5345A-9B
SERVICE NOTE

m | , . . e ‘ o Supersedes:

5345A-9A

HP MODEL 5345A ELECTRONIC COUNTER
HP-IB VERIFICATION PROGRAM FOR 5345A OPTION 011

The 9825A program listed in the table exercises the 5345A through its various operating modes via the
HP-IB Interface (Option 011). If the 5345A successfully completes all phases of the verification pro-
gram, then there is a very high probability that the Optior 011 Interface is working properly.

NOTE

Revision ] or later must be used with 5345A Serial Prefix 2008A and
later instruments. Rev. ) and later can be used with instrument prefixes
prior to 2008A.

To perform the verification, set up the 5345A as shown.

HP—-1B CABLE
98034A HP-IB

INTERFACE
(SET TO ADDRESS 7)

~ ™ ' 5245A 9825A*

USER SELECTS 6345 ADDRESS *9825A SHOULD HAVE EITHER THE 98213A
—— GENERAL 1/0—EXTENDED 1/0 ROM OR THE
I;I D D D D } 98214A PLOTTER-GENERAL 1/0—EXTENDED
I ReAA 0 1/0 ROM.
ADDRESSABLE

The program listed in the table may be keyed into the 9825A or may be loaded from the HP-IB Verifi-

cation Cassette, HP P/N 59300-10001, Revision J or later, which also contains the HP-IB Verifi-

cation programs for many Santa Clara Division instruments. To load the cassette program into the

9825A, insert the cassette into the 9825A and type Idp@ . Enter ““5345” and push [ovwdwhen the
~

instrument model number is requested. Enter “11” and push when the option number is

requested. The 9825A will then load into memory the 5345A Option 011 program. Power must be
applied to the 5345A at sometime before the last statement is entered.

DD/mw/WN 1/81-02

HEWLETT
PACKARD

For more information contact é local Hewlett-Packard Office. (Hewlett-Packard has 200 Sales and Service Offices in 75 countries).
Or write: Hewlett-Packard, 1501 Page Mill Road, Palo Alto, California 94304, U.S.A.

Printed in U.S.A.
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After the program is loaded, “select code 2" will appear on the 9825A display. Enter 7XX and m

press , “XX”” being the 5345A HP-IB address. The 5345A HP-IB address entered must be even.
Odd addresses are for Computer Dump mode.

When the correct 5345A address code is entered, the counter performs its first set of tests. The
program will stop at the conclusion of each test. At this time, the operator verifies that the action

programmed by the 9825A has occurred. To advance to the next test, simply press M itis
desired to repeat a test, set the variable L to 1 via the keyboard (tybe 1-L {3 ). Théh:ent'ef .
the number of the test to be repeated by typing cont “#” . For examplse, to repeat test
number 5, type 1—L cont “5” . Test 5 will repeat each time is pushed. To advance

to the next test (to step 6 in the example), turn L to @ when the program stops (type @—L

and push .

mcomxm|
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Step Test
1  GATE TIME

2 FUNCTION SWITCH

3 FREQ MULTIPLIER SUFFIX

4 DECIMAL POINT

5  PERIOD MULTIPLIER

6  INT/EXT GATE

Description

The first test sets the 5345A to remote (RMT light on) and measures the fre-

quency of the internal 100 MHz check signal. The program varies the gate
times from 1 SEC to MIN and checks for a decreasing number of displayed
digits. If an incorrect number of digits is displayed and output to the calcu-
lator, “ERROR” is printed by the calculator printer. The calculator displays
the current gate time as the test progresses. The test is finished when

“MIN” is displayed in the calculator dlsplay Push - to advance to
Step 2. )

The counter is put in check and the function switch is remotely pro-
grammed in the following order: PLUG-IN, FREQ A, PERIOD A, RATIO
B/A, TIME INT A TO B, START, and STOP. The operator should visually

Page 3

confirm that the counter’s display matches the readout called for on‘the ~

calculator’s display. Push . after each condition.

This test checks the display multiplier suffix selection for frequency mode.
This function, which cannot be selected by the front panel switches, allows
the user to force the counter to display in a format (i.e., MHz, kHz, Hz, etc.)
selected by the user instead of what the counter would normally display.
The test programs the counter to display the 100 MHz check signal in terms
of mHz, Hz, kHz, MHz, and GHz. The calculator display shows what the
counter should display at each point. This test is completely automatic in

that the calculator checks for the appropriate number of digits‘in“the -

displayed answer. The operator should visually confirm operation of the

suffix lights in the counter annunciator display. Push w to adance
to Test 4.

