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WARRANTY

Keithley Instruments, Inc. warrants this product to be free from defects in material and workmanship for a period of 1 year from
date of shipment.

Keithley Instruments, Inc. warrants the following items for 90 days from the date of shipment: probes, cables, rechargeable batter-
ies, diskettes, and documentation.

During the warranty period, we will, at our option, either repair or replace any product that proves to be defective.

To exercise this warranty, write or call your local Keithley representative, or contact Keithley headquarters in Cleveland, Ohio. You
will be given prompt assistance and return instructions. Send the product, transportation prepaid, to the indicated service facility.
Repairs will be made and the product returned, transportation prepaid. Repaired or replaced products are warranted for the balance
of the original warranty period, or at least 90 days.

LIMITATION OF WARRANTY

This warranty does not apply to defects resulting from product modification without Keithley’s express written consent, or misuse
of any product or part. This warranty also does not apply to fuses, software, non-rechargeable batteries, damage from battery leak-
age, or problems arising from normal wear or failure to follow instructions.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE. THE REMEDIES PROVIDED HEREIN
ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES.

NEITHER KEITHLEY INSTRUMENTS, INC. NOR ANY OF ITS EMPLOYEES SHALL BE LIABLE FOR ANY DIRECT,
INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OF ITS INSTRU-
MENTS AND SOFTWARE EVEN IF KEITHLEY INSTRUMENTS, INC., HAS BEEN ADVISED IN ADVANCE OF THE POS-
SIBILITY OF SUCH DAMAGES. SUCH EXCLUDED DAMAGES SHALL INCLUDE, BUT ARE NOT LIMITED TO: COSTS
OF REMOVAL AND INSTALLATION, LOSSES SUSTAINED AS THE RESULT OF INJURY TO ANY PERSON, OR DAM-
AGE TO PROPERTY.
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BESCHEINIGUNG DES HERSTELLERS/IMPORTEURS

Hiermit wird bescheinigt, (daB)/das MODEL _236/237/238 SQUCE MEASURE UNIT inUbereinstimmung
mit den Bestimmungen der Vfg 1046/1984 funk-entstort ist. Der Deutschen Bundespost wurde das Inverkehrbringen
dieses Gerates angezeigt und die Berechtigung zur Uberprufung der Serie auf Einhaltung der Bestimmungen ein-
geraumt.

Die Einhaltung der betreffenden Bestimmungen setzt vordus, dap, (dass) geschirmte Mepleitungen verwendet werden.
Fur die Beschaffung richtiger Mefleitungen ist der Betreiber verantwortlich.

DIESES GERAET WURDE SOWOHL EINZELN ALS AUCH IN EINER ANLAGE, DIE EINEN NORMALEN
ANWENDUNGSFALL NACHBILDET, AUF DIE EINHALTUNG DER FUNK-ENTSTOERBESTIMMUNGEN
GEPRUEFI. EST IS JEDOCH MOEGLICH, DASS DIE FUNK-ENTSTOERBESTIMMUNGEN UNTER
UNGUENSTIGEN UMSTAENDEN BEI ANDEREN GERAETEKOMBINATIONEN NICHT EINGEHALTEN
WERDEN. FUER DIE EINHALTUNG DER FUNK-ENTSTOERBESTIMMUNGEN SEINER GESAMTEN ANLAGE,
IN DER DIESES GERAET BETRIEBEN WIRD, IST DER BETREIBER VERANTWORTLICH.

Keithley Instruments, Incorporated

CERTIFICATE BY MANUFACTURER/IMPORTER

This is to certify that the MODEL 236/237/238 SOURCE MEASURE UNIT isshielded against radio interfer-
ence inaccordance with the provisions of Vfg 1046 /1984. The German Postal Services have been advised that this device
is being put on the market and that they have been given the right to inspect the series for compliance with the regula-
tions.

Compliance with applicable regulations depends on the use of shielded cables. It is the user who is responsible for pro-
curing the appropriate cables.

THIS EQUIPMENT HAS BEEN TESTED CONCERNING COMPLIANCE WITH THE RELEVANT RFI PROTEC-
TION REQUIREMENTS BOTH INDIVIDUALLY AND ON SYSTEM LEVEL (TO SIMULATE NORMAL OPERA-
TION CONDITIONS). HOWEVER, IT IS POSSIBLE THAT THESE RFI REQUIREMENTS ARE NOT MET UNDER
CERTAIN UNFAVORABLE CONDITIONS IN OTHER INSTALLATIONS. IT IS THE USER WHO IS RESPONSI-
BLE FOR COMPLIANCE OF HIS PARTICULAR INSTALLATION.

Keithley Instruments, Incorporated






SAFETY WARNINGS

The following safety warnings should be observed before using Model 236,/237 /238 Source Measure Units.

The Model 236/237 /238 Source Measure Unit is intended for use by qualified personnel who recognize shock hazards
and are familiar with the safety precautions required to avoid possible injury. Read over the operator’s manual carefully
before using the instrument.

Exercise extreme caution when a shock hazard is present. Lethal voltages may be present on the test fixture or the Source
Measure Unit connector jacks. The American National Standards Institute (ANSI) states that a shock hazard exists when
voltage levels greater than 30V RMS or 42.4V peak are present. A good safety practice is to expect that hazardous volt-
age is present in any unknown circuit before measuring.

Inspect the connecting cables, test leads, and jumpers for possible wear, cracks, or breaks before each use.

For maximum safety, do not touch the Source Measure Unit, test fixture, test cables or any other instruments while
power is applied to the circuit under test. Turn off all power and discharge any capacitors before connecting or discon-
necting cables or jumpers. Also, keep the test fixture lid closed while power is applied to the device under test. Safe op-
eration requires the use of the lid interlock.

Do not touch any object which could provide a current path to the common side of the circuit under test or power line
(earth) ground. Always make measurements with dry hands while standing on a dry, insulated surface capable of with-
standing the voltage being measured.

Do not exceed the maximum signal levels of the test fixture, as shown on the rear panel and as defined in the specifica-
tions and operation section of the instruction manual.

Connect the @ screw of the test fixture to safety earth ground using #18 AWG or larger wire (supplied accessory).

Instrumentation and accessories should not be connected to humans.

Theé symbol on a Model 237 indicates that 1000V or more may be present on the terminals. Refer to the Model
236/237/238 Operator’s Manuals for detailed operation information.

WARNING
With remote sensing enabled, an open sense lead will result in lethal voltages appearing at OUTPUT HI and
GUARD. This voltage can cause injury or death, and damage external circuitry. Always make sure that the sense
leads are properly connected before enabling remote sense. NEVER change connections with power applied. Be sure
to always discharge and/or disconnect external power sources.

For multiple unit interlocked test systems, either keep all Model 236/237/238s powered on, or turn them all off.






PRECAUTIONS DE SECURITE

Il faut observer les précautions de sécurité suivantes avant d 'utiliser les ap-
pareils de mesure de source 236/237/238.

L'appareil de mesure de source du modele 236/237/238 doit étre utilisé
par des personnes qualifiées qui reconnaissent les risques d'électrocution
et sont familieres avec les précautions de sécurité nécessaires pour éviter
des blessures possibles. Il faut lire le manuel de I opérateur avec soin avant
d'utiliser I'instrument.

Il faut faire extrémement attention quand il y a des risques d'électrocu-
tion. Des tensions mortelles peuvent étre présentes dans le dispositif de
test ou dans les fiches de connecteurs de 1'appareil de mesure de source.
L'institut National Américain des Normes (ANSD dit qu'il y a un risque
d'électrocution quand des tensions supérieures 2 30 V RMS ou 42.4 V de
pointe sont présentes. Une bonne habitude de sécurité est de s'atten-
dre 2 des tensions dangereuses avant de mesurer un circuit inconnu.

Avant chaque utlisation. il faut vérifier que les cibles de connexion. les
cordons de test et les fils de connexion ne soient pas usés, fissurés ou
cassés.

Pour le maximum de sécurité. ne pas toucher les connecteurs, le dispositif
de test ou les cables de test de I'appareil de mesure de source ou tout autre
connecteur d’instrument quand le circuit 2 essayer est sous tension. Met-
tre sur l'arrét toutes les alimentations et décharger tous les condensateurs
avant de brancher ou débrancher les cables ou les fils. Il faut aussi
maintenir fermé le couvercle du dispositif de test pendant le test de 1'ap-
pareil. Il faut verrouiller le couvercle pour obtenir une utilisation sans
danger.

Ne pas toucher n’importe quel objet qui pourrait fournir un passage au
c6té commun du circuit 2 essayer ou 4 la masse de l'alimentation. Il faut
toujours faire les mesures avec des mains seches en se tenant sur une sur-
face seche et isolée capable de supporter la tension 2 mesurer.

Ne pas dépasser les niveaux maximum de signaux de l'instrument. com-
me montré sur le panneau arriere et comme indiqué dans la section des
données techniques et des opérations du manuel de I'instrument.

Les instruments et les accessoires ne doivent pas étre branchés sur des
personnes.

Le symbole ésur le modele 237 indique que 1000 V ou plus peuvent étre
présents dans les terminaux.

Avec le détecteur éloigné en marche, un cordon de détection ouvert
peut produire des tensions mortelles 2 OUTPUT HI et GUARD.
Cette tension peut causer des blessures ou la mort et endommager les
dircuits extérieurs. Il faut toujours s’assurer que les cordons de détec-
ton soient correctement branchés avant de mettre en marche le
détecteur éloigné. NE JAMAIS changer les branchements sous ten-
sion. Il faut s’assurer de toujours décharger et/ou débrancher les
sources externes d'alimentation.

Pour les dispositifs de test 2 plusieurs appareils verrouillés. il faut garder
tous les modeles 236/237/238 soit tous en marche ou soit tous arTétés.

SOMMAIRE DES COMMANDES

LOCAL (LOCAL) : Met I'appareil en fonctionnement local et rétablit le
fonctionnement des touches du panneau frontal.

GROUPE DE SOURCE

OPERATION (OPERATE) : Met I'appareil en position de fonctionnement
ou d’attente.

MESURE SOURCE (SOURCE MEASURE) : Choisit la tension de source et
mesure l'intensité ou choisit l'intensité de la source et mesure la tension.
FONCTION (FUNCTION : choisit le fonctionnement en courant continu
ou en balayage.

CONFORMITE (COMPLIANCE) : Vérifie le niveau de conformité et
mesure la plage. Changer le niveau actuel et la plage en utilisant le com-
mutateur rotatif ou le clavier. ensuite appuyer sur ENTER.

GROUPE DE MESURES

| TEMPS (TIME) : Veérifie la période d’intégration. Changer la sélection ac-
tuelle en appuyant sur les boutons de SELECT. ensuite appuyer sur
ENTER.

SAUVEGARDE (SUPPRESS) : Sauvegarde la conversion suivante comme
ligne de base. Les lectures suivantes seront la différence entre la valeur
supprimée et le niveau réel du signal.

FILTRE (FILTER) : Affiche I'état du filtre de mesure. Changer la quantité
de filtration en appuyant sur les boutons de SELECT. ensuite sur ENTER.

AUTOPLAGE (AUTORANGE) : Permet 2 I'appareil de se mettre dans la
plage avec la plus grande sensibilité pour faire une mesure.

GROUPE DE BALAYAGE

CREER (CREATE) : Choisit un balayage et définit ses parametres. Utiliser
les boutons de SELECT pour changer le type de balayage. ensuite appuyer
sur ENTER. Utiliser le commutateur rotatif pour afficher les parametres
de balayage et le clavier pour les changer.

MODIFIER (MODIFY) : Affiche les valeurs de la source et de délais des
points de balayage sauvegardés. Utliser le bouton pour choisir le point de
balayage, les boutons SELECT pour choisir la valeur de source et de
délais. le clavier et ENTER pour changer les valeurs. Si la valeur de la
source a changg, utiliser les boutons SELECT et ENTER pour changer la
plage de la source.

AJOUT (APPEND) : Ajoute un balayage 2 un balayage existant. Appuyer
sur APPEND fait afficher le balayage actuel et ses parametres. Utiliser les
boutons SELECT pour changer le type de balayage. ensuite appuyer sur
ENTER. Utiliser le commutateur rotatif pour afficher les parametres de
balayage et le clavier pour les changer.

RAPPEL (RECALL) : Affiche les parametres de la source. les valeurs des
mesures et la durée pour chaque point de balayage. Utiliser le com-
mutateur rotatif pour choisir le point et les boutons SELECT pour afficher
les parametres. Affiche seulement les valeurs de la source et du délais
avant de faire le balayage.

GROUPE DE DECLENCHEMENT

PREPARATION (SETUP) : Vérifie I'état actuel du déclenchement. Utiliser
le commutateur rotatif pour afficher les parametres, les touches SELECT
et ENTER pour changer les parametres.

MANUEL (MANUAL) : Le voyant de déclenchement MANUAL cligno-
tant indique qu'une stimulation de déclenchement est nécessaire (ap-
puyer sur le bouton MANUAL. une commande de déclenchement sur le
bus IEEE-488 ou une entrée externe de déclenchement).

