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The PTS RS-232 Serial to BCD converter - PTS232 - enables RS-232 serial remote control of PTS frequency synthesizers equipped with the factory default BCD remote interface. 

The PTS232 features include:

· Optional check sums on commands sent to PTS232, check sums on all PTS232 response messages.

· ESD protected true RS-232 serial data control. The standard serial interface parameters are 9600 bps, 8 bits, no parity, and no flow control. Note that both USB and Ethernet control are feasible with the addition of an external low cost USB or Ethernet converter. An application note describes several USB and Ethernet alternatives.

· Remote control of both frequency and amplitude,

· As many as 200 RS-232 commands per second depending on command length,

· Programmed frequency sweeps with up to 1200 uniformly spaced frequency steps per second (step to step interval jitter is less than one nanosecond). Frequency sweeps may be up or down in frequency and may be repeated automatically. The controller supports a programmed length pause between repeated frequency sweeps. RTS and CTS serial control lines are used to signal when the frequency sweep is active (CTS) and, optionally, to control when a sweep starts (RTS).

· Simultaneous parallel entry of all frequency control bits to the synthesizer under control assures phase continuous frequency switching to the extent supported by the PTS synthesizer, 

· Remote read back of the synthesizer RF output level control voltage whether set by the remote interface or by the PTS synthesizer front panel level control,

· Automatic detection and read-back of the BCD controller optional Remote Meter Output analog level (The is an alternate use of the 800MHz BCD control line supported by many PTS synthesizers.),

· An output option specific to the PTS160 enabling a binary coded value for combined 10 MHz and 100 MHz digits. This user selected option is retained across power cycles,

· EEPROM memory retention of configuration parameters across power cycles. Configuration parameters include frequency and amplitude; sweep parameters and power-up modes (local or remote control, user selected PTS160 format, etc.). The EEPROM also contains a user set identification character echoed in status messages making it easier to distinguish among multiple PTS232 controllers connected to a single PC. Once set, EEPROM values enable automatic restoration of synthesizer frequency and amplitude on application of power.

· FLASH program memory allowing PTS232 firmware upgraded in the field over the serial port using a PC based loader utility. 

PTS232 register model:

The PTS232 provides several register sets.

· ‘W’ register sets contain current working parameter values.

· ‘E’ register sets contain parameter values stored in EEPROM. These values are copied into the PTS232 operating registers on power-up or in the exceptionally unlikely event of a watchdog timer reset of the PTS232 interface.

· ‘N’, ‘D’ and ‘T’ registers contain frequency sweep parameters for the Number of steps per sweep, frequency Delta per step and Timer control values. An EEPROM copy of these values is also provided.

Note that while the W and E register sets will contain the same values on power-up (the PTS232 boots up in accord with the stored E-register values), the register sets need not contain the same values as serial commands are received.

Each of the frequency and amplitude register sets contains the following parameters:

· Frequency: 10 digit frequency

· Amplitude: May be specified in integer dBm between 0 dBm and 13 dBm, or as a hexadecimal value for direct control of the level setting digital to analog converter. The hexadecimal mode allows finer resolution than dBm amplitude control.

· dBm mode: Two decimal digits specifying an integer RF amplitude in dBm ranging from +00 dBm to +13 dBm. Amplitude will be limited to +13 dBm if a larger value is specified. The PTS232 will present high impedance to the PTS synthesizer analog setting circuit (high-Z replaces the Amplitude Control Voltage output) if the user specified amplitude in dBm is specified as anything other than two decimal digits. This feature permits front panel potentiometer or BCD mounted trim-pot control of the PTS synthesizer RF level without interference from a PTS232 analog programming voltage.

· Hexadecimal mode: Two hexadecimal digits allow the level control voltage to be set between 0 and 2.5 VDC as the hexadecimal digits range from 0x00 to 0xFF. Analog output will be approximately the level control voltage divided by two with a 1 Vrms maximum obtainable output.

· Mode bits

· Boot State: The PTS232 will boot into local or remote mode based on this bit. The value is displayed as a lower case “l” or “r”.

· Amplitude units: The stored amplitude is a decimal or hexadecimal number with the bit value displayed as “d” or “h”.

