	Register 3C (Autostop Threshold)

	Most Significant Byte
	Least Significant Byte

	15
	14
	13
	12
	11
	10
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	This register must be loaded with a threshold ranging from 20 to 80 dBm (14 Hex -    50 Hex) before loading the command register with the TH command.
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Register 3Ehex  (Detailed Status)  READ ONLY

	Power Supply Status
	Phase Lock Status
	Temp
	Sweep
	Sweep
	End of
	Autostop

	+7.5
	+12V
	+15V
	+6V
	-15V
	BAT V
	
	
	
	
	
	On
	Ready
	Sweep
	Trig
	Mode

	x
	x
	x
	x
	x
	X
	x
	X
	x
	x
	x
	x
	x
	x
	x
	x

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	Main
	2nd Local
	LFS
	DRO
	
	
	

	
	
	
	
	
	
	
	Oscillator
	
	
	
	
	
	
	

	
	
	
	
	
	  0 = Locked
	  0 = Locked
	  0 = Locked
	  0 = Locked
	
	
	

	
	
	
	
	
	  1 = Unlocked
	  1 = Unlocked
	  1 = Unlocked
	  1 = Unlocked
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Power Supply Status:
	
	
	
	
	
	
	
	
	
	
	
	

	    A Status of OK or GOOD will be indicated by a 0 (zero) in that bit position.  A 1 (one) in any bit position indicates an ERROR or BAD condition exists for that internal module or supply.

	 
	
	
	
	

	A 1 in the TEMP bit indicates an out of range temperature condition.


	
	
	

	A 1 in the Sweep On bit indicates Sweep mode: A 0 indicates Manual Mode.


	
	

	A 1 in the Sweep Ready bit indicates the the tuner is ready to begin the next sweep (blanking interval complete) which will be started upon receiving a Continue Sweep command.

	    
	
	
	
	
	
	

	A 1 in the End of Sweep bit indicates that the stop frequency has been reached and the blanking period has begun.   

	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A 1 in the Autostop Trigger bit indicates that autostop has triggered.  The frequency that the sweep was stopped on will be contained in the Autostop Frequency Registers.

	    
	
	
	

	A 1 in the Autostop Mode bit indicates autostop mode is enabled.
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


	Interrupt Status/ID

	
	
	
	
	
	Sweep
	End of
	Auto
	Least Significant Byte

	
	
	
	
	
	Ready
	Sweep
	Stopped
	Logical Address

	1
	0
	0
	0
	0
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	The Interrupt Status/ID is returned in response to an interrupt acknowledge cycle.  A 1 in any of the event bits ( Sweep Ready, End of Sweep, or Autostopped) corresponds to the occurance of that particular event.


3.2.3 
RS-232 INTERFACE

Under normal conditions, command and status data are communicated over the VXI interface.  A serial RS-232 interface is provided, however, as an aid in troubleshooting the device.  The serial port can be enabled or disabled with the “RU” (Remote Unlock) or “RL” (Remote Lockout) commands respectively.

Figure 3.1 shows both the pin connections of the front panel connector, J11, and the required cable configuration.




Figure 3.2  RS-232 Pin Connections and Recommended Cable
3.3
EXTERNAL INTERFACE CONNECTIONS

The following is a list of input and output connectors:

	LABEL
	CONNECTOR
	SYMB
	REMARKS

	RF IN
	SMA
	J1
	Microwave Input, 0.5 - 20 GHz

	DOWNCONVERTER IF IN (Option 4)
	SMA
	J2
	Microwave Input, 2 - 18 GHz

(IF output from down-converter)

	70/140/160 MHz

IF OUT (WB)
	BNC Female
	J3
	Fixed Gain

70/140/160 MHz IF Output

	70/140/160 MHz

IF OUT
	BNC Female
	J4
	70/140/160 MHz IF Output

(to CS-5045VXI Demodulator)

