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Introduction

Read this page carefully before you install and use the
P 8686 Timer/Counter,

This Timer/Counter has been designed and tested in
accordance with IEC publication 348 and has been
supplied in a safe condition. The user of this instru-
ment must have the required knowiedge of PM 6666.
This knowledge can be gained by thoroughly studying
this manual.

Safety precautions

Use generaliy-accepted safety procedures, in addition
0 the safety precautions stated in this manual, to
ensure personal safety and safe operation of the
Timer/Counter.

Caution & warning statements

You will find specific warning and caution statements,
where necessary throughout the manual. Do not carry
out repairs or adjustments to the Timer/Counter
without reading the Service Manual, which contains the
relevant warnings for such activities,

CAUTION:  indicates where incorrect operating proce-
dures can cause damage o, or destruction

of, equipment or other property.

WARNING: indicates a potential danger that requires

correct procedures or practices in order to

prevent personal injury.

Symbols

Indicates where the protective ground
«-.;l;,- ] lead is connected inside the instru-
= ment. Never unscrew or toosen this
SCrew.

Ifin doubt about safety

Whenever you suspect that it is unsafe to use the
instrument, you must make it inoperative, clearly mark
it to prevent its further operation, and inform the
Philips servicing depariment.

E.g. The instrument is likely to be unsafe ifitis
visibly damaged.
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General

The PM 8666 is a compact, high resolution, reciprocal
Tirner/Counter which performs many functions. A
number of options are available i.e. HF-input, GPIB-
interface, high stability oscillator and rechargeable
battery for field use.

A rack-mount kit and a carrying case are aiso
available as accessories.

Front view
A} Power switch,
B} Reset button, doubles as Local button if the

Timer/Counter is equipped with an GPIB
interface. Starts and stops counting if the TOT
A MAN function is selected.

Cy  Measuring-time selector-button. ®

D} Function-selector button. #

E}  Display-hold button. Freezes the display.

F) COM B via A button connects the signal on
input A to input B. The Input-A attenuator and
AC/DC switch affect both inputs.

G} Input-C BNC-connector (optional).

H)  Input-A BNC-connector,

] Set value button, depress to set sensitivity (AC)
or trigger level {DC).

J) Auto level, starts automatic trigger level setting.
If 'Set Value' is selected, this button is used to
increase the value.

K} Read level, displays trigger levels. if 'Set Value’
is depressed, this bution is used to decrease the
value.

L) input-B BNG-connector,

M)  Trigger indicators.

N}  Aftenuator buttons.

0}  Slope selection buttons.

P}  DC or AC coupling selection buttons.

Q) Large LCD-display.

R}  Tilting support.

* The selected function is indicated on the display.
A short press on the button moves the cursor
one step to the right. A long press makes the
cursor scroll.

Rear view

8} Rearfest

Ty  Screws for removing the cover,

U}  External-reference-input, BNC connector.

V) Voltage-range selector,

W)  Powerinlet socket.

X} GPIB address-selector ( option).

Y) GPIB interface-connector (optional).
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Unpacking

*  lfthe Timer/Counter is cold, leave it in the
cardboard box until it has reached normal room
temperature.

»  Lift the Timer/Counter out of the box.

° Remove the polystyrene supports.

»  Unpack the Timer/Counter from the plastic bag.

Reverse the procedure to pack.

Check list

Has the Timer/Counter been damaged in transport? If
it has, file a claim with the carrier immediately, and
notify the Philips sales & service organization to make
repair or replacement of the instrument easier.

Check that the package contains the following items in
addition to the Timer/Counter:

= This Operators’ Manuat

* A power cable with protective earth conductor
* A Battery unit if ordered ¥)

*  An MTCXO osciliator if ordered *)

« A GPIB interface if ordered *)

= An HF-input if ordered *)

*}  Labels on the rear panel indicate which options
are fitted in your Timer/Counter.

P 9607
_ | PMD604 {

PM 8608

OSCILLATOR = STANDARD
GPIB _ NOTINCL
HEINPUT NOTINCL

Figure 3. Options iabel on rear panel.

Voltage-range selection

Set the Timer/Counter to the local line voltage before
connecting it. As delivered the Timer/Counter may be
set to either 115 V or 230 V. The setting is indicated
on the voltage range selector on the rear panel.

==
115
230

P

Figure 4. Location of voltage range selector.

If the voltage range setfing is incorrect, set the selec-
tor in accordance with the local voltage before con-
necting the power cable to the line.

Grounding

The Timer /Counter is connected to ground via a sealed
three-core power cable, which must be plugged into a
socket outlet with a protective ground terminal. No
cther grounding is permitted for this Timer/Counter,
Extension cables must always have a protective ground
conductor.
WARNING:  Never interrupt the protective grounding
intentionally. Any interruption of the
protective ground connection inside or
cutside the instrument, or disconnection
of the protective ground terminal is likely
to make the instrument dangerous.

Connecting external reference

if you wish to use an external 10 MHz reference fre-
quency source, connect it via a BNC-cable 1o the EXT
REF INPUT on the rear panel of the Timer/Counter.

When the Timer/Counter starts measuring, it automati-
cally detects the external reference and begins to use
it. The EXT REF indicator on the display is switched
on.
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Installing options
Introduction

The options ordered at the same time as the Timer /-
Counter are normally factory-installed. Other options
can be fitted when needed.

The options fit inside the Timer/Counter, but not all
at the same time: The HF-input, the high stability-
oscillator and either of the GPIB-interface or the
Battery-unit can be installed in one and the same
Timer/Counter.

Removing the cover
WARNING: When you remove tha cover you will

expose live parts and accessible terminals
which can be dangerous 1o fife,

Figure 5. Loosen these screws to remove cover.
1}  Make sure that the power cable is disconnected.

WARNING: Although the power switch is in the off
position, the line voltage is present on
the printed circuit board.

2) Loosen the two screws in the rear feet.
3)  Grip around the front panel and gently pulf the
Timer/Counter out of the cover.

HF-input
1) Remove the cover of the Timer/Counter.

2)  Push the plastic plug out of the Input-C hole in
the front panel,

3)  Push the BNC-connector cable through the front-
panel.

4) Fit the washer and nut on the inner side of the
front panel.

5) Use a 13 mm socket and a pair of adjustable
pliers to fasten the nut.

Figure 6. Fitting Input-C BNC-connector.

The HF-input should be fitted to the left of the
screening plate in the middle of the Timer /Counter.

B} Fit the HF-input. Make sure that the connector
pins fit exactly in the holes in the connector
housing.

7) Press the board down until the clips engage
with the tongues of the HF-input printed-
circuit-board.

1.1 GHz HF-input
. board

Cablefrom
Input-C

Figure 7. Fitting the HF-input.

B)  Connect the cable from the Input-C BNC-
connector to the mini-coax connector on the
HF-input.

9) Fit the cover.

1989-03-07
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MTCXO Time-base osciilator

%) Removethe cover of the Timer/Counter,

The time-base fits in the front left comer of the
Timer/Counter, behind the display.

2} Bendthe clips apart and lift out the uncompen-
sated oscillator.

3)  Fitthe new oscillator. Ensure that the connector

pins fit exactly in the holes in the connector

housing.

1)

GPIB-interface

Remove the cover,

Time-base

Connecior

Ve

Plastic
Support

Figure 8. Replacing the Time-base.

4y  Fit the cover.

2)

3)

4)

Figure 9. Fitting a GPiB-interface.

Loosen the two screws holding the plate over
the opening in the rear panel.

Fit the plastic support in the hole next 1o
BU105 on the main PC-board.

Connect the cable from the GPIB-interface to
BU10S.

Clip the interface to the plastic support and fix
it with two screws in the rear panel.

Fit the cover.

PHILIPS PM 6666 - OPERATORS MANUAL
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Battery unit
1} Remove the cover,

2)  loosen the two screws holding the plate over
the opening in the rear pansl.

3) Connectthe cable from the battery unit to
BU105 on the main PC-board.

4}  Fasten the battery unit with two screws in the
rear panel and one under the main PC-board.

5)  Fit the cover.

Battery unit

/

Figure 10. Fitting a Battery unit.

Rack-mount kit

1} Turn the Timer/counter upside down and remove
the tilting support.

TEea=on*3"2
|

W2 b

Figure 11. Removing the tilting support.

2) Piace the rack-mount adapter over the counter
s0 that the front feet of the counter protrude
through the holes of the adapter, as seen in
the drawing below.

Rack-mount adapter Locking plate

Figure 12, Fasten the counter in a Rack-mount kit.
3) Fasten the counter with the two Iocking plates.

There is room for another instrument in the rack-
mount kit. The fixing-hotes are made for a PM 2534
system voit-meter, but any instrument of suitable size
can be fitted if you drill new holes.

W
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Operating instructions Page: 17

General

The layout of the front and rear panetl has already
been presented on page 6 and 7,

Switching on

The power switch is located at the lower left corner

of the front panel. The Timer/Counter may be switched
on after making sure that the installation instructions
on page 8 to 14 have been followed.

Timer/Counter settings
after switching on

After the power-on test, the Timer/Counter returns to
a default setting with the following selections:

Function; FREQ A
Measuring-Time: 0.2s
Coupling: AC on Input-A and

OC on input-B
Trigger level: Auto :
Siope: Positive on inputs A and B

Front panellogic

The front panel is designed to be logical and sasy to
use with only a few powerful multi-function buttons
and & large and clear LCD display.

The text of the front panet is printed in four different
colours:

BLUE Measuring-time; controf and indicator.

GREEN input A and B settings; Active function
when the green indicator in the button is
switched on.

ORANGE  Input-C option, function selection and in-
put connector.

RED Set value buttons and indicators.

WHITE Input-A and B, function selection and
other general functions, The function
selection button is also white in order to
make it easy to find.

www.valuéttonics.com

PHILIPS PM 6666 - OPERATORS' MANUAL



Page: I8

Usiﬁg the Timer/counter

CONTROL OPERATING THE DISPLAY GPIB-CODE
CONTROL
POWER ON TEST
POWER POWER, a two-position ot g WY Uils dean e lbve. vevel No controt
_ mechanical push-bution e possible but B
W Depressed = ON u ggﬁ gives the same
;t OFF Released = OFF [ty settings as
R T VAR after power-
L FuncTions ON.
DEFAULT SETTINGS
i v e B S et
B et
¥
< L3
FRAEQ FRCEQ I’iR RATHY  thME ';GH ;% ';VC::: :no::.‘:mu
FUNCTIONS
FUNCTIONS One code for

L]

A short depression of the
FUNCTION button moves
the cursor in the lower edge

each function

- of the display one step to - see below:
the right. If the button is
held depressed, the cursor
will scrolf to the right until
released. When the cursor
reaches the rightmost
position it jumps back to
the leftmost position and
continues from there,
g——-MEASuﬂ hié TMﬁ——s—mmt DISPL GOAt EXY AUtO READ
FUNCT;ONS MOVe function Cufsor to SINGLE stl 1Is 105 BOLE  Suinh REF LEVEL LEVEL FHEQ A
FREQ A e
D g (FREQ B
" possible via
* =z
Bus)
FREQ FREG PER RATID TIME TOTA TOTA TOTA VOLT &
A A/B A BJSTL AU MAaN MAX - MIN
FUNCTIONS
ME TIME 1 asPL CoMm £XT ALTO  READ
FURCT{ONS Move function cursor to smoLE 0.8 18 105 | HOSD  Buiah  REF  LEVEL LEVEL FREG C
FREGC
-
] H
.,’ g
FREQ FREQ PER RATID  TIME TOTA TFOY A TOT A VOLY A
A C A A/B A-B BJS" BANA MAN MAK- NN
FUNCTIONS i
FUNCTIONS Move function cursor to e e et o | Molg svas  mer  leveL iever PER A
PER A
] .
&4,
wp =
FRE& FREQ pER RATIO TIME YOTA TOTA TOTA VOLY &
A € A EYE A-H &L BANA man MAX - MIN
FUNCTIONS
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FUNCTION AND RANGE

HINTS AND COMMENTS

Switches the power ON and OFF. When switched on,
the built in microprocessor switches on all segments of
the display then it runs a power-up test, checking the
measuring-logic of the Timer/Counter before the
counter starts working. This test takes about 2
seconds.

if an error is found, an error code will be displayed.
Try switching the Timer/Counter off and on again. If
error code 01 - 03 persists, call Philips service. Look
on the iast page in this manual for Phone No. and
address.

WARNING: The power switch operates on the secon-
dary side of the transformer. The power
cable must be disconnected from the fine
outlet socket if it Is necessary to com-
pletely isolate the Timer/Counter from

the line.
Error 01 = RAM memory error
Error 02 = Measuring logic error
Error 03 = Internal bus error
Error OF = Overflow in the counting registers

Selects one of the nine measuring functions available.

The cursor does not stop at FREQ C i no Input-C
HF-input is instalied.

Reciprocal frequency measurement of the signat at

Input-A.

Range: 0.1 Mz to 12 MMz (SINGLE measuring-time)
1Hzto 120 MHz (0.2, 1, and 10 s
measuring-time)

If the signal is sine shaped and the input AC coupled,
the minimum input frequency is 20 Mz {at specified
sensitivity).

Réciprocal frequency measurement of the signal at
Input-C,

Range: 70 to 1300 MHz {PM 9608B)
70 to 1000 MHz (PM 9615}
100°MHz to 1100 MHz {PM 9608)

The cursor does not stop at FREQ C if no input-C
HF-input is installed.

When you select SINGLE, the Timer/Counter measures
one period, the range is: 100 ns to 200 000 000 s
(about 6 years and four months!).

When you select 0.2, 1, and 10 s Measuring-time, the
Timer/Counter divides the input frequency by 10 and
measures the average period for the No. of cycles in
that time. Range: 8nstots.

Use SINGLE when the input frequency is low. This
shortens the measuring time considerably since one
cycle is measured instead of 10.