The display position may be remotely programmed. When operated in the
AUTO mode, the display is positioned with the least significant digit in the
rightmost display position In this test, the .1 GHz check signal is measured
and the display position is varied. The program automatically checks for

the correct display. Push ' to advance to Test 5.

This test checks the display multiplier suffix selection for Period/Time
Interval mode. The counter is programmed to display the period of the
100 MHz check signal in terms of ks, s, ms, us, and ns. The calculator display
shows what the counter should display at each point. This test is completely

. automatic in that the calculator checks for the appropriate number of

digits in the displayed answer. The operator should visually confirm
operation of the suffix lights in the counter annunciator display.

Push to advance to Test 6.

This checks the operation of Internal/External Gate selection (a rear
panel switch does the selection in the manual mode). For EXT GATE, the

counter should display 00000000000 since no external gate signal is

present. Push for INT GATE; the counter should display the
100.00000 MHz check signal. Push . to advance to Test 7.
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Step Test

7  SAMPLE RATE

8 HOLD

9 ACCUMULATE

10 OUTPUT

Service Note §3_4§A.-QB

Description

- ‘This test first programs the counter for a minimum display time and then

returns it to the normal sample rate. These functions are not selectable

from the panel switches. In MIN DISPLAY TIME, the counter effectively

bypasses the sample rate control portion of the measurement cycle,
allowing measurements to be taken every 1 to 5 ms. In this mode the
counter display will be blank or consist of 1 digit. The gate light on the

counter annunciator display should be on. Push ovm to select the

normal sample rate mode which returns the counter to making mea-
surements with 50 ms between samples. After verifying proper

operation for each condition, push to advance to Test 8.

This test checks another aspect of the sample rate control. When the
counter is programmed to “HOLD”, the counter displays all zeros and all
gating is stopped. When thekey is pressed, the counter is instructed

to make one measurement. The “GATE” light on the counter annunciator

display should momentarily light, indicating that the gate was opened.

* Press three times to make three measurements. The counter is then

taken out of HOLD and the “GATE” light will flicker, indicating continual
measurements and updating of the display. The calculator will display

. “NOT HOI.D”' for this cond{tion. Push to proceed to Test 9.

This test checks the operation of the ACCUMULATE A+B and ACCUMU-

. LATE A-B modes of operation (rear panel switch). The counter is placed

in START and counts the check signal. Since the counter is in START and
CHECK, the 100 MHz check signal is counted by both the event scaler
(register) and time scaler (register). The display shows the sum of these
two registers A+B.

Push. romug and the counter is placed in STOP and A-B. The counter .,

displays the difference of these two registers (should be 8).

Push after visual verification of proper operation.

This test checks the operation of the output modes “WAIT until addressed”
and “ONLY IF addressed”. In the “WAIT until addressed”’ output mode,
the counter waits in the output phase of the measurement cycle until a
command to output is received. Consequently, the display cycle is not

. entered and the counter display will be blank. Push w to select the

“ONLY IF addressed” mode. In this mode, the output phase of the mea-

‘surement cycle is bypassed until ah output command is received. Hence,
* the display cycle is entered after each measurement and the counter

display continues (START, A+B mode). Pushing causes the counter
to output the current reading to the calculator which display the reading.
The two displays should agree. Push and the calculator causes the

counter to make and output 10 readings, each one momentarily displayed

on the calculator. The last reading is held in both displays. Push . and

END OF TEST will be displayed. - .

To repeat the program push .

»
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SAMPLE PRINTOUT

e e e e o e - 2o . - —— -~ o —

1-GATE TIME TEST
Each GRATE TIME
code is
automotically
sent to S345R,
Check Mode zet.
Qutrut wverified,

E-FUNLCTIOH TEST
Plua-in
Freaueney
Feriod

Fatio
Time
Start
Stop

3-FEER MULT
SUFFIX® TEST
FNH!fltdx Fred.
Eoch MULT SUFFIY
iz autopmatically
sent to S345A
-Check mode set. -
Outrut werifisd
ond dizplaved

an the Q8Z25H.