	1 GHz IF OUT
	SMA
	J5
	1 GHz, 500 MHz BW

	10 MHz EXT REF
	BNC, Female
	J6
	10 MHz precision reference

	240 MHz REF OUT (Option 4)
	SMA
	J7
	240 MHz Reference Oscillator Output

	CLK OUT
	BNC
	J8
	Digital System Clock Output

	AUTOSTOP
	SMC
	J9
	AUTOSTOP Input

(from CS-5045VXI Demodulator)

	DOWNCONVERTER

INTERFACE 

(Option 4)
	15 Pin 'D' (High Density) Female
	J10
	Control Signals Permit the Tuner to “Turn On” and/or Select Bands in the Down-Converters

	RS-232
	9 Pin 'D' Female
	J11
	RS-232 Serial Interface


Table 3.2  CS5040VXI Input / Output Signal Connectors

3.4
EXTERNAL REFERENCE

The EXT REF port on the front panel accepts only the 10 MHz frequency indicated.

APPENDIX A

RS-232/VXI BYTE TRANSFER

COMMAND FORMAT AND DESCRIPTIONS

FOR

CS-5040VXI MICROWAVE TUNER

CS-5040VXI COMMAND DICTIONARY
TABLE OF CONTENTS


AA
Request Autostop Frequency
3
AC
Request Installed Options
4
AF
Disable Autostop Mode
4
AN
Enable Autostop Mode
4
CS
Continue Sweep
5
CW
Set Tuner to CW  (or Manual) Mode
5
ER
Error Responses
6
F0
Set Center Frequency
7
F1
Set Start Frequency
7
F2
Set Stop Frequency
7
GS
Request General Status
8
HU
Request Address (Who Are You)
8
ID
Request Device Identification
8
IF
Set IF Output Frequency
9
PRE
Erase (Clear) All Preset Locations
9
PRR
Recall Preset
10
PRS
Set Preset
10
QP
Quick Poll
11
RF
Disable VXI Response Mode
11
RL
Remote Lockout
11
RN
Enable VXI Response Mode
12
RS
Restart Sweep
12
RU
Remote Unlock (VXI only)
12
SC
Sweep Continuous
13
SO
Sweep Once
13
ST
Set Sweep Time
14
SW
Set Tuner Mode to Sweep
14
TD 
Request Test Data Information
15
TV 
Request BITE Test Voltages Information
16
TH
Set Autostop Threshold
15
VR
Request Main CPU Version
16
VS
Request Sweep CPU Version
16
WU
Request Capabilities (What Are You)
17


COMMAND DEFINITIONS AND USAGE

[image: image3.wmf][T01C03F012.5]

Start

Character

(RS-232

 ONLY)

Destination

Address (RS-

232 ONLY)

Source

Address (RS-

232 Only)

Command

Stop

Character

(RS-232

 ONLY)


The following list includes all possible commands and queries accepted by the CS-5040VXI Tuner from the RS-232 port and through the VXI Byte Transfer Protocol. The format is shown in the above picture. Start and stop characters, source and destination addresses must always be present in any command (for RS-232 only), but will not be listed below. 

As stated above, when using the VXI Byte Transfer Protocol, the start character, stop character, source address, and destination address are not sent along with the message.  This is done in order to reduce traffic on the VXI bus.  The end of a message using VXI is denoted by setting bit 8 in the Byte Available command.

AA
Request Autostop Frequency

DESCRIPTION: Returns the frequency at which the tuner is autostopped.


COMMAND:   AA?


RESPONSE: 
1) AAxxx.yyyyyyy

Autostopped Frequency



    
2) CS



Not Autostopped




where






xxx.yyyyyyy  is the frequency at which the tuner stopped when the auto-stop command occurred. 


Response 1 will be returned when the tuner is autostopped.  


Response 2 is returned (with no frequency) if the tuner is not autostopped.

NOTE: If the tuner is in the “single-sweep” mode, it could be stopped at the highest frequency. In that case, the response returned will be CS.


REFERENCE: CS

AC
Request Installed Options

DESCRIPTION: Queries the CS-5040VXI to return a code for any special installed options.  The number is returned in decimal format with each bit indicating whether an option is installed or not.  A 1 (one) indicates that the option is installed and a 0 (zero) indicates the option is not installed.


