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DUAL DTYPE RIP-FLOP 
The duat D-type flip-flop shown in Figura 
I of two imht D-tr.pe 
flip-flops with inputs on the left and 

input. 

- The "DC" input has an AND 
relationship with the "C" input w 
shown by the subswipted "C". 
Therefore, Data passas through "Dc" 
only when "6' is active trua 

- Input "C" is sensitive to transition, or 
sensitive as shown by 

:he ed% (dynamic indicator) 
symbol. 

- Absence of the polarity indicator on 
input "C" means that the MORE 

E level is true. Therefore, 
ive true on a low-to-hi& 

tion is  derived as follows: 

tramis#* and when "C" i s  active true 
as stated &over data is passed through 

and active low outputs are 
by the abseme/presence of 

tarritvindicator{ -P 1. 

The sat (Sl md .re#t IR) inpuFs OyaCIjdo 

tyva the paeMitv in&rtor to vvhen"b' i s  
low, the activehDgh outpu? is forced high; 
when "R" is low, the active-high output 
is forced low. Although normally the 
aotive-low output is  drs complement of 

aH a* input cQhrd8&mr: bc;ch ktpm 

flipflops: W mn&h w?U sxta mfy 
for as long as both "8' and "R" wo brcl 
low. The flip-flop will return to some 
indeterminate state when both " S  and 
"R" go high. 

FOUR-BIT BISTABLE LATCH 
The fourbit bistable latch shown in 
Figure 2 consists of four independent 
D-type flip-flops. FFI and FF2 are 
controlled by the 61 dock input, and 
FF3 and FF4 are controlled by the C2 
clock input. This i s  evident by the 
subscripted C1 and C2 on the input data 
lines. Information present a t  a data (Dc) 
input is  transferred to the active-high and 
active-low outputs when the associated 
clock input is high: the outputs will 
follow the data as long as the clock 
remains high. When the clock goes low, 
the information that was present a t  the 
data input when t4e transition occurred is 
retained at the outputs until the dock 
returns high. 
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FIGURE 2. Four-Bit Bistable Latch 

-flops. Inputs to the 
master section on the left side are 
controlled by the gate (G) pulse. The gate 
pulse also controls the state of the 
coupling transistors (not shown) wh 
connect the mmw aprd d m  
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LOGICSYMBOLS 

I 
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sequence of operaion with reference 
the gate pulse timing signal shown in 

Figure 3 i s  as follows: 

a. T1 - Isolate slave from master. 

b. T2 - Enter information from "J" and 
"K" inputs to Master. Since the 
dynamic indicator symbol i s  absent 
from input "G", the data is not locked 
out of the "J" and "K" inputs 
between T2 and T3. In other words, 
the inputs will follow the data as long 
as the gate is high. 

NOTE 

In many instances outputs are cross 
coupled back to the "J" and "K" 
inputs to latch them up. This 
effectively moves T3 closer to T2 
so that it appears the inputs are 
edge sensitive for a specified 
range of clock pulse repetition 
frequency. In these instances some 
drawinqs may show a 
indicator at the "G" in 
Figure 4). 

C. T3 - Disable "J" and "K" inputs. 

levels present at the "J 
a t  time T2. The four possible 
combinations are as follows: 

a. When "J" and "K" are low, the 
outputs will not change state. 

b. When "J" i s  high and "K" is low, the 
active-high output will go high, unless 
it is already high. 

c. When "J" i s  low and "K" is high, the 
active-high output will go low, unless 
it is already low. 

i 

t I 

d. When "J" and "K" are both high, the 
flip-flop will toggle. That is, the 
active-high and active-low outputs will 
change states for each gate pulse. 

when "R" i s  IQW, the active-high output 
is forced low. Although normally the 
active-low output is the complement of 
the active-high output, simultaneous low 
inputs at  "S" and "R" will force both 
outputs high on some J/K flip-flops. Th is  
condition will exist only for as long as 
both "R" and "S' are held low. The 
flip-flop will return to some 
indeterminate state when both "R" and 
"s" go high. 

DUAL J-K EDGE-TRIGGERED 
FLIP-FLOP 

0 The dual J-K edge-triggered flip-flop - 
&awn in Figure 4 is functionally 
identical to the master/slave flip-flop 
clsscribd previously. Gate pulse timing 
is indicated by the dynamic and polarity 
indicator symbols. They show that 
the output is determined by the levels 
present a t  the "J" and "K" inputs 
at the instant a negative gate transition 
(high-to-low) occurs. 

The next issue of BENCH BRIEFS will 
conclude the articles on Logic Symbology 
with descriptions of more complex 
circuits such as updown counters, ripple 
counters, and LED drivers. 

CLEANING PC BOARDS 
Rex Brush, *sa Clara Divisbn 
Tom Cox, LovdcMd Instrument Division 

Once a pc board has been repaired, it's 
with dirt, oil, solder flux, 
ts. And naturally, this 
can seriously degrade the 

performance when the board is used in 
high input impedance instruments. Here 
is a method for cleaning the board using a 
household-type dishwasher, and then 
recoating the repaired area with a dry 
film conformal coating. 

a. 