4-DECIMAL FOINT
TEST (FREQ MODE:
Eoch DISPLAY
FOSITION code

iz outomatically
sent to 53450
Check mode zet,
98250 zhows
pozition of

the dec Point
digit 18 on left
disit 8 on risht

Interual

G-FPERIOD MULT
"SUFFI® TEST _
Function=Feriad.
Each MULT SUFFIY
1z outomatically
sent to 33450
Check mode =zet.
Qutrut werifisd
and dizplaved
oh th':‘. "IE' 5Hp

] 5.:‘4'..'H

E-INT~/E
TE“T

Externol Gate

Internal Gate

“T GHTE

f-SAMPLE RATE
TEST
Soamprle rate
contral
byrozzed,
Max Samele Rate

8-HOLD TEST
HOLD =zent to
Send
Somple Trisser

Command eack

time COMTIMUE
is presszed.

Samrle count is

dsrlyd on 9825R.

. 9-ACCUMULATE

TEST

- A+BE code sent

A-B code zent

186-0UTPUT TEST
Mait *til addrsg
Only if addrsd
¥Takes 1 readns.
#Storps. Hhen-

 #CONTINUE iz

¥prresseds takes

¥18 more readnes

¥and displovs
#thenm on 2325A.
*Stops und
¥dizsplavs the
#11th readina.

EHD OF TEST
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PROGRAM LISTING

dsp "5345A Verification Test";ort “5345A HP-IB Tast®

prt "———————m———————— ":spc 2

"coée“:ert "select cocdez",S

if ©=721;dsr "ERROR";wzit 1000

if 721;dsc “"calculator addresc=cemputer dunp”;wait 2500;ctc "ccle"
if 5>730;dsn "cut ot ecdresc range+high“;wait 1000;5tc “code"

if ¢<7i;0;dsp "olt cf address rarge+lcw";wait 1 OO,qtc "ccdet

if Smod2=1;dsn “odd & cress*cc -puter dump’ jwait 2000;9to0 "“code"

dim C3[40];dev "ctr“,S i

“1":prt “l—GATE TiME THST"," ach GATE TIME", "co”e is","autcmaticzlly"
crt “"sent tc 5345A.","Check Mode set.”,"Output verified.";espc 2

‘rt "ctr","32.8211"

Y+B;g:b "ECHK"

dsrn "1 SEC GATE";beep;wait 3000

wrt "ctr","G?2:1";8+2;9gsb “ECLK"

dep "100 “SEC GATE";beep;weit 2000

1Nt
L}

“wrt “ctr®,"C>L1";7+43gsk “ElHK"

dsp "1 MSL GATE" ;berp;wait 1000

wrt "-tpt,"G= Il"°6*\°"°“ ECiHR"

dep "1 Msr" GATE" ; beep°int 1000

wrt "cte",": <Ll“-5*A,gub "ECHK"

Gsp "1l0u - UobL GATE" ;Leev;wzit 1000

wrt "ctr","G;I1";4+A;gsh "L uK"

dep "1i USEC GATE";Lkeer;wa’t 1060

wrt "cte","G:I1l";3+A;gsbh "ECLKY

deo "1 USEC GATE";heep;wait 1000

wrt "ctr","GY9I1";Z2+A:qgsb “EC-K"

dse "100 NSEC (ATE";heep;wait 1000

wrt "ctr","G5I1%;1+A; 5k “ACHK"

desc "MIN GATE—Press CONTINUE" ;sto

if L=1;9tc "1"

“2"'prt "2-FUNCTIGN TEST";wrt "ctr"“,"IZE8?2G2F2I1"
prt "Plug-in"

dsp "verity 53452 dseply?d 00000000000";stu
wrt "ctr","ftull";le8+17;g9sk “FEAD"

crt “Frequency" Tt

decp "Verify 5345A: 100.00000 MHz";stp
wrt “ctr", “E'Il“°le-8+h;grb "READ"

rrt 'Perlod"-

dep "Verify 5245A: 10.000000 nSEC":stp -
wrt "ctrt,"£511";1l+23;g<cc “READ"