1588-03-07
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CONTROL

OPERATING THE
CONTROL

DISPLAY

GPIB-CODE

! =

3

=P

TOTA
B

SINGLE  0.2% Ws

HLD  BuwA HEF

LEVEL LEVEL

i1

il
g

FAEG  FRER  PER

MATHY YIME  TOT A TGTA TFOTA VOLT A

FUNCTIONS Move function cursor to TSNS M PSR S S M MU HATIO A,B
RATIO A/B {RATIO BA
[‘j fu'] RATIO C/A and
] RATIO C/B
i also  possible
R e e W e ToA e weh.  viabus)
FUNCTIONS
FUNCTIONS Move function cursor 10 r ME TIME | BISPL  COM  EXT  AUTO  READ TIME AB
N LUINGLE  D.2s ki ki HOLR  Buad REF LEVEL LEVEL
THGE A-B {TIME B,A also
D i possible  via
¥ bus)
w s
o
FREG FRER BER AATHY  TIME TaT A TOr A fOTA VOLY A
A A A8 A-E BSTL AN MaN MAX-MIN
FUNCTIONS
FUNCTIONS Move funciion cursor to P MeASURING Tme————) DISRL GOM  EXT  AuTo  aap TCTG AB

(TOTG B,A
also possible via
bus}

0

=

TOTA
B

SINGLE  D.2s 108

HOLD  Owial REF

A c A Arg A-B L BANR mAN MAX-MIN
FUNCTIONS
FUNCTIONS Move function cursor to i ey i e e

LEVEL LEVEL

1

B

FRAEG FREQ PER
a

A AlE

FUNCTIONS

AB

RATIO TIME  TOTA TOTA TOTA  VOLT A

8BS0 8 A MAN MAX-MIN

TOTS AB"
(TOTS B,A

also possible via
bus)

FUNCTIONS

)

=

Move function cursor to
TOTA
MAN

MEASURING 'flME_| DiSPL COM EXT
SHNGLE 0.2 o

HOLD  Buiah HEF

AUTD  READ
LEVEL LEVEL

1

L4
=

FREQ FREQ BER
A c E

A/B

FURCYIONS

A-B

BATIO TIME YOTA TYO¥A YOTA wviiTa

BJSU B AN mAN MAK -

TOTM A

{TOTM B also
possible via
Bus)

FUNCTIONS

)

Y

Move function cursor to
YOLT A
MAX-MIN

SINGLE 0 3.

MAX. VOLTAGE

vt T
MEASURING vﬂsmml r’l‘iéafnt uc:fgn i:;

MIN, VOLTAGE
E

AUTG  READ
LEVEL LEVEL

VMAX A,
VMIN A
(VMAX B and
VMIN B poss-

T e ——J—~ ible via Bus)
[N | 578 78 07
§ f S (FAARN |
o
A ME‘FUN;;D’:;“ B AN mMAN MAX - M
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FUNCTION AND RANGE

HINTS AND COMMENTS

The number of puises at Input-A and the number of
puises at input-B are fed into one register each. When
the set Measuringtime has elapsed, register A is
divided by register B.

Range: 1°107..12+-10°

The signal with the lowest frequency must always be
connected to input-B.

The Timer/Counter measures the time between a
positive slope on Input-A and a positive slope on
Input-B {default).

Range: 100 ns...2 * 108 s (SINGLE)
0 ns..20 s (average, the signal must be
asynchronus with the time base)

Use the SLOPE buttons if you wish to measure
between any other combination of slopes.

The Timer/Counter counts the total number of pulses
fed to Input-A. The positive slope of the InputB
signal starts the totalizing, and the negative siope
stops it. This is always a SINGLE measurement.

Range: OQOto1-® 1013 puises.

k on the display indicates kilo-pulses {*1000} and M
indicates Mega-pulses (= 1 000 000).

Use the Input-B SLOPE button if you wish to measure
during a negative pulse on Input-B

The Timer/Counter counts the total number of pulses
fed to Input-A. The positive slope of the first pulse on
Input-B starts the totalizing, and the positive slope of
the next pulse stops it. This is aways a SINGLE
measurement,

Range: (two1- 1015 pulses.

k on the display indicates kilo-pulses {*1000) and M
indicates Mega-puises ( = 1 000 000}.

Use the Input-B SLOPE button if you wish to measure
between two consecutive negative puises on input-B.

The Timer/Counter counts the total number of pulses
fed to Input-A. You start and stop the totalizing with
the TOTALIZE START/STOP button {RESET/LOCAL). I
you keep this button depressed for more than one
second, the total sum will be reset,

Range: OQOtot- 1015 pulses.

k on the display indicates kilo-pulses («1000) and M
indicates Mega-pulses{ = 1 000 000).

The Measuring-time indicator is switched off in TOT A
MAN.

The timer counter wili measure the positive and
negative peak voltage an display them as voitage
refative to O V.

Range: -51V.. +51V.

The atternuator will switch in and out automatically
when needed during voltage measurements regardless if
AUTO LEVEL is selected or not.

1988-04-15
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CONTROL OPERATING THE DISPLAY

GPIB-CODE
‘ CONTROL

MEAS

THRAE - MEAS TIME is operated in MTIME <num>
@ the same way as the func- where <num:> is
tions control, see page 18. the time in
g seconds. Range
10 mstc 10 s.
= Single
MEAS Move the measuring-time , MEAG S TME s DIspL  COM  EXT  AUTD  READ MTIME O
THAE SINGLE  0.2% 15 e | HOLR  Bue A REF LEVEL EEVEL
cursor to SINGLE
] -
* ’ ’ﬁ ’ﬂ ﬁ [ §:1]
0,05 0.0 60 0.4
FRED FREO RER RATID TIME TOT A TOT A TGT A WEHLT A
B a/B a.8 BSY BANA mMAN MAX-MIN
1—-m~«---w— FUNCTIONS
MEAs Move the measuring-time e e e S B N e MTIME 0.2
cursorto 0.2 s
"
5 1000000
FREG FREG PER RATIO TIME fora ¥QrAa TOTA VOLT A
A c A Ala A-B a5 BAN MAN MAX - WA
FUNCTIONS
i Move the measuring-time P MEABUEING T Y Sars aean  mr  itvit Lfve MTIME 1
D cursorto i s /
Y. >
N kHz
- Y LLLilihil
‘ .00 0F 08 00 LE LS &S
FREQ FREG PER HAYIQ Timk TOT A TOT A 0T A VOLT A
n c A Y33 AR a1 s AN man Max- bk
FUNCTIONS
MRS Move the measuring -time SN M oL SO D0 e S MTIME 10
cursorto 10 s '
@ LG LELLLLE
% 00 0.5 00 00 0Lg LS 0J LS
FREQ FREG FER RATIC THWE TOT A mra TaT A VERTY &
o a a/B a.8 850 BANA MAN MAN - MIN
FUNCTIONS
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HINTS AND COMMENTS

The set Measuring-time controls the time during which
the main gate is opened, allowing puises to enter the
counting legic. A longer Measuring-ime gives higher
resolution readouts with more digits displayed.

The time the gate is open is not exactly the preset
Measuring-ime, because the Timer/Counter synchro-
nizes the measurement with the input signal in order
o measure complete periods. If the period of the
input signal is longer than the set Measuringtime, the
main gate does not close again unti the pericd is
completed.

If you wish to do one measurement instead of
repetitive measurements, see DISPL HOLD.

When TOT A\ B or TOT AN\B is selected,
the Measuringtime setting will be used to set the
display time.

For PER A and TIME A-B exactly one period or one
time interval is measured. The minimum result possible
is 100 ns.

The display time will be 100 ms.

When set to SINGLE and FREQ A, the Measuring-time
is one cycle of the input signal or 3 ms, whichever is
longest. When set to SINGLE and FREQ C, the Measu-
ring-time is 3 ms.

The input frequency is limited 10 12 MHz for FREQ A
and PER A.

If external reference is used, the EXT REF indicator
will not be switched-on until after the first measure-
ment.

A Frequency-A measurement will result in 6-7 digits on
the display.

A Frequency-A measurement will result in 7-8 digits
on the disptay.

A Frequency-A measurement will result in 8-9 digits on
the display.

W
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CONTROL OPERATING THE DISPLAY GPIB-CODE
CONTROL
oy RESET/LOCAL, a short P T T R U e A X statts a new
press is enough for Resst measurement.
D When the remote indicator ¢ ﬁ k
T s on, a press wil cause the i388..
counter to switch back to el
LOCAL, ie. control from REOREEORTORIE WS VR 2R WA mavesm
the front panel, FUNCTIONS
GATE OPEN
TOTALIZE START/STOP, starts and
one press starts totalizing, GATE CLOSE
the next press stops. stops Totalize
MAN.,
zig:s SWi!CE‘!es 'onl or :Oﬁ: " sinete oia I s ! HOLD  Buiah REF  LEVEL LEVEL NOT ?Jus con-
BDISPL HOLD when de- <l . trollable, Hut
D pressed. : 5 9 9 Free-run OFF
i - will give a
FREQ FREQ PER ’!AaTIG YIME 0T A TOT A Fora VOLT A Sim”a{ function;
A [ L3 MB‘;UN:::ONZH B AN man MAxumu\a! See GF’EB-buS
operation.
Connect the sgignal o -
0C-120R4Hz INPLIT-A via a BNC-cable.
a
. MAX 260V rms
Connect the signal 1o
INPUT-B via a2 BNC-cable.
6 « OPERATORS’ MANUAL 1988-03-07
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HINTS AND COMMENTS

When reset is depressed, the display and counting
registers are cleared. When reset is released, a new
measurement is started. The Measuring-time-, Function-
and display hold- settings are not affected.

If the TOT A MAN funciion is selected, the
RESET/LOCAL button functions as a START/STOP
button. One press starts the counting and the next
press stops it. A long depression results in reset.

When the counter is conirolled from the GPIB-Bus,
the LOCAL button can be disabled via the 'Local Lock
out’ command.

Display hold freszes the display, but not untii the
measurement in process has been finished, A new
measurement can always be initiated via the RESET
button.

Use this input for all functions except FREQ C.

input data:
Range: DC Hzto 120 MHz
Impedance; 1ME31//35 pF.
Min. pulse duration: 4 ns
Sensitivity
—— AC Spec.
== Typically

=== pC Spec, ‘___,-/
0 %@ISGMHz!ZD’MHz TeoMAzT

Max voltage

i

aso
MM_\________
8V, —+—

i L 3

0 440 Hz 1 MHz 120 Mz

This input is used for Ratio A/B, Time A-B and TOT A
start/stop {or gated) by B measurements.

Range: ldentical to Input-A

At higher frequencies; use a 50 {1 termination type
PM 8585 to avoid interference caused by impedance
mismatch.

The Hlustration below shows which function block each
of the input controls affect.

DC/AC Switch Lavel
DC+Trigger level

Countingl

logic

DC+Trigger level ‘o
DC/AC Switch 98 AC-Sensitivity

utevei

Figure 13. Input circuit block diagram.

198804
www.valuetro
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CONTROL OPERATING THE DISPLAY GPIB-CODE
CONTROL
One  ATTx1/xi0  push ATT ON
button for each of input A ATT OFF
and B. Swiich the indicator You must first
ON to select 10 times select input
attenuation and OFF to with  INPA  or
switch off the attenuator. iNPB.
One SLOPE push-button for TRGSLP POS
each of input A and B. TRGSLP NEG
Switch the indicator ON to You must first
select negative slope, and select input
OFF o select positive with  INPA  or
stope. INPB.
One DC/AC push-button for COUPL AC
= each of input A and B. COUPL DC
D Switch the indicator ON to You must first
select AC and OFF to select select input
DC. with  INPA  or
NOTE:  Sensitivity can be INPB,
set when AC-
coupled and
Trigger Level when
DC-coupled.
?_@ A depression switches the I MESSURING TiMe——— DS GOM  EXT AUTO ACAD AUTC ON
AUTO LEVEL indicator on AUTO OFF
AUTO P
LEVEL or off. "?
LA
RO TR NN VR SRR W maeewn
FUNCTIONS
_SET Depress the SET VALUE o ERSURING TME ey BUSPL COM  EXT PUTO  FEAD Separate Codes

I button once and the |

md.;cator in the button ", "'e

switches on. Now the auto LA 08

level and Read level

buttons have the red arrow R A o - :"{:‘L’E":“‘";
.

up and down function, FUNGTIONS

Another press will switch

for trigger level
and sensitivity
SENST = 20 mV
SENS2 = 50 mV
SENS3 = 100mV

£ rC
N

LM

TRGLVE <num>

off the function, <num> = -5.1
e aee TWE Y GO dvan  m wve civm o +5.1V.

NOTE: Sensitivity can be You must first
set  when AC- b 4 pu‘"g se_alect input
coupled and . § .6 . 8 0.8 with  INPA or
Trigger Level when INPB.
DC-coupled. TEOTER T TR OWE TR ATA o mmeen

FUNCTIONS
« OPERATORS’ MANUAL 1988-04-15
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HINTS AND COMMENTS

When the indicator in the button is OFF, the signal is
un-attenuated; the trigger fevel range is -5 V to +5 V
and the sensitivity can be 0.02, 0.05 or 0.1 V.

When the indicator is ON the signal is attenuated 10
times; the Trigger level range becomes -50 V to +50 V
and the sensitivity becomes be 0.2V, 0.5 or 1.0 V.

H Auto level or Volt is selected, the correct
attenuator setting will be selected automatically.

When the button indicator is ON, the active slope of
the input is changed from positive to negative.

Dual functions:

1) AC- or DC- coupled input.

2) Selection of variable sensitivity (AC) with OV
trigger level or selection of variable trigger level
(DC) with maximum sensitivity,

NOTE: AC coupling together with Aufo Level
results in  madmum  sensitivity and
automaltic trigger level setting.

* You can remove any DC-component with AC-coupling.

For frequency- period- ratio- measurements: Select AC-
coupling and set the sensitivity so that the hysteresis
band of the Timer/Counter is about haif the amplitude
of the input signal.

For time measurements: Select DC-coupling and set the
trigger level to the desired level.

The auto-level function always sets the DC trigger-
level to 50% of the amplitude, It does also switch on
the attenuators when needed. Auto-level is selected
simultaneously for both A and B inputs.

NOTE: Auto level gives automatic trigger level
sefting to AC coupled inputs also.

The measuring rate is reduced to about two measure-
ments/second when using Auto-Level. '

Use Read-Level to check what trigger-levels Auto-
Level has selected.

For frequency- period- ratio- measurements;
Select AC-coupling and set the sensitivity so that the

hysteresis band of the Timer/Counter is about haif the
amplitude of the input signal.