Items needed are: 

- Conventional dishwasher 

- Detergent (one of the following) 

a. Triton CF-54 or CF-76 low foam 
industrial liquid detergent; available 
in 5 gallon (45 Ib.) containers from 
Central Solvents, 31 702 Hayman 
Street, Hayward, CA. 94544. 

b. Alco-Zyme Enzyme Detergent. 
This i s  a detergent used in hospitals 
to clean surgical tools. Available 
from Scientific Products, 150 
Jefferson Drive, Menlo Park, CA. 
94025. 
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c c. Calgonite dishwasher detergent. 
(if none of the above are available.) 

Here is  a special note on the above 
detergents. 

The Triton products are low foaming and 
nonionic. CF-54 i s  more general purpose 
whereas CF-76 is recommended only for 
dishwashers. Extensive testing has shown 
that the superior cleaning efficiency of 
the nonionic detergent i s  due in part to 
i t s  ability to solubilize fatty soils. 

Alco-Zyme is  a recommended second 
choice but be careful, i t 's a high foaming 
detergent. I f  you use too much in the 
dishwasher you could be inundated with 
a mountain of suds. 

Calgonite i s  Sodium Tripolyphosophate 
based and i s  to be used only as a last  
resort. The potential problem area is  that 
if improperly rinsed from the pc board, it 
can leave an electrically conductive film, 
especially in hard to rinse areas like 
switches. 

- Distilled water 

- Cotton gloves 

- Switch lubricant HP Part No. 

- Dry Film coating (one of the 
f ol I owi ng) 

a. Dry Film 88 (General Electric) 
HP Part No. 6010-0142 

b. KENCO #811 Circuit Coat 

5060-6086 

gwd (if none of the above 

Make Fsertain that you perfiqrm the wash, 
rinse, and dry cycles continuous. The 
boards should not be allwed to dry 
between wash and rinse cycles. 

1. After the board has been repaired, 

are available.) 

etc.). Note that most s w i t o h  do not 
have to  be removed prior to cleaning. 
However, they do have to be re- 

2. 

NOTE 
For Triton, 1-1/2 oz. per wash. For 
Alco-Zyme, use 1/16 tsp. per wash. 
For Calgonite, follow directions on 
the box. 

3. Place the boards on their edges on the 
top rack. 

4. Run the dishwasher through the wash 
cycle only. Use the amount of 
detergent recommended in the note in 
step 2. Don't allow the boards to dry 
before rinsing in the next step. 

G 

6. The last r im  cyck shoutd be cam- 
eaed d s t i l i e d  water 
To amomplish this, 

er supply before the 
ns. After the wash 

water hrrt been pumped out, turn ioff 
the washer (usualty just opening the 
door doss this), open the daor and 
paur the pte-heated distilled water 

6. If an wen i s  

houn. Otherwise use, the dry cycle on 
the dishwasher twice. 

, and while the board is 
the repaired areas with 

the recommended dry film 

NOTE 
Make certain that you wear the 
cotton gloves when handling the 
boards. 

8. I f  the board has any switches mounted 
on it, they will have to be relubricated. 
Use the conductive grease (HP 
PN 5060-6086) and a toothpick to dab 
a small amount on the contact/wiper 
area. 

The board is  ready to return to operation. 

THERMAL JACKET AIDS 
SOME PC BOARD TESTS 
Here's an easy method to functionally 
test  circuit boards a t  high or low 
temperatures where satisfactory results 
can't be obtained with the conventional 
hair drier. Build a metal thermal jacket in 
two halves and fill it with a nonconduc- 
t ive foam like polyurethane. Select test  
leads that will withstand anticipated 
temperatures and connect them to test  
points on the board. Sandwich the board 
between the halves making sure the 
board's edge connector and tes t  leads 
extend outside the jacket. Place the 

.assembly inside the thermal chamber, and 
let it soak for an hour a t  the desired 
temperature. Then pull it out and plug it 
into the interface used for ambient 
testing. The jacket will maintain the 
temperature with less than 7°C drift for 
3-5 minutes. 

1976 SYMPOSIUM 
For a preliminary program and registra- 

NATIONAL CONFERENCE tion information, contact the NCSL 
Secretariat, NBS, Gaithersburg, MD. 
20234. OF STANDARDS 

LABORATORIES 

The NCSL is holding i t s  annual 
symposium October 6-8 a t  the National 
Bureau of Standards in Gaithersburg, CRT DISPLAYS IN 
Maryland. NCSL i s  an international MEDICAL SYSTEMS 
association of 230 companies and organi- 
zations, sponsored by NBS, to promote 
cooperative efforts in standards and 
Cal i  bration. 

This year's conference will review the 
past 75 years of national measurement 
progress a t  NBS, provide a program on 
Metrication and related Metrology, delve 
into the practical side of cal lab 
management functions, and cover much, 
much more. 

Application Note 199, "HP Small Screen 
Displays: Medical Diagnostic 
Applications," i s  now available. I t 's  
practically a textbook on the use of CRT 
X-Y displays in medical diagnostic sys- 
tems. It addresses theoretical subtleties 
affecting diagnostic image quality not 
specifically covered anywhere else. At  the 
same time it 's a practical "cookbook" of 
display interface techniques for use by 
those with l i t t l e  or no experience. 
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X-Y RECORDERS 

WARN I NG 

Scratches or punctures in the table 
surface may expose high voltage 
conductors. Instruments damaged 
in this manner should not be 
operated. 