GROUPE D'’ENTREE DE DONNEES

Commutateur rotatif : Commande I'affichage de différents parametres de
fonctionnement, regle les valeurs de la source et de conformité. et quand
en RECALL. commande I'affichage des données de balayage.

CHOIX (SELECT) : Ces boutons choisissent les parametres de fonctionne-
ment de remplacement et. quand en RECALL. commandent l'affichage
des données de balayage.

Clavier : Toutes les touches du clavier (sauf MENU) entrent ou annulent
les données numériques.

MENU (MENU) : Utilisé pour vérifier ou changer les conditions suivantes
de fonctionnement: délais du courant continu (0 2 65 secondes), délais
d’implicite (marche/arreét). détection (locale/éloignée). fréquence de
l'alimentation (50 Hz/60 Hz) et l'adresse IEEE-488 (0 a2 30 secondes).
Aussi utilisé pour faire les auto-tests.



Branchements typiques

Branchements de détection locale en utilisant le dispositif de test
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SICHERHEITSHINWEISE

Vor dem Gebrauch der Quellenmefgerite Modelle 236/237/238 beachten
Sie bitte folgende Sicherheitshinweise.

Das Quellenmefgerit Modell 236/237/238 ist fir den Gebrauch durch
qualifiziertes Personal gedacht. das eine Stromschlaggefahr erkennt und
mit den Sicherheitsvorkehrungen vertraut ist. die zur Verhinderung einer
méglichen Verletzung getroffen werden miissen. Vor dem Gebrauch des
Gerites lesen Sie bitte das Bedienerhandbuch sorgtiltig durch.

Bei bestehender Stromschlaggefahr lassen Sie bitte duBerste Vorsicht wal-
ten. An der Testvorrichtung oder den Anschliissen des QuellenmeBgerits
sind méglicherweise todliche Spannungen vorhanden. Das American Na-
tional Standard Institute (ANS]) weist darauf hin. daB eine Stromschlag-
gefahr dann besteht. wenn die Spannungswerte héher als 30 Volt RMS
oder 42.4 Volt Spitzenleistung betragen. Eine gute SicherheitsmaB-
nahme ist die Vermutung. daB in jedem unbekannten Stromkreis
vor dem Messen eine gefihrliche Spannung besteht.

Prifen Sie vor jeder Benutzung alle Verbindungskabel. Prifkabel und
Bricken auf mégliche Abnutzung, Risse oder Briiche.

Bertihren Sie zur maximalen Sicherheit nicht die QuellenmeBgeritan-
schlisse, Prufvorrichtungen. Prifkabel oder Verbindungen zu anderen
Geriten. wahrend der zu priifende Stromkreis mit Strom versorgt wird.
Stellen Sie den Strom ab und entladen Sie alle Kondensatoren. bevor Sie
Kabel oder Briicken anschlieBen oder trennen. Halten Sie auBerdem den
TestanschluBdeckel geschlossen. wihrend das zu prifende Gerit mit
Strom versorgt wird. Der sichere Betrieb erfordert die Benutzung des
Deckelschlosses.

Beriihren Sie keinen Gegenstand. der eine Stromleitung zur gemein-
samen Seite des zu prifenden Stromkreises oder der Stromkabelmasse
darstellt. Nehmen Sie die Messungen immer mit trockenen Hinden vor.
wihrend Sie auf einer trockenen. isolierten Obertliche stehen. die fiir die
zu messende Spannung ausgelegt ist.

Uberschreiten Sie nicht die auf der Rickseite des Gerites vorgegebenen
Héchstwerte. die auBerdem im Kapitel **Technische Daten und Betrieb™
des Bedienerhandbuchs beschrieben sind.

Gerite und Zubehor sollten nicht mit Menschen verbunden sein.

Das fZeichen auf einem Modell 237 weist darauf hin. daB an diesen
Anschlissen mehr als 1000V vorhanden sein kénnen.

Ist die ferngesteuerte Erfassung aktiviert, so fithrt ein offener Erfas-
sungsdraht zu todlichen Spannungen bei OUTPUT HI und
GUARD. Diese Spannung kann Verletzungen oder den Tod herbei-
fihren und die externen Teile des Stromkreises beschidigen. Achten
Sie immer darauf, daf die Erfassungsdrihte richtig angeschlossen
sind, bevor Sie die ferngesteuerte Erfassung aktivieren. Andern Sie
die Anschliisse NIEMALS unter Stromspannung. Achten Sie darauf,
daB Sie externe Stromquellen immer entladen und/oder trennen.

Bei Prifsystemen fir mehrfache. miteinander verbundene Gerite stellen
Sie entweder alle Modelle 236/237/238 an oder ab.

KONTROLLBEGRIFFE

LOKAL (LOCAL): Bringt Gerit in Lokal-Modus und stellt Frontabdek-
kungstastenfunktion wieder her.

QUELLENGRUPPE
BETRIEB (OPERATE): Bringt Gerit in Betrieb oder Standby.

QUELLENMESSUNG (SOURCE MEASURE): Bestimmt Quellenspan-
nung und MeBstrom oder Quellenstrom und MeBspannung.

FUNKTION (FUNCTION): Bestimmt Gleichstrom oder Durchlaufberrieb.

UBEREINSTIMMUNG (COMPLIANCE): Priift die Stufe der Ubereinstim-
mung und den MeBbereich. Sie indern die gegenwartige Stufe oder den
Bereich. indem Sie den Drehknopf oder das Tastenfeld bedienen und
dann ENTER drucken.

MESSGRUPPE

| ZEIT (TIME): Pruft Integrationszeitraum. Sie iandern die gegenwirtige
Einstellung. indem Sie einen der SELECT Knépfe betitigen und dann
ENTER dricken.

UNTERDRUCKEN (SUPPRESS): Speichert nichste Umwandlung als
Grundwert. Alle folgenden Ablesungen sind dann die Differenz zwischen
dem unterdrickten Wert und dem tatsichlichen Signalwert.

FILTER (FILTER): Gibt Status des MeBfilters wieder. Sie andern den Wert.
indem Sie einen der SELECT Knépfe betitigen und ENTER dricken.

AUTOBEREICH (AUTORANGE): Erméglicht es dem Gerit, den emp-
findlichsten Bereich fiir die vorzunehmende Messung zu wihlen.

DURCHLAUFGRUPPE

BESTIMMEN (CREATE): Bestmmt einen Durchlauf und dessen
Parameter. Bedienen Sie sich der SELECT Knépfe. um die Durchlaufart
zu 4ndern und dricken Sie dann ENTER. Benutzen Sie den Drehknopt.
um die Durchlaufparameter anzuzeigen und das Tastenfeld. um sie zu
dndern.

ANDERN (MODIFY): Zeigt Quellen- und Verzogerungswerte der gespei-
cherten Durchlaufpunkte an. Benutzen Sie den Knopf. um den Durch-
laufpunkt zu bestimmen: die SELECT Knépfe. um die Quellen-oder Ver-
zbgerungswerte zu bestimmen. und das Tastenfeld und ENTER. um die
Werte zu indern. Wurde der Quellenwert geindert, so benutzen Sie die
SELECT Knépfe und ENTER. um den Quellenbereich zu idndern.

ANHANG (APPEND): Fugt einem bereits existierenden Durchlauf einen
weiteren hinzu. Driicken Sie APPEND, so erscheint der gegenwairtige
Durchlauf und dessen Parameter. Benutzen Sie die SELECT Knépfe, um
die Durchlaufart zu 4ndern und driicken Sie dann ENTER. Benutzen Sie
den Drehknopf. um die Durchlaufparameter anzuzeigen und das Tasten-
feld. um sie zu dndem.

RUCKRUF (RECALL): Zeigt Quellenparameter. Mefwerte und verstr-
chene Zeit fir jeden Durchlaufpunkt an. Benutzen Sie den Drehknopf.
um den Punkt zu bestimmen und die SELECT Knépte zur Wiedergabe
der Parameter. Zeigr nur Quellen- und Verzogerungswerte vor dem
Durchlauf an.

AUSLOSERGRUPPE

VORGABEN (SETUP): Priift gegenwirtigen Triggerstatus. Benutzen Sie
den Drehknopf zur Anzeige der Parameter und die SELECT und ENTER
Tasten zur Anderung der Parameter.

HANDBETRIEB (MANUAL): Eine leuchtende MANUAL Triggerleuchte
zeigt an. daB ein Triggerimpuls nétg ist (Druck auf den MANUAL
Knopt, Triggerbefehl tber IEEE-488 Vielfachleitung oder externer Ein-
gabetrigger).

DATENEINGABEGRUPPE

Drebknopf: Regelt die Anzeige verschiedener Betriebsparameter, stellt
Quellen- und Ubereinstimmungswerte ein und regelt — wenn im
RECALL-Modus — die Anzeige der Durchlaufdaten.

WAHL (SELECT): Mit diesen Knépfen werden andere Betriebsparameter
gewihlt und — wenn im RECALL-Modus — die Anzeige der Durchlauf-
daten geregelt.

Tastenfeld: Alle Tastenfeldknopfe (mit Ausnahme von MENU/MENU)
geben numerische Daten ein oder léschen diese.

MENU (MENU): Dient dazu. folgende Betriebsbedingungen zu prifen
oder zu dndem: Gleichstromverzogerung (0 bis 65 sek). Grundeinstel-
lungsverzdgerung (an/aus). Erfassung (lokal/ferngesteuert). Frequenz (50
Hz/60 Hz) und IEEE-488 Adresse (0 bis 30). Dient auch zur Durchfiih-
rung von Selbstpriifungen.



Gebriuchliche Anschliisse

Lokale Erfassungsanschliisse bei Verwendung von Modell
8006 Prifgerat
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PRECAUZIONI DI SICUREZZA

Bisogna osservare le seguenti precauzioni di sicurezza prima di usare gli
apparecchi di misura di sorgente 236/237/238.

L'apparecchio di misura di sorgente tipo 236/237/238 dovra essere utiliz-
zato da personale qualificato in grado di riconoscere i rischi d'elettrocu-
zione e sono al corrente delle precauzioni di sicurezza necessarie per
evitare eventuali danni alla persona. Bisogna leggere con attenzione il
manuale dell’operatore prima d utilizzare |'apparecchio.

E necessario procedere con estrema attenzione quando vi sono rischi
d’elettrocuzione. Potrebbero esservi delle tensioni letali nell'apparecchio
di prova o nei connettori dell' Apparecchio di misura di sorgente. Secondo
I'Istituto nazionale americano dei regolamenti (ANSD). ¢'g rischio d'elet-
trocuzione allorche vi sono livelli massimi di voltaggio superiori a 30 V
RMS 0 42. 4 V. E buona abitudine di sicurezza attendersi chi vi siano
tensioni pericolose prima di misurare un circuito sconosciuto.

Prima dell'uso & necessario verificare che i cavi di connessione. i condut-
tori di prova ed i ponti non accusino tracce di usura, incrinature o avarie.

Per un massimo di sicurezza. non toccare i connettori dell’apparecchio di
misura di soigente. 1'apparecchio di prova. i cavi di prova o alcun altro
connettore quando il circuito di prova & sotto tensione. Interrompere
completamente |'alimentazione e scaricare tutti i condensatori prima di
allacciare o slacciare cavi e ponti. Bisogna inoltre tenere chiuso il coper-
chio dell'apparecchio di prova allorche il dispositivo in prova & sotto ten-
sione. L'uso del dispositivo di sicurezza sul coperchio garantisce
un’operazione priva di pericoli.

Non toccare alcun oggetto che potrebbe fornire un passaggio di tensione
al lato comune del circuito in prova o alla massa. I rilevamenti vanno sem-
pre effettuati con le mani asciutte rimanendo su superfici asciutte ed
isolate. capaci di sostenere la tensione che si vuole misurare.

Non superare i livelli massimi dei segnali dell'apparecchio. come indicato
sul pannello posteriore e come definito nella sezione specifiche ed uso del
manuale d’istruzione.

Gli strumenti e gli accessori non vanno allacciati alla persona.

Il simbolo ésul modello 237 sta ad indicare che sui terminali potrebbe
esservi una tensione superiore ai 1000 V.

Col telesensore attivato, un conduttore di sensore aperto & in grado di
produrre delle tensioni letali a OUTPUT HI e GUARD. Tale tensione
Puo causare lesioni o morte e danneggiare i circuiti esterni. Accertarsi
sempre che i conduttori di sensore siano appositamente allacciati
prima di attivare il telesensore. Non sostituire MAI i connettori sotto
tensione. Accertarsi di scaricare e/o slacciare sempre le sorgenti di ten-
sione esterne.

Per i dispositivi di prova ad apparecchi multipli. sarz necessario tenere tut-
t 1 modelli 236/237/238 in funzione o fermarli tutd.

SOMMARIO DEI COMANDI

LOCALE (LOCAL): Awvvia l'apparecchio in funzionamento locale e
ristabilisce il funzionamento a tasti del pannello anteriore.

GRUPPO DELLA SORGENTE
OPERAZIONE (OPERATE): Mette |'apparecchio in funzione o in posi-
zione d'attesa.