For time measurements:

Select DC-coupling and set the trigger level to the
desired level,

H the sensitivity is too high, the Timer/Counter will
be triggered by noise and interference instead of by
the signal.

1988-04-15
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READ

button. When the indicator

MEASURING 1M5—1 DISHL z:uM ERY ANTO  READ
SINGLE 024 oy HOLE  Buiad 2EF LEVEL LEVEL

CONTROL OPERATING THE DISPLAY GPIR-CODE
CONTROL
The READ LEVEL push- LEVEL A LEVEL B Use INPA? ard

INPB? to read

LEVEL is on, the display shows the input  settings
trigger levels on the display. ;"— —'?—'? e to the controler
_,ﬂ £4 57 FE 5t
bo. ¥4 LA 00 o4
FREG FRED PER RATIO TEME Tara ToTA TOT A VOLT A
n c L3 BB A8 BUSTU BAN MAN O MAK-MIN
FUNCTIONS
o The COM B via A push- e i 1 BorD_nan s ifvel ieves COM ON
button. When the indicator o COM OFF
[_j is on the signal on Input-A i
is also connected to Input- Lﬁ
B.
FREQ FREQ PER RATIO TEME TAT A TOY A TMTA VOLT &
A a AMB A-8  BJSU BAAL MAN MAX-MIN
FUNCTIONS
0.1-1.1GHz Connect the signal to -
INPUT-C via a BNC-cable.
c 500
MAX 1E8VYrms
EXT REF INPUY Connect an external 10 MHz e NG TME T Woe swen  mer itve, iturl Net bus
‘ frequency source o the - controllable.
BNC-connector on the rear I |
panel of the Timer/Counter 4.
marked EXT REF INPUT.
FREQ FRED RER navT: TIME Tar A Yova TOTA VOLT A
a c L3 LY3: ] A-B BL A AR mAN MAR.MIN
FUNCT{ONS
PHILIPS PM 6665 - OPERATORS’ MANUAL 1988-04-15
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HINTS AND COMMENTS

When active, trigger levels will be displayed according
to this table:

Auto Level Manual

D Level selected Level set using
by Auto. Set Value.

AC Level selected oV.
by auto.

{se Read-level to check what trigger-levels Auto-
Level has selected.

When active, the signal on Input-A is also connected
to Input-B.

The DC/AC and Attenuator switches for Input-A
affects both Input-A and B. The Input-B DC/AC and
Attenuator switches have no effect. (See figure 13).

Trigger level/sensitivity and Slope can be selected
separately.

You can use COM B via A and the manual trigger level
settings to make accurate rise-fime measurements:

1. Select AC-coupling, COM B via A and positive
slope for input A and B.

2. Select VOLT A MAX-MIN and read the amplitude
of the signal.

3. Calculate 10 % of the peak to peak voltage.

4. Depress SET A, use T and | to set trigger levet
Ato the MIN reading plus the 10 % of Vpp.

5. Depress SET B, use t and { to set trigger level
B to the MAX reading minus the 10 % of Vpp.

8. Select TIME A-B.

This is the 1.1 GHz HF-input which must be used when
the FREQ-C function is selected. if the Timer/Counter
does not include the Input-C option, the BNC-
connector is replaced by a plastic plug.

Range: 100 to 1100 MHz.
impedance: 5012
Sensitivity: 10 mVRpg up to 900 MHz and

15 mVRg above.
Maxvoltage: 12 Vpmg

RATIO C/A and RATIO C/B can be selected via the
bus.

The Timer/Counter automatically detects if a suitable
signal is connected to the EXT- REF Input-connector.

Suitable signal:
10 £ 0.1 MHz, 0.5 to 15 Vg Sine wave.

Use external reference when the measurement requires
ultra-high stabitity.

The Timer/Counter must stif have the internal time
base even if an external reference frequency is used.

if single is selected, the EXT REF indicator on the
display is not switched on until after the first
measurement,

1988-04-15
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CGperating instructions

Battery unit
Operation

When a battery unit is installed, the counter can ope-
rate for 2 hours without mains supply. The display
starts blinking shortly before the battery is discharged.

The counter charges the battery automnatically when
connected to the mains, no matter how the Power-
switch is set. Charging a discharged battery to 75 % of
full capacity will take 7 hours, and to full capacity,

24 hours.

if the counter is connected to the mains and switched
on, it will not switch to battery operation ¥ you dis-
connect the mains. You must first switch the counter
OFF with the power switch, then ON again before the
battery unit supplies the counter.

Battery care

The capacity of the rechargeabie battery degrades if
the counter is not powered by the battery frequently.
To keep the battery from degrading, cycle the battery,
from fully charged to fully discharged, occasionally.

The capacity of a degraded battery can be restored by
cycling the battery a number of times, but a restored
battery wili never reach the capacity of a new cne.

i you must store your counter for some time without
using it, store it in a cool and dry place. Leave the
counter with the mains cable connected if possible. If
not, don’t disconnect the mains cable until the battery
is fully charged, then charge the battery for at least

8 hours every 3 months,

CAUTION:  Prolonged storage or use of the counter
at temperatures above +40° C shortens
the life of the battery.

The battery will freeze if it is riot suffi-
ciently charged when stored at a low
temperature. 75% charge is sufficient for
-40° C.

Calibrating the MTCXO

The MTCXO Time-base can easily be recalibrated to
any 10 MHz reference. To maintain the accuracy of the
MTCXO, use a reference with an accuracy of 3+ 108,

The PM 9691 oven-enclosed oscillator used in Philips

counters version /.5. meet this requirement,
if calibrated.

Preparations

If you remove the cover when counter has been
switched on, the temperature of the MTCXO will
rapidly drop about 10°C. Since the MTCXO must have
a stabie temperature when calibrated you must wait an
hour between removing the cover and calibrating.

If the counter has been switched off more than three
hours, you can calibreate it directly.

Calibration procedure
1) Remove the cover from the counter.

2) Aliow the MTCXO to adapt the new ambient
temperature. (See "Preparations’.)

3} Connect the 10 MHz reference to Input-A.
4} Switch ON the counter.

5) Adiust the sensitivity control so that the
counter counts properly.

1988-04-15



8)  Hold down the CALIB-button, on the main prin- Error codes
ted-circuit board in the counter, and press the

Reset-button. The counter can display the following error codes i
something goes wrong.

Error OF Overflow in the counting registers.
Select a shorter Measuring-time if you

y CALIB-button get this error code, unless the counter is

set to TOTALIZE, then you must press

reset and start again from zero,

Error 01 RAM memory error
Error 02 Measuring logic error
Error 03 internal bus error

If the counter shows one of these error codes, try
switching the courter off and on again. if error code
(1-03 persists, call Philips service. Look on the last
Figure 14. Location of the CALIB-button. page ir this manual for Phone No. and address.

7)  Wait about 20 seconds, until the display shows
10.0000000 MHz. Now the oscillator is calibrated.

8)  Switch OFF the counter and disconnect the
10 MHz reference.

8)  Fit the cover.

1988-04-15 PHILIPS PM 6665 - OPERATORS” MANUAL
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Introduction

The PM 6666 can be controlied by a computer {control-
ler) via the GPIB-interface option, PM 8604. Ali func-
tions that can be controlled from the front panet can
also be controiled via the bus in a similar way, except
the power switch. The additional micro-processor on
the interface board has made it possible to add func-
tions. You can obtain continuously variable Measuring-
time, bus-tearn, high-speed-dump etc., but these func-
tions are only accessible via the bus,

To select a function, you send a command to the
counter. We have chosen the text on the front panel

as commands, wherever possible, in order to make them
easy to remember, E.g. the command o select Frequen-
¢y-C is FREQ C and the command to select Ratio A/B

is RATIO A,B.

NOTE: The characters in a command can be in both
upper and lower case,

What canIdo using the bus?

All the capabilities of the interface for the PM 6666

are explained below. If you want a complete description
of all GPIB-interface functions, read the 'Philips
Instrumentation-Systems Reference-Manua?.

Summary

Description Code
Source handshake SH1
Acceplor handshake AHT
Control function Cg
Talker Function s
Listener furiction L4
Service request SR1
Remotelocal function RL1
Parallel poll PP
Device clear function DC1
Device trigger function orit
Bus drivers E2

Seurce and Acceptor Handshake
SH1, AH1

SH1 and AH1 simply means that the counter can ex-
change data with other instruments or a controlier,
using the bus handshake lines; DAV, NRFD, NADC.
Control function, C#

The counter does not function as a controller,

Talker fonction, TS

The counter can send responses and the results of its
measurements to other devices or to the controfler. T5
means that it has the following functions:

- Basic talker.

- Talk onty mode.

- It can send out a status byte as responseto a
serial poll ffom the controlier .

- Automatic un-addressing as talker when it is
addressed as a listener.

Listener function, L4

The counter can receive programming instructions from
the controller. L4 means the fcliowing functions:

- Basic listener.

- No fisten only.

- Automatic un-addressing as listener when
addressed as a talker.

Service request, SR1

The counter can call for attention from the controller
e.g. when a measurement is compileted and a result is
avaitable,

Remote/local, RL1

You can control the counter manually (locaily) from
the front panel, or remotely from the controiler. The
110, locai-lock-out function, can disable the LOCAL
button on the front panel.

Parallel poll, PP§

The counter does not have any parallet poll facility.
Device clear, DC1

The controlier can reset the counter, forcing it to de-
fauit settings, via interface message DCL {Device clear)
or SDC (Selective Device Clear).

Device Trigger, DT1

You can start a new measurement from the controller
via interface message GET (Group Execute Trigger).

Bus drivers, E2

The GPIB interface has tri-state bus drivers,

PHILIPS PM 6666 - OPERATORS’ MANUAL
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Connecting the controller

The bus interface connector is on the rear panel of
the counter. f your counter does not have any con-
nector, you must install the GPiB-interface option, see
installation.

GPIB connector
Address-switch

r_: e ~'fdr VELTAGE
,a o B
”.n.. -15 !5\:._, ssucvua
NE
:
:

/“\

Figure 15. GPIB connector and address switch, the
numbers above the switches indicate the
significance of each switch,

Connect the controller via an IEEE-488 cable 1o the
bus connector. If you use IEC-625 cables, an adapter
is available, see ordering information at the end of
this manual.

Giving the counter an address

The counter must have a unigue address so that the
controller can communicate with it. The address is se-
lected by setting switches to the binary equivalent of
the address you want. The swiiches are located to the
right of the interface connector. The OFF position
means 0 and the ON position means 1.

Ad- Switch Ad- Switch Ad- Switch
dress settings | dress setlings | dress settings
0] 00000 10% 01010 20 10100
1 00001 11 10N 21 10104
2 00010 12 01100 22 10110
3 00011 13 01101 23 10111
4 00100 14 01110 24 11000
5 00101 15 0t111 25 11001
6 00110 16 10000 26 11010
7 00111 17 10001 27 11011
8 01000 18 10010 28 11100
9 01001 18 10011 29 11101
30 11110

* Factory setting.
NOTE: 31 is the bus command for "Untalk” and
should not be used. If 31 is selected the
counter will work as if address 0 is selected.

Talk-Only

The leftmost switch in the address switch block is the
TALK ONLY switch. If you set it to '1', the counter
will cutput measurement results on the bus
continucusly. it will not react to any incoming com-
mands.

This setting may only be used if the counter is con-
nected to a’Listen only’ device such as a printer, Set
the switch to '0’ when you want normal bus communi-
cation.

Talk only is set to '0’" on delivery.

The counter is now ready for bus control.

Checking the communication

To check if the counter and the controlier can com-
municate, address the counter and execute the fol-
lowing sequence: (The programming example is for an
HP-85 controlier.)

Type on controiler: This should happen,

REMOTE 710 The remote indicator
should be switched on,
OUTPUT 710;VID?Y Ask for the counter
identity.

ENTER 710:AS% Input resuit from
counter,

DISP AS The response on the
display of the
controller is the iden-
tity of the counter.

If everything is OK, the counter will identify itself as:

PMB666/YZW /MN

where: = 4 if the counter has an HF-input,
otherwise 0.

Z = 3for MTCXO, otherwise 1

W = 6 (GPIB-bus is installed)

M = Revision No. of counter firmware
N = Revision No. of GPIB-bus firmware

1988-04-15 u
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GPIB-bus operation

Twoways of programming

The simplest way of programming the counter is by
manuaily sefting up the measurement you want from
the front panel of the counter, then let the controller
ask the counter how it is set up. The data the con-
troller gets from the counter can be used to set up

the same measurement over and over again. This me-
thod is called 'Bus-learn’ and will be explained later.

The other method is to make a program message where
each step of the set-up is separately specified.

Programming check-list

Check that the following steps have been taken to en-
sure correct programming of the instrument.

Normally only the six first steps must be programmed.

1. Do you know the current setting of the counter?
If not, send device clear 'D’ to get the default
settings.

2. Select Measuring-function; (Default: Frequency-
Al

3  Select Measuring-time:

4. Select Trigger-slopes;
{Default on Input-A and Input-B: Positive.)

8. Select Coupling;
{Default on Input-A: AGC.)
{Default on Input-B: DC.)

8.  Select Trigger-level;

(Defauit: 0.2 s.)

{Default: AUTO.)
For advanced programming, check the following steps.

7. Set Quiput separator; (Default: LF)
8. Set EOI mode; (Default; OFF.)
9.  Set service request(SRQ) -mask;
(Default, No SRQ.)
10.  Select Free-Run on or off;
{Default: ON.)
11, If Free-Run is off, select Time-Out if desired;
(Default: Infinite, programmed as 0 s.)
12.  Set Qutput-mode;
{Defaull: Normal output format, High-speed dump
OFF and MTCXO compensaticn ON.)

All functions and commands in the checklist will be
explained later. :

NOTE: You only have to program the changes from
the previous set-up.

Syntax

What is a programming command?
A programming cominand consists of a header,
addressing the function you want, and a body instruct-
ing the function what to do.

EXAMPLE: TRGSELP POS

HEADER, addressing
Trigger Siope

BODY, switching
slope to positive

NOTE: Some programming commands consists only
of the Header, e.g. trigger command 'X'.

What is a programming message?

