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Introduction

Read this page carefully before you install and use the
PM 8669 Frequency Counter.

This Frequency Counter has been designed and tested
in accordance with {EC publication 348 and has been
supplied in a safe condition. The user of this instru-
ment must have the required knowledge of PM 6669,
This knowledge can be gained by thoroughly studying
this manual.

Safety precautions

Use generally-accepted safety procedures, in addition
10 the safety precautions stated in this manual, to
ensure personal safety and safe operation of the
Frequency 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 Frequency Counter
without reading the Service Manual, which contains the
relevant warnings for such activities.

CAUTION:  indicates where incorrect operating proce-
dures can cause damage to, or destruction
of, equipment or other property.

WARNING: indicates a potential danger that requires
correct procedures or practices in order fo
prevent personal injury.

Symbols

-;-l_-_- Indicates where the protective ground
- terminal is connected inside the
instrument. Never unscrew or loosen
this screw.

Ifindoubt about safety

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

E.g. Theinstrument is likely to be unsafe if it is
visibly damaged.
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General

The PM 6669 is a compact, high resolution, reciprocal
Frequency Counter which performs many functions. A
number of options are available i.e. 1.1 GHz HF-input,
GPIB-interface, high stability osciliator and recharge-
able battery for field use,

A rack-mount kit is also available as an accessory.

&

Front view

A} Llarge LCD-display

B) Power switch

C)  Reset button, doubles as local button if the
counter is equipped with an GPIB interface.
Starts and stops counting if the TOT A function
is selected.

D)  Measuring time selector-button. *

E) Function-selector button. ¥

F) Display-hold button. Freezes the display. The
button is also used for storing Ag. '

G}  Blank-digits button. Blanks out one digit for
gach depression of the button, from the right to
the left of the display. (No rounding off.}

H)  Trigger-level setting-button.

J) Input-A BNC-connector,

K}  Sensitivity-control with dual-range push-in/pull-
out switch.

L) 50 kHz fitter-switch,

M)  Input-B BNC-connector (optional).

N}  Tilting support.

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

Rearview

0}  GPiB-interface connector (optional)

P}  GPIB address-selector (on GPIB option)

R} External-reference-input BNC-connector

8)  Volage-range selecior

T) Power-inlet socket

U)  Screws for removing the cover

V)

Rear feet
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Instailation

Unpacking

. If the Frequency Counter is cold, leave it in the
cardboard box until it has reached normal room
temperature,

¢ Lift the Frequency Counter out of the box.

*  Remove the polystyrene supports,

*  Unpack the Frequency Counter from the plastic
bag.

Reverse the procedure to pack.
Check list

Has the Frequency 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.

Chaeck that the package contains the following items in
addition to the Frequency Counter:

2 This Operators’ Manual

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

= An MTCXO cscillator if ordered *)

* A GPIB interface if ordered *}

*  An 1.1 GHz HF-input if ordered *}

*}  lLabels on the rear panel indicate which options
are fitted in your Freguency Counter.

PR G807

PR 9604

OSCHLATOR ! STANDARD
GPie . NOTINCL
HF INPUT . NOTINCL

PR 5B0B

Figure 3. Options label on rear panel.

Voltage-range selection

Set the Freguency Counter o the local line voltage
before connecting it. As delivered the Frequency
Courter may be set to either 115V or 230 V. The
setting is indicated on the voltage range selector on
the rear panei.

1"s
230V
—

Figure 4. Location of voltage range selector.

If the voltage range setting is incorrect, set the selec-
tor in accordance with the local voltage before con-
necting the power cable 1o the line.

Earthing

The Frequency Counter is connected to earth via a
sealed three-core power cable, which must be plugged
into a socket outlet with a protective earth terminal.

No other earthing is permitted for this Frequency
Counter, Extension cables must always have a
protective earth conductor.

WARNING:  Never inferrupt the protective earthing
intentionally. Any interruption of the
protective earth connection inside or
outside the instrument, or disconnection
of the protective earth 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 to the EXT
REF INPUT on the rear pane! of the Frequency
Counter.

When the Frequency Counter starts measuring, it
autormnatically 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 Frequency
Counter are normally factory-installed. Other options
can be fitted when needed.

The options it inside the Frequency Counter, but not
all at the same time: The 1.1 GHz HF-input, the high
stability-oscillator and either of the GPIB-interface or
the Battery-unit can be installed in one and the same
Frequency Counter.

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

expose live parts and accessible terminals
which can be dangerous fo life.

Loosen the two screws
using a Pozidrive No. 1 screwdriver

Figure 5. Loosen these screws to remove cover,

1)  Make sure that the power cable is disconnected.

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

2)  Loosen the two screws in the rear feet.

3) Grip around the front panel and gently pull the
Frequency Counter out of the cover,

1.1 GHz HF-input

1} Remove the cover of the Frequency Counter.

2}  Push the plastic plug out of the Input-B 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.

4

ey

H

Figure 6. Fitting Input-B BNC-connector.

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

6} 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
2

Cabiefrom * | \
Input-8

Figure 7, Fitting the HF-input.

8) Connect the cable from the input-B BNC-connec-
tor to the mini-coax connector on the HF-input,

9) Fit the cover,

L2 1DC DRA aann - NRERATNRS MARNIIAL
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installation

MTCXO Time-base oscillator

1} Remove the cover of the Frequency Counter.

The time-base fits in the front left corner of the
Frequency Counter, behind the display.

2}  Bend the clips apart and lift out the uncompen-
sated osciliator.

3} Fitthe new oscillator. Ensure that the connecior
pins fit exactly in the holes in the connector
housing.

Time-base

Figure 8. Replacing the Time-base.

4}  Fitthe cover.

GPiB-interface

1} Remove the cover.

GPIB interface

I\ : ; Plate
[

Use g Pozidrive No. 0 screwdriver

Figure 8. Fitting a GPIB-interface.
2 Loosen the two screws holding the plate over
the opening in the rear panel.

3 Fit the plastic support in the hole next to BU105
on the main PC-board.

4) Connect the cable from the GPIB-interface to
BU105.

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

8} Fit the cover,

Wl 30 GRS TRB A ASAA SRR ATTFAATAI RB A DRIA AL
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Battery unit Rack-mount kit

1) Remove the cover. 1) Turn the Frequency Counter upside down and

remove the tilting support.

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

3) Connect the cable from the battery unit to e
BU105 on the main PC-board. \FXM? —

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

&) Fitthe cover.

Battery unit

Figure 11. Removing the tilting support.

2) Place the rack-mount adapter over the counter
50 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

Use a Pozidrive No. O screwdriver

Figure 10. Fitting a Battery uni.

Figure 12. Festen the counter in a Rack-mount kit.
3} Fasten the counter with the two locking plates.

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

1988-02-61 PHILIPS PM 6653 - OPERATORS MANUAL
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Dperating instructions

General

The laycut of the front and rear panel has already
been presented on page 6 and 7.

Switching on

The power switch is located at the lower left cormer
of the front panel. The Frequency Counter may be
switched on after making sure that the instaliation
instructions on page 9 to 14 have been foliowed.

Frequency Counter settings
after switching on
After the power-on test, the Frequency Counter

returns to a default setting with the following
selections:

Function: FREQ A
Measuring-Time: 02s
Trigger-level offset: AUTO

Front panel logic

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

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

BLUE Measuring-time; control and indicator.

GREEN Trigger-level A, control and indicator.

ORANGE Input-B option, function selection and in-
put connector,

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

1988-02-01
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Using the Frequency Counter

CONTROL OPERATING THE DISPLAY GPIB-CODE
CONTROI,
POWER ON TEST
POWER ?OWER, atWO»pOSitiOﬂ SaLE e Aa s ) woin Taure | uf ND Control
. mechanicaf push-bution R T g g possible but I
Depressed = ON iR gives the same
‘: orr Released = OFF D A settings as
B -y - A A S 1 after power-
E FUNCTIONS J ON
DEFAULT SETTINGS
r SINGLE 0.2y T:’:t LY N 3;::0 mrﬂlw“‘ tﬁ{f‘“
il it
i
LR
g
rn:n FI‘I:Q F:;ﬂ F:—EA: FFM F:ﬁ TDT WCI}V‘-” :::
L suucﬂums |
FUNCTIONS A short depression of the One code for
FUNCTION button moves each function
Bjj the cursor in the lower edge
- of the display one step to - 566 below:
the right. If the button is
held depressed, the cursor
will scroll to the right until
released. When the cursor
reaches  the  rightmost
position it jurnps back to
the leftmost position and
continues from there.
FUNCTIONS Move function cursor fo o MERSUBING TIME————) BISEL e TRIGHSE 64 8 oy FREQA
FREQ A
] g
5 - )
FRED Fﬂ:ﬂ F:',E“ﬂu F:“Enﬂn R:M F:ﬁ I'ﬂ? U;IDII.;.H ;::
L FUNCTIING !
FURCTIONS Move functicn cursor to Fe MEASURING TIME ey DISPL [ TRIGOER LEVEL Aoy FREQ B
FREG B
n He
L) H
Y <5
nmz mm F:’EA: F:E:o ﬂPM ﬂ:’ﬂ Y:! V:Ilj_vlu 2:

k Fumc"nms J
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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 Frequency 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 Frequency Counter off and on again.
If the error code persists, call Philips service. Look on
the last 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 line
outlet socket if it is necessary o
completely isolate the Frequency Counter
from the line.

ErrorQ1 = RAM memory error

Error02 = Measuring logic error

Error 03 = internal bus error

Esror OF = QOverflow in the counting registers

Selects one of the nine measuring functions available.

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

Reciprocal frequency measurement of the signal at
Input-A.
Range: 0.1 Hzto 12 MHz (SINGLE measuring-time)
{1 Hzto 120 MHz (G2, 1, and 10 s
measuring-time)

If the signal is sine shaped and the input AC coupled,
the minimum input frequency is 10 Hz (at specified
sensitivity).