COMMAND:  1) AC?


RESPONSE: 
1) ACxxx
Options installed

Response 1 will always be returned.  The xxx is a three digit decimal code indicating the installed options.  If no options are installed the response will be:  AC000.


EXAMPLES: 
AC?


REFERENCE: N/A

AF
Disable Autostop Mode

DESCRIPTION:  Disables the autostop function while in sweep mode.  


COMMAND:    AF


RESPONSE: 
  AF

Autostop is disabled


REFERENCE:   SW, TH

AN
Enable Autostop Mode

DESCRIPTION:  Enables the autostop function while in sweep mode.  


COMMAND:  AN


RESPONSE: 
AN

Autostop is enabled


REFERENCES:  SW, TH

CS
Continue Sweep 

DESCRIPTION:  Continues sweep when stopped due to autostop.


COMMAND: 
1) CS




2) CS?


RESPONSE: 
1) SW

Sweeping




2) CW

In CW mode

Command 1 is used to continue the sweep at the point it stopped from due to an autostop condition.  Response 1 will always be returned from command 1 if the tuner is sweeping. Response 2 will be returned if the tuner is in CW or manual mode.

Command 2 is a query and will return one of the two responses.


EXAMPLES: 
CS


REFERENCE: SW

CW
Set Tuner to CW  (or Manual) Mode

DESCRIPTION:  Places the tuner into CW or Manual mode (fixed frequency).  


COMMAND:  1) CW




2) CW?


RESPONSE: 
1) CW




2) SW

Command 1 is used to place the tuner into CW mode. Response 1 is returned. 

Command 2 is used to request the current tuner mode.  Response 1 will be returned if the tuner is in CW mode and response 2 will be returned if the tuner is in sweep mode.


REFERENCE: SW

ER
Error Responses


RESPONSE:  ER200

ER001
- COMMAND NOT FOUND


An illegal mnemonic was received by the Tuner. The ER001 will  overwrite the bad mnemonic and the command will  be returned. If multiple commands are received (separated by semicolons) the other commands will still be executed, if valid.


Example: Command T34C01F01.23;XXG;CW



    Return      C01T34F01.230000;ER001;CW - the frequency and mode 


commands are executed.

ER002 - PARAMETER OUT OF RANGE


The command will be overwritten by ER002.

ER004 - INCOMPATIBLE PARAMETERS


In setting up a sweep, several parameters are used. If a command is received which creates a  violation in  some relationship (such as sweep  too narrow), this response will be returned. It overwrites the input command. In some cases, it may be necessary to set parameters in a particular order to avoid this condition. 


For example, if the tuner is sweeping from 2 to 4 GHz and the operator wants to change to 4-6 GHz, F2 must  be commanded first to go to 6 GHz, before setting  F1 to 4 GHz. Otherwise F1 and F2 would become equal and an  error message would be returned.

ER107 - OPTION NOT FOUND


A command was received which  referred to an option that is not present in this device.

F0
Set Center Frequency


DESCRIPTION:  Sets a new center frequency in the tuner.


COMMAND:  1) F0xxx.yyyyyyy
where xxx.yyyyyyy is the desired frequency in GHz




2) F0?


RESPONSE: 
F0zzz.wwwwwww
where zzz.wwwwwww is the updated frequency

Command 1 tells the tuner to tune to xxx.yyyyyyy GHz. The tuner will accept a shorter form, with  or without the decimal point.  The tuner validates the data and either accepts the new frequency or returns a different frequency (zzz.wwwwwww) if the value sent is out of range. If the tuner is in CW or (F0 modes the tuner is set to the new frequency; in sweep mode the value is accepted and is used as the center frequency when the mode is changed.



Command 2 is used to request the current center frequency of the tuner.


