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| Binning

MODE?
AUTO

SER

PARAL
PARAM?
PARAM QUA
PARAM DISS
PARAM PHA
PARAM IMP
PARAM VOL
PARAM CUR
PARAM AUTO

FRE
FRE?

LEV?
LEVLO

LEVHI
LEV NO

DC_BIAS?
DC_BIAS OFF
DC_BIAS INT
DC _BIAS EXT

AVG?
AVG ON
AVG OFF

asks for measurement mode
automatic measurement mode
sets series measurement mode
sets paraliel measurement mode
asks for selected parameter
quality factor is displayed
dissipation factor is displayed
phase angle is dispiayed
impedance is dispiayed

voltage is displayed

cusrent is displayed

switches to measurement mode
selected belore

sets test signal frequency
asks for test signal frequency

asks for tesi sigrat vollage

test signal 50 mV AC or
300 mv DC

testsignal 2V

test signal 1V

asks for DC bias
DC bias off

DG bias internal
DC bias external

asks for averaging
increased averaging
r averaging

TEST _SiG?
TEST SIGAC
JEST_SIG DC

com?

RESI?
CaP?
INDU?
IMp?
QUAL?
DISS?

PHA?
VOL?
CUR?

TRIM

CON
SIN
TRIG

MEA_FAST?
MEA_FAST ON
MEA_FAST OFF

ANG_HOLD?
ANG_HOLD ON
ANG_HOLD OFF

ERR?

asks for iest signal
AC test signal
DC test signal

asks for dominant/secondal
parameter

asks for resistance value
asks for capacitance value
asks for inductance value
asks for impedance value
asks for quality factor value
asks for

dissipation factor value
asks for phase angle vaiug
asks for measured voltage
asks for measured current

open{short-circult trimming

continuous measurements
singie measurement
starts single measuremeant

asks for fast measurement
fast rneasurement on
fast measurement off

asks for hold function
gain factor is fixed
internal gain factor is
auiomatically delermined
asks for efror message

T

| B4 ON

BiN?

binning mode on
B8iN OFF normal measurement made
BIN allocates data to selected bin §
asks for the bin the

component is allocated to
BIN_DISABLE disables sefacted bin ;
BIN_ENABLE enables selected bin i

4 BIN_SET? asks for selected bin set
| BUF BIN?  asks for the selected bin
. from the buffer for editing
| BUF CLR deistes buffer for editing
BIN_ERA detetes selected bin sat
BIN_STO stores bin set
BIN_RCL loads bin setinte
register O for binning
BUF_RCL loads bin set into
buifer for editing
i BIN_ABS input of absolute value
BIN_REL nominal value, lolerance in % §
RESI <NRf> resistances, nominat
CAP <NRf> capacitances, nominal
INDU <NRf> inductances, nominal
IMP  <NRf> impedances, nominal
1 QUAL<NRf> quality factor, normal
1 DISS <NRf> dissipation factor, nominal
4 PHA <NRf> phase angle, nominal
for input of absolute values skip <NRf>
i NAL- mean (= 1y
&g RESH1006 or AES], 3 for 1 HORms
LM HI per it
1 LIM LO wer Hmit







Please note
in correspondence concerning this instrument, please quote the type number
and serial number as given on the type plate.

Bitte beachien

Bei Schriftwechsel Uber dieses Gerat wird gebeten, die Typennummer und die
Gerdtenummer anzugeben. Diese befinden sich auf dem Typenschild an der
Rlckseite des Gerates.

Noter s.v.p.
Dans votre correspondance et dans vos réclamations se rapportant & cet
appareil, veuillez toujours indiquer le numéro de type et ie numéro de série qui
sont marques sur la plaquette de caractéristiques.

Important

As the instrument is an electrical apparatus, it may be operated only by trained
personnel. Maintenance and repairs may also be carried out only by qualified per-
sonnel.

Wichtig
Da das Gerat ein elektrisches Betriebsmittel ist, darf die Bedienung nur durch ein-
gewiesenes Personal erfoigen. Wartung und Reparatur diirfen nur von geschul-

tem, fach- und sachkundigem Personal durchgetlihrt werden,

Important

Comme Vinstrument est un équipement glectrique, le service doit étre assuré par
du personnei qualifié. De méme, I'entretien et les reparations sont & confier aux
personnes suffisamment qualifiées.

The wordmark Phiiips and the Phifips shieldembiem
arg used under licence from Philips Export BV
© 1995, 1996 Fluke Corporation.
All rights reserved.
Data subject to change without notice
Printed in Germany
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PMB304 INSIDE THIS MANUAL -1 -

INSIDE THIS MANUAL

This PROGRAMMERS MANUAL contains information about how to control the
PM6304/PM6304C by aPersonal Computer or Controlier via ! EEE-488 orRS-232.

The manual is organized into the following chapters;

Chapter 1 {EEE-488 Interface

This chapter describes the function of the |IEEE-488 interface and how to set the
instrument address. -

Chapter 2 RS-232 Interface

This chapter describes the R3-232 interface and the steps necessary for configu-
ration,

Chapter 3 Remote Controj Commands

This chapter contains information about the Message Syntax and describes all
commands necessary for operation via IEFE-488 as well as vig RS-232.
Chapter 4 Programming Examples

This chapter shows programming examples for |EEE-488 and RS-232.

-Chapter 5 Printing of Measurement Results

This chapter shows asetup for direct printing of measurement results without PC.

Chapter 6 Error Messages

This chapter lists error messages with referances to chapters in this manual and
10 the Service Manual where the topic is described,

Chapter 7 Commands in Alphabetical Order

This chapter shows alt commands and queries in a short form. it serves as a refe-
rence for correct syntax.







Y-S INSIDE THIS MANUAL PME304

Using the Programmers Manual requires that you are acquainted with the func-
tions of the instrument, measurement setups, parameters and limits.

For detailed information about: »  Characteristics

seo REFERENCE MANUAL

For detailed information about: = Safety Precautions
s (etting Started
s How to Use the Instrument
s Function Reference

see USERS MANUAL. (English)

GEBRAUCHSANLEITUNG {German)
MODE D’EMPLOI (French)
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IEEE-488 INTERFACE













PM6304 IEEE —488 INTERFACE

1 IEEE-488 INTERFACE
1.1 INSTRUMENT ADDRESS

All instrument functions can be controlled via the IEEE-488/1EC

Before learning the remote interface command set, first get acquainted with the
functions of the instrument, measurement setups, parameters, and limits, A

detailed description with exam plesisin the USERS MANUAL or GEBRAUCHSAN-
LEITUNG or MODE D'EMPLO).

interface.

The foliowing chapter describes the functions of the IEEE-488 bus interface.

For commands, Queries, syntax, and terminators seg Chapter 3.

BUSx E

Section
35

Device- Specific Messege

3.4

Section ge
\
|

Section
a3

Section
1.2

|
!
|
.

\r
c

- [nstriment -

i
i 2 HaTa) £ 1Y J——

IEEE—488.1 heEE 48521
Standard iStandard

Standard [ [
¥

JIIEEE—488.2

A = Interface functions

B = Message communication functions
C = Common system functions

L = Device functions

*

this figure is in accordance with "IEEE-488 Standarg Codes, For

mats, Protocols,
and Common Commands” (ANSI/IEEE-488 Std 488.2-1 887}







12 IEEE-488 INTERFACE  PM6304

Remote contro! of the instrument reguires the instrument address to be known.
On delivery from the factory the address is set to 20. You can display the set
address by pressing the INTERFACE key. You can change the address from 1 to
30 by pressing the step keys.

On power up the instrument is in “local’ mode (input via kevboard}. When
addressed as listener by a controller, the text REMOTE appearsin the display field.
All keys except LOCAL are locked and you can now operate the instrument in
rermote control. To returnto local operation, use the addressed command GTL (go
to local) or press the LOCAL key. To avold unintended focal control, you can
disabie the LOCAL key by using the universal command LLO (locai lockout).

1.2 INTERFACE FUNCTIONS

The following interface functions are implemented;

AH1: acceptor handshake SRt service request SRQ

SH1: source handshake DC1: device clear function

L4:  listener function DT1: davice trigger function
T8:  talker function PPO: no paraliel poli

RL1:  local/remote with local tockout C0: no controfler function

E2:  iri-state drivers

Hardware, connections, and the handshake procedure are in accordance with
IEEE-488.1.

M W

L
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RS-232 INTERFACE
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and after 2 seconds

PM6B304 RS5—~232 INTERFACE 2-1

2  RS-232 INTERFACE
2.1 INSTRUMENT CONFIGURATION

All instrument functions can be controlled via the RS-232 interface.

Before learning the remote interface command set, first get acquainted with the
functions of the instrument, measurement setups, parameters, and limits. A

detailed description with examples is in the USERS MANUAL {also in the
GEBRAUCHSANLEITUNG or MODE D’EMPLOI)

The following chapter describes the functions of the RS-232 bus interface.

Chapter 3 contains information about commands, queries, syntax, and termina-
tors. ' ‘

You can also send measurement resuits directly.to a printer via the interface with-
out any PC or controller. This mode is described in Chapter 5.

Remote control of the instrument requires an interface communication coniigu-
ration that matches that of your PC. Press the INTERFACE key to display the

current configuration. Press the step keys to change the displayed configura-
tion.

Pressing the INTERFACE key shows the current configuration;

Function and Key Operation Display
INTERFACE Communication or Printer mode
' (CoorPr)

b 35
d f

P o
That means:
baud rate 9600, data bits 8,
parity no







D o+

5.2 _ RS—-232 INTERFACE PM8304

If you want different settings press the INTERFACE key again during display:

Function and Key Operation Display

INTERFACE

=

select operating mode
Pr Printer mode
or Co Communication mode

lNTE?f.A\!CE . b H i_,' d

g

86"

select baud rate

110, 150, 300, 600,

1200, 2400, 4800, 9600, 19200
for 110 baud 2 stop bits are set,
otherwise 1 stop bit

me MR S R OB RGO PR AR OEM M OM MO OB OE OB W W ¥ W E B B W







PM6304  RS-232 INTERFACE 2-3

Function and Key Operation - Display

. dALA

i

select data bits 7 or 8

k (7 bits for parity Even or Odd)
i

l .

|

INTERFACE r~

! n

|

1 select parity Even, Qdd or no 3
i | (parity no for 8 data bits only)
N

3
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R5-232 INTERFACE FMB304

Function and Key Operation

Display

INTERFAC

INTERFACE

HAAdS

on

select Xon/Xoff h_ancishake
on or ofF

Eﬂﬂﬂ

3

setect 3 or 7 wire connection

Press the INTERFACE key again to leave the mode.

i you do not press any key within 3 seconds during configuration, the instrument
automatically returns to measuring mode, and the altered configurations are not

stored.

ERENE

MmN MW

mE M mE R B W

mow MM om
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PM6304 RS—232 INTERFACE A 2-5

On power up, the instrument is in 'local’ mode (input via keyboard). When you set
the instrument to listener mode by sending the command ESC2 via PC, the
REMOTE text appears on the display. All keys except LOCAL are locked and the

¢ instrument can now be operated in remote contral, Return o local operation is

done by the command ESC 1 or by the LOCAL key. To avoid unintended loca
control, you can disable the LOCAL key by using the command ESC 5.

2.2 INTERFACE FUNCTIONS AND WIRING

Operating modes: Communication mode,
talk only mode (Printer mode)

Baud rates: 110, 150, 300, 600, 1200, 2400, 4800, 9600, 19200
Data bits: 7or8
Stop bits: 1 (2 for 110 baud only)
Parity: oDD
EVEN
NOQ (with 8 data bits)
Xon/Xoff Handshake: ON or OFF
Hardware conneaction: 3 wires, no hardware handshake

7 wires, with hardware handshake

Hardware handshake: DSR/DTR and CTS/RTS

Connector: 9-pin D-connector {male)
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Because the PC and the RCL Meter are DTE (Data Terminal Equipment) you
should use the following pin configuration for the RS-232 connection cable. In
general it is recommended that you use a well shielded cabie for adeguate radio
interference suppression.

to PC ) to PM6304
9 pin {femaie) 8 pin {fermale)
SIGNAL PIN PIN SIGNAL
1o nc. neo i
BxD 2 2 RxD Received Data
™D 3 :::DCZ 3 Txb Transmitted Data
DTR 4c c 4 DTR Data Terminal Ready
GND 50 o 5 GND Signal Ground
DSR 6o : o 6 DSR Data Set Ready
RTS 7 7 ATS Request To Send
C7s8 8 Z:>: 8 CT8 Clear To Send
9o n.c nec.c9

This cable can he purchased from your local Fluke organization,
order number PM 9536/041.

If you use a 3-wire connection, set the PM&304 to software handshake.

te PC to PM6304.
9 pin (female) 9 pin (female)
SIGNAL PIN : FIN  SIGNAL
1o o1
RxD 20 o 2 RxD
™D 3 o—————><-—o 3 TxD
4o o4
GND 5o o 5 GND
6o ¢ 6
7o ‘ a7
Bo o8
8o o9

b
i
B
;4
-
i
&
B
E
E
B
B
3
[
E
E
B
-3
E
B
E
2
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2.3  SPECIAL INTERFACE FUNCTIONS

_ For communication with the RS-232 interface, use the following commands {simi-
ar to the addressed and unaddressed interface commands for IEEE-488):

R TR TR R R TR Y TR 3|

RS-232 Function similar to [EEE-488
ESC1 go to tocal GTL
ESC2 go to remote controi GTR
ESC 4 device clear DCL
"ESC 5 local lock out LLO
ESC7 asks for status byte *STB?
ESC8 device trigger DTR

These commands should be implementedin an application program, so they can
be sent to the instrument by a PC.







Chapter 3

REMOTE CONTROL COMMANDS
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3  REMOTE CONTROL COMMANDS

“In this section the commands are described as they relate to the instrument

functions and front panel keys, which are listed in the Users Manual, Chapter 5,

Function Reference. If not stated otherwise, following commands are used for
IEEE-488 as well as for RS-232.

3.1 PROGRAM MESSAGE SYNTAX

You can combine several commandsin a message and send them to the instru-
ment, using the semicolon ";” as a separator between the commands.

Header and data element must be separated by a space; the end of a message

must beterminated by NL {(new line), ~ END or both for the IEEE-488 interface and
by NL for the RS-232 interface.

SEMI
COLON

HEADER SPACE

TERMINATOR
NL / ~END

_DATA
ELEMENT

3.2 MESSAGE TERMINATOR

The instrument accepts ~ END or NL (ASCII 10 dec.) or both as the terminator

. for a program message via the IFEE-488 interface.
“ The instrument also sets ~END and NL as the terminator for a response mes-

sage. For compatibiiity to earlier controllers, you can program terminators that
depart from the IEEE-488.2 standard. Use the command TRM followed by the
decimal value of the required ASCH character.

Example: TRM 13,10 sets CR NL as terminator for a response message

The command TRM without the decimal value, *RST or the interface functions

SDC/DCL sets the initiai terminator again, The initial terminater is also set after
power on,

Programming via the R$-232 interface uses only NL as the terminator.







30 : REMOTE CONTROL COMMANDS PMB304

3.3 SERVICE REQUEST (SRQ) AND STATUS REGISTERS

A Service Request will be generated if one or more bits of the 'Status Byte Register’
are set to 1 and if the corresponding bits are enabled by the 'Service Reguest
Enable Register’ (IEEE-488 interface only). The controller asks the contents ofthe
"Status Byte Register’ in 'Serial Poll Mode.’

PM 6304 ’Status Byte Register”:

Bit Function Decimal value
0 1
1 2
5 not used 4
3 _ 8
4 message availabie (MAV) 16
5 bit of the 'Standard Event Status Register’ high 3z
6 request for service (RSQ) _ : 64
7 not used 128

To get the information via Service Request that bits of the 'Standard Event Status
Register’ are set, those bits must have been enabled by xESE, and bit 5 of the
"Status Byte Register’ must have been enabled by *SRE.

Direct readout without Service Request is possibile for the IEEE-488 as well as for
the RS-232 interface by using the xESR? guery for the 'Standard Event Status
Register’ and by the xSTB7? query for the "Status Byte Register.’

:
4
i

Rl EEEEREEEEEEEBNS

i

M om P Mmm ™
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PMG304 / PM6304C 'Standard Event Status Register’

[ = * 3
s oy 3 T g
g & 5 é_ 5 & &  *notused for
ER g g O PME3GE  PME30AC
| EF 3 2S5 ;¢ ’
5 X [
! = 5 o W a & £ &
Standard Event Status Register
{rlefsfafafafi]o]

read out by =ESR?

jaus
2
g
=]
L

..$‘@

o

Standard Event Status Enable Registe Ot
I i ' g l > i 4 l 3 [ 2 E ! 1 0} enabiedby‘;ESE ~<I\EH‘1>ﬂa e Que?ue
read out by =ESE?

! Gueue Not~Empty

Service
(?Eﬁﬁﬁﬁ‘éi‘ifég) f::;u:i‘?i)’f:e Register
Serial Poll mode
* read gut by «8TR7
|
! [
i o
3 '®
|z T®
t o LN e
i d N @
|
I Service Reguest Enable Register
‘{E ! E><| > } 4 i 2 I 2 ' ! ! DI enabled by *SRE <NR1>

read out by =SRE?

<NR1> represents a decimal value. The binary pattern of the decimal value sets
the corresponding bits of the 'Enable Registers’ to 1, which enables the bits of the
‘Status Registers’.

All bits of the "Standard Event Status Enable Register’ and the 'Service Request
Enable Register’ are automatically set to 0 when powering up the instrument.
Therefore, in a user program it is necessary that the required bits are setto 1 after
power-on, if Service Request is required.
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Example: TRIG;xOPC

causes the instrumentto set bit 0 of the 'Standard Event Status Register' to 1 when
the operation (single measurement) is completed.

When the instrument is externaliy triggered, it is recommended you send xQPC
alone. Bit 0 is set to 1 when the exiernally triggered measurement is finished.

it xOPC is sent when the operation is already finished bit 0 is not set to 1.

*0PC? Operation Compiete Query

This command aiso works well for single measurements, trimming, and calibra-
tion. Sending the query xOPC? to the generator during a running function causes
the instrument to wait until the function is finished, and then set a 1 in the output
queue. The register can be read out by the controlier without a Service Request.
When a 1 is returned, your user program can then continue.

Data in the output queue activates bit 4 of the *Status Byte Register’ (MAV, mes-
sage available), which may generate Service Request. To avoid generating an
SRQ, disable bit 4 (set it to 0).-Bit 0 (operation complete) of the 'Standard Event
Status Register’ is not affected by xCPC?

Contrary to x0OPC, the query xOPC? is more convenient for the R8-232 interface
because the 1 is directly sert; a separate read-out is not necessary as it wouid be
for the IEEE-488 interface.

It xOPC? is sent when the operation is already finished, bit 0 is not setto 1.

*WAI Wait-to-Continue Command

This command sent to the instrument in a message string with other commands
causes the instrument to execute the command following *WAI only when the
previous command is compieted.

Example: TRIG;»WALLCOMP?

in single measurement rmode this message causes the instrument to wait uniit the
measurement is finished, after that it sends the resull. This avoids areadout of the
stored values of the previous measurement.

The meassage SINGLxWALCOMP? is only applicable for external tngger the
command TRIG via interface is not accepted in this case.

Sending *WAl alone or at the end of a string could stop the communication via the
interface.

5
A
o
&
%
5
|
%
%
7
z
5
B
3
5
B
g
B
B
8
B
3
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PMB304 REMOTE CONTROL COMMANDS 3-7

*TRG Trigger Command
When receiving xTRG, the instrument starts a measurement in single measure-
ment mode (see page 3 — 14 to set instrument for single measurement mode).

Status and Event;

*CLS Clear Status Command
Sets bits of the 'Standard Event Status Register’ and of the 'Status Byte Register’

to zero. Sending #CLS as a single command or as the first command of a string
also clears the contents of the Output Queue.

*ESE Standard Event Status Enable Command
*ESE, fellowed by a decimal value, sets the bits of the 'Standard Event Status

Enable Register'. For more detall on the assigned bits of the "Standard Event
Status Register,’ see Section 3.2,

*ESE? Standard Event Status Enable CQuery

This query asks the instrument for the contents of the "Standard Event Status
Enable Register’. The response is a decimal value.

Example: "255 = all bits are set to 1: all events of the 'Standard Event Status
Hegister' are enabled.

*ESR? Standard Event Status Register Query
Asks for the contents of the 'Standard Event Status Register.” The response is a

. decimai value. This query also clears the register contents.

*SRE Service Reqguest Enable Command
*SRE, followed by a decimal value, sets the bits to 1 of the 'Service Request

Enable Register,’ except bit 6. For more detail on the assigned bits of the 'Status
Byte Register’, see Section 3.3.

*SRE? Service Request Enable Query

Asks for the contents of the "Service Request Enable Register,” The response is
a decimal vaiue. ‘
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*8TB? Read Status Byte Query
Asksforthe contents of the 'Status Byte Register.” The response is a decimal value.

Sending this guery via |EEE-488 interface causes the PM 8304 to set bit 4 (MAV)
of the Status Byte Register. The outptt is 18 dec if no further dits are set.

Save and Recall Instrument Settings:

*SAV Save Command

This scommand, followed by a decimal value from 110 9, stores the current instru-
ment setting including trimming data into the corresponding internal memory
register. The contents of the memory are not affected by the command xRST or
when the instrument is turned off,

*RCL Recall Command

This command followed by a decimal value from 1 to 8 for the memory place calis
up and executes the instrument setting stored in that memory register. Trim data
are also recalled.