Reciprocal frequency measurement of the signal at
Input-B.
Range: 100 MHz to 1100 MHz (1.1 GHz)

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

AAno AT me

PRINDS B ARRC . NPERATARS MAMILAL



Page: 20

CONTROL OPERATING THE DISPLAY GPIB-CODE
CONTROL

FUNCTIONS MOVG function cursor to P MEASURING TIME oy BISPL [ TRIGHER LEVEL & ———— Not bus Se‘ect-

BWGLE  B.2a 1u s NnLn AUTO

FREQ A/Ag able

i L
FHEG  FREG  FREQ  FHEQ HPM BER Tor  wiotH  EXT
A [

LY VT A A a AN e
L FUNCTIONS 1

FUNCTIONS Move the function CLESOr 10 [ MARRSURING TIME ey SISPL e TRIGHER LEVEL & oy Not bus select-

BINGLE D2 os ' koip 'autp

FREQ A-Ag able

@ LA,
=p P
FREQ FREQ FREQ FREG RPM PER TOT WIDTH  ENT
A L

A, BrAg A A A AfL wEF
L FUNCTIONS i

FUMCTIOMS Move function cursor to oo SEATUMNG TIME sy UEGL. poesee TAIGGER LEVEL A -y RPM A
RPM A
] &
w -
Fﬂ:u IR:G FREQ FREQ DM PER oY WipTH EXNT

A, AA, a 13 a an ger
i FUNCTIONS t

FEMCTIONS MOVG funcﬁon cursor io [ Easy TIME oo IS w?ﬂlﬁﬁ!ﬁ LENES. A iy PER A
PER A

id,
"’ g
FREG FREG FRED FREG E ) PER 0T WIOTH EXT
A a

Bih, A, A a ” all  gsr

e FUNCTIONS

FURNICTIONS Move function cursor to [ MEASUIING. TioE ——— TSP prumnn TRIGHER L8481 Ay TOTM A
TOTA

£
0 N

FREG FRER  FAEQ  FREG mml I’EN TOT  WIDTH  EXT
a a

A, AR 2 an  gerF
FUNC'H!)NS——————-——J
FUNCTIONS Move function cursor to I MeASUNG T ey DIy [ TR L6VEL A WIDTH A or

WIDTHA J \ PWIDTH A
] | o
wp Py

LICPR Y A REF

L———__ ;uucnm@s mw

PHILIP] BM ARARN - NPFRATORS’ BANIIAL 1n0a nn ad



FUNCTION AND RANGE

Page: 21

HINTS AND COMMENTS

The counter divides the frequency on Input-A by a
constant, Ay, that is stored in the counter in the
following way:

1)  Connect a signal with the frequency to be stored
as Ag to Input-A,

2) Select FREQ A,

3} Depress the DISPL HOLD button and hold it de-
pressed until the DISPL HOLD indicator is
switched off again. Now Ag is stored.

4)  Select FREQ A/Ag.

5) Connect the frequency to be measured to Input-A,

If you select this function without storing Ay, Fre-
quency A will be displayed.

This function is convenient when an oscillator is to be
tuned to the frequency of a reference oscillator. it is
much easier to adjust until the display shows 1.0000000
than 7.1223678.

The counter subtracts a constant, Ag, from the freque-
ncy at Input-A. You can read about how to store Ag in
the description for FREQ A/Aq

If you select this function without storing Ag, Fre-
quency A will be displayed.

This function can e.g be used in a radio to display the
received frequency; Set the intermediate frequency as
the constant Ag. Select FREQ A-Ag and measure the
frequency of the local oscillator, and the display will
show the received frequency.

The frequency on Input-A is multiplied by 60 and dis-
played as Revolutions Per Minute.

Range: 6 RPMtc 720 000 000 RPM.

When you select SINGLE, the Frequency Counter
measures one period, the range is; 100 ns to
200 000 000 s {about 6 years and four monthsi}.

When you select 0.2, 1, and 10 s Measuring-time, the
Frequency Counter divides the input frequency by 10
and measures the average period for the No. of cycles
inthattime. Range: gnsto1s,

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

The 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). If you
keep this button depressed for more than one second,
the total sum will be reset,

Range: Ototl-e 1018 pulses.

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

The Measuring-time indicator is switched offin TOT A
MAN,

The counter measures the positive pulse width of the
signal on Input-A.
Range: 100 ns to 200 000 000 s,

If you are interested in the negative pulse width in-
stead; first measure the period and make a note of the
result, then measure the pulse width and subtract it
from the period reading.

1AAR-NDM
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CONTROL, OPERATING THE DISPLAY GPIB-CODE
CONTROL
NEns MEAS TIME is operated in MTIME <num>
@ the same way as the where <num> Is
functions control, see page the time in
=5 18. seconds. Range
10 msto 10 s.
= Single
MEAS Move the measuring-time v MEASUSNG SIME 1 B8P fome TRIBGER LEVEL 8y MTIMEO
?EME * 15 s MGLD | AUTD
@ cursor to SINGLE .
s/
=5 0,08 L o o
SII{D FRED F‘I'lil: F‘REAQ QI:M 9:? ?QY WA'}B.‘;H ;::
1 FUNCTIONS
MEAS Move the measuring-time e EABUSING TiME o) DISEL e TRISGER LEVL A MTIME 0.2
TIME cursorto 0.2 s N
) LBhhLLLE
3 AR RN NN EVEY )
Lt emenans— 20
Meas Move the measuring-time e AU IME——— DR [ Tt LevEL A MTIME 1
@ cursorto1 s N
N‘H"@ﬁ{}ﬁﬂﬂ e
-y ATRR RN EVETNT |
LICTY A ;unc’lms A L Pal REF
ﬁ.ﬁg Move the measuring -time s eASG et ——— SIS TGt Vst A MTIME 10

]
=>

cursortois

7 59 ﬁﬁﬂﬂ i
JUUEU

Fﬂ{a Fﬂiﬂ Fagn  FaEa REN BEsH ™My WIRTH  EXY
A,  ABg & a a ann REF

FURCTIONS
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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 logic. A longer Measuring-time gives higher
resolution readouts with more digits displayed.

The time the gate is open is not exactly the preset
Measuring-time, because the Frequency Counter
synchronizes the measurement with the input signal in
order to measure complete periods. If the period of the
input signal is longer than the set Measuring-time, the
main gate does not close again until the period is
completed.

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

For PER A and WIDTH 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, FREQ A or RPM A, the
Measuring-time is one cycle of the input signal or

3 ms, whichever is longest. When set to SINGLE and
FREQ B, the Measuring-time is 3 ms.

The input frequency is limited to 12 MHz for FREQ A,
RPM 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 display.

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

1988-02-01
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CONTROL OPERATING THE DISPLAY GPIB-CODE
CONTROL

TRIGGER The TRIGGER LEVEL A One code for

LEWVEL A&

]

Y

control is operated in the
sarme way as the functions
control, see page 18.

each trigger
level offset. See
below.

I‘éfff: Move Trigger Level A I ARG e DR [ TR 0L A -y TLO AUT
cursor to AUTO o
!RIQ FREG FREG FREG AIM I’Eﬂ ar WIDTH EXT
LY Py Al A L] AN HEF
l————.FuNETEONS—-——————-——I
TL%?:LE: MOVe TFiggef E.eve; A o MEASUS HIME ey BISBL g TRIGE TAIGGER LEYEL &y 'E’Lo POS
1 cursorto LT -
ﬂ!!ﬂ e ¥REG FREQ MM PER ‘!0? WIDTH  EXT
LY % Al A an REF
L————‘Fu»sc'r!m«s-————4
TRIGGER i
D -
FNEB ‘nﬁﬂ FRED LD mw; PEsR !n? WIDTH EXT
RiBy  Avhg A & FEF
Funcnosusmmmmmmmml
TRIGGER Move Trigger Level Cursor SEE ae | hoie Taura e Pu A TLO NEG
LEVEL & to T1 -
* ZREG FREG FREQ FREQG RPM PER Yc‘! WIDTH EXT
E] Bihg AR A a Al eEr
L————FUNGT%DNS—————————-«————"————&
gﬁégg Each depression of the T N P i W Not bus con-
BLANK DIGITS  bution trollable

]

blanks out one digit starting
from the right {Least Sig-
nificant Digit). When all
digits are blanked out, the
next depression removes the
blanking.
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g 39 MHZ
P
]

b
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HINTS AND COMMENTS

The normal trigger level of the AC-coupled InputA is
0 V. This is ideal for symmetrical signals like sine-
waves, since their average DC component is 50 % of
Vp-p.

Non-symmetrical signals however, might fail to trigger
if the trigger level is O V. Therefore there are three
trigger level settings available; one for small duty
factors, one for symmetrical wave forms and one for
large duty factors.

When set to Auto the counter first tries the trigger
level for symmetrical signals, If that does not work, it
tries the other settings.

Auto does not work if TOT A is selected.

Range: Auto works with input  frequencies from
100 Hz and up.

Use this setting if the duty factor Is below 25 %.
A positive offset voltage is added to the trigger level.

Use this setting if the duty factor is between 25 and
75 %. The trigger levelis 0 V.

Use this sefting if the duty factor is above 75 %.
A negative offset voltage is added 1o the trigger level.

It is often possible for the counter to trigger on un-
symmetrical signals even though the symmetrical trig-
gering is selected, provided that the sensitivity is high
enough. This however, gives poor noise immunity.

If you don't know the duty factor of the input signal,
select Auto. If that does not work {too low input fre-
quency) do as follows;

a) Setthe sensitivity to max.

b) Select Trigger level M/

¢) Reduce the sensitivity until the gate indicator
stops blinking.

d) Check if trigger level JLf or Tl makes the gate
indicator start bilinking again. If it does, leave
the trigger level in that position, otherwise return
to trigger level U

e) Tumn the sensitivity down until the gate indicator
stops blinking, then up slightly until it stars
again. The trigger level is now correct,

Each digit that is blanked out is removed and replaced
by a - The numerical value on the display is not
rounded off. The blanking is cleared by reset, changing
settings or when aill digits are blanked and you press
the BLANK DIGITS button once more.

This function is used to blank the display of irritating,
unstable digits.