MISURA DELLA SORGENTE (SOURCE MEASURE): Sceglie 1a tensione
della sorgente e ne misura l'intensita. o sceglie I'intensita della sorgente e
misura la tensione.

FUNZIONE (FUNCTION): Sceglie il funzionamento a corrente continua
O a scansione.

CONFORMITA (COMPLIANCE): Verifica il livello di conformita e misura
la gamma. Cambiare il livello e la gamma attuali agendo sul commutatore
rotatorio o sul tasto. quindi premere ENTER.

GRUPPO DI MISURA

J TEMPO (TIME): Verifica il periodo d'integrazione. Cambiare la sele-
zione attuale agendo su pulsante SELECT. quindi su quello ENTER.

PROTEZIONE (SUPPRESS): Protegge la conversione seguente come linea
di base. Le leggende successive consisteranno nella defferenza fra il valore
soppresso ed il livello reale del segnale.

FILTRO (FILTER): Indica lo stato del filtro di misura. Cambiare il quan-
titativo di filtraggio agendo sul pulsante SELECT. quindi su quello
ENTER.

AUTOGAMMA (AUTORANGE): Permette all'apparecchio di porsi sulla
gamma pit sensibile per effettuare la misura.

GRUPPO DI SCANSIONE

CREARE (CREATE): Sceglie una scansione e ne definisce i parametri. Ser-
virsi dei pulsanti SELECT per cambiare il tipo di scansione. quindi
premere ENTER. Servirsi del commutatore rotatorio per indicare i
parametri e la tastiera per cambiarli.

MODIFICARE (MODIFY): Indica i valori della sorgente e del ritardo dei
punti di scansione protetti. Servirsi del commutatore rotatorio per
scegliere il punto di scansione. i pulsanti SELECT per scegliere il valore
della sorgente o del ritardo. la tastiera ed ENTER per cambiare i valori. Se
il valore della sorgente & mutato. agire sui pulsanti SELECT ed ENTER
per cambiare la gamma della sorgente.

AGGIUNGERE (APPEND): Aggiunge una scansione ad una scansione
esistente. Premendo I'APPEND vengono indicati la scansione attuale ed i
suoi parametri. Servirsi dei pulsanti SELECT per cambiare il tipo di scan-
sione. quindi premere ENTER. Servirsi del commutatore rotatorio per in-
dicare i parametri e la tastiera per cambiarli.

RICHIAMO (RECALLJ: Indica i parametri della sorgente, i valori di
misura. ed il tempo trascorso per ciascun punto di scansione. Servirsi del
commutatore rotatorio per scegliere un punto e dei pulsanti SELECT per
indicare i parametri. Indica soltanto i valori della sorgente e del ritardo
prima di efferturare la scansione.

GRUPPO DI SGANCIO

PREPARAZIONE (SETUP): Verifica lo stato attuale dello sgancio. Servirsi
del commutatore rotatorio per indicare i parametri. e dei tasti SELECT ed
ENTER per cambiare i parimetri.

MANUALE (MANUAL): Il lampeggiare della spia di sgancio MANUAL
sta ad indicare la necessita di uno stimolo di sgancio (premere pulsante
MANUAL. comando di sgancio sulla sbarra IEEE-488, o sgancio a com-
ando estero).

GRUPPO D'IMMISSIONE DATI

Commutatore rotatorio: Comanda I'indicazione di vari parametri di fun-
zionamento. regola i valori della sorgente e di conformita e, nella posi-
zione di RECALL. comanda !'indicazione dei dati di scansione.
SELEZIONE (SELECT): Tali pulsanti scelgono i parametri di fun-
zionamento alterni e, nella posizione di RECALL. comandano 'indica-
zione dei dati di scansione.

Tastiera: Tutti i tasti della tastiera (eccetto i MENU) immettono o
cancellano i dati numerici.

MENU (MENU): Viene utilizzato per verificare o cambiare le seguenti
condizioni di funzionamento: ritardo della corrente continua (0 a 65
secondi). ritardo per default (avvio/arresto). sensore (locale/a distanza).
frequenza di alimentazione (50Hz/60Hz), e I'indirizzo IEEE-488 (0 a 30
secondi). Utilizzati anche per effettuare auto-prove.
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MEDIDAS DE SEGURIDAD

Es necesario tomar las medidas de seguridad antes de usar los aparatos
medidores de fuente modelos 236/237/238.

El medidor modelo 236/237/238 esti disenado para ser usado por perso-
nal experimentado capaz de reconocer los peligros de los electrochoques
y conocedor de las medidas de seguridad requeridas para evitar la posibi-
lidad de sufrir lesiones. Leer el manual del operador cuidadosamente
antes de usar este instrurnento.

Tener sumo cuidado cuando exista peligro de electrochoque. Podria haber
voltaje mortal presente en los enchufes conectores del probador o medi-
dor de fuente. El Instituto de Normalizaciones Nacional Norteamericano
{ANS]) establece que existe peligro de electrochoque cuando los niveles
de voltaje son superiores a 30 V RMS o de cresta de 42.4V. Una buena
medida de seguridad es anticipar la presencia de voltajes peligrosos en
cualquier circuito desconocido antes de tomar mediciones.

Inspeccionar los cables de conexién. conductores de prueba y cables
puente en busca de posible desgaste. grietas o roturas antes de cada uso.

Para maxima seguridad. no tocar los conectores del medidor, probador.
cables de prueba o cualquier otro conector de instrumento mientras se
aplica corriente eléctrica al circuito que se estd probando. Cortar toda la
corriente eléctrica y descargar los capacitores antes de conectar o des-
conectar cables o cables puente. También. mantener cerrada la tapa del
probador mientras se aplica corriente al dispositivo que se estid probando.
La operacion segura requiere el uso de un enclavamiento de la tapa.

No tocar ningtn objeto que pudiera proporcionar un paso de corriente al
lado comun del circuito sometido a prueba o tierra del cable de energia
eléctrica. Siempre tomar las mediciones con las manos secas de pie sobre
una superficie seca y aislada capaz de resistir el voltaje que se esta midien-
do.

No exceder los niveles maximos de senal del instrumento. como se indica
en el panel trasero y como se define en las especificaciones y seccién de
operacién del manual de instrucciones.

No se deben conectar los instrumentos y accesorios a seres humanos.

El simbolo que aparece en el modelo 237 indica que en los termi-
nales puede haber presente 1000V o mis.

Con el detector remoto habilitado. un conductor de deteccion abierto
dara por resultado la aparicién de voltajes mortales en la conexion de
SALIDA ALTA y de GUARDA (OUTPUT HI y GUARD). Este volta-
je puede causar lesiones e incluso la muerte, y danar los circuitos ex-
teriores. Siempre asegurar que los conductores de deteccion estén
bien conectados antes de habilitar el detector remoto. NUNCA cam-
biar las conexiones estando la energia eléctrica aplicada. Siempre
asegurar de descargar y/o desconectar la fuentes de suministro de
energia externas.

Para los sistemas de prueba interconectados de medidores multiples. se
deberd mantener ya sea todos los modelos 236/237/238 energizados. o
todos desenergizados.

RESUMEN DE LOS CONTROLES

LOCAL (LOCAL): Pone el instrumento en local y restablece las opera-
ciones del panel frontal.

GRUPO DE LA FUENTE

OPERAR (OPERATE): Pone la unidad en estado de funcionamiento o de
reserva.

MEDIDA FUENTE (SOURCE MEASURE): Selecciona tensién primaria o
de fuente y corriente de medida. o corriente de fuente y tensién de
medida.

FUNCION (FUNCTION): Selecciona operacién cc o de barrido.

DOCILIDAD (COMPLIANCE): Verifica el nivel de docilidad y el margen
de medida. Cambiar el nivel y margen en curso con la ayuda de la perilla
o teclado y luego pulsar ENTER.

GRUPO DE MEDICION

| TIEMPO (TIME): Verifica el periodo de integracién. Cambiar la seleccion
en curso pulsando los botones SELECT (SELECCIONAR) y luego
ENTER (ENTRAR).

SUPRIMIR (SUPPRESS): Guarda la conversion siguiente como una medi-
cién de linea de base. Las lecturas subsiguientes seran la diferencia entre
el valor suprimido y el nivel real de la sefial.

FILTRO (FILTER): Indica el estado del filtro de medicién. Cambiar la can-
tidad de filtracién pulsando los botones SELECT y luego ENTER.

AUTOGAMA (AUTORANGE): Permite al aparato pasar a la gama o
margen mds sensible para tomar una medida.

GRUPO DE BARRIDO

CREAR (CREATE): Selecciona un barrido y define sus parimetros. Usar
los botones SELECT para cambiar el tipo de barrido y en seguida pulsar
ENTER. Usar la perilla giratoria para visualizar los parimetros de barrido
y el teclado para cambiarlos.

MODIFICAR (MODIFY): Visualiza los valores de retardo y de fuente de
los puntos de barrido registrados en la memoria. Usar la perilla para elegir
el punto de barrido. los botones SELECT para elegir el valor de fuente o
de retardo. el teclado y la tecla ENTER para cambiar los valores. Si el
valor de fuente cambi6. usar los botones SELECT y ENTER para cambiar
el margen de la fuente de energia.

AGREGAR (APPEND): Anade un barrido a un barrido ya existente. Al
pulsar APPEND se visualiza el barrido en curso y sus parametros. Usar los
botones SELECT para cambiar el tipo de barrido y en seguida pulsar EN-
TER. Usar la perilla giratoria para visualizar los parimetros de barrido y el
teclado para cambiarlos.

LLAMAR (RECALL): Visualiza los parametros de la fuente, los valores de
medicién y el tiempo transcurrido para cada punto de barrido. Usar la pe-
rilla giratoria para elegir el punto y los botones SELECT para visualizar los
parametros. Visualiza los valores de fuente y de retardo solamente antes
de ejecutarse el barrido.

GRUPO DE DISPARADORES

PREPARACION (SETUP): Verifica la condicion o estado actual del dispa-
rador. Usar la perilla giratoria para visualizar los parimetros, las teclas
SELECT y ENTER para cambiar los parametros.

MANUAL (MANUAL): La luz destellante del disparador MANUAL indi-
ca que se requiere un impulso de disparo (pulsacién del botén MANUAL.,
comando de disparo sobre la barra colectora o bus IEEE-488, o un dis-
parador de entrada exterior).

GRUPO DE ENTRADA DE DATOS

Perilla giratoria: Controla la visualizacion de los distintos parimetros de
operacion. ajusta los valores de fuente y de docilidad. y cuando esta en
modo RECALL. controla la visualizacion de los datos de barrido.

SELECCIONAR (SELECT): Estos botones seleccionan los parimetros ope-
racionales alternativos y. cuando esti en modo RECALL. controlan la vi-
sualizacién de los datos de barrido.

Teclado: Todos los botones del teclado (excepto MENU) sirven para entrar
(registrar) o anular datos numeéricos.

MENU (MENU): Se usa para verificar o cambiar las siguientes condiciones
de operacion: retardo cc (0 a 65 segundos). retardo predeterminado por
defecto (activado/desactivado). deteccién (localremota). frecuencia de
linea (50 Hz/60 Hz). y direccién IEEE-488 (0 a 30). También se usa para
ejecutar autopruebas.



Conexiones tipicas

Conexiones de deteccion local con el probador modelo 8006
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Models 236 and 237 Source Measure Units Specifications

SOURCE-MEASURE UNIT: Sources voltage while measuring cur-
rent, or sources current while measuring voltage.

FUNCTION: Can be used as DC source or meter, sweep source, or full
source-measure unit.

SOURCE-DELAY-MEASURE CYCLE:

Source
Value — l —L
~—— Source-Delay-M re Cycle
l Default Delay Measure |
, ' Delay Integration Time

Default Delay: Fixed delay for instrument settling.
User Delay: Additional delay for device under test or system ca-

pacitance.
MEASURE:
Integration Time:
Fast 416  psec. 4 digit resolution
Medium 4 msec. 5 digit resolution
Line Cycle 16.67 msec. (60 Hz) 5 digit resolution

20.00 msec. (50 Hz)

Elapsed Time: Measures and stores time from sweep ftrigger to
measurement complete for each step of sweep.

RANGING:

Source: Auto-ranging through keypad entry; fixed range selection
using rotary dial and SELECT keys (DC function). Fully pro-
grammable in SWEEP function.

Measure: Auto or fixed range. Fixed range selection madeby choice
of COMPLIANCE value.

FILTER: Takes n measurements, calculates and outputs average (n =

2, 4,8, 16, or 32, selectable).

SUPPRESS: Subtracts displayed measurement from subsequentread-
ings.
MENU: DC Measurement Delay, Default Delay On/Off, Local/

Remote Sense, 50/60Hz, IEEE Address, Self Tests.

DATA ENTRY: Numeric keypad or detented rotary dial.
TRIGGER:

Input and Output: Set for any phase of SOURCE-DELAY-
MEASURE sequence or trigger output at end of sweep.