3.5 DEVICE SPECIFIC MESSAGES

This section contains the remote programming commands necessary to select
operation modes and parameters and to read out measurement values.

Numeric entry

<NRf> flexible numeric representation

Under the IEEE-488.2 standard, numeric vaiues can be given to the instrument in
integer <NR1>, real <NR2>, or exponential <NR3> forms. The number of digits
is limited to 10 for mantissa and 2 for the exponent. The dimension {Hez, K H, &,
V, I, or degrees) is automatically set by the instrument,

MR OM MW NN EEEEEN N







PM6304 REMOTE CONTROL COMMANDS 3-9

You can set the test frequency, for example, to 1 kHz with following inputs for
<NRf>:

FREQUENCY 1.000e3

FREQUENCY 1000

FREQUENCY 1000.0

FREQUENCY 1E3

FREQUENCY 1000.1 nstrument rounds to its nearest
available frequency which is 1 kHz

Some headers can be sent as command headers to program the instrument and
also as queries by adding a question mark. The instrument returns its actual set-
ting in response to the query.

Example: FREQUENCY 1E3 sets the test signal frequency to 1 kHz
FREQUENCY? response: FREQ 1.0E3

Sending several queries in a single string could cause an error message if the
answer exceeds 31 characters.

Most headers can be used in short form, marked with bold letters in the table,
Example: AVERAGE ON in short forms AVG ON

3.5.1 Instrument Settings and Measurements

3.5.1.1 Measuring Modes

. Inmostcases, you will be interested inthe dominant parameter of the component.
_This isautornatically determined in the AUTO mode. The display shows AUTO, the
value of the dominant parameter in the upper iine, the value of the secondary
parameter in the lower line and the appropiate equivalent circuit symbol.
Ifyouwantto determine a parameter that differs from the automatically determined
by the instrument, select SERIAL or PARALLEL MODE.
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Auto Mode Desicion Diagram

i Reactance ®
. ) =1
5 fmf .
B
C=D=1
2
o
£
¥
D = 1000
Q = .00 E
—l-—-""————“ T e [ ﬂ
Resistance E
321%
=0 g
2 i
:'5
g §
8
\ !l Q=D=1 §
§ p—
e = i
. Q = 1000
-X¥ B = 0.001

Commands: MODE AUTO
MODE SERIAL
MODE PARAL

Query: MODE?

Response: MODE AUTO
MODE AUTO SER
MODE AUTO PAR
MODE SER
MODE PAR
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3.5.1.2 Parameters

Youalso can select certain parameters to be displayed, for example, phase angle,
guality factor, impedance, etc.

Commands: PARAM QUALITY quality factor
PARAM DISSIPATION dissipation factor
PARAM PHASE phase angle
PARAM IMPEDANCE impedance
PARAM VOLTAGE measured voltage
PARAM CURRENT measured current
PARAM AUTO measurement selected before
(AUTO, SER or PARAL)
Query; PARAMETER?
Response; PARAM QUA
PARAM DISS
PARAM PHA
PARAM IMP
PARAM VOL
PARAM CUR
PARAM AUTO

To read out measured values see Section 2.5.1.7.

W
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3.58.1.3 Zero Trim

Ifyou measure low-resistance components (i.e., less than 100 Q), or small induc-
tances (i.e., less than 100 nH) short circuit the connection sockets and perform
rimming.

For measuring small capacitances (i.e. iess than 200 pF) or high resistances,
perform trimming with open connection sockets.

For detailed information see the Users Manuali, Section 4.3,
Commands:  THIM
Query: nonhe
Response: none

If the trim fails, the instrument generates an error message.

3.5.1.4 Test Signal

You can select an AC test signal with different frequencies or a DC test signal
(option). if you want to send a query for measurement results after you change the
test signai, aliow the instrument to set the new setftings, see xXOPC(?) and xWAI,
Section 3.4,

Test signal AC/DC

Commands: TEST_SIGNALAC
: TEST_SIGNAL DC

Query: TEST_SIGNAL?
Response: TEST_SIG AC
TEST_SIG DC

e wm em mm m Tmw Mm mA BM PR MO MW ORR RN OB NN OB OB W W OB N OB B
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Test signal frequency
- You can select following frequencies:
50 Hz, 60, 100, 120, 200, 300, 400 Hz ... 19.9 kHz, 20 kHz. 100 kHz

Hyou select different values, the instrument automatically rounds to the next valid
frequency value.

Commands: FREQUENCY <NRf> NRf = values see above
Query: FREQUENCY?

Response: FREQ <NR1> or <NR3>

Test signal level
You can select following test signal voltages:

AC voltage 2V, 400 Q internai resistance - {(HIGH LEVEL) ]
-1V, 100 Q internai resistance  (NORMAL LEVEL) |

50 mV, 100 Q internal resistance  (LOW LEVEL) '

(
(
(

DC voltage 2V, 400 Q internal resistance
1V, 100 Q internal resistance
300 mV, 100 & internal resistance

HIGH LEVEL)
NORMAL LEVEL)
LOW LEVEL)

Commands: LEVEL HIGH
LEVEL NORMAL
LEVEL LOW

Query: LEVEL?

Response: LEVEL Hi
LEVEL NO
LEVEL LO
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3.5.1.5 DC Bias

You can add an internal 2 V bias voliage or an external one of maximum 40 V to
the AC test signal voltage.

Commands: DC_BIAS OFF
DC_BIAS INT
'DC_BIAS EXT

Query: DC_BIAS?

Response: DC_BIAS OFF
DC_BIAS INT
DC_BIAS EXT

3.5.1.6 Measuring Types
For normal measurement you should select continuous measurement,

For binning or using the instrument for checking in automatic systemns you should
select single measurements. This allows you 10 remove or 10 insert components
and to start a measurement at a defined moment,

You can increase the measurement speed up 1o 10 measurements per second.
The measurement results are returned via remote interface only. The display
shows FAST, and the measured values can be read out by the controller (IEEE-488
interface). When you use the RS-232 interface, the vaiue is sent directiy to the com-
puter.

In FAST mode different tolerances are valid. See Reference Manua!l, Chapter 1.
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The foliowing test signal frequencies are available in fast mode:
200 Hz, 400 Hz ... 19,6 kHz, 19.8 kHz, 20 kHz, 100 kHz, or DC.

If you select a different frequency via interface or keyboard the instrument sets to
the next iower frequency.

Continuous or single measurements

MM MR M W W oW R W

Commands: CONTIN
SINGLE

Query: TRIG?

Response: CONTIN
SINGLE

Start a single measurement

Commands: TRIGGER

Query: TRIGGER?

Response: CONTIN
SINGLE

Fast measurement

Commands: MEAS_FAST ON
MEAS_FAST OFF |

CQuiery; MEAS_FAST?

Response: MEAS_FAST ON

MEAS_FAST OFF
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Note:

s FAST measurement is possible only in SINGLE mode.

s The instrument measures the value of the dominant parameter or of the para-
meter selected by PARAM ... .

® The measured vaiue and the bin number can be read out by a controller with-

. out query when the measurement is finished.

» instrument settings cannot be stored.

= The command TRIM or BIN_RCL <NRf> swiiches off FAST measurement.
When you switch to LOCAL, the instrument returns to FAST measurement
OFF. When you combine FAST measurement and Binning, the instrument re-
mains in this mode when you switch to LOCAL; so you ¢an bin in FAST mea-
surement mode without a PC.

s InFAST measurement mode the bin 0 cutput of the Handler Interface provides
a timing signal for an external component handier; see Reference Manual,
Section 1.6, :

» If youtrigger externally in FAST measurement mode, avoid contact bouncing.

3.5.1.7 Queries for measured values

Query: COMPONENT? askes for dominant and secondary
parameter shown in the display
RESISTANCE?
CAPACITANCE?
INDUCTANCE?
IMPEDANCE?
QUALITY?
DISSIPATION?
PHASE?
VOLTAGE?
CURRENT?

]
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Respon;es for COM?

Dominant ; secondary parameter in Autc mode in accordance with the Auto Mode
Decision Diagram, Section 3.5.1.1.

It a certain parameter has been selected with the LOCK command, this parameter
is shown at first, regardless of whether or not it is the dominant one.

L <NRf>
L <NRf=>:R
R <NRf>;L
R <NRf>
R <NRf>:C
C <NRf>:R
C <NRf=>

<NARfi>
<NRf>

<NRf>
<NRf>

Response for selected parameter:

R <NRf>
C <NRf>
[ <NRf>
Z <NRf>
Q <NR2>
D <NR2>
P <NR2>
V <NRf>
I <NRf>

for resistances in Ohms

for capacitances in Farads

for inductances in Henrys

for impedances in Ohms

for quality factor

tor dissipation factor

ior phase angle in degrees

for measured voltage in Volts

for measured current in Amperes

Exceeds a parameter of the component under test the measurement range, the
response is OVER, or >, or <; for example:
C 22E-6;ROVER or Q>1000
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3.5.1.8 Store/Recall of Instrument Seltings

Nine complete instrument setlings including trim data can be stored in nonvolatiie
registers 1 to 9; the measured values are not stored. Already existing data wift be
overwritten. Register ¢ contains the current instrument settings.

Commands: Common Commands in accordance with |EEE-488.2

*SAV <NR1>
*RCL <NR1>

3.5.2 Binning

Binning means sorting components into separate boxes or coniainers to get
fighter tolerances or match like values.

During binning with the RCL Meter, single items of similar components are allo-
cated to defined sorting fields based on their measured vaiue. These fields are
called bins.

3.5.2.1 Programming of Bin Tolerances

You can define ten different bins {bin G to 9). The instrument checks in the
sequence bin 1, bin 2 ... to bin 9 and then kin 0. If the greatest tolerance is
programmed for bin 1, then all components lying within this tolerance are
immediately allocated 1o bin 1. '

A different parameter can be deﬁned for bin 0 than that for bin 1 to bin 9.
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For example, bins 1to 9 can be used to check the toierance of a capacitor while
bin 0 checks its quality factor,

* The test sequence for binning is as follows:

Comgonem meets tolerance Qefined in: Display
binftog bin 0
YES YES bin1tw9
NO do not care FAIL
YES NO 1 binQ

In FAST measurement mode bin 0 is ignored.

The limits of the bins can be defined in several ways according to various applica-
tion requirements:

Binning components with certain value according to different tolerance class,
e.g., for quality control or incoming inspection.

e bin 3 o

A

bin 2

_—

b 1377 ] el

nominal vaiue
i

i
-5% 2% -1% 1kQ +1% +42% +5 %

Nested limits with reference to a nominal value.
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= Binning components according {o certain values, e.g. resistors according to
the series E12, here with x5 %.

g t3in 1 ——d et D 2 et o Din 3 —# bt D 4 et

i ; |

|
. , i . %
nominal | nominal nominal | } nominal |
] : ] 1 ; ; ! ;
i

T I

H 1 v ¥ 1 3
~5% 1k +5% ~5% 12kQ +5% ~5% 15kQ +5% -5% 18kQ +5%

Sequential limits with reference to nominal values.

Iflimits overlap, a component lying within this overlapping area is always allocated
to the bin with the lfower number. '

- bhin 3 - s~ always bin 3
i / bin 4 o
7
nominal % nominal
. 1.8 k&2
1 5}kQ A 8}

-10 % —10% +10% +10%
1.35 k&2 1.62kQ 1.65k{ 1.88 k2

s Nested and seguential limits can be combined

g D1 4 - bin 2 o DiN 3 i

i!-u——-bir! 1

i [
! | {
{ nominal value ! !
i i i

i

i T 1 T
-5% -2% 1% 1k +1% +2% +5%

Sequential and nested limits,

W oW

dan MR F MR MM MW MK BN AR OB O BF B O BR iR WF
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The limits can be programmed directly as absolute values instead of a nominal
vaiue with an upper and lower limit in percent,

e i ]

0.950 k2
LOW

Commands: BINNING_RELATIV
BINNING_ABSOLUT

LIMIT_LOW <NRf>
LIMIT_HIGH <NRf>

BIN <NR1>

Parameter for bins:

RESISTANCE <NRf>
CAPACITANCE <NRf>
INDUCTANCE <NR#>
IMPEDANCE <NRf>
QUALITY <NRf>
DISSIPATION <NRf>
PHASE <NRi>

1.050 k&
HIGH

input with reference to a nominal value
input of absolute vaiues

lower tolerance [imit
uppet tolerance limit

defines the bin number which
programmed values are valid for

resistances in Ohms
capaciiances in Farads
inductances in Henrys
impedanze in Ohms
quality factor
dissipation factor
phase angle in degrees

<NRf> is necessary only when you are programming nominal values and toler-
ances in percent. For input of absolute LOW and HIGH LIMIT vaiues, skip <NRf>.
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Exampies:

The following example shows a compiete binning set for capacitors of 100 nF with
tolerances of 0.5 %, £1 %, 2 %, =3 %, =4 %, =5 %, =6 %, =7 %, =10 %,
programmed with nominal value and tolerances in percent.

Bin 0 checks if the guality factor is within 300 to 600.

BIN_REL;CAP 100E~9; LIM_LO — 5;LIM_Hi .5;BIN 1;
UM_LO —1;LIM_HI 1;BIN 2;
LIM_LO ~2;LIM_HI 2;BIN 3;
LIM_LO —3:LIM_Hi 3;BIN 4,
LIM_LO —4;1iM_Hi 4;BIN 5;
LIM_LO =5;LIM_HI 5;BIN 6;
LIM_LO —6;LIM_HIB;BIN 7;
LIM_LO =-7;LIM_HI 7;BIN 8;
UM_LC —10;LIM_HE10;BIN 9;
QUAL 400;LIM_LO —25;LIM_HI +50;BIN 0 <LF>

Same vaiues and tolerances are programmed with absolute values.

BIN_ABS;CAP;LIM_LO 99.5E-9;LIM_HI 100.5E-9;BIN 1;
LIM_LO 99E-g;LiM HI 101E~8BIN 2;
LIM_LO 98E-g;LIM_HI 102E—-9:BIN 3;
LIM_LO 97E-g;LIM_HI 103E-9;BIN 4;
LIM_LO 96E—~8;LIM_Hi 104E~9;BIN 5;
LIM_LO 95E—9:LIM HI 105E—9;BIN 6;
LIM_LO 94E—9;LIM HI 106E~9:BIN 7;
LIM_LO 93E~-9;LIM_HI 107E—;BIN 8,
LIM_LO 90E~-9;LIM HI 110E-8BIN g;

BIN_ABS;QUAL;LIM_LO 300;LIM_Hi 800:BIN 0; <LF>

oW oMM R OR R OMOE MR R RERNERENERERERE e R
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3.5.2.2 Store/Recall of Bin Sets

Nine complete binrecords (bins 010 9), including selected instrument settings can
be stored into registers 1 to 9 of the instrument, Storage register 0 contains the
bin set for current binning. These registers are independent of those mentioned

in Section 3.5.1.8.

Commands: BINNING_STORE <NR1>
BUFFER_RECALL <NR1>
BINNING_RECALL <NR1>

BUFFER_CLEAR

BINNING_ERASE <NR1>
Query: BINNING _SET? <NR1>

Response:  BIN_REL;RESI 1E3;LIM_LO
LIM_LO
LIM_LO

Query: BUFFER_BIN? <NR1>

Response:  e.g. LIM_LO -10;LIM_H! 10;

stores binning set into selected
register (1to &)

loads binning set from selected
register into a buffer for editing

transfers binning set from selected
register into register 0 for binning

deletes buffer for editing

deletes binning set of seiected
register

asks for the complete bin set of
seiected register

-5;LIM_HI 5,BIN 1;
-10;LIM_HI 0;BIN 2;
-18;LIM_HI 15;BIN 3;

asks for the selected bin in the
buffer for editing

BIN 2
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3.5.2.3 Operation Mode Binning

Select desired bin set and transfer it into register G for binning.

If you donot need ail the bins for sorting, you can disable bins not needed, except

bin 1. To do this, load the set inte the buffer for editing, disable the bins, and load
 the set into register 0.

Storage Registers 4
9 i
8 EDIT
7L .
ﬁv/_/t ™~ %
3
BUF RCL 2 - y ﬁ
o BIN 8TO 2 BUFFER
]
f | .
8IN BCL 2 | BIN_STO 0 also possible
- | but with next BIN_RCL,
! data are overwritten and lost §
o J ™ S —— o — — — if not stored in register 1.9
BIN ON BIN_RCL 2 also recalls stored instrument settings.  §
v if you want {o alter the settings, load the data with
! BUF_RCL 2 into the buffer, select new setlings
BINNING | and store them again with BIN_S7T0 2 into B
register 2, For direct execution, icad themn with
BIN_STC 0 into register 0. g
Commands: BINNING ON ¥
BINNING OFF g
BIN_DISABLE <NR1> &
BIN_ENABLE <NR1>
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When you select binning mode, the instrument is set to singie measurement
mode,

* Insert the somponent to be measured and start the measurement,

Thedisplay shows the bin number the componentis allocated to or FAIL {seetable
in Section 3.5.2.1).

This information can also be asked by the controlier.
Commands: TRIG
Query: BIN? or COMP?

Response: BIN <NR1> or BIN FAIL respectively
R <NR3>: BIN <NR1> or BIN FAIL

3.5.3 Additional Commands
Average

During continuous measurements, the instrument performs an exponential aver-
age from the individual measurements before the value is shown in the display.
Thetime factor ofthe averaging can be increased to reduce any fluctuations in the
dispiay.

Commands: AVERAGE ON
AVERAGE OFF

Query: AVERAGE?

- Response: AVG ON

AVG OFF
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Range Hold

When you measure components the instrument checks voltage and current and
internally selects an appropriate gain factor. if you measure similar components
with slightly different values, perform one measurement and set the instrument to
Range Hold. This prevents the instrument from setting a new gain factor for each
component.

Range Hold increases the measurement speed because the instrument no longer
needs 1o check current and valtage for selecting the gain factor. Range Hold is

particularly valuable in the Fast Measurement Mode (Section 3.5.1.8).

Commands: RANGE_HOLD ON
RANGE_HOLD OFF

Query: RANGE_HOLD?

Response: RNG_HOLD ON
RNG_HOLD OFF

AANGE_MOLD ON is appiicable only in SINGLE mode.

After receiving one of the foliowing commands, the instrument automatically
returns to Range Hoid OFF:

TRIM, BIN ON, BIN OFF, BIN_RCL <NR1>, «ACL, TEST_SIG DC, TEST_SIG AC,
LEV HI, LEV NO, LEV LO, or FRE <NRf>.

LOCK Function

When the instrument measures components with a quality factor of about Q = 1
either a resistance or a capacitance, respectively a resistance or an inductance is
determined as the dominant parameter, see Auto Mode Decision Diagram, Sec-
tion 3.5.1.1. With the LOCK function you can define which parameter shall be
displayed as the dominant parameter.
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The function is applicable for the modes AUTO, SER, PAR, and FAST. It cannot be
stored with *SAV into the internal memory registers. The instrument returns 1o

LOCK OFF when different setting are called up or when the instrumnent is turned
off,

Commands: LOCKR sets resistance as dominant parameter
LOCK C sets capacitance as dominant parameter
LOCK L~ sets inductance as dominant parameter
LOCK OFF  switches the LOCK function off

Query: LOCK?

Response: LOCKR
LOCKC
LOCK L
LOCK OFF

Calibration

The instrument was calibrated in the factory prior o shipment.

The calibrating data are stored in an EEPROM and are referenced for each mea-
surement. :

Itis necessary to calibrate again after loss of data {replacing the EEPROM;, after
changing components during repair which influence the measuring resulis, or
when the instrument does not meet the technical specifications.

In normal operation recalibration once a year is sufficient.

Details on calibration can be found in the SERVICE MANUAL,

Query: CALIBRATE?

Response: CAL OFF (means calibration data not valid or lost)
CAL ON; NO.<NR1>,YY/MM/DD

number of calibrations since first deiivery
Year/Month/DAY
is the date of last calibration via interface

<NR1>
YY/MM/DD

il

It
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4  PROGRAMMING EXAMPLES

4.1 IEEE-488 INTERFACE

The following examples are related to an IBM-compatible PC, The first one uses
a buift-in IEEE-488 interface, the second one uses the standard serial port of the
controller and the RS-232 interface. You should have a basic knowledge of the
MS-DOS operating system of the controller and the programming language
QuickBasic (version 4.0 and above) to understand the exampiles that foliow.
The program allows you to input commands via the controller keyboard and to
send them to the RCL meter via the interface.