In addition to cleaning the Autogrip 
table, Service Note M-55A also provides 
details for converting vacuum paper 
holddown systems on 135, 136, 2D, and 
2FRA series recorders to the HP Autogrip 
system. 

DON'T LUBE THAT PLASTIC- 
COATED SLIDEWIRE 

There has been a new change in the 
Several Service Notes for X-Y Recorders recommended periodic maintenance 
are listed in this issue of BENCH procedure for Hewlett-Packard strip chart 
BRIEFS. recorders, X-Y Recorders, and Plotters 

which have conductive plast ic-coated 
slidewires. Extensive testing has proved 

CLEANING YOUR AUTOGRIP 

that plastic-coated slidewires which are TABLE 
The most common cause of poor paper periodically cleaned, but not lubricated, 
holddown on Hewlett-Packard X-y perform more reliably and provide longer 
Recorders is a "dirty" Autogip table. wiper life than those which are cleaned 
Even an invisible film on the table surface and lubricated according to the old 
can disable the electrostatic chart  hold procedure, 
down. To remove this film (and old dried 
ink stains) from the table, use the 
Hewlett-Packard cleaner (HP Part No. The recorders and plotters which are 
9310-051 5), or a commercial cleanser affected are listed bel0w: 
such as Comet or Ajax. 

The film or ink stains may be removed 
and paper holddown ability restored by 
using the following cleaning procedure: 

1. Remove pen and paper from the 
recorder. 

2. Select a clean soft cloth, dampen it 
with warm water and apply a small 
amount of cleanser to it. 

X-Y RECORDERS - 
7010A (Serials 1618A and later) 
701 5A (Serials 1621 and later) 
7040A 7045A 
7041A 7046A 
7044A 7047A 

_ . "  
1 

, S I  

3. Wipe the Autogrip table until the 
surface i s  clean. Rinse out the cloth 
and wipe any remaining cleanser from 
the table. 

CAUTION 

Never le t  water stand on 
Autogrip surface, or enter 
electrical hardware area of 
recorder. 

4. Wipe any moisture from the AI 
surface. 

5. Allow the table to dry 
recording. 

the 
the 
the 

mgrip 

before 
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STRIP CHART RECORDERS - 
7155A (Serials 1437A and later) 
7130A 7 133A 
7131A 7 1558 
7132A 

CALCULATOR AND DIGITAL 

7200A 721 OA 
7201 A 91258 
7202A 9862A 
7203A 

PLOTTERS - 

7040A FAMILY RECORDERS 
Another Service Note of particular 
importance concerns the 7040A family of 
X-Y recorders. The X-axis servo motor 
becomes extremely hot during extended 
operation. This heat must be conducted 
to the main frame assembly by applying 
the thermal grease (HP PN 6040-0239) to 
all surfaces of the mounting hardware. 

Other Service Notes listed for X-Y e - 
recorders provide details on fixing sticky 
pen lift solenoids (entails replacing steel 
retainer rings that become magnetized), 
and correcting servo motor gear mesh 
problems. 

ATTENTION 1700 SERIES 
OSCILLOSCOPE USERS 

This issue of BENCH BRIEFS has an 
extensive list of new Service Notes for the 
1700 series of oscilloscopes. Please take a 
moment to look over the list and possibly 
use the order form for those that may 
apply to your model. 



SHOCK HAZARD CONSIDERATIONS II 

< 

m 

How much current does i t  take to kill 
you? 

CONDITION 
factors. 

while shock hazard l i  
malty pr’es8nted as 
should be understood 

TABLE 1. Human Body Resistance to 
Electrical Current 

BODY RESISTANCE 

II current, and not r d t a p  that constitutes 
the real hazard. The three firctors that 
determine the s6?v lectrical shock 
are: 

1, 
2. Durarbn of time that 

3. Current path through the body 

i 
through the body 

. . . . . . . . . . . . . . . . . . . . .  100,000 to 600,000 ohms 

. . . . . . . . . . . . . . . . . . . . .  1000 ohms 
internal Body (Hand to Foot) . . . . . . . . . . . . . . . . .  400 to 600 ohms 
Ear to Ear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (about) 100 ohms 

NOTE I 
In addition to the above, relatively small currents can be lethal if the path includes 
a vital part of the body such as the heart or lungs. 

NOTE 2 

There are two types of burns caused by electricity. Those produced by heat of the 
arc which occurs when the body touches a high-voltage source, and those caused 
by passage of electrical current through the skin and tissue. Once the skin and 
tissue have been broken down, and i f  the voltage source is  not current-limited, the 
current can be expected to rise rapidly to possibly lethal levels. 

Remember, the old adageof “Keep one hand in your pocket when making voltage/ 
current checks” is s t i l l  good advice. 
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6 I SERVICE TIPS 

DROPOUTS 

INSTRUMENTATION 
TAPE RECORDERS 
Dropouts are a loss of signal in either the 
record or reproduce mode caused by 
imperfections or foreign particles separat- 
ing the tape from the head. 

lRlG Dacument 106-73 defines a drop 
out for a tape speed of 15 ips as a 50% (6 
dB) or greater decrease in output voltaq 
for 80 ps or longer. Dropouts with a 
duration in excess of 80 ps are counted as 
one dropout for each 8U p duration; 160 
ps constitutes two dropouts; 240 ps, 
three dropouts, etc. 