A programming message is a number of programming
commands with separators between them. E.g. the
commmands necessary {0 set up a measurement.

EXAMPLE: PER A:MTIME O

Input separator

All communication between the counter and the con-
troller uses sequences of ASCH-characters terminated
by a separator. Input separators are the separators
sent by the controller. They are used in four different
places:

Between As unit Between To end

header separator Program a program

and body between commands message
bodles

<space> < ccmma> <semicolon> <linefeed>

s

TIME A, B; FRUN ON <

The separators in the exampie above are the ones
normally used in respective place. The counter will
however accept any one in any place.

The following separators will also work in any of the
four places: colon, CR, ETB, ETX, the separator selec-
ted as output separator, as well as an active EOl-sig-
nal,

www, T TEBREE S8
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Order of commands in a program
message

Normally, the programming commands in a programming
message can be placed in any order.

However, the following commands must always be pla-
ced at the end of a program message since any com-
mand sent after thern will disable the selection:

INPA?
INPB?

MEAC? FNC? X
BUS? D7 OUTM 4

These commands will be ignored if found anywhere but
in the end of a message.

< Number >

In some program commands, the body is replaced by
the term <number> or <num:. Here you must enter a
numerical value. <number> can be entered in any
format you like e.g. 1.23 can also be entered as
0.000000123 = 107 or 1230000 - 10-6. If you enter more
digits than the counter needs, your entry will be trun-
cated. The counter will stop if an entry is out of the
counters range. To proceed, the status message 'Pro-
gramming error’ must be reset, see 'Status byte'.

Selecting output separator

Output separators terminate messages from the counter
to the controller. The separator needed is different for
different controllers; see the Operators’ Manual for

your controller.

At power on, the output separator of the counter is
linefeed "LF' (104acimal-

The output separator can be changed by sending

SPR <number> to the counter. <number> is the deci-
mal value of the 1ISO (ASCIl-code for the desired
separator. It can be 0-26, 28-31, ESC code, 27, is not
accepted.

Only one <number> can be entered as separator, |f you
want the combination of CR+LF (13gec + 10geg) it is
setected by 'SPR 255

EXAMPLE:
SPR 13 changes the output separator 1o CR
SPR 255 changes the output separator to CR+LF

The counter can signal EOI together with the last
output separator in responses and output data.

EQ! ON switches on the function.

EQiI QFF switches it off.

Default setting is EOl OFF,

The selacted separator and £01 will not be altered by

LOCAL from the front panel nor by LOCAL or 'Device
clear from the bus.

How to select function

Standard functions

Functions are selected by sending the appropriate
function command o the counter, e.¢. FREQ A, The
space between FREQ and A indicates the input
separator that you always must insert.

Function Command Comment
-~ Freguency A FREQ-A Default

Frequency C¥% FREQ C

Period A PER A

Ratio A/B RATIO AB

Time A-B TIME AB

Totalize A

Gated by B TOTG AB

Totalize A

Start/stop by B TOTS AB

Totalize A

Manually TOTM A See Totalize
start/stop’.

Volt A max VMAX A

Volt A min VMIN A

The function cursor on the display of the counter will
jumngp to the selected function.

# Only possible if Input-C option, PM 9608 is in-
stafled.
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Functions accessible via bus only

When you have a GPIB interface you will get the fol-
lowing new functions:

Function Command Function cursor
indicates

Frequency B FREQ B FREQ A

Time inter-

val B-A TIME B.A TIME A-B

Totalize B

Manually TOTM B TOT A MAN

Totalizé B

Gated by A TOTG B,A TOTA B

Totalize B

Start/stop by A TOTS BA TOTAnrnDB

Ratio B/A RATIO BA RATIO A/B

Ratio C/A% RATIC CA RATIO A/B

Ratic C/B* RATIO CB RATIO A/B

Volt B maxs % VMAX B VOLT A MAX-MIN

Volt B min¥ % VMIN B VOLT A MAX-MIN

*  Only possible if input-C option, PM 9608 is in-
stalled,

#%  Dor’'t use VMAX B or VMIN B together with
COM B via A to measure the voltage on input A.
The results will be unreliable.

When the counter switches to LOCAL, the function
indicated by the Function-cursor will be selected.

Selecting Measuring-Time

The Measuring-time can be set to any value between

10 ms and 10 s, or SINGLE-measuring. Any value be-
low 10 ms will be interpreted as SINGLE, Values above
10 s will be out of range and cause an error, The
program command is MTIME < number>. Always enter
the Measuring-time in seconds. The entered value will
be trunkated to the nearest 10 ms increment.

Meas. Command Comment
Time
02s MTIME 0.2 Default

10 ms MTIME 0.01  You will not be able to see
the gate indicator blinking

if the Measuring-time is

below 50 ms.

7.34567 8  MTIME 7.34567The Measuring-time will be
7.34 s,

2ms MTIME 0.002 Out of range, Measuring-

time will be SINGLE.

SINGLE ~ MTIME © A disptay time of 50 msis
set s0 that you can see the
Gate-indicator,

25s MTIME 25.0 Out of range and error, the

counter will stop. It can
indicate programming error
by sending an SRQ if
selected in the SRQ-mask.

The Measuring-time cursor on the display will indicate

0.2 s for all programmed Measuring-times except
SINGLE, which will be indicated as usual.

Selecting Input settings

Before selecting input settings you must tell the coun-
ter which input you want to address:

Input Command Comment
A INPA Default setting.
B INPB

Now you can-send the input setting commands:

Attenuator¥ Command Comment
The counter will not return 1o the "bus only’ function et ATT OFF Default
when it returns to remote. To return to the "bus only’ * 10 ATT ON
function you must re-program the counter. ‘
Trigger slope Command Comment
Positive TRGSLP POS Default setting.
The specifications of some "bus-only’ functions differ Negative TRGSLP NEG
from the specifications of it's similar front-panel
selectable function. See 'Specifications’.
PHILIPS PM 6666 . OPERATORS MANUAL 1986-04-15
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Coupling Command Comment

AC COUPL AC Default on A

DC COUPLDC Default on B.

Sensitivity¥  Command Comment
SENS <number>

20mVy SENS 1 Default

50 mv SENS 2

100 mv SENS 3

EATT = 10 is selected, sensitivity will be 0.2V, 05 V

andi0 V

Trigger

level#® Command Comment

Volt TRGLVL <num> <num> = trigger level
in Volts.
Range: —5.10V to
+5.10V.

Minimum incremerst:
0.02 V. Default 0 V.

If ATT « 10 is selected, Trigger level range will be
—51 Vto +51 V and the minimum increment 0.2 V.

The foilowing commands affect both inputs regardless
of which input is selected:

Auto level® Command Comment
Automatic AUTO ON Default
Manual AUTO OFF

*  IfFAUTO is ON, the atienuator, trigger level and
sensitivity settings are controfled by AUTO. If
any of these parameters are reprogrammed when
AUTC is ON, the new setting will be stored and
used when AUTO is switched OFF. If the con-
troller asks for program data out during AUTO,
the answer will be the selections made by AUTO.

Common B via A Command Comment
on COM ON
off COM OFF Default

When COM ON s selected, the AC/DC and attenuator
settings of Input-A wilt affect both channels. 1f AC/DC
or the attenuator of input-B is reprogrammed during
COM ON, the setting will be stored and used when
COM is switched OFF. The program data out for
fnput-B will be the programmed settings, not the
Input-A settings used during COM ON.

Totalize Start/Stop

When TOT A or TOT B manual is selected, the gate is
openad and closed by the controller instead of by
pressing the button on the front panel. To start the
counting after selecting TOTM A or TOTM B, the gate
must be opened.

Totalize Command Comment

Start GATE OPEN Starts counting.

Stop GATE CLOSE Stops counting.
Default.

NOTE: Muitiple GATE OPEN/GATE CLOSE will
accumulate the resuits in the counting re-
gisters. Any other command but GATE
OPEN/GATE CLOSE will stop the totalizing
and reset the counting registers to zero.

Free-Run/Triggered
The counter can work in two different ways:

1. Free-Run, where it starts a new measurement as
so0nN as the previous measurement is finished.
The first measuring result that is ready after the
counter receives a read command, will be sent to
the controller, When the result has been read,
the output buffer is reset to zerc until a new
result is ready. One and the same measuring
result can only be read once.

2. Triggered, where the counter waits for trigger
command GET or 'X” from the controller before
it starts a measurement. When the measurement
is compileted, the counter will wait until the
controller reads the measuring resuits, then the
output buffer is reset. The function is the same
as when Displ Hold is selected from the front
panei and you start a new measurement by
pressing the reset button.

Free-Run Command Comment

Off FRUN OFF This function is sometimes
called Triggered-Mode, so
the TRIG ON command will
also result in the same
function.

On FRUN ON  TRIG OFF gives the same
result. Default,

Free-Run ON or OFF wili not be indicated on the dis-
play. When the counter switches to LOCAL, Free-Run
will always be ON but when the counter switches back
to remote, it wili return to its previously programmed

- settings.

1968-04-15
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Time-Out

When Free-Run is switched off it is possible to set a
time-limit (time-out) between the start of a measure-
ment and the time when a result is expected to be
ready. If no result is achieved before the set time is

out, the counter can output a Service Reguest, SRQ.
Time-Out must be selected in the SRQ-mask; see 'Ser-
vice Request’. The programming command is

TOUT <number>. The timeout can be set to any value
between 100 ms and 25.5 s, the minimum increment is
100 ms.

Time-Qut Command Comment

100 ms TOUT 0.1 Time-Outis only intended
to be used with Free-Run
off#,

O TOUT 0 Always send this command
when Free-Run is switched
on. Default.

Time-Out is not indicated on the display. When the
counter switches to LOCAL, Time-Out is off, but when
switched to remote again, the set Time-Out will be
active again.

% Time-out can be switched on when free-run is
on but it will not serve any purpose.

Bus Triggering

X' will always cause the counter to start a new mea-
surement. X will work as group execute trigger, GET,
X' must always be placed in the end of a program
message.

Service Request

The counter can send a service request, SRQ, when it
wanis service from the controfler. After an SRQ, the
controfler must execute a serial poll which means that
it must ask each of the instruments for status informa-
tion until it finds the SRQ-giving instrument, evaluate
the Status-byte of the instrument and then make a
decision what to do.

To enable the counter to send service requests, you
must set an SRG-mask telling the instrument which
conditions will cause SRQ.

Command Comment
MSR <number> <number:> is a decimal value depending
on selected SRQ reasons.

Bit Decimal Reason for SRQ.
value

7 128 Not used.

8 64 Time-Out.

5 32 Hardware fault.

4 18 Programming error.

3 8 Measuring stop enable.

2 4 Measuring start enable.

1 2 Ready for triggering.

0 1 Measuring result ready®,

*

if SRQ for Measuring result ready is selected,
the counter will stop and wait until the
controlier fetches the result before a new
measurement can start.

Write down the binary word for the required SRQ, then
convert it to a decimal value and insert the value as
<number>.

EXAMPLE:  If you want SRQ to be sent when the
time-out elapses, when the counter is
ready for triggering and when the result
is ready, the binary word required is
01000011 which is decimal 67; see table

below.
Bit Valueif Example
the bit is 1 Binary Decimal

word value

¥ i
7 128 ¢ o
6 64 1 64 Time-Out
5 32 0 Y]
4 16 0 0
3 8 o o
2 4 0 o]
1 2 1 2 Ready to trigger
0 1 1 1 Meas. result ready

&7

Send MSR 67 to the counter,

PHILIPS PM 6666 - OPERATORS MANUAL
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Status byte

The counter sends its status byte to the controller on
a serial poll. The bits in the status byte reflects
different events or conditions in the counter, There
are two types of status bits:

A conditional bit indicates the current condition of
what its monitoring, all the time,

An event bit indicate that an event has occurred. When
the event occurs, the bitis setto 1. itis not reset to
0 until a new measurement starts.

The different bits indicate the following information:

Bit Function

Always O

1 = SRQ has been sent%, otherwise 0 (Event bit),
Abnormal bit. Always 0 during normal measure-
ments, 1 if something is wrong, Affects bit 0-3,
see below (Event bit).

4 0 = Main Gate closed, 1 = Main Gate open*#*
3-0 Depends on Abnormal bit, see below (Event bits.)

(43 3+ > BN

Bit Abnormal bit = 1
3 Not Used
2 Time-Out
1
0

Abnormal bit = 0
Measuring stop enable.
Measuring start enable.
Ready for triggering
Measuring result ready.

Hardware fault
Programing error

#  Only if SRQ-mask is set for Service-Request,

*% This is a conditional bit that monitors the Main-
Gate in the counter. When TOT MAN is selected
the bit will aiways be 0.

Measuring start enable indicates that the counter
logic is ready to start a measurement.

Measuring stop enable indicates that the counter logic
ir ready to stop a measurement.

These bits can be used to detect if the input signat to
the counter is present; I the counter never stops it's
measurement and the status byte stops at:

XXOOX1XX  Noinput signal. The measurement is
ready to start {(bit 2 = 1) but the Main
Gate has not opened (bit 4 = 0).

XAOT1XXX  Input signal lost during measurement. The
measurement is ready to stop (bit 3 = 1)
but the main gate is siill open {bit 4 = 1}

(X = don't care)
NOTE: SRQ is normally not used for these bils.

FReady for triggering indicates that all preparations for
a measurement is completed. The preparation time
depends on selected functions. It can be up to 700 ms
(when auto triggering is selected).

If triggered mode is sefected, the counter waits 1o be
triggered, otherwise it proceeds with the measurement.
You can have the SRQ-mask set for SRQ at ready for
triggering. This way the controller knows when itis
possibie to trigger the counter.

Measuring resuit ready indicates that the measurement
and calculation of the result is completed and that

the result is present in the output buffer. If SRQ for

is selected for this event, or Free-run is OFF, the
counting will stop until the controller has read the

result.

Programming error is generated if the counter receives
messages with filegal syntax or values out of its range.

If 'Programming error’ is generated, the counter will
stop measuring. It will continue to receive and store
correct programming messages and use them when the
error statug is reset and a new measurement starts.

Correct the program before resetting the status
rmessage.

Use one of the following bus commands to reset the
status byte:

Go to local (GTL}, Device clear (DCL) or selective
device clear (SDC).