DECLARE SUB Sendlmd {WRS)
DECLARE SUB Bendftr {WRS$)
DECLARE SUB ErrChk {Ca&l, &ts%)
REM $INCLUDE: ’gbdecld.bas’

cLs
BRINT # »
PRINT =

PRINT ~ *hakk DEMO PROGRAM FOR PME304d **ewnm
PRINT

PRINT * PRESS *RETURN' TC CONTINDE ~
ERINT

FRINT ¥ To leave running program typs "END' or ‘end’ #
BEEP
PRINT
Bs = onm
oo ‘walting for ‘RETURN’
BS = INKEYS
LOCP UNWIL 8BS = CHR$(13)

CLs ‘clears sorsen
Stp = 0
BONAMES = RCL1Y ‘name of the device on the conf.tshle
CALL IBFIND(BDNAMES, RCL%) ‘open device
CALI, RxrChk({l, RCL%) ‘check srror
IF 8tp = 0 TEEN
CALL TBCLR (RCL%) : ‘send interfacve clear
CALL ErrChk{2, IBSTA%) . ‘check arror
END IF
IF Stp = 0 *THEEN
A = "rgga 2557 rinitialize ESR register
CALL Hendtmad{as) ‘pend command
A$ = wrpige ‘vlear status register
CALL BendCmd{Ad} ‘Bend commarnd
A% = M*IDN?" ‘ask for identitci
CALL Sendstr(as) ‘send command string
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WHILE Stp = O
INPITT “COMMAND : ¥, S treading keyboard input
t¥ AZ = ”END” OR A$ » "end” THEN
CALL IBLOC{RCLX) fget instrument to ‘LOCAL'
CLS ‘clear scroan
stp = 1
ELSE
CALL SendStx (AS} ‘pend command string
¥END IF
PRINT
PRINT

END IF
END

9UB ErzChk {Cs, Sts%) ‘Rrror handler
SEARED Stp
SELECT CASE Cm
CASE 1
IF Ste% < [ THEN
PRINT
PRINT
PRINT ~#IBFIND ERROR"
PRINT "Check the configuration of the bus interface with IBCONF.EXE”
FRINT
Sep = 1 : ‘tarminate program
END IF )
CASE 2
IF Ste% < O THEN
PRINT
PRINT
PRINT # BUS ERRORL”
PRINT
PRINT # vlease check coonections and start prograz again”
PRINT )
stp = L ‘terminate the program
END IF
CASE 3
IF Sts% < ¢ TEEN
FPRINT
PRINT .
PRINT “GPIB ERROR™
PRINT
END IF
IF Stex% > 16383 THEN
FRINT
PRINT
PRINT "TIME QUT ERRCR"
PRINT
END IFP
END SELECT
END SUB

3
%
%
%
¥
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SUB SendCmd (WRS)
‘Bend command string to instrament via GRPIB without regponse

SHARBD RCL%
CALL IBWRT(RCL%, WHS) ‘output command strisg
CALL BErrChk({3, IBSTA%) ‘check arror

END B8TB

SUBR SendStr (WRS)

‘8end command string to instrument wia GBIB with response
SEARED RCL%

qry = 0 ‘query flag
qger = Terror query flag
CATS: IBWRYT (RCL%, WRS) ‘output command string
IF IBSTA% < 0 THEN
CALL ErrChk(3, IB2TA%) fcheck error
ELSE
Btat = 0
CREL TBRSP{RCL%, Stats) ‘get sgtatus byte from instrument
CRLL Errch®{3, IBSTA%) ‘check srror
IF (Stat% AND 16) THEN ‘checks whether MAV is set
Qry = 1
END IF
IF {Stat% AND 32) THEN ‘checks whether ESB is set
BEEP
WRS = Zarrp” ferzor QUery
CALL IEWRT(RCL%, WR§) ‘output command string
gry = 1
. ger = 1
END IF
END IF

IF INSTR{WRE, “?") > 0 OR gqry = 1 THEN ‘check if query command

Maxlan = 184 ‘max. length of respomse string
RDS = GPACES (Maslen) ‘e¢lear response string
CALL IBRDH(ASLS, RDS) ‘get response string
IF IBSTA% < 0 THEN
CALI Frrlhk(3, IBSTa%) ‘check arror
ELEE
PRINT
FRINT ”“RESPONSE : ” + RDS ‘response string
IF ger = ] THEN
WRS = #“egigr ‘clear status regimter
CALL IBWRT(RCL%, WR§) ‘output command string
END IF
END IF
ENTD IF
END SUB
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4.2 RS-232 INTERFACE

DECLARE SUB SndCmd (WR3)

DECLARE SUS SndMsg (WRE)

DECLARE FUNCTION Chkcmd$ (WRS)
DECLARE SUS Clrbuf {(COMFILE)
DECLARE FUNCTION IniPrg (COMFILE)
DECLARE FUNCTION ReoMsyg$ (COMFILE}
DECLARE SUB SetDTR (Cat)

COMMON SHARED COMFILE, MNCREG, Chi
COMPTLE = 1 ‘£file buffer handle
MCREG = IpiPrg(COMFILE} finilize program
gtp = O
WHILE (Stp = 0}
SENDS # CERE(27) + =27
CRLY, SndCmd(SENDS) ‘send goto remote
SENDS = ”¥*cls;*ese 2557
CALI, SudCmad(SENDS) 'send status clear
SENDS = rridniv

CRLL SndCmd (SERDE) rpend identifikation query

RECE = RacMeg$ (COMPILE) ‘get idantifikation
IF LEM(BECS) = 0 THEN ‘if buffer ampty
PRINT
PRINT “No answer! Please cheok ths conmacticn and setting!”
CLOSE COMFILE
Stp = 1
ELSE
cLs

PRINT *connectad instiumant : “; RECS ‘display identity string

ERINT

EXD I¥
*

LR AL L LN VLN 100:} LR SR A2 RS A e A R E R A AR R R S RN

WHILE (8tp = 0)

PRINT

PRINT

LINE INPUT "COMMAND : “; SENDS ‘oommand input
SENDS = Chxind(SENDS) ‘checks the command

IF Chk = 0 THEN
SENDS = CER$(27) » ~1#

CALL SndCmd (SENDS) ‘gats instrument to local
CLOSE COMFILE
gtp = 1
LS

ELSE
CALL SndMpg{SENDS) ‘gend message

END IF

WEND
WEND

L

L/
%
¥
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FUNCTION ChkCmd$ (WR%)
LA 2 L2 2 sommnand cheﬂk LA A R R T R L R R L T R R R L N R R R e v
Chk = 2
IF LEN(WRS} = 3 TEEN
IF WR§ = "ENDY OR WR{

= Tend” THEN Chk = ¢
IF WRS = "GTLY OR WR§ = ~gtl” THEN WR$ = CHRS (37) + #ir
IF WR$ = "GTR” OR WRS = “gtLy” THEN WRS = CHREG(27) 4 #2w
IF WRS = “DCLY OR WR§ = ~del” THEN WRS = CERS(27) + #gn
EF WHS = “LLO® OR WHS = *1lo” THEN WRS$ = CERS(Z7) + rye
IF WR§ = #dtr” OR WRS = “DTR* THEN WR$ = CHRE{27) + 7@~
IP WRS = *S7TB7 OR WRS = »gib¥ TERN .
WRS = CHR$(27) + »717
Chk = 3
END IF
ELSE . ‘no special command
Chk = 1
WRS = WRE + CHR$(LD) ‘append terminator
END IF ’

ChkCmd$ = WRS
END FUNCTION

SU8 Clrbuf (COMFILE)

THEREkRrR glear Duffer PR R Rk R R R E AN R R RNk Ak R A Ak d

CALL: SetDTR(1) ‘get DTR on
WEILE (LOC(COMFILE) > 0) rit buffer not anpty
©F = INFUTH{L, HCOMFILE) ‘read one character
CALL SetIrR({l) ‘set DYTR -on again
WEND ‘next charmcter
END 8UB
FUNCTION IniPrg (COMFILE)
CLE
PRIM " tt.w*t*ti*'ﬁtt‘Q'ﬁlt*.*u**tﬁ'#*.it*t****t**ﬁ******'tt#*i'tti*t*’n
PRINT # SRR LEL bemonstration program for PME304  *resssrwwwssswn
pnlm ” LR E SRR 2T 2 with 35“232 interfnca AL R E R 2 LR X XSV
FHIM ” t***l!’tiii**wt*ttil‘ﬁi**t"t*ttitlQl*tt’**i*i*!&i*tit*ﬁ**i***iﬂi"
PRINT
'PRINT
PRYNT

2o ek list °£ s:,ecial cm&s ttttlﬂt‘ii***‘l’ttiiiitti*tttlitit***tt
PRINT "Special commands : »

PRINT
ERINT 7 GTL : go to local"
PRINT ¥ STR 1 ge to remote”
PRINT ~ DCL  : device clear”
PRINT # LLO : legal lock out”
PRINT * STB : get status byte”
g FRINT - DTR  : device triguer”
) PRINT
PRINT
g PRINT “To leave running programm t¥pa FENDS ¥
PRINT
PRINT
B FRINT ¥ press a kxey to continue 7
Cs = ##
WHILE (C§ = #7)
ll C$ = IRKEYS
WEND
! cLs
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PRINT

rakxkrr pryicoment : IBM AT or Compatibla sreesswaww

exwwrwd Toitialisation of PME3I04 / serial interface TYRFTassdedkrrakwdwas @
PRING # Please et the R5-232 interface parameters of the PME3CE to :
PRINT © Mode : COmmunication 7

PRINT # Bauvdrate : B6007 @
PRINE * Parity 3 ofEs

PRINT " Data B -1

PRINT ¥ Handphake : on”

PRINT ¥ Wire 3 I

PRINT

FPRIRT

’

sewkdns Taitialipation of PC communication port *awkvadiasisand
PRINT » Whick comunication port ¢f the PU do you use ¥
PRINT
PRINT ¥ COM1 fa}=
PRINT * comM2 [2} pleage select ”
PRINT
PORT = O .
WEILE (PORT = 0)
C$ = INKEY$ fgat key code
IF C§ = #1& TEEN PORT = 1
IF C§ = »27 TEEN PORT = 2
WEND
MCREG = &E3FC
IF PORT = 2 THEN MCREGQ = EH2FC ‘modem contrsl reyister address
SERS = 7COM™ + CHRE(48 + PORT) + #:9600,N,8,1,88,DS,C0,RS"
OFEN SERS POR RANDOM AS RCOMFILE
WIDTE #COMFILE, ZEE
CALL CizBuf (COMFILE) ‘elwar input buffer
IniPrg = MURBG
END FINCTION

FUNCTIOR RecMsg$ (COMFILE)
thARRRERE racaive message from instrument FAFEA ARk d ko kb

Pal = 1 ‘gommunication delay
RECSE = »~ rclear response stTing
Do '
TR! = TIMER rgtart timeocut timer
pro]
¥ OTIMER < PRI THEN TRI = TRI -~ 86400¢ ‘adiust 24,008

LOOR UNTIL (LOC(COMPILE} > G OR {TIMER - TR! > Del)

I¥ LOC{COMFILE) = [ TEEN r4f there no ¢haracters
PRINT #**%* recaive timeout *w+*v
8tp w 1
ELSE
C$ = INPUTH(1, #COMPILE) ‘read one character
GALL SetDTR{1l}) raet DTR on
IF NOT C$ = CHERS$(10) TEEN
BECS = RECS + ¢35 rappend character
END IF
END IF

LOOF UNTIL ((C$ = CER$J(10)} OR (Stp = 1))
RacMsg$ = RECS
END PUNCTION

|
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BUB SetDTR {Cnt}
LS 2 L LT Ry buff.x size chacx AR AR SRR LR YR LT R I F R Ly
IF ot = 0 TERN
‘if input buffer becomes full then reset DTR tc Stop tranamigsicn
tF LOC{COMFILE} > 200 *EEN
CUT MCREG, INP (MCREG) AND 254 ‘sat DTR off
END I¥
ELSE
"if input buffer has enocugh spacve them continue transmission
IF LOC(COMFILE) < 100 THEN
OUT MCREG, INP(MCREG} OR 3 ‘Bet DTR on
ERD IF
END IF
END 5UB

EUB BndCmd (WAS)

;’**i**ttt Send comﬂ.nd tc ins:lmment LA LR R E L L L2 LI R X Ry gy
IF KOT LEFTS(WRS, 1) = CHER${27) THEN

WRE = WR$ + CHERS$(10) ‘append terminator
END I¥
PRINT BCOMFILE, WRS; ‘send command string

END SUB

SUB BndMsg (WRS)

PRINT #COMFILE, WRS:; 'pend command string
T1 = TIMER
WHILE {T1 + .1 » TIMER} fdalay 100ms
WEND
IF {INSTR{WR$, "7} > 0) OR Chk = 3 THEN ‘if a8 query
RECS$ = RecMsgs$ (COMFPILE) ‘get response megpage
PRINT
PRINT “RESPONSE : “; RECS
END IF
WRE = CHRS(27) + #7#
CALL, SndCmd(WRS) ‘sends get statum byta
Bts% = VAL(RecMsgl (COMFILE)}
IF (8ta% AND 32) %HEN 'vhecks wether KEgh is set
BEER
WE$ = “erre
CALL SndCmd {WRS) ‘gends commmand
RECS = RecMmgs (COMPILE)
PRINT )

FPRINT # ERROR : ¥; REZCS
W‘Rs = rri-cls.ﬂ'
CALL SndCmd (WRS) ‘elear status register
END I¥
END 80B
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5  PRINTING OF MEASUREMENT
RESULTS

The PME304 / PM6404C RCL Meter can send measurement resul

ts directlyto g
printer without any special program or PC.

»  Select an appropiate measurement setup;
select required instrument settings for measurement.

» Set the interface configuration in accordance with your printer, see Chap-
ter 2.1, and refer to your printer manual if necessary.

s Connect the RCL meter 1o the printer via the RS-232 cable as shown on
Page 5 — 3.

s Setthe Operating Mode of the interface to Printer Mode (Pr) by pressing the
INTERFACE and STEP keys. The instrument is automaticaily set to singie
measurement mode,

|
8  Function and Key Operation Display
|
; INTERFACE {: D
N
R \
b
o T
. d B
. P n

display shows
current configuration
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Function and Key Operation Display
INTERFACE !’: D

O

). Pr

select printer mode

It you do not press the INTERFACE key within 3 seconds, the instrument returns
automatically to measurement mode, the aitered settings are not stored.

Press the INTERFACE key to step completely through the menus untii the normal
display appears.
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om MmO E O WT MR AR MR O OB OB W M
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=gl @ oo

=

Connection cable

PM6&304 Printer
9 PIN 25 PiN
SIGNAL (female) {male) SIGNAL
CASE o 1
TxD 3o o 2 TxD
RxD 2 3 RxD
7o o4
8o )
1o con?ggted °8
6o o6
40 o 20
GND 5¢ o7 GND

Xon/Xoff software handshake must be switched on.
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« The printer prints the first header line.

= Insert a component and press the TRIGGER key to start a measurement,

i

» The printer prints the second header line and the measurement result,
il s Insert a different componert, and press the TRIGGER key.

» The printer prints the result, etc.

hl

Exampie of a print:

PME3I04 RCL METER 3 TEST PROTOCOL FLUKE E
NO  DOMINANT SECOND CIRCUIT MODE  FREQ LEVEL BIAS
il 1 R="79.13 kOhm ©=10.08 nF Par Anto 100 Hz Nerm  OFf k
I 2 ¢=10.059 nf R=78.34 kOhm Par Auto 1.0 kHz Neoxm  Off
i 3 C=310.062 nF R=78.3 kObm  Par Aute  10.0 kHz Nerm  Off E
! 4 €=10.070 n¥ R=35.5 kOhm  Par Auto 100 kHz  Nerm  Off
| 5 C=10.059 of Z=15.51 k0hm Par Par 1.0 k¥z Norm  Off E
6 £=10.059% nF 0=-78.5 deg Par Par 1.0 kiHz Norm OEE
i 7 C=10.060 nF D=.202 Far Par 1.0 hHz HNoxm  Off
5 8 £=10.059 nF 0=4.95 Par paz 1.0 kxHz  Norm  Off ¥
e 9 C=l10.470 nF R=3.070 kOhm Ser Sar 1.0 kHz Norm  Off
ER 16 ®=79.144 kOhm  -—-- ———— — DC Norm  OFf
: 11 R=15.937 XOhm  C=4.83 uwF Ser Ser 1.0 kHz Norm  Off %
s 12  R=19.938 kOhwm  C=13.5 pF par Auto 1.0 kHz Norm  Off
‘ 13  R=15.940 2Obm  Z=19.5¢ kOhm Par Par 1.0 kHz Norm  Off E
14 R=19.%41 kOhm D=591 rar Par i.0 kEz Norm Off
15 R=19,941 kOhm Q=.002 Par Pax 1.0 kEz Norm [+} 33
16 R=19.96 XObm Q=.002 Par Par 1.0 hHz Low off B
7 R=l19.96 kOhm Q=,002 Par Par 1.0 kHz Low OfEf
18  Rx19.946 kOhm =.002 Par Pax 1.0 kHz High  Off
18 R=1%.951 kChm ¢=13.0 pFf Par Auto 1.0 kHz Norm Qf £ §
20 R=120.91 kOhm  C=2%.5 pF Par Aute 1.0 kHz Noxrm  Off
21 R=x120.86 ®hOhm C=80.4 n¥ Sar Ser 1.0 kHz = Norm OfE i
i 22 R=120.8% kOhm  Z=120.9 XxOhm Far Par 1.0 kHz Norm  OfE i
23 R=l120.90 kOhm D=61.5 rar Pax 1.0 kHz Norm CEE
24  R=120.91 kohm  Q=.016 Far Par 1.0 xHz  Nexm  Off B
25 Rm}20.89 kOhm Q=.0186 Par Par 1.0 kHz Norm #3324
i
To leave the Printer Mode set the PM8304 to Communication Maode by pressing

il the INTERFACE and STEP keys as mentioned before. !

|
|
{
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6 ERROR MESSAGES

© After receiving the query ERR? the instrument generates a response message

with an error number and an error description in clear text, which can be read in
by the cantroller,

Error Message see Chapter/
Section

ERRORO/NO ERROR

ERROR101/PROM CHECKSUM ERROR SM
ERROR102/INTERNAL RAM ERROR SM
ERROR103/EXTERNAL RAM ERROR SM
ERRCR104/BACKUP ERROR SM
ERRCR105/EXTERNAL MEMORY ERROR . SM
ERROR107/EEPROM ERROR . SM
ERROR108/EEFPROM ERROR: TRIMM DATA SM
ERROR109/EEPROM ERROR: CAL.DATA _ SM
ERROR110/EEPROM ERROR: BINNING DATA SM
ERROR111/HARDWARE ERROR SM
ERROR112/DISPLAY ERROR SM
ERROR113/TIME OUT ERROR ,
ERROR114/ERROR DURING TRIMMING UM 4.3
ERROR115/TRIMMING RESISTANCE QUT OF RANGE UM 4.3
ERROR117/OVERLOADED UM 4.7
ERROR118/BINNING SET IS EMPTY PM 3.5.2

. ERROR120/CALIBRATION ERROR SM

-~ ERROR140/REFERENGE RESISTANCE OUT OF RANGE SM
ERROR142/ILLEGAL REGISTER ADDRESS PM 3.5
ERROR143/ILLEGAL BINNING NUMBER PM 352
ERROR144/DATA INCOMPLETE PM 3.5.2
ERROR145/BINNING SET IS EMPTY PM 3.5.2
ERROR146/BINNING SET IS NOT CONSISTENT PM 3.5.2
ERROR150/SYNTAX ERROR : PM 3.1

W B Be Mmoo Me M 3 MY MY MK BN BN MW M B PR BN BN W N B W M
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7 COMMANDS IN ALPHABETICAL ORDER
7.1 COMMON COMMANDS AND QUERIES (IEEE-488.2)

3

Command/Query Description ‘ Page
¥ *CLS Sets 'Standard Event Status Register’
) and 'Status Register’ to zero 3-7
" *ESE <NRf> ‘Standard Event Status Enable’ Command 3 — 7
*ESE? ‘Standard Event Status Enable’ Query 3-~7
5 *ESR? Reads 'Standard Event Status Register’ 37
% *DN? Identification Query 3-4
*LRN? - Learn Device Setup Query 34
R *OPC 'Operation Compiate’ Command 3-5
] *OPC? ‘Operation Complete’ Query 3-8
*RCL 1...9 Recall Command 3—-8/18
¥ *RST Reset Command 3-4
K *SAY 1...9 Save Command 3-8/18
*SRE <NRf> ‘Service Request Enable’ Command 3-7
4 *SRE? ‘Service Request Enable’ Query 3~7
X *STB? Heads Status Byte 3-8
"~ *TRG Trigger Command 3-7
B - aTST? Self-test Query 3-5
] *WAI Wait-to-Continue Command 3-8
1
X
R
K
|

T
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7.2.2 Commands for Binning
Command/Query Description Page
BIN <NRi> Allocates datato bins Ct0 8 3-21
BIN? Asks for the bin the component
is allocated to 3-25
BIN OFF Normal measuring mode 324
BIN ON Binning mode 3 — 24
BIN_ABS Input af absoiute values 3-21
BIN_DISABL <NR1> Disables selected bin 3 - 24
BIN_ENABL <NR1> Enabies selected bin 3 - 24
BIN_ERA <NR1> Deietes selected bin set 3—-23
BIN_RCL <NR1> Loads bin set into register 0 3-23
BIN_REIL Input of tolerances in percent 3 - 21
BIN_SET? <NR1> Asks for selected bin set 3-23
BIN_STO <NR1> Stores bin set into register 110 9 3-23
BUF_BIN? <NR1> Asks for the selected bin
i from the buffer for editing 3 - 23
BUF_CLR Deletes buffer for editing 3-23
BUF_RCL <NR1> Loads selected bin set into '
hutfer for editing 3~-23
CAP Capacitance; absolute 3—21
CAP <NRf> Capaciiance, nominal 3 - 21
DISS Dissipation factor; absolute 3-21
-DISS <NRf> Dissipaton factor; nominal 3-21
IMP Impedance; absclute 321
IMP <NRf> Impedance; nominal 3-—21
INDU inductance; absolute 321
INDU <NRf> inductance, nominal 3 - 21
LIM _Hi Upper tolerance limit 3-21
LIM_LO Lower tolerance limit 3 - 21
PHA Phase angle; absolute 3~ 21
PHA <NRf> Phase angle; nominal 3 - 21
QUA Quality factor; absolute 3~ 21
QUA <NRf> Quality factor; nominal 3-21
RESI Resistance; absclute 3 - 21
RES! <NRf> Resistance; nominal 3-21
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Auto Mode Decision Diagram
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= For SMD components use
PM 8542 SMD Adapter or
PM 9540/TWE SMD Tweezers.
= For larger componeants use
PM 9542A RCL Adapter.
= For in-circuit measurement
of components use
PM 8541 A Kelvin Clips Test Cable.
= For two-wire measurements
piug two normal test leads
into the upper connectors,

- X o
0®, =@

dive  grive
ww  Righ

Center segments of digits flash when
camponent exceeds measurement range:
R >200 MQ
C=32F at 80 Hz, =18 mF at 100 kHz
L >637 kM at 50 Hz, »318 H at 100 kHz.
Asterisk flashes if component is outside
basic accuracy of the instrument. Select
appropriaie test signal frequency.
Discharge capacitors before connecting.
ZERO TRIM compensates:
« Contact and line resistances

(ugr to 10 8 in short circuit),
» Stray canacitances in open- circuit.

