5345A-9A
CoLbotry Irwin S E R VI C E N OTE

m v Superged_gs_:
HP MODEL 5345A ELECTRONIC COUNTER 5345A-9

HP-IB VERIFICATION PROGRAM FOR 5345A OPT 011

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

To perform the verification, set up the 5345A as shown and set its rear panel address switches
to address 10 (if this address cannot be used due to other devices in the system, change the
“dev” statement in line 8 of the program to the appropriate address).

HP 1B CABLE
. 98034A HP-IB
INTERFACE
(SET TO ADDRESS 7)
5345A 9825A°
*9825A4 SHOULD HAVE EITHER THE 98213A
GENERAL 1/0-EXTENDED 1/0 ROM OR THE
EI D l l [j 98214A PLOTTER-GENERAL 1/0-EXTENDED
1/0 ROM.
AS A4 A3A2
ADDRESSABLE

The program listed in the table may be keyed into the 9825A or may be loaded from the HP-IB
Verification Cassette, HP P/N 59300-10001, Rev. ) or later, which also contains the HP-1B

Verification 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

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 some time before the
last statement is entered.

“5345” i nd push @ when the instrument model number is requested. Enter “11” and

Once the last entry is made, 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 . If it is desired
to repeat a test, set the variable L to 1 via the keyboard (type 1—L . Then enter the

E
number of the test to be repeated by typing cont “#” [ £ | . For example, to repeat test

number 5, type 1—L cont “5” . Test 5 will repeat each time @ is pushed.

To advance ti ihe next test (to step 6 in the example), return L to @ when the program stops

(type 9—L and push @

m—comxm)

OHEWLETT
PACKARD

DD/vI/WN

For more information contact a 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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Step Test

1 GATE TIME

2 FUNCTION SWITCH

3 FREQ. MULTIPLIER
SUFFIX

4 DECIMAL POINT

HP Model 5345A-9A *

Description

The first test sets the 5345A to remote (RMT light on)
and measures the frequency 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 dis-
played and output to the calculator, “ERROR” is printed
by the calculator printer. The calculator displays the cur-
rent gate time as the test progress. The test is finished
when “MIN” is displayed in the calculator display. Push

to advance to step 2.

The counter is put in check and the function switch is
remotely programmed in the following order: PLUG-IN,
FREQ A, PERIOD A, RATIO B/A, TIME INT A to B,
START, STOP. The operator should visually 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 dis-
play 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 com-
pletely 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

s to advance to test 4.

The display position may be remotely programmed.
When operated in the AUTO mode, the display is posi-
tioned with the least significant digit in the right most
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.

2
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Step Test Description

5 PERIOD MULTIPLIER This test checks the display multiplier suffix selection
for period/time interval mode. The counter is pro-
grammed to display the period of the 100 MHz check
signal in terms of Ksec, sec, msec, usec, and nsec. 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 vis-
ually confirm operation of the suffix lights in the counter
annunciator display. Push to advance to test 6.

6 INT/EXT GATE This checks the operation of internal/external gate selec-
" tion (a rear panel switch does the selection in the man-
ual 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.

7 SAMPLE RATE This test first programs the counter for a minimum dis-
play 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 measure-
ment cycle, allowing measurements to be taken every
1 to 5 msec. 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 to select
the normal sample rate mode which returnsthe counter
to making measurements with 50 msec between samples.
After verifying proper operation for each condition, push

to advance to test 8.

8 HOLD This test checks another aspect of the sample rate con-
trol. When the counter is programmed to “HOLD”, the
counter displays all zeros and all gating is stopped.
When the key is pressed, the counter is instructed
to make oné measurement. The “GATE” light on the
counter annunciator display should momentarily light,
indicating that the gate was opened. Press [comwe 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 calcualtor will display “NOT HOLD”
for this condition. Push to proceed to Test 9.
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Step Test Description

9. ACCUMULATE This test checks the operation of the ACCUMULATE
A+B and ACCUMULATE 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 @ and the counter is placed in STOP and
A-B. The counter displays the difference of these two
registers (should be 0). Push [ovwe after visual veri-
fication of proper operation.