Any of the following messages will have the same
effect on the counter:
D, FNC?, MEAC?, INPA?, INPB?, ID? or BUS?.

A serial poll will also reset the status message if the
SRQ mask is set for 'SRQ at Programming error’.

Hardware fault is generated when the counter displays
the codes described in 'Error codes’ in the 'Operating
instructions’ in this manual.

Time-Out is generated when the set time-out period
has elepsed.
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GPIB-bus operation

Possible status messages
Normal measurement

The status byte changes as follows during & normal
measurement:

0.2,6,22, 30, 14, 15,0, ...

Deci- Binary important Comment

mal 76543210 bis (X =

* don’t care)

0 000006000 Preparing a
measurement or,
High-speed dump or
Volt measurements
in progress.

2 00000010 XXOXXX1X  Preparations ready.
{f Free-run QFF,
waiting for trigger-
ing (GET).

6 00000110 XXOXX1XX  Measuring start
enable.

22 00010110 XXO1XXXX  Main-Gate open,
measurement in pro-
gress.

30 00011110 XXOX1XXX  Measuring stop en-
able.

14 00001110 Calculating the
measuring result.

15 00001111 XXOXXXX1  Measuring result
ready.

Error condifions

Deci- Binary important Comment

mal 76543210 bits (X =

* don’t care)

33 00100001  XX1XXXX1  Programming error.

34 00100010 XX1XXX1X  Hardware fault.

38 00100100 XX{1XXUXX  Time-out.

®  Jf Service request (SRQ) is enabled for an event,
the decimal value of the status message for that
event will be increased by 64. The reason for
this is that bit 8 will be set to one at the same
time as the bit indicating the event,

Outputmode

Setting the output mode sefects the format in which

the counter will output measuring results to the cont-
rolier. Select output mode by sending OUTM <number>
where <number> is a decimal value betweaen 0 and 4
depending on the selected output mode,

<number>| High-speed Output MTCXO com-
dump format pensation
0 OFF NORMAL ON
1 OFF SHORT ON
2 OFF NORMAL OFF
3 OFF SHORT OFF
4 ON FOR HIGH OFF %%
SPEED DUMP

Default <number> is 0, when switching to local and
back again, the <number> will be reset to 0.

The MTCXO compensation can be switched off to in-
crease the measuring speed, providing a result with
five digits accuracy is sufficient. The time gained will
be up to 400 ms/measurement,

%% Must be in the end of a program message.

Output format
Normal

When you select normat output format, the output wilt
be as follows:

~Function command Header, 3-6 characters (same
Header as used for selecting the function).
— O when overfiow, otherwise space.
~ Measurement result, always 9 digits and
a decimal point. Same number of sig-
nificant digits as on the display of the
cournter, leading zeroes fill out the rest
of the @ positions. The leftmost digit
can be replaced by a — {minus sign).
— Separates the exponent from
the digits.
Exponent sign, + of -
Exponent, one digit.
Qutpust separator.
LF if CR+LF is selected
as output separator.

FFFFFFOXOOOOXKXXE + XS(S) 21(22) characters
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EXAMPLE: Normal operation:
PER 000001.667E~4

Overflow: PER (09.99999999E+9

Short

Short format means that function command and leading
zeros are not sent to the controller. When you select
short output format, the number of digits may vary
depending on the measurement result. The example be-
low shows a result with five significant digits:

Measurement result, sarme number of digits
as on the display of the counter; may vary
between 1 and 9 digits, plus decimal peint.
No leading zeros are sent.

Sarne as for normal output format.

XXHXXXE £ XS(S)

EXAMPLE: Normal operation: 1.667E~4
Overflow: 9.99999999E+S

High-speed dump

The rmost time-consuming part of a measuring cycle is
caiculating the result. The calculations limit the num-
ber of possible results/second to about 5, even when
the Measuring-time is short.

When however High-Speed dump is selected all calcu-
lations are left to the controller instead, and the
counter can concentrate on measuring at a rate of
over 100 measurernents /second.

High-speed dump cannot be used for voltage measure-
ments nor for Totalize manually. MTCXO compensation
is not possible.

Starting

¥ triggered mode is OFF

When High-speed dump is programmed the counter will
immediately start transmitting results, so the OUTM 4

command must always be placed at the end of the
program message.

If triggered mode is ON

After receiving OUTM 4 the counter waits for bus
command GET before it starts.

NOTE: The minimum time between OUTM 4 and
GET is 70 ms.

Stopping

Any programming command from the controller will end
High-8peed dump.

NOTE:  The Power-switch is the only front pane/
control that will stop High-Speed dump, the
LOCAL-button wilf not have any effect,

Output format

The output format will always be two letters followed
by 12 hexadecimal digits. The two letters will tell the
controlier how to evaluate the twelve hex-digits, which
represent the contents in the internal registers of the
counter,

Formula
Multiplier
Hex-digits
Separators¥
FMTT1111222222515) 15{16) characters

%  The counter cannot signal EQ! together with the
output separator wher: High-speed dump is
selected.

Hex-digits

Ali 12 digits together represent register 3.
MSB 1.SB

111111222222 =
= 333333333333

When the digits are divided into two groups, the first
six digits represents register 1 and the last six digits
represent register 2.

MSB LSB MSB 1SB

!

111111 222222

1988-04-15
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Formula

Depending on the selected measuring function different
calcutations must be made to convert the register con-
tents to readable measuring resuits.

The first letter (F) in the output data indicates which
formula you must use.

#F= Use this formula

C Reg.2 ° 107
Reg. 1

F Reg. 3

G Heg. 2

Reg. 1

! Reg. 1 *10°7
Reg. 2

J Reg.3 » 1077

K Reg.2 »° 1077
Reg. 1

Multiplier

The second letter (M) in the output data represents a
multiplier which you must multiply the results by be-
fore presenting it.

If'M' e Multiply results by:
H 60

L 256

N 0.1

O 10

p 1

EXAMPLE {1:

The following HP-85 program sets up a High-Speed
dump Single-period measurement,

CUTPUT 710;“PERA,MTIME O¥
ENTER 710;A$

AS
PER 006001.667E~4

ouUTPUT 710;0UTM 4
ENTER 710;A$

A
JP0O00000000683

'J" means that you must use formuta J which is:
Reg. 3 » 107

000000000683 is the hex-contents of register 3. The
register contents must be converted to a decimal num-
ber and entered in the formula;

883pjex = 6° 16%+8° 1643 = 16674ecimal

The result is 1667 * 107 which you must multipty by
"Multiplier P*, which is 1, to get the measuring result.

1667 * 1077 » 1 = 1.667 *» 1074 s = 166.7 Us.
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EXAMPLE 2:

The following HP-85 program sets up a High-Speed
dump Frequency A measurermnent with 1 s Measuring-
fime.

oUTPUT 710;"FREQ A,MTIME 1%
ENTER 710;A%

AS
FREQ 006.000006E3
OUTPUT 710:0UTM 4
ENTER 710;AS

AS
C098555R000257

Reg.2 107
Formula'C’ is: Reg. 1

985558 is the hex-contents of register 1, and 000257 is
the hex-contents of register 2, Both register contents
must be converted to decimal numbers and put into the
formulg;

2162 +5+16+7) * 107

916°+8+ 16%+5° 16545+ 16245+ 16+ 11

This number is multiplied by multiplier "0’ to get the
measuring result:

600.0006208 = 10 = 6000.006209 =6.000006209 - 103 Hz.
How many digits are significant?

Select the formula for 'LSD displayed’ in the 'Speci-

fications’. There are different formulas for different
rmeasurements.

Frequency:
-7
2510 <FREQ
LSD displayed:
Measuring-time
-7
2510 =6000
= 0.0015
1
LSD = 0.001 Hz

The result is 68.000006 - 103 Mz

=600.0006208..

Bus Learn

1)  Setthe counter to LOCAL and sefect the func-
tions you want from the front panel.

2)  If required, set the counter to Remote and
program special bus-functions from the controller.

3)  Check that the counter/controller performs the
intended functions.

4)  If it does, send the five queries from the con-
troller to the counter and store the responses in
the controller for later use.

These are the five queries:

CQuery Response #ax No. of
FNC? Functions setting; characters

e.g. FREQ A 9
MEAC? Measurement control;

MTIME <number> ,FRUN ON ) 20

TOUT <number> g
INPA? Input A settings;

TRGSLP POSATT OFF 18

COUPL AC,AUTO OFF#* 17

TRGLVL * <number> SENS 1 15
INPB? Input B settings;

TRGSLP POS,ATT OFF 18

COUPL DC,COM OFF#* 16

TRGLVL % <number> , SENS 1 19
BUS? Bus interface commands;

MSR <number>, 0UTM <number:> 16

EQOI OFF,5PR <number> 15

As you can see, the responses are the same commands
as you use for normal programming. So if you have to
change anything in a pregram made using bus learn, or
add functions which are not selectable from the front
panel, these program messages can easily be edited in
the controller,

NOTE: MEAC? and BUS? result in a response sent
as two lines, each terminated by the selected
separator, INPA? and INPB? result in a
response sent as a three line messages.
NOTE:  The counter will stop measuring until ail
fines of the response have been read or the
response has been terminated.

NOTE: The query command must always be the Jast
command in a program message.

* [ AUTO or COM is switched ON, the responses
to INPA? and INPB? must be interpreted in a
different way, see "Selecting Input settings’.
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Terminating a response

It is not necessary to read all output lines. Any
program message will terminate the response. :

Programming data out

Any one of the queries used for Bus Learn can be used
1o ask the counter about its current setting, see 'Bus
Learn’ above.

What happens when I switch
tolocal?

Switching to LOCAL causes the counter to adapt the
settings indicated on the display, see 'How to select
functior’. This means that the counter will never have
settings in LOCAL which are not possible to set via
the front panel.

When switching to remote again, the LOCAL-setting
will remain. Bus-functions like SRQ mask, output
separator, EQI, etc, will not be altered by switching to
LOCAL and back again.
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Summary of bus commands
Function selecting commands

FREQ A Frequency measurement on Input-A.

FREQ B Frequency measurement on Input-B. %

FREQ C  Fregquency measurement on Input-C.

PER A Period on Input-A.

TIME AB Time interval A to B.

TIME B,A  Timeinterval Bto A%

TOTG AB Totalize A, gated by Input-B.

TOTG B,A Totalize B, gated by Input-A.%

TOTS AB Totalize A, started and stopped by B.

TOTS B,A Totalize B, started and stopped by A%

TOTM A Totalize A, start/stop by GATE OPEN/-
CLOSED onthe bus.

TOTM B Totalize B, start/stop by GATE OPEN/-
CLOSED on the bus.*

BATIO A,B No. of pulses on A + No. of pulses on B.

RATIC B,A No. of pulses on B + No. of pulses on A #

RATIO C,A No. of pulses on C + No. of pulses on A%

RATIO C,B No. of pulses on C + No. of pulses on B.#*

VMAX A Positive peak voftage on Input-A.

VMIN A Negative peak voltage on Input-A.

VMAX B Positive peak voltage on Input-B.%

VMIN B Negative peak voltage on Input-B.#

FNC? Output the current function setting. % %%

Input setting commands

INPA Selects Input-A.

INPB Selects input-B.

TRGSLP POS Triggering on positive slope.
TRGSLP NEG Triggering on negative siope.
COUPL AC AC coupling.

COUPL DC DC coupling.

COM ON A and B common via Input-A.

COM OFF A and B separated.

SENS <num> <num> = 1 gives 20 mV sensitivity

<num> = 2 gives 50 mV sensitivity

<num> = 3 gives 100mV sensitivity.
TRGLVL x<num> Triggerlevel, +5.10Vio 510V,

= = polarity sign. <num> = level in

Volt.

AUTO ON Automatic trigger level selec-
tion, %%

AUTO OFF Trigger level selection via bus. ®%

ATT OFF Attenuation « 1.

ATT ON Attenuation * 10.

INPA? Output the current Input-A
setfings. #¥ %

INPB? Qutput the current input-B
settings. # %%

Measurement control commands

. GATE OPEN Starts the totalizing in TOTM A
and TOTM B
GATE CLOSE Stops totalizing.
MTIME <num> Set Measuring-time. <num> = 0.01-

10 s. 0 = SINGLE

FRUN ON Selects Free-Run.

FRUN OFF Selects Triggered mode.

TRIG OFF Selects Free-Run.

TRIG ON Selects Triggered mode.

TOUT <num:> Sets Time-Out, <num> = 0.1 -
255 5.0 = Time-Out OFF.

MEAC? Qutput the current Measurement

control settings. ¥ %

Bus related commands

OUTM <number>

<number> High-speed Output MTCXO com-
dump format pensation
0 OFF NORMAL ON
1 OFF SHORT ON
2 OFF NORMAL OFF
3 OFF SHORT OFF
4 ON FOR HIGH OFp ¥ %

SPEED DUMP

MSR <num> Sets SRQ-mask, see 'Service request’.

ECI ON
EOlI OFF

Selects EQl-mode ON.
Selects EQl-mode OFF.

SPR <num> Select output separator, see "Cutput

X

D

BUS?

iD?

separators’.

Device trigger, starts a new measure-
ment. k& ¥

Device clear, returns to default set-
tings.

Output the current bus related
settings. # ¥ %

Output identity and which options are
installed. %% %

%  Notavailable in LOCAL mode.

*#%  Affect both inputs independent of INPA/INPB.