Test sigr “pency 50 Hz to 100 kHz.
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Please note
In correspondence concerning this instrument, please quote the type number
and serial number as given on the type plate.

Bitte beachten

Bei Schriftwechsel (ber dieses Gerat wird gebeten, die Typennummer und die
Geratenummer anzugeben. Diese befinden sich auf dem Typenschild an der
Rickseite des Gerétes.

Noter s.v.p.

Dans votre correspondance et dans vos réclamations se rapportant a cet
appareil, veuillez toujours indiquer le numéro de type et le numéro de série qui
sont marqués sur la plaquette de caractéristiques.

Imiportant

As the instrument is an electrical apparatus, it may be operated only by trained
personnel. Maintenance and repairs may also be carried out only by qualified per-
sonnel. '

Wichtig

Da das Gerét ein elektrisches Betriebsmittel ist, darf die Bedienung nur durch ein-
gewiesenes Personal erfolgen. Wartung und Reparatur diirfen nur von geschul-
temn, fach- und sachkundigem Personal durchgefihrt werden.

Inportant

Comme l'instrument est un équipement électrique, le service doit étre assuré par
au personrel gualifié. De méme, 'entretien et les réparations sont & confier aux
personnes suffisamment qualifiées.

The wordmark Philips and the Philips shieidemblem
are used under licence from Philips Export B.V.
© 1995, 1986 Fiuke Corporation.

All rights reserved.

Data subject to change without notice
Printed in Germany

FLLKE.
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' 'Chapter 4 How to Use the Instrument

PM6304 INSIDE THIS MANUAL

INSIDE THIS MANUAL

' This USERS MANUAL contains informat
PMB304C instruments.

t starts with a shipment note and an initial inspection.

on on all features of the PMB304 and

The manual is organized into the following chapters:

Chapter 1. Instaliation and Safety Instructions

This chapter should be read before un

packing, installing, and operating the
instrument. It describes grounding, power

cables, and line voltage setlings,

Chapter 2 Main Capabilities

This chapter describes the main features of the instrument, its functions, opera-
tion modes, measurement possibilities and its options.

Chapter 3 Getting Started

s A

This chapter starts with general procedures and precautions necessary for
oOperation followed by a short functional test. It contains a description of the
display, a summary of controls and connectors on the front and rear panels, and
a description of accessories and measurement setups.

This chapter provides the user with detailed explanations of the measuremen
principle and the measurement of different components.

Chapter 5 Function Reference

This chapter contains a descri

ption of each function in alphabetical order. Each
description includes an explan

ation of local and remote control functions.







-2~ INSIDE THIS MANUAL PM6304

included in the shipment you find an additional REFERENCE MANUAL.

The REFERENCE MANUAL contains:
» CHARACTERISTICS

« PRINCIPLE OF OPERATION

FRRMENEBRERN

« BRIEF CHECKING PROCEDURE

« PERFORMANCE TEST E
E

= PREVENTIVE MAINTENANCE |
E

= APPENDIX

« SERVICE CENTERS
=
E
=
=
E
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CONTENTS

SHIPMENT NOTE AND INITIAL INSPECTION

1 INSTALLATION AND SAFETY INSTRUCTIONS
1.1 SAFETY INSTRUCTIONS _
1.1.1  Maintenance and Repair

1
1
1
1.1.2  Grounding {Earthing) 1-2
1.1.3  Connections 1-2
1.1.4  Line Voltage Setting and Fuses 1-3
1.2 OPERATING POSITION OF THE INSTRUMENT 1-4
1.3 RADIO INTERFERENCE SUPPRESSION 1-4
2 MAIN FEATURES ' 2-1
3 GETTING STARTED 3-1
3.1 GENERAL INFORMATION 3-1
3.2 TURNING THE INSTRUMENT ON 3=1
3.3 SELF-TEST ROUTINE 3 -1
3.4 OPERATION AND APPLICATION 3-2
3.4.1  Control Eiements, Display and Connections 3-2
342 Measurement Setup and Accessories 3~7
3.43  Example of a Measurement 3-13
] 4 HOW TO USE THE INSTRUMENT 4-1
S 3 THE PRINCIPLE OF MEASUREMENT : 4 ~1
o402 MEASURING COMPONENTS 4 -8
4.2.1  Test Signal Frequency and Voltage 4-8
b 422  Resistors 4-9 :
F 4.23 Capacitors 4-10
' Foil Capacitor 4-10
\ Electrolytic Capacitor 4-10
' 4.24  Inductances 4—12

AUTOMATIC ZERO TRIM
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46.2 PM 9559 Bin Programmer E‘j
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463  PM 9566 Handler Interface 4 —38 Eé
4.7 OUT-OF-RANGE AND ERROR MESSAGES 4 — 40 gf
1
5 FUNCTION REFERENCE 5~ 1 |
5.1 FUNCTIONS OF THE FRONT PANEL OF THE INSTRUMENT &5 — 1 E !
5.2 FUNCTIONS OF THE PM 9558 BIN PROGRAMMER 5 - 20 EE
INSTALLATION AND SAFETY INSTRUCTIONS IN FOREIGN LANGUAGES Eg
FIGURES &}
Fig. 1 Front view . i !
Fig. 2 Rear view =
Fig.3  PM9540/TWE, SMD Tweezers T
Fig. 4 FM 8540/BAN, 4-wire test cable with banana plugs E
Fig. 5 PM 9541A, 4-wire test cable B
Fig.6  Single and double test posts =
Fig.7 PM 8542SMD, SMD Adapter
Fig. 8 FM 9542A, RCL Adapter !
Fig. 9 PM 9558 Bin Programmer, Infrared remote control |
APPENDIX:
DIAGRAMS AND FORMULAS
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SHIPMENT NOTE

PME304

SHIPMENT NOTE

included in the shipmen

rts should be

ing pa

The follow

- 100 kiHz

RCL Meter DC

1C

1 PM6304 / PM6304C Progammable Automat

Users Manual

1

1 Reference Manual

1 Programmers Manual

Power Cable

1

2 Fuses

2 Single Test Posts
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SHIPMENT NOTE PM8&304

For built-in options, see the type plate on the rear panet:

Type number
Code number
Serial number

Code number:

Type plate
FLLIKES,
TYPE : PM6304/xxx VA
NC : 9452 063 Odxxx
NO : LO 50-60Hz |

9452 X63 04X XX

Power cable (see Section 1.1.4)
Options built-in:
2 |EEE-488 interface
3 RS5-232interface
4 DG Unit
8 DC Unit and IEEE-488 interface
7 DC Unit and RS-232 interface
¢ Nooption

o Handler interface
¢ No Handler interface
0 PMB304
1 PMB304C

INITIAL INSPECTION

Check that the shipment is complete and note whether any damage has occurred
during transport. If the contents are incomplete or there is damage, file a claim

P N

with the carrier immediately, and notify the Fluke Sales or Service organization to
facilitate the repair or replacement of the instrument. The addresses are listed in

the back of this manual.

The performance of the instrument can be tested by using the Performance Test

in the Reference Manual,

B Oom®m R M W N MR
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INSTALLATION AND SAFETY INSTRUCTIONS













PMB8304 INSTALLATION AND SAFETY INSTRUCTIONS 1 —1

* INSTALLATION AND SAFETY INSTRUCTIONS
1.1 SAFETY INSTRUCTIONS

Upon delivery from the factory the instrument complies with the required safety
regulations (see Reference Manual, Chapter 1). To maintain this condition and to
ensure safe operation, the instructions below must be foliowed carefully.

1.1.1 Maintenance and Repair

Failure and excessive stress:
If the instrument is suspected of being unsafe, remove it from operation immedi-
ately and secure it against any uniniended operation. The instrument is consid-
ered to be unsafe when any of the following conditions exist:
* [t shows physical damage.
= |t does not function anymore.
» |1is siressed beyond the tolerable limits
(e.g., during storage and transportation).

Disassembling the Instrument:

WARNING

Calibration, maintenance, and repair of the instrument must be perfor-
med only by trained personnel who are aware of the hazards involved.
To avoid electric shock, do not remove the cover unless you are guali-
fied to do so.

Before removing the cover, disconnect the instrument from all power
sources. The capacitors in the instrument may remain charged for
several seconds after ali power has been disconnected.
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o

Turn the selector to select the appropriate voltage range. If necessary, insert the
specified fuse (T0.2A or TO.4A according to IEC127 or T0.25A or TO.5A according
o CSA/UL198G) that matches the line voltage setting into the fuse holder.

NEEREER

1.2 OPERATING POSITION OF THE INSTRUMENT

The instrument can be operated on a horizontal surface in a fiat position or with
the tilt bale extended. Ensure that the ventilation holes are free of obstruction. Do

not position the instrument in direct sunlight or on any surface that produces or
radiates heat.

1.3 RADIO INTERFERENCE SUPPRESSION
Radio interference of the instrument is suppressed and checked carefully. if radio

frequency interferences occurs in connection with deficiant suppressed other
instruments, further suppression actions may be required.

FRRERERMEOITAEAERREMTDMTNEOMSEM
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2 MAIN FEATURES

The PM6304 Programmable Automatic RCL Meter is used for precise measure-
ments of resistance, capacitance, and inductance. its basic accuracy is 0.1 %.
The PM6304C Programmable Automatic RCL Meter has a higher accuracy of
0.05 % at test signal frequencies up to 2 kHz. The instrument provides an auto-

function and autoranging feature. It allows fast and high precision measurements
and diagnostic of passive components over a wide range.

The component to be measured is connected to the instrument via front panei
posts, the PM 8541A four-wire test cable, or the PM 9542A four-terminal test
adapter. The Adapter PM 9542SMD or the PM 9540/TWE SMD Tweezers for
surface-mounted components are aiso avaiable,

Measurements are performed using a four-wire system,
The test frequency is selectable in the range from 50 Hz to 100 kHz.
Three test voltages are available: 2 V. 1V, and 50 mV rms.

The measurement result, the numerical value, dimension, and the_equivalent
circuit symbol, are ali displayed on the large five-digit liquid-crystal display (LCD),
which is updated at a rate of approximately two measurements per second.

A microprocessor controls the measurement progess, computes the measure-
ment vaiue, and transfers the result to the display.

In the AUTO mode the dominant and the secondary parameter, either R, C, or L.
of the component under test is automatically selected for display.

__For exampie, for an inductancs with a quality factor Q between 1 and 1000, the

instrument indicates the measurement value of the series inductance and the

series resistance and as the equivalent-circuit symbol, the series connection of
an inductance and a resistance.

In addition to AUTO mode, the following modes can be selected:

* series respectively paraliel components
* impedance 2

* phase angle ¢
* quality factor Q, dissipation factor D
component voltage Vy, component current Iy
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An internal DC BIAS voltage (2'V dc) can be added to the measurement voltage
for electrolytic capacitors.

An external DC BIAS voltage can also be selected, up to 40 V dc.,

DC resistance measurements without an ac test signal can be made by using the
optional PM 9565 DC Unit.

The instrument can be programmed and can transfer its measurement data via
the optional PM 9548 Interface for IEEE-488, or via the PM 8549 Interface for
RS-232. Ten measurements per second are also possible. The RS-232 Interface
also allows output of measurement resuls directly to a printer with no controlier
nesded.

For sorting and binning of components, the optional infrared remote control, the
PM 8552 Bin Programmer, and the PM 9566 Handler Interface are avaitable.

Nine complete instrument settings can be stored and recalled for fast and conve-
nient setup.
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3 GETTING STARTED
3.1 GENERAL INFORMATION

This section outlines the procedure and precautions necessary for operation. It

identifies and briefly describes the functions of the front and rear panel controls
and the display.

3.2 TURNING THE INSTRUMENT ON

After the instrument has been connected to the line voltage in accordance with

Section 1.1.4, it can be turned on by setting the POWER switch on the front panel
to ON.

The specifications given in the Reference Manual, Chapter 1, are valid when the
instrument is instalied in accordance with the instructions in Chapter 1 of this
manual and a warm-up period of 5 minutes is aliowed.

After turning the power off, wait at least 5 seconds before turning it on again. This

aliows all power to completely discharge and the instrument to reset,

3.3 SELF-TEST ROUTINE

After power on, the instrument performs a self-test of the PROM, processor RAM,
-and external RAM. After this, the software version is indicated in the upper line of
_+he display for approximately 1 second. All segments of the display field are
shown for approximately 2 seconds, and the instrument autornaticaliy recalls its
instrument state before power off,

If a fault is found during sel-test, this fault is indicated as follows,

for example:

M

| [_'_"

For detailed information see Section 4.7.
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3.4 OPERATION AND APPLICATION

3.4.1 Control Elements, Display and Connections
3.4.1.1 Front Panel

Keyboard:

Description Function

_ Key used to switch from remote control to keyboard

operation.

Key used to display and to select

¢ [nstrument address for remote control via
IEEE-488 interface

«  Setup for remote control via
RS-232 inferface.

INTERFACE
)

Power switch

Keys used to select
the required measurement function

N RN EEE LR RN

MODE AUTO = Automatic measurement mode: the
£ dominant and secondary para-

meters are automatically determined
" Select series

or parafiel mode

Alteration of averaging function

to reduce fluctuation of

measured value
= Phase angle or impedance
{complex impedance)
Quality factor (tan ¢; Q = 1/D)
Dissipation factor {tan &; D = 1/Q)
"= Testvaoltage or current at the
component terminals,

SER
PAR

AVERAGE

I

PARAMETER
£
X

TS O Nie

B mw m







* Test signal frequency
FREQ 50 Hz to 100 kiiz
De or dc (optional)

i
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¥ Description Function

L TEST SIGNAL SOURCE Measurement source voltage

2 N veL (HLEYEL  FREQ NORMAL = NORMAL: 1V ac rms or

2 Ee LEVEL 1Vdc

i Hi LEVE = MILEVEL: 2Vacrmsor
2\Vde

L LOWLEVEL = LOWLEVEL: 50 mVacrms or

i 300 mVde

1

Y2
E

|
e

Infrared receiver for PM 9559 Bin Programmer.
g
E_&2 &I

I DCIAS SouRcE Internal 2 V dc bias on or off or external bias voltage

ML
OFF, = {maximum 40 V dc),

| O £.9., to measure electrolytic capacitors.
! SETTINGS ] Keys used 1o store or to recall instrument settings
) FI9RE  RECALL (9 registers). '

Keys used to step the test signal frequency up or
down and to select the storage registers.

) Keys used to ‘ F
”é’?ugcﬁz% TRIGGER » select single or CONT

' continuous measurement SINGLE

» trigger a single measurement (T RIGGER).

ZERO Key used for automatic trimming of
* open-circuitimpedance (>100 k%)
» short-circuit impedance (< 10Q).
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Dispiay:

Description ' Function

REMOTE  AVERAGE NOMINAL  HiuMm o REMOTE Instrument in remote control via

RS-232 or IEEE-488 Interface.

AVERAGE Increased time factor for
averaging to reduce fiuctuation
of measured value.

NOMINAL § Tolerance limits
HILIMIT and value using the
LO LT PM 9558 Bin Programmer.

b Equivalent circuit symbols:

I In AUTO mode the dominant parameter is
! shown in the upper section; the secondary

e parameter is shown in the lower section.

. Maxirmnum of five digits for the measured
* ""', E' E! H value of the dominant parameter.
The asterisk indicates that the component
“ d is outside the basic accuracy range of
the instrument.

Units for:

- : nF, pk, uF, mF -~ tor capacitances
ri ,Ck F L uH, mH, H, kH  forinductances
MkQ2 MG k2, 2 for resistances

% for tolerance limits

in binning mode

Display of selected parametat:
& Phase angle
$700 Z impedance
D Dissipation factor
Q Quality factor

=
£
E
5
®
.
E
B
E
E
E
=
&
&
&
E
E
E
E
E
B
E
E
S
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Description

Function

HEEH

AUTD

RANGE HOLD HILEVEL LOWLEVEL

=1t VTS EXCFIDC BIAS]2Y]

888 w

Maximum of four digits for the measured value ofthe
selected parameter or of the series/paraliel parame-
ter in AUTO mode. The asterisk indicates during
impedance measurements (Z) that the component
is outside the basic accuracy range of the instru-
ment.

Units for:

M2, ko 0 for resistances
DEG (Degree) for phase angie
nk, pF uf, mr for capacitances
uH, mH, H, kH forinductances

V, mv tor voltags
mA, uA for current
AUTO mode enabled:

Automatic selection of dominant and
series/parallel parameter.

RANGE HOLD Fixes the current internai
measuring range
{via remote control only).

HI LEVEL .
LOW LEVEL Test signal voltage

SGLE STANDBY Ready for single measurement
{normal level is not displayed).

DC BIAS External bias voltage enabied.

DC BIAS{2V internal 2 V bias enabled.

Test signal frequency in Hz or kHz for ac or dc (de).

IRPEIREYE I T SV
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Description Function

Connector on the front panel:
” |

LN

x4
- +

X

Cannectors for
= Test posts for four-wire measurement.
s PM 95425MD, SMD Adapter

Connector for
= PM 8541A 4-wire test cabie with Kelvin Clips
. PM 9542A RCL Adapter
= PM 9540/TWE, SMD Tweezers
« PM 9540/BAN, 4-wire test cable with
banana plugs

3.4.1.2 Rear Panel

rmms rla eSS G e 8

Input power module with fuse and
voltage selector,

- ac (alternating current).

For details, see Section 1.1.4:
Line Voltage Setting and Fuses.

mEeERMNORMEREROMRE RN

e

am A

[
Py

iERE4B8 / RSZ3

IEEE-488 bus connector for remote control,
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.. Description Function

- R8232
CCoo .
9 RS-232 connector.

HANDLER INTERFACE

oUCODOBY
0000060

Component handler interface connector,

EXT DC BIAS
- +
External dc bias voltage input
@ @ (maximum 40 V dg).
MAX 40V
3.4.2 Measurement Setup and Accessories

-For best accuracy, you should perform ZERO TRIM {see Section 4.3) when
you change the measurement setup, the test signal frequency, or the test
signal voltage when test signal frequency is =10 kHz.

You shouid not change the setup after trimming i you use test signal frequencies
=10 kHz with the PM 9541A Test Cable with Kelvin Clips, the PM 9542A RCL

Adapter, the PM 9540/TWE SMD Tweezers, or the PM 9540/BAN Test Cable.

Test posts

Most commen components can be measured with the supplied test posts
plugged into the front panel connectors.

Radial-lead Component Axial-lead Component
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PM 9541A Test Cable with Kelvin Clips E g
Usethe test cabie to measure in-circuit components or components of large size. @E %

| N
b %j
| E
. | . o

The test cable is connected to the instrument via the round plug (red markings }
face to face}. The plug locks automatically. To unlock the plug, pult on the ridged B
part. =1
£

PM 9542A RCL Adapter E;

H 1

The RCL adapter allows you to make component measurements away from the 4
front panel of the instrument. The RCL adapter can also handle larger compo- B
nents than the front panel connector can. E!

R

|

&=

|

E

i

I

E

The RCL adapter is connected 1o the instrument via the round plug on the front E
panel {red markings face o face). E

The supplied single test posts and the double test post can aiso be directly
inserted into the front panel connector of the instrument. E
Note: For accurate measurements you should insert only the test posts, cable, o

or adapter, that you need for the actual measurement. E

n
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SMD Adapter PM 9542SMD

rhe SMD adapter can be used to measure SMD components with-a length 6f 2 1o
10 mm, depth >1 mm, height >0.5 mm, or a diameter >1 mim,

For easy and quick insertion and removal of components, insert the SMD adapter
into the PM 8542 RCL adapter. '

You can aiso insert the SMD adapter directly into the front panel connector of the

instrument. To ease insertion of comporents, set the instrument in a sloping posi-
tion (handie folded down)

When you use the SMD adapter to measure very small capacitances especially
slow 100 pF, you must take into account the alteration of the stray fixture capaci-
«ances, depending on the separation of the contacts.
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Fixture Capacitance {pF)

1.4 Additional capacitance after
E ZERC TRIM depending on
14 :
1 contact opening of the SMD adapter.
-
1
0 J[ b At CONtACt Opening width {mim)
L1 10 '
rest maxirﬁum
position
-1
-i4

. ¢ PM9540/TWE SMD Tweezers

EEEEERENENNENNN]

Use the SMD Tweezers to measure single SMD components or in-circuit SMD
. components.

- g

The SMD Tweezers are connected to the instrument via the round plug on the
front panel (red marking face to face).

mmmim

n_mor
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. For open-circuit trimming when you are measuring small capacitances, set the
‘opening of the tweezers to the size of the component.
The two-wire measuring technique and the pressure applied by the tips of the
Weezers can cause a measuring error in addition to the basic error of the RCL
Meter, due to the additional serial resistance {typical 0.02 Q). The presence of dirt
or contaminants on the tips of the tweezers can also affect measlrements. The
tips may be periodically cleaned with alcohol and a non-abrasive cloth.