prtc "Ratic“

deo "verify 5345A: 1.u000000%;stp

wrt "ctr","t311";prt "Time lntervel®
dso "veriiy 5345A: 10.000000 nSEC";=stp
wrt "ctr","F4I1";prt "Stecrt"
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- PROGRAM:LISTING (Continued)
46: “tn "Verify 5345A: Accumuvlztinc";sto
47: wrt "ctr","i6":prt “Stoc";epc 2.
~48: dsp "Verify 5345%: Storped acc’ltng";sto
4y: if L=l;gtc "2" o
50: "3%:nrt "3-FRhg MULT" ,“"SUFFIX TEST", "runction=Frec."
5l: w»rt “Each ~»uLT S LFIX" "is automatically", "sent to 5345A"
52: vrt “"Check mode set.", "Oaf“ut verlfler" "and display=~"
23: vrt “on the 2382 4.“'5;0 2
" 54: wrt "ctr","IZ2G?20;C3E?ERI1%;11+A;9s8h “PCHK®
- 55: don "Uuul0000UT T MHZ*" sbeerrwait 3C0U
S: wrt M"etr","C4I1";8+A;gsh “iuCHK"
57: den "10U000000.HZ*" ;beep;writ 3000
58: wrt ’ctrf,“CS";é»A,:»o_"PCHB"
5¥: dep "100000.KHZ*";reep;wait 3000
6U: wrt “"ctr","Co";3+h;gsh "PCER"
©l: ds= “100. MHZ";heet;waJt 3400
62: wrt “ctr","GSZ0C7 ;0+A;gse "pCHE"
- 83: den ".1 GFZ--vress CCMTINuJ“;Pne*;stp
64: if L=1l;gto “3"
C65: “4":crt "4-LECIMAL POINT®,"1EST (r‘Dfu NVDE)"
Gb: wrt "wach DI PLAY","FOSITL. N code®, “is utomatlcally“
67: ort "sent tc 5345A" ,"Check mcde set.“,‘GBZHA stows"
68: =rt "position cf","the dec ncint", "diait 1 con left"
oy: zrt "digit o *n rvqht“-foc 2 E
J0: wrt “oto","1LGEEE2CTL1"105A;f¥d O
71: gsu “TI'ChHK"
72: reepj;dsn “5345A “4iqit # “,A;weit 1000
73:. wrt "ctr","D2";9+A;g9sb - "ECiK"
<74: beepirisp "53451 Aizit § “,Aj;wait 1000
'75: wrt "ctr","o3";8+2;gsb “BCHK"
70: teen;dsp “5345A cdioit % ",A;wait 1000
77: wrt “"ctr","D<";7+B;act "EChR"
73: heep;icp "4345A digit 4 " ,Az;wait 1000
79: wrt "ctr","U=";:;6+A;ash. "ECHK" o ' ‘
8U: neevidsp "3345A digit § “,Aj;wzit 10C0;wrt “ctr®,"0>";S+23vsb “ECHK
8): beer;den "534:3h digit § " ,A;wait 10G0s;wrt "ctr®,"n?"s4+A;9ck “ECHE"
62: keep;oso "5345A Aigit # " ,A;wzit 1000;wrt “ctr","0&":3+As;ash "ECHZ"
55: beepj;dsp "534Zh digit 4 " ,A;wait 1000;wrt “ctr","L9 ;ZeA;gsh “ECHK"
Bd: reepjyiep “5345A dicit § " ,A;wait 1000;wrt “"ctr™,"C:";lehs-et “ECBK"
85: bLeep;dro 53457 digit #4 " ,A;wait 1000;wrt “ctr","D:":;G+A;gsb "ECHK™
‘Bu: creoci;dsp "5343% Ai~it 4 “,A,"--PFLSS CINi";stp '
B7: wrt “ctr“,"uo" ' ’
6d: if L=l;atc "4i*
8Y: "S":wrte “5-PURIC MULT®,"SUFFIX TEST" : :
»U: rrt "Function=pericd.","Each MULT SUFFIX". "is avtomcticalilv*®
yls

~rt “sent tc 5345A.°,"Check mode set.","Cutput verified"



'PROGRAM LISTING (Continued)

"and discieyes,%cn the #8253, ;¢nc 2
"ctr","I2r1G?D1C3E¢211";10>4;9sb “ECH#"
".U00UO000000KZEC*" ;heenwait 2000

wvrt “"ctr","C4I1";7+2;ash "1CH<

", 0000UOULO0SE. " ;kbeep; 'ait 2000
Yctr","C5I1";4->A;azk “1CHK™
“.0000100000MSEC" ; eepwait 2000
ctr","I6Il1";1+B;9sb “ICHK"

".01:0:-0000USEL" s heer;wait 2000
"ctr","C7D3I1%;2+A;gs "PCHK"
"10.000000 NSEC--Press CONTINUE™:beep;stpo

if L=1l;9to "5

sic l;prt "6-INT/EXT GATE"," TEST"
"ctr","IZEQ?2L2E;11% ;0>

"External late" : o

"Vecify 5345A: c00000000450";stp
“ctr","?3“'1e8*A gasbh "ETAD- '
"Intornal ¢ ate“'fnc 2