Two conditions must be satisfied in order 
for a dropout to exist. The magnitude of 
the voltage drop must be 50% or greater, 
and the duratiop of the voltage drop must 
be 80 ps or longer. A 904g drop for 
anything less than 80 p.s does not 
constitute a dropout nor does a 40% 
voltage drop for IengtFts of time greater 
than 80 ps. 

Because dropouts result from factors 
external to the recorder, they are not 
specified by tape recorder manufacturers, 
and l i t t le data exists as to  comparative 
recorder performanee in the presence of 
dropout producing facton. The only 
published specifications on dropouts are 
those of instrumentation tape manu- 
facturers in which the number of 
dropouts per 100 feet of tape per track 
are specified as a measure of quality. 

TYPES AND CAUSES OF 
DROPOUTS 
Dropouts can be classified as either 
permanent, temporary, or temporary/ 
permanent. Permamt dropouts result 
from tape imperfections which are small 
clusters of improperly dispersed oxide 
particles, called nodules, (see Figure 1) 
formed on the tape s u r f a b  during the 
manufacturing process. Nodules are also 
formed from oxide that sheds from the 
tape during manufacturing or recording 
operations and are redeposited on the 
tape as clump. Good tapes are specified 
at  less than 15 dropouts per 100 feet of 
tape/track, and some exceptional quality 
tapes now appearing are specified a t  less 
than two dropouts per 100 feet of 
tapehack. Less expensive tapes, e.g., 
audio tapes, do not specify dropouts and 
can have 10 to 100 times more dropouts 
than instrumentation tapes, 

Temporary dropouts are a controllable 
condition caused by foreign particles such 
as dust, dirt and cigarette smoke coming 
between the tape and the recorder head. 

Tern po rar y/per ma nent dropouts are 
caused by foreign particles such as dust or 
dirt becoming imbedded in the tape. 

The significance of a dropout varies with: 
(1) The size of the imperfection or the 
foreign particle producing the dropout; 
(2) the frequency being recorded and/or 
reproduced, and; (3) the recording mode 
being used - FM vs. Direct. 

When a particle size is small compared to 
the wavelength of the recorded signal, i t s  
interruptions will be insufficient to 
impair the integrity of the data. But as 
the particle size approaches an appre- 
ciable portion of the wavelength, the 
signal loss increases dramatically. 

The relationship of the loss in signal, 
wavelength, and tape-to-head separation 
is expressed by the equation: 

55D 
dB Loss = h 

Where D = tape-to-head separation, and 

Tape Speed X = Wavelength on tape = 
Frequency 

If, for example, a frequency of 50 kHz i s  
being recorded at  a tape speed of 15 ips, 
X = .30 mils. A tape-to-head separation 
of 50 microinches will give: 

Figure 2 is a universal curve that shows 
signal attenuation for any separation and 
frequency. 

Since a 6 dB or 50% signal loss defines a 
dropout, the 50 microinch separation for 
a frequency of 50 kHz i s  sufficient to 
produce a serious gap in the recorded 
data. To appreciate the sensitivity of 
instrumentation tape recorders to foreign 
particles, consider that  the average 
cigarette smoke particie with a diameter 
of 25 microinches is capable of producing 
a 4.58 dR or 41% signal attenuation while 
wording a 50 kMz signal. 

FM RECORDING AND 
DROPOUTS 
Recording in the FM mode minimizes the 
effect of dropouts since this method 
employs a carrier which is frequency 
modulated by the signal to be recorded. 
The information is preserved in the 
frequency domain and amplitude varia- 
t ions will have l ittle or no effect on the 
data. So long as complete cycles are not 
lost, the FM s i p 1  will reproduce the 
data. This is  not the case in the Direct 
recording process in which information is 
carried in the amplitude of the recorded 
signal. Direct recording is always more 
sensitive to dropout producting factors 
which cause amplitude instability and loss 
of data. 

MI Nl MI Zi NG DROPOUTS 
Use good quality tapes. An instrumenta- 
tion tape recorder's performance is very 
depen&rtt upon the tape, used. Therefore, 
the first step toward minimizing dropouts 
is the we of a good quality instrumenta- 
tion tape. The use of old or damaged 
tapes should be avoided. a 

Maintain a clean recording environment 
and a clean recorder. The tape path 
should be cleaned following each pass of 
the tape. Smoking, eating, and drinking 
should be avoided in the vicinity of a 
working recorder. The recorder reel cover 
should be closed while recording and 
reproducing. e 
Exercise care in storing and handling of 
tapes, Minimize handling and store tapes 
in recommended containers in areas free 
of dust and contaminants. 
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SAFETY- RELA TED SERVICE NOTES I 
SAFETY-RELATED 
SERVICE NOTES 
Service Notes from HP relating to 
personal safety and possible equipment 
damage are of vital importance. To make 
you more aware of these important notes, 
HP has recently modified the Safety 
Service Note format. The note is now 
printed on paper with a red border, and a 
"-$" suffix has been added to the note's 
number. In order to make you immedi- 
ately aware of any potential safety 
problems, we are high-lighting safety- 
related Service Notes here with a brief 
description of each problem. Also, in 
order to draw your attention to safety- 
related Service Notes on the Service Note 
order form a t  the rear of BENCH 
BRIEFS, each appropriate number is 
high-lighted by being printed in color. 