PM 8540/BAN Test Cabie with Banana Plugs

Use the test cabie If you need banana plugs for your own special applications.

The test cable is connected to the instrument via the round plug on the front panei
{red marking face to face).

When you perform ZERO TRIM short-circuit DRIVE+ with SENSE+ and DRIVE~

with SENSE~ for the open-circuit trimming. Short-circuit all four plugs for the
short-circuit trimming.







3—12 GETTING STARTED PMB304

Two-Wire Measuremenis

You can measure components with two test leads in two-wire mode by using the
plus and minus connectors. For this, it is necessary to short-circuit the drive and
sense lines at the instrument. To reduce stray capacitances and interferences,
use short leads.

You also can use the eight-poie round connector.

test leads test ieads
\\k:
drive (’"\ y or sense — drive +
short-circuit o short—circuit | _ short—circuit
connections connection " connection

sense

drive - sense +

The technical specifications given in Chapter 1 of the REFERENCE MANUAL are
valid for four-wire measuremnents. Four-wire measurements are particularly impos-
tant for high impedance components at high test signal frequencies and for low
impedance components.

RN EEREEREEESEEENNER]
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3.4.3 Example of a Measurement

WARNING

Before turning the instrument on, ensure that it has been installed in
accordance with the Instruction in Chapter 1.

Immediately after power on a self-test routine is performed. Then the instrument
automatically recalis measurement settings prior to the last power off.
{see Section 3.3).

Insert the test posts suppiied into
the connector on the front pane!
(Logos face to face). -

If the display shows dc,
press the E%%Q key.

A LAl LR

‘Select an appropriate measurement . ' STER
‘frequency, for example, 1 kHz.

AUTS

Press the green AUTOQ kéy.

The display shows: AUTD

ZERQ
TRIM

Press the ZERO TRIM key for 2 seconds.

Y Bl R R L L A

E %%
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bub4

For open-circuit trimming

the display shows: ) t.
| - uce

For shori-circuit trimming short circuit i

the test posts with a short wire or h L 5 H

similar object and press the ZERC TRIM key;

the display shows: 5 C t

if the ZERQO TRIM operation is F H )}

unsuccesstul, the diplay shows:
Refer to Section 4.7,

if the ZERO TRIM operation was
successful, the diplay shows: H

S

_ " Inserta known compaonent
into the test posts, 8
e.g., a 1 kQ resistor,

The display shows: 1 A

The test is finished. —==
See Chapter 4 for detailed
information about measurement
of components and
measurement principies.

AUTS
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4 HOW TO USE THE INSTRUMENT
4.1 THE PRINCIPLE OF MEASUREMENT

The component measurement is based on the current and voltage technique. The
component voltage and the component current are measured and converted into
binary vaiues. From these values the CPU caicuiates the electrical parameters of
the component, According to the front panef parameter seiection different para-
meters are displayed. Via AUTO mode or by pressing the SER/PAR key when
AUTO mode was selected, the dominant and secondary parameters (resistance,
capacitance, or inductance) are displayed. In addition manuaily selected para-
meter can be displayed (Q, D, Z, @, V,, or 1),

Each measurement cycle lasts approximately 0.5 seconds. For AC measure-
ments one cycle consists of seven single measurements, the results of which are
stored and arithmetically evaluated. Finally the result is transferred to the display.
The seven single measurements are as foliows:

1. Voltage Measurement: 00
and internal gain factor setting
2, Voltage Measurement: 80¢

3. Reference Measurement: 0°

Gain factor >1 Gain factor = 1
4. Reference Measurement: 90° Current Measurement: o°
5. Current Measurement: 0% Current Measurement; ape
6. Current Measurement: gge ReferenceMeasurement:  0°
7. Reference Measurement; 0° Reference Measurement: 90°
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The seven measured values are stored at the end of the single measurements.
The microprocessor uses the measured values to calculate the equivalent series
resistance Rs, the equivalent series reactance Xs, and the quality factor
Q = Xs/Rs of the component. in AUTO mode the micraprocessor determines the
cominant and secondary parameter, calculates its value, and displays it together
with the equivalent circuit symbol. If one of the other parameters is manually
selected, this parameter is calculated and displayed. After that the next
measurement cycie starts with the seven single measurements.

The display shows: o B
e 1mn 5 In F
i E i LI i
— 00 3
auTO 1CL 2t 5
[Xx]
L Lid kHz |

The following phase diagrams and formulas show the mathematic basics for inter-
nal calculation of the component value.

v2)
Vg v V: voltage
| I: current
% V1,V2: 0°-voltage, 90°-voltage
E The phase angle between I and Vis ¢.
Inf— R 1 The phase angle between.1 and V1 is a.
g R

in the diagram the phase refation between | and V happens to be a lossy induc-
tance.

in each measurement cycle, the following components are determined:
Vp, Vg, Ip, Ia.

M e

M e e

™

§

™ ™ W R N

Ui

E
E
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ﬂ -~ The series resistance and reactance are calculated from these components.
= _ Vpip + Vglg _ Valp + Vplg
? R o - A R e R
=
3 The following equivalent circuit is valid: X
z
E ~ 7 5]
: Rs Xs '
= 9
Rs R
4 IXs]
- Quality factor: Q=tanp = 1/D = e ©
. {Rsi
Dissipation factor: D = tand = 1/Q = e @

The magnitude of Q and the sign of Xs determine which parameter of the compo-
nent is dominant.

Xs positive inductive
Xs negative = capacitive

The formuias for the various parameters are as follows:

Q= %—Zl see equation {3) Z = /As? + Xs?
p=1 | Cp = 1 #Xs < 0
Q o(1 + 1/Q3)|Xs]
Rp = {1 + Q% x Rs Lpn-{—1——j—~-~1—~((~nc—li)l—)i(—Si ifXs > 0
Rs  &ese eqguation (1) Cs = E&;«T iXs<0
ks = —E—)%—I— ifXs>0

it

Impedance Z =R + X
Admittance - Y = 1/Z

WO M MWW WY WOl W W W
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Exampie:;

By using the seven measurements, the instrument has calculated Rs and Xs in
accordance with formulas 1 and 2, for example,

Rs = 3.068kQ
Xs = —15.198 kQ

i

From this the instrument caloulated:

|Xs]

O=F

= 4.954

The instrument displays the corresponding equivalent circuit symbol with the
dominant and the secondary parameter, according to the criteria of the Auto
Mode Decision Diagram (see Section 4.4.1); in this case, as Xs is negative and
1< Q< 1000:

The display shows: 1
ety lﬁﬂEInF
E fLLL {
—a—! - k0
AUTD i 8.3 !5
I'.g kHz

The calculation of the dominant parameter Cp was done according to the fol-
lowing formula:

_ 1
Cp = w{1 + 1/Q%)|Xs|

- 1
" 21 x 1 KHz (1 + 1/4.954%) x 15.199 kQ

Cp

= 10.061 nF

The maximum display is five digits =1 digit tolerance.

N EFERERNMN
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- Calculation of the other selectable parameters are performed as follows:

=11 _
D= Q " Ggsg = 0202

Rp = (1 + Q% x Rs = (1 + 4.954%) x 3.068 kQ = 78.38 kO

Rs = 3.068 kQ (calculated by the instrument according to formula 1)

Z = JRs* + Xs* = /(3.068 kQ)F + (15.199 kQ)’ = 15.51 ko

T wIXs] T Zx X 1 KMz x 15,169 kg ~ 10471 nF

@ . The instrument calcuiates

tan & = 1581 _ 15,199 ko

As ~ 3088 k0 - 4954

and gets & from an internal tangent table similar to a calculator

¢ = — 78,6 DEG
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For accurate measurement, you shouid select an appropriate test sugna frequen-
cy; see Section 4.2. .

if you measure the same component mentioned in the preceding example, with
a test signal frequency that is too low, the resistive part of the capacitive compo-
nent dominates.

So the instrument determines a resistor as the dominant parameter.

Example: Test signal frequency 100 Hz

The display shows: ( )
— '
— 19123,
1 : IEEREEn)
T P, f
AR EE]
L Hr

The instrument determined:
Rs £63.248 kQ
Xs = —31.680kQ

)}

and calculated:
iXsi

Q—-—R—S————OS(H

Because Q<1, the display shows a resistor as the dominant parameter.

N
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Calculation of the other parameter is performed by the same formulas:

U
D~Q 2.00

Rp = {1 + Q% x Rs = 79.123 kQ

1
w1 ¥ 1/Q%)]Xs]

fl

Cp = 10.08 nF

Rs = 63.248 kQ (calculated according to formula 1)

-1 _
CS*miXsi 50.23 nF

Z = VRs? + Xs? = 70.74 kQ

tan ¢ = lﬁfﬂ = (.501
Rs

¢ = ~ 26.6 DEG

If you are interested in mathematics, the appendix of this guide shows the phasor
diagrams and formulas for the various components.
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4.2 MEASURING COMPONENTS
421 Test Signal Frequency and Voltage

Resistors, inductors, and capacitors are not ideal electrical components, They all
have secondary effects that limit their perfoermance. Understanding the effects is
important in understanding the results displayed on the RCL. meter. For exampie,
a resistor has shunt capacitance and lead inductance. Inductors have shunt
capacitance and resistance in their windings.

The differing reaction of these components, which depends on the frequency and
test signal voltage, requires methods of measurement adapted to each situation.

To this end, the PM6304 / PM6304C has a frequency range from 50 Hz to 100 kHz.
Resciution: 50, 60, 100, 120, 200, 300, 400 Hz to 19.9 kHz, 20 kHz, 100 kHz

The analog-to-digital converter (ADC), used for digitizing the measured values,

is basically insensitive to hum interfered into the measurement setup. Hum inter-

ference may degrade measurement accuracy using test frequencies of 60 Hz or
120 Hz at 50 Hz AC power or 50 Hz test frequency at 60 Hz AC power.

The following can be selected as the test signal voltage:

AC voltage: DG voltage (option):
2V, 400 Q internal resistance -2V, 400 Q internal resistance
1V, 100 Q internal resistance 1V, 100 Qinternal resistance
50mV, 100 Q iniernal resistance 300 mV, 100 Qinternal resistance

An internal 2 V de bias voltage or an external bias of maximum 40 V dc can be
added o the AC voltage signal. The external voltage must be free of hums, partic-
ularly if test signal frequency is 50 Hz or 60 Hz (line frequencies).

if you measure components with Z >10 k2 and if you use an external bias source
with an impedance >50 Q, perform opern-circuit trimming with bias voltage
~applied.

WARNING

A 40 volit externali bias can charge a capacitor to a high enough voltage
that it can cause injury if itis accidentally discharged, Verify that polari-
zed capacitors are installed with the correct polarity before applying
a bias voitage.

E
B
®
y -
E
E
E
E
E
E
E
E
E
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4.2.2 Resistors

in principle in addition to its purely resistive cormponent, a resistor has capacitive
and inductive components.

Ls R
AR e o M
Cp
1L
|
R = DCresistance.
Ls = Inductance of any winding/coiling and of the components leads.
Cp = Shunt capacitance across the resistive component.

In the case of wire-wound resistors, C and L are relatively high due to the winding.
In the case of film resistors, these vaiues are considerably smaller,

With low-valued resistors (<1 k), the series inductive component dominates,

Ls R

%

With high-valued resistors (>1 kQ), C predominates.

R
o
- Cp

T —

The effect of C and L limits the high frequency performance of the component.

Measurement Conditions:

Selecta low test signal frequency, i.e., 1 kHz or measure with DC voltage (option).
In the case of resistors in the megohm range, the instrument might recognize the

shunt capacitor as the dominant com ponent if the measurement frequency is too
high.
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mom oM

423 Capatitors

Several components, which depend on the type of capacitor, determine the elec- B

trical characteristics of a capacitor. 5

Foil Capacitor: E

| L R1 Ra C E

AL S N S E

Rp -

E

L = Inductance of the lead wires, the bonding and the winding |
(mainly in the nH area).

R1 = Resistance of the bonding (5 t¢ 10 chms in unfavorable cases). | 2

Rs = Resisiance of the foils, which increases as frequency increases. .

Rp = Dissipation in dielectric, which can be ignored as frequency increases. E

C = Capacitance. B

Electrolytic Capacitors: E

With AC voltage B

L ESR c E

e T e

E

L = inductance of the connections and of the winding. &

ESR = Equivalent series resistance: =

Resistance of the electrolytes, the dielectric, DC resistance S

of the mechanical structure. The ESR depends on the frequency. =

C = Overall capacitance.

B

B

&
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With DC voltage
C
O g
Risou
C = Qverall capacitance.
RisoL = Insulating resistance, it determines the leakage current of the compo-
nent.

E!éctrolytic capacitors operate at lower frequencies {usually <10 kHz).

Measurement Conditions:

The frequency for the test signal should not be selected too high as otherwise a

capacitance that is too high is measured when the resonant freguency is
approached. :

1
f, = fo = self-resonant frequenc
2nyLC ° y

If the frequency is too low, the ohmic and inductive components falsify the result,

‘A test frequency lower than f,/30 shouid be taken as the approximate vaiue.

For exampie:

- Typical seif-resonant frequency for a 100 UF capacitor is 50 kHz; select test signal
-frequency less than 1.6 kHz. '

Electrolytic capacitors used for smoothing in power supplies shouid be measured
at their operating frequency (100 Hz or 120 Hz)

In order to determine the real dissipation components, a high test frequency is
selected for the serial losses and a low one for the parallei tosses.

Use DC voitage for measuring the insulating resistance.
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4,2.4 Inductances
Coil with iron core
RE
Rg L
Cp
14

Rg = DC resistance of the copper winding
Rg = Core loss '

Cp = Capacitance of the winding
l. = Inductance
Measurement Conditions;

As in the case of the capacitor, the test frequency (fregr) should lie far below
the self-resonant frequency {{;). The fy frequency can be very low because of
the relatively high capaciiance of the winding.

1
f, = —r= f, = self-resonant frequency
° 2niic i

Approximate value: frggr = 1,/30

It is advisable to measure the coil close to its operating frequency i the reaction
of the coil under operating conditions is to be determined.

Avoliage level that is not too high must be selected for coils because of the satura-
tion effect caused by the iron core. For this purpose, the PMB304 offers a voltage
reduced to 50 mV.

Use DC voltage to measure the resistance of the winding.

RN NN NN

nerYrAERMPRRN

P oMM om
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4.3 AUTOMATIC ZERO TRIM

When pressing the ZERO TRIM key for approximately 2 seconds the instrument
performs an impedance measurement of the measurement setup and stores the
value determined. The display shows PASS. For ail further measurements this
value will be taken into consideration. To ensure best measuring accuracy you
should perform ZERO TRIM when you change the measurement setup, the

test signal frequency, or the test signal voltage when the test signal
frequency is = 10 kHz.

Ityou press the ZERO TRIM key with a component connected with an impedance
of <10 € or >100 kQ, the value of the component will be taken into consider-
ation. At open or short-circuited contacts of the measurement setup the instry-
ment now indicates a negative resistance value, for instance, or an inductance
in case of a connected capacitance (or a capacitor in case of a an inductance.)

Please perform ZERO TRIM once again without any component connected in or-
der to obtain correct values.

The TRIM data are stored in a memory and will persist even if the instrurment is
switched off.

Note: If you use the test cable with PM 9541A Kelvin Clips, the PM 9542A RCL
Adapter, or the PM 9540/TWE, SMD Tweezer for test signal frequencies
= 10 kHz, you should not change the setup after trimming.

To avoid measurement errors, do nottouch the contacts during measuring,

Short»Circuit Trimming

For measuring low impedances, below 100 Q in particular, please short-circuit
the contacts of the measurement setup and press the ZERO TRIM key for approx-
imately 2 seconds. The display shows bUSY and Sct (short-circuit). The instry-
ment now performs a measurement and stores the value determined, which is the
short circuit impedance. The dispiay shows PASS. For all further measurements
this value is taken into consideration, including the line and contact impedances.

If during short circuit trimming the measured impedance is >10 Q, FAIL will be
displayed.
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Open-Circult Trimming

When you measure low capacitances with high test signal frequency the open-
circuit impedance of the measurement setup may affect the result. Remove any
connected component and press the ZERO TRIM key for approximately 2 se-
conds, The display shows bUSY and Oct (open-circuit). The instrument performs
a measurement considering the value determined, which is the open-circuit im-
pedance, for all following measurements. The display shows PASS,

If the impedance measured during open-circuit timming is <100 kQ, the diplsay
shows FAIL.

For the ZERO TRIM the contacts DRIVE+ and SENSE+ as well as DRIVE— and
SENSE - should be connected. As far as the adapiers available from Fluke are
concerned, this is normally ensured automatically, except for the PM 9540/BAN
cable and for the PM 9542SMD SMD Adapter.

if you use the PM S540/BAN cable in your own special application short-circuit
DRIVE+ with SENSE+ and DRIVE— with SENSE - for the open-circuit trimming.
Short-circuit all four plugs for the short-cireuit trimming.

As far as the SMD Adapter is concerned the contacts are insulated from each
other. The contacts are only closed when a component is inserted.

Drive— Drive+

7 lnsgzlaticn\\ \

Sense— Sense+

Contacts of the PM 85425SMD, SMD Adapter

EEEEEEEEEREEEEEREEREEEREREENE]
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To perform ZERO TRIM at an open adapter with the DRIVE/SENSE contacts con-
nected, the SMD Adapter is equipped with SMD components with an impedance
of Z - co. Please use this component for open-circuit trimming. For short-circuit
trimming you can use one of the attached components with an impedance of
Z -+ 0 L2 These components have a real resistance of typical 4 mQ. You should
take into account this value if you measure low impedances.

It you need spare sets you can order them via your Service Organization with the
following number: 5322 310 32275.

z-0Q Z—

= white

™ blue

4.4 MEASURING MODES

After power on, the instrument automatically recalls the mode that was set before
power off,
»  Select a suitable measurement setup.
» Select the matching test signal frequency and voltage
(refer to Sections 3.4.2 and 4.2).
" Execute ZERO TRIM if necessary.
= Insert the component.

Galvanic nonconducting components, e.g., electrolytic capacitors, should be
measured with the internal bias voltage activated. To do this

* Press the DC BIAS ON/OFF key.

= The display shows EEETES E9.

4.4.1 Automatic (AUTQ)

in most cases, you will be interested in the dominant parameter of the component.
This is automatically determined and dispiayed in the AUTO mode. Press the
green AUTO key. The display shows AUTO, the value of the dominant parameter

in the upper line, the value of the secondary parameter in the lower line, and the
appropriate equivalent circuit symbol.
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Function and Key Operation _ Display

AUTQ

1

]

-

L

£33

ru
=

= I E
AUTO 3 R -8
. i E
joc ams]ov AR KT T, i
. v
The decision criterion for selecting the dominant parameter is Q = D = 1. Refer
to Section 4.1, The values Q and D not only depend on the componant but also ¥
on the test signal frequency used.
Reactance E
x 81 E
E
D=1
2 E
g
£ E
-
B9
T e 2
Resistance &
3= 4%
s K
;‘%’
§
D=1

¢.001 . AUTO MODE DECISION DIAGRAM

E
E
-ix¥ 8: 1000 | o
&
E
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Function and Key Operation Display

Dissipation factor E
5~ &
.
E
Quality factor ._
4+ E
v 0 E
Current measured % -
. ‘x

0 E
Voltage measured x B

" =

x -
0 e
E
* Current or voitage is displayed for approximately 3 seconds. The instrument | d
then returns automatically to the parameter you selected beforehand,
o
The values displayed for the selected parameter are calculated by the instrument. =

They are based on the values measured for the series reactance and the series

resistance (refer to Section 4.1}. E
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For detailed information see REFERENCE MANUAL, Chapter 1,
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4.5 STORE/RECALL OF INSTRUMENT SETTINGS

N%ne complete instrument settings including trim data can be stored in memory
registers 110 9. The current mode is automatically saved separately. The memo-

ries are buffered by battery so that the data are retained even after the instrument
is turned off.

Aﬂer power on, the instrument runs through its stant routine, and then goes to the
mode that was last set.

Store

Data are stored by pressing the STORE key. The display shows Sto and a digit
from 110 9 for the memory register number. This number under which the settings

are to be stored can now be selected by using the +/— step keys; the measured
values are not stored.

Pressing STORE once again saves the settings under the register number

seiected. Any values that may exist there aiready are overwritten and lost in the
process,

Recall

Stored settings are called up by pressing the RECALL key. The dispiay shows rC:iL
-nd a memory register number. The display panel starts to flash. The data from
this memory register are only displayed but not yet called up.

You can use the +/- step keys to select memory register numbers 1 to 9 1o

display their contents. When you press the RECALL key again, the stored seftting
disptayed is called up.
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4.6 BINNING
4.6.1 introdugtion

Binning means sorting components by their measured value into boxes or similar
containers,

During the binning process with the PM8304, similar component values are alio-
cated to defined sorting fields known as bins to obtain better tolerances, closer
matching or pass/fail sorting.

You can define a maximum of 10 bins. For this purpose, you can use an interface
for remote control with a PC (IEEE-488 or RS-232 as an option) or an infrared
remote control, the PM 8559 Bin Programmer (option).

The instructions for programming with the PC are described in detail in the
PROGRAMMERS MANUAIL and in brief form in Chapter 5. This section describes
binning using the PM 9559 infrared remote control. '

The PM6304 checks the component according to the criteria of bins 1 to 9, last
of ail according 1o bin 0, and displays the bin the component is aliocated to. [f none
of these requirements are met, the display shows FAIL.

Values and limits {tolerances) for 10 complete bin records, each record for a maxi-
mum of ten bins (bins 0 to 9), including the selected instrument settings can be
stored in registers of the PM 6304, These registers are independent of thuse that
contain the instrument settings typed in at the front panel.

