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GENERAL SAFETY INFORMATION

READ SAFETY INSTRUCTIONS

The following safety precautions must be observed during all phases of operation,
service and repair of this equipment. Failure to comply with the safety precautions
or warnings presented in this document violates safety standards of design,
manufacture and intended use of this equipment and may impair the built-in
protections within. TDK-Lambda shall not be liable for user’s failure to comply with
these requirements.

SERVICING

These products are not customer serviceable. Parts substitutions and modifications
are by authorized TDK-Lambda service personnel only. For repairs or modifications,
the product must be returned to TDK- Lambda service facility.

CRITICAL COMPONENTS

These products are not authorized for use as critical components in nuclear control
systems, life support systems or equipment for use in hazardous environments
without the express written approval of the Managing Director of TDK-Lambda Ltd.

PRODUCT USAGE

These products are designed for use as standalone equipment within a limits
described in product Manual. They are not designed for general home or consumer
use, and are designed for indoor use.

ENVIRONMENTAL

These products are IP20, and therefore chemicals/solvents, cleaning agents and
other liquids must not be used.

ENVIRONMENT

These products are designed for use within a Pollution Degree 2, Overvoltage
Category Il environment, and must be operated within the environmental conditions
(temperature, altitude, etc.) specified in the user manual.

OUTPUT LOADING

The output power taken from the product must not exceed the rating stated on the
product label, except as stated in the product Manual. The insulation of the wire
connected to the DC output should be in accordance with the output load current
and voltage.
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INPUT PARAMETERS

These products must be operated within the input parameters stated in the product user
Manual. The means of connecting this equipment to the supply must only be according
to theinstructions specified in the user manual to reduce risk of hazard. Connection to

AC MAINS must be done by an electrical or other qualified personnel
END OF LIFE DISPOSAL

The product contains components that require special disposal. Make sure that the
unit is properly disposed of at the end of its service life and in accordance with local
regulations.

EQUIPMENT OPERATION AND OPERATING CONTROLS

Identification and description of operating controls and their use in all operating modes
are stated in the user manual. Operating of the equipment is explained in detail in the
user manual.

VENTILATION

The ventilation openings on these products must not be covered. Ensure that there is
at least 10cm spacing between any obstruction and the ventilation openings.

INPUT AND OUTPUT CABLES

Must use cables with the appropriate voltage and temperature ratings to ensure safe,
reliable operation.

ACCESSORIES

Only accessories which meet the manufacturer's specifications shall be used. For
identification and instructions for connection of accessories, refer to the user manual.

HANDLING, LIFTING AND CARRYING

Handling, lifting and carrying of the equipment shall be made only according to the
instructions specified in the user manual to avoid potential personal injury.

DISCONNECT DEVICE

The appliance coupler is the main disconnect device of the equipment which reliably
shuts off the supply from the equipment. The positioning of the equipment must not
make it difficult to operate the disconnect device. NOTE: The switch incorporated in the
equipment does NOT act as a main disconnect device and does not cut the supply or
power from the equipment. It is added as a means to shut down certain circuits inside
the power supply such as the display and the output circuit.

INSTALLATION

Installation of the equipment or the system incorporating the equipment must be in
accordance with the installation instructions provided by the manufacturer. The safety
of any system incorporating the equipment is the responsibility of the assembler.



IMPROPER USAGE OF THE EQUIPMENT

If the equipment is used in a manner not specified by the manufacturer, the protection
provided by the equipment may be impaired.

RACK MOUNTING SAFETY INSTRUCTIONS

A)

Elevated Operating Ambient - If installed in a closed or multi-unit rack assembly, the
operating ambient temperature of the rack environment may be greater than room
ambient. Therefore, consideration should be given to installing the equipment in an
environment compatible with the maximum ambient temperature (Tma)specified by the
manufacturer.

Reduced Air Flow - Installation of the equipment in a rack should be such that the amount
of air flow required for safe operation of the equipment is not compromised.