VOLTMETERS 
HP 41OC voltmeters, with serial numbers 
0982A18008 and betow, have 115V tine 
voltage on the  LINE indicator lamp 
socket when the instrument is turned on 
and the LINE indicator lamp and cover 
are removed. Service Note 41OC-16-S 
describes the modification procedure 
necessary to bring the instrument into 
compliance with current corporate 
standards. 

OSCl LLATORS 
Several of the following oscillator-type 
instruments may have a POTENTIAL 
SHOCK HAZARD at the transformer 
primary due to the hot and neutral 
primary power leads being reversed at the 
input receptacle. 

606A SIGNAL GENERATOR - This ser- 
vice note affects 606A Signal Generators 
with serial numbers 1352A13896 through 
1433A13910. To check your instrument, 
remove the power cord and fuse and 
check for continuity between the "hot" 
contact of the power receptacle and the 
rear terminal lor end post) of the fuse 
holder. Refer to Figure 1. If there is 
continuity, the instrument is OK. 

If there is no continuity, the wires 
connected to the hot and neutral contacts 
on the primary power filter must be 
reversed. Refer to Figure 2 and Figure 3 
(the color codes should apply). 

'7 I 1 J) 0 

\ 
HOT GROUND NEUTRAL 

FIGURE 1. Primary Power Connect0 

After the wires have been reversed, repeat 
the continuity check to assure the 
problem has been corrected. Inspect the 
markings on the line filter to make 
certain they are the same as the ones in 
Figure 2. If they are not, remove the 
marks with solvent or by scraping, and 
remark with a black felt-tip pen ("L" is 
hot and "N" is neutral). If for any reason 
it is inconvenient to perform this 
modification, the instrument may be 
returned' to your nearest HP office where 
it will be done a t  no cost. 

8690BI8705N8745A OSCILLA'I US - 
The instrument serial numbers affected 
are as follows: 

8690B-serials 959-01651 through 

8705A-serials prefixed 985 through 
1142A 

8745Aserials 0978A400050 through 
1 142A01165 

959-01901 

To check your instrument, remove the 
power cord and fuse and check for 
continuity between the "hot" contact of 
the power receptacle and the rear 
terminal (or end post) of the fuse holder 
(refer to Figure 1). Note that  the color 
code of the wire between these two 
points should be white-black-gray. 

If the wires between the power receptacle 
and fuse holder are incorrect, rewire as 
shown in Figure 3. 
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8692-8697 RF UNIT3 rhis service 
note applies to 8692-8697 instruments 
with serial numbers 1210A, 07405 and 
below. These units contain a BWO tube 
that is plahic-encased and connected to a 
plastic front panel that is not grounded, 
To protect the operator against a 
POTENTIAL SHOCK HAZARD, the 
BWO tube must be grounded to the 
chassis. To obtain complete instruction$ 
order Service Notes 8692-MA-9-8 OF 

8694-97A-8-S. 

OTHER INSTRUMENTS 
4M0A TRANSMISSION IMPAIRMENT 
MEASURING SET (TIMS) - This service 
note affects 4940A TlMS with serial 
numbers 1401A00682 and below. Two 
modifications are required to redurn a 
POTENTIAL SHOCK HAZARD; the first 
is to modify the input power connector 
wiring, and the second is  to replace a 
potentially defective thermistor in the 
rectifier circuit of the power supply. Irt 
al l  cases (see effective SN's) the 
thermistor must be replaced. 

To check your instrument, remove the 
power cord and turn the front panel 
power switch ON. Check for continuity 
between the "'neutral" contact of the 
power receptacle and the gray wire 
connected to the junction of CWC6 
(640 pF electrolytic capacitors under the 
power suppty internal fuses.) See Figure 1 
for power connector information. Refer 
to Figure 9-5 of the 4 W A  Service 
Manual for power supply component 
locations. 

If there is no continuity, change the 
wiring at  the AC power switch ta 
conform to Figure 4. 

E z G R A Y  WHITE/GRAY ITE/BROWN/GRAY - 
WHITEIRED 

I C Power Switch (rear view) 



87QQA RF DRAWER 
affects 8700 instru 
prefixes 1320A and 

AC safety ground wire from the power Service Notes 8717-2A-S and 8717-4A-S couple terminals. Please order safety 
line module to the chassis (white/green/ for details. Service Note 17502A-3-S for details on 

17502~ TEMPERATURE MODULE - modification. If this modifiCation cannot 
8717A TRANSISTOR BIAS SUPPLY - This service note affects 17502A instru- be conveniently performed, the instru- 
Two safety service notes affect 8717A ments with serial numben 2320 and ment m y  be taken to any HP Sales/ 
instruments with serials 917-00111 and below, instruments must be Service Office where the modification 
below. A POTENTIAL SHOCK modified to prevent a POTENTIAL will be made at  no charge. The 
HAZARD in the form of -150 Vdc SHOCK HAZARD at the thermocouple modification does not require recalibra- 
collector voltage may exist on the power input terminals on the rear panel. If too tion of the instrument. 

last 4-1/"2 days and cover the following 

A. High Resolu 
during September and October a t  the HP 
manufacturing facility in Santa Clara, 
California. Two seminars cover Cesium 
Beam Frequency Standards, and one 
covers an Electronic Counter. The 
lectures are given in a lab-type environ- 
ment so students will have ample 
opportunity for hands-on expe 
Sminar costs are: I 

$45O/Student for 5061 A/5062C 
Cesium Beam Stds. 

