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Device Introduction 

The 5342A Microwave Frequency Counter' measures the 
frequency of signals in the range of 10 Hz t0 18 GHz (resolu- 
tion down 10 1 Hz), with a basic sensitivity of —~25dBm. Option 
002 allows the 53424 to make amplitude measurements on 
signals from 500 MHz to 18 GHz with a resofution down to 
0.1 dBm 

Option 011 gives the 53424 microwave counter the abilty 1o 
converse with an inteligent HP-1B controller such as the 
HP 1000, 

  

This note should be used with the 53424 Operating and Service 
| Manua (05342-00004) and Appicaton Mot 4011 (59532600,   

As an HP-IB taikeristener, the counter is a sophisticated 
instrument. It has internal triygering capabilty which fecil 
tates the retum of multiple measurements 10 the HP 1000 
with minimum RTE operating system overhead. The 5342A 
also has service request (SRQ) capabilty which is compati- 
ble with the HP 1000 SRQ processing software. It is a 
medium-speed device on the bus and communicates in 
ASCHi mode only. These HP-IB qualiies aro equal to and 
s0me surpass the HP-IB abilities of the 53454, another very. 
popular counter offered by H. 

  

The 53424 has a set of address switches on the rear panel 
‘positioned vertically. Note that the 53424 address cannot be. 
read directly off these switches in binary (without some men- 
tal conversion in the process). Always set the 53424 to 
addressable when using it with the HP 1000, Study table 4-1 
caretully before proceeding with the switch settings. 
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Table 4-1. 5342A Address Switch Selection 

  

  

      

ADDRESS 

Takony— C3 
[t [~ NOT USED - Co 

= 
A3 = 

x| 3 
M- Tl 

1 [ 

(Shown in addressable mode, and address 02) 

“if the 5342A is in TALK ONLY mode and it is 
desired to return to the addressable mode, set 
TALK ONLY switch to 0 and press RESET on front 
panel. 

  

    
LU Assignment 

One LU is needed for the 5342A. For example, if the HP-B 
EQT number is 11 and the 5342A rear panel address is 3 
octal, the LU assignmert from File Manager will be: 

SSYLU,17,11,38 
assuming LU 17 is available for use with the 53424, 

The BSCU? or system requests may be used to determine 
the assigned HP-IB EQTs and available LUs. 

Buffering 

The buffering option for the 5342A should not be allocated 
untilthe device has been configured and tested. To unbuffer 
EQT 11 from File Manager for example, 

$SYEQ, 11,UN 

#Se0 Appendix A for details conceming the Bus Status and Confg- 
uration Uiity. 

  

Time-out 

The time-out value must be specified for the bus. Time-out 
snould be used 1o detect an error condition (equipment mal- 
function) in the 5342A. This instrument differs from some 
other counters currently on the market in that it wil rotum a 
measurement, whether or not an input signal is applied. ff no 
input xists, the reading will be zero. This truly makes time- 
out an error situation. Remernber, two important ideas about 
time-outs: 

1. One time-out value is used for all the devices on a bus, 
and it must be a compromise for all of them. 

Ample time must be allowed for the 5342A 1o retum a 
measurement in a worst-case resolution situation, 
otherwise the time-out will occur before the measure- 
ment can be completed. Time-outs are device- 
dependent 

Configuration 

“The configuration word for the 53424 should be examined for 
possible changes o the default mode. DMA is not usually 
allocated for this device since its performance characieristics 
are usually adequate wa the interrupt system. End-of-record 
(EOR) requirements defaul to their proper values. The SRQ 
priority bit should be left at its defaul value also. Because a 
time-out is truly an error condition, errors are usually catas- 
trophic in the 5342A and are infrequent enough to be left for 
operating system handiing. For this reason, the E bit in the. 
configuration word can be left at its default value. See an 
‘example configuration word setup in figure 4-1 

Remote 

‘The 5342 must be in remote before programiming can take. 
place. For example, the File Manager request, 

1ON,17,168 
will set LU 17 1o remote.
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NOTE 

Originaly, the 53424 was designed 10 as- 
sert the SRQ line each fime a reading was 
ready 1o be sent back to the computer, no 
matier which modes had been pro- 
grammed in the instrument. In some situa- 
tions, this caused the HP 1000 1o conduct 
a complete serial poll sequence each fime 
a measurement was supplied by the 
counter. 