· Checksum required: A checksum is optional on PTS232 commands. This bit stores the checksum state and is displayed as “c” if a checksum is required, otherwise “x”.

· The 10 MHz control bits are sent to the PTS as a BCD or HEX value with the HEX option required for the PTS160. This mode bit is displayed as “d” for BCD, “b” for binary.

· Identification character: a single character returned as part of configuration query commands (‘Q’ and ‘q’ commands).

As an example, a register content as displayed in response to the Query configuration command might be:

E:F0100000000A10MldxdI*

The E register (EEPROM content) specifies 10.0000000 MHz, the analog level set value is 10, boot will be into Local mode, the amplitude is in units of dBm, there are no checksums on commands and the 10 MHz bits are encoded as a BCD value. The identification character is the default value of ‘*’. See the ‘Q’ command below for more details.

The N and D registers contain 10 decimal digit frequency sweep parameters for number of steps (N) and delta-F per step (D). The T register contains four bytes of sweep timer configuration values. These timer values allow control of the interval between frequency steps to within a small number of microseconds. A programmed pause may optionally be inserted between sweeps. While the N and D values are relatively clear, the T register is intimately related to the PTS232 microprocessor timer registers. An interactive Windows utility is provided to automate selection of ‘T’ values.

RN:0000024000

RD:0000001000

RT:005A0141

Command format:

All commands are sent as printable ASCII characters enabling operator control of the PTS232 using a simple terminal emulator such as Hyperterm. Characters received by the PTS232 are echoed as they are read providing a simple mechanism for error control. An option requires commands to be followed by a two hex digit check sum providing additional reliability when under computer control.

To enable error recognition by the controlling program or operator, the PTS232 echoes input characters and executes commands only after a complete command and terminating ‘#’ character have been received. This allows a controlling program or operator to monitor the echoed command string and abort a command should there be a transmission error. PTS232 error checking includes limited basic tests such as accepting only valid digits within a frequency setting command.

Unrecognized commands and a limited set of detected command errors (such as sending a non-digit or the 11th digit in an ‘F’ command) will result in a ‘!’ response. The PTS232 will ignore commands containing detected errors.

The operator or control program should not send end of line characters. These terminating characters will be treated as unrecognized commands with an error character ‘!’ response. The PTS232 sends a space, a two hex digit check sum, a carriage return and new line following all commands.

All response messages sent by the PTS232 are terminated by a space followed by two hex digits of check sum. The check sum is the 8 least significant bits of the sum of the characters in the line sent as two hex digits. The trailing space and two check sum characters are not included in the check sum value. A query command is shown here as an example. The trailing space and check sum characters are shown below.

>Q#

L A:<0dBm (0x04) E3

W:F0100000000AHZMldxdI* 07

E:F0100000000AHZMldxdI* F5

RN:0000012000 BD

RD:0000001000 B1

RT:005A0141 7C

EN:0000012000 B0

ED:0000001000 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

A partially entered command will time out after 30 seconds of inactivity. The PTS232 will send an exclamation point ‘!” and abort the command.

In this example, the operator stopped typing after entering the digit ‘5’. The PTS232 waited 30 seconds for additional input, timed out and aborted the command as indicated by the trailing ‘!!’.

F012345!!

PTS232 Command Set:

Q#

This command Queries the state of the PTS232 interface. A

Q command and decoded response are shown below.

q#

This is a short form of the Q command returning amplitude and

status only.

>q#

L A:10dBm (0x92) DF

W:F0100000000A10MldxdI* C6

>Q#

R A:10dBm (0x92) E5

W:F0100000000A10MldxdI* C6

E:F0100000000AHZMldxdI* F5

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

R A:10dBm (0x92) E5


The PTS synthesizer is in Remote mode.

The current PTS RF output is approximately + 10 dBm. The level control voltage converter is reading 0x92 (See ‘O’ command below). 