"vrfy 5J45A' 100.00000 MH= Cating":.to

if L= l gto "o

"j-gi-PLE. RATE " ," TEST" |
“ctr" "I2G<EL?6" ;v t “Sawple rate™, control“ " byna ser, "
"Verify.:5345A: 2lsnk iz & GATE";<cto - '
“ctr"," 4" ;prt “mar Semrle Rate";szmc 2
"vrfy 5345A: 100,00 Mdz Gating";stp

if L l;gtc "7"

xt "e-A0LL TEST™ : S

" LOLL sent tg¢", “'345A. ~end","fa~.:le 1lriqgger" “Lc*nan' each
"t ime fuNTlNﬂE" "ig¢ -ressed. ","Sawrple count’ is" "deplyd on
z 4
“ctr*,"1ZE82G?ELI 1"

"5345A: (0000C000000 NCc GATE";stp

"ctr ,"J1";leer;den "YAMPLE l--tress CONTINUE";stp
"ctr","Jdl";reep;dsr “SATZLE Z--Press CUNTINUL";stp
"ctr","J1";ieep;icp "SAMPLE I--Press CONTlNUEvatn
"ctr","E1";dsn "NOT A0LD--verify 534:B: gating®;stp

if L=l;gtc o

spc lyort “u-ACCUMULATE" ,“ TEST™

rctr","I2F<E821=:211"
"A+3 code:seni”

"Verify 5345A: Accumulating';sto
"ctr","F&u 75" ;0+A;gsc "RIAD"
"A-2 ccde sent";swc 2

"Verify 5345A: 000000t 00";st2

if L=1l;ato "3u"
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9i: ort
93: wrt
Y4: dep
95:
Yo: Oep
97: wrt
Y8: asp
.99: wrt
10u: dep
“lut: wrt
102: dcop
10
104: 6" :
i0f%: wrhk
lue: prt
1o7rs cen
108 wrt
luj: prt
110: der
111
1z 7" e
115: wrt
11la: cop
L15: wrt
llus: dsn
117
11lg: *R
11v: art
12C: ort
121: scc
122: wet
12%: deo
124: wrt
1258 wrt
1206: wre
- 1le7: wrt
128:
129 *9":
13u: wrt
13L: pre
137: dsp
133: wrt
134: prt
155: den
136
137: "1lu-
138: »rt
137: ds~
lat: wrt

iprt "10-OUTFUT TBSI“;wrt “ctrr,"I274E?L: 15GrI1"
"wolt “til acdarsa" L
"Verify 5345A: tilankh & GALE";sto
"cte","RZL1%;ort "Only if a~drsd®

4 §etvice Note 5345A-9B -
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PROGRAM LISTING (Continued)

141: deo "verify 5:45A: accumviatirg®;sto

142: nrt "*Takes 1 reasng.","*Stces. +shen, "*COvILNUE is","*rnrecsed, takes
'143: »rt “*10 more reacdngs”,"*and displays","*them on Y82°A." ,"*Stcos and™
l4d: prt "*disnl*ys the","*1lth reaﬁinn."°snc 2
'145: wrt “ctrv,":8F6";rec "ctr",A;cmd /, ' "iExd U
l<6: dsp "Ve11fy 5345A:" ,A;stp '
"147: wri “ctr","IZ2E8?F<I1";0+X

l4b: wait 1u00;wrt "ctr',"soe";red "ctr®,A;omé 7,"_"ioe0 Ajbeer
149: wxit lOOO;if (X+1+X) >9;g9tc +2

-150: wrt “"ctr*,"r4";gto -2

151: £xd 0; dgp “Verify 5345A:" ,A; sto

152: scc 2;prt "END OF TEZ1";dsp “END";stc 4,n P
153:»'ECHK"'Wc1t 50;64»R; -2C

154: gsb "Cwn1"

155: wrt "“ctr“,"11"

136: ret

A157: "PCHK":wait 50; 46+R~-]¢C

15%: gsb "Cwno" |

155: wrt “ctr","11"

.lou: ret

lol: “1Cuk":wait 50; 43+R;-2-+C

1s2: gsb "CNT"

153: wrt "ctr®,"(1"

104: ret

lo5: “CaT":rdb (“"ctr")-g

lu6: if E=R;qto +2

lo7: C+i1+C;i;gtc -2

loB: if A#C;prt "I FROR C=",C,A

16%: ret .

17¢: "“R.AD":wcit 530;rec “ctr",C;red “ctr",C

171: if A#C;prt "EKROR"

1/2: vrt "ctr',"11"

l,5: ret

174: enc

*6378