A later production change 10 the instry- 
ment included a hardware jumper which 
makes SRQs an optional ocourrence dur- 
ing the counter's measurement cycle. The 
Operating and Service Manual (part 
number 05342-90004) describes how this 
jumper is implemented. 

  

The remainder of this section discusses 
‘when SRQs from the 53424 can be appro- 
priately processed, and when they should 
be suppressed. 

‘The 53424 can be easily verified for proper HP-IB operation 
from the RTE File Manager. An example systems prepara- 
tions sequence can be performed as shown in figure 42> 

170 REQUEST NOT ABORTED ON AN SRQ. 
NO 1/0 RESTART ATTEMPT AFTER SRQ. 
DMA 1S NOT ALLOCATED FOR THIS DEVICE. 
REGUIRE AN EOI FROM DEVICE WITH THE LAST BYTE. | 

HP-1B ERRORS WILL ABORT THE PROGRAM, 

Figure 4-1. Configuration Evaluation 

43 

ISSUE AN EOT WITH THE LAST BYTE. | 

  

The 5342A's abily 1o respond to programming commands 
can be checksd by sending it some programming information 
from File Manager as shown in figure 4-3. 

‘There are fwo autput modes in the 5342A. One mode con- 
tinuously updates the 53424 output buffer whether or not the 
reading is actually taken by the HP 1000. The other mode 
waits with the reading until the HP 1000 requests it. The 
utput modes are application-specific and should be con: 
dered carefully. (See table 4-2.) 

  

When the 5342A s counting a signal that alows measure- 
ments to be obtained at a reasonably rapid rale (say, less 
than one second between measurements), the SRQs gener- 
ated by the 5342A can either be removed or ignored. De- 
pending on the 5342A sampling mode, either a two-step or 
three step method may be used to program the device. 

*The outcome ofthass operations can be checked withthe BSCU.n 
AN 401-1, Chapter 3. 
“So the nota at the begning o ihis “Programming” section. SRQs 
from an HP-IB device are ignored when 1o devices aro sef up for 
~program scheduling onthe bus. In ths case, no serial polisinkiated. 
aftr the SRQ occurs.
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Table 4-2. Programming Codes 
  

  

Fraquency Mode Select 
AuTo i 
MANUAL £ M 

Sot Manual Conter Frequency 
SMXKXXXE (X's represent nonifxed length data string of 

Up 10 5 characters. Decimal points cause en- 
e sting o be ignorad. Plus signs and spaces. 
are aliowable. Number is in MHz and must be. 
oss than 18 Gz or wil be ignored.) 
SM1000E for 10 Gz centar frequency 
SM775E for 775 Mz conter froquency 
‘SM+5250E for 6.25 GHz centor frequancy 

Example: 

Amplitude Mode Select 

  

Frequency Offset off Avo 
Amphtuds on am 

Frequancy Offset Mode Select 
Frequency Offset off oMo 
Frequency Offsat on oM 

Set Fraquency Offset 
‘SOM=X)000C00KKXE (X' represent nonfixed length 

data string representing offset 
fraquency in MHz. Spaces are 
gnored) 
SOMI0.7E for 10.7 MHz post 
e offset 
'SOM—4000.25€ for 4.00025 
Gz negative offset. 

Ampiitude Offset Mode 
Ampltude Offset off 
Ampitude Offset on 

Example: 

om0 
o8t 

    

Set Ampitude Offset 
SOB:XXXE (X ropresent nonfired lengh data string 

representing offsst ampitude in dB. Spaces. 
are ignored.) 
S0B-10.1E for 10.1 dB negative offset 
‘SOB3.5E for 3.5 dB postive offse! 
'SOBICE for 10 dB positivo offsel. 