1688-02-01
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CONTROL OPERATING THE GPIB-CODE
CONTROL
fggi{’ RESET/LOCAL, a short X starts a new
— press is enough for reset measurement.
When the remote indicator
TOTALIZE is on, a press will cause the
START/STOR counter to switch back to
LOCAL, Le. conirol from
the front panel,
TOTALIZE STARY/STOP, GATE OPEN
one press starts totalizing, starts and
the next press stops. GATE CLOSE
stops Totalize.
2"05:; Switches ‘on" or off R Not bus con-
= DISPL HOLD when de- troliable, but
| pressed. Free-run OFF
H FREQ A is selected and will give a
you press the b"‘rtton umii FREG FREQ FREG FRED L] Similar fuﬁction;
the DISPL HOLD indicator - Funer See GPIB-bus
is switched off, the value operation,
on the display is stored in
the memory as Ap.
DC-120MHz Connect the signal via a
BNC-cable,
A 1ML
35k
MAX 260Vrms
0.4-1.16Hz Connect the signal via a -
BNC-cable,
B S0%
PEAN 12V pmy
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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 function 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 resat.

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

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

Store Ap is used to store the constant used in
functions FREQ A/Ag and FREQ A-Ay. The procedure
is described under FUNCTIONS, FREQ A/A,,.

Use this input for all functions except FREQ B.

Range: 10 Hzto 120 MHz
impedance: 1 M1/ /30 pF.
Min. pulse duration; 4 ns
Sensitivity
— AC Spec.
s Typioally
30 my ===~ Ppulse Spac. /‘
10 my \—QQ————--——-—-
9 '@ 120 MHz 160 MHz

Max voltage

|

350\,
K—
11V T

I ! H

0 440Hz 1MHz 120 MHz

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

Range: 100 to 1100 MHz.
Sensitivity: 10 mV up to 800 MHz and 15 mV
above.

At higher frequencies; use a 50 {1 termination type
PM 9585 to avoid interference caused by impedance
mismatch,

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

Trigger levsl offset

Attonuator Filter

Coun-
ting

Input-A logie

Sansitivity range switch Sensitivity control

Figure 13, Input circuit block diagram.

40T A A
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CONTROL OPERATING THE

CONTROL

DISPLAY

GPIB-CODE

SEMSITIVITY

Pull the SENSITIVITY knob
out to switch to the low
sensitivity range. Depress
the knob to switch to the
high sensitivity range.

Turn the knob clockwise to
increase and anti-clockwise
to decrease the sensitivity.

Not adjustable
from the bus.

FILTER SOkMz Two

position switch.
Depress to switch on the
FILTER and release to
switch it off.

!\...

Not bus
trollable.

CON-

Connect an external
10 MHz frequency source to

J— the BNC-connector on the
0515V pme rear.

EXT RAEF INPUT

s MEASURING TIME ———— CISPL ——— TRIOGER LEVEL A ey
nr J U

SihfiLE  0.2x 42 10 HOLD AUt

4.

o

FaEd FREG FRER FAEG RPM PEA 0% WIDTH  £XT
A L] AfA, Ahg A A A an REF
FUNETIONS — e f
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HINTS AND COMMENTS

For frequency and pericd measurements:

Set the sensitivity so that the hysteresis band of the
Frequency Counter is about ha# the amplitude of the
input signal.

1. Set the sensitivity knob fully anticlockwise.

2. Turn it until the input triggers.

3. Continue tuming to the 20 mV,,¢ position, or fo
the position where the display turns unstable due
to noise.

4, Set the knob to the position inbetween these
WO points.

You will now have a stable reading.

if the sensitivity is too high, the Frequency Counter
will be triggered by noise and interference instead of
by the signal,

The filter works on Input-A where it suppresses signals
with higher frequencies than 50 kHz.

Filter suppression: 20 dB at 200 kHz

The filter can also be used to suppress HF-interference
on signals with higher frequencies than 50 kHz, but
then the sensitivity of the input will be reduced.

The Frequency Counter automatically detecis if a
sutable signal is connected to the EXT-REF Input-
connector.

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

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

The Frequency Counter must stil have the internal
time base even if an exernal reference frequency is
used.

If single is selected, the EXT REF indicator on the
display is not switched on wuntii after the first
measurement.

1988-07-28
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Operating instructions

Battery unit
Operation

When a battery unit is installed, the counter can ope-
rate for 3 hours without mains supply. The display
starts blinking shortly before the battery is discharged.

The counter charges the battery automatically when
connected 1o 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 if 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 rechargeable battery degrades i
the counter is not powered by the hattery 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 will never reach the capacity of a new one.

If you must store your counter for some time without
using it, store it in & 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 Jeast

8 hours every 3 months.

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

The battery will freeze if it is not 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 recafibrated 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 requirerment,
if calibrated.

Preparations

I you remove the cover when counter has been
switched on, the temperature of the MTCXQ will
rapidly drop about 10°C. Since the MTCX0 must have
a stable 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)  Allow the MTCXO to adapt the new ambient
temperature. (See 'Preparations’.)

3) Cennect the 10 MHz reference to Input-A,
4} Switch ON the counter.

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

PHILIPS PM 6669 - OPERATORS’ MANUAL
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6) Hold down the CALIB-button, on the main prin-
ted-circuit board in the counter, and press the
Reset-button.

Figure 14. Location of the CALIB-bution,

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.

9)  Fit the cover.

Errorcodes

The counter can display the following error codes if
something goes wrong.

Error OF Overflow in the counting registers.
Select a shorter Measuring-time if you
get this error code, uniess 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

¥ the counter shows one of these error codes, try
switching the counter off and on again. if error code
01-03 persists, call Philips service. Look on the last
page in this manual for Phone No. and address.

Anna AnoAa

IHLEIR SENEE PAR Acon _ DD ATRIDE BAARIEIAL



Page: 32 QOperating instructions

PHILIPS PM RRAN - NPFRATOHRS RMANI 1AF £ORR.ND.NM



GPIB-bus operation Page: 33

GPIB-INTERFACE OPERA




Page: 34 GPIB-bus operation

Introduction Control function, C§
The PM 6669 can be controlied by a computer {control- The counter does not function as a controller,
ler) via the GPIB-interface option, PM 9804. All func-
tions that can be controlled from the front panel can Talker function, TS
also be controlled via the bus in a similar way, except
selection of measuring functions Freq A/Ag, and Freq The counter can send responses and the results of its
A-Ap, the filter, the sensitivity controls and the power measurements to other devices or to the controller, TS
switch. The additional microprocessor on the interface means that it has the following functions:
board has made It possible to add functions. You can - Basic talker.
obtain continuously variable Measuring-time, bus-learn, - Talk only mode.
high-speed-dump etc., but these functions are only - It can send out a status byte as responsetoa
accessible via the bus. serial poil from the controlier .

- Automatic ur-addressing as talker when it is
To select a function, you send a command to the addressed as a listener.

counter. We have chosen the text on the front panel
as commands, wherever possible, in order to make them Listener fanction, 14
easy to remember. E.g. the command to select Frequen-

cy-B is FREQ B and the command to select Period A The counter can receive programming instructions from
is PER A, the controller. L4 means the following functions:
- Basic listener.
NOTE: The characters in a command can be in both - No listen only.
upper and lower case. - Automatic un-addressing as listener when
addressed as a tallker.
Whatcanldo ‘ﬁSii’ig the bus? Service request, SR1
All the capabilities of the interface for the PM 6559 The counter can call for attention from the controller
are explained bslow. If you want a complete description e.g. when a measurement is compieted and a result is
of all GPIB-interface functions, read the 'Philips available.
Instrumentation-Systems Reference-Manual’.
Remote/local, RL1
Summary
You can control the counter manually (locally) from
Description Code the front panel, or remotely from the controller. The
Source handshake SH1 LLO, locablock-out function, can disable the LOCAL
Acceptor handshake AH1 button on the front panel.
Control function ca
Talker Function 75 Parallel poll, PP§
Listener function L4
Service request SR1 The counter does not have any parallel poll facility.
Remote/local function AL
Parallel poll PPg Device ¢lear, DCI
Device clear function DC1
Device trigger function DT The controller can reset the counter, forcing it to de-
Bus drivers E2 fault settings, via interface message DCL (Device clear)

or SDC (Selective Device Clear).
Source and Acceptor Handshake

SH1, AH1 Device Trigger, DT1
SH1 and AH1 simply means that the counter can ex- You can start a new measurement from the controller
change data with other instruments or a controller, via interface message GET (Group Execute Trigger).

using the bus handshake lines; DAV, NRFD, NADC.
Bus drivers, E2

The GPIB interface has tri-state bus drivers.
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Connecting the controlier

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

GPIB connector
Address-switch

6P oATID
FEEE Apd - rERERRS

g (@
- I flsng ss Cecvan
GRS PR

........

et “NDT INEL

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 to 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 switches are located 1o the
right of the interface connector. The OFF position
means 0 and the ON position means 1.

Ad- Switch Ads. Switch Ad-  Switch
dress seftings | dress settings | dress settings
0 00000 10% 01010 20 10100
1 00001 11 01011 21 10101
2 00010 12 01100 22 10110
3 00011 13 01101 23 10111
4 00100 14 01110 24 11000
5 00101 15 01111 25 11001
6 00110 18 10000 26 11010
7 00111 17 10001 27 11011
8 01000 18 10010 28 11100
8 01001 19 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 leftrnost switch in the address switch block is the
TALK ONLY switch. if you set it io'1’, the counter

will output measurement results on the bus
continuously. It will not react to any incoming com-
mangs.

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 10 °0" on delivery.

The counter is now ready for bus control,

Checking the communication

To chack if the counter and the coniroller can com-
municate, address the counter and execute the foi-
lowing sequence: {The programming example is for an
HP-85 controller.)

Type on coniroller: This should happen.

REMOTE 710 The remote indicator should
be switched on.

OUTPUT 710 ;"ID?YAsk for the counter
identity.