W:F0100000000A10MldxdI* C6

 The remote parameters are:

Frequency 010000000.0 Hz,

Amplitude is set to 10

Boot into Local mode

Amplitude value is in units of dBm,

No checksum on commands to the PTS232

10 MHz values are coded as BCD

Identification character is the default ‘*’

E:F0100000000AHZMldxdI* F5

The stored EEPROM values are identical to the current remote values except that the PTS232 analog level set output will be High-Z on boot. (See the ‘S’ command below). The PTS will power on to the current settings following a power cycle or PTS232 reset.

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

The sweep parameters call for 10,000 steps of 1.0 Hz with timer control values 0x005A0141. These timer control values yield 12,000 steps per second with 0.228 seconds pause between sweeps.

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

The stored EEPROM timer values are identical to the current remote values. (See the ‘s’ command below). The PTS will power on to the current settings following a power cycle or PTS232 reset.

V:6.2 S:0503A00001 CD

The firmware is version 6.2

The serial number is 0503A00001

V:6.4 S:0503A00006 J 3E

Note that special options will be indicated following the device serial number. The PTS232 in the previous line has option “J” firmware enabling phase control in addition to basic PTS232 functions utilizing an adapter board.

F<digits>#
‘F’ followed by a sequence of from 1 to 10 frequency digits.

This command is patterned after the ‘F’ command of the PTS IEEE-488 interface. Once all digits have been set, the least significant digits may be set without changing higher order digits. As an example, ‘F01000000000#’ will set the PTS frequency to 010,000,000.0 Hz. A subsequent command ‘F1000#’ will change the 4 least significant digits resulting in a new frequency of 010,000,100.0 Hz.

The specified frequency is written only to the Remote register. Setting the active frequency with an ‘F’ command will force the PTS synthesizer into Remote mode.

>Q#

R A:10dBm (0x92) E5

W:F0100000000A10MldxdI* C6

E:F0100000000AHZMldxdI* F5

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

>F12345#

>Q#

R A:10dBm (0x92) E5

W:F0100012345A10MldxdI* D5

E:F0100000000AHZMldxdI* F5

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

A<dd>#
Set amplitude to +<dd> dBm where <dd> are two decimal digits 

(0..9).  Both of the expected amplitude digits must be sent with a leading zero for values below +10 dBm.

Sending an amplitude value other than two decimal digits will cause the PTS232 to set the analog RF level setting digital to analog converter into a High Impedance (High-Z) state isolating the converter (DAC) from the PTS analog level (ANL) input. 

Setting the PTS232 analog control to High Impedance allows a PTS level control - either a front panel control or PTS internal BCD card trim pot - to operate without interference from the PTS232 ANL level setting voltage source. As an example, the following command will set the analog converter into High-Z mode.


AHZ#

The specified amplitude value specified by an “A” command is written only to the Remote register leaving the E register unchanged. This command does not change the PTS synthesizer mode (Remote/Local) for frequency control.

>Q#

R A:10dBm (0x92) E5

W:F0100012345A10MldxdI* D5

E:F0100000000AHZMldxdI* F5

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

>A05#

>Q#

R A: 5dBm (0x52) D5

W:F0100012345A05MldxdI* D9

E:F0100000000AHZMldxdI* F5

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

Note that the read back of PTS RF level (5 dBm) is the same as the amplitude set by this command. The read back analog level may differ from the commanded level. This condition typically results when a PTS front panel level control is enabled. In effect, the PTS232 level control will be ‘fighting’ the PTS level control. While not a desirable mode of operation, neither the PTS synthesizer nor PTS232 will be harmed in any way by such a conflict between level control settings. The PTS front panel control should be set fully counter clockwise into the snap detent if remote amplitude control is to be used. 

H<hh>#
Set level using hexadecimal value for DAC. This allows high

resolution control of the output level. The parameter will be in the range of 0x00 to 0xff spanning a converter output of 0VDC to 2.5VDC. Note the mode indication changing from Mode dBm (“Md”) to Mode h (Mh) in the R-register following the H command below. This allows the user of control program to distinguish between settings of 05 dBm and 0x05.

>Q#

R A: 5dBm (0x52) D5

W:F0100012345A05MldxdI* D9

E:F0100000000AHZMldxdI* F5

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

>H4e#

>Q#

R A: 5dBm (0x4F) E8

W:F0100012345A4eMlhxdI* 11

E:F0100000000AHZMldxdI* F5

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

L#

Force the PTS synthesizer into Local mode.