EXAMPLES:
F017.123456    
Set the center frequency to 17.123456 GHz 




F03

  
Set the center frequency to 3 GHz 




F0.58
      
  
Set the center frequency to .58 GHz 


REFERENCE: CW

F1
Set Start Frequency


Refer to F0 for usage and response, replacing F0 with F1.

F2
Set Stop Frequency


Refer to F0 for usage and response, replacing F0 with  F2.

GS
Request General Status


DESCRIPTION:  Requests the status or present settings of the tuner.  


COMMAND:  GS?

RESPONSES:.F0aaa.bbbbbbb;F1ccc.ddddddd;F2eee.fffffff;STkkkk;THxx;AN(or AF);CW (or SW); SO (or SC); IFy


which returns information on F0, F1 and F2 frequency settings, plus sweep time (ST) and status of the auto-stop function (on or off).  All frequencies returned are in GHz, with format “aaa.bbbbbbb”.


REFERENCES: AA, AC, AF, AN, CS, CW, FO, F1, F2, ST, SW, TH

HU
Request Address (Who Are You)

DESCRIPTION:  Requests the address of the device.  The correct address is needed in order to communicate with the device through the serial port.  


COMMAND:  HU?


RESPONSE: 
HUTbb   where    T  =  the device type (tuner)






   bb  =  the 2 digit hard coded address (01 to 63) 

This command is used to request the device type and address of the tuner.  Response will be returned at all times.  Address 00 is considered a broadcast address and as long as the device type is correct, the unit will execute and respond to commands.  


REFERENCE: WU, ID

ID
Request Device Identification


DESCRIPTION:  Request the device ID of the unit.  This is usually the model number of the 




device.


COMMAND:  1) ID?


RESPONSE: 
1) IDaa-bbbb
where aa-bbbb is the identifier for the device (CS-5040VXI)

Command 1 is used to request the ID or model number of the unit.  Response 1 will always be returned.


EXAMPLES: 
ID?

Request ID or model number.


REFERENCE: N/A

IF
Set IF Output Frequency


DESCRIPTION:  Selects  the IF output frequency for the CS-5040VXI.


COMMAND:  1) OF?




2) OFxxx


RESPONSE: 
1) OFyyy
where  xxx is the desired IF output frequency







yyy is the current IF output frequency




2) ER009

Command 1 is used to request the current IF output frequency of the tuner.  Command 2 is used to set the IF output frequency to xxx MHz.  Response 1 will be returned for all correct frequencies.  Otherwise, response 2 will be returned indicating the desired IF output frequency is not allowed.


EXAMPLES: 
OF70


Select 70 MHz Output Frequency




OF140


Select 140 MHz Output Frequency




OF160


Select 160 MHz Output Frequency


REFERENCE: N/A

PRE
Erase (Clear) All Preset Locations

DESCRIPTION: Clears all 100 preset locations.

COMMAND:  
PRE

RESPONSE: 
PRE

REFERENCE:  
PRR, PRS

PRR
Recall Preset

DESCRIPTION: Retrieves a preset location and sets the CS-5040VXI to the stored parameters.

COMMAND:  
PRR ## 
where ## is the preset location number, from 00 to 99

RESPONSE: 
1) PRR ##




2) ER002

Command is used to retrieve the information stored in a given location. Response 1 will always be returned. Response 2 is returned if the location number is incorrect (out of the range specified).  Stored settings, include the following:  F0, F1, F2, Autostop Threshold, Sweep Time, Autostop On/Off, Sweep/CW, I.F..

EXAMPLES: 
PRR43

Recalls the information stored in location 43.

      REFERENCE: PRE, PRS

PRS
Set Preset

DESCRIPTION: Stores current CS-5040VXI settings to preset location ##.

COMMAND:  
PRS ## 
where ## is the preset location number, from 00 to 99

RESPONSE: 
1) PRS ##




2) ER002

Command is used to store the information in a given location. Response 1 will always be returned. Response 2 is returned if the location number is incorrect (out of the range specified).

EXAMPLES: 
PRS73

Stores the information in location 73.

     REFERENCE: PRE, PRR

QP
Quick Poll

DESCRIPTION: Checks if  the unit is operational and whether any faults exist.