The limits of the bins can be defined in the following ways according to the various
demands:

= Binning components can be defined with a certain value according to different
tolerance classes, for example, for quality control or incoming inspection.

- bin 3 B

bin 2 T

I

ot Dif} 1 st

nominal value
]

g ¥
-5 % ~2% ~1% 1kQ +1% +2% +5 %

Nested limits with reference 1o a nominal value,

:T

mw

L

o

mmm

RO

i}

m
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The instrument checks in the sequence bin 1, bin 2 ... to bin 9 and then bin 0.
‘ the greatest tolerance is programmed for bin 1, then all components lying
within this tolerance are immediately allocated to bin 1.

A different parameter than that for bin 1 to 9 can be defined for bin 0.

For example, bins 1 to 9 check the tolerance of a capacitor and bin 0 checks at

iast the quality factor of the capacitor.

The display is as follows:

Component meets tolerance defined in:
bintto 8 bin0 Display
YES YES binito9
NO do not care FAIL
YES NO bin 0

» Binning components can be defined according to certain values, 2.g. resistors

according 1o the series E12, here with =5 %.

|t bin § —b] R Y — ot bDin 3 =] bin 4 ——t~]
nominal nominai nominat nominal
i ! 1 kY
1 ¥ i i
-5% 1kQ +5% -5% 12kQ +5% ~5% 15k{ +5% -5% 18kQ +5%

Sequential {imits with reference to nominal values,

Itlimits overiap, a component lying within this overlapping area is aiways aflocated

to the bin with the lower number.

bin 3

nominal
1.5kQ

- always bin 3

/

=7 bin 4
nominal
1.8kQ

NN

i
E

H
4

~“10% +10%

1.62 kQ2

1.65 k2
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= Nested and seguential limits can be combined.
bt DY 4 |t bin 2 bin3 o

I-t——bin F——

i nominal vaiue
H I
T

1 1
-5 % -2% 1% 1Kk +1% +2% +5 %

Sequential and nested [imits,

M R M NN M

The limits can be programmed directly as absolute values instead of a nominal
value with an upper and lower limit in percent:

<t bin ¥ -

m oW ™

0.950 k&2 1.050 k2
LOW HIGH

When storing, the instrument checks the values entered for plausibility. A nominal
value with an upper limit of +5 % and a iower fimit of +5% or a value without limits
would not be accepted. The instrument displays Error and the number of the bin
concerned.

No check is made whether the tolerances selected lie in the accuracy range of
the instrurment. This accuracy depends on the type and the vaiue of the com-
ponent to be measured and on the test signal frequency and voltage. Refer to
Section 4.4.3.

i)
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3 _ 4.6.2 PM 8559 Bin Programmer (infrared Remote Control)
B 4621 Keyboard
a infrared transmitter
c |
!
LED
g me;\:s%rm%' Calibration
Q Binning Bin selection,
bl
bin dis
| Data input for eéwab:ea ef
binning criterias
Tolerance
3 fimits
3 £l Parameter
Keypad for gg for binning
o nar?sertcal values ;; Factors (units)
= for numerical
3 vaiues
5 Sign key éE
; Storing of
Call~up of Key to delete
ﬂ data sets existing data
of ast input
3
3
3

p*- ¥

A AN A A
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4.6.2.2 Battery Replacement

The remote control is supplied with power by means of the accompanying 8 V
block battery.

Inserting the battery:

\\ T, - Pry open the battery
compartment at the back
of the remote control.

ARtach battery terminals
and insert the battery.
~ —= . R The battery is protecied
: ‘} 7 . from fallingoutby a
= ! retaining clip.
{ : Close the compartment.

Operational check: Press any key; the pilot light must flicker.
if necessary, check the battery.

NOTE: Femove dead batteries and dispose of them
according to local regulations.

CAUTION: To prevent the remote control from being damaged, use
only leak-proct batteries of the type 6F22G or similar for
replacement.

B
i

[ 1

fi s, I )

o I

i N

morr

¥
E
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4.6.2.3 Programming with the Infrared Remote Control

You can define a set of bins by using the following steps.
The examples are based on empty memory jocations. If values are contained
there, delete the old values with the RUBOUT key before entering new ones.

Pressing the RUBOUT and the ENTER key after selecting a bin number deletes
all values of the bin.

Function and Key Operation Display
Set the instrument to data input. ' A
- DATA INPUT b ) d H t
Select the bin. | S e
BIN !
No ) Y
1 e
. . A
Set to nominal value. ( O
1
NOMINAL s
|
F N g
10
Define the parameter and 1 h

NOMINAL
setl the value,
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Function and Key Operation Display e
Set the upper limit x. f = )
e L e n 5 P E
HIGH Ll %
i ! o
brni _
{5 e E
E
Set the lower mit . " o L
r E
Low — - o
tig b B
N ﬂ
:_{} Mz E
) E
enter ) =
ENTER E ﬁ b E r E
br o =
\ J E
The instrument automatically e T E
selects the next bin. b ) A E =
1A o E
LU

W OM M OM O

Awf e
e
Ly
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It the nominal vaiues selected for the next bins are to remain the same as in
bin 1, then the tolerances for these bins refer 1o this nominal value.

Function and Key Operation Display
Set the upper limit x, ( o
!
HIGH { %
IE .
by nc
S
J
Set the lower limit . ( )
- |
{
by nd
10 we
. A
Enter ' 1 )

L )

The instrument automatically TN T
selects the next bin, . b - 3

f_{} o J

* ltisalso possibie to set only the upper or lower imit. The instrument autornatically inserts the same

value with the appropriate sign for the other limit, However if values are aiready stored here, these
remain unchanged.

A maximum of 10 bins can be defined.
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This example referred to nested bins with tolerances in percent.
Other input types, as described in Section 4.6.1, are possible as follows.

Function and Key Operation Display
Input as an absolute value:
Set the instrument to data input.
Select the bin. b ' N “
DATA INPUT 10 e
BiN_
NOo
i
Select the upper limit. 1 W LT )
Define the parameter. Iy 5
Set the absolute value. R Ve
HiGH R '
S by n
1.5 o
Seiect the lower fimit. 4 Lo LMIT
Define the parameter ] 9 5
(the same as for the upper limit). L. [Re;
Set the absolute value. i
b on
LOW R
F- L

mowm W TN RN N N T
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Function and Key Operation Display

Store ' r ~

= SAUE |
b n

Enter ’

ENTER EﬂtEr’
by n

in addition to the data of the bin set, the instrument settings selected, such as
test signal frequency and voltage, measuring mode, DC bias etc. are also
stored. Any data found in the storage register are overwritten.

Stored sets are calied up by pressing the RECALL key, the desired storage
register number {1 10 9) and the ENTER key.

if some programmed bins from a set are not to be taken into account during
binning, they can be deactivaied by pressing the DISABLE key (except for bin
1}.

Pressing the ENTER key now shows only the active bins. A deactivated bin is
activated again by pressing the BIN N° key and the relevant number,

A table in the appendix has been provided for your notes on assignment of the
storage register contents. You can make a copy of the table and fit in the pro-
grammed values.

E
E
B
E
[ ol
E
-
E
e
E
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4.62.4 Binning

Select the measurement setup and, if necessary, execute trimming (ZERO
. TRIM).

Press the DATA INPUT key on the infrared remote control and call up' the bin
record desired by pressing RECALL. if no data have been stored yet, enter the

parameters and tolerances according to which binning is to take piace. Refer to
Section 4.6.2.3.

Storage Registers

9 DATA INPUT
8 EDIT
J ~
ﬁf P~
3 RECALL 2 ENTER
[ [y I
2 STORE 2 ENTEA BUFFER
I ]
1 BINNING
OR
NORMAL
0 |
If BINNING RECALL also calls up stored instrument
has been pressed settings. If you want to alter the settings
BINNING press the NORMAL key, select new set-
tings via the keyboard of the RCL meter,

press the DATA INPUT key, and press
the BINNING key to start binning.
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The instrument is set to the bin mode by pressing the BINNING key. The
instrument settings stored in the memory are adopted. The instrument switches
automatically to single measurement to avoid measuring errors when inserting
or removing the components to be measured.

The display shows maximum five digits. The instrument calcuiates with a higher
resolution. For example, the upper limit for bin 1is 100 &, the instrument measures
100.004 € in this case the display shows 100,00 , but the component is cor-
rectly ailocated to bin 2.

insert the component and start measuring by pressing the TRIGGER key.

The PM6304 checks the component according to the criteria of the individual bins
and shows in what bin the component is and its value. if none of the criteria of bin
1 10 9 are met, the dispiay shows FAIL, see table on Page 4 — 25.

Example:

Function and Key Operation Display

Set the instrument {o data input.

70 DATA INPUT ‘ b } d ﬁ t

Call up the stored data. (~ N

RECALL ‘I ‘ {m D H d i,

} : | . by n

o oMo T TR ENENNREMRMDMNMDNNMNET NN

By P A P T
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Function and Key Operation _ Display
Enter _ - -

ENTER Ent'Er’
by n

Set the instrument to binning. 4 "
BINNING e
by n
SGLE STANDEY :.G st
S A

Insert the component.

Start the measurement.

mosen | = 0d49d .
w  binb

)
A

SGLE STANDRY Lﬂ Kz
Remove the component and
insert the next one.
Start the measurement. ( .

N
TRIGGER e f'.U {} ©
aUTH b ' N
SGLE STANDBY ' ;'3 khHz ;
N -

Press the NORMAL key to switch back to normal mode.
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4.6.3 PM 9566 Handler Interface

To make further handiing of the checked components easier, you can connect
appropriate control lines to the bin numbers by means of the HANDLER INTER-
FACE (option). For example, LEDs that can identify the bin where the component
is piaced can be connected by means of these control lines. This process can aiso
be automated by means of the appropriate application {conveyor and eiectro-
magnetic flaps).

identification by LEDs {principle}

Bin1 Bin2 .. Bn8 Bing Bin0 FAIL

DD.ODDD
J I, J T

LED indicator lights

ﬁ[} ﬂﬂ.

£

Measurement trigger

T MmN

P Fr AT AT PRI AOMDO@PAONOMMT
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Connection Example: :

-

3

. I

; bin 9 3 7 Socket at the
g

3

1

A | 0  FAIL instrument
{ f D 12
LED . 2l
—— ST,
50002 Ce ) g
& +5V
external DC ‘
i 00 .
S 3
] 2
i -
: R S |
! ext, TRIG 3 14
i The internal driver stages have open collector outputs.
External operating voltage max. +24 V DG voltage.
i Maximum collector current 200 mA.
i

| Pin assignment;

n

Bing

Binsg

Bin7

= Bing

Bins

Bin 4

Bin3

= Bin2

= Bin1

BinQ

| 11 FAH.
View of the rear 12 + DC

i 13 = TRIGGER

14 = Ground
Shielding (screen)

it

i

HANDLER INTERFACE

i

=
QWONDU AWM -
I

i

]
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4.7 OUT-OF-RANGE AND ERROR MESSAGES

The middle segments of the digits are displayed when the following limits are
exceeded:
» Resistance >200 MQ at AC,

_ > 50 MQ atDC
« Capacitance > 32F at50Hz, > 16 mF at 100 kHz
s Inductance >837 kH at 50 Mz, >318H at 100 kHz

The asterisk in front of the upper digits indicates that the measured component
is outside the measurement range of the basic error limit.

Select a different appropriate test signal frequency and check that the
measurement is within the basic accuracy; see tables in Section 4.4.3.

The asterisk in front of the fower digits only indicates when impedance is being
measured that the value is outside the basic error imit. Other parameter values
displayed by this digits are secondary parameters and generally not within the
basic accuracy range of 0.1 %,; for these no asterisk is displayed.

After power on, the instrument checks the PROM, the processor RAM, and the
external RAM. Additionally the instrument generates error messages if there are
faults during measurements or timming or if there is a fault during data transfer
to a printer. '

Errors are indicated as follows:

Err | Program memory checksum error

Err ¢ Processor RAM defective

Err 3 External RAM defective

Err ¥ External RAM, backup (current instrument settings) destroyed
Err § External RAM, stored instrument settings 1 to 9 destroyed
Err b Error during analog to digital conversion of the test signal

MMM TTNNN M N RN

B oA
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Err 1 EEPROM defective

Err 8 Error in trim data (EEPROM)

Err § Error in calibration data (EEPROM)
Erc il Error in binning data (EEPROM)

Errfl Error during line frequency detection
Erre Y Test signal out of limits during trimming
E-r~4B Communication error to the printer (time-out)

Errors 1910 41 are errors during recalibration,
A detailed description is given in the Service Manual, Chapter 9,

During measurement with the bias voltage activated, the display shows oVer if
there is excessive DC current fiow from the bias source.

it the values entered for binning do not match each other, the instrument displays
Error when an attempt is made to store them.

If the instrument cannot compensate the short-circuit or open-circuit impedance
during trimming, it displays FAIL. Check the contacts and try it again.
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5 FUNCTION REFERENCE

e In Section 5.1, all functions of the instrument that can be called up at the key panel

w are described in aiphabetical order. Each function description contains:
= A detailed explanation of the function.

& | * The key sequence for setting or calling up via the keyboard and the relevant

display.

o = The commands for remote control, .

R The Programmers Manual contains detailed information about the interfaces for
the remote control, the program message syntax, and the compiete set of remote

E| control commands.

. Some functions are possible only with the appropriate options:

1 For example, binning componemts according to tolerance class requires the
PM 9559 Bin Programmer or an interface for remote control. Measuring compo-

k] nents with DC voltage only requires an integrated DC unit.

3 These functions are identified in the description by 'option’.

E | Section 5.2 describes the functions of the PM 9559 Bin Programmer for program-

3 ming tolerance ranges for binning comporients,

3_ 5.1 FUNCTIONS OF THE FRONT PANEL OF THE INSTRUMENT

3

_ AUTO Mode
3 :
2 In this mode, the instrument automatically determines the dominant parameter
of the component measured and dispiays the appropriate equivalent circuit sym-
4 bol. The value of the dominant component is displayed in the upper line, and the
3 value of the secondary parameter is displayed in the line below.
i
i

fts !






2
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The decision criterion for defining the dominant component is Q=D=1, with Q
and D not oniy dependent on the features of the component but also on the test =
signal frequency used {see Sections 4.1 and 4.2).
Decision criteria for defining the dominant parameter and for the equivalent circuit E
symbol in the sectors of the phase level: =
Reactance =
; Q= 1000
X8 p=oo0t o
' E

inductive

00

e i R}
Resistance

D = 1000
Q = 0.001

capacitive

1000
6.001

)
%
(=] %]

o

AUTO MODE DECISION DIAGRAM

e AERTRMNENENDNDDN
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L e.g. 1 =
| = 4078
3 g « U, L’ kQ
I
' ! i
3 o 155,
N ) J
3 Remote contrel commands:
| Setting: : AUTO
| Query for dominant and
secondary component: COM?
]
j
AVERAGE
:
With continuous measurement, the instrument performs an expanential average
i from the individual measurements before the value is shown in the display. The
time factor of the average is increased Dy pressing the AVERAGE key. This
i reduces fluctuations in the display.
: The original time factor reappears when the key is pressed again,

AVERAGE

BY

| Remote control commands:

| otivate: R AVG ON

Deactivate: AVG OFF
Query: AVGE?
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EXT External
Refer to DC BIAS SQURCE. =
FREQ/DC Test Signal Frequency &=
Press the FREQ/DC key longer than 1 second to change from an AC voltage E
signal to a DC vaoltage signal {option). B

Press the key briefly (less than 1 second) to changes the frequency step by step:
100 Hz, 1 kHz, 10 kHz, 100 kHz, 100 Hz, 1 kHz, 10 kMz, 100 kkz ... =
&
T &
B
E
>1 Sec dc E
E
n E

L kHz

E
mnn E
<1 sec ruL
E
E

1
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Remote control commands:

| Selecting the test signal: TEST_S8IG AC or TEST_SIG DC
Setting the AC frequency: FRE x

x = Frequencies possible:
50 Hz, 60 Hz, 100 Hz, 120 Hz, 300 Hz, 400 Hz to 20 kHz, 100 kHz

Queries: - TEST_SIG?
FRE?
HI LEVEL/LOW LEVEL Voltage of the Test Signal

Key used to select a voltage for the test signal higher or lower than 1 V:

Hi LEVEL. 2V AC voltage or DC voltage;
400 Q internal resistance

LOW LEVEL: 50 mV AC voltage, 300 mV for DG voltage;
100 Q internai resistance

HILEVEL /““\___,/""“\m/
LOW LEVEL
£ o HI LEVEL :'3 Hz
HLLEVEL T T
LOW LEVEL
LOW LEVEL :,3 KMz
Remote control commands:
Setting: LEVIOortEVHIior
LEV NO {normal)
Query: _ LEV?
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INTERFACE  {Option)

Depending on the internal interface, the instrument address (JEEE-488 interface)
is displayed when you press the INTERFACE key. Press the STEP keys tc select
a differert address. With a built-in RS-232 intertace, the display shows Co or Pr

- (Communication Mode or Printer Mode) and then the current configuration. Press
the INTERFACE key again to step through a menu to select mode of transmis-
sion, baud rate, data bits, parity, and handshake, #f more than 3 seconds passes
and no key has been pressed, the instrument returns to normal display; aftered
settings are not stored. To store the settings, press the INTERFACE key several
times until the normal display appears.

Display with IEEE-488:

Adrcl

Address 20

INTERFACE

Display with RS-232:

\
1}
H  9f -

d 8
i

i X
. I

Baud rate 9600, data bits 8,
parity none.

The Programmers Manual contains a detailed description about the configuration
setting. .

INT/EXT Internal/External

Refer to DC BIAS SOURCE.

mmmmwm%&%%ﬁﬂ%mmmwm@mm%m&
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Current Measured

Refer to Vi/lI, (Voltage/Current).

LEVEL  Test Signal Voitage

Refer to HI LEVEL/LOW LEVEL

LOCAL

Press this key to switch back from remote control to keyboard operation. You can

lock the key with a remote control command to

rized use. '

LOCAL

Remote control commands:

prevent inadvertert or unautho-

REMUTE

Bl 5.855@'

ey,

E.ES: <2

No device-specific message

Common commands, e.g., with the PM 2201 Interface:

Reset to local:
Lock key:

ICLOCAL
IOLLOCKOUT
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LOW LEVEL  Lower Voltage for Test Signal

Refer to Hi LEVEL/LOW LEVEL.

MODE of Measurement

Refer to AUTO, SER/PAR, AVERAGE.

NORMAL LEVEL Test Signal Voltage

Press this key to return to a test signal voltage of 1 V with an internal resistance
of 100 @, if HI LEVEL or LOW LEVEL was selected,

m
HI LEVEL :'3 iz
NORMAL S
LEVEL
HHE
\ "
Remote control commands:
Setting: LEV NO
Query: LEV?

PAR Paraliet Parameter

Refer o SER/PAR.

w o M oTE OO W

FoaE N

m o

oM

o

T 0K
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PARAMETER

Refer to /2, Q/D, V,/

Q/D Quality/Dissipation Factor

Press this key to display the quality factor Q or the dissipation factor D calculated
by the instrument for the component up 1o 1000 or 0.001,

Q and D not only depend on the features of the component but also on the test

signal frequency used. Refer to Chapter 4 and to the appendix at the end of these
operating instructions,

r R Y
— M 3 oy
— B | of LLLL L
[
j ! N
u L
8 i ]
_ FTIan i
- i u.3 U I B!
n e 335
:_G kHz
\. J
Remote control commands:
Setting: PARAM QUA or PARAM DISS
Query for setting: PARAM?
Query for value: _ QUAL? or DISS?
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RECALL

Press the RECALL key. The dispiay shows rCL, the present storage register num-
ber and the stored instrument settings. Press the STEP keys to select registers
1 to 9. Press the RECALL key again to load the settings displayed inciuding trim
data.

HECALL

-
iy
r' -
L

vy

.
FLL Y
e.0. 4 )
RECALL [ e 25 a o e o
HiLEVEL dc

Remote control commands: *RCL x
' x = Storage registers 110 9

MR R EITREREAEAEDTOITDN

Li O T ¢
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SER/PAR Series or Paraliel Parameter

In the AUTO mode when the instrument has determined & resistance as the
dominant parameter with a shunt capacitance and when it displays the reievant
equivalent circuit symbol, you can dispiay the caleulated series resistance and
capacitance of the component by pressing the SER/PAR key, the sign AUTO is
switched off. Press the key once again to display the shunt parallel parameters
again.

This function applies to all components whose equivalent circuit symbols are
shown under the keyword for AUTO mode.

The instrument uses the phase diagrams and formulas listed in the appendix of
these users manual as the basis for the calcuiations.

e.q. M B
ol f f o WL L ko
! ! i
o 55,
:.3 Mz J
| n3an i
! 11N
B Pu 'L’ ;"1 F
10 o J
Remote control commands:
Setting: ~ SER or PARAL

Query for value
of the serial/parallel

parameter: CAP? or RESI? or INDU?

F B e
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SINGLE Single Measurement

Refer to CONT/SINGLE.

STEP +/— Step Keys

These keys have two functions:

1. H STORE or RECALL was pressed beforehand, these keys are used to select
storage registers 1 to 9 for storing or calling up instrument settings.