>Q#

R A: 5dBm (0x4F) E8

W:F0100012345A4eMlhxdI* 11

E:F0100000000AHZMldxdI* F5

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

>L#

>Q#

L A: 5dBm (0x4F) E2

W:F0100012345A4eMlhxdI* 11

E:F0100000000AHZMldxdI* F5

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

The PTS output level will be unchanged in the previous example because the PTS232 DAC is controlling the PTS ANL input in both local and remote modes. In the example, the PTS front panel control is turned fully counter clockwise into the detent disengaging the front panel control.

R#

Force the PTS synthesizer into Remote mode. The frequency in the

Remote register will be written to the PTS interface.

>Q#

L A: 5dBm (0x4F) E2

W:F0100012345A4eMlhxdI* 11

E:F0100000000AHZMldxdI* F5

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

>R#

>Q#

R A: 5dBm (0x4F) E8

W:F0100012345A4eMlhxdI* 11

E:F0100000000AHZMldxdI* F5

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

B<[R|x]>#
Set the boot mode to Remote if the command is ‘BR#’. Set the

Boot mode to local for any other character than an ‘R’.

The Boot mode is written to both Active and EEPROM registers.

>Q#

R A: 5dBm (0x4F) E8

W:F0100012345A4eMlhxdI* 11

E:F0100000000AHZMldxdI* F5

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

>BR#

>Q#

R A: 5dBm (0x4F) E8

W:F0100012345A4eMrhxdI* 17

E:F0100000000AHZMrdxdI* FB

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

M<[b|x]>#
Unlike other PTS models, the PTS160 uses binary encoding for the

combined 10 MHz and 100 MHz digits. The M-command allows the mode to be set for the PTS160. “Mb#” will set the proper binary control mode for the PTS160. “Mx#”, where x is any character other than “b”, sets the output mode to BCD for all other current PTS models. The controller will append a lower case “b” to the firmware version when using binary encoding for the PTS160.

The control mode is written to both Active and EEPROM registers.

>Q#

R A: 5dBm (0x4F) E8

W:F0100012345A4eMrhxdI* 17

E:F0100000000AHZMrdxdI* FB

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

>Mb#

>Q#

R A: 5dBm (0x4F) E8

W:F0100012345A4eMrhxbI* 15

E:F0100000000AHZMrdxbI* F9

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

>Md#

>Q#

R A: 5dBm (0x4F) E8

W:F0100012345A4eMrhxdI* 17

E:F0100000000AHZMrdxdI* FB

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

I<char>#
Set the identification character to <char>. The identification

character is written to both the Active and EEPROM registers.

>Q#

R A: 5dBm (0x4F) E8

W:F0100012345A4eMrhxdI* 17

E:F0100000000AHZMrhxdI* FF

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

>I%#

>Q#

R A: 5dBm (0x4F) E8

W:F0100012345A4eMrhxdI% 12

E:F0100000000AHZMrdxdI% F6

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

The identification character can be any 8-bit character value. Printing ASCII characters are recommended.

 V#

Return the firmware version and serial number.

>V#

V:6.2 S:0503A00001 CD

S#

Store the current Remote register content into EEPROM

>F1234567890#

>A05#

>Q#

R A: 5dBm (0x4F) E8

W:F0100012345A4eMrhxdI% 12

E:F0100000000AHZMrdxdI% F6

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

>S#

>Q#

R A: 5dBm (0x4F) E8

W:F0100012345A4eMrhxdI% 12

E:F0100012345A4eMrhxdI% 00

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

X#

This command measures and reports the PTS232 internal 2.5V

reference with respect to the PTS232 Vcc supply. The value of Vref is reported as Vcts; a hexadecimal number between 0x00 and 0xff counts.