ENTER 710;:;A% Input result from counter,

DISP AS The response on the display
of the controller is the
identity of the counter,

if everything is OK, the counter will identify itself as:
PMBEB/YZW/MN where:

Y = 4 ifthe 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 = BRevision No. of GPIB-bus firmware

fl

i

1988-02-01
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GPIB-bus operation

Twoways of programming

The simplest way of prograrmming the counter is by
manually setting 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 first four steps must be programmed.

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

2. Belect Measuring-function;

{Default: Frequency-A.)

3 Select Measuring-time;
{Default: 0.2 8.)

4. Setect Trigger-level offset;
{Defaul: AUTO)

for advanced programming, check the following steps.

8.  Select Trigger-slopes,
{Default: Positive.)
8.  Set Qutput separator;
(Default; LF.)
7.  Set EOl mode;
(Default: OFF.)
8.  Set service request(SRQ) -mask;
(Default, No SRQ.)
9. Select Free-Run on or off;
(Default; ON.)
10. ¥ Free-Run is off, select Time-Out if desired;
(Default: Infinite, programmed as 0 s.)
1. Set Output-mode;
{Default: Normal output format, High-speed dump
OFF and MTCXCO compensation ON.)

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

NOTE: You only have fo program the changes from

the previous set-up.

Syntax

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

EXAMPLE: TRGSLP POS

HEADER, addressing
trigger Slope

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
commands necessary to set up a measurement.

EXAMPLE: PER A;MTIME O

Input separator

All communication between the counter and the con-
troller uses sequences of ASClH-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
bodies

<space> <comma> <semicolon> <linefeed>

o7

FREQ 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 EOksig-
nal.

PHILIPS PM 6669 - OPERATORS MANUAL
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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 and of a program message since any com-
mand sent after them will disable the selection:

INPA? MEAC?
BUS? ID?

FNC? X
OuUTM 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°C. 1f 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. 1o proceed, the status message 'Pro-
gramming error’ must be reset, see *Status byte'.

Selecting output separator

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

your controlier,

At power on, the output separator of the counter is
linefeed 'LF" (10ganimaik

‘The output separator can be changed by sending

SPR <number> to the counter. <number> is the deci-
mai value of the 180 (ASCll)-code for the desired
separator. It can be 0-28, 28-31, ESC code, 27, is not
accepted.

Only one <number> can be entered as separator. If you
want the combination of CR+LF (13500 + 10gec) itis
selected by "SPR 255

EXAMPLE: )
SPR 13 changes the output separator to CR
SPR 255 changes the output separator 10 CR+LF

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

EQOl ON switches on the function.

EQl OFF switches it off.

Default setting is EOl OFF.

The selected separator and EQI will not be altered by

[LOCAL from the front panel nor by LOCAL or "Device
ciear’ from the bus.

Howto select function

Standard functions

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

Function Command Comment

Frequency A FREQ A Default

Frequency B¥ FREQ B

FreqAfAy - Make a FREQ A measure-
ment and then perform the
ratio caleulation in the
controller.

Frequency A-Ay  weeees Make a FREQ! A measure-
ment and then caiculate the
frequency difference in the
coniroller.

RPM A RPM A

Period A PER A

Totalize A

Manuaily TOTM A See Totalize start/stop’.

Pulse-width A WIDTH A The counter will alsc accept

PWIDTH A,

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

* Only possible if Input-B option, PM 9608 is in-
stalfed.

Anna AT A
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Selecting Measuring-Time

The Measuring-time can be set to any value between

16 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 Measwing-time in seconds. The entered value will
be trunkated to the nearast 10 ms increment.

Measuring- Command Comment

Time

02s MTIME 0.2 Default

10 ms MTIME 0.01  Youwill notbe able to
see the gate indicator
blinking if the Measur-
ingtime is below
50 ms.

7.34567 s MTIME 7.34567 The Measuring-

time will be 7.34 s.

2ms MTIME 0.002 Out of range, Measur-
ing-time will be SIN-
GLE.

SINGLE MTIME ¢ A display time of
50 ms is set so that
you can see the Gate-
indicator.

258 MTIME 25.0 Qut 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 Triggering

The trigger leve! can be selected in the same way as
from the front panel.

Trigger-Level

Offset Code Comment
Auto TLO AUT Default
LI TLO POS
nJ TLO SYM
T TLO NEG

The trigger-levei cursor on the front panel wili
inclicate the setting.

Trigger slope Code Comment
Positive TRGSLP POS
Negative TRGSLP NEG This setting is only

available via the bus
and is used when you
want to measure the
negative Pulse-width,

When the counter switches to local, the trigger slope
wili switch back to positive. Trigger slope is not
indicated on the display.

Totalize Start/Stop

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

Totalize Command Comment
Start GATE OPEN  Starts counting.
Stop GATE CLOSE  Siops counting.

Default.

NOTE: Multiple GATE OPEN/GATE CLOSE will accu-
muiate the results in the counting registers.
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 staris a new measurement as
soon 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 controlier. When the result has been read, the
output buffer is reset to zero until a new result
is ready. One and the same measuring result can
only be read once.

DL DS DR ancn - MBLDATADS REARIIAL
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2.  Triggered, where the counter waits for trigger
command GET or "X’ from the controller before it
starts a measurement. When the measurement is
completed, the counter will wait until the
controller reads the measuring results, then the
output buffer is reset. The function is the same
as when Displ Hold is selected from the front
panel and you start a new measurement by
pressing the reset button.

Free-Run Command Comment

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

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. H no result is achieved before the settime s

out, the counter can output a Service Request, 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-Out Command Comment

10ms  TOUT 0.1 Time-Out is only intended
to be used with Free-Run
offk,

Off 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-Qut will be
active again.

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

Bus Triggering

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

Service Request

The counter can send a service request, SRQ, when it
wants service from the controller. After an SRQ, the
controller 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 SRQ-mask telling the instrument which
conditions will cause SRQ.

Command Comment

<number> is a decimal value
depending on selected SRQ

MSR <number>

reasons.
Bit Decimal Reason for SRQ.
value
7 128 Not used.
6 64 Time-Out.
5 32 Hardware fault.
4 16 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 unti! the
controlier fetches the result before a new
measurement can start.

1988-02-01
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Write down the binary word for the required SRQ, then
convert it to a decimal value and insert the value as
<number>,

EXAMPLE:  ff you want SRQ to be sent when the
time-out elapses, when the counter is
ready for triggering and when the resuft
is ready, the binary word required js
01000011 which is decimal 87; ses table
below.,

Bit Valueif Example

the bitis 1 Binary  Decimal
word value
4 .3

7 128 0 o

& 64 1 64  Time-Out

g 32 0 g

4 18 0 g

3 8 o 0

2 4 0 0

) 2 1 2 Ready to trigger

o 1 7 1 Meas. result ready

+
67

Sernd MSR 67 to the counter.

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 becurred,. When
the event occurs, the bit is set to 1. It is not reset to
0 until a new measurement starts.

The different bits indicate the following information:

Bit Funciion
7 Always 0
6 1 = SRQ has been sent¥®, otherwise 0 {Event bit).

5 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 bk, see below {Event bits.)

Bt Abnormalbit =1 Abnormalbit = 0

3 Not Used Measuring stop enable.
2 Time-Out Measuring start enabls.
1 Hardware fault Ready for triggering

0 Programing error Measuring result ready.

*® Only f 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 always be 0,

Measuring starl enable indicates that the counter
logic is ready to start 2 measurement.

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

These bits can ba used to detect If the input signal to
the counter is present; If the counter naver stops it's
measurement and the status byte stops af:

XA0OX1XX  No input signal. The measurement is
ready to start (bit 2 = 1) but the Main
Gate has not opened (bit 4 = 0).
XAQT1OO(  Input signal lost during measurement. The

measurement is ready to stop (bit 3 = 1)
but the main gate is still open (bit 4 = 1)

(X = don'i care)

NOTE: SRQ is normally not used for these bits.
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Ready for triggering indicates that all preparations for
a measurement is completed. The preparation time
depends on selected functions. It can be up to 100 ms
{when auto triggering is selected).

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

Measuring result 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 Hlegal syntax or values out of its range.

1’ Programming error’ is generated, the counter will
stop measuring. It will continue 1o receive and store
correct programming messages and use them when the
efrofr status is reset and a new measurement starts.

Correct the program before resetting the status
message.

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

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

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

Possible status messages

Normal measurement

The status byte changes as follows during a normal
measurement: 0, 2, 6, 22, 30, 14, 15,0, .........

Deci-  Binary
mal 76543210
*

) 00000000
2 00000010
8 00000110
22 00010110
30 00011110
14 000011140
15 00001111
Error conditions
Deci~ Binary

mal 75543210
%

33 00100001
34 00100010
36

00100100

Important
bits {{ =
don’t care)

XXOXAX1X

KHXOKXAXX

KEO10O

IO

XHXOXXXXA

important
bits (X =
don't care)
XXA0080

HOXTHAXIX

XK IXX

Comment

Preparing a
measurement, or
High-spsed dump
measurements in
progress.

Preparations ready.
If Free-run OFF,
walting for trigger-
ing (GET).

Measuring stant
enable.

Main-Gate open,
measurement in pro-

gress.

Measuring stop en-
able.

Caloulating the
measuring result.

Measuring resuit
ready. '

Comment

Programming error.
Hardware fault.

Time-out.

% If 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.

1888-02-01
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QOutput mode

Setting the output mode selects the format in which

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

<npumber> High-speed Output MTCXD com-

dump format  pensation

o] OFF NORMAL ON

1 OFF SHORT ON

2 OFF NORMAL OFF

3 OFF SHORT OFF

4 ON FOR HIGH QFF L

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 resuit with
five digits accuracy is sufficient. The time gained will
be up to 400 ms/measurement.

##% Must be inthe end of a program message.

QOutput format
Normal

When you select normal output format, the output will
be as follows:

—Function command Header, 3-8 characters (same
Header as used for selecting the function).
——O when overflow, otherwise space,
— Measurement result, always 9 digits
and a decimal point. Same number of
significant digits as on the display of
the counter, leading zerces fill out the
rest of the 9 positions. The leftmost
digit can be replaced by a — (minus
sign).
—Separates the exponent from
the digits.
Exponent sign, + or-,
Exponent, one digit.
Output separator.
LF it CR+LF is selected
{as output separator.