Mechanical Loading - Mounting of the equipment in the rack should be such that a
hazardous condition is not achieved due to uneven mechanical loading.

Circuit Overloading - Consideration should be given to the connection of the equipment
to the supply circuit and the effect that overloading of the circuits might have on
overcurrent protection and supply wiring. Appropriate consideration of equipment
nameplate ratings should be used when addressing this concern.

Reliable Earthing - Reliable earthing of rack-mounted equipment should be maintained.
Particular attention should be given to supply connections other than direct connections
to the branch circuit (e.g. use of power strips).

USERS

This equipment must be operated only by qualified personnel who understand the
instructions and safety manuals provided with the equipment. If the equipment must
be operated by an unqualified personnel, then he/she must be supervised by a qualified
personnel.



VA

RISK OF ELECTRIC SHOCK

High Voltage Warning

Dangerous voltages are present within the power supply. To avoid injuries, always
disconnect power, discharge circuits and remove external voltage sources before
touching components.

Class | Warning

The unitis Class | product. To minimize electrical shock hazard, the unit must be reliably
earthed and professionally installed. Any interruption of the protective ground conductor
or disconnection of the protective earth terminal will cause a potential shock hazard
that might cause personal injury. Energy Hazards Warning: The main output of the unit
is hazardous energy (240VA) and must not be user accessible in the end application.

Hazardous output Warning

There is a potential shock hazard when using a power supply with an output voltage
greater than 60VDC. Do not turn ON power supply when output voltage is above 60VDC
without output bus-bars/or output connectors protection assembled. Turn OFF power
supply or disconnect power supply from AC mains before making or changing any rear
panel connection.

Internal fuse Caution

Internal fuse protects the unit and must not be replaced by the user. In case of internal
defect, the unit must be returned to TDK-Lambda Ltd. or one of their authorized agents.



INFORMAZIONI GENERALI DI SICUREZZA

LEGGERE LE ISTRUZIONI DI SICUREZZA

Le seguenti precauzioni di sicurezza devono essere osservate durante tutte le fasi del
funzionamento, della manutenzione e della riparazione di questa apparecchiatura. Una
mancanza a rispettare gli avvertimenti o le precauzioni di sicurezza presentati in questo
documento viola gli standard di sicurezza della progettazione, della fabbricazione e
della destinazione d'uso di questa apparecchiatura e pud danneggiare le protezioni
integrate al suo interno. TDK-Lambda non sara responsabile per un mancato rispetto
di questi requisiti da parte dell’'utente.

MANUTENZIONE

La manutenzione di questi prodotti non puo essere eseguita dal cliente. Le sostituzioni e
le modifiche delle parti possono essere eseguite solo da personale di servizio autorizzato
diTDK-Lambda. Per riparazioni e modifiche, il prodotto deve essere restituito alla struttura
di manutenzione di TDK- Lambda.

COMPONENTI CRITICI

Non € autorizzato I'uso di questi prodotti come componenti critici in sistemi di controllo
nucleari, sistemi di supporto vitale o apparecchiatura da usare in ambienti pericolosi
senza l'approvazione scritta esplicita dell'amministratore delegato di TDK-Lambda Ltd.

USO DEL PRODOTTO

Questi prodotti sono progettati per essere usati come apparecchiatura autonoma nel
limite descritto nel manuale dell’'utente. Non sono progettati per uso del consumatore
o domestico generale, e sono progettati per uso in ambienti interni.

AMBIENTALE

Questi prodotti sono IP20, e di conseguenza non devono essere usati prodotti chimici/
solventi, detergenti e altri liquidi.

AMBIENTE

Questi prodotti sono progettati per uso in un ambiente con livello di inquinamento
2, categoria di sovratensione Il, e devono essere azionati nelle condizioni ambientali
(temperatura, altitudine, etc.) specificate nel manuale dell’'utente.