COMMAND:
1) QP


RESPONSE:
1) QPx





where x is the summary status of the unit (0= fault,  such as power supply 




out of tolerance or temperature, etc. 1=O.K.)

RF
Disable VXI Response Mode

DESCRIPTION:  Disables VXI Word Serial responses unless a VXI query is sent.  


Note: VXI response mode is disabled as a power-on default.


COMMAND:    RF


RESPONSE: 
  RF 





REFERENCE:   RN

RL
Remote Lockout

DESCRIPTION: Locks out the remote serial port on the front panel (i.e. no commands are processed), or requests the serial port lockout status


COMMAND:
1) RL




2) RL?


RESPONSE: 
1) RL


Remote serial port locked out




2) RU


Remote serial port unlocked


Response 1 will always be returned from command 1. 

Response 2 will be returned in response to command 2 when the serial port is currently unlocked..


REFERENCE: RU

RN
Enable VXI Response Mode

DESCRIPTION:  Enables VXI responses to be returned when any VXI Word Serial command is sent regardless of whether it is a query or not.  This command allows the Word Serial commands to emulate the RS-232 commands and responses.  


COMMAND:  RN


RESPONSE: 
RN



REFERENCES:  RF

RS
Restart Sweep 

DESCRIPTION:  Restarts the sweep at the start frequency.


COMMAND: 
1) RS


RESPONSE: 
1) RS

Sweep restarted




2) CW

In CW mode 

Command 1 is used to restart the sweep at start frequency once the end frequency has been reached in Sweep Once mode.  Response 1 will always be returned if currently in sweep mode.  Otherwise, response 2 will be returned.


EXAMPLES: 
CS


REFERENCE: SW

RU
Remote Unlock (VXI only)

DESCRIPTION: Unlocks the remote serial port on the front panel so that commands are accepted.


COMMAND:
1) RU




2) RU?


RESPONSE: 
1) RU


Remote serial port unlocked




2) RL


Remote serial port locked

Response 1 will always be returned from command 1. Response 2 will be returned in response to command 2 when the serial port is currently locked.


REFERENCE: RL

SC
Sweep Continuous

DESCRIPTION:  Places the tuner into continuous sweep mode where sweeping is automatically restarted (begins from the start frequency) when the end frequency is reached.  


COMMAND:  1) SC




2) SC?


RESPONSE: 
1) SC




2) SO

Command 1 is used to place the tuner into Sweep Continuous mode. Response 1 is returned. 

Command 2 is used to request the current sweep mode.  Response 1 will be returned if the tuner is in Sweep Continuous mode and response 2 will be returned if the tuner is in Sweep Once mode.


REFERENCE: SC

SO
Sweep Once

DESCRIPTION: Places the tuner into “Sweep Once” mode where sweeping is stopped when the end frequency is reached.  The sweep can be restarted using the Restart Sweep command. When the tuner reaches the end frequency it sends a “Sweep Ready” response to the Interrupt Status register and to Register 3E.


COMMAND:  1) SO




2) SO?


RESPONSE: 
1) SO




2) SC

Command 1 is used to place the tuner into Sweep Once mode. Response 1 is returned. 

Command 2 is used to request the current sweep mode.  Response 1 will be returned if the tuner is in Sweep Once mode and response 2 will be returned if the tuner is in Sweep Continuous mode.


REFERENCE: SC, RS

 ST
Set Sweep Time


DESCRIPTION:  Sets the sweep time for sweep, in milliseconds.


COMMAND:
1) STxxxxx
where 
xxxxx = desired sweep time in milliseconds




2) ST?


RESPONSE: 
1) STyyyyy
where yyyyy is the current sweep time in milliseconds




2) STxxxx


3) ER002



.

Command 1 is used to change the current sweep time of the tuner. Limits are 60 msec minimum and 9999 msec maximum. Response 2 will be returned if the sweep time is in range.  Response 3 will be returned if the specified sweep time is out of range.  


EXAMPLES: 
ST?