$250/Student for 5345A Electronic 
Counter 

Students are responsible for their own 
transportation, accommodations, and 
meals. For registration, please contact 
your Hewlett-Packard Sales and Service 
Office. 

5061A/5062C CESIUM BEAM 
FREQUENCY STANDARD 
There are two separate service seminars 
being offered on Cesium Beam Frequency 
Standards. The 5061A is being covered 
September 13 through 17, and the 5062C 
October 4 through 8. The seminars will 

Measurement 
B. Specifications 

II. Block Diagram Theory and 
Controls 
A. Cesium Tube Characteristics 
B. RF Circuits 
C. LF Circuits 
D. Front Panel Controls and 

Status Lamps 
E. Instrument Turn-On 

I II. Instrument Operation 
A. C-Fietd/Frequen 
B. Operating Routi 

A. Operation 
B. Performance Verifications 

A. Procedure 
B. Circuit Alignment 

VI. Troubleshooting 
A. Procedures 
B. Troubleshooting 

A. Discussion of each Major 
Circuit Assembly 

6. Troubleshooting 

A. Battery 
B. Clock 
C. Troubleshooting 

A. Review 
6. Non Field Repairable Parts 
C. T e s t  E q u i p m e n t  

IV. Cesium Beam Tube 

V. Circuit Alignment 

VII. Subassembly Theory and Repair 

VIII.  Options 

IX. Summary 

Requirements 

WWW. H PARCHIVE.COM 

0 W 5 A  ELECTRONIC COUNTER 
This is  a 3-day service seminar also a t  the 
HP manufacturing facility in Santa Clara, 
California, October 18 through 20. 
Course content is: 

LECTU RE 

I. General Features 
II. Overall Block Diagram Description 
I I I. Circuit Descriptions 

A. Input Circuits 
B. Control Circuits 
C. Scaler Circuits 

I D. Processor Circuits 

Machine Flowcharts 
IV. Explanation of Algorithmic State 

LAB 

I. Explanation of Troubleshooting 
Flowcharts using the HP 1600A 
Logic State Analyzer and the 
5345A ASM Tester. 

PRESTUDY - "The Fundamentals of 
Electron ic Frequency 
Counters", Application 
Note 172. 5345A Users 
Handbook, HP Part Num- 
ber 5952-08860. 
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CUSTOMER SERVICE SEMINAR TRAINING CALENDAR 

DATE 

August 30 thru Sept. 3,1976 

September 13 thru 17,1976 

October 4 thru 8,1976 

October 18 thru 20, -1976 

February 7 thru 9,1977 

March 7 and 8,1977 

a March 14 and 15,1977 

March 16 and 17,1977 

March 28 and 29,1977 

March 28 and 29,1977 

CONTENT 
. $ I  . 

8660, 8640, Signal Generators 
435A, 436A Power Meters 

5061A Cesium Beam 
Frequency Standard 

5062C Cesium Beam 
Frequency Reference 

5345A Electronic Counter 

5345A Electronic Counter 

3340A Microwave 
Frequency Counter 

8660 Synthesized Signal 
Generator 

8640 AM/FM Signal 
Generator 

8660 Synthesized Signal 
Generator 

8640 AM/FM Signal 
Generator 

March 30 and 31,1977 

March 30 and 31, 1977 

May 9 thru 13,1977 

SeDtember 1 and 2.1977 

i E9 
September 26 thru 28,1977 

i 

8660 Synthesized Signal 
Generator 

8640 AM/FM Signal 
Generator 

141T, 8552A/B, 8553B. 
8554B, 8555A 
Spectrum Analyzers 

5340A Microwave Frequency 
Counter 

5328A+ Options, 
Universal Counter 

LOCATION 

Stanford Park Div. 
1501 Page Mill Road 
Palo Alto, Ca. 94304 

Santa Clara Div. 
5301 Stevens Creek Blvd. 
Santa Clara, Ca. 95050 
(408) 246-4300 
Santa Clara Div. 
5301 Stevens Creek Blvd. 
Santa Clara, Ca. 95050 
(408) 246-4300 
Santa Clara Div. 
5301 Stevens Creek Blvd 
Santa Clara, Ca. 95050 
(408) 246-4300 
Service Center 
W120 Century Road 
Paramus, New Jersey 07652 

Santa Clara Div. 
5301 StevensCreek Blvd. 
Santa Clara, Ca. 95050 
(408) 245-4300 
Service Center 
6315 Arizona Place 
Los Angeles, Ca. 90045 
(213) 776-7500 
Service Center 
6315 Arizona Place 
Los Angeles, Ca. 90045 

Service Center 
201 East Arapaho Road 
Richardson. Texas 75080 

Service Center 
W 120 Century Road 
Paramus, New Jersey 07652 
(201) 265-5000 
Service Center 
W120 Century Road 
Paramus, New Jersey 0 7 U 8  

Service Center 
201 East Arapaho Road 
Richardson, Texas 75080 
(214) 231-6101 
Service Center 
W120 Century Road 
Paramus, New Jersey 07652 