#% % This command must be placed at the end of a
program message.

www.valtietfonics.com
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Page: 4% GFIB-bus operation
Programming examples
For HP-85 controller 408 R2=6
418 FOR I=2 7O 14
This program illustrate high measuring rate obtsined 426 5$NU”£B$EI’13\_4§_;
e 428 IF S»=18 THEHN %=
with High-speed dump. 440 RP=R2Z¥X16+5
456 HERT I
The actual measuring function is selected by the user 464 ! EVALUATE RESILT
in Local-mode. When the program runs, two beep's can 478 1F F$="C" THEN R=18000008%R2
be heard frorn the HP-85, Between these beep’s, the 156G }’E 1 Fg="F* THEM R=Rl¥16~6+RE
counter performs 500 measurements and the result of 45@ IF Fe="0" THEN R=RZ-R1
each measurement is transferred from the counter to SaE IF F4="1% THEMN E=. 00R00661%R1
the HP-85, “RZ
The output rate is approximately 125 readings/second
in this example. Si¢ IF F$="J" THEH R= 0080GOR1%(R
1RIE~E+RED
ig + DEMD PROGRAM DUNP MODE S2B IF Fg="K" THEHN k= gB0GE61%XRZ
28 !} PMEsss WITH HPSS A3 “R1
28t CONTROLLER 5268 IF M#="H" THEH R=R#%:58
46 F [DUMP MODRDE WITH FREE RUM OH 548 IF M$="L" THEH R=Rk2354
5@ CLEAR 55@ IF ME="N" THEM R=R-18
@ OIM ZHL75883 | BUFFER FOR 58 B68 IF ME="0" THEH R=R%18
@ MEASUREMEMTE WITH 15 BYTEZ =7A IF ME==P" THEH R=Ri¥1
7O DIM BSL143 580 DISP B$.R
o6 TOBUFFER 2% 3hG HEXT K
ga LOCRAL 7ie £Qa LOCAL 718
188 DISP “"SELECT FUHCTION IW LOC &18 EHD
fAl. MOnE™
11 DISP "MEASURING TIME HWILL BE
128 ODISP “SELECTEDR BY HP25S (ZIHG
LE» ¢
1368 DISP "AHSWER Y WHEH READY TO
START!Y .
148 INPUT A% Example of a result:
198 IF A$dyY" THEHW 13Za a1
168 DISP "MAKE 568 MERSUREMENTS» | HEDSURINE LINE Mlb. ReLEs
178 QUTPUT 718 ;"TRIG OFF.MTINME AHMSHER Y WHEHW READY TO START!
0, 0UTH 4" PN ; ’
18a BEEP ¢
188 E=TINE
266 TRANSFER 718 TO 2% FHS 5 COU | HONEGT BLABOED Sike "2 627 «
st Parinl® FIRST 5 RESULTS:
E?B BEEP JPREORGRGE0GH3] . 80888049
228 DISP “READY! ELAPSED TIME:® jggggggggggggé 'gggggﬁg
F-E;—s" IPEEAAEADAGO3TL . aREER4T
=248 | ZHOW 5 RESULTSH ¥ )
S5eq QISP “FIRST 5 RESLLTS:® JPBGO8RREAGBGI] .380868849
268 FOR K=1 TO 5
278 ENTER Z$% ; B$ EEEE
288 | GET FORMULA CHARACTER
298 F4$=B$L1.11
Za8 ! GET MULTIPLYER CHARACTER
310 M&E=B$LZ2.Z2
326 ' EVYARLUARTE REGISTER 1
238 REi=g
246 FOR I=3 TO B
358 S= HUM*‘B:H:I IT33-43
ZeR IF Sr=18 THEH S5=8-7
3ITE RI=RIXIG+S
:Sﬂ MERT 1
26 ! EVALURATE REGISTER 2
PHILIPS P .OPEQATORS MANUAL 1988-04-15
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For IBM PC with PM 2201 Example 2

Example 1 This program demonstrates how the PM 6668 performs
the complete characterization of a pulse train, All

The following exampie runs on an IBM compatible PC important pulse parameters are automatically measured
equipped with Philips PM 2201 GPIB interface, The including pulse period, duration, rise and fall time,
installation and starting up of the PC program is not amplitude and DC-offset.
described, _only the applaa?atuon prograrq. Line 1to 100 100 *DEMOFROGRAM (NG 2)
must contain the declaration described in the PM 2201 110 'PM&s&L AND IBM PC WITH PHEEOL

120 *GPRIB INTERFACE AS CONTROLLER
manual. 130 CLS 'CLEAR SCREEN

* 140 AD=7 'ADAPTOR NUMBER
R 150 ADDR=71C *COUNTER ADDRESE

The program sets up the counter for 10 Period A 160 EC»1 'SYSTEM CONTROLLER

170 CaAti IOINIT(AD,BC} ’INIT INTERFACE
measurements and presents the average result on the 18O TIME=16 *TIMEOUT BFTER 10 SECONDS
sCreen. 170 CALL IOQTIMEQUT (AD, TIME}

200 PRINT "PULSE CHARACTERIZATION"
B10 PRINT "HERE®REXENRRRRAN XL A REH"

100 'DEMO PROGRAM (NO 1) oo RANEE: 100 HZ -2 MHZ, ~5Y ... +5V
10 "PMB656 AND IBM PC 250 Ge="umIN A~ HEAGURE MIN VOLTAGE LEVEL (AC)
120 "WITH PM2201 GPIB INTERFAGE : 260 GOSUB 1000
. B70 VMINA=O
130 AS CONTROLLER BBO CALL IOENTER(ADDR,VMINA) *INPUT RESULT
140 CLS ,CLEAR SCREEN gzg ggg;gn?;og,C&%}PL DCY "MEASURE MAX VOLTABE LEVEL (DD
180 AD=7"ADAPTOR NUMBER 220 BALL. IOENTER(ADDR , UMAXD)
s LL '
180 ADDR~710 'COUNTER ADDRESS 330 S$="COUPL AC" 'MEASURE MAX VOLTAGE LEVEL (AL
170 SC=1"SYSTEM CONTROLLER g;g 832‘;2=é°°°
180 RES$ = SPACES$(25) 'RESULT 380 CALL IDENTER(ADDR,VMAXA)
190 ACT = 0'# READ CHARACTERS IN RES$ 380 DFFESVMAXD-(UPP/Z) CALOULATE DC OFFSET
200 MAX = 24 'MAX CHARACTERS TO READ IN 370 S3=YRER A" ‘HEASURE PERIOD TINME
RESS 410 PER=Q
210 CALL IOINIT(AD,SC} “INIT INTERFACE 450 “MEASURE POSITIOE PULSE WIDTH
220 TIME =10 TIMEOUT AFTER 10 SECONDS e g on TIME A28, INPE, TROSLE NEST
230 CALL IOTHMEQUT (AD,TIME) 'SET TIME- 4560 PU=0 .
470 CALL IOENTER(ADDR,PW)
out 480 'MEASURE RISE TIME 10% — 90%
! 490 ULS=STR®{-. L ¥VPPLUMAXD) *90% LEVEL
240 ,CAH' IOCLEAR(ADDR) 'SEND SDC 500 LLE=GSTRE (-, G4VPP+UMAXD) *10% LEVEL
250 SELECT PERIOD A, TRIGGERED MODE 510 SE="AUTO DEF, INBA,COUPL DC,TRBLVL “+LL$
, 520 GOSUE 1000
260 AND 1 5 MEASURING-TIME §30 S$=" INPB,TREELF FOS,TAGLVL "+uL$
270 SEND$ = "PER A, TRIG ON,MTIME 1" g;g g?igB 1000 :
280 LENGTH =LEN(SENDS$) 560 CALL IOENTER(ADDR,RT)
290 CALL IDOUTPUTS(ADDR,SENDS,LENGTH) 280 SUonTINE Ay TREELR NEG, NG, TRGSLP NEG"
300 Z2=0 590 GOSUR 1000
500 FT=0
310 'INPUT 10 SAMPLES 510 CALL IDENTER{ADDR,FT)
320 FORi=1TO10 530 PAINT USTNG. ~Hi.Wh#~~mnr | PER
330 CALL IOTRIGGER{ADDR) "'TRIGGER COUN- &40 PRINT UPULSE WIDTH (8373
TER 550 PRINT "RISE TINE [81 14)
340 CALL IDENTERS(ADDR,RES$,MAX,ACT) 50 PRINT EALy Tive tay aeiFT
*READ RESULT 690 PRINT USING "## #8#5~ "~ FT
700 PRINT "Vpp V] "
350 Z = Z + VAL{MID$(RES$,8,13}) 710 PRINT USTNG "B#.## VPP |
720 PRINT "DC OFFSET [Vl  :%;
360 NEXT I 730 PRINT USING “ 487 OFFS
370 PRINT "AVERAGE: ;Z/{O, S 000 Loventss "LENGTH OF STRING TO SEND
380 CALL 10LOCAL(ADDR) "GO TO LOCAL 1010 CALL 10DUTPUTS(ADDR,S%,L) ’'OUTPUT STRING
290 END 1020 RETURN

Example of the results;
PULSE CHARACTERIZATION

N B 2636 36 98 30 B O B H A8 X

PERIOD TIME [S51: 9.979E-06

Example of a result: PULBE WIDTH £S1: 4.981E-0&
RISE TIME [S1 : 7.089E-08

FALL TIME £81 : 7.083E-08

AVERAGE:9.88004E-06 S Vpp V1 : 314

OK BC COFFSET EV] :-i.16

ok

1988-04-15 - PHILIPS PM 8666 - QPERATORS MANUAL
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Page: 50 GPIB-bus operation
Example 3

K This program exampte Hlustrates the 'program data Example of a resutt:
cut’ feature of PM 6666. By asking a set of queries,
the counter responds with its current sstup. The output COUNTER SETTING:
format of these answers to the queries is identical to TIME  A,B
the programming command format. The answers can be ?;;25 Oéo (‘)OO PFRUN - ON
stored and used later for reprogramming (bus learn). MSR 000, UUTM 000

EOI OFF,5PR 010

100 *REMOPROGRAM (NO 3) ) INPA:
110 *PMéb&E AND IBM PC WITH PM2201 TRBSLP NEG,ATT ON
120 *GPIB INTERFACE AS CONTROLLER COUPL. AC,AUTOD GFF
130 AD=7 ’ADAPTOR NUMBER TRGLVL +0,G0,8ENS 1
140 ADDR=710 ’'COUNTER ADDRESS INPB3
180 8Cw1 *OSYSTEM CONTROLLER TRGSLP POS,ATT OFF
160 CALL IQINIT(AD,SC) ’INIT INTERFACE COUPL DC,COM  ON
170 TIME=:10 *TIMEQUT AFTER 10 SECONDS TRGLVL +0.00,5ENS 1
180 CALL. IOTIMECUT(AD,TIME)
190 CLE *CLEAR BCREEN COUNTER TYPE:
200 *ASK FOR AND PRINT PROGRAM DATA PM&&LGL/ HTE/LE
210 PRINT "COUNTER SETTING:" Dk
220 S8 = "FNO?"
230 GOSUB S20
240 A=1
250 GOSUB 550
260 8% = "MEACT"
270 GUsUB B2
280 A=R
290 GOBUB B%0
300 S¢ = "BUS?"
310 GOSUB 520
3a0 A=g
330 GOSUB 550
340 S$ = "INPA?TY
350 PRINT =~ INPA:"

340 GOSUB 520

370 A=3
380 G08UB 530
390 G% = "INPB7?®

400 PRINT "INPH:"

410 BOSUB 520

420 A=3

430 BOSUB 550

440 8% = "ID7"

450 PRINT

460 PRINT "COUNTER TYPE:"

470 GOSUB 520

480 A=1

420 GOSUB 550

500 CALL TOLOCAL (ADDR) *GO TG LOCAL
510 END

520 L=LEN(S$) ’LENGTH OF STRING TO SEND
530 CALL 100UTPUTS(ADDR,S$,L) *0UTPUT STRING
540 RETURN

850 FOR 1 = t TO A

560 MAX=ES

570 ACT=0

530 RES$=SPACES(25)

370 {ALL IOENTERS(ADDR,RES$,MAX,ACT)
&00 B$ = LEFT$(RESS$,ACT)

&£10 PRINT B$;

620 NEXT 1

630 RETURN

www. VA TS RIS EgThMA A 19850015



WA BRI AL RRLENT rowmpges weom

Example 4

100 'DEMOPROGRAM {NO 43

130 CLs ’"CLEAR THE SCREEN

14C AD=7 ’*ADAPTCR NUMBER

150 ADDR=710 ’COBUNYER ADDRESSE
1460 SC=1 "SYSTEM CONTROLLER

190 CALL IOTIMEOUT (AL, TIME)

230 LINE INPUT S%
250 IF L<>1 GOTO 280

260 IF Ss{>"«" GOTO 280
270 END

300 CALL IOTRIGGBER(ADDR)

31C "GET THE MEASURING RESULT
32C MAX=25

33C ACT=0

34C RES$=SFACES{(25)

360 PRINT

380 PRINT
39¢ GOTO 21¢

tion),
INPUT YOUR PROGRAMMING MESSAGE?

RPER A,MTIME O,AUTD OFF

INFUT YGUR PROGRAMMING MESSAGE?

This program prompts the user to input a programming
sequence. The sequence is then sent to the PM 6666
and the corresponding measuring result s read.

110 ’PM&&66S AND IBM PC WITH PMEZ01
12C 'GPIB INTERFACE AS CONTROLLER

170 CaALlL TOINIT(AD,SC) *INIT INTERFACE
180 TIME=10 "TIMEOUT AFTER 10 SECONDS

200 CAlLL I0OCLEAR(ADDR) ’EBEND SDC
210 PRINT "INPUT YOUR PROGRAMMING MESSAGET®
2280 PRINT "{TCQ QUIT THE PROGRAM,

240 L=LEN(S%) *LENGTH OF STRING TO SEND

280 CALL ICOUTPUTS{(ADDR,S5$,L) 'CUTPUT STRING
a9¢ 70 BE SURE, TRIGGER CCUNTER!

B5C CALL IGENTERS (ADDR,RESS,MAX,ACT?

370 PRINT "RESULT READ AS: ";RES

Let us as an example select Single Period measure-
ments, without AUTO-triggering (gives faster opera-

CTO QUIT THE PROGRAM, ANSWER %)

RESULT READ AS: PER COQ00007.9E-6

(TD QUIT THE PROGRAM, ANSWER )

1588-04-15
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For IBM PC with IBM GPIB

This example rung on an IBM PC with an "IBM General .Example of a result:
Purpose Interface Bus Adapter’ instead of the Philips
PM 2201 interface,

AVERAGE: 9.9BO418E-0& S
Ok -

The following set of device parameters is suitable for

a PM 8666 with address 10. The device parameters are
set with the configuration program "IBCONF’, see the
IBM adapter manual.