Requests the current sweep time.




ST0100
Sets sweep time to 100 msec




ST1000
Sets sweep time to 1000 msec (1 sec)

SW
Set Tuner Mode to Sweep

DESCRIPTION:  Places the tuner into Sweep mode.  


COMMAND:  1) SW?




 2) SW


RESPONSE: 
 1) CW



 2) SW

Command 1 is used to request the current tuner mode.  Command 2 is used to place the tuner into Sweep mode.  Response 1 will be returned if the tuner is in CW mode and response 2 will be returned if the tuner is in sweep mode.


EXAMPLES: 
SW


REFERENCE: CW

TD 
Request Test Data Information

DESCRIPTION:  This command is used to request power supply, temperature and phase lock status information of the CS-5040VXI. It is the responsibility of the host controller to determine if any warning is necessary or if danger limits have been exceeded.


COMMAND:  TD?

RESPONSE: V20075ddd;V30120ddd;V40150ddd;V61060ddd; V71150ddd;  BT0030;




T1syyy;P1x;P2x;P3x;P4x;EXz




where
   V2 = + 7.5 volts

V3 = +12 volts





   V4 = +15 volts

V6 = +6 volts





   V7 = -15 volts

BT = battery voltage





   The third digit indicates the polarity of the voltage:







0 = positive;  1 = negative





   The next three digits represent the nominal voltage






    ddd = actual measured voltage as dd.d Volts






   T1   = internal temperature reading






      s   = 0 for positive, 1 for negative polarity






    yyy = temperature in degrees centigrade 






     P1 = status of the main phase-lock loop






     P2 = status of the 2nd  LO





 
     P3 = status of the low frequency synthesizer





 
     P4 = status of the DRO (band 0.5 - 8 GHz only)






       x = 0 for unlock, 1 for lock 






    EX = status of the frequency reference:






       z = 0 for internal, 1 for external

TH
Set Autostop Threshold


DESCRIPTION: Sets the level of the autostop threshold, in dB.


COMMAND:  THxx


RESPONSE:   THxx

where
xx = new value of threshold in dBm, from a minimum








of -80 to a maximum of -20 (sign is left off)

TV 
Request BITE Test Voltages Information


DESCRIPTION:  This command is used to request power supply and temperature information of the CS-5040 tuner devices.


COMMAND:   1) TV?


RESPONSE: 
 TVLFS xx.x:DRO xx.x:REF xx.x:FM xx.x: DCV xx.x






where xx.x is the is the voltage expressed in volts.


Command 1 is used to request the test voltages.  Response 1 will always be returned.


EXAMPLES: 
TV?

Request test voltages


REFERENCES:  N/A

VR
Request Main CPU Version


DESCRIPTION:  Requests the version number of the firmware installed in the Tuner.


COMMAND:  VR?


RESPONSE: 
VRVa.aa mmddyy CS-5040




where
            a.aa  is  the version of firmware installed









     mmddyy  is  the date of the revision (month, day, year)


 The response will always be returned.

VS
Request Sweep CPU Version


DESCRIPTION:  Requests the version number of the firmware installed in the CS-5040VXI.


COMMAND:  VS?


RESPONSE:   VSVa.aa mmddyy CS-5040    

where    a.aa is the version of the firmware.  




              mmddyy is the date of the revision (month, day, year)


The response  will always be returned.


EXAMPLES: 
VS?

Request version

WU
Request Capabilities (What Are You) 

DESCRIPTION:  Requests the capabilities of the Tuner.


COMMAND:   WU?


RESPONSE: 
 WTxxxyyyyyyyzzzwwwwwww;ACxxx;IFxxx



where     xxxyyyyyyy        is the tuner lower frequency limit in 100 Hz resolution 

 


   zzzwwwwwww  is the tuner upper frequency limit in 100 Hz resolution




   
           AC  lists the Tuner options installed

The response will be returned at all times. The second character (T) in the response identifies the device responding (in this case, the Tuner). 