STORE

mmEmRRMMTNDN

R WM R RERERRERRERN







&

=) PMB304 FUNCTION REFERENCE, FRONT PANEL 5~15
ﬂ_ 2. Ifno key was pressed beforehand, these keys change the frequency of the test
; signal step by step:
§ 50 Hz, 80 Hz, 100 Hz, 120 Hz, 300 Hz, 400 Hz to 20 kMz, 100 kHz
/w\/"\_/
g 10 be j
g \
M
e |
. b
| -
/—.\_/"\__/
g
‘E kiz
i
a \. /
: B
Remote control commands: None
3 o
3 STORE
2
3 You can store nihe different instrument seftings including trim data of the mea-

surement setup. The settings are retained even after power off of the instrument,

Select the mode desired and press the STORE key. The display shows Sto with
the present storage register number. Press the STEP keys to select a location
between 1 and 8. Press the STORE key again to save the instrument setiings {not

the measuring results). The last setting prior to power-off of the instrument is
automatically stored in register 0.

To recall the settings, refer to RECALL.
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STORE

STORE

Remote control commands: *SAY X
X = Storage register 110 9

TEST SIGNAL SOURCE

Refer to NORMAL LEVEL, HI LEVEL/LOW LEVEL, FREQ/DC.

TRIGGER Starting a Single Measurement

Refer to CONT/SINGLE {continuous/single measurerment).
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LV

Voltage/Current

Press this key to display the voitage Vy or current |, measured at the component,

After approximately 3 seconds, the display jumps back to the parameter selected
beforehand (not in remote control operation)

i M |
_!j{’x‘_ ! T e U. u l I'(Q
3 E o |
e 33 A
,‘G x
r N
S3an i
- i“g‘“] JULIU oo
—— T,
L
N A
Remote control commands:
Setting: _ PARAM VOL or PARAM CUR
Query for setting: PARAM?
Query for value: VOL? or CUR?

Z Impedance

Refer to ®/Z at the end of the list
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ZERO TRIM Open-circuit Trimming / Short-circuit Trimming

When you are measuring components of low impedance, line and contactimped-
ances can falsify the measuring result. When you are measuring high imped-
ances, this can also be the case due to the paraliel impedance of the measure-
ment setup.

When you press the ZERO TRIM key for 2 seconds when there is a short-circuit
input, the line and contact impedances are determined and considered for the
subsequent measurements,

When you press the ZERO TRIM key for 2 seconds when there is an open input,
the impedance of the measurement setup is determined and considered for the
subsequent measurements,

The dispiay shows bUSY and Sci respectively bUSY and Oct during trimming.
After trimming it shows PASS. If the display shows FAIL, the short-circuit imped-
ance is too high (>10 Q) to be frimmed by the instrument or the open-circuit
impedance is <100 k.

. £

T with open b !,J! o H
i t

e - Uctk

PASS

Remote control commands: TRIM

mymr

TErNN
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/2 Phase Angle Phi / Impedance

| Press this key to display the impedance of the component. Press it again to
display the phase angle between the current and the voltage measured at the

[ component.
| ) .
| Mamn i
r - L.l o
i _ i ‘ i R 1 kR
| U —— . 4030
| 1 e
J
. 130
- mm_% Lo bli 1 ko
D Lm—i%——l ] e ;}. gnm
A kHI
[XE)

Hemote control commands:

Setting: PARAM IMP or PARAM PHA
Query for setting: PARAM?

Query for value: IMPT or PHA?
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52 FUNCTIONS OF THE PM 9558 BIN PROGRAMMER E
(OPTION) =
BIN E
B
Press the DATA INPUT key to set the bin to data input, then press the N° key to _
call up the desired bin. Next press a digit 0 to 9 to check the data in the bin orto E
enter a new data. )
Press the DISABLE key to deactivate the bin displayed (bin 1 cannot be dis- E
abled). In this case,; the data are not taken into account during binning, but are e
retained in the memory. Press the N° and 0 to 9 keys to reactivate disabied bins.
. < &
TET DATAINPUT b ) d H t E
m i
i e
by n i
] hHz &
.84
. .4
The bins can be defined as follows to meet different requirements.
= Nested limits can be set with reference 1o a nominal value % to bin components _ E
according to tolerance classes:
et bin3 o .
E
el o B ‘
_ 4
ot B § e
nominal value E
-5% 2% —1% 1KQ +1% +2% +5%
S
E

I
B
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5 — 21

Bear in mind that the instrument checks the criteria of the bins in the sequence
110 8, ending with bin 0. If bin 1 contains the largest tolerance (=5 %), then
each component with a tolerance <5 % is immediately allocated to bin 1.

For exampte, bins 1 to 8 check the tolerance of a capacitor and bin 0 checks
the quality factor of the capacitor.

The display is as follows:

Component meets tolerance defined in:
bin1te g bin 0 Display
YES YES bintiog
NO do not care FAIL
YES NO bin 0

Sequentiai limits can be set with reference o a nominal vaiue * to bin compo-
nents according o values.

[ o o V1 T R

nominal
1

e 131 2t

nominat
3

DiNg ——bm

rominal
1

Din 4 egond

nominai

] H I
~5% tKQ +5% -5% 12kQ +5% ~5¢

¥ 1 i
15kQ +5% —5% 18kQ +5%

Ensure that the limits do not overlap. If a component hes within an overlapping
area, itis always allocated 1o the bin with the lower number,
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« Combined nested and sequential iimits

[+ DL} ot hin2 o} ot biry 3 et
hat— Dy 1 ]
nominal value

T
-5% —-2% -1% 1kR +1% +2% +5 %

% Instead of a nominal values with +/— limits in percent, the limits can alsc be
entered directly as absolute values. Refer to LIMITS keyword.

Remote contrel commands:

Parameter As nominal value: BIN_REL
In absolute limits: BIN_ABS

Resistance RESI
Capacitance CAP
inductance INDU
impedance IMP
Quaiity factor QUAL
Dissipation factor piss
Phase angle PHA
""""" Upper limit: LIM_HI xx
Lower limit: LIM_ LO xx Xx = numerical value
Bin number: BIN x x=0..9

Nominal value and tolerance in percent:
BIN_REL;RESIM1E3;LIM_LC ~5,LIM HI.5BIN 1;
LIM_LO ~1;LIM_H! 1;BIN 2;
LIM_LO —1.5;LiIM_HI 1.5;BIN 3;

input as absolute value:
BIN_ABS;RESLLIM_LO 0.95E3;LIM_HI 1.005E3;BIN 1;
LIM_LO 0.80E3;LIM_HI 1.010E3;BIN 2;
LIM_LO 0.85E3;LIM_HI 1.015E3;BIN 3;

m o o oW oM MW RNENENRLRENDTNEINENDNNAONRTODR
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BINNING

In this mode, the instrument checks the component to be measured according
to the criteria for the bins entered beforehand; for instrument settings, see Sec-
tion 4.6.2.4. If the component meets the criteria of a bin, that means, it is within
a defined tolerance, the display shows the number of the bin. If the component
cannot be allocated to any bin, the display shows FAIL .

CUEE CERUEE IR L

Externaf control lines can be connected by means of a handler interface (option).
This enables an automatic binning device to be operated or an optical display with

% LEDindicator lights.
3 p .
i D e oEe  dee e
. BINNING
g AUTH ) h ' n
g SGLE STANDBY :G ot
3
insert component r )
i — 1M El 3
TRIGSER : LU L [%9)
3
| by nd
3 BGLE STANDBY {aﬂ Kbz )
i
! Remote control commands: BINNING ON
3
1
3

RV | g )

i B
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C Capacitance

Refer to Parameter.

CAL Calibrate

The instrument was caiibrated in the factory prior to shipment. The calibrating
data are stored in an EEPROM and are taken into account during every measure-
merit. :

It is necessary to calibrate again after toss of data (replacing the EEFROM), after
changing components during repair which might influence the measuring result
or when the instrument does not comply with the technical specifications. In
normal operation, recalibration once a year is sufficient. More details on this can
be found in the SERVICE MANUAL. :

The calibrating data are protected by a code number.

Pressing the keys Inadvertently does not have any effect on the stored data. The
display shows CAL-I or CAL~2. Press the NORMAL key to switch back 1o
normal mode again.

D Dissipation Factor

Refer to Parameter.

DATA INPUT

Press this key 1o set the instrument to the input mode for binning data.

E
E
E
E
E
E
=
E
E
E
3
=

wmm R E TR
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DATA INPUT b' d E

To select a bin, refer to BIN.
To enter data for the bin, refer to LIMITS.

Remote control commands:

No direct command. Data can be entered directly via the interface

Decimal Point ‘

Refer to Numerical Keypad, end of the list.

Dimension

When the parameter which is to be used for binning has been selected, the instru-
ment automatically sets the unit of measurement. When the number has been

-entered, the multiplier desired can be selected with key K, M, i, m, ni or p.

'Resistances (R.2): 10°% (K, 106 (M)

Capacitances  (C): 1073 (m), 1078w, 10~%(n), 10-12 (p)

Inductances (L) 108 (k), 1073(m), 10-6(y)

Q and D are factors without a unit of measuremment.
With ® (phase angle}, the unit of measurement, degree, is not displayed.
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DATA INPUT [

NOMINAL

NOMIMAL

Remote control commands:

No direct command; the unit of measurement is automatically set according to
the programmed parameter. The multiplier can be entered in exponential form:
1E3 = 1 kQ with resistances, 10E—8 = 10 uF with capacitances

ENTER

You must press the ENTER key to acknowledge when data sets are changed or
new ones entered. The data are now stored in a buffer. They are iost when the
instrument is turned off or when leaving bin programming by pressing a tront
panel key or by pressing the BINNING or NORMAL key. They have to be saved

beforehand via the STORE function.

ENTER

EntEr

by n

|
{

Remuote control commands:

None; the terminator of a string Is equivalent to an acknowledgment,

E
E
B
¥
E
E
E
E
E
E
B
B
B
E
E
E
E
E
E
E
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LIMITS Ranges for Binning

There are various methods for defining the limits for a bin;

Upper and lower limit as absolute values, for example:

- bin 1 .
0.850kQ 1050 kQ
LOW HMITS HIGH
g DATA INPUT
BIN_
N SGLE STANDRY
fa
[ Hi LM )
l&x | I'B 5 kS
| i
. S b P
.
SGLE STANDEY LU K
b o’
' ( LO LT
S — {835
i . ’
| i
' > by n
SGLE STANDRY "'S &kHz

EENENENEEEEENENENENENEENENEENN]
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na

tfset of the nom

ve Q

t as a relati

i

im

vaiue and the upper and lower i

A nominal
value

n

bi
nomina

| value

Tk

+5 %

-5 %

LIMITS HIGH

LOW

by n i

17
LS

SGLE STANDRY

NOMINAL

I ko

by |

in
g

SGLE STaWbBY

Hi LIKET

SGLE BTanoay

LG LT

€3

SGLE STANDRY

DATA INPUY

&

o —

NOMINAL
R

HIGH
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Remote control commands:

input as absolute values:

BIN_ABS;RESELIM_LO 0.95e3;LIM_Hi 1.005E3;BIN 1;

Nominal value and tolerance in percent:
BIN_REL,RESI 1E3;LIM_LO - .5;LIM_Hi .5; Ble

LOW Lower Tolerance Limit

Refer to LIMITS.

M Mega

Refer to Dimension.

m mikli

Refer to Dimension.

n nano

Refer to Dimension.
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o
]

Parameter

Before you enter the values for the binning limits, you must define to which para-
meter they must refer by pressing the appropriate key. This parameter must be
used for the complete bin set, with the exception of bin 0.

RN NER N

R Resistance Q Quality factor Z Impedance B
C Capacitance D Dissipation factor & Phase angle
L inductance B
DATA INPUT &
E
E
E
NOMINAL A ]
NOMINAL z u Q
CZE e . b | E
¥y B
SGLE STANDEY 5.3 W o
E
| Hemote control commands; F
Resistance RESI B
Capacitance CAP "
" i Inductance INDU
' Impedance IMP
Quality factor QUAL
Dissipation factor DISS
Phase angle PHA

C I O R
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|

. Q Quality Factor

LN

™| Hefer to Parameter.

o

- | 3 Resistance

L) Refer to Parameter.

: 1

3 RCL METER MODE Operating Mode

; |

‘ Keys NORMAL, BINNING, DATA INPUT are used to select the operating mode
3 fthe RCL Meter

E | NORMAL: Normal measuring functions with operation via the keyboard of
a the instrument

- BINNING: Instrument in the binning mode, components are classed ac-
A : cording to limiting values entered beforehand

g

DATAINPUT: instrumentis ready for data input for binning criteria

The functions are described under the appropriate keyword.

|
~ Remote control commands:
Normal: BIN OFF
1 Binning: BINON
3 Data input: None; data can be entered directly
§
i

Lk
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RECALL

3 (A o

Press the RECALL key and then a storage register number (0 to 9) to call up the ¥
' stored data of a complete bin set including instrument settings.
DATA INPUT 1 ) =
) H d !
RECALL 1 LO / B
1|
- by n &=
. ) |
! . -
- ENTER E (o] b E '
o =
b n B
; J =
fter 2 second - v E
after 2 seconds
| by n i .
1Y g4
' SGLE STANDEY 5%
A v E
Remote control commands: &
. BUF RCLx x=0..9 joads contents of register x B
‘ into & separate buffer -
‘ for editing E
BIN_RCL x XxX=1..9 loads contents of register x '

into register O for binning

. mm
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RUBOUT

You can delete
the RUBOUT ke

berto delete all

in num

b

ing a

SGLE STANDBY

5

H

B
I

NOMINAL
R

4
q
3
3
i
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5
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ey after select

i

Press the RUBOUT and the ENTER k

values of the bin.
Remote control commands

No direct ones
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RUBOUT

&
x 2
gk TR
B
o 3
o
"
o K
2 o
£
= S
o0 w
L @
@ o
T ®
T o

o
> <L

1
ML
E*C_
z%
I m






5 ~ 36 FUNCTION REFERENCE, BINNING PME304

STORE

You can storeten datasetsin storage registers Oto 8. A data set contains the data
of bins 110 8 and the selected instrument setting. These storage regisiers are not
the same as those where the instrument settings are stored during keyboard op-
eration.

Newly entered data for binning must be stored into registers 0 to 9 via the STORE
function or by pressing the BINNING or NORMAL key into register 0. The ENTER
key alone does not store the data.

To recall the data, refer to RECALL.

STORE 1 5 H ij E "
] ‘ : ‘
b n
EnkEr
by n
W
after 2 seconds b' r? ;
SGLE STANDBY 10 we
Remote control commands: BIN.STOx x=0..8
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T WT mAN WS e U W RS

INSTALLATION AND SAFETY INSTRUCTIONS
IN FOREIGN LANGUAGES

INSTRUCCIONES DE INSTALACION Y DE SEGURIDAD (E)

ISTRUZIONI PER LA MESSA IN FUNZIONE E NORME DI SICUREZZA <D
INSTRUCTIES MET BETREKKING TOT DE INSTALLATIE EN VEILIGHEID D
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INSTALLATION AND SAFETY INSTRUCTIONS IN FOREIGN LANGUAGES

1 INSTRUCCIONES DE INSTALACION ~ O,
Y DE SEGURIDAD

1.1 INSTRUCCIONES DE SEGURIDAD _ -1-
1.1.1  Reparacién y manienimiento - -
1.1.2  Puestaatierra -2
1.1.3  Contactos y conexiones -2~
1.1.4  Ajuste de la tension de lared y fusibles -3 -

1.2 POSICION DE FUNCIONAMIENTO DEL APARATO -4 -

1.3 SUPRESION DE INTERFERENCIAS -4 -

1 ISTRUZIONI PER LA MESSA IN FUNZIONE

E NORME D1 SICUREZZA
1.1 NORME Dl SICUREZZA -5
1.1.1  Riparazione e manutenzione -5
1.1.2 Messaatera -8
1.1.3 Contatti e collegamenti - -
1.1.4 Predisposizione della tensione di aliment. e fusibiii 7
1.2 POSIZIONE D) FUNZIONAM, DELLAPPARECCHIO - 8
1.3 INTERFERENZE -8

!

1 INSTRUCTIES MET BETREKKING TOT DE @
INSTALLATIE EN VEILIGHEID

1.1 VEILIGHEIDSINSTRUCTIES -8 -
1.1.1  Reparafie en onderhoud -9 -
1.1.2  Aarding ' : - 10 -
1.1.3  Aansluitingen en verbindingen - 10 -
1.1.4  Netspanningsinsteliing en zekeringen -11 -

1.2 GEBRUIKSPOSITIE VAN HET APPARAAT - 12 -

1.3 RADIO-ONTSTORING - 12 -
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1 INSTALLATIONSANVISNINGAR OCH @
SAKERHETSFORESKRIFTER

1.1 SAKERHETSFORESKRIFTER - 13 —
1.1.1  Reparation och underhall - 13 -
1.1.2  Skyddsjordning - 14 -
1.1.3  Anslutningar - 14 -
1.1.4 N.ézspénningsomkopp!ing och s@kringar R

1.2 DRIFTSLAGE - 16 ~

1.3 RADIOAVSTORNING . - 16 —

1 INSTALLATION AND SAFETY INSTRUCTIONS
See Chapter 1 of the English part.

1 INSTALLATIONS- UND SICHERHEITSANWEISUNGEN @
Siehe Kapitel 1 des deutschen Teils.

1 INSTRUCTIONS POUR L’ INSTALLATION @
ET DE SECURITE

Voir le chapitre 1 de la partie francaise.
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1 INSTRUCCIONES DE INSTALACION

Y DE SEGURIDAD
1.1 INSTRUCCIONES DE SEGURIDAD

El aparato sale de fabrica, técnicamente, en perfectas condiciones de seguridad
{ver cap. 1, Reference Manual). Para que se conserven estas condiciones, y para

evitar riesgos en ef uso, hay que seguir cuidadosamente las indicaciones
siguientes.

1.1.1 Reparacion y mantenimiento

Defectos y esfuerzos extraordinarios:

Si se piensa que el aparato ya no puede funcionar sin riesgo, hay que apagarlo

y asegurarse de gue no se ponga en funcionamiento inadvenidamente. Este es
el caso:

= cuando el aparato presenta dafios visibles,
* cuando el aparato ya no funciona,

" luego de haber sido sometido a esfuerzos excesivos de cualquier tipo (p.e. en
el almacenaje o el transporte} que sobrepasan los limites permitidos.

Abrir el aparato:

Al abrir algunas tapas o al desmontar piezas con herramientas pueden quedar
al descubierto partes bajo tensidn eléctrica. También puede haber tension en los
puntos de conexidn. Antes de abrir el aparato hay gue desconectario de todas

las fuentes de alimentacién. -

Sl es inevitable realizar un calibrado, mantenimiento o reparacion con el apa-
rato abierto que se encuentra bajo tensidn, sélo debe hacerlo un técnico cualifi-
cado que conozca los riesgos que existen. Los condensadores del aparato pue-

den seguir estando cargados adn cuando esté haya sido desconectado de todas
fas fuentes de alimentacién.
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1.1.2 Puesta a tierra

Antes de hacer alguna conexion hay que conectar el aparato a un contactor de
proteccidn mediante el cable de alimentacion de tres conductores.

El enchufe de ia red debe ser insertado sélo en tomacorrientes con contacto de
seguridad de tierra.

No se deben anular estas medidas de seguridad, p e. usando un cable de exten-
sidn sin contactor de proteccion.

La puesta protectora a tierra a través de los contactos de medicién en la placa
frontal, a traves de los 4 contactos de 1a toma a la cual se aplica e potenciai de
tierra del circuito © a través del contacto exterior de {a torma o de la clavija es inad-
misible.

ADVERTENCIA: Toda interrupcion del contactor de proteccion dentro o
fuera del aparato, o la separacién de ia conexion de la
puesta protectora a tierra es peligrosa.

Se prohibe hacer la interrupcidn expresamente.

1.1.3 Contactos y conexiones

Ei potencial de tierra de! circuito se aplica & 4 de los 8 contactos de la toma,
estando éste conectado en paralelo a la carcasa del aparato por medio de con-
densadores y resistencia; el contacto exterior de la toma estd unido a la carcasa
del aparato. De esta forma se evitan zumbidos y se obtiene una clara puesta a
tierra de HF :

Si ai efectuar una medicién se observa que ef potencial de tierra del circuito eléc-
trico difiere del potencial de tierra de proteccién, se ha de tener en cuenta que
los 4 contactos de la toma no deban estar conectados a tensiones que sean peli-
grosas al menor contacto.
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1.1.4 Ajuste de la tensién de la red y fusibles

2N

s

“Antes de enchufar el aparato a la red hay que verificar si éste estd gjustado a la
tension de la red local.

ADVERTENCIA: Si hay que adaptar el enchufe de lared a las circunstancias

del lugar, este trabajo debe realizarlo séio un técnico cualif-
icado.

Al salir de fabrica el aparato estd ajustado a una de las tensiones de red
siguientes:;

Tipo de aparato Nro. de codigo | Tensién de Cable
red suministrado

PMB304 0 PMB304C | 9452 xB83 O4xxt 220V Europa
PME304 0 PMB304C | 9452 x63 04xx3 120V Norteamérica
PME304 0 PMB304C | 9452 x63 D4xxd 240V inglaterra {(U.K))
PME304 0 PMB304C | 9452 x63 04xx5 220V Suiza

PME304 0 PMB304C | 9452 x63 04xx8 240V Australia

En la parte trasera del aparato se indica la tensién de red ajustada y el vaior del
fusibie correspondiente,

Hay que tener en cuenta de emplear solamente fusibles con la tensién nominal
indicada y del tipo especificado para recambio. Se prohibe el empleo de fusibles
‘eparados o cortocircuitar el porta-tusibles. El cambio del fusible sélo debera
realizarlo un técnico cualificado, gue conozca los riesgos gue existen.