Exampl: 

10, 

1", 

13 

1 

15, 

Resolution 
i 
10 He 
100 Hz 
T ki 
10 kHz 
100 kHz 
e 

  

Range 
10 Hz — 500 MHz L 
500 MHz — 18 GHz LR 

FMICW Mode 

no
 

    

Hold 5 T 
Fast sample (oo delay) Y 
Sample then holg S NG 
*Send rigger command (o start measurement. It S42A s in 
remote and addrssed to listen and other than Hold (T1), 
the trigger command causes the 53424 0 automatcally g0 
o Sampe then Hold (T3] 

Output Mode 
Output only when addressed . 
Wak unti addressed 

  

st 
st 

  

  

Reset 
RE  (Display i blanked and new measurerment niated. I 

in Hold (T1), then measuremont i not complted but 
stays in Hold. Doos ot rotum control 1 focal) 

Automatic Offsets 
Automatic frequency offset soms. 
Automatic ampude offset soB8 

Check Mode 
A1 (No input can be present at RF connector. Counter 

must be in SAMPLE RATE full cow. Be sure fo send 
RESET command (RE) before making other 
measurements) 
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$SYLU,17,11,38 

SYEQ, 11,UN 

£5¥70,11,1000 

+CN,17,258,170008 

£CN, 17,168 

Logical unit number 17. 
Equipment table number 11 
Device address number 3 octal. 

Unbuffer EQT 11 

Time-out set 10 10 seconds. 

Non-DMA 1O media 

Set to remote, 
  

  

Figure 42 Example System Preparation Sequence 
  

  
| 1DU,17,06 

F 12345.783012E+06 
F 12345,789012£+06 
F 12345.783012€+06 
F 12345,789012E+06 
F 12345.789012E+06 
F 12345.789012E+06 
10588, 71610 

L7 Set the lst device 

+AN, MSROLTOST! (NOTE: the 53424 ignores blanks) 
| " manual 

SRS resolution 1 MHz 
L 10Hz-500MHz 
To Front panel sample rate 
ST1  Output only when addressed 

Dump measurements from the 53454 to the user terminal. 

Actual measurements. 

Systern prompt to stop measurements with BR command. 

File Manager prompt retums.   
  

  

Figure 4-3. File Manager Test Procedure 

The two-step method allows the 53424 to perfor its own 
samping automaticaly. (Figure 4-4 shows an example pro- 
gram) 
1. Program the front panel functions using those codes 

listed in table 4-2, The automatic samping mode is ac- 
tive when the 53424 is tumed on 
No programming information is sent 10 the 53424 in 
figure 4-4 because it defaults o the correct programming 
stale when tumed on. 

2. Make consecutive read requests from the user program 
o obtain the measurements. 

a5 

The three-step method uses samping by the HP 1000 user 
program: 

1. Same as the two-step procsss, but the instrument must 
have been previously programmed for the manual sam- 
pling function "Tt". 

2. Before each measurement, send the “rigger” message 
10 the 5342A from the user program. 

3. Make consecutive read requests from the user program 
10 obtain the measurements. 

An example of this procedure in FORTRAN is shown in 
figure 4-5.
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0001 FTN4,L 
0002 PROGRAM RS5342(3),09-07-78 (GG) READ FROM 53424 
0003 DOUBLE PRECISION A Use a double precision variable for the 

reading. 
0004 INTEGER ISTATC2) Two words for the measurement type and 

status. 
0005 comon 1LV, ILST, 1DLU Parameters in common are supplied by 
0006 ¢ the function 'INPRM: 
0007 DATA ND/2HNO/ 
0008 1F(INPRMCID) .EQ.NOXGO TO 999 Get input LU and device LU 
0008 10 READCIDLU,101)ISTAT,A Obiain the measurement type, status, and 

reading.     

     

FORMATC(A2,A1,D17.6) Typical format for the 53424, 

    0013 IFCIFBRKCIM .LT.0)60 T0 500 Check the break flag to see f finished. 
0014 60 T0 10 
0015 999 WRITECILU,100) No device LU was specified to stop. 
0016 100  FORMATC/* RS342: *:RU,R5342,1LST,IDLU"") 
0017 500 END 
  

Figure 4-4. Two-step Method in FORTRAN 

  

0001 FTN4,L 
0002 PROGRAM RS342(3),09-07-78 (GWG) READ FROM 53424 
0003 DOUBLE PRECISION A Use & doudle precision variabl for the 

reading. 
0004 INTEGER 1sTATC2) Two words for the measurement type and 

status, 
    
    

    

      

camman 1LY, ILST, IDLU Parameters in common are supplied by 
the function "INPRM. 