REFERENCES:  AC, HU

APPENDIX B

PARTS LIST

APPENDIX  C

SCHEMATICS

AND

ASSEMBLY

DRAWINGS

SCHEMATICS AND ASSEMBLY DRAWINGS

ASSY. DESIGN.

DESCRIPTION



PART NUMBER

FINAL


DRAWING TREE




       AT00033-01

FINAL


ASSEMBLY, CS - 5040VXI




70465-01

FINAL


BLOCK / WIRING DIAGRAM



20275-01

A1


MAIN CHASSIS





70464-01

   A1B1

FRONT PANEL DISPLAY 


assembly
70458-01

   A1B2

VXI Interface / MICROPROCESSOR 
assembly
70457-01





BOARD



schematic
20277-01

   A1B3

MICROPROCESSOR / CONTROL

assembly
70459-01








          

schematic
20279-01

   A1B4

VXI POWER INTERFACE


assembly
70462-01








          

schematic
   N / A

A2


1 GHz AMPLIFIER / SPLITTER
  
assembly
70419-05










PC assembly
70418-05








            
schematic
20227-05

A3


FREQUENCY CONVERTER     

assembly
70427-05










PC assembly
70426-05








   
 
 schematic
20257-05

A4


840 / 860 / 930 MHz LO
   

*

ASSY. DESIGN.

DESCRIPTION



PART NUMBER

A5


REFERENCE OSCILLATOR

assembly
70429-01










PC assembly
70428-01










schematic
20258-01

A6


MICROWAVE SYNTHESIZER

*

A7


LOW FREQUENCY SYNTHESIZER
* 

A8


70 / 140 160 MHz IF FILTER /

assembly
70424-02





AMPLIFIER



schematic
20256-02

A9


240 MHz POWER AMPLIFIER / 

assembly
70349-01





SPLITTER



PC assembly
70348-01










schematic
20199-01

A10


1 GHz IF FILTER / AMPLIFIER

assembly
70424-01










schematic
20256-01

* Non-field-serviceable assemblies. Return to the manufacturer (COM-SOL) for repair

APPENDIX D

AUTOMATED

NOISE FIGURE AND GAIN

TEST PROCEDURES

This document is written to outline the procedure to run the automated Noise Figure and Gain Test, with the understanding that the necessary drivers are installed to support the IEEE interface.  

Required Equipment


Hewlett Packard

Noise Figure Meter 
Model 8970A


Hewlett Packard

Noise Source 

Model 346B (or equivalent)

National Instruments

IEEE/488 Adapter
Model AT-GPIB/TNT

Personal Computer

MS-DOS/RS-232


Com-Sol


CS-5040VXI
        


Com-Sol


Test Software

P/N 10197

Note:   This test software requires, Microsoft Quick Basic 4.5, installed as follows: 

            C:\QB45
Setup

1.  Apply power to all test equipment and calibrate the Noise Figure Meter for the  I.F. Frequencies to be tested.
2.  Configure the IEEE interface with the PC and Noise Figure meter.
3.  Configure the RS-232 interface between the CS-5040VXI (RS-232 Interface Connector, 9 pin “D”) and the PC COM Port.
4.  Make a directory for data to be sent during the automated test.  C:\data

5.  Execute the Noise Figure and Gain program.

Test
1.  Follow the prompts on the screen by inputting the appropriate data.

· Address of CS-5040 under test (T01, T02, …).

· Model of system (5040, 5020, …).

· Serial No#. (101, 102…).

· Com Port (1, 2, …).

· Start Frequency in MHz.

· Stop Frequency in MHz.

· Step size in MHz.

· Drive to send data (C, A, …).

2.  The testing will begin upon entering the Drive to send data.

3.  Tabular Data will be generated and stored in a file labeled by the Model and Serial No#.,  selected at the beginning of the program (5040101.dta).

4.  Analysis of data is recommended by importing to Microsoft Excel and generating a Chart. 
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2. Tx







3. Rx







4. Not Used







5. Not Used







1. Ground







6. Not Used







7. Not Used







8. Not used







9. Not used
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