10  OUTPUT 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

to select the “ONLY IF addressed” mode. In
this mode, the output phase of the measurement cycle
is bypassed until an output command is received. Hence,
the display cycle is entered after each measurement and
the counter display continues (START, A+B mode).
Pushing [covwee) causes the counter to output the cur-
rent reading to the calculator which displays 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 cal-

culator. The last reading is held in both displays. Push
and END OF TEST will be displayed.

To repeat the program, push RUN.
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SAMPLE 9825A PRINTOUT
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U: dsp "5345A Verification Test";prt "5345A HP-IB Tast"
l: prt "= ";spc 2
2: "code":ert "select code?",S
3: if $=721;dsc "ERROR";wzit 1000
4: if $=721;dsp "calculator addresc=computer dump";wait 2500;cto "cole"
5: if 5>730;dso "cut of eddress range+high";wait 1000;5to “"code"
6: if 9<700;dsp "out cf address rarge+lcow";wait 1:00;gtc "ccde"
7: if Smod2=1;dco "odd a'cdress+cc-puter dump“;wait 2000;gto "code"
8: dim C3[40] ;dev "ctr",S
9: "1":prt "1-GATE TIME TEST","*ach GATE TIME", "co’e is","autcmatically"
10: prt "sent tc 5345A.","Check Mode set.”,"Output verified.";spc 2
11: «rt "ctr","12:8211"
12: Y»A;g:b "ECHK"
13: dsc "1 SEC GATE";beep;wait 3000
l4: wrt "ctr","G?i1";8+A;gsb "EChLK"
15: dep "100 %SEC GATE";beep;weit 2000
16: wrt "ctr","G>I1";7+5;gsk “ECHK"
17: dep "10 MSE. GATE";beep;wait 1000
18: wrt “-tr","G=I1";6+;gsk ECHK"
lu: dsp "1 MSEC GATE";beep;wait 1000
20: wrt "ctr","G<Il";5+A;gsb "ECHK"
21: dsp "10u USEC GATE";lLeer;wait 1000
22: wrt "ctr®,"G;Il";4>A;gsb “EuK" -
2.3 dsp "19 USEC GATE";keer;wait 1060
24: wrt “ctr",“G:11";3+a;g9sb "EC.K"
25: de=p "1 USEC GATE";beep;wait 1000
26: wrt "ctr","G9I1";Z+A:gsb “ECuK"
27: dsop "100 NSEC CATE";heep;wait 1000
22: wrt "ctr","G511";1+A;5skh "ECHK"
Y: dsc "MIN GATE-Press CONTINUE";stp
30: if L=1;9toc "1"
31: "2":prt "2-FUNCTION TEST";wrt "ctr"“,"IZE8?G?F2I1"
32: prt “Plug-in™
33: dep "verify 5345A dsply: 00000000000";sto
34: wrt “"ctr","rUI1l";le8+A;gsb "FEAD"
35: prt “"Freguency"-
36: dsp "Verify 5345A: 100.00000 MHz";stp
37: wrt “"ctr","FlIl";le-8+A;gsb "REAp"
38: prt “Pericd"
3%: dsp "Verify 5345A: 10.000000 nSEC":stp
40: wrt "ctr“,"(511";1+2;3cb “READ"
4l: prt "Ratic"
42: dsp "verify 5345A: 1.u000000";stp
43: wrt "ctr","t3I11";prt "Time lntervel"
44: dso "veriiy 5345A: 10.000000 nSEC";ctp
45: wrt "ctr","F4I1l";prt "Stecrt®
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46
47
48

50:

52

55:

60:

63

[(EH

73:.