Device Name: COUNTER DEVICE PARAMETERS Number: D ©

DESCRIPTION NEW VALUE val fiF RANBE

Access Adaptor Name? GRI80 + (GPIBx])
Primary GPIN Address? A {0M to 1EHZ
Secondary GPID Address? el {601 to 7EHM; OH digablanl
Timaout agtting? T10% + [Ti0us %o TICOOS]TNONE dissbles]

£DS Byte? OAH ToH Lo FFH or “<eharacter>d
Terminate Read on EDS7Y Yes {¥as or Noj
Send E01 with EDS byte? Na L¥es or Naoj
Us# 8-bit Compare on EOST Mo L¥us or Kol

"

Bend £01 w/last Byte af wrijte? Yes

i

Lyas or Nol

Example 1

The following program sets up the counter for 10
Period A measuremaents and presents the average result
on the screen,

100 *BEMD PROGRAM

110 PMbéb&Ss AND IBM PL WITH IBM
120 *GPIB ADAPTOR AS (CONTROLLER
130 CLS °*CLEAR SCREEN

140 TINIT

150 ADNAMES = “COUNTER"

160 CALL IBFIND(ADNAMES,(CNTY)

170 *SEND 8DC

180 CALL IBCLR(LNT®)

190 *SELECT PERIOD A, TRIGGED MODE
200 *AND MEASURING TIME I S

210 WRTs = "PER A,TRIG CON,MTIME t*
220 CALL IBWRT(CNTY%,WRT$)

230 *INPUT 10 SAMLES

240 2=0

230 FOR I= 1 71O 10

260 CALL IBTRG(ONT%) *TRIGGER CCOUNTER
270 CALL IBRDI(CNTY%,RD%) *READ RESULT STRING
280 2 = 2 + VAL(MIDS(RDS,8,13)}
290 NEXT I

300 PRINT "AVERABGE:“3;£/103"8"

310 CALL IBLOC(CNT%) "GO TO L.OCAL
320 END

PHILIPS PM 6666 - OPERATORS' MANUAL 1988-04-15
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" sages arw A et RS R BE

Measuring functions

Frequency A or C
(Frequency B via GPIB only)

Range,
FreqA: 0.1 Hz..120 MHz
FregB: 0.1 Hz...12 MHz {only via GPiB)
FreqC: 70 MHz...1.3 GHz (option PM 9608E)

Mode: Reciprocal frequency counting.

_ 25+1077 < FREQ
LSD displayed: pjeasuring-time

Period A

Range: 8ns.2° 108

Mode:  Single period measurement (SINGLE} or
period average measurement (at 0.2, 1 or
10 s Measuring-times).

.50 displayed:

SINGLE period measurement:
100 ns (TIME < 100 8}

5« PERIOD
109 (TIME > 100s)

Period average measurement:
2.5-1077 « PERIOD
Measuring-time

Ratio A/B
(Ratio B/A, C/A er C/B only via GPIB)

Range: Oand1°107..2¢ 109 (A/B)
0and 11082108 (B/A)
0.1 to’s (A/B SINGLE and B/A SINGLE)
8.6+ 1010(C/B) (C/A)

Frequency range:
input A: 0.1 Hz..120 MHz (A/B)
0 Hz...12 MHz (B/A ,C/A, A/B SINGLE)
fnputB:  QHz..12 MHz
fnput C: 70 MHz...1.3 GHz (option PM 26088)

L.SD dispiayed (Ratio A/B):

25 ©02,1ort0 s

meas time * FREQ B fMeasuring-times)

LSD displayed (Ratio B/A):

2.5 02,10r10 s

meas time * FREQ A Measuring-times)

LSD displayed (A/B SINGLE, B/A SINGLE):

1 RATIO < 109

5°RATIO RATIO = 10°

109

LSD dispiayed (Ratio C/A or C/B):

640

meas time*FREQ AorB

Time interval A-B
(Time interval B-A via GPIB only)

Range:
100 ns..2°108s  (SINGLE)
Ons..20s (average}
fMode:  Single time interval (SINGLE) or time

interval average measurements (at 0.2, 1 or
10 s Measuring-times)

LSD displayed:
SINGLE Time-interval measurement;

100 ns (TIME < 100 s)

5 « TIME
———— (TIME > 100 s}
109

Time-interval average measurement:

25107 s
N

Number of intervals averaged N:
Measuring-time

pulse repetition rate

Min dead time from stop to start:
250 ns

Timing difference A-B channels:
4 ns max

NOTE:

Input signals must be repstitive and asyn-
chronous with respect to the time base.

PHILIPS PM 6665 - OPERATORS’ MANUAL
www valuetronics.com
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Totalize A
{Totalize B via GPIB only)

Range:
0...1 * 10" with indication of K or M (Kilo-pulses
or Megapuises). The result is truncated if out of

disptay range.
Frequency range: 0 Hz...12 MHz
Pulse pair reschution: 8ns

LSD displayed:
1 unit count (counts < 1{}9}
Ge counts/ﬂ}g {counts 2 109)

Gated by B {A) mode:
Event counting on input A {B) during the duration
of a pulse on input B (A).

Start/stop by B (A) mode:
Event counting on input A {B) between two
consecutive pulses on input B (A).

Manual mode:
Event counting is controlled by the START/STOP
button. Sequential start-stop counts are accumu-
lated. RESET closes the gate and resets the
Timer/Counter to zero.

Volt max/min A
(Volt max/min B via GPIB only)
Range: -51V..+51V

Frequency range:
DC and 100 Hz..50 MHz (input A)
DC and 100 Hz...5 MHz (input B}

Resolution:
tnput signals within =8 V: 20 mv
Input signals outside =5 V; 200 mv

fnaccuracy DC and 100 Hz...12 MHz(A) or ...1 MHz{B):
Input signals within 5 V:
30mV & 1% of reading = 3% of Vpp
Input signals outside *5 V:
300 mV = 3% of reading + 3% of Vpp

Inaccuracy 12 MHz...50 MHz{A) or 1 MHz...5 MHz(B):
Input signals within £8V:
30 mV x 10% of reading = 10% of Vpp
Input signals outside x5 V:
300 mV £ 10% of reading + 10% of Vpp

Definitions

LSD displayed

LSD = Unit value of the least significant digit dis-
played. All calculated LSD:s {see section Measuring
functions) should be rounded to the nearest decade {e.g

0.3 Hz is rounded t0 0.1 Hz and 5 Hz to 10 Hz) and
cannot exceed the Sth digit.

Resolution

Resolution = smailest increment between two measuring
resuits on the display, due to the 1 count error.

Freq A, C, Period A and Ratio A/B:
Resolution can be 1 LSD unit or 2 L.SD units.

i, LSD - Measuring-time . 4g-7
FREQ or PERIOD

the resolution is 2 LSD units {30% probability).
Otherwise resoiution is 1 LSD unit (70% proba-

bility).

Ratio A/B:

Resolution can be 1 LSD unit or 2 LSD units.,

it LSD-Measuring-ime . _ 10
RATIO FREGQ A

the resolution is 2 LSD units (30% probability}.
Otherwise resolution is 1 LSD unit (70% proba-

bility).

SINGLE Period A and SINGLE Ratio A/B:

Resolution eguals 1 LSD unit,

Time A-B:

Resoiution {95% confidence ievel} equals 1 LSD
unit or 100 ns/./N, whichever is greatest,

: 1988-04-15 -
www.valtuetronics.com
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dpecifications

Inaccuracy

Inaccuracy, i.e the relative error, depends on the
following factors:

+ ...0esolution
FREQ, PERIOD, RATIO or TIME

= relative trigger error
+ relative time base error
* relative systematic error

Relative trigger error:

Freq A, Period A;
+  hoise voltage A (Vi)
signal slope A (V/s) ° meas time

Ratio A/B:
+  hoise voltage B (Vi)
signal slope B (V/s) * meas time

Totalize A, gated or start stop by B:

+  Roise voltage B §!p
signal slope B (V/s}* gatetime B

Time A-B:
+  noise voltage A Mp
signal slope A (V/s) * TIME * /N

+ hoisevoltage B (V
signal slope B (V/s) * TIME « /N

Relative time base error:

+  deviation from 10 MHz
10 MHz

Relative Time A-B systematic error:

Inaccuracy caused by timing difference between A and
B channels < x4 ns/TIME.

Input specifications
Input-A and Input-B

Frequency range: .
0 Hz...120 MHz (Typically up to 160 MHz with
60 mVpgg input signal.)

Sensitivity,
DC coupled;
Sine: 20 mVppag, O Hz..30 MHz

40 mVppms, 30 MHz...120 MHz

Pulse: 60 mVpp, 0 Hz...30 MHz
110 mVpp, 30 MHz...120 MHz
AC coupled;
Sine: 20 mVppsg; 20 Hz...30 MHz

40 m:VRMs; 30 MHz...120 MHz

Sensttivity is selectable in 8 steps; 20 mV,
50 mV, 100 mV, 200 mV, 500 mV and
1 Vams (sine}; nominal,

The sensitivity is decreasing to 80 mVps
at 160 MHz typically.

Coupling: AC- or DC- coupled, switch selectable.

Impedance: 1Ml // 35 pF, independent of "COM B
via A* switch setting.

Attenuation:  x1 or x10, switch selectable or AUTO.

Trigger leveals:
DC coupled:
+51 V...-51 V, adjustable via up/down
control.
AC coupled:
0V fixed or auto level.

Trigger level resolution:
20 mV; signals within +5V
200 mV, signals outside *5V
Trigger level seiting accuracy: =10 mV 1% of setting
AUTO trigger level:
Trigger level on input A {and B when required} is
automatically set 1o 50% of input signal amplitude.

Frequency range: 100 Hz...120 MHz

Trigger indicators: Tri-state LED-indicators;

On: Signal above set trigger level.
Off: Signal below set trigger fevel.
Blinking: Triggering occurs.

Trigger slopes: Positive or negative.

Channel input: Separate Aand B, orAand B

common via input-A.

Maximum voliage:
350V {pg + ACpeak) between 0 and 440 Hz,
falling to 8 Vg at 1 MHz.

W
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Input-C
(option PM 9608,-08B or PM 9615)

Frequency range:
PM 9608B: 70MHz ... 1.3GHz

PM 9808: 100 MHz ... 1.1 GHz
PM 2615: 70 MMz ... 1.0 GHz
Coupling: AC

Operating input voltage range:

PM 9608B:
10 mVppmg.. 12 Vs, 70 MHz..200 MHz
15 mVppig--12 VRS, 900 MHz...1.1 GHz
40 mVppms--12Vpme 1.1 ... 1.3 MHz

PM 9608:
10 mVpps--12 VRs, 100 MHz...900 MHz
15 mMVRps--12 VRg, 900 MHz...1.1 GHz
PM 9615:
15 mVpms.-- 12 VRug, 70 MHz..100 MHz
10 mVpms--12 VRys, 100 MHz..1.0 GHz

AM toferance:
88%, minimum signal must exceed minimum opera-
ting input voitage requirement

impedance: 50 {1 nominal, VSWR <2

Maximum voltage without damage:

12 Vs, overload protection with PIN diodes.
Ext reference input
The input automatically detects when a suitable
external reference signal is connected. The use of an
external reference signal is indicated on the display.
input frequency: 10 MHz 0.1 MHz

Coupling: AC

Senskhtivity:
500 mVpms

Input impedance:
approx. 300} at 10 MHz

Max input voltage:
15 VRMS

General information
Power requirements
Line voltage:
115 or 230 Vg +15%;
46...440 Hz, {<24 VA incl. all options).
Safety:
in accordance with 1EC 348 CLASS | and CSA
556B.

Line interference:
beiow VDE 0871 B and MIL STD 461.

Battery unit:  See PM 8605 option,

Dimensions and weight

Width: 1868 mm
Height: 88 mm
Depth: 270 mm
Weight,

net: 2.4 kg

shipping: 3.2 kg

Cabinet:

The counter is housed in a metal cabinet, to minimize
electro-magnetic interference and achieve good
mechanical stability.

Environmenta! conditions

Temperature,
Operating: 0°C... +80°C
Storing:  -40°C...+70°C

ARtitude,
Operating: 5000 m (53.3 kN /ng
Storing: 15000 m {15.2 kN/m*=)

Humidity,
Operating: 10%...90% RH, no condensation
Storing:  5%...95% RH

Vibration test: According to IEC 68F¢
Bump test: According to IEC 68Eb
Handling test: According to IEC 68Ec

W
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Specifications

Display

Read out:
9 digit LCD display with unit indication.

Unit indication:
MHz, kHz, Hz, mHz, ks, s, ms, s, ns, M, k, m, 14
and n.

GATE indicator;
Indicates that the counter is busy measuring.

REMOTE indicator:
Indicates when control over the counter is taken
over by an installed GPIB interface PiM 9604,

Cursor:
indicates selected measuring function, selected
Measuring-time, input triggering, display hold and
whether an external reference frequency is in use.

Time base (Crystal oscillator)

Choice of:
* Uncompensated crystal oscillator {order no
PM 6666/.1.)

* MTCXO, i.e. Mathematically Temperature Compen-
sated Crystal Oscillator (order no PM 6666/.3.). The
MTCXO can be ordered separately for later
upgrading of the counter {option PM 9607).

MTCXC working principle:
The temperature of the crystal is measured. The
buitt-in microprocessor calculates the frequency
deviation for that particular temperature from a
stored table, The measuring result is mathematically
corrected for the time-base frequency temperature
error, before being displayed. The correction is
switched off when SINGLE is selected to increase
the number of measurements/second. This may
introduce an additional time base eror of < 14 105,

QOscillator version:

Uncompen-

sated MICXO
Stability against:
Ageing per month <5107 <1107

per year <5010© <50 107
Temperature changes <1+ 10 <2107
0..50°C

Line voltage <1+10® <t+10®

changes 10%

Auxiliary functions
Power on/off

Switches counter power on/off. At power up a self-test
is made and the counter is set to default settings.

Default seftings,

Function: FREQ A
Measuring-Time: 02s
Coupling: AC on Input-A

DC on Input-B
Trigger fevel: Auto
Trigger slope: Positive on A and B.
Reset

The RESET-button has three functions:

1. RESET  Starts a new measurement. The

settings are not changed.

Makes the counter go to LOCAL

operation, when in remote operation

{unless Local Lock-Out is program-

med).