Origin: Internal, External (including front panel MANUAL
TRIGGER button), IEEE-488 bus (TALK, GET, “X”).

MEMORY: Stores one full sweep (up to 1000 points) of source, delay,
and measure values, elapsed times, and sweep parameters. Lith-
ium battery backup.

INTERLOCK: Use with test fixture or external switch. Normally
closed; open puts instrument in standby.

Specifications subject to change without notice.

VOLTAGE
SOURCE V MEASURE V
RANGE ACCURACY ACCURACY
(Max.  STEP @ Year, RESOLUTION @ Year,
Value)  SIZE 18°-28°C)  4-Digit 5-Digit  18°-28°C)
*11000VF 100 uV £(0.033%+6350 UV  100pV 10 uV (0.028% + 300V
+ (/1] X 4504V) + [1/1] x 450uV)

+11.000V 1mV £(0.033%+2.4mV) 1mV 100 uV £(0.025%+ 1mV)
£110.00V  10mV  #(0.033%+ 24mV) 10mV 1mV +(0.025%+ 10mV)
£1100.0V® 100 mV #(0.04 %+240mV) 100mV 10 mV +(0.035%+100mV)

I, = Output current
I = Full scale on selected current range

! Specifications apply for 5-digit resolution. For 4-digit resolution add 100ppm
of range.

* Assumes remote sense for I > 100pA.
* 1100V range available on Model 237 only.

COMPLIANCE: Bipolar current limit set with single value.
Maximum: +100mA (except +10mA on 1100V range in Model 237).
Minimum: +0.1% of range, except 0.5% of 1.1V range.

Accuracy, Step Size: Same as current source.

NOISE (p-p): Range 0.1-10Hz
110V-1100V < 3ppm of range
11V < 3ppm of range
11V <10ppm of range

WIDEBAND NOISE: 0.1 to 20MHz, 8mV P-P typical.
OVERSHOOT: <0.01% (110V step, 10mA range).

SETTLING TIME: <500usec. to 0.01% (110V step, 10mA range).
NMRR: >60dB at 50 or 60Hz (LINE CYCLE integration time selected).

CMRR: >120dB at DC, 50 or 60Hz (LINE CYCLE integration time
selected).

INPUT IMPEDANCE (as a voltmeter): >104Q paralleled by <20pF.

CURRENT
SOURCEI MEASURE I
RANGE ACCURACY ACCURACY
(Max. STEP (1 Year, RESOLUTION (1 Year,
Value) SIZE 18°-28°C) 4-Digit 5-Digit 18°-28°C)

£1.0000 nA 100 fA +(03 %+450 fA) 100 fA 10 fA +(03 %+100 fA)?
$10.000 nA  1pA #(03 %+ 2pA)  1pA 100 fA *(03 %+ 1pA)
+10000 nA  10pA +(021%+ 20pA) 10pA 1pA (021 %+ 6pA)
+1.0000 pA 100 pA +(0.05%+200 pA) 100pA 10 PA (0.04 %+ 60 pA)
+10.000 A 1nA #(0.05%+ 2nA) 1nA 100 pA (0.035%+700 pA)
100.00 pA  10nA #0.05%+ 20nA) 10nA 1nA =(0.035%+ 6 nA)
£1.0000mA 100nA +(0.05%+200nA) 100nA 10nA +(0.035%+ 60 nA)
+10.000mA  1pA +(0.05%+ 2pA) 1pA 100nA  £(0.038%+600 nA)
210000 mA  10pA #0.1 %+ 20pA) 10pA 1 HA (0.1 %+ 6uA)

! Spedifications apply for 5-digit resolution. For 4-digit resolution, all offset terms
are 200ppm of range.

? Offset specification applies for 23°C * 1°C with suppression. Temperature
coefficient S0fA/°C.

COMPLIANCE: Bipolar voltage limit set with single value.
Maximum: 41100V (except 110V on 100mA range in Model 237).
Minimum: +0.1% of selected current range.

Accuracy, Step Size: Same as voltage source.

NOISE (p-p of range): 0.1-10Hz: <3ppm (<20ppm on InA and 10nA
ranges).

OVERSHOOT: <0.01% typical (10mA step, R = 10kQ).
SETTLING TIME: <500usec. to 0.01% (10mA step, R = 10kQ).
OUTPUT R, C: >10Q paralleled by <20pF (on 1nA range).
VOLTAGE BURDEN (as an ammeter): <ImV.



IEEE-488 BUS IMPLEMENTATION

MULTILINE COMMANDS: DCL, LLO, SDC, GET, GTL, UNT,
UNL, SPE, SPD.

UNILINE COMMANDS: IFC, REN, EOI, SRQ, ATN.

INTERFACE FUNCTIONS: SH1, AH1, T6, TEO0, L4, LEO, SR1, RL1,
PPO, DC1, DT1, CO, E1.

All front panel functions and setups are available over the IEEE488
bus, in addition to Status, Service Request, Output Format, EQ],
Trigger, and Terminator.

IEEE-488 address is set from front panel menu.

EXECUTION SPEED

MINIMUM SOURCE-DELAY-MEASURE CYCLE TIME: 1msec.
RESPONSE TO IEEE-488 COMMAND (as a source): 25msec.
MEASUREMENT RATE: 1msec. per point into internal buffer.

CONTINUOUS MEASUREMENT SPEED (source DC value over
TEEE-488 bus): 110 readings per second.

TRIGGER LATENCY TIME: <2msec.

GENERAL
LOAD CAPACITANCE: Stable into 20,000pF typical.

REMOTE SENSE; Corrects for up to 2V drop in each output lead.
Maximum 1kQ per sense lead for rated accuracy. Residual output
resistance (as a voltage source) is 0.5Q.

GUARD: Output Resistance: <12kS.
Maximum Output Current: +2mA.
Offset Relative to Output HI: +2mV max.
ISOLATION (Output LO to chassis): Typically >10Q in parallel
with 500pF.
MAXIMUM COMMON MODE VOLTAGE: 200V.
CONNECTORS: Outputs: 3-lug triax.
Trigger Input/Output: BNC.
Interlock: 3-pin miniature DIN.
TEMPERATURE COEFFICIENT (0°-18°C & 28°-50°C):
+(0.1 x applicable accuracy specification)/°C.
ENVIRONMENT:

Operating: 0°~50°C, 70% relative humidity up to 35°C. Linearly
derate 3% RH/°C, 35°-50°C.

Storage: —25° to 65°C.
WARM-UP: One hour to rated accuracy.
COOLING: Internal fan forced air cooling.

POWER: 105~125 or 210-250V AC (external switch selectable), 90~
110V and 180220V version available. 100VA max.

DIMENSIONS, WEIGHT: 89mm high x 435mm wide x448mm deep
(3.5in. x 17.125 in. x 17.625 in.). Net weight 9kg (19.75 Ibs.).

ACCESSORIES SUPPLIED:
Model 7078-TRX-10: Triax to Triax Cable, 3m (10 ft.) (2 supplied)
Model 236-ILC-3: Interlock Cable
ACCESSORIES AVAILABLE:
Model 8000-10: Equipment Rack for 3 SMUs (10 in.)
Model 8000-14: Equipment Rack for 4 SMUs (14 in.)



Model 238 Source Measure Unit Specifications

SOURCE-MEASURE UNIT: Sources voltage while measuring current, or
sources current while measuring voltage.

FUNCTION: Can be used as DC source or meter, sweep source, or full
source-measure unit.

SOURCE-DELAY-MEASURE CYCLE:

Source
Value —

——=——— Source-Delay-Measure Cycle L
Default Measure ‘

1
Delay Delay Integration Time

Default Delay: Fixed delay for instrument settling.
User Delay: Additional delay for device under test or system capaci-

tance.
MEASURE:
Integration Time:
Fast 416 psec. 4-digit resolution
Medium 4  msec. 5-digit resolution
Line Cycle 16.67 msec. (60 Hz) 5-digit resolution

20.00 msec. (50 Hz)

Elapsed Time: Measures and stores time from sweep trigger to mea-
surement complete for each step of sweep.

RANGING:

Source: Auto-ranging through keypad entry; fixed range selection using
rotary dial and SELECT keys (DC function). Fully programmable in
SWEEP function.

Measure: Auto or fixed range. Fixed range selection made by choice of
COMPLIANCE value.

FILTER: Takes n measurements, calculates and outputs average (n=2, 4,
8, 16, or 32, selectable).

SUPPRESS: Subtracts displayed measurement from subsequent readings.

MENU: DC Measurement Delay, Default Delay On/Off, Local/Remote
Sense, 50/60Hz, IEEE Address, Self Tests.

DATA ENTRY: Numeric keypad or detented rotary dial.

TRIGGER:

Input and Output: Set for any phase of SOURCE-DELAY-MEASURE
sequence or trigger output at end of sweep.

Origin: Internal, External (including front panel MANUAL TRIGGER
button), IEEE-488 bus (TALK, GET, “X").

MEMORY: Stores one full sweep (up to 1000 points) of source, delay, and
measure values, elapsed times, and sweep parameters. Lithium battery
backup.

INTERLOCK: Use with test fixture or external switch. Normally closed;
open puts instrument in standby.

Specifications subject to change without notice.

VOLTAGE
SOURCE V MEASURE V
RANGE ACCURACY ACCURACY
(Max.  STEP ( Year, RESOLUTION (1 Year,
Value)  SIZE 18°-28°C) 4-Digit 5-Digit  18°-28°C)
*1.5000V 100 uV  £(0.033% +800uV 100 pV 10 uV =(0.028% + 450uV
+[1o/1,5) x 600uV): +[Io/1,]] X 600uVy:
£15.000V  1mV  #0.033%+27mV)  1mV 100 pV (0.025%+ 1.3mV)
£110.00V  10mV  £(0.033%+24mV)  10mV  1mV =(0.025%+ 10mV)

1, = Output current
rs = Full scale on selected current range
* Spedifications apply for 5-digit resolution. For 4-digit resolution add 100ppm of
range. Assumes remote sense for I > 100pA.
2 On the 1A range use [Io/ 1] X 250pV.

COMPLIANCE: Bipolar current limit set with single value.
Maximum: +1A (+100mA on the 110V range).
Minimum: +1% of selected voltage range.

Accuracy, Step Size: Same as current source.

NOISE (p-p typical):
Range 0.1-10Hz
110 Vv < 3ppm of range
15V < 3ppm of range
15V <10ppm of range

WIDEBAND NOISE: 0.1 to 20MHz, 8mV p-p typical.

OVERSHOOT: <0.01% (110V step, 10mA range).

SETTLING TIME: <500usec. to 0.01% (110V step, 10mA range).

NMRR: >60dB at 50 or 60Hz (LINE CYCLE integration time selected).
CMRR: >120dB at DC, 50 or 60Hz (LINE CYCLE integration time selected).
INPUT IMPEDANCE (as a voltmeter): >10"Q paralleled by <20pF.

CURRENT
SOURCE I MEASURE I
RANGE ACCURACY ACCURACY*?
(Max. STEP (1 Year, RESOLUTION (1 Year,

Value) SIZE 18°-28°C) 4-Digit 5-Digit 18°-28°C)
£1.0000 nA 100 fA 203 %+450 fA) 100 fA 10 fA +03 %+ 100 fAR
£10.000nA  1pA #(03 %+ 2pA) 1pA 100 fA #(03 %+ 1pA)
£100.00 nA 10 pA  #(021%+ 20pA)  10pA  1pA =(021 %+ 6pA)
£1.0000 pA 100 pA  %(0.05%+200 pA) 100pA 10 PA £(0.04 %+ 60 pA)
£10.000 4A  1nA #(0.05%+ 2nA) InA 100pA +(0.035%+700 pA)
£100.00 pA 10 nA  £(0.05%+ 20nA)  10nA  1nA +(0.035%+ 6nA)
£1.0000mA 100 nA  £(0.05%+200nA) 100nA 10nA *(0.035%+ 60 nA)
£10.000mA  1pA  #(0.05%+ 2pA) 1pA 100nA  £(0.038%+600 nA)
£100.00mA 10 pA (0.1 %+ 20uA)  10pA  1pA +(01 %+ 6pA)
£1.0000 A 100 pA  #(0.12%+ 700 pA) 100pA  10pA =(0.12 %+300 HA)

! Spedifications apply for 5-digit resolution. For 4-digit resolution, all offset terms
are 200ppm of range.

2Offset specification applies for 23°C + 1°C with suppression. Temperature
coefficient 50fA /°C.

COMPLIANCE: Bipolar voltage limit set with single value.
Maximum: +110V (£15V on the 1A range).
Minimum: +1% of selected current range.
Accuracy, Step Size: Same as voltage source.
NOISE (p-p of range): 0.1-10Hz: <3ppm (<20ppm on 1nA, 10nA and 1A
ranges).
OVERSHOOT: <0.01% typical (10mA step, R_= 10kQ).
SETTLING TIME: <500usec. to 0.01% (10mA step, R =10kQ).
OUTPUT R, C: >10Q paralleled by <20pF (on 1nA range).