This command can be used as a PTS232 confidence test by taking the known value of Vref and solving for Vcc using the relationship:


Vcc = 2.5 * (255 / Vcts)

In the example below, Vcts is reported as 0x78 counts out of a possible 255. Solving for Vcc using the decimal equivalent of 0x78:


Vcc = 2.5 * (255 / 120) = 5.3 V

Note that the PTS synthesizer Vcc was measured as 5.40 V directly at the PTS synthesizer internal power supply card during this test. A voltage drop of about 0.1 V between the PTS synthesizer main supply  (5.4 V) and the PTS232 internal Vcc (5.3 V) is normal. A computed value for Vcc that is more than a few tenths of a volt removed from 5.3 V is an indicator of a problem with either the PTS232 or PTS synthesizer.

>X#

(0x78) 68

>

W#

Force the code into a tight loop that will not reset the watch dog

timer. This command allows watchdog timer expiration to be observed. This is also a way to initiate a PTS232 controller reset without requiring a synthesizer power cycle. 

>Q#

L A: 5dBm (0x52) CF

W:F0100000000A05MrdxdI% CB

E:F0100012345A10MrdxdI% C4

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

>W#

Boot

R A:10dBm (0x92) E5

W:F0100012345A10MrdxdI% D6

E:F0100012345A10MrdxdI% C4

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

E#

Transfer EEPROM content into the Remote register. This

Command will force the PTS synthesizer into Remote mode as the PTS synthesizer frequency is changed. Note that the PTS is left in Remote mode in the following sequence even though the EEPROM value for boot mode is set to Local.

>F0100000000#

>A05#

>Q#

R A: 5dBm (0x52) D5

W:F0100000000A05MrdxdI% CB

E:F0100012345A10MrdxdI% C4

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD


V:6.0  S:0503A00001

>E#

>Q#

R A:10dBm (0x92) E5

W:F0100012345A10MrdxdI% D6

E:F0100012345A10MrdxdI% C4

RN:0000010000 BB

RD:0000000010 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

!

Abort the current command entry. The ‘!’ character is also sent

by the PTS232 when it detects an error in a command string.

>F012345!!

The first ‘!’ in this example was entered by the control program or operator. The second ‘!’ was generated by the PTS232 firmware as confirmation of the aborted command.

‘!’ may also be used to abort a frequency sweep while it is in progress.

Frequency Sweeps:

The following commands control frequency sweeps. As with the ‘F’ frequency control command, N and D commands accept from 1 to 10 decimal digits.

N<digits>#


N specifies the number of frequency steps.

D<digits>#


D specifies the frequency increment per step.

T<6 hexadecimal digits>  
T specifies sweep control values that determine

Frequency steps per second. Pause duration between repeated sweeps and whether to wait for Request To Send (RTS) prior to beginning each sweep. RTS may be used in this fashion to generate gated sweeps.

N, D and T values are stored in EEPROM for initialization on application of power. A PC utility program is provided to simplify determination of these values.

P#


Upper case “P” will start a single upward frequency sweep.

p#


Lower case “p” will start a single downward frequency 

sweep.

U#


Upper case “U” will initiate repeating upward

frequency sweeps. The sweep will begin at the current synthesizer frequency, sweep up, and then return to the starting frequency prior to repeating the sweep.

u#


Lower case “u” will initiate repeating downward

frequency sweeps. The sweep will begin at the current synthesizer frequency, sweep down, and then return to the starting frequency prior to repeating the sweep.

>F0100000000#

>N10000#

>D100#

>Q#

R A:10dBm (0x92) E5

W:F0100000000A10MrdxdI% C7

E:F0100012345A10MrdxdI% C4

RN:0000010000 BB

RD:0000000100 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000010 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

>P#

W:F0101000000A10MrdxdI% C8

>P#

W:F0102000000A10MrdxdI% C9

>p#

W:F0101000000A10MrdxdI% C8

>p#

W:F0100000000A10MrdxdI% C7

s#


Store the operating sweep values into EEPROM

>N12000#

>D200# 

>Q#

R A:10dBm (0x92) E5

W:F0100000000A10MrdxdI% C7

E:F0100012345A10MrdxdI% C4

RN:0000012000 BD

RD:0000000200 B2

RT:005A0141 7C

EN:0000010000 AE

ED:0000000100 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

>s#

>Q#

R A:10dBm (0x92) E5

W:F0100000000A10MrdxdI% C7

E:F0100012345A10MrdxdI% C4

RN:0000012000 BD

RD:0000000200 B2

RT:005A0141 7C

EN:0000012000 B0

ED:0000000200 A5

ET:005A0141 6F

V:6.2 S:0503A00001 CD

e#


Set the operating sweep parameters from EEPROM.