DATA NO/2HNO/ 
IFCINPRMC1D) .E.NOYGO TO 999 Get input LU and device LU. 

WRITECILU, 109) ISTAT A 
FORMAT(242,10X,D17.11) 
IFCIFBRKCIM .LT. 0360 TO 500 Check the break flag to see if finished. 
60 70 10 
WRITECILU,100) No device LU was specified 10 stop. 

“1RU,TS342, ILST, IDLU*™)     
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During a read request from the HP 1000, the 5342A will 
aiways retum a combined status and type with the reading 
which must be broken up by a formatied read request or 
subroutine writien by the user. For example, a measurement 
with 10 offset, and frequency only, would appear as, 

F XXXXX. XXXXXXE+08 CRLF 

where the X's represent 5342A digits. 

One FORTRAN formatted read method for spiiting the 
statusitype from the actual measurement in FORTRAN is 
shown in figure 4-6. 

  

       

{ DOUBLE PRECISION A | 
DIMENSION 1STATC2) ‘ 
5 | 

READ (1DLU,101) ISTAT,A 
101 FORMATCAZ,A1,D17.6) 

Figure 4-6. Separating the Status and Type 
from the Measurement. 

SRQ Processing in the 5342A 

When DVRB7 with SRQ processing s included in the HP 
1000 system software, performance may be degraded if 
‘SRQs are generated on a per reading basis and the readings 
are occuring rapidly. Cansider what happens in the HP 1000 
‘when the 5342A generates an SRQ: 

A If any devica on the same bus s configured so that a 
user program will e scheduled when it generates SRQ: 

1. Only those devices set up for SRQ program 
scheduiing will be serial polled. 

2. Each device 5o configured will be addressed 1o tak 
in the serial polt mode and retu a status byte to 
the HP 1000 which will be stored in the HP 1000 
device status word allocated to each HP-IB device. 

It no devices (including the 53424) are sst up for SRQ. 
program scheduling, no serial poll wil occur, 

  

When 5342A readings occur rapidly, using the SRQ capabil- 
iy is unnecessary. Making consecuve read requests from 
the user program s a suficient method for npuiing the 
measurement data (1., the user partiton isn' tied up for ong 
periods of time, waiting for readings). In his case, the 53424 
SRQs should either bo ignored (by not configuring othar 
devices for SRQ program scheduling)or emoved (by remov: 
ing the 53424 Intemal SAQ jumper). 

‘When 5342A readings occur infermittently over a long time 
period. the HP 1000 SRQ program scheduling facility may be. 
used to: 

1. Obtain the device staws in the program which was 
automatically scheduled. 

2. Read the measurement 

3. Save the measurements on & mass storage device, 

‘This is a powerfui technique to use when there is a significant 
delay period expecled betwsen 53424 readings. SRQ pro- 
gram scheduling frees the computer's resources 1o perform 
many other tasks while waiting for the counter's 
measurements, 

The example program shown n figure 4-7 demonsirates how 
o do these operations in FORTRAN. Basically, the idea s to 
schedule a FORTRAN program "S5342" from a user temminal 
the st me, and supply it withthe 53424 logical it number 
and the LU number where the succeeding measurements wil 
be recorded. Having this information, "S5342" sats up SRQ 
program scheduling for the 5342A LU, The program which 
willbe scheduled on intermupt is “S5042". S0, “55342" willbo 
scheduled 1+ times, and N measurements will bs obtained. 
See the comments with the lsting in figure 4.7 for more 
detals
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0018 DOUBLE PRECISION AC10) Use a double precision variable for the LT 
0016 INTEGER 1PM(S),IPRGC4),1STT(2),ISTATC10) 
0017 COMMON  ILU, ILST,IDLU Function 'INPRM' supplies ILU and IDLU. 

e 

o025 CALL SRGCIDLU,16,1PRG) Setup SRQ scheduling. 