Service Center 
W120 Century Road 
Paramus, New Jersey 07652 

Santa Clara Div. 
5301 Stevens Creek Blvd. 
Santa Clara, Ca. 95050 
(408) 246-4300 

(415) 493-1501 

(201) 265-5000 

(213) 776-7500 

(214) 231-6101 

(201) 265-5000 

(201) 265-5000 

(201) 265-5000 

TUITION 

$3 5013 udent 

$450/Student 

$450/Student 

$2SO/Student 

$25O/Student 

$200/Student 

$ZOO/Student 

$200/Student 

$2OO/Student 

$2OO/Student 

$2OO/Student 

COORDINATOR 

John Walling 
1819 Page Mill Road 
Palo Alto, Ca. 94304 

Chuck Little 
(415) 493-1501 

Chuck Little 
Santa Clara, Ca. 

Dick Holmes 
Santa Clara, Ca. 

Pete Johnson 
Paramus, New Jersey 

Martin Neil 
Santa Clara, Ca. 

Ralph Helper 
3939 Lankershim Blvd. 
N. Hollywd, Ca. 91604 

RalphHelper *- 
3939 Lankershiim Blvd 
N. Hollywd, Ca. 9 1604 

George Brush 
Richardson, Texas 

(213) 877-1282 

Pete Johnson 
Paramus, New Jersey 

Pete Johnson 
Paramus, New Jersey 

$200/Student George Brush ;F 

Richardson, Texas, 
> '* 
i. ,$+ * 

$35O/StudeM Pete joinson 
Paramus, N$w Jersey - .  

3 ,  ..' \.  

$2OO/Student Pete Johnson 
Paramus, New Jersey 

$25O/Student Dick Holmes 
Santa Clara, Ca. 
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prefixed 1545A and below. Modika- 
vertical trace offset when power is 1 

replacement for swee timing capacitors. 
171OB-9. Serisls 1602Ag1235 and M o w .  Modification 

to conect ntertnittent Main Sweep Auto baseline. 
17108-10. Serlals prefixed 1515A and below. Modifica- 

tbn to prevent htgh voltage arci 
17108-11. Serials 1602AO1235 an?below. Modifica- 

tbn to prevent Mgh VOH 
171OB-12. WaJs 1602AO~Sm~'bekw. Preferred 1 

iA%13. serials i8o21\01m anEicw.  Recorn- 1 
mended resistor replamnents to mprove focus. 

1710B-14. Seriiprefixed 1545Aandbelow. Modifica- 1 
t i n  to increase probe power sufficiently to operate 
two 112OA ACTIVE PROBES at the same time. 

1712A OSCILLOSCOPE 

1 

cement parts in the +53V su 

. 

n center. 2 1712A-6. blow. No MAIN 
hen the SWEEP 

34WA MULTIMETER 
AND PLOTTERS 

1720A OSCILLOSCOPE 
172OA-8. Serials prefixed 154% and below. Modifica- 

t i n  to prevent vertical trece offset when power is 
iniilly applied. 

1720A.9. Serials 15WUJO4W and below. Modikatiin 
aLIer repiamnent of to i(yxBBss $yw Manse ustrnent range. 

172OA-10. Serials 15-3 and below. NO MAIN 

3 
n to tomply with 

ton 

re acementpartsinthe+53Vsu ly. 
17&-16. Senals 1602A00521 and%tow. Recom- 

mended resistor replacements to improve focus. 
172OA-17. Serials prefixed 1542A and below. Modifica- 

two 1 1 2 0 ~  ACTG PROBES at the same tme. 

1722A OSCILLOSCOPE 
1722A-8. Serials prefixed 1531A and below. Modifica- 

t i n  to prevent vertical trace offset when power is 

and bebw. Modifications tion to increase be power sufficiently to operate 7 
n 10 v~ range, DC 

. Revisions to minimize a poten- 
Axis slidewires and eliminate 

1220N122~N1222A OSCILLOSCOPES initially applied. 
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a 7041A-3. All s?r,ials. Procedure for appl ing Thermal 
compound (silicon grease) PN 6 0 4 M b 9  to X-Axis 
servo motor mounting assembly. 

7044A-2. All serials. Procedure for applying Thermal 
compound (silicon grease) PN 6040-0239 to X-Axis 
servo motor mounting assembly. 

7045A-2. All serials. Procedure for a@ ing Thermai 
compound (silicon grease) PN 6040-0g39 to X-Axis 
servo motor mounting assembly. 

7046A-5. An serials. Procedure for applying Thermal 
compound (silicon $'ease) PN 6040-0239 to X-Axis 
servo mator mounting assembly. 

7047A-1. Ail serials. Procedure for applying Thermal 
compound (sificon grease) PN 6040-0239 to X-Axis 
servo motor mounting assembly. 

M A  VECTOR VOLTMErER 
8405A-5. All serials. Recommended procedure for 

8405A-6. A8 serkds. Operating p m d u r e  to prevent 
probe bard component feplacement. 

false phase locking. 

841- NETWORK W Y Z E R  
84106-1. All serials. Recommended auto-frequency 

mode interfeoe cable 8120-2208 for automatically 
tracking the HP Model 6% or ekoA Sweep Oscil- 
lator over octave and multii-octave frequency bands 
from 110 MHzto 18GHz. 