>N24000#

>D100#

>Q#

R A:10dBm (0x92) E5

W:F0100000000A10MrdxdI% C7

E:F0100012345A10MrdxdI% C4

RN:0000024000 C0

RD:0000000100 B1

RT:005A0141 7C

EN:0000012000 B0

ED:0000000200 A5

ET:005A0141 6F

V:6.2 S:0503A00001 CD

>e#

>Q#

R A:10dBm (0x92) E5

W:F0100000000A10MrdxdI% C7

E:F0100012345A10MrdxdI% C4

RN:0000012000 BD

RD:0000000200 B2

RT:005A0141 7C

EN:0000012000 B0

ED:0000000200 A5

ET:005A0141 6F

V:6.2 S:0503A00001 CD

C<[S|x]>#

Executing this command control checksums on all

following commands to the PTS232. “CS#” enables checksums while “Cx#” disables checksums. “x” may be any character other than “S”. Note that disabling checksums while they are active requires a checksum on the disable command:  “C2#98”. The error response to a bad checksum on a C command (see below) will list this command sequence.

>s#

>S#

>Q#

R A:10dBm (0x92) E5

W:F0100000000A10MrdxdI% C7

E:F0100000000A10MrdxdI% B5

RN:0000012000 BD

RD:0000000200 B2

RT:005A0141 7C

EN:0000012000 B0

ED:0000000200 A5

ET:005A0141 6F

V:6.2 S:0503A00001 CD

>CS#

>Q#74   (Note the user input checksum “74”)

R A:10dBm (0x92) E5

W:F0100000000A10MrdsdI% C1

E:F0100000000A10MrdxdI% B5

RN:0000012000 BD

RD:0000000200 B2

RT:005A0141 7C

EN:0000012000 B0

ED:0000000200 A5

ET:005A0141 6F

V:6.2 S:0503A00001 CD

>Cx#xx !Disable Checksums: 'C2#98'!      

(The previous line attempting to exit checksum mode contained a checksum error. The PTS232 provides a valid command for getting out of checksum mode as part of this error response. Note also that the checksum mode was not copied to the EEPROM. It is necessary to execute a “S#76” command while in checksum mode to copy the checksum mode to EEPROM. “76” is the checksum for an “S#” command.)

>C2#98

>Q#

(Checksum no longer required.)

R A:10dBm (0x92) E5

W:F0100000000A10MrdxdI% C7

E:F0100000000A10MrdxdI% B5

RN:0000012000 BD

RD:0000000200 B2

RT:005A0141 7C

EN:0000012000 B0

ED:0000000200 A5

ET:005A0141 6F

V:6.2 S:0503A00001 CD

Just in case you forget how to turn off checksums, the error response to a C command will give you some help! Note the blue assistance that is given as part of the PTS232 error response.

>q#94

R A:10dBm (0x92) E5

W:F0100000000A10MrdsdI% C1

>Cxx !Disable Checksums: 'C2#98'!

>C2#98

>q#

R A:10dBm (0x92) E5

W:F0100000000A10MrdxdI% C7

>

 Caution: The PTS232 controller should not be mounted remote from a PTS synthesizer using a ribbon cable of more than a few inches and crimp-on Centronics style connectors. The 400MHz BCD PTS control line runs between latch bits on the ribbon cable and will be corrupted by capacitive coupling to the latch bits if the cable is long. This is not an issue with the controller mounted directly to the PTS BCD interface card or remote with a ribbon cable of a few inches or less. This problem is avoided by restricting the length of cable, or by splitting the 400 MHz line from the rest of the cable thereby reducing the capacitive coupling.

Remote mounting of one controller would be required for dual BCD controlled synthesizers such as the PTS D310 or D620 where dual PTS232 will not fit the available space.

PTS232 Quick Reference

Commands are terminated by a “#” with no trailing return or line feed.

'!' will abort a current command entry or active frequency sweep.