Y b e 
S 7 - 

0034 120 FORMAT(A2,A1,D17.6) 

0037 999 WRITECILU,130) No device was specified. 

   
Figure 4-7. SAQ Program 
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Performance 

Chapter 4 of Application Note 401-1 descibes the perfor- 
mance theory of HP-IB in the RTE operating system. Shown 
in Chapter 5 are actual performance programs which were 
used 1o experimentally determine the number of readings the 
53424 can obtain per second and the system utikzation dur- 
ing each measurement 

‘Some of the factors which determine measurement times are 
shown in figure 4-8. 
    

1. The 53424 programming state. 
resolution 
sampiing mode 
auto or manual 
frequency | 
frequency offset | 

2. The type of RTE input 
* & simple RTE EXEC call with no ASCII conver- 

sion, or 
* a formatted read using a formatting routine 

3. The operating system overhead 
® see Chapter 5, AN 401-1 

Figure 4-8. Factors Which Determine 
Measurement Times 

    

a9 

The 5342A programming state is applicationr-specific. - 
creasing accuracy by setting higher resolution causes longer 
measuring times and fewer readings per second. 

When o ASCII o binary conversion within the computer s 
reqired, a simple ASCIl input EXEC request may be used 
‘which requires less computer time. This method is used in 
data logging siuations, or when the information is o be 
stored for processing later. Excluding other factors, this 
method will mprove maasurement speed. 

The operating system overhead is not easily controllable by 
the user. The number of programs in the timelist may be 
changed on-line, but the characteristics assigned at system 
generation cannot. 

The key o improving measurement speed is o defermine 
‘whether th times are a factor of the instrument of the com- 
puter, and decide whether the trade-offs can be lolerated 

The graphic performance results are shown in figure 4-9. 
Two pair of plats are shown. One shows time vs number of 
readings for HP 1000 input using a formatted read and the. 
FORTRAN formatter. The corresponding system utization 
curve is also shown. The second pair of curves demonsrates 
the performance improvement when ASCII 1o binary conver- 
sion is unnecessary (1.e.. when RTE EXEC calls can be used 
1o obtain the measurements).
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Figure 4. 5342A Performance 
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EXEC Call Input* FORTRAN Formated Input* 

Number of Time Number of Time % 
Readings (Seconds) Readings (econds) Utilization 

10 14070 7963 10 31872 7545 
20 28141 79561 20 63725 7545 | 
30 42211 7959 30 95577 7543 | 
e se262 7960 0 127449 7543 
50 70332 79.60 50 159302 7543 
0 84408 7959 0 191193 7543 
70 98473 7959 70 223046 7543 
80 112524 7958 80 254918 7543 
%0 1.26614 7959 % 286790 7548 
100 1.40884 7959 100 318642 5.2           

Example FORTRAN Statements from the Performance 
Program 

0057 
0058 
0059 
0060 
0081 
0062 
0063 
0084 
0085 

  

¢ 
c= - 
C ENTER USER STATEMENTS FORTESTHERE. 

DO 100 1Jet,ILN 

CALL EXECC1,IDLU, IBUF,10) 
© USER STATEMENTS FOR TEST END WERE. 
-   

“53424 Performance 9-14-78 MLSR9T2ST1 350 nsec 
Memory via interrupt System Overhead 2.83% RTE-IV. 

Example FORTRAN Statements from the Performance 
Program 

0018 DOUBLE PRECISION A 

0060 ¢ 
0061 ¢ - S A R 
0062 C ENTER USER STATEMENTS FORTESTHERE 
    

0083 DO 100 TJ=1,ILN | 
0064 READCIDLU,144) ISTAT,A { 
0065 144 FORMAT(A2,A1,D17.8) | 
0066 C USER STATEMENTS FOR TEST END HERE. 
0067 € ==mm=n 
0088 
  

*5342 Performance 9-14-78 MLSROT2ST1 350 nsec 
Memory via Intorrupt System Overhead 2.83% RTE-IV     

Figure 4-9. 53424 Performance (Continued) 
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