IEEE-488 BUS IMPLEMENTATION

MULTILINE COMMANDS: DCL, LLO,SDC, GET,GTL, UNT, UNL, SPE,
SPD.

UNILINE COMMANDS: IFC, REN, EOI, SRQ, ATN.

INTERFACE FUNCTIONS: SH1, AH1, Té, TEO, L4, LEO, SR1, RL1, PPO,
DC1, DT1, C0, El.

All front panel functions and setups are available over the IEEE-488 bus, in
addition to Status, Service Request, Output Format, EQI, Trigger, and
Terminator.

IEEE-488 address is set from front panel menu.

EXECUTION SPEED

MINIMUM SOURCE-DELAY-MEASURE CYCLE TIME: Imsec.
RESPONSE TO IEEE-488 COMMAND (as a source): 25msec.
MEASUREMENT RATE: Imsec. per point into internal buffer.

CONTINUOUS MEASUREMENT SPEED (source DC value over IEEE-
488 bus): 110 readings per second.

TRIGGER LATENCY TIME: <2msec.

GENERAL

LOAD CAPACITANCE: Stable into 20,000pF typical.

REMOTE SENSE: Corrects for up to 2V drop in each output lead. Maxi-
mum 1kQ per sense lead for rated accuracy. Residual output resistance
(as a voltage source) is 0.5Q.

GUARD: Output Resistance: <12kQ.

Maximum Output Current: #2mA.
Open Circuit Offset Relative to Output HI: £2mV max.

ISOLATION (Output LO to chassis): Typically >10™Q in parallel with
650pF.
MAXIMUM COMMON MODE VOLTAGE: 200V peak.
CONNECTORS: Outputs: 3-lug triax.
Trigger Input/Output: BNC.
Interlock: 3-pin miniature DIN.
TEMPERATURE COEFFICIENT (0°-18°C & 28°-50°C):
(0.1 x applicable accuracy specification)/°C.
ENVIRONMENT:
Operating: 0°-50°C, 70% relative humidity up to 35°C. Linearly derate
3% RH/°C, 35°-50°C.
Storage: —25° to 65°C.
WARM-UP: One hour to rated accuracy.
COOLING: Internal fan forced air cooling.
POWER: 105-125 or 210250V AC (external switch selectable), 90— 110V
and 180~-220V version available. 120VA max.
DIMENSIONS, WEIGHT: 89mm high x435mm wide x 448mm deep (3%2
in. X 17% in. x 17% in.). Net weight 9kg (19.75 Ibs.).
ACCESSORIES SUPPLIED:
Model 7078-TRX-10: Triax to Triax Cable, 3m (10 ft.) (2 supplied)

Model 236-ILC-3:  Interlock Cable

ACCESSORIES AVAILABLE:
Model 8000-10: Equipment Rack for 3 SMUs (10 in.)
Model 8000-14: Equipment Rack for 4 SMUs (14 in.)
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ng Started

1.1  INTRODUCTION

This section contains introductory information on oper-
ating your Source Measure Unit and is intended to help
you get it up and running as quickly as possible. The in-
formation is divided (tabbed) into three parts:

Source-Measure Concepts

The information in this part will provide a basic under-
standing of the Source Measure Unit.

1.2 Operation Overview: An overview will cover basic
operation, which includes its source and measure capa-
bilities, the source-delay-measure (SDM) cycle, operat-
ing functions (dc and sweep), and expands on its sweep
capabilities. ’

1.3 Basic Circuit Configurations: Simplified circuits,
along with brief explanations, are provided to show the
Source Measure Unit configured as a voltage source and
as a current source.

14 Guard and Remote Sensing: Provides basic infor-
mation on its driven guard and remote sensing capabili-
ties.

1.5 Operating Boundaries: Covers the operating
boundaries (limits) of the Source Measure Unit and ex-
plains the effect of the load on its operating point.

Front and Rear Panel Familiarization

1.6 Front Panel Familiarization: Briefly describes the
display and each front panel control.

1.7 RearPanel Familiarization: Outlines each aspect of
the rear panel including connectors and switches.

Basic Source-Measure Techniques

1.8 Power-Up: Summarizes line voltage and frequency
settings, and power connection requirements.

1.9 Connections: Explains how to connect the Source
Measure Unit to the Model 8006 test fixture and how to
make test connections to DUT.

1.10 Source-Measure Examples: Provides test examples
to demonstrate dc operation and sweep operation. HP
BASIC 4.0 programs are also provided to demonstrate
the tests over the IEEE-488 bus.
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Source-Measure

1.2 OPERATION OVERVIEW

The fundamental models for the Source Measure Units
are shown in Figure 1-1. When programmed to source
voltage, the Imerer is connected in series with the Vsource
and output. When programmed to source current, the
Vuerer is connected across (in parallel to) the Isource and
output.

Concepts

Source Capabilities

Vsource — The Models 236 and 238 can source from
*1001V to=110V. The Model 237 has an additional source
range of £1100V. The programmable current compliance
is up to 100mA for the Model 236, 100mA for the 237 (ex-
cept 10mA on the 1100V source range), and 1A for the
Model 238 (except 100mA on the 110V source range).

V Source

A. Source V Measure |

Fundamental Models

Figure 1-1.

| Source

B. Source | Measure V




SECTION 1
Getting Started

Isource — The Models 236 and 237 can source from
+100fA to £100mA. The Model 238 has an additional
source range of £1A. The programmable voltage compli-
ance is up to 110V for the Model 236, 1100V for the 237
(except 110V on the 100mA source range), and 110V for
the Model 238 (except 15V on the 1A source range).

Compliance limits are used to protect external circuitry
or DUT (devices under test). Setting an appropriate cur-
rent compliance (I-limit) can prevent excessive power
dissipation in a device. Setting an appropriate voltage
compliance (V-limit) can protect a device susceptible to
damage by overvoltage. The Source Measure Unit will
never exceed the user programmed compliance limit.

Source Only — To use the Source Measure Unit only as a
source, simply ignore measure readback (displayed
measurements for dc operation, and measure values in
the sweep buffer for sweep operation). For IEEE-488 bus
operation, measure readback can be disabled (G com-
mand).

Measure Capabilities

Imerer — The Model 236 can measure from *+10fA to
+100mA, the Model 237 from +10fA to +100mA (except
10mA on the 1100V source range), and the Model 238
from *10fA to 1A (except 100mA on the 110V source
range).

VMmerer — The Model 236 can measure from +10pV to
+110V, theModel 237 from =10uV to £1100V (except 110V
on the 100mA source range), and the Model 238 from
+10pV to £110V (except 15V on the 1A source range).

The selected compliance range is also the maximum
measurement range. For example, if compliance is pro-
grammed to 50mA (100mA range), measurements (up to
50mA) will be made on the 100mA range. However, if
AUTORANGE is enabled, the Source Measure Unit will
always go to the lowest (most sensitive) possible range to
make the measurement.

Measure Only — The Source Measure Unit can be used
as a stand-alone voltmeter or current meter (see
Figure 1-2). To measure voltage, select Source I Measure
V and set the current source to zero on the InA range
(0-0000 nA). To measure current, select Source V Measure

1-4

I and set the voltage source to zero on the 1V range
(0.0000 V).

Source-Delay-Measure

Source Measure Unit operation (dc and sweep) consists
of a series of source-delay-measure (SDM) cycles (see
Figure 1-3). During each SDM cycle, the following oc-
curs:

Set the source output level.
Perform the delay.
Make the measurement.

EENES

The delay is used to allow the source to settle before the
measurement is made. The total time period of the delay
includes an internal (default) delay and the user pro-
grammed delay.

With the default delay enabled, a short delay is used to
allow for internal settling on the low current ranges. The
default delay is approximately equivalent to five RC time
constants of the selected current range for either Source I
or Source V.

A programmable delay (from Omsec to 65sec) is available
to compensate for longer settling caused by external cir-
cuitry. The more capacitance seen at the output, the more
settling time that is required for the source. The actual de-
lay period needed can be calculated or determined by
trial and error. For resistive loads and higher currents,
the programmable delay can be set to Omsec.

Operating Functions (DC and Sweep)

In dc operation (dc function selected), a constant dc volt-
age or current is applied to the output. This operation
consists of a continuous series of SDM cycles. During
each SDM cycle, the measured reading will be internally
updated, making them available for display. The pro-
grammed source value is displayed on the left side of the
display and the subsequent measurement is shown on
therightside. Allreadings are not displayed. The display
is slower than the internal measure update rate, however
it is possible to get all readings over the bus.

In sweep operation (sweep function selected), the Source
Measure Unit sweeps through a user-defined list of
points specifying source values and delay times for a
waveform (fixed level, staircase or pulse). An SDM cycle
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Figure 1-2.

)

I Source
(0.0000nA)

—
Output HI

DUT

Output LO
()

4

A. Measure Voltage only

Positive

Current

g W

V Source
(0.0000V)

O
U Output Hi

DUT

Output LO
O—

Measure Only

4

NOTE : Positive current flowing out of
Output HI results in positive
(+) measurements.

B. Measure Current only

Figure 1-3.

Source

l—— Next Source Value

Vaiue —™

—— —=—— Source-Delay-Measure Cycle —

Defauit
Delay

} Delay Measure

Default Delay : Fixed delay for instrument settling.

Delay : Additional delay for device under test or system capacitance.

Source-Delay-Measure (SDM) Cycle
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occurs during each programmed step or point of the
sweep. Each measurement in the sweep is stored in the
sweep buffer.

Sweep Types

There are six basic sweep waveforms to select from and
are shown in Figure 14. Source levels, delay times and
measurement points of a sweep waveform are pro-
grammed by the user. Except for the fixed level sweep,
each step (or level) of a sweep waveform consists of a sin-
gle SDM cycle. Thus, one measurement will be per-
formed at each step (level) and stored in the sweep
buffer.

Typical applications for staircase sweeps include; I-V
curves for 2- and 3-terminal semiconductor devices,
characterization of leakage vs. voltage, and semiconduc-
tor breakdown. Pulse sweeps are used in similar applica-
tions where thermal response is measured or where sus-
tained power levels can damage the external device un-
der test. The fixed level sweep allows the unit to function
as 2 data logger with a time stamp. The time stamp is

available for all sweep types allowing time-dependent ef-
fects to be measured.

In addition to the built-in sweeps, the user can append
different sweep types together (sweep append) or mod-
ify an existing sweep point-by-point (sweep modify) to
develop a custom waveform.

Sweep Buffer

After asweep is run, the data for up to 1000 measurement
points is stored in the sweep buffer. This data can be ac-
cessed from the front panel, or, over the IEEE-488 bus,
sent to a computer for evaluation (i.e. plotting).

Figure 1-5 shows an example of a sweep. The table shows
the type of data that is stored in the sweep buffer for
every measurement point. The delay column in the table
lists the delay period programmed by the user for each
step of this sweep. Notice that a different delay was pro-
grammed for the fifth step of this modified sweep.

17 o
53 11
l Delay |§ I Delay |§ ‘ Le\{i)
Level
Bias Bias Bias Bias
Fixed Level Puise
«— Stop
I <— Stop
Step { Step {
- Start
Start —» L
Bias Bias Bias Bias
Linear Stair Linear Stair Pulse
<— Sto|
P <«— Stop
Start Sti:
L, Bias —2 1| :

Bias —— Bias Bias

Logarithmic Stair Logarithmic Stair Pulse

Figure 1-4.  Sweep Waveforms
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*Source
Value [(—Delay-)[
< seLect D
|6 Delay 3 € Delay 3
Elapsed
Point | Source | Delay | Measure | Time
€ Delay 3 [ Delay = 1 100V | 1s | 2ma 1.002s
* 2 3.00V | 1s 6mA 2.003s
3 5.00V | 1s 10mA | 3.004s
Measure Measure Measure Measure Measure Rota 4 3.00V | 1s 6mA 4.005s
Point1  Point2  Point3  Point4 Point 5 Knot;y 5 | 100v | 2s | 2mA | 6.006s
-
Time Sweep Buffer
Contents
Sweep Waveform
Figure 1-5.  Example Sweep

“Elapsed time” time stamps each measurement of the
sweep. Each elapsed time is measured from the begin-
ning of the sweep to the end of the measurement for each
point. Notice that in addition to the programmed delay,
there is time contributed by other factors, such as the inte-
gration time of the measurement. The time stamps are
useful when performing V or I versus t tests.

When RECALL is enabled, the data in the sweep buffer is
displayed by the Source Measure Unit using the rotary
knob and the SELECT buttons. The display serves as a
“window” to view each data parameter. As shown in the
illustration, the rotary knob moves the display “win-
dow” vertically, while the SELECT buttons move the dis-
play “window” horizontally.

1.3 BASIC CIRCUIT CONFIGURATIONS

The simple models shown in Figure 1-1 have been ex-
panded to include the driven guard and sense circuits,
and are shown in Figure 1-6 and Figure 1-7.

Source I Measure V

To Source I Measure V (see Figure 1-6), a voltmeter
(Vmerer) is connected in parallel with the current source
(Isource). In this configuration, the Source Measure Unit
will function as a high-impedance current source with
voltage measure (and limit) capability.