CARICO DI USCITA

La potenza di uscita dal prodotto non deve superare la potenza nominale indicata
sulla targhetta del prodotto, fatto salvo come specificato nel manuale del prodotto.
Lisolamento del cavo collegato all’'uscita CC deve essere conforme alla corrente e alla
tensione del carico di uscita.



PARAMETRI DI ALIMENTAZIONE

Questi prodotti devono essere azionati nei limiti dei parametri di alimentazione indicati
nel manuale dell’'utente del prodotto. | mezzi per collegare questa apparecchiatura
all'alimentazione devono essere solo in conformita con le istruzioni specificate nel
manuale dell’'utente per ridurre il rischio di pericolo. Il collegamento all’alimentazione

CA deve essere eseguito da un elettricista o da altro personale qualificato.
SMALTIMENTO A FINE VITA

Il prodotto contiene componenti che richiedono uno smaltimento speciale. Accertarsi
che l'unita sia smaltita adeguatamente alla fine della sua vita utile e in conformita con
le normative locali.

AZIONAMENTO DELLAPPARECCHIATURA E COMANDI

Lidentificazione e la descrizione dei comandi e il loro uso in tutte le modalita operative
sono specificate nel manuale dell’'utente. L'azionamento dell'apparecchiatura e spiegato
nei dettagli nel manuale dell’'utente.

VENTILAZIONE

Le aperture di ventilazione su questi prodotti non devono essere coperte. Assicurarsi
che ci siano almeno 10 cm di spazio fra un‘ostruzione e le aperture di ventilazione.

CAVI DI ALIMENTAZIONE E DI USCITA

E necessario utilizzare cavi con la tensione e la temperatura nominale appropriati per
assicurare un funzionamento sicuro e fidato.

ACCESSORI

Devono essere usati solo accessori che sono conformi alle specifiche del produttore. Per
identificazione e istruzioni per il collegamento di accessori, vedere il manuale dell’'utente.

MOVIMENTAZIONE, SOLLEVAMENTO E TRASPORTO

La movimentazione, il sollevamento e il trasporto dell’apparecchiatura devono essere
eseguiti solo in conformita con le istruzioni specificate nel manuale dell’'utente per
evitare una potenziale ferita personale.

DISPOSITIVO DI DISATTIVAZIONE

L'accoppiatore dell’apparecchio ¢ il dispositivo di disattivazione principale
dell’'apparecchiatura che interrompe I'alimentazione dall'apparecchiatura in modo

affidabile. Il posizionamento dell’apparecchiatura non deve causare difficolta
all'azionamento del dispositivo di disattivazione.

NOTA: l'interruttore incorporato nell'apparecchiatura NON agisce come dispositivo
di disattivazione principale e non interrompe l'alimentazione o la corrente
dall'apparecchiatura. E aggiunto come mezzo per interrompere determinati circuiti
all'interno dell’alimentatore come il display e il circuito di uscita.



INSTALLAZIONE

Linstallazione dell'apparecchiatura o del sistema che incorpora I'apparecchiatura deve
essere eseguita in conformita con le istruzioni di installazione fornite dal produttore. La
sicurezza di un sistema che incorpora l'apparecchiatura e responsabilita dell'assemblatore.

USO IMPROPRIO DELLAPPARECCHIATURA

Se I'apparecchiatura & usata in un modo non specificato dal produttore, la protezione
fornita dall'apparecchiatura puo essere compromessa.

ISTRUZIONI DI SICUREZZA DEL MONTAGGIO IN RACK

A) Ambiente di esercizio elevato - Se installata in un gruppo chiuso o in un rack con piu
unita, la temperatura ambiente di esercizio dell'ambiente rack potrebbe essere maggiore
rispetto a quella della stanza. Di conseguenza, occorre prendere in considerazione
l'installazione dell'apparecchiatura in un ambiente compatibile con la temperatura
ambiente massima (Tma) specificata dal produttore.