SSmlvC SWEEP OSCILLATOR 
862OA-7. Serials 1332A and above. Recommended 

auto-frequency mode interface cable (8120-2208) 
for automatically tracking the 8620A Sweep Oscil- 
lator over octave and multi-octave frequency bands 
from 110 MHz to 18@Hz. 

862OC-1. Serials &iX@d 1604A and below [USA): 

R ~ ~ f ~ ~ m e n d e d  feplacemnt of A7 Operatb~~l Con- 
serials 1804uoOg7 end below (South Queensferry). 

trol Board Assembly. 
8620C-2. Afl serials. Recommended auto-fmquency 

mode interface cabb (81 20-2208) for aubmatically 
tracking the 862OC Sweep Oscillator over ootave 
and mu#i iave frequency bands from 110 MHz to 
18 GHZ. 

Ef39OB SWEEP OSCILLATOR 
8690512-S. Seri&s 959-01g51 ttn, 95941901. Red- 

sions to minimize a potential shock hazard. 

8605AIIw191MisB07A RF UNITS 
8695NW97A-9-S. Serials 1210A07405 and below. 

Revisions to minimize a potential shock hazard. 

UNIT 
8 serials 1 blow. Procedure for in- 

A3 YIG oscillator replacement kit PN 

8700A RF DRAWER 
87OOA-2A-S. Serials prefixed 1320A and below. Re#- 

8705A SIGNAL MULTIPLEXER 
8705A-1A-S. Serials prefixed 985 thru 1142A. Revi- 

dons to minimize a potential shock hazard. 

0717A TRANSISTOR WAS SUPPLY 
871 7A-2A-S. Serials 917-001 11 and below. Revisions 

% m 7 .  

sims to minimize a pdtential safety hazard. 

to minimize a potential shock hazard. 

871 7A-4A-S. Serials 927-00141 and below. Revisions 
to minimize a potential shock hazard. 

8745A SPARAMETER TEST SET 
8745A-2A-S. Serials prefixed 0Q78A00050 thru 

1142AO1165. Revisions to minimize a potential 
shodc hazard. 

W68A INSTRUMENTATION TAPE RECORDER 
8868A-1. Serials Drefixed 1602A and blow. Modifica- 

tion to improve FM performance. 
8868A-2. Serials prefixed 161 7A and below. Modifica- 

tion to imwove RECORD and FAST REVERSE but- 
ton iiiumination. 

17502A TEMPERATURE MODULE 
17502A-3-S. Serial number 2320 and below. Revisions 

to minimize a potentiil shock hazard. 

80330N85331A OSCILLATOR MOWLE 
86330A-6. All serials. Pmeedure for installing option 

86331A-4. Ail serials. Procedure for installing option 
001 Internal Leveling Kit PN 8633-. 

001 Internal Leveling Kit PN 86330-6OOO8. 

8633OB186331 B OSCILLATOR MODULE 
8633082. Serials 1506A00397 and below. Correction 

to eliminate frequency drift when switching from CW 
to AF mode. 

863316-2. Serials 1506A00237 and below. Correction 
to eliminate frequency drift when switching from CW 
to AF mode. 

1 
A 

1 
Here's your c h a m  to .Im your ideas and views with other Bench Briefs rssipients. In Rader's 
Corm, we wit1 print Mtrr to the Ediior, trwbbshooting tim, modfficstion infommtiort, and new 
tads and prodwts that b e  mado yaw job easier. In drort. Fhmdw's G#nr will featurn anytMng 
from reMfarr that is of general intarest to electron& ravice personnel. 
If there is something you have to share with other Bench Briefs waders, let w Iwmr from you. 

Gentlemen : I should have clarified the conversion 

Regarding your Jan-April issue 
Corner article on conuelring dB to volts 

not Volts to power rather than Volts to 
dB as stated in the article? I checked with 
one of our engineering instructors who 
did not understand this either. 

P. 0. Box 747 
Huntington Beach, CA. 92648 Editor 

formula that Craig Voss sent in. I t  should 
have read signal levels in dBm to volts in 

Bench Briefs provided a chart for making 
this conversion for 50Q 75Q, 135Q and 
600Q impedances, as well as precise 
calculations of dBm to voltage using 
HP35 or HP80 calculators. Sorry for the 

ad vdts to dB in 50 ohm systems. is it 50 ohm system& The April 1973 issue of 

{ Gunther Leuthold confusion. 

i WWW.HPARCHIVE.COM 

Dear Sir, 

This is in answer to the requalification 
issue of BB, I don't like to cut up the 
magazine. 

I hope that gives you sufficient informa- 
tion. You have an excellent journal. l 
think it is a good idea you have on 
safety-related Service Notes. Have you 
thought of using shaded portions on the 
schematics. There is a company that 
shades the power supply and related 
circuitry where there is a shock hazard 
and fire hazard. The company uses a gray 
shade. Maybe your readers could suggest 
a different shade. 

Keep up the good work. 

Yours truly, 

John Peterson 
Peterson Radio & TV 
Victoria BC, Canada 

Thank you for your compliments Mr. 
Peterson. I wi7l certainly investigate your 
suggestion on shading the power supply 
portions of our schematics. 

Editor 
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