"
FRFFFFOXXOOOCXXE £ XS(S) 21{22) characters

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

Same as for normal output format.

XXHXKE £XS(S)

EXAMPLE: Normal operation: 1.667E-4
Overflow: 9.99999999E+9

High-speed dump

The most time-consuming part of a measuring cycle is
calculating the resuit. 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 measuremants /second.

High-speed dump cannct be used for Totalize manually.
MTCXO compensation is not possible.
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Starting Hex-digits

if triggered mode is OFF All 12 digits together represent register 3.
MSB LSB

When High-speed dump is programmed the counter will

immediately start transmitting results, so the QUTM 4 111111222222 =

command must always be placed at the end of the = 333333333333

program message.

When the digits are divided into two groups, the first

If triggered mode is ON six digits represents register 1 and the last six digits
repraesent register 2.
Adter receiving QUTM 4 the counter waits for bus
command GET before it starts, MSB LSB MSB LSB
NOTE:  The minimum time between QUTM 4 and 1111114 222222
GETis 70 ms.
Formula
Stopping Depending on the selected measuring function different
calculations must be made to convert the register con-
Any programming command from the controller will end tents to readable measuring results.
High-Speed dump.
NOTE:  The Power-switch is the only front panel
control that will stop High-Speed dump, the The first letter (F) in the output data indicates which
LOCAL-buiton will not have any effect. formula you must use.
Output format f'F'=  Use this formula
The output format will always be two letters followed C Reg.2 107
by 12 hexadecimal digits. The two letters will tell the Reg. 1
controller how to evaluate the twelve hex-digits, which
represent the contents in the internal registers of the F Reg. 3
counter.
G Reg. 2
Reg. 1
Formula
r Multipfier ! Reg. 1 =107
e = 1> s [T i1 Reg. 2
Separators®
J Reg. 3 ¢ 1077
FM1111112222225(8) 15{16) characters
K Reg.2 ¢ 107
Reg. 1

#  The counter cannot signal EOI together with the
output separator when High-speed dump is
selected.
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Multiplier
The second letter (M) in the output data represents a

muttiplier which you must multiply the results by be-
fore presenting #.

F'M'=  Multiply results by:

H 80

L 256

N 0.1

) 10

P 1
EXAMPLE 1:

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

OUTPUT 710;"PER A,MTIME OY
ENTER 710;A$%

A$
PER 000001.667E~4

OUTPUT 710;:;0UTM 4
ENTER 710;AS$

A%
JP000000000683

'S means that you must use formula J which is:
Reg. 3 * 1077,

000000000883 is the hex-contents of register 3. The
register cortents must be converted to a decimal num-
ber and entered in the formula;

6831ey = 6° 162 +8° 16+3 = 1667ggcimal

The result is 1667 * 1077, which you must multiply by
"Multiplier P", which is 1, to get the measuring resuit.

1867 » 1077 » 1 = 1867 * 10745 = 166.7 us.

EXAMPLE 2:

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

OUTPUT 710;"FREQ A ,MTIME 1¥
ENTER 710;A$

AS
FREQ 006.000006E3

OUTPUT 710;0UTM 4
ENTER 710;:A%

AS$
€098555B000257

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
formula;

21624516+ 7) * 107
=600.0006209..

9:16%+8+16%+5+ 165 +5° 16245 16+ 11

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

600.0006209 * 10 = 6000.006209=6.000006209 * 10° Hz,
How many digits are significani?

Select the formula for *LSD displayed’ in the 'Speci-
fications’. There are different formulas for different

measurements.

Frequency: 5
25°10 <FREQ

LSD displayed:
Measuring-time

25410 »6000-
1

= 0.0015

1.SD = 0.001 Hz

The result is 8.000006 * 10° Hz

B 1IDS DM RRAD .. MDD ATHDC AMMAMEIAR
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Bus Learn Terminating a response

It is not necessary to read all output lines. Any
1) Set the counter to LOCAL and select the func- program message will terminate the response.
tions you want from the front panel.
2) | required, set the counter to Remote and
program special bus-functions from the con-

troller. R

3)  Check that the counter/controller performs the Prﬂgrammlﬁg data out
intanded functions.

4)  Hit does, send the five queries from the con- Any one of the queries used for Bus Learn can be used
troller to the counter and store the responses in to ask the counter about its current setting, see 'Bus
the controller for later use. Learn’ above.

These are the five queries:

Query  Response maxNo.of | ¥What happens when I switch
characters
FNC?  Functions setting; tolocal?
e.0. FREQ A g
MEAC?  Measurement control;
MTIME < number> FRUN ON 20 | Switching to LOCAL causes the counter to adapt the
TOUT <number> 9 | settings indicated on the display, see "How to select
INPA? Input A settings; function’. This means that the counter will never have
TRGSLP POS 10 | settings in LOCAL which are not possible to set via
BLS? Bus interface commands; the front panel.
MSKE <number> OUTM <number> 18
EQI OFF,8PR <number> 15 | When switching to remote again, the LOCAL-setting
will remain. Bus-functions fike SRQ mask, output
As you can see, the responses are the same commands separator, EOl, etc. will not be altered by switching to
as you use for normal programming. So if you have to LOCAL and back again.

change anything in a program 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.

NOTE:  The counter will stop measuring untjl all
lines of the response have been read or the
response has been terminated.

NOTE: The query command must afways be the last
command in a program message.
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Summary of bus commands
Function selecting commands

FREQ A Frequency measurement on Input-A,
FREQ B Frequency measurement on Input-8.
RPM A Revolutions/minute on Input-A.

PER A Period on Input-A.

WIDTHA  Pulse width on Input-A.

PWIDTH A Pulse width on Input-A.

TOTM A Totalize A, start/stop by GATE OPEN/-
CLOSED on the bus.
FNC? Output the current function setting. %

Input setting commands

TL.O AUT Auto trigger level.

TLO POS Positive trigger level offset L]
TLO SYM No trigger level offset 'Y

TLO NEG Negative trigger level offset T 1

TRGSLP POS Triggering on positive slope,
TRGSLP NEG Triggering on negative slope,

INPA? Output the current input-A settings. %

Measurement control commands

GATE OPEN  Starts the totalizing in TOTM A
GATE CLOSE  Stops totalizing.

MTIME <npum> 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> = 0.1-25.5 s.

0 = Time-Out GFF.

MEAC? Output 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 FORHIGH  OFfF¥*%

SPEED DUMP

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

EOI ON Selecis EOl-mode ON,

EOI OFF Selects EQl-mode OFF,

SPR <num> Select output separator, see "Output
separators’.

X Device trigger, stans a new measure-
ment. %

D Device clear, returns to defauli set-
tings.

BUS? Qutput the current bus related
settings. ¥

iD? Output identity and which options are
installed. %

#  This command must be placed atthe end ofa
program message.
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Programming examples
For HP-85 controller

This program jllustrate high measuring rate obtained
with High-speed dump.

The actual measuring function is selected by the user

in Local-mode. When the program runs, two beep’s can
be heard from the HP-85, Between these beep's, the
counter performs 500 measurements and the result of
sach measurement is transferred from the counter to
the HP-85.

The output rate is approximately 125 readings/second
in this example.

EDEMD PROGRAM DUMF PMGOE

28 4 PMeesS WITH HFSS AS

! CONTROLLER

48 ! OUMP MODE WITH FREE RUN OH

58 CLERR

8 OIM ZFEV5A33 | BUFFER FOR 56
8 MEASUREMEHTS WITH 15 BYTES

g 0l p3ri4a

# INDEBUFFER %

B LocAL Tl1a

ig| DISP "SELECT FUMCTION IM LOG
AL MORE"
B DISP "MERSURING TIME WILL BE

DISF "SELECTED BY HPSS (SING
LE: ™

DISF “AMSMER ¥ WHEH RERDY To
START "

INFUT A$

IF R$*Y" THEN 13@

DISF “MAKE 5868 MEASUREMENTS
QUTPUT 718 ;“TRIG OFF,MTIME
8, OUTH 4

BEEF

E=TIME

TRAMSFER 718 TO 2% FHS ; Cou
NT 7588

F=TIME

BEEF

DISP "READY! ELAPSED TIME:";
F-E;"=" |

| ZHOW 5 RESULTS®

DISF “FIRST 5 RESULTS:®

FOR K=1 TO 5

ENTER 2% ; B%

| GET FORMULA CHARACTER
F$=B$T1. 13

| GET MULTIPLYER CHARACTER
ME=E$L2. 2]

728 ! EVALUATE REGISTER 1

334 R1=8

348 FOR 1=2 TO &

256 S=HIHICBS$LI, I2-4

I8 IF S>=1@ THEN 5=
378 R1=R1¥16+5

286 MERT I

128 ¢ EVALUATE REGISTER 2

- -
L% S
fun] 5

= T L0

Fuk ke ek ke
POl e ]

Tl e ke
[ W R
o R e

Fed P T

i 1) b

ORI RER R R T R

sf Lad Led T2 Do P PO P T

3o 2 L0 OO ] T LH R

2
Tem

-
IS

498 RZ=8

4ild FOIR I=3 Tg 14

428 S=HUMCBELT ., J1x—4&

d42a IF S>=18 THEH 5=5-7

448 R2Z=REIZ¥i6+3

458 HEXT I

458 | EVALUATE RESULT

478 IF F$="C" THEN E=10G0GBGEERE
<R

&8 IF Fd="F" THEH RE=RI%I6~6+RZ

438 IF F$="0G" THEH R=RZ-R1l

San [F Fg="1" THEH R=. K Gooaamiiri
<RZ

1@ IF F#$="1" THEH R= QQE0RGE1ECR
1R1og+R2:

=228 IF F#="K" THEN R= G088081:R:

<H1

=38 IF M#="H" THEH R=Risa
S48 IF ME="L" THEN R=R¥Z2S¢
258 IF M$="H" THEH R=R-18
268 IF ME="0" THEH R=RK%ig
S¥8 IF ME="P" THEN R=R¥i

L
w0
=

BIGF B%.R
Gi| HEXT K
cEl L OCRL 716
18 EHD

Example of a result;

SELECTED BY HPEE (SIMGLE !
AHSHER Y WHEM RERDY TO STHETI

MAKE SE8 MERSUREMENTS

READY ! ELAPSED TIWE: 3. 331 =
FIRSZT 5 RESULTS:
JPABEOHEAREET] CBEaARgy
JPRARGARBOANTRA .80aeRd4s
JPEaoBanoeanil CBRabngs
APaEnaaEaanaIl .HEaER4s
JPOBEBHAARAGRET] .Baanigh
=15 bl
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For IBM PC with PM 2201

Example

1

The following example runs on an IBM compatible PC
equipped with Philips PM 2201 GPIB interface. The

installation
described,

and starting up of the PC program is not
only the application program. Line 1 to 100

must contain the declaration described in the PM 2201

manual.