3. START/ Opens/closes the gate in TOTALIZE
STOP A or B manual mode.

2. LOCAL

Measuring-time

A Measuring-time of 0.2 5, 1 5, 10 5 or SINGLE can be
selected,

NQTE: Whern SINGLE is selected together with
PERIOD, RATIO or TIME, the resultis a
single cycle measurement, but SINGLE together
with FREQUENCY resuits in a fixed 3 ms
Measuring-time.

Measuring rate:
Approx. 5 measurements/s. Approx. 2 measure-
ments/s when AUTO trigger level is switched
on.

Display time:
Normally the display time equals the set
Measuring-time. When SINGLE is selected, a
display time of 0.1 seconds is used.

Displ hold

The result of the current measuremer will be frozen
on the display. A new measurement staris when RESET
button is pressed.
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Optional accessories
GPIB-interface, PM 9604

Mounting:
Inside counter cabinet.

interface functions:
SH1, AH1, T5, L4, SR1, RL1, DC1, DT, E2

Address setting:
Switch selectable at rear panel between & and 30,
Factory preset at 10.

Programmable device functions:
Measuring functions
Measuring-time
Trig tevel offset selection
Trigger slope
Manual Totalize gate control
Qutput separator selection
Device clear
Device trigger
High-speed dump
MTCXG on/off
Short ouiput format
free run/Triggered measurements
Set SRQ-mask
Program data out queries
Device identity query

Programming code format:
7-bit ISO code {ASCH) characters. Both upper and
lower case characters are accepted.

Input separator:
The counter accepts the following characters as
separators.
ETX, ETB, CR, LF, ' "(space) ', (comma},
{colon) ' (semicolon).

Cutput data separator: :
Default separator at power-on is LF. The separator
can be programmed to be any non printable ASCII-
-code with decimal equivalent 0-31, except 27 (ESC).

in addition the combination 13410 (CR+LF) can be pro-
grammed. The EOH-ine can be programmed to be active
together with the last output byte sent,

Gutput format:
Measuring result is sent as:

FEFFFFOX000000KXE £ XS(S) 21(22) characters.

FFFFFF= Function code 3...6 characters

O = Normally space. O on overfiow
X..X = Measuring result

E = Exponent pointer

* = Exponent sign {+ or -)

X = Exponent value 0...9

S = Selected separator

S) = Second separator LF only if output

separator CR +LF has been selacted.

When you select 'Short output format' FFFFFF and
leading zeroes are omitted.

High-speed dump

The contents of the counting registers are transferred
1o the controller, without being processed by the
counter. The processing must be done in the controlier
instead. Max output rate is approximately 100 read-
ings/s.

The output format is FMXOCOOOCOOOKKS(S) where F
is caloulation formula, M is multiplier, X..X = 12 hex-
digits representing the register contents, and S{S} is
the set output separator.

Ranges:

Same as for normal operation, with the following
exceptions:

Frequency; Max measwring time: 1 s

Period, average; Max measuring time: 1.4 s

Time interval,

average; Ons...1.6s
Max measuring time: 4 s
Ratio A/B: 0and6+107 .. 1.6+ 108
Ratio B/A: Oand 6108 .. 16107

Ratio C/A, C/B:  8..4°10°
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Max data output rate:

Normal mode gives > 5 readings/s. High-speed dump

gives > 100 readings/second,. The highest output
rate is obtained at SINGLE Measuring-time.

Qutput time for measuring data;
Normal operation:  Approx. 10 ms (21 bytes)
High-speed dump:  Approx. 4 ms (15 bytes)

Response time for addressing:
Approx. 5 lis

Response time for trigger command (GET):
Normal operation:  Approx. 10 ms
High-speed dump: Approx. 2 ms

Response time for serial poll:
Approx. 1.5 ms

Input buffer size: 28 bytes

Typical read time for programming data:
Approx. 1 ms/byte (unless input buffer is fulf)

Battery unit PM 9605

The PM 9605 is a rechargeable battery unit for mount-
ing inside the counter. The unit containg a standard

8 V sealed lead-acid battery and an automatic battery
charger,

Battery capacity (20°C);
Approx 15 Wh

Operating time when battery powered:
2 hours of continuous operation.

Recharging time:
7 hours to approx 75% of full capacity.

Battery protection:
Cvercharge protection and auto-shut-off total dis-
charge protection.

Temperature,
QOperating: 0...+40°C
Storage: -43...+50°C
Weaight: 0.8kg

Rack-mount kit PM 9606

The PM 6686 can be installed in a standard 19° rack
using the rack-mount kit PM 9606. One counter

PM 6656 can be installed together with a second
instrument with a half 19-inch width.

18 210

~
260 —
/

] -] O

o i L)

! 4657 |
4828

Figure 16. Size of the Rack-mount kit.

High stability time-base PM 9607

See specifications for optional MTCXO time-base.

HF-input PM 9608, -08B, -15

See specifications for optional input-C.

PHILIPS PM 8666 - OPERATORS” MANUAL

ww.valuetronics.com

1989-03-13



o W AT R N

5 ey e

Ordering information
Versions
The PM 6666 ordering number consists of the basic

type number and a 3 digit XYZ suffix, specifying the
required con-figuration.

indicating masdmum
frequency {0, 3 or 4}

indicating time base
oscillator (1 or 3}

indicating interface

I {1,30rB}
PMB6EEE/ XY Z
Type No. Description
Universal frequency counter, 120 MHz

PM 6666,/011
: frequency range, uncompensated oscilla-
tor5e 10’7/ month, incl operators’

manual,

PM 6666/3..  As above, but incduding 1.0 GHz
HF-input PM 8615.

PM 66866/4..  As abovs, but including 1.3 GHz
HF-input PM 9608B.

PM6B66/.3.  As above, but including crystal
oscillator PM 8607 (MTCXO).

PM 6666/.3  As above, but including battery unit
PM 9605.

PM 8665/..6  As above, but including GPIB interface

PM 9604.

Example: PM £6666/416 means a PM 6866 frequency
counter, including both an 120 MHz and an
1.3 GHz input channel, an uncompensated
oscillator and a GPIB interface.

Options and accessories

Pivi 9604 GPIB-interface

PM 9805  Battery unit

PM 9606 Rack-mount kit

PM 8607 MTCXO time-base

P 8808 1.1 GHz HF-input (replaced by PM S608B)
PM 96088 1.3 GHz HF-input

PM 8609  Carrying case

PM 9615 1.0 GHz HF-input {Only available in some

contries)

PM 2296/50 IEEE to IEC adapter
PM 2295 /05 IEEE cable, 0.5 m
PM 2295/10 IEEE cable, 1 m

PM 2295/20 IEEE cable, 2 m

PM 8911 1.5 GHz, 500 ) probe set, 1:10

PM 8922 120 MHz, 1 M{] probe set, 1:1 and 1:10
PM 8943 650 MHz, 1 M{l FET probe set

PM 2581 50 {1 termination, 3 W

PM 9585 50 {1 termination, 1 W

All options mentioned above can be installed by the
customer.

NOTE: The GPIB interface PM 9604 and the battery
unit PM 9605 can not be installed together
in a PM 6666 cournter.

Manuals

9498 480 12611 Operators’ Manual

94989 480 12618 Operators’ Manual (German)

499 460 12632 Operators’ Manuai (French}

8489 465 01011 Service Manual

2499 460 12711 GPIB Pocket Guide
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Checking the sensitivity of counters
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Introduction

The sensitivity of a counter Is normally specified as
the minimum signal voltage on which the input of the
counter will trigger correctly.

When you use a signal-source with an output-impedance
of 50 {1, constant-output-amplitude, and the counter has
a 50 0 input-impedance, the input signal of the counter
is in theory independent of the cable length. However,

if the input impedance deviates from 50 {1 there will be
standing wave reflections which will cause changes in
the ampiitude of the signal between the signal-source
and the counter input.

Twe factors determine the magnitude of the changes,
L.e. frequency and capacitive load.

EXAMPLE: Fora 1 MS)//35 pF input, the 35 pF par-
allel capacitance is approximately equal to
a 50 §i capacitive load at 100 MHz.

Consequently, it is of the utmost importance to know
how sensitivity is measured.

Recommended instruments

«  Signal-source with a 50 £1 output impedance.

+ 2350 MHz oscilloscope with a 50 £1 input
impedance.,

*  BNC T-piece.

*  Two BNC-cables, one short and one long.

High-impedance inputs ¢t MQ)

Counter Osgcillescope
under test ¥y 350 MHz

Signal source

|
\i T«plaﬁ \

Attenuator directly

3
on counter Shortest cahle
(if reqguired)

possgible

Figure 16. Connect the instruments like this,

Method 1

a)

Set the counter to maximum sensitivity.

by Adjust the amplitude of the signal-source to the
minimum level accepied by the counter.

¢) Read the amplitude on the oscilloscope.

d) Checkthat the reading is the same as, or less
than, the sensitivity level in the counter specifi-
cations.

Method 2

a)  Adijust the amplituds of the signal-source until
the oscilloscope indicates the sensitivity limit in
the counter specifications.

b) Check that the counter is operating correctly,

Low-impedance inputs (50 Q)

If you have a calibrated signal-source

a)

b)
<

Adjust the signaksource to the sensitivity limit
of the counter,

Connect it directly to the input of the counter.
Check that the counter is operating correctly.

If you don’t have a calibrated signal-source

Use either of the foilowing methods

Method 1

a)

Connect the output of the signal-source directly
to the input of the counter.

b) Setthe counter to maximum sensitivity (if
adjustable).

c}  Adiust the amplitude of the signai-source to the
minirmum level accepted by the counter.

d) Disconnect the cable from the counter and con-
nect it to the oscilloscope.

e) Read the amplitude on the oscilloscope.

fi  Check that the reading is the same as, or less
than, the sensitivity level in the counter specifi-
cations.

Method 2

a)  Connect the signal-source to the oscilloscope.

b)  Adjust the output amplitude of the signal-scurce
until the oscilloscope indicates the sensitivity
limit in the counter specifications.

¢) Disconnect the cable from the oscilloscope and
connect it to the counter,

d)  Setthe counter to maximum sensitivity (if
adjustable).

g}  Check that the counter is operating correctly.

These procedures ensure unambiguous measurements of

the signal voltage at the input of the counter.
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Default settings HOLD Qutput separator
See 'Counter settings after display . . .. .. .. .. 24 GPIB. . .. ... 37
switchingor® . . . . . . . . 17 iD? Period
Specifications. . . . . . . . 58 GPIB........... 35 Measurements . . . . . . . 18
Delimiters identity of courter . . . . . . 35 FromGPIB. . . ... ... 37
See 'Separators’ 36, 37 IEC-625 bus Specifications. . . . . . . . 54
Dimensions, . . . . . . . .. 57 SeeGPIB-bus . . . . ... 33 PM 9604
Display IEEE-488 bus See 'GPIB-interface’
Specifications. . . . . . . . 58 SeeGPIB-bus . . . . ... 33 Pi 9605
Time. . . ... ... ... 58 inaccuracy See 'Battery unit’
Display-hold Defintion . . . . . . ... 56 PM 9606
Operating the button . . . . 24 index . . . .. . ... ... 65 See 'Rack-mount kit
Specifications. . . . . . . . 58 input separator PM 9807
Eathing . . . ... ... .. 10 GPIB .. ......... 36 See "MTCXO'
Environmental specification . . 57 Input-A PM 9608 and PM 96088
EOl mede Operation . . . . . . . .. 24 See "HF-input’
See 'Qutput separator'. . . . 37 Specifications . . . . . . . 56 PM 8809
Errorcodes. . . . . . . . 18, 31 Input-B See'Carryingcase’ . . . . . &1
External-reference Operation. . . ... ... 24 PM 5615
Connection. . . . . . . .. 28 Specifications . . . . . . . 56 See 'HF-input’
Description. . . . . . . .. 29 Input-C Power .
Specifications. . . . . . .. B7 Qperation. . . . . . ... 28 Requirements. . . . . . . . 57
Where isthe input? . . . . . 6 Specifications . . . . . . . 57 Where is the inlet socket? . . 6
PHILIPS Pl 6666 - OPERATORS’ MANUAL 1989-03-14
et ehicE o




TR WA

Prescaler

See HF-input. . . . . . ..
Product Presentation . . ., , .
Programming Check-list . . .
Rack-mount kit

Installations . . . . . . ., .,

Specification . . . . .. ..
Ratic A/B

Measurements . . . . . . .

Specifications. . . . . . . .
Readlevel . . . . . . .. ..
Rear panel

presentation . . . . . . ..
Removingthecover. . . . . .
Reset

Description of function. . . .

Operating the bution N

Specifications. . . . . . . .
Resolution

Definition. . . . . ... ..
Safety . . . .. ... .. ..
Selecting Function

Fromthe front panel, . . . |

viaGPIB . . .. .0 L
Sensitivity

Operation, see 'Set value'

11

. 36

Set value

Description of function . . .

Operating the control . . . .
Short output format

GPIB ... .... ...
Slope

Operation . . . . . . . ..

GPB...........
Start/Stop Totalize

Operation . . . . . . ...

FromGPIB . . ... ...
Starting a new measurement

Operation, see 'Reset’ .

GPIB, see 'Bus Trigger' . . .
Statusbyte, GPIB . . . . . .
SwitchingON . . . . . . ..
Symbol descriptions . . . . . .
Tak-Only switch . . . . . . .
Testatpower ON . . . . . .
Time interval A/B

GPIB...........

Operation . . . . . .. ..

Specification. . . . . . . .
Time-base

Also see MTCXO

Specifications . . . . . . .
Time-out

GPIB . ... . ... ...

27
26

42
26
24
40
24
40
41
17
17
37

20
54

Totalize A
Description of function. . . .
FromGPB. . .. ... ..
Selection. . . . . . .. ..
Specifications. . . . . . . .
Trigger level
Operation, see 'set value'

Specification . . . . . . . .
Trigger slope

FromGPIB. . . .. .. ..
Triggered mode

FromGPIB. .. ... ...
Unpacking . . . . . .. . ..
Using PM 2201

GPiB-example . . . . . ..
Volt max/min

Operation . . . ... ...
Voltage-range

Where is the range selecior? .

Selecting. . . . . . . . ..

Specifications. . ., . . . . .
Warning statements . . . . . .
Weight. . . . . . . ... ..
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