17:
EE

82:
83

85:
8o:
87:
88:
89:
50
9l:

deop "Verify 5345A: Accumulating";stp
wrt "ctr","F6";prt "Stop";spc 2
dsp "Verify 5345A: Storped acc’ltng";stp
if L=1;gtc "2"
“3":prt "3-FREQ MULT","SUFFIX TEST", "tunction=Frec."
prt "Each MULT SUFFIX","is automatically","sent to 5345A"
prt “Check mode set.","Outout verified®,"and displayed"
prt “on the 9825A.";src 2
wrt "ctr","I2G?D;C3E?E8I1";11+A;g9sb "PCHK"
dsp "00uU00000G00C.MHZ*" ;beep;wait 3000
wrt "ctr","C4I1l";9+A;gchb "CCHK"
dso "100000000.HZ*" ;beep;wait 3000
wrt "ctr™,"“C5";e+>A; sp0 "PCHu"
dsp "100000.KHZ*";reep;wait 3000
wrt "ctr","Co";3>A:;gsk "PCHK"
dsz "100.MBZ";rbeer;wait 3G00
wrt “ctr","G550C7 ;0+A;gstz "ECHK"
dsp ".1 GHRZ--vress COWTINUR";hrer;stp
if L=1;g9to "3"
"4" :ocrt "4-DECIMAL POINT" ,"TEST (FREQ MIDE)"
ort "¥ach DICPLAY","FOSITIUn code","is automatically"
prt "sent to 5345A" ,"Check mcde set.","9825%A shows"
prt "position of","the dec ncint", "digit 17 on left"
ort "digit 0 ~n right";spc 2
wrt "otce","IZG5E32CT701":10>A;f¥d O
gst "DCHK"
heep;dsn “5345A diqit # " ,Ayweit 1000
wrt “ctr","D2";9+A;gsb "ECHK"
beep;dsp "534%7 dicit # " ,A;wait 1000
wrt "ctr","c3";8+2;gsb "ECHK"
beern;dsp "5345A dicit # " ,A;wait 1000
wrt "ctr","D<";7+RA;ackt "EChK"
beep;dcp "5345A digit # " ,Aj;wait 1000
wrt "ctr","U=";6+A;ash "ECHK"
heev;dsp "S345A diait ",A;weit 10CC;wrt "ctr","D>»";5+2;7sb
beep;dsp "53452 diqit % " ,A;wait 1000;vrt "ctr","D?";4sA;gcb
bcep;oso "5345A digit ",A;wait 1000;wrt "ctr","D&":3+2;asb
’
4
14

.
P

beep;dsp "534%A dicit ",A;wait 1000;wrt "ctr","L9';2+2;gcb
ceep;idep "5345A Adiqit BAswait 1000;wrt “ctr","C:";1+n;~¢er
beep;dso "534537 digit “,A;wait 1000;wrt “"ctr","D:";0+A;gsb
becep;dsp "53432 di~it ",A,"--PRESS C Ni";stp

wrt "ctr","o0"

if L=1;gtc "4"

"S":ort “5-PTRIC MULT®,"SUFFIX TEST"

rrt "Function=period.","Each MULT SUFFIX"."is avtomaticallvy"
srt "sent tc 5345A.7 ,"Check mode set.","Output verified®

Y T
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"ECHK"
"ECHK"
"ECHK"
YECHK"
11 ECH K n
" ECHK"
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92: prt "and displayed”,"on the 2825:.";coc 2
93: wrt "ctr",'I2F1G?D1C3E8?Il":lO*A;gsb YECHK"
94: dsp ".U000000000K3EC*" ;heep;wait 2000

95: wrt "ctr","C411";7+2;gsb "1CiHK"

96: dsep ".0000000100SEC";beep;~ait 2000

97: wrt "ctr","C5I1";4+A;3sk "1CHK"

98: dsp ".0000100000MSEC" ;' eep;wait 2000

99: wrt "ctr","C6I1";1»A;gsb "1CHK"

100:
101
102:
10C:
104:
105:
1U6:
107
108:
1u9:
110:
111:
112:
115:
1ll4:
115:
116
117:
118:
119:
120:
12i:
122:
12::
124:
125:
126:
1.7:
128:
129:
13u:
131:
132:
133:
134
135:
135
137:
138:
135:
14G:

dep ".01u0:0000USEL" ;keep;wait 2000

wrt "ctr","C7D3I1";2+A;gsbt "PCHK"

dcp "10.000000 NSEC--Press CONTINUE™ ;beep;stp

if L=1l;9to "5

"6" :spc l;prt "6-INT/EXT GATE"," TEST"

wrt "“ctr","I2ES?GL?E;11";0-A

prt "External iate"