The program sets up the counter for 10 Period A
measurements and presents the average result on the

screen.

100
110
120
130
140
150
160
170
180
190
200

210
220
230

240
250
260
270
280
290

310
320

350

370

'DEMO PROGRAM
"PMB669 AND IBM PC

'WITH PM2201 GPIB INTERFACE

'AS CONTROLLER

CLS "CLEAR SCREEN

AD=7 'ADAPTOR NUMBER

ADDR =710 ‘COUNTER ADDRESS
SC=1°SYSTEM CONTROLLER

RES$ = SPACES$(25) '"RESULT

ACT = 0°# READ CHARACTERS IN RES$
MAX = 24 "MAX CHARACTERS TO READ IN
RESS

CALL IOINIT(AD,SC) INIT INTERFACE
TIME =10 "TIMEOUT AFTER 10 SECONDS
CALL IOTIMEOUT (AD, TIME) 'SET TIME-
ouT

CALL IOCLEAR(ADDR) *SEND SDC
'SELECT PERIOD A, TRIGGERED MODE
'AND 1 8 MEASURING-TIME

SENDS$ = "PER A TRIG ON,MTIME 1*
LENGTH=LEN(SEND$)

CALL IOOUTPUTS(ADDR,SENDS$,LENGTH)
Z=0

'INPUT 10 SAMPLES

FORi=1T010

CALL IOTRIGGER(ADDR) 'TRIGGER COUN-
TER

CALL IOENTERS(ADDR,RES$,MAX,ACT)
'READ RESULT

Z = Z + VAL{MIDS$(RESS$,8,13))

NEXT |

PRINT "AVERAGE:",Z/10;"S"

CALL IOLOCAL(ADDR) "GO TO LOCAL
END

Example of a result:

AVERAGED.98004E-05 8

OK

Example 2

This program exampie illustrates the "program data

out’ feature of PM 6669. By asking a set of queries,

the counter responds with its current setup. The output
format of these answers to the queries is identical to

the programming command format. The answers can be
stored and used later for reprogramming (bus learn).

100 “DEMOPROGRAM

110 "PM&66T AND I8M PC WITH PMBRO1
180 "GRPIB INTERFACE AS CONTROLLER
130 AD=7 "ADAPTIR NUMBER

140 ADDR=710 ’*COUNTER ADDRESS

150 SC=1 "SYSTEM CONTROLLER

160 CALL IOCINIT(AD,BC) ’INIT INTERFACE
170 TIME=1G *TIMEDUT AFTER 10 SECONDS
180 CALL ICTIMEOUT(AD,TIME)

190 CL.S *CLEAR SCREEN

200 *ASK FOR AND PRINT PROGRAM DATA
210 PRINT "COUNTER SETTING:"

B2E0 ¢ = “ENCT"

230 GOSUB 460

250 A=1

250 GGSUB 490

260 8% = "MEAC?™

270 GGSUB 44&0

280 A=2

29C¢ GOSUB 490

300 S% = "BUBT"

310 BASUR 460

380 Ama

330 GOSUB 490

340 S% = “INPATY

350 BOSUB 460

360 A=1

370 GOSUR 490

380 8% = "ID?"

FF0 PRINT

400 PRINT "COUNTER TYPE:*

410 GOSUB 440

420 A=1

430 GOSUB 490

440 CALL IQLOCAL(ADDR) "60 TG LOCAL
450 .END

460 L=LEN(S%) “LENGTH OF STRING TO SEND
470 CAll IDOUTPUTS(ADDR,S5%,L} °*OUTPUT STRING
480 RETURN

490G FOR I = 1 TO A

500 MAX=2E

210 ACT=0

520 RESH=SPACE$(25)

530 CALL IOENTERS{(ADDR,RES$,MAX,ALCT)
540 B% = LEFT$(RES$,ACT)

590 PRINT B#%j

560 NEXT 1

570 RETURN

Exarnple of a result:

COUNTER SETTING:

PER A
MTIME Q.00,FRUN ON
TOouT 00.0¢

MGR 000,0UTM 000
EQI OFF,8PR Q10
TRGESL.P POS,TLO AUT

COUNTER TYPE:
PMbe&TF /016728
Ok
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Example 3 For IBM PC with IBM GPIB

This program prompts the user to input a programming

sequence. The sequence is then sent to the PM 6669 This example runs on an IBM PC with an 'IBM General
and the corresponding measuring result is read. Purpose Interface Bus Adapter instead of the Philips

PM 2201 interface.
16C  DEMOPROGRAM
110 PMELET AND ITBM PL WITH PMEZ201

120 *GPIB INTERFACE AS CONTROLLER The following set of device parameters is suitable for
130 CLS ’CLEAR THE SCREEN a PM 6668 with address 10. The device parameters are
140 AD=7 *ADAPTOR NUMBER . . ) ,

150 ABDR=71C ’COUNTER ADDRESS set with the configuration program "IBCONF’, see the
160 8C=1 *BYSTEM CONTROLLER IBM adapter manual.

170 CALL IOINIT(ADR,SC) "INIT INTERFACE
180 TIME=10 *TIMECOUY AFTER 10 SECONDS

190 CALL I0TIMEQUT(AD,TIME) Device Namss COUNTER DEVICE PRRAMETERS Humbers D ©
200 CALL IOCLEAR(ADDR) *SEND SDC
210 PRINT "INPUT YOUR PROGRAMMING MESSAGE?" SESCRIPTION NEW VALUE  VALID RANGE
220 PRINT " (TG QUIT THE PRODGRAM, ANSWER %)

aao hiNE ENPUT 5$ Access Adapiar Nnm: g:;EO * [EFIBx] eny

Primary GRIB Address? EOM to lEM .

g;g ?:LE%?;G;[&EQE? OF BTRING TO SEND ST oot costing?  Tion % (Tious to Tiooos;THORE Sisenies)
o [ £05 Byte? OAH {O0M to FFH or "<oharacter>l

&0 IF S$<>"#" GOTO 280 Terminato Resd on E0S?T  Yes * {Yes or ol
270 END use Bowie Compare an ECer Mo R Maalvt
280 CALL IO0UTPUTS{(ADDR,S5%,L.) *OUTPUT STRING S e . ’

890 ,TG BE SURE, TRIBGER CDUNTER[ Send EOI w/last Hyte of wWrits? Yes % LYes or Mol

300 CALL IGTRIGGER{ADDR)

310 "BET THE MEASURING REBULT

820 MAX=ED

330 ACT=0C

340 RES$=S5FPACE$(Z3)

350 CALL ICENTERS(ADDR,RESS ,MAX,ACT)
360 PRINT

370 PRINT "RESULT READ AB: ";RESS Example}
380 PRINT
370 GOT0 210

The following program sets up the courter for 10

Let us as an example select Single Period measure- Period A measurements and presents the average resutt
ments, on the screen.
INPUT YOUR PROBRAMMING MESSAGE? 100 "DEMO PROGRAM
(T QUIT THE PROGRAM, ANSWER *} 110 "PM&&AT AND IBM PC WITH IBM
PER A,MTIME © 120 ’GF1EB ADAPTOR AS CONTROLLER
130 CLS "CLEAR SCREEN
RESULT READ AS:  PER 0000001 . QOE-S 160 7INIT
180 ADNAMES = "COUNTER"
160 CALL IBFIND(ADNAMES,CNT%)
INFUT YOUR PROGRAMMING MESSAGE? 170 *SEND SDC
(TO QUIT THE PRDGRAM, ANSWER #) 18O CALL IBCLR(CNT%)

190 "SELECT PERICGD A, TRIGGED MODE
200 *ANMD MEASURING TIME 1 S

210 WRT$ = "PER A,TRIG ON,MTIME 1"
280 Lall IBWRT (CNTY,WRTS

230 TINPUT 10 SAMLES

240 Z=0 .. .. .

250 FOR I= 1 TG 10

260 CALL IBTRGICNTY) *TRIGGER COUNTER
270 LAkl IBRBICNTY%,RD%) *READ RESUH.T STRING
280 2 = Z + VAL{MIDE(RD%,8,13)2

290 NEXT I

300 PRINT "AVERAGE:";Z2/103"8"

310 £ALL IBLOCCONTYY GO TO LOCAL

320 END

Example of a resuit:

AVERAGE : F.98041BE-06 S
Ok

1988-02-01 PHILIPS PM 6569 - OPERATORS' MANUAL
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Specifications

Measuring functions

Frequency A or B
Range,
FregA: 0.1 Hz..120 MHz
FreqB: 100 MHz...1.1 GHz (optional)

Mode: Reciprocal frequency counting.

25+10" *FREQ
LSD dispiayed:

Measuring-time

Frequency A/Ag

A Frequency-A measurement is performed, The
measured frequency is divided by the constant Ag
before display. The resolution of the displayed ratic is
determined by the FREQ A measurement, At power-on
Ap is set to 1 (default).