ADVERTENCIA: Cuando se cambia un fusible Y cuando se ajusta el aparato

a otra tensidn, éste debe ser desconectado de todas las
fuentes de alimentacidn.

El aparato se pueds ajustar a las tensiones de red siguientes: 100 V, 120 V, 220 V
y 240 V en corriente alterna. Se puede hacer la regulacién de estas tensiones

nominaies con el salector de tensién {combinado con el enchufe en la pared
trasera del aparato) '

- i Py = . G %5
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E! fusible se encuentra en un soporte en el mismo sitio. Para ajustar la tensién de
la red o para sustituir el fusible hay gue desconectar el aparato de la red y abrir
con un destornifiador la tapa (ver dibujo).

Latension adecuada se elige girando el selector de tensién. Sihace falta, se debe
montar el fusible correspondiente en lugar del que esta instalado en el soporie
del fusibie — T0.2A o TO.4A (IEC127) 0 T0.25A 0 TO.5A {CSA/UL19BG).

1.2 POSICION DE FUNCIONAMIENTO DEL APARATO

El aparato puede funcionar en las posiciones indicadas en el capitulo 1, Refer-
ence Manual. Si la horquilla de soporte esta cerrada, el aparato puede utilizarse
en posicién inclinada. Los datos técnicos del capftuio 1, Reference Manual, se
refieren a las posiciones indicadas. Se ha de tener cuidado de no cubrir las aber-
turas de ventiiacion del aparato, Ei aparato no se debe colocar nunca sobre una
superficie que produzca o irradie calor ni exponerio a os rayos directos dei sol.

1.3 SUPRESION DE INTERFERENCIAS

En el aparato se han suprimido cuidadosamente todas las interferencias, habién-
dose sometido éste también a prueba. Al conectarlo a unidades bésicas o a otras
unidades periféricas cuyas interferencias no se han suprimido correctamente,
pueden generarse interferencias que en algunos casos exigiran medidas adicio-
nales para suprimirlas.

mo=
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3 ISTRUZIONI PER LA MESSA IN

FUNZIONE E NORME DI SICUREZZA .
1.1 NORME DI SICUREZZA

L'apparecchio viene fornito dalla fabbrica perfettamente sicuro & funzionante dal
punto di vista tecnico (vedi Cap. 1, Reference Manual). Per preservarlo in condi-

zioni ottimali e garantirne un corretto funzionamento, attenersi scrupoiosamente
alle seguenti istruzioni.

1.1.1 Riparazione & manutenzione

Funzionamento anomalo e soliecitazioni eccessive:

Qualora if funzionamento non risultasse regolare, spegnere subito 'apparecchio

e prevenirne ogni accensione accidentale.

Le precauzioni di cui sopra vanno adottate nei seguenti casi:

= sel'apparecchio mostra dei danni visibili,

= sei'apparecchio non funzicna pil,

= sel'apparecchio € stato sottoposto a soliecitazioni (ad esempio duranie il ma-
gazzinaggio, il trasporto, ecc.) oltre i limiti di tolieranza ammessi,

Apertura dell’apparecchio:
Se i coperchi o alcune parti dell'apparecchio vengono rimossi con apposit] at-

. trezzi, puo darsi che risultino esposti de componenti sotto tensione. Anche i punti

di connessione possono essere sotto tensione. Prima di aprire 'apparecchio oc-
cerre quindi disinnestarlo dalle relative prese di corrente.

Se fosse necessario eseguire interventi di calibrazione, manutenzione o ripara-
zione con I'apparecchio aperio e sotto tensione, rivelgersi a personale specia-
lizzato che conosca bene i probabili rischi nelle vrocedure da adottare. Potrebbe
darsi che i condensatori dentro all'apparecchio siano ancora carichi anche se
'apparecchio & stato disinnestato dalle relative prese di corrente.
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1.1.2 Messa a terra

Prima di eseguire un qualsiasi collegamento, mediante il cavo di alimentazione
tripolare Papparecchio deve essere allacciato ad un conduttore di protezione.
La spina del cavo di alimentaziong deve essere inserita soltanto in una presa
munita di contatto di messa a terra.

Questa norma resta comunque valida, anche se si utilizza un cavo di proiunga
senza conduttore di protezione.

| cortatti di misura sulia piastra anteriore o i quattro contatti della presa su cul
viene applicato il potenziale di terra del circuito di alimentazione, © il contatto
esterno delia presa/sping, o le prese alla piastra posteriore non devono essere
utilizzati per coliegare un conduttore di terra protettivo.

ATTENZIONE: E estremamente pericoloso interrompere it conduttore di
protezione interno o esterno all'apparecchio 0 contatt! di
messa a terra, Evitare quindi di farlo intenzionalmente.

1.1.3 Contatti e cotlegamenti

Il potenziale di terra del circutio di alimentazione viene applicato a guatiro deqli
ofto contatti della presa e condotto alia carcassa dell’apparecchic tramite con-
densatori e una resistenza collegati in paralielo; il contatio esterno della presa
viene coliegato alla carcassa dell’apparecchio. In tal modo, viene realizzalo un
collegamento di messa a terra RE univoco esente da interferenze.

Se il potenziale diterra de} circuito al'interno di una determinata configurazione
iosse differenziato dal potenziale di messa a terra di protezione, 0ccorTe accer-
tarsi che i quattro contatti gella presa non siano sotto tensione,
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a 1.1.4 Predisposizione delia tensione di alimentazione e fusibili
K . prima di coliegare la spina di alimentazione alla presa, controllare che lapparec-

chio sia predisposto per la tensione di refe locale.

= i

. ATTENZIONE: |'eventuale adatiamento della spina di alimentazione alie
X condizioni locali va effettuata asclusivamente da personale
' speciaiizzalo.

|

L'apparecchio fornito daila fabbrica & predispostc per uno dei seguenti valori di

% tensicne di rete

e r?‘:po di apparecchio N° di codice | Tensione | Cavo di alimen-
tazione fornito in

ﬁ dotazione

= PM6304 op. PME304C | 9452 63 04xx1 220V Europa
PMB304 op. PMB304C | 9452 x63 04043 120V Norteamérica
= PM6304 op. PMB304C | 9452 x63 04xxd 240V inglaterra (U.K}
PM6304 op. PM6304C 0452 %63 04xx5 220V Suiza
PM6304 op. PMB304C 0452 x63 04xx8 | 240V Austratia

%
. Il valore dellatensione direte predisposto e la portata del fusibile sono indicati sul
retro gell'apparecchio.

Si un fusibile deve essere sostituito, fare attenzione a utilizzarne uno caratteriz-
zato dalla portata nominale prescritta e di tipo idoneo. Non & consentito utilizzare
fusibili riparati e/o corfocircuitare il porta-fusibile. I fusibile pud essere sostituito
solo da personale specializzato che conosca benei potenziali rischi esistenti negli

interventi di questo tipo.

dellatensione di alimentazione occorre disinserire l'appa-
recchio dalle relative presa di corrente.

L'apparecchio puo essere predisposto per i seguenti valori deila tensione di ali-
mentazione: 100 V, 120 V, 220 V e 240 Vea. Questi valori nominall di tensione
pOSSONO essere predisposti con ii seletiore della tensione (in corrispondenza

]

4

=1

™ ] ATTENZIONE: Per sostituire un tusibile o predisporre - un diverso valore
=}

E |

£,
della presa di alimentazione sul retro dell’apparecchio).







@ ISTRUZIONI PER LA MESSA IN
-8 = FUNZIONE E NORME DI SICUREZZA PME304

1l fusiblie & coliocato in un supporto neflo stesso posto. Per impostare il valore
della tensione di rete o per sostituire il fusibile, occorre disinnestare il cavo di
alimentazione e aprire con un cacciavite aletta di chiusura (vedere il disegno).

Selezionare il valore di tensione richiesto girando la rotella di regolazione. Se
necessario, sostituire il vecchio fusibile con uno nuovo — TO.2A oppure TO.4A
(IEC127) oppure T0.25A oppure T0.5A {CSA/UL198G). ’

1.2 POSIZIONE DI FUNZIONAMENTO DELL'APPARECCHIO

L'apparecchio pud essere installato nelle posizioni indicate nel Capitoio 1, Refer-
ence Manual. Abbassando la squadretta di supporto, I'apparecchio pud essere
usato in posizione inclinata. | dati tecnici riportati nel Capitolo 1, Reference
Manual, valgono per le posizioni indicate. Attenzione che le aperture di ventila-
zione dell’apparecchio non vengano coperte. L'apparecchio non deve essere
mai collocato su una superficie surriscaldabile o che produca irradiazioni, ne es-
sere esposto ai raggi diretti del sole.

1.3 INTERFERENZE

L'apparecchio & stato realizzato per garantire un funzionamento esente da inter-
ferenze. Se viene utilizzato congiuntamente a unita base e a unita periferiche non
dotate delle stesse protezioni, ne possono derivare interferenze che richiede-
ranno ulteriori interventi.
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1 INSTRUCTIES MET BETREKKING TOT
DE INSTALLATIE EN VEILIGHEID
1.1 VEILIGHEIDSINSTRUCTIES

Het apparaat heeft de fabriek in een onberispelijke veiligheidstechnische toe-
stand verlaten {zie hoofdstuk 1, Reference Manual). Voor het behoud van deze
toestand en het risicoloze gebruik dienen de onderstaande instructies nauwkeu-
rig te worden opgevolgd,

1.1.1 Reparatie en onderhoud

Storingen en uitzonderlitke omstandigheden

Wanneer verondersteid moet worden dat een risicoloos gebruik niet meer moge-

lijk is, dient het apparaat buiten gebruik gesteld en tegen een ongewenst gebruik

beveiligd te worden, Deze situatie doet zich voor

« wanneer het apparaat zichtbare beschadigingen vertoont,

s wanneer het apparaat niet meer functioneert,

» na biootstelling aan excessieve omstandigheden van welke aard dan ook (bjj
vocrbeeld bij opslag, fransport) die de toelaatbare grenzen overschrijden,

Openein van het apparaat

Bij het openen van afdekkingen of bij het met behulp van gereedschap verwijde-
ren van onderdelen, kan het risico van contact met spanningvoerende delen ont-
staan. Ook kan er spanning op aansiuitpunten aanwezig zijn. Het apparaat mag
pas geopend worden nadat het van alle spanningsbronnen losgencmen is.

Wanneer ijk-, onderhouds- of herstelwerkzaamheden aan een open en onder
spanning staand apparaat onvermijdelijk zijn, mogen deze slechts worden
utigevoerd door een vakman die weet et welke gevaren dit gepaard gaat. in het
apparaat aanwezige condensators kunnen nog geladen zijn, ook wanneer het
apparaat van alle spanningsbronnen is losgenomen.
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1.1.2 Aarding

Alvorens men een verbinding tot stand brengt, dient men het apparaat met
behulp van een drieaderige kabe! met een veligheidsaarddraad te verbinden.
De netsteker mag slechis op een stopcontact met randaarde worden aangesio-
ten. :

Deze veiligheidsmaatregel mag niet onwerkzaam gemaakt worden, bij voorbeeld
door het gebruik van een verlengsnoer dat niet van een veiligheidsaarddraad
voorzien is.

Een beschermde aarde aansiuiting via de meetansluitingen aan de voorkant,
over de 4 steker contacten welke op schakelnulpunt-potentiaal liggen, via het
externe contact van de steker (stekerhuis) of van de steker, of via de stekers aan
de achterkant is niet toegestaan.

WAARSCHUWING: Elke onderbreking van de beschermende aardleiding,
hetzij binnen of buiten het apparaat, of de scheiding
ten opzichte van de aardleiding zijn gevaarlijk. Een
opzettelijke onderbreking is verboden.

1.1.3 Aansluitingen en verbindingen

Het aardpotentiaal van de stroomkringen wordt aan 4 van de 8 contacten van de
steker verbonden, en is met het huis verbonden via paraliel aangesloten conden-
sators en weerstand; het externe contact van de steker (stekerhuis) is met de
behuizing verbonden. _

Op deze manier wordt een duidelijke bromvrije HF-aarding tot stand gebracht.

Wanneer in een meetopstelling het schakelnuipunt-potentiaal van een stroom-
kring afwijkt van het beschermde aardpotentiaal, dan dient men er op bedacht
te zijn, dat de 4 contacten van de steker geen gevaarlijke spanningen mogen
vogren!
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1.1.4 Netspanningsinstelling en zekeringen: -

Alvorens men de netsteker op het lichtnet aansiuit, dient men ziéh-éfvér;te \:/érge:
wissen dat het apparaat op de plaatselijke netspanning is afgesteld,

WAARSCHUWING: Wanneer de netsteker aan de plaatselijke situatie moet

worden aangepast, mag deze aanpassing slechts
door een vakman worden uiigevoerd.

Bij het verlaten van de fabriek is het apparaat op een van de volgende net-
spanningen afgesteld:

Type apparaat Codenummer | Netspanning | Meegeleverde
: netkabel
PME304 of PMEB304C | 9452 %83 04xx1 220V Europa
PMB304 of PME304C | 9452 x563 04xx3 120V Noord-Amerika
PMB304 of PMB304C | 8452 x63 04xx4 240V Engetand (U.K)
PMB304 of PME304C | 8452 x83 0405 220V Zwitserland
PMB304 of PM&304C | 8452 %83 04xx8 240V Australié

Op de achterwand van het apparaat zijn de netspanning waarop het apparaat is
afgesteid en de hierbij behorende zekering vermeld.

Men dient erop te letten dat men bij het vervangen van een zekering slechts een
exemplaar met de gespecificeerde nominale stroomsterkte en van het gespecifi-
ceerde type mag gebruiken. Het gebruik van gerepareerde zekeringen en/of het
kortsluiten van de zekeringhouder zijn verboden. De zekering mag slechts ver-
vangen worden door een vakman die weet met welke gevaren dit gepaard gaat.

WAARSCHUWING: Bij het vervangen van een zekering en bij het instellen
op een anders netspanning moet het apparaat van alle
“spanningsbronnen worden losgenomen.

Het apparaat kan op de volgende netspanningen worden ingesteid: 100 volt,
120 volt, 220 volt en 240 volt wisselspanning. Deze nominale spanningen kunnen
met de spanningskiezer (die gecombineerd is met de netaansluitbus op de ach-
terwand) worden ingesteld.
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De zekering bevindt zich in een houder op dezelfde plaats. Voor het instellen van
de netspanning of het vervangen van een zekering moet de voedingskabel losge-
nomen worden en het afdekplaatje met een schroevedraaier worden verwijderd.
(zie tekening). '

Men kiest de juiste spanning door het verdraaien van het instelwiel. Indien nodig

moet de bijbehorende zekering in piaats van de reeds aanwezige zekering worden

aangebracht — T0.2A of T0.4A (IEC127) of T0.25A of TO.5A (CSA/UL198G).

1.2 GEBRUIKSPOSITIE VAN HET APPARAAT

Het apparaat mag in de in hoofdstuk 1, Reference Manual beschreven posities
gebruikt worden. Wanneer de stelvoet naar beneden geklapt is, kan het appa-
raat in een schuingeplaatste positie gebruikt worden. De technische specificatie
in hoofdstuk 1, Reference Manual is van toepassing op de gespecificesrde
gebruiksposities. Het erop dat de ventilatieopeningen van het apparaat niet
afgedekt worden. Het apparaat nooit installeren op een opperviak dat warmte
genereert of uitstraalt, en het evenmin aan rechistreekse zonnestraling blootstel-
fen.

1.3 RADIO-ONTSTORING

Wat radio-ontstoring betreft is het apparaat zorgvuldig ontstoord en gecontro-
leerd. Bij het schakelen in combinatie met basisunits die niet correct onstoord zijn
en met andere perifere apparatuur, kan radiostoring optreden. in de desbetref-
fende gevallen maakt dit aanvullende maatregelen op radio-ontstoringsgebied
noodzakelijk.
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1 !NSTALLATIO!\_!_SANV!SN!NGAR OCH
SAKERHETSFORESKRIFTER
1.1 SAKERHETSFORESKRIFTER

Detta instrument uppfyiide géllande sékerhetsforeskrifter (se kapitel 1, Reference
Manual) nar det lamnade fabriken, Foli nedanstaende sakerhetsforeskrifter s& for-
blir instrumentet sékert under normal drift.

1.1.1 Reparation och underhail

Ar instrumentet &r trasigt eller har utsatts fér onormal {drhllanden?

Om du missténker att det inte gar att anvanda instrumentet p& ett sékert sétt, sluta

anvanda det och fdrhindra dven andra att anvinda det.

Detta skall gdras dé:

= det finns synliga skador pé instrumentet

v instrumentet inte langre fungerar

= narinstrumentet utsatts for férhallanden som gér utanfdr specifikationen, till
exempel. vid lagring efier transport,

Oppning av instrumentet

Om du tar av k&pan pé insirumentet elier tar bort delar som maste demorniteras
med verktyg, s blir spanningsforande delar direkt &tkomiiga. Drag alltid ur nats-
ladden och koppla bort alia andra spanningskalior innan du dppnar instrumnentet,

Nar det ar nédvandigt aft kalibrera, underhalla elier reparera eft instrument
med spanningen inkoppiad, maste detta goras av behdrig persenal som kénner
tili riskerna med arbetet. Kom ihag att &ven om du kopplat ifran alla spénningskai-
lor s& kan kondensatorer i instrumentet behalla sin laddning i nagra sekunder.
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1.1.2 Skyddsjordning

Innan du ansiuter nagra andra kablar tifl instrumentet, jorda det genom att ansluta
den trepoliga nétkabein til! en jordad nétkontakt. Instrumentet f&r aldrig anslutas
tifl en ojordad kontaki! Bryt inte heller jordningen genom att anvanda ojordade
skarvsiaddar, Skyddsjorden far endast ansiutas via nétkabeln som ar ansiuten tili
natbrunnens jordstift.

VARNING: Om du bryter skyddsjorden i eller utanfér instrumentet blir det
farligt att anvénda. Att avsiktligt bryta skyddsjorden &r absolut

forbjudet.

1.1.3 Anslutningar

Signaljorden ar ansiuten till fyra stift i den &ttapoliga kontakten. Dessa stift &r
anslutna till k&pan via parallellkopplade kondensatorer och motstand. Kontaktdo-
nets ytterholje ar direktansiutet till k&pan. Pa detta sétt undviks brum och instru-
mentet f&r god RF-jordning.

Om méatobjektets signatjord inte &r p& samma potential som skyddsjorden, maste
du se till att det inte finns nagon spéanning mellan de fyra signaljordsstiften och
skyddsjorden, till exempel genom att anvénda skyddstransformator.

oo oMmomomorr

momom

. mmm

L







INSTALLATIONSANVISNINGAR OCH @
PMB304 SAKERHETSFORESKRIFTER =15 =

1.1.4 Nétspanningsomkoppling och sikringar

. ynan du ansiuter nétsladden tili vagguttaget maste du kontrollera att instrumen-
tet &r installt for rétt natspénning.

VARNING: Om kontakt pd natsladden méste bytas, dveriat detta til behdrig
elektriker,

Nar instrumentet [Amnar fabriken dr spénningsomkoppiaren installd enligt 6]
jande:

Typnummer Bestallnings- Néat- WMedievererad
nummer spanning natkabel

PMB304 och PMB304C | 9452 x83 04xx1 220V Europeisk
PMB8304 och PMB304C | 9452 x83 04xx3 120V Nordamerikansk
PMB304 och PM6304C | 9452 xB83 Dduxd 240V Brittisk (U.K)
PMB304 och PMB304C | 8452 xB63 045 220V Schweizisk
PMB304 och PM6B304C | 8452 x63 04xx8 240V Australiensisk

Du kan se instélld natspanning och sakringsvérde pé bakpaneien,

Om sakringen méste bytas, anvand endast sikri ngar av specificerad typ och med

ratt strdmstyrka. Det &r absolut f9rbjudet att reparera sékringen elier att kortsiuta

sekringshaliaren. S&kringsbyte t&r endast utféras av kvalificerad personal som &r
sdveten om riskerna.

VARNING: Koppla alltid ur natsladden och alla andra spénningskallor innan
du &ndrar natspénningsomkopplaren efier byter sékring.

Instrumentet kan stéllas in fér 100 V, 120 V, 220 V och 240 V vixelstrém. Bade
spanningsomkopplaren och sakringshallaren sitter i natbrunnen pé bakpanelen,
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Om du skall &ndra spanningsomrade eller byta sékring, s& drar du ur nétkabeln
ur natbrunnen och Oppnar sedan skyddslocket med en skruvmejsel {se bild).

V&lj ratt natspanning genom att 12 ut rullen, vinda den s& att den spanning du vill
ha visas Utht och sedan sétta in den igen. Du kan vara tvungen att byta sékring
vid val av ny spanning. Drag ut sakringshéllaren och byt till rekornmenderad
sakring — T0.2A resp. TO.4A (IEC127) och TO.25A resp. T0.5A (CSA/UL198G).

1.2 DRIFTSLAGE

| kapitel 1, Reference Manual, kan du se vilka lagen instrumentet far anvandas i.
instrumentet kan vinklas upp till en bekvam betraktningsvinkel genom att handta-
get fills ned. Specifikationspunkterna i kapitel 1, Reference Manual, garanteras
i aila godkanda driftslagen. Se il att ventilations hallen inte &r bockerade. Stall
aldrig instrumentet pa en yia som avger varme, inte heller i direkt solljus.

1.3 RADIOAVSTORNING

Radiostdrningar som genereras av instrumentet Ar noggrant dampade och
avstdrningen &r noggrant kontrollerad. Om instrumentet kopplas samman med
daligt avstorda basenheter elier andra enheter, kan det genereras radiostbrningar
som behdver yttre avstorning.
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