?sp "Verify 5345A: ¢0000000000";stp

wrt "ctr","v3":le8+A;gsb “KTAD

prt "Internal Gate";soc 2

der "Vrfy 5345A: 100.00000 MHz Gating";-to

if L=1;gto "o

"7":prt "7-SiYPLE RATE " ," TEST"

wrt "ctr","I2G<E<K?6";wrt “Sawsple rate"," ccntrol”,® bypasse~."
cep "Verify 5345A: Blank :iiz & GATE";cto

wrt “ctr","{4%;prt “"rMax Samrle Rate";szc 2

dsn "vrfy 5345A: 100.00 MHz Gating“;stp

if L=1;9tc "7"

“Bosxrt "6-HOLD TE.I"

ert "hoLL sent tc",":345A. -end®,"Sar.le ‘Irigger","Cctmans each”

prt “"time CONTINJE","ic ~ressed. ","Sanple count is","dsplyd on 98253

scc Z

wet M"ctr“,"12E8?2G?EYI 1"

dsp "5345A: (0000000000 Nc GA1L";stp

wrt "ctr ,"J1";heer;dsc "TAMPLE l--fress CONTINUE";stp
wrt "ctr","Jl";beep;dsc "SATFLE Z--Press CUNTINUE";stp
wrt "ctr","J1";leep;dcp "SAMPLE I--Press CONTINUE";stp
wrt “ctr","E1";dsn "NOT JOLD--verify 534:A: gating";stp
if L=l;9tc “q“

“9":spc l;ort "u-ACCUMULATE"," TEST"

wrt "ctr","I2F4E821=35211"

prt "A+8 code seni"

dsp "Verify 5345A: Accumulating”";sto

wrt "ctr","F6E75";0+A;gst "RYAD"

prt "A-B ccde sent";swc 2

deu "Verify 5345A: .000000C400";sto

if L=1;gto "“u"

"10":prt "10-OUTPUT TEST";wrt "ctr","I274E?x:15G7I1"
ort "wait “til acdrsa"

dst "Verify 5345A: Blank & GAIE";stp

wrt "ctr","EZlI1";crt "Only if adrsd®
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141:
142:
143:
1d4:
145:
lde:
147:
l4b:
149:
150:
151:
152:
153:
154:
155:
156
157:
153
1535:
lou:
161:
lo2:
153:
164:
lo5:
166:
167:
168:
169
170
171:
172:
1i3:
174:
*6378

deso
prt
prt
prt
wrt
dsp
wrt

"verify 5345A: accumuvlating®;stp

"*Takes 1 readng.","*Stcps. when","*CONTINUE is","*vressed, takes
"*10 more readngs"”,"*and displays","*them on Y82%A." ,"*Stcps and"®
"*disnl=ys the","*1lth reacding.";snc 2

"ctr”,"EBF6";red "ctr",A;cmd 7,"_";fxd 0

"Verify 5345A:" ,A;stp

“ctr", "I2E8?F4I1";0+X

wait 1u00;wrt "ctr","f6";red "ctr",Ajzcmdé 7," ";dsp A;beep
wi:it 1000;1if (X+1+X)>9;gto +2

wrt

"ctr“,"rF4";gto -2

fxd 0;dsp “Verify 5345A:" ,A;stop
soc 2;prt "END OF TES1i";dsp “END";stuc 4;stp
"ECHK" :wait 50;04+R;-2+C ‘

gsb
wrt
ret

"CN1"
thr ll, IIIlu

"PCHK" :wait 50;46+R; -1+C

gsb
wrt
ret

"CNT"
l.ctr Il' W Illl

"1CHK" :wait 50; 49+R;-2+C

gsb
wrt
ret

IICNTH
Ilctr ll' " Il“

"CaT" :rdb ("ctr")+B

if B=R;gto +Z

C+1-+C;gtc -2

if A#C;prt "i(FROR C=",C,A

ret

"READ":wcit 50;rec "ctfm,c;red "ctr",C
if A#C;prt “"EKROR®

wrt
ret
end

thr [H ' llIlll