Frequency A-Ag

A Frequency-A measurement is performed. The value
of constant Ay is subtracted from the measured
frequency before display. The resolution of the
displayed difference is determined by the FREQ A

RPM A

A FREQUENCY A measurement is done. The measured

frequency is multiplied with 80, and shown on the dis-
play as revolutions per minute (RPM).

Range:  6RPM...720° 105 RPM

Period A

Range: 8ns..2° 108s

Mode:  Single period measurement (SINGLE) or

15D displayed:

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

5+ PERIOD
10% (TIME > 100s)

Period average measurement;
25+10°7 « PERIOD
Measuring-time

Totalize A

Event counting is controlled by the START/STOP
button, Sequential start-stop counts are accumulated.
RESET cioses the gate and resets the Frequency
Counter to zero.

Range:
0...1 * 10%5 with indication of k or M (kilo-pulses
or Megapulses). The result is truncated if out of

display range.

Frequency range:
Sine-wave: 10 Hz...12 MHz
Pulse:; 0Hz...12 MHz

Pulse pair resolution: 8 ns
LSD displayed:

1 unit count (counts < 109)
5e counts/109 (counts 2 mg)

Width A

A positive Pulse Width measurement is performed.
Measuring time selection is not valid {(always SINGLE
measurements).

Range: 100ns..2° 108s

L3D displayed:
100ns (TIME < 100s)

5= WIDTH
10% (TIME 2 100s})

period average measurement (at 0.2, 1 or NOTE: Triggering on 50% of amplitude will occur
10 s Measuring-times). only if the duty faclor of the signal is
0.5.
PHILIPS PM 6669 - OPERATORS’ MANUAL 1988-02-01
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Definitions
LSD displayed

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

0.3 Hzisrounded to 0.1 Mz and 5 Hz to 10 Hz) and
cannot exceed the Sth digit.

Resolution

Resolution = smallest increment between two measuring
results on the display, due to the 1 count error,

Freq A, B, Period A:

Resolution can be 1 LSD unit or 2 LSD units.

if,  LSD - Measuring-time 407
FREQ or PERIOD

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

bility).
SINGLE Period A and Width A:

Resolution equals 1 L.SD unit.

Inaccuracy

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

= __ Resolution
FREQ, PERIOD or WIDTH

+ relative trigger error = relative time base error
Relative trigger error:
Freq A, Period A:
+  Doige voltage A (Y
signail slope A (V/s) * meas time

Relative time base error:

+  deviation from 10 MHz
10 MHz

Input specifications
Input-A
Frequency range:

10 Hz...120 MHz {Typically up to 160 MHz with

30 mVgpg Input signal.)
Sensitivity,

Sine: 10 mVgpag, 10 Hz...120 MHz

{30 mVups, 120...160 MHz typically)
- Pulse: 30 mVpp, 0.1 Hz...120 MHz

Coupling: AC

Impedance: 1Ml //30pF

Attenuation:  Continously variable in two ranges
between x1 and x400

Filter: Switchabile 50 kHz iow pass noise

filter with a suppression of 20 dB at
200 kHz.

Trigger levels:
3 different levels for triggering on signals with
various duty factors, and AUTO.

NJ  syminetrical input signals, should be
selected for input signals with a duty
factor of 8.25...0.75.

LI positive pulses, for input signals with
duty factor <0.25.

T negative pulses, for input signals with
duty factor >0.75.

AUTO trigger level:
The counter will make test settings and automati-
caily select the best trig lavel setting.
AUTO requires repetitive signals with a repetition
rate > 100 Hz. AUTO is not active in TOTALIZE-
A measurements.

{Trigger siopes via GPIB only:)
Positive or negative.

Maximum voltage:
3BOVipe + ACpeak) between 0 and 440 Hz,
falling to 11 Vgpg at 1 MHz,

4 RN A A
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Specifications

Input-B (option PM 9608)

Frequency range:
100 MHz...1.1 GHz

Coupling: AC
Operating input voltage range:
10 mVRpps.--12 Vppag, 100 MHz..900 MHz
15 mVgpag.- 12 Vg, 900 MHz...1.1 GHz
AM tolerance:
S8%, minimum signal must exceed minimum opera-
ting input voltage requirement

Impedance: 50 [ nominal, VSWR <2

Maximum voltage without damage:
12 Vgpmg. 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 MMz
Coupling: AC

Sensitivity: 500 mVRs
input impedance: approx. 300 {2 at 10 MHz

Max input voltage: 15 Vg

eneral information
Power requirements
Line voltage:
115 or 230 Vg +15%;
46...440 Hz, (<20 VA incl. all options).
Safety:
in accordance with IEC 348 CLASS | and CSA
5568.

Line interference:;
below VDE 0871 B and MIL STD 461.

Battery unit:  See PM 9605 option.

Dimensions and weight

Width: 186 mm
Height: 88 mm
Depth: 270 mm
Woeight,

net: 2.1 kg

shipping: 3.0kg

Cabinet:

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

Environmental conditions

Temperature,
Operating: 0°C...+50°C
Storing:  -40°C...+70°C

Altitude,
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 [EC 88F¢

Bump test: According to IEC 88Eb

Handling tost: According to IEC 88Ec
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Display

Read out:
9 digit LCD display with unit indication.

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

GATE indicator:
Indicates that the counter is busy measuring.

REMOTE indicator:
Indicates whan controf over the counter is taken
over by an installed GPIB interface PM 9804.

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 6668/.1.)

= MTCXO0, i.e. Mathematically Temperature Compen-
sated Crystal Oscillator {order no PM 6663/.3.). The
MTCXO can be orderad separately for later upgrading
of the counter {option PM 9607).

MTCXO working principle:
The temperature of the crystal is measured. The
built-in microprocessor calculates the frequency
deviation for that particular temperature from a
stored table. The measuring result is mathemati-
cally corrected for the time-base frequency tem-
perature error, before being displayed. The cor-
rection is switched off when SINGLE is selected to
increase the number of measurements/second. This
may introduce an additional time base error of
<1+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 setfings.

Default settings,

Function: FREQ A

Measuring-time: 028

Trigger-level offset: AUTO
Reset

The RESET-button has three functions:

1. RESET. Starts a new measurement. The
settings are not changed.

2. LOCAL. Mabkes 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 A
8TOP

Measuring-time

A Measuring-time of 0.2 s, 1 8, 10 5 or SINGLE can be
selected.
NOTE: When SINGLE is sefected together with
PERIOD or WIDTH, the result is a single
cycle measurement, but SINGLE together
with FREQUENCY or RPM results in a fixed
3 ms Measuring-time.

Moasuring rate:

Qscillator version: Uncompen- MTCXO Approx. 5 measurements/s.
sated
Stability against:
Ageing per month <5107 <1907 Display time:
MNormally the display time equals the set
per year <50108 <5+107 Measuring-time. When SINGLE is selected, a
display time of 0.1 seconds is used.
Temperature changes <1+ 105 <2+1077
0..50°C
Line voltage <1+10°8 <1+10®
changes 10%
'1888-02-01 PHILIPS PM 6862 - OPERATORS’ MANUAL
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Displ hold/Store Ag
The DISPL HOLD/STORE Ag button has two functions:

1. DISPLHOLD: The current measurement result
is frozen on the display. A new
measurement starts when RESET
button is pressed.

This function is active in FREQ
A measurements only. When the
button is pressed for >1 s, the
result on the display is stored as
the constant A, which is used
for the calculation of frequency
difference (A-Ag) and ratio

(A/Ag).

2. STORE Ag;

Blank digits

This function blanks any number of least significant
digits on the display, in order to hide unstable digits
on the display.

Optional accessories
GPIB-interface, PM 9604

Mounting:
Inside counter cabinet.

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

Address setting:
Switch selectable at rear panel between 0 and
30. Factory preset at 10.

" Programmable device functions:
Measuring functions
Measuring-time

Trigger slope

Manual Totalize gate control
Output separator selection
Device clear

Device trigger

High-speed dump

MTCXO on/off

Short cutput 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).

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

In addition the combination 13+ 10 (CR+LF) can be pro-
grammed. The EQl-line can be programmed to be active
iogether with the last output byte sent.

Qutput format:
Measuring result is sent as:

FFFFFFOXO0000000E £ XS(S) 21(22) characters.

FFFFFF= Function code 3...6 characters

0 = Normally space. O on overflow

X.X = Measuring result

= Exponent pointer

= Exponent sign {+ or-)

= Exponent value 0..9

= Selected separator

} = Second separator LF only if output
separator CR +LF has been selected.

AP e m
f

When you sslect "Short output format’ FFFFFF and
leading zeroes are omitted.

High-speed dump

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

The output format is FMXOCO0OC0OOOXS(S) where F
is calculation formula, M is muitiplier, X.X = 12 hex-
digits representing the register contents, and 5(S) is
the set output separator.

PHILIPS PM 6860 - OPERATORS’ MANUAL
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Ranges:

Same as for normal operation, with the foliowing
exceptions:

Frequency; Max measuring time: 1 s

Period, average; Max measuring time: 1.4 s

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 ls

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 (uniess input buffer is ful)

Battery unit PM 9605

The PM 9805 is a rechargeable battery unit for mount-
ing inside the counter. The unit contains a standard

6 V sealed lead-acid battery and an automatic battery
charger.

Battery capacity (20°C):
Approx 15 Wh

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

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

Battery protection:
Qvercharge protection and auto-shut-off total
discharge protection.

Temperature,
QOperating: 0...+40°C
Storage: -40...+50°C

Weight: 08kg

Rack-mount kit PM 9606

The PM 6669 can be installed in a standard 19" rack
using the rack-mount kit PM 8606. One counter

PM 8669 can be installed together with a second
instrument with a half 13-inch width.

Page: 57

88 mm,
260 m
o 4 o Y
l]_: 4657 mm ,,,é
482.6 mm -

Figure 16. Size of the Rack-mount kit.

High stability time-base PM 9607

See specifications for optional MTCXO time-base.

1.1 GHz HF-input PM 9608

See specifications for optionat Input-B.