Sense selection (local or remote) determines where the
voltage measurement is made. In local sense, voltage is
measured at the output of the Source Measure Unit. In re-
mote sense, voltage is measured at the DUT eliminating
any voltage drops that may be in the test leads or connec-
tions between the Source Measure Unit and the DUT.

The driven guard needed to accurately source low cur-
rentis provided by a buffer circuit. The X1 buffer ensures
that GUARD and OUTPUT HI always remain at the same
potential. Proper use of GUARD virtually eliminates
leakage paths in the cable, test fixture and connectors.

Source V Measure I

To Source V Measure I (see Figure 1-7), an ammeter
(Iveter) is connected between the voltage source (Vsource)
and OUTPUT HI. In this configuration, the Source Meas-
ure Unit will funcion asa low-impedance voltage source
with current measure (and limit) capability.

Sense circuitry is used to constantly monitor the output
voltage and make adjustments to Vsourcz as needed.
Vwmerer measures the voltage at the output (local sense) or
at the DUT (remote sense) and compares it to the pro-
grammed voltage level. If the sensed (measured) level
and the programmed value are not the same, Vsource is
adjusted accordingly. Here again, remote sense elimi-
nates the effect of voltage drops in the test leads ensuring
that the exact programmed voltage appears at the DUT.

The driven guard needed to accurately measure low cur-
rent is provided by the X1 buffer circuit. GUARD and
OUTPUT HI will always be at the same potential.

1-7
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1.4 GUARD AND REMOTE SENSING
Guard

The purpose of guarding is to eliminate the effects of
leakage current (and capacitance) that exists between
output high and output low. In the absence of a driven
guard, leakage could be enough to adversely affect the
performance of the Source Measure Unit.

Effective guarding is achieved by surrounding output
high with a driven guard. Since the voltage potentials of
output high and the driven guard are the same, virtually
no leakage current can flow from output high to output
low.

The Source Measure Unit provides a driven guard for
OUTPUT HI and SENSE HI. The driven guard is always
enabled and thus, always available at the rear panel of the
Source Measure Unit. When the Source Measure Unit is
properly connected to a test fixture (such as the 8006),
guard is extended to that test fixture. Thus, leakage in the
connecting triax cables is virtually eliminated. Inside the
test fixture, coaxial cables can be used to extend guard all
the way to the DUT.

Guard should always be used when sourcing or measur-
ing low current (<1pA) or for high speed measurements
(SDM cycle <10msec).

WARNING
GUARD is at the same potential as OUTPUT
HI. Thus if lethal voltages are present at
OUTPUT HI, they are also present at
GUARD.

Remote Sense

The Source Measure Unit has local or remote sensing ca-
pability. When using remote sensing, sense lines are ex-
tended to the DUT.

When sourcing V, remote sensing allows the voltage to
be sensed (measured) at the load for better regulation. If
the remotely sensed voltage at the DUT is lower than the
programmed voltage level (due to test lead IR drop), the
actual output voltage will be increased until the sensed
voltage equals the programmed voltage. This ensures
that the exact programmed voltage appears at the DUT.

When sourcing I, remote sensing performs the voltage
measurement right at the DUT. The measured reading is
the actual voltage across the DUT and does not include
the IR drop of the test leads.

Remote sensing should be used when sourcing or meas-
uring ImA or more.

WARNING

With remote sensing enabled, an open sense
lead will result in lethal voltages appearing
at OUTPUT HI and GUARD. This voltage
can cause injury or death, and damage exter-
nal circuitry. Always make sure that the
sense leads are properly connected before
enabling remote sense. NEVER change con-
nections with power applied. Be sure to al-
ways discharge and/or disconnect external
power sources.

1.5 OPERATING BOUNDARIES

Depending on how it is programmed and what is con-
nected to the output (passive or active load), the Source
Measure Unit can operate in any of the four quadrants.
The source-measure capabilities of the Models 236, 237,
and 238 are summarized in Figure 1-8. From these
graphs, it can be determined that if the Models 236, 237,
and 238 are sourcing 110V, they can measure (and limit)
up to 100mA. Conversely, if they are sourcing 100mA
they can measure (and limit) up to 110V.

Figure 1-8B shows the extended capabilities of the Model
237. When sourcing over 110V (up to 1100V), it can meas-
ure (and limit) 10mA. Conversely, when sourcing 10mA
or less, it can measure (and limit) 1100V. Figure 1-8C
shows the extended capabilities of the Model 238. When
sourcing over 100mA (up to 1A), it can measure (and
limit) 15V. Conversely, when sourcing 15V or less, it can
measure (and limit 1A).

When operating in the first or third quandrant, the
Source Measure Unit is operating as a source. That is, the
Source Measure Unitis delivering power to a load. When
operating in the second or fourth quadrant, the Source
Measure Unit is operating as a sink. As a sink, it is dissi-
pating power rather than sourcing it. An external source
or an energy storage device, such as a capacitor or a bat-
tery, can force operation in the sink region. For example,
if a 12V battery is connected to a Source Measure Unit
(Output HI to battery high) thatis programmed for +10V,

1-9
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sink operation will occur in the second quadrant (source
+V and measure -I).

Source I Measure V

The operating boundaries in a single quadrant for Source
I Measure V are shown in Figure 1-9. The voltage limit
load line represents the programmed compliance limit
set by the user. The current source load line represents
the source current programmed by the user. These load
lines are boundary lines that represent the operating lim-
its of the Source Measure Unit for this quadrant of opera-
tion. The operating boundaries for the other three quad-
rants are similar.

Voltage Limit
™ Load Line
g
3 Current
s ~% Source
£ Load Line
>
N
v
| source
Figure 1-9.  I-Source Operating Boundaries
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Where on the boundary the Source Measure Unit oper-
ates depends on the load (DUT) that is connected to its
output. Figure 1-10 shows operation examples for resis-
tive loads that are 5002 and 1kQ respectively. In these ex-
amples, the Source Measure Unit is programmed to
source 16mA and limit (measure) 12V.

In Figure 1-10A, the Source Measure Unit is sourcing
16mA to the 50002 load and subsequently measures 8V.
Aslongas the DUT load line intersects the current source
load line, the Source Measure Unit will be able to source
its programmed current (16mA).

Figure 1-10B shows what happens if the resistance of the
load is increased to 1kQ. The DUT load line intersects the
voltage limitload line placing the Source Measure Unit in
compliance. In compliance, the Source Measure Unit will
not be able to source its programmed current (16mA). In-
stead, it will source only 12mA.

Notice that as resistance increases, the slope of the DUT
load line increases. As resistance approaches infinity
(open output), the Source Measure Unit will source virtu-
ally 0OmA at 12V. Conversely, as resistance decreases, the
slope of the DUT load line decreases. At zero resistance
(shorted output), the Source Measure Unit will source
16mA at virtually OV.

Regardless of the load, voltage will never exceed the pro-
grammed compliance of 12V. Also, maximum power to a
DUT in this case will never exceed 192mW (12V X 16mA).



SECTION 1
Getting Started

Voltage Limit Voltage Limit :
Load Line \ Load Line \ /Oggli'?ttmg
12V Operating 12v
E point ’E‘ R
< 8V — r, - = -\«\Q’\
S..) e @ &) ‘}b\,
3 'a-d\'\(\ Current 3 0«\9 Current
© \° Source © Source
) 3¢ . ® < .
© Load Line S Load Line
g 60Q > / g o, /
| I
16mA
lsource (Is) em 12mA 16mA
Isource (lIs)
Vm=ls* R
_ Is = Vm/R
= g \?mA)(soog) 1k
- = 12mA
A. No(r)np*a:: ell-ﬁS:nurce B. I-Source in Compliance
Figure 1-10. I-Source Operation Examples
Source V Measure I
Current Limit
Load Line
The operating boundaries in a single quandrant for N *
Source V Measure I is shown in Figure 1-11. The current
limit Joad line represents the programmed compliance
limit programmed by the user. The voltage source load
line represents the source voltage programmed by the °
user. These load lines are boundary lines that represent 5 Voltage
the operating limits of the Source Measure Unit for this © = Source
quadrant of operation. The operating boundaries for the E Load Line
other three quadrants are similar.
V source 7
Where on the boundary the Source Measure Unit oper- . ) .
ates depends on the load (DUT) that is connected to its Figure 1-11. V-Source Operating Boundaries

output. Figure 1-12 shows operation examples for resis-
tive loads that are 500Q and 2002 respectively. In these
examples, the Source Measure Unit is programmed to
source 10V and limit (measure) 25mA.

InFigure1-12A, the Source Measure Unit is sourcing 10V
to the 500Q load and subsequently measuring 20mA. As
long as the DUT load line intersects the voltage source
load line, the Source Measure Unit will be able to source
its programmed voltage (10V).

Figure 1-12B shows what happens if the resistance of the
load is decreased to 200Q. The DUT load line intersects
the current limit load line placing the Source Measure
Unit in compliance. In compliance, the Source Measure
Unit will not be able to source its programmed voltage
(10V). Instead, it will source only 5V.

Notice that as resistance decreases, the slope of the DUT
load line increases. At zero resistance (shorted output),
the Source Measure Unit will source virtually OV at
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25mA. Conversely, as resistance increases, the slope of
the DUT load line decreases. At infinite resistance (open

output), the Source Measure Unit will source 10V at vir-
tually OmA.
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Regardless of the load, current will never exceed the pro-
grammed compliance of 25mA. Also, maximum power

to a DUT in this case will never exceed 250mW (10V X
25mA).
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Front and Rec
Fc

1.6 FRONT PANEL FAMILIARIZATION

The front panel of the Model 237 Source Measure Unit is
shown in Figure 1-13, along with a brief description of
each item. The display and front panel controls of the
Model 236 and 238 are not shown since they are similar to
the Model 237.

In the source-measure display state, the left side of the
display provides the programmed source value while the
right side provides the subsequent measured reading.

r Panel
niliarization

When not displaying values, the 18-character display is
used for messages associated with various aspects of op-
eration.

All front panel controls, except for the POWER switch
and the rotary knob, are momentary contact switches.
Many control buttons have a light to indicate the selected
feature. The controls are color-coded into functional
groups for ease of operation.

®

4 l KEITHLEY ' 237 MIGH VOLTAGE SOURCE MEASURE UNIT

TUK AMT LN
oo
L

5

3

SOURCE

-Oé.' ; oreRATE nouwc:é:lamu ruu::o:g mt;uncz
1av sweep [—-“;-l]
Lo }[ N
\ ER 11004 max

D O B B

Figure 1-13. Model 237 Front Panel
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@ POWER — This switch controls ac power to the
Source Measure Unit. Power is ON when the switch set is
to the “in” (1) position, and OFF when the switch is set to
the “out” (0) position.

@ LOCAL — IEEE-488 Interface Control. Pressing
this button when the unit is in remote (REMOTE on) re-
turns the unit to the local mode (REMOTE off) and re-
stores operation of other front panel controls unless LLO
(local lockout) is in effect.

SOURCE GROUP

@ OPERATE — This toggle-action button places the
instrument in the operate or standby state. In operate
(OPERATE light on), the selected source parameter (if
triggered) will be available at the output. In standby, 0V
is applied to the output and the message “STDBY” is dis-
played.

@ é WARNING — Operate indicator for Model
237. Up to 1100V may be present on output connections
when lit.

@ SOURCE MEASURE — This toggle-action button
selects the voltage source or the current source. When set
tosource V, the Source Measure Unit will measure I. Con-
versely, when set to source I, V will be measured. Note
that pressing this button will take the instrument out of
operate and place it in standby. Also, it will place the unit
In an untriggered state.

@ FUNCTION — This toggle-action button selects dc
or sweep operation.

@ COMPLIANCE — This button is used to check/
change the compliance level. With the Source Measure
Unit set to source V, the current compliance level is dis-
played, and conversely, when set to source I, the voltage
compliance level is displayed. With the compliance dis-
played, its value can be changed using either the adjust

1-14

(rotary knob) or edit (keypad) method. The instrument
returns to normal operation when a keypad value is en-
tered or the COMPLIANCE button is again pressed.

Note: Selecting a compliance range also sets the maxi-
mum Source Measure Unit measurement range.

MEASURE GROUP

J TIME — When this button is pressed, the pre-
sentintegration period is displayed. An alternate integra-
tion period (fast, medium or line cycle) can be selected by
displaying it with the SELECT buttons and then pressin
ENTER. If the period is not to be changed, again press
TIME to return to normal operation.

FAST =416usec; 4-digit resolution
MEDIUM = 4msec; 5-digit resolution
LINE CYCLE = 16.667msec or 20msec; 5-digit resolution

@ SUPPRESS — When this button is pressed, the
next conversion will be internally stored as a baseline. All
subsequent readings will be the difference between the
suppressed value and the actual signal level.

FILTER — When this button is pressed, the status
of the measurement filter is displayed. To change the
amount of filtering, display the desired filter (disable, 2,
4,8, 16 or 32 readings averaged) using the SELECT but-
tons and then press ENTER. Indicator is on when the FIL-
TER is enabled.