‘CS#’

Require a checksum on following commands to the PTS232

‘C2#98’
No longer require checksums on commands. 

“S#76#
Store current values into EEPROM including checksum mode.

“Q#74”
Long form query with checksum

(Terminator and checksums as required are shown for the CS# and Cx# commands)

The PTS232 prompts with a “>” when idle and ready for the next command. 

'F1234567890' 
up to 10 digits frequency value

'Add'

two decimal digits level in dBm. non-digits for High-Z

'Hhh'

two hexadecimal amplitude digits.

'BR'

boot state... “R”emote with EEPROM stored values, or “L”ocal

'L'

force PTS Local mode

'R'

force PTS Remote mode

'Q' (‘q’)
query current controller status (short form)

'E' (‘e’)

restores EEPROM (timer) values to active register

'S' (‘s’)

save current (timer) values to EEPROM

‘CS/x’

enter or leave checksum mode

‘Mb/x’

BCD or Hex mode for the PTS160

'Ii'

set single character device ID

'V'

firmware Version and PTS232 serial number

'D1234567890'
sweep: Delta-F per step: 1 to 10 ASCII digits

'N1234567890'
sweep: Number of steps: 1 to 10 ASCII digits

'Thhhhhh'
sweep: step Time control (generated with interactive utility)

'P' (‘U’)
initiate (repeating) frequency sweeP UP (upper case 'P')

'p' (‘u’)

initiate (repeating) frequency sweeP DOWN (lower case 'p')

'W'

force watchdog timeout and reboot

Q#

This command Queries the state of the PTS232 interface. A

Q command and decoded response are shown below. Only the first two lines are returned for the short form “q” command. The trailing space and two HEX digits on each line of the PTS232 response are a check sum for the line. Status messages use fixed length fields to simplify program decoding of results.

>Q#

R A: 5dBm (0x52) D5

W:F1234567890A05MrdxdI% F7

E:F0100000000A10MrdxdI% B5

RN:0000010000 BB

RD:0000000100 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000100 A4

ET:005A0141 6F

V:6.2 S:0503A00001 CD

The following interpret the response to the Query above. 

R A: 5dBm (0x52) D5

The PTS synthesizer is in Remote mode. The current PTS RF output is approximately + 5 dBm. The ADC reads 0x52 analog level set voltage (0xff = 2.5VDC).  

W:F1234567890A05MrdxdI% F7

The remote parameters are:

Frequency 123456789.0 Hz,

Amplitude set to +5

Modes:

Boot is into Remote mode

Amplitude value is in dBm,

No checksum on commands

BCD 10 MHz values

Identification character ‘%’

E:F0100000000A10MrdxdI% B5

The stored EEPROM frequency and amplitude differ from the current remote values. The PTS will power on to the E register values following a power cycle or PTS232 reset.

RN:0000010000 BB

RD:0000000100 B1

RT:005A0141 7C

EN:0000010000 AE

ED:0000000100 A4

ET:005A0141 6F

Current as well as EEPROM sweep values specify 10,000 frequency steps (N value) of 10.0Hz each (D value). Sweep timer control values (T value) will result in 12,000 steps per second with 0.228 seconds between repeated sweeps. See Appendix A for the definition of timer values. An interactive PC utility is provided to calculate the timer values.

V:6.2 S:0503A00001 CD

Firmware version, device serial number

Options

Option J: Phase control (adapter board required as well)


Adds the “J” command for phase control in addition to all normal PTS232

capabilities. This command requires an adapter board between the PTS232 and PTS synthesizer. Cables from the adapter board run to the DB15 phase connector and, optionally, to a BNC load strobe.

J0123#

The J command requires four digits of phase information.

� Note: When connected to a PTS synthesizer with the remote meter output option, the PTS232 will include a read back of the remote meter output level immediately following the analog level set voltage normally displayed. The remote meter output option is automatically detected and read back value displayed.





An invalid frequency selection and lack of a frequency reference are two of the more common reasons that the remote meter output read back will be close to zero while the analog level set voltage is commanding a higher output.





Here is an example of normal amplitude read back with the remote meter option installed:





>q#


R A:10dBm (0x92) M:10dBm (0x91)
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