19688-07-28
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Ordering information
Versions
The PM 6669 ordering number consists of the basic

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

indicating maximum
frequency (0 or 4)

indicating time base
oscillator (1 or 3)

indicating interface
1 (1,3 0r6)

PMB669/ XY Z
Type No. Description

PM 6669/011 Frequency Counter, 120 MHz frequency
range, uncompensated oscillator
Ge 10‘7/momh, incl Operators’ Manual.

PM 6669/4..  As above, but including 1.1 GHz
HF-input
PM 9608,

PM 6669/.3.  As above, but including crystal
oscillator _
PiM 9807 (MTCXO).

PM 6869/..3  As above, but including battery unit
PM 9805.

PM 6669/..6  As above, but including GPIB interface
PM 9504
Example: PM 6669/416 means a PM 6669 Frequency
Counter, including both a 120 MHz and a

1.1 GHz input channel, an uncompensated
oscillator and a GPIB interface.

Options and accessories

PM 9804 GPIB-interface

PM 9605 Battery unit

PM 5608 Rack-mount kit
PM 9607 MTCXO time-base
PM 9608 1.1 GHz HF-input
PM 9609 Carrying case

PM 2296/50 IEEE to |EC adapter
PM 2295/05 IEEE cable, 0.5 m
PM 2295/10 IEEE cable, 1 m
PM 2285/20 IEEE cable,2 m

PM 8311/09 1.5 GHz, 500 (] probe set, 1:10

PM 8922 120 MHz, 1 MI1 probe set, 1:1 and 1:10
PM 8943 850 MHz, 1 M{l FET probe set

PM 9581 50 {1 termination, 3 W

PM 9585 50 £l 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 instalfed
together in a PM 6669 counter.

Manuals

9499 460 12411
9499 460 12418
9499 480 12432
9499 465 00711

9489 460 12711

Cperators’ Manual
OCperators” Manual (German)
Operators’ Manual (French)
Service Manual

GPIB Pocket Guide

PHILIPS PM 6669 - OPERATORS’ MANUAL
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Checking the sensitivity of counters

FULESE BENES PUAR ~asn PP A BRARKIAA S



Page: 60 Appendix 1
Introduction Method 1
a} Set the counter to maximum sensitivity.
The sensitivity of a counter is normally specified as b Adijust the amplitude of the signal-source to the
the minimum signal voltage on which the input of the minimum level accepted by the counter.
counter will trigger correctly. c) Read the amplitude on the oscilloscope.
d) Check that the reading is the same as, or less

When you use a signal-source with an output-impedance
of 50 {1, constant-output-amplitude, and the counter has
a 50 {1 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 amplitude of the signal between the signaksource
and the counter input.

Two factors determine the magnitude of the changes,
i.e. frequenicy and capacitive load.

EXAMPLE: Fora 1 M{Y//35 pF input, the 35 pF par-
alfel capacitance is approximately equal to
a 50 §1 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 £ output impedance.

e 2350 MHz oscilloscope with a 50 £1 input
impedance.

*  BNC T-piece.

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

High-impedance inputs (1 M0)

Counter
undor test

Oscillescone
¥ 350 MHz

Signal source

T-plece
directly

Attenuator on counter

(if required) Shortest cable

possible

Figure 17. Connect the instruments like this.

a)

b)

than, the sensitivity level in the counter specifi-
cations.

| Method 2

Adijust the amplitude of the signal-source until
the oscilloscope indicates the sensitivity limit in
the counter specifications.

Check that the counter is operating correctly.

Low-impedance inputs (s0 )

If you have a calibrated signal-source

Adjust the signal-source 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 following methods

Method 1

a)

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

b}  Set the counter to maximum sensitivity {if
adjustable).

¢} Adjust the ampfitude of the signal-source to the
minimum level accepted by the counter.

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

&) Read the amplitude on the oscilloscope.

f 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-source
until the oscilloscope indicates the sensitivity
limit in the counter specifications.

] Disconnect the cable from the oscilloscope and
connect it to the counter.

o) Set the counter to maximum sensitivity (if
adjustabte).

8) 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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index

1.1 GHz HF-input

Specifications, . . . . . . . 54
50 kHz filter

Operating the button 28
A, storing

SeeDispl. Hold. . . . . . . 26
Abnormai bit

See'Status Byte’ . . . . . . 40
Accessories

Ordering . . . . . ... .. 58
Address

Switches . . . . . .. ... 35
Address-selector

whereisi? . . . . . . . .. 6
Auto trigger level, selecting. . . 24
Battery unit

Installation . . . . . .. .. i3

Qperation . . . . ... .. 30

Preventive maintenance . . . 30

Specifications. . . . . . . . 57

Storage . . . .. ... .. 30
Blanking out digits

Selection. . . . . . . ... 24

Specifications. . . . . . . . 58
Bus commands that gives an
answer

GPIR. . ... ... ....45
Bus Learn

GPIB. . ... ....... 45
Caution statements . . . . . . 4
Check-list

GPIB program . . . . . ., . 36
Checking

GPIB-communication . . . . 35
Colours on the front panel

See Frontpanellogic’. . . . 17
Controlier

ConnectingGPIB . . . . . . 35
Controls,
operation. . 18,20,22,24,28,28

Coverremoval . . . . .. ..
Crystal oscillator

Specifications. . . . . . . .
Default settings

See 'Counter settings after

switchingon' . . . . . . . .

Specifications. . . . . . ..
Delimiters

See'Separators’ . . . . . .
Dimensions. . . . . . . . ..
Display

Specifications, . . . . . . .

Display-hold
Operating the button . . .
Specifications. . . . . . ..

Earthing . . . . . . . .. ..

11

Environmental specification . .
EQ0I mode

See 'Qutput separator’ . . .
Error

code . . . . ...
Eor-codes . . . . . . ...
External-reference

Description . . . . . . . .

Specifications . . . . ...

Using. . . ... .....

Whereisthe input?. . . . . .
Fiiter 50 kiHz

Operating the button . . . .
FNC?

GPIB ... ........
Free-Run

FromGPIB . ... ....
Frequency A

fromGPIB. . . ... ...

Measurements. . . . . . .

Specifications . . . . . . .
Frequency A-AD

Specifications . . . . . . .
Frequency A/AQ

Specifications . . . . . . .
Frequency B

FromGPIB . . ... ...

Specifications . . . . . . .
Front panel

Presentation . . . . . . . . .
Frontpanellogic. . . . . . .
FRUNJOFF . . . . ... ..
FRUNON. . . . ... ...
Function selection

GPIB . ..........
Functions

Selecting . . .. .. ...
GET

See'Trigger’. . . . . . . .
GPIB-interface

Installation. . . . . . . ..

Operation . . . . . . ...

Specifications . . . . . . .

Where is the connector?
Grounding. . . . ... .. .
HF-input

instaliation. . . . . . . ..
High-speed dump

GPIB . ..........
High-stability oscillator

installation. . . . . . ...
HOLD

display . . . . ... ...
iD?

GPB...........
identityof counter . . . . . .

54

28
6

28

IEC-825 bus

SeeGPIB-bus. . . . . . .. 33
IEEE-488 bus

SeeGPIB-bus., . . . . . .. 33
Inaccuracy

Definition. . . . . . . . .. 53
Index . . . . .. e 61
Input separator

GPIB. . .. ........ 35
Input-A

Operation . . . .. .. .. 26

Specifications, . . . . . . . 53
Input-B

Selection. . . . . ... .. 26

Specifications. . . . . . . . 54
input-C

See Ext. Ref.input . . . . . 54
Installation . . . . . . . ... g
instalingoptions . . . . . . . 11
bocal . . . . . ... 26
Long output format

GPIB. . . ... ...... 42
LSD

Displayed . . . . . . . .. 53
Measuring

Frequency A . . . . . . .. 18

FrequencyB . . . . . . . . 18

PeriodA . . . . . ... .. 20

RPM. . .. .. ... ... 20

time selection. . . . . . . . 22

Measuringrate . . . . . . . 55
Measuring-time

FromGPIB. . . . .. ... 38

Function . . . . .. . ... 23

Specifications. . . . . . . . 55
MTCXO
~nstafiation . . .. L L L L 12

Specifications. . . . . . . . 55
Operating instructions . . . . . 15

Operating the controls

...... 18, 20,22, 24,26, 28

Ogptions

available . . . . .. .. .. 8

Installation . . . . . .. .. 1
Oscillator replacement

See MTCXO . . . . . . .. 12
CUTPM <number> . . . . . . 42
Cutput mode

GPIB. . .......... 42
Output separator

GPIB. . ... ..o 37
Period A

FromGPIB. . . ... ... 37

Specifications. . . . . . . . 52

Measurements . . . . . . . 20
Pii 9804

See 'GPIB-interface’ . . . . . 56
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PM 9605 Specifications . . . . . . . 55

See 'Batteryunit’ , . . . . . 57 Time-out
PM 9606 FromGPIB . . ... ... 39
See'Rack-mount kit'. . . . . 57 Totalize A
PM 9608 Description of function . . , 21
See'lmput-B’ . . . .. ... 54 FromGPIB . . ... ... 37
Power Specifications . ., . . . . . 52
Requirements. . . . . . . . 54 TRIGOFF. . . . ... ... 39
| Where is the inlet-socket? . . & TRIGON: . . . . ... ... 38
Prescaler Trigger level
See 1.1 GHz HF-input . . . . 11 QOperatingthecontrol. . . . 28
| Product Presentation . . . . . 5 Trigger slope
Programming Check-fist . . . . 36 FromGPIB . . . ... .. 38
Pulse-width A Trigger-level
Description. . . . . . . .. 21 FromGPIB . .. ... .. 38
FromGPIB. . .. ..... 37 Selection . . . ... ... 24
Selection, . .. ... ... 20 Triggered mode
Rack-mount kit FromGPIB . .. ... .. 39
Installation ., . . . .. ... 13 Unpacking . . . . ... .. 10
Specification . . . . . . .. 57 Using PM 2201
Rear panel GPIB-example . . . . . .. 48
Presentation . . . . . . .. 5] Voltage-range
Removing thecover . . . . . . 11 Selecting . . . . ... .. 10
Reset Specifications . . ., . . . . 54
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