@ AUTORANGE — This button enables AUTO-
RANGE. With AUTORANGE enabled, the Source Meas-
ure Unit will go to the lowest (most sensitive) possible
range to make the measurement.

SWEEP GROUP

@ CREATE — Sweep CREATE selects a sweep and
defines its parameters. In general, when this button is
pressed, one of the available sweeps will be displayed. If
an alternate sweep is desired, use the SELECT buttons to
display it and then press ENTER. The rotary knob is then
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used to display the parameters while the keypad is used
to change them.

@ MODIFY — Sweep MODIFY makes modifications
to a sweep that already exists. With sweep modify, the
source value and/or delay time can be modified at any
individual data point of the sweep.

When MODIFY is pressed the source (SRC) value at the
first data point is displayed. The source value at this
point can be modified by keying in a value and pressing
ENTER. The source range will then be displayed and can
be changed using the SELECT buttons and pressing EN-
TER. Pressing the SELECT P button will display the de-
lay (DLY) time. This delay can also be modified. The ro-
tary knob scrolls the display to other data points for simi-
lar modifications. Exit modify by again pressing MOD-
IFY.

APPEND — Sweep APPEND adds a sweep to a
sweep that already exists. Pressing APPEND will display
the sweep in memory. The rotary knob will display the
existing parameters of the sweep. Entering the parame-
ters as they are will add an identical sweep to the one in
memory. However, the parameters can be changed (via
keypad) to add a sweep that s different from the original.

A different sweep type can be appended to the one in
memory. With the current sweep type displayed, a differ-
ent sweep type can be selected with the SELECT buttons.
However, non-pulse sweeps cannot be appended to
pulse sweeps, and vice versa. The parameters for this ad-
ditional sweep are then defined using the rotary knob
and keypad.

@ RECALL — After a sweep is run, pressing RE-
CALL will display the first entry of the last data point of
the sweep. The stored data are organized in a matrix ar-
ray. In general, the display “window” is moved across
the matrix using the SELECT buttons, and up and down
the matrix using the rotary knob. Pressing RECALL a sec-

ond time returns the Source Measure Unit to normal op-
eration.

Before a sweep is run, RECALL can be used to view
source values created for the sweep.

TRIGGER GROUP

SETUP — After pressing SETUP, the current status
of the triggers can be displayed with the rotary knob.
With a trigger displayed, its parameters can be changed
with SELECT and ENTER. Press SETUP and then ENTER
to enter new trigger parameters.

@ MANUAL — When the MANUAL trigger light is
blinking, a trigger stimulus is required. This trigger
stimulus can be provided by pressing the MANUAL trig-
ger button, sending an appropriate trigger command
over the IEEE bus, or by receiving an external input trig-
ger.

DATA ENTRY GROUP

Rotary Knob — Controls the display of various op-
erating parameters, adjusts source and compliance val-
ues, and when in RECALL, controls the display of sweep
data.

SELECT — These buttons select alternate operat-
ing parameters and, when in RECALL, controls the dis-
play of sweep data.

Keypad — All keypad buttons, except MENU, en-
ter (or cancel) numeric data.

@ MENU — Used to check/change parameters of the
following operating conditions: dc delay (0 to 65sec), de-
fault delay (on/off), sense (local/remote), line frequency
setting (50Hz/60Hz) and IEEE address (0 to 30). Also
used to run self-tests.

1-15
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Figure 1-14. Model 236 Rear Panel
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1.7 REAR PANEL FAMILIARIZATION

The rear panel of the Model 236 Source Measure Unit is
shown in Figure 1-14.

@ OUTPUT HI (GUARD) — OUTPUT HI (GUARD)
is a three-lug triax connector. OUTPUT HI is located on

the center conductor and GUARD is located on the inner
shell.

@ SENSE HI (GUARD) — SENSE HI (GUARD) is a
three-lug triax connector. SENSE HI is located on the cen-
ter conductor and GUARD is located on the inner shell.

@ SENSE LO (OUTPUT LO) — SENSE LO (OUT-
PUT LO) is a three-lug triax connector. SENSE LO is lo-
cated on the center conductor and OUTPUT LOis located
on the inner shell.

@ OUTPUT LO — Five-way binding post for OUT-
PUT LO.

@ CHASSIS GROUND — This binding post is con-
nected to chassis ground. For optimum shielding OUT-
PUT LO must be connected to this connector (ground
link installed). Only remove the ground link for floating
operation.

1-16

WARNING
Neveruse the chassis ground binding post as
a safety earth ground This is strictly a
“source-measure” terminal and not a safety
terminal.

@ TRIGGER OUT — TRIGGER OUT is a BNC con-

nector. Provides negative edge TTL pulses. Referenced to
IEEE (chassis) common. Can be used to trigger other
Source Measure Unit operations.

@ TRIGGER IN — TRIGGER IN is a BNC connector.
Receives negative edge TTL level triggers. Referenced to
chassis common.

LINE VOLTAGE — Two-position slide switch. Set
to available line power (115V or 230V).

@ INTERLOCK — Two 3-pin male connectors. One
connects to the test fixture and the other can be connected
to a second Source Measure Unit. Cable connection to the
Source Measure Unit enables the interlock feature. Used
to place Source Measure Unit(s) in standby when lid of
test fixture is opened.

WARNING
When using the INTERLOCK feature in a
multiple unit test system, make sure all the
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Model 236/237/238s remain powered up.
Turning off one or more Model 236/237/238s
in the test system may result in erratic IN-
TERLOCK operation. That is, an operational
Model 236/237/238 may not go into standby
when the lid of the system test fixture is
opened. This condition exposes the operator
to potentially lethal voltages that could re-
sult in injury or death.

As a general rule of safety for multiple unit
interlocked test systems, either keep all
Model 236/237/238s powered on, or turn
them all off.

LINE FUSE — Provides protection on the ac power
line input.

@ CAL LOCK — Source Measure Unit calibration
cannot be saved with this pushbutton switch in the OUT
position.

@ IEEE-488 — Connects the instrument to the
IEEE-488 bus.

1-17
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Basic Source-Measure

1.8 POWER UP

The following abbreviated information should be
enough to properly and safely power up the unit. How-
ever, if there are any uncertainties, refer to paragraph2.2
for the complete power up procedure.

Line Voltage

The Source Measure Unit is designed to operate from
105-125V or 210-235V line power ranges. The operating
voltage that the instrument is configured to operate at is
indicated on the line voltage slide switch located on the
rear panel (see Figure 1-15). If the alternate line voltage
setting is required, a fuse change will be required. The
procedure to configure the instrument to operate at the
alternate line voltage is located in paragraph 2.2.1.

LINE VOLTAGE
SELECTED

[

Figure 1-15. Line Voltage Selected

115V

Techniques

Power Cord

Connect the female end of the power cord to the ac recep-
tacle on the rear panel of the instrument. Connect the
male end of the cord to a grounded ac outlet.

WARNING

The Source Measure Unit is equipped with a
3-wire power cord that contains a separate
ground wire and is designed to be used with
grounded outlets. When proper connections
are made, instrument chassis is connected to
powerline ground. Failure to use a grounded
outlet may result in injury or death due to
electric shock.

CAUTION

Be sure that the power line voltage agrees
with the indicated range on rear panel line
voltage switch. Failure to observe this pre-
caution may resultin instrument damage not
covered by the warranty. The procedure to
configure the instrument for the alternate
line voltage is found in paragraph 2.2.

Power Up Cycle

To turn on the instrument, press the POWER button. The
Source Measure Unit will briefly display the installed
software revision and the IEEE-488 bus address setting.
Complete details on the power up cycle, which includes
self tests, are contained in paragraph 2.2.4.

1-19
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Line Frequency

The instrument will operate at a line frequency of 50 or
60Hz. If the line frequency setting of unit is in question,
proceed to paragraph 2.2.6 to check and, if necessary,
change it.

1.9 CONNECTIONS

The Source Measure Unit is intended to be used with a
test fixture for DUT in order to maintain safety and opti-
mize performance. The operating examples in this sec-
tion use the Keithley Model 8006 test fixture which is de-
signed to be used with the Source Measure Unit. How-
ever, an alternate test fixture can be used as long as the
following safety criteria are followed:

* The test fixture must be completely enclosed to pre-
vent human access to live circuitry.

» The test fixture must use a safety interlock such that all
power connected to it will be interrupted when it is
opened.

e The chassis of the test fixture must be connected to a
safety earth ground to prevent shock hazards.

Source Measure Unit Connections
to Test Fixture

1.9.1

Source Measure Unit connections to the Model 8006 test
fixture are shown in Figure 1-16. Notice that all three
triax connectors of the Source Measure Unit are con-
nected to the test fixture. These connections extend guard
and remote sense to the test fixture. The cables used for
these connections are 3-slot triax cables.

The interlock feature of the Source Measure Unit is en-
abled when the interlock cable is connected to it. With
this feature, the Source Measure Unit will gointo standby
whenever the lid of the test fixture is open or ajar.

Model 236/237/238

7078-TRX
Cables

236-ILC-3
Interlock
Cable

I
—
©
Ny
«

.

[@@ =

TRIAX
=~
©
®
s

E auvmma ove

i

Figure 1-16. SMU Connections to Test Fixture

Model 8006 Rear Panel

é WARNING : Test fixture chassis must be
connnected to a safety earth ground.
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1.9.2 Test Connections

All test connections are made at the connection panels of
the Model 8006. It is at these panels where guard and re-
mote sense are extended to the DUT, if needed.

Since the two test examples in this section have different
requirements, two test connection configurations are
shown. Figure 1-17 shows the configuration required to
test the resistor (dc example), and Figure 1-18 shows the
configuration required to test the zener diode (sweep ex-
ample).

For the zener diode test, remote sensing is used. Jumpers
(supplied with the Model 8006) are used to make connec-
tions to the zener diode. Note that jumpers are also used
to connect the panel shield and module shield of the test
fixture to OUTPUT LO. This provides additional shield-
ing for the DUT.

For the resistor test, remote sensing and guard is not
used. Again, the panel shield and module shield of the
test fixture are connected to OUTPUT LO.

( 8006 COMPONENT TEST FIXTURE
BINDING POST
00O ® G Output HI
O PANEL R
SHIELD E
S
T whiLt |
N S
Jumper \‘ g
(1 of 4) R
ounes AXIAL KELVINCLIPS _ \_sowmes #
° [ of[Resistor % o oous Output LO I
O - m!?M]S’ACV’C_' ol

Figure 1-17. Connections for Resistor Test (Remote Sensing)
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1.10 SOURCE-MEASURE EXAMPLES

To teach the basics of front panel operation, two simple
operating examples are presented here. For dc operation,
the Source Measure Unit is used to source I and measure
V to test the accuracy of a resistor (100k<). For sweep op-
eration, a linear staircase voltage sweep is used to exam-
ine the breakdown region of a zener diode.

For those familiar with the IEEE-488 bus, an HP BASIC
4.0 program is provided to repeat each test over the bus.
At the factory, the IEEE address of the Models 236, 237,
and 238 are set to 16. The IEEE address is briefly dis-
played on power up.

NOTE
The Source Measure Unit can be used imme-
diately after it is turned on. However, to
achieve rated accuracy, the Source Measure
Unit must be warmed up for one hour.

1.10.1 Dc Operation Example — Resistor

Test

In this test, the Source Measure Unit will be used to
source 100uA through a 100k<2 resistor. The subsequent
voltage drop (=10V) across the resistor will be measured
and displayed by the Source Measure Unit.

Connect the Source Measure Unit to the Model 8006 test
fixture as shown in Figure 1-16, and connect the resistor
as shown in Figure 1-17.

Front Panel Operation

Step 1 — Select Current Source

Press the SOURCE MEAS-

URE button to select Source I

Measure V

SOURCE MEASURE

vd
I8V

This button toggles between
the voltage source and the
current source

Indicator denotes the selected
source.

Step 2 — Select dc Function

Press FUNCTION to select
the dc function.

FUNCTION

DC H
SWEEP []

This button toggles between
dc operation and sweep opera-
tion.

Indicator denotes the selected
function.

Step 3 — Enter Source Value

A. Use the Data Entry key-
pad to key in +100uA.

+100E - 6 AMPS

B. Press ENTER

C. Press MANUAL TRIG-
GER if its indicator is blink-
ing.

+100.00uA ST.BY V

To key in “E”, press EXP
button.

MANUAL TRIGGER light
stops blinking and 100LA
source value displayed.
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Step 4 — Enter Compliance Value

A. Press COMPLIANCE. The present compliance value

is displayed.
B. Use keypad to key in 11V.

+11 VOLTS

C. Press ENTER.

Display for an exact 100K

+100.00uA +10.000V load; 100U A sourced and

10V measured.

Step 5 — Enter Filter

A. Press FILTER. Present filter status is dis-
played and indicator is

" turned on.

FILTER

B. Use SELECT buttons to
select 8 reading filter.

Average and display 8 meas-
urements. Resuit is a quieter
display reading.

8 RDG FILTER

C. Press ENTER. FILTER indicator remains on
to denote that a filter is se-

lected (not disabled).

Step 8 — Adjust I Source Value
ADJUST METHOD

A. Use SELECT buttons to
enable cursor and place it on
digit to adjust,

Flashing digit indicates posi-
tion of cursor.

SELECT buttons can also be
used to change source range.

B. Use rotary knob to adjust
displayed source value.

Output will update as soon
as the displayed source value
is changed.

EDIT METHOD

A. Use keypad to key in new
source value.

B. Press ENTER. Output will not updatz until
ENTER is pressed.

NOTE: Increasing I to >110 VA will place unit in compliance
(COMPLIANCE indicator blinks).

Step 6 — Select Local Sense

A. Press MENU and use ro-
tary knob to display present
sense selection.

B. If in remote sense, press SELECT buttons toggle be-

SELECT to display local tween local and remote sense.
sense.
LOCAL SENSE

C. Press ENTER and then
MENU.

Step 9 — Standby

Press OPERATE to place unit in
standby.

Step 7 — Source Current and Measure Voltage

Press OPERATE

Indicator denotes that OPER-

ATE is enabled.
OPERATE

IEEE-488 Bus Operation

The following HP BASIC 4.0 program will perform the resistor
test from over the IEEE-488 bus. This program is written for a
Source Measure Unit that is set to an IEEE address of 16.

10 REMOTE 716

20 DIM A$[100]

30 CLEARY716

40 QUTPUT 716; “F1,0X” Source I Measure V (dc)

50 OUTPUT 716; Source; 1001 A, auto-
“BI00E-6,0,X" range.

60 OUTPUT 716;“L11,0X” Compliance; 11V, auto-

range
70 OUTPUT 716; “P3X” Filter 8
80 OUTPUT 716; “O0X” Local sensing
90 OUTPUT 716; “N1X” Operate

100 OUTPUT 716; “"HOX” Trigger measurement

110 OUTPUT 716; “G15,0,0X” Output data and talk
120 ENTER716; AS Talk

130 PRINT A$ Display one line of data
140 END

After this program is run, the Source Measure Unit will source 1000 A
to the 100k Qresistor and measure approximately 10V. Also, the output
data string will be output to the computer and displayed on the CRT.
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1.10.2 Sweep Operation Example J— to collect current measurements in the breakdown region
Zener Diode Test of a 6.3V, 400mW zener diode.

In this test, the Source Measure Unit will be used to Connect the Source Measure Unit to the test fixture as

source V and measure I. A linear staircase sweep from shown in Figure 1-16, and connect the zener diode as

-6V to =7V in 100mV steps (see Figure 1-19) will be used shown in Figure 1-18.

( KEITHLEY] 8006 COMPONENT TEST FIXTURE
BINDING POST
@200+« 0@ O Output HI
@) 400 166 o e Sense HI |
1 1 2 3 1 4 5 13 o_-'__-—<
: ;Q!’@m@ SHIELD

K Aw, G : QBER SUPPLIED LETHAL VOLTAGES MAY BE PRESEfT WHIL! d
Jumper N~ D
(1of6) - \ﬁ% \‘

(owmce AXIAL KELVIN CLIPS o A Sense LO !
: °'l§H: 20 e z MOgJLE Output LO
o) —7 Wl SHIELD o—

Figure 1-18. Connections for Zener Diode Test (Remote Sensing)

Bias 3.0 e
- -~
= 3 r
-6.0

Start =- 6.0V _
Stop =- 7.0V o
Step = 0.1V -~ -
Delay = 0.5 seconds >°
Bias = OV -6.54

A\ 4

S A O
12 3 4 5 6 7 8 9

10 11

Measure Points

Figure1-19. Linear Staircase Sweep for Zener Diode Test
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Front Panel Operation

Step 1 — Select Voltage Source

Press the SOURCE MEAS-
URE button to select Source

This button toggles between
the voltage source and the

V Measure [ current source
Indicator denotes the selected
SOURCE MEASURE source.
VE

1gv

Step 4 — Enter Sweep Parameter Values

A. Use the Data Entry key-
pad to key in each parameter
value (except for range; use
SELECT buttons).

B. Press ENTER to enter
each value.

Whenever a value is entered
(ENTER pressed), the next

parameter will be displayed.
Sweep parameter values for

Step 2— Select Sweep Function

Press the FUNCTION but-
ton to select the sweep func-

This button toggles between
dc operation and sweep op-

tion. eration.
Indicator denotes the selected
FUNCTION function.
DC O
SWEEP H

Step 3 — Select Sweep Type

A. Press Sweep CREATE. The currently defined sweep

will be displayed.

Indicator denotes that CRE-

ATE 1s enabled.
CREATE

B. Use SELECT to display
the linear staircase sweep.

LINEAR STAIR

C. Press ENTER.

this test:

While in create, the rotary

-06.000 v START knob can be used to display
parameters.

-07.000 Vv STOP

+0.1000 V STEP STEP interpreted as an abso-
lute value. Direction is deter-
mined by START and STOP
values.

Delay allows source to settle

00.500 SEC DELAY when its level changes.

+0.0000 V BIAS

BEST FIXED RANGE

C. After the range is entered
(ENTER pressed), the follow-
ing message is displayed:

Pressing CANCEL will can-
cel parameter values just en-
tered. The sweep will default
to the previously established
values.

SAVE? ENTER/CANCEL

D. Press ENTER to establish
the above parameter values
for this sweep.
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Step 5: — Enter Compliance Value

A. Press Source COMPLI-
ANCE.

COMPLIANCE

B. Using the keypad, key in
55mA.

+55E-3 AMPS

C. Press ENTER.

Indicator denotes that COM-
PLIANCE is enabled (com-
pliance limit is displayed).

A compliance limit of 55mA
will protect the 400mW de-
vice from damage

(7V x 55mA = 385mW).

Exponent form shown. The
value can instead be keyed in
as +0.055 amps.

Pressing CANCEL will re-
turn display to the previously
established compliance limit.

Step 7 — Select Autorange

Press AUTORANGE

AUTORANGE
a

This button toggles between
autorange and manual range.

Indicator denotes that
AUTORANGE is enabled.

With AUTORANGE en-
abled, the lowest possible
measurement range will be
used at each step of the sweep.
Otherwise, all measurements
would be made on the 100mA
range (as set by the compli-
ance value).

Step 6 —Select Remote Sense

WARNING

With remote sensing enabled, an open sense lead will result
in lethal voltages appearing at OUTPUT HI and GUARD.
This voltage can cause injury or death, and damage external
circuitry. Always make sure that the sense leads are properly
connected before enabling remote sense. Never change con-
nections with power applied. Be sure to always discharge
and/or disconnect external power sources.

A. Press MENU and use ro-
tary knob to display present
sense selection.

B. If in local sense, press SE-
LECT  todisplay remote
sense.

REMOTE SENSE

C. Press ENTER and then
MENU.

1-26

SELECT buttons toggle be-
tween local and remote sense.

Step 8 — Perform Sweep

A. Press OPERATE

OPERATE

B. Press MANUAL Trigger
to start the sweep.

MANUAL

Indicator denotes that OPER-
ATE is enabled.

The output is at the bias level
(0V), but the sweep has not
yet started (MANUAL Trig-
ger indicator blinking).

While the sweep is in pro-
gress, the MANUAL Trigger
indicator stops blinking, and
the voltage source steps can
be observed on the display.

Step 9 — Standby

Press OPERATE to place
unit in standby after sweep is
completed.
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Step 10 — Recall Sweep Data

A. Press Sweep RECALL

RECALL
B

B. Use the Rotary Knob and
the SELECT buttons to dis-
play data.

Data for the last data point of
the sweep is displayed first.

Indicator denotes that sweep
recall is enabled.

Stored data is arranged in a
matrix array. In general, the
knob moves the display “win-
dow” vertically in the matrix,
while the buttons move the
“window” horizontally.

Figure 1-20 shows a graph of
typical data for this test.

IEEE-488 Bus Operation

The following HP BASIC 4.0 program will perform the zener
diode test from over the IEEE-488 bus. This program is written
for a Source Measure Unit that is set to an IEEE address of 16.

10 REMOTE716
20 CLEAR716
30 DIM AS$ [800]

40 OUTPUT 716; “F0,1X" Source V Measure [

(sweep)
50 OQUTPUT716;“Q1,-6,-7, Lin staircase sweep
.1,2,500X” parameters
60 OUTPUT 716; “L.055,0X”  Compliance; 55mA, auto-
range
70 OUTPUT 716; "O1X” Remote sense

80 OUTPUT 716; “N1X” Operate
90 OUTPUT 716; “HOX” Trigger start of sweep
100 OUTPUT 716; “G15,02X”  Output all data on talk

110 ENTER7I16; AS Talk
120 PRINT AS Display all sweep data
130 END

NOTE: Place unit in standby when sweep is completed (MAN-
UAL trigger light blinking).

When the program is run, the Source Measure Unit will sweep
from =6V to--7V in =100mV steps. After the sweep is completed,
all the sweep data will be displayed on the computer CRT.

Figure 1-20. Zener Diode Breakdown

mA
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—

2.1 INTRODUCTION

This section contains the detailed information to operate
the Source Measure Unit. Generally, the information is
presented in a sequence that the unit would most likely
be used. Along with front panel operation, abbreviated
information for using it over the [EEE-488 bus is also pro-
vided. Detailed IEEE-488 bus operation is covered in Sec-
tion 3 of this manual.

The information in this section is divided into four parts:
connections, operating fundamentals, sweep operation,
and source-measure considerations.

2.2 Power Up: Provides detailed information for con-
figuring and connecting the unit to the available line volt-
age.

Connections

2.3 Basic Test Connections: Covers the basic informa-
tion for connecting a Source Measure Unit to a device un-
der test (DUT) that is installed in a test fixture.

24 Multi Unit Connections: Connection requirements
when using two or more units in a test system.

2.5 IEEE-488 Bus Connections: Provides the informa-
tion needed for connections to the IEEE-488 bus.

2.6 Typical Switching Configurations: Recommends
some typical switching configurations using various
switching cards.

2.7 High Voltage Switching Configurations: Recom-
mends high voltage switching cards for the Model 237.

Operating Fundamentals (DC Operation)

2.8 Display Messages: Provides atable that lists and ex-
plains display messages.

2.9 Data Entry: Explains how to enter data into the
Source Measure Unit.

2.10 Menu: Contains the detailed information for using
the MENU selections. These include; dc delay, default
delay, sensing, ac line frequency, IEEE address, factory
Initialization, and self tests.

2.11 Select Source and Function: Provides the detailed
information associated with source selection and func-
tion selection (dc or sweep).

2.12 Set Compliance and Measurement Range: Ex-
plains compliance and provides the detailed procedure

to set compliance and measurement range.

2.13 Autorange: Explains the autorange (measurement)
feature and how to use it.

2.14 Operate: Explains the operate and standby states.

2-1
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2.15 | Time: Explains integration time and how to select
it.

2.16 Filter: Covers the averaging filter and how to use it.

2.17 Suppress: Covers the suppress feature in detail and
explains how to use it.

Sweep Operation

2.18 Basic Sweep Waveforms: Describes the six avail-
able sweep waveforms.

2.19 Create Sweep List: Explains how to define sweep
parameters for a selected sweep waveform.

2.20 Append Sweep: Explains how to append one or
more waveforms to an existing sweep waveform.

2.21 Modify Sweep: Explains how to modify source and
delay points of an existing sweep waveform. Allows cus-
tom shaped waveforms to be fabricated.

2.22 Configure Triggers: Explains how to configure the
triggers that are used to start and control sweeps.

2.23 Performing a Sweep: Summarizes the fundamen-
tals of performing a sweep.

2.24 Recalling Sweep Data: Explains how to recall test
data from the sweep buffer.

2.25 Multi Unit Operation: Provides basic information

required for synchronized operation of two or more
Source Measure Units.

2-2

Source-Measure Considerations

2.26 Current Clamp: Explains the internal current clamp
circuit which is used to protect the Source Measure Unit
from external power sources.

2.27 Sink Operation: Explains operation when the
Source Measure Unit is dissipating power rather than
sourcing it.

2.28 Making Stable Measurements: Provides consid-
erations and techniques for making stable measurements
with single and multiple Source Measure Unit test sys-
tems. Includes effects of reactive loads on performance.

2.29 Measure Only: Covers the basics for using the
Source Measure Unit as a stand alone electrometer.

2.30 Guarding: Provides basic theory on guarding.

2.31 Electrostatic Interference: Provides techniques to
minimize electrostatic interference.

2.32 Thermal EMFs: Provides techniques for minimiz-
ing thermal EMFs that can adversely affect low current
measurements.

2.33 Radio Frequency Interference: Explains radio fre-
quency interference (RFI) and how to minimize its ef-
fects.

2.34 Ground Loops: Explains the adverse effects of
ground loops and how to avoid them.
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2.2 POWER UP PROCEDURE

2.2.1 Line Voltage Setting

The Source Measure Unit is designed to operate from
105-125V or 210-250V line power ranges. A<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>