B) Flusso d'aria ridotto - Linstallazione dell'apparecchiatura in un rack deve essere tale da
non compromettere la quantita di flusso d'aria necessaria per un funzionamento sicuro
dell'apparecchiatura.

C) Carico meccanico - Il montaggio dell'apparecchiatura nel rack deve essere tale da non
creare una condizione di pericolo a causa di un carico meccanico non omogeneo.

D) Sovraccarico del circuito - E necessario valutare il collegamento dell’apparecchiatura al
circuito di alimentazione e l'effetto che il sovraccarico dei circuiti potrebbe avere sulla
protezione da sovracorrente e il cablaggio di alimentazione. E necessario prendere in
appropriata considerazione i valori nominali di targa dell’apparecchiatura quando si
affronta questo problema.

E) Messa a terra affidabile - Deve essere mantenuta una messa a terra affidabile
dell'apparecchiatura montata su rack. Deve essere prestata particolare attenzione ai
collegamenti di alimentazione diversi dai collegamenti diretti al circuito di derivazione
(per esempio uso di prese multiple).

UTENTI

Questa apparecchiatura deve essere azionata solo da personale qualificato che capisce le
istruzioni e i manuali di sicurezza forniti con I'apparecchiatura. Se I'apparecchiatura deve
essere azionata da personale non qualificato, questo deve essere sotto la supervisione
di personale qualificato.



VA

RISCHIO DI SCOSSA ELETTRICA

Avvertimento di Alta Tensione

Nell'alimentatore sono presenti tensioni pericolose. Per evitare ferite, staccare sempre
I'elettricita, scaricare i circuiti e rimuovere fonti esterne di tensione prima di toccare
componenti.

Avvertimento di Classe |

L'unita & un prodotto di Classe I. Per ridurre al minimo il pericolo di scossa elettrica,
I'unita deve essere collegata a terra in modo affidabile e installata in modo professionale.
Qualsiasi interruzione del conduttore di messa a terra di protezione o scollegamento del
terminale di terra di protezione causera un pericolo potenziale di scossa elettrica che puo
causare una ferita personale. Avvertimento di rischi elettrici: L'uscita principale dell’'unita
& energia pericolosa (240VA) e non deve essere accessibile all’'utente nell’applicazione
finale.

Avvertimento di uscita pericolosa

C'@ un pericolo potenziale di scossa quando si usa un alimentatore con una tensione in
uscita superiore a 60 VCC. Non accendere l'alimentatore quando la tensione in uscita
é superiore a 60 VCC senza una protezione con sbarre collettrici o connettori di uscita
montati. Spegnere l'alimentatore o staccarlo dall'alimentazione CA prima di fare o
modificare un collegamento del pannello posteriore.

Avviso di fusibile interno

Il fusibile interno protegge I'unita e non deve essere sostituito dall’'utente. In caso di
difetto interno, I'unita deve essere restituita a TDK-Lambda Ltd. o a uno dei suoi agenti
autorizzati.



INFORMATIONS GENERALES DE SECURITE

LIRE LES INSTRUCTIONS DE SECURITE

Les précautions de sécurité suivantes doivent étre observées durant toutes les phases
de fonctionnement, d'entretien et de réparation de cet équipement. Le non-respect des
précautions de sécurité ou des avertissements présentés dans ce document enfreint
les normes de sécurité de conception, de fabrication et d'utilisation prévue de cet
équipement et peut altérer les protections qui y sont intégrées. TDK-Lambda ne pourra
étre tenu responsable en cas de non-respect de ces exigences par I'utilisateur.

ENTRETIEN

Ces produits ne sont pas réparables par le client. Seul le personnel de service autorisé
de TDK-Lambda peut procéder au remplacement ou au changement des pieces. Pour
les réparations ou les changements, le produit doit étre retourné au centre de service
TDK-Lambda.

COMPOSANTS CRUCIAUX

Ces produits ne sont pas autorisés pour une utilisation en tant que composants cruciaux
dans les systemes de controle nucléaire, les systémes de survie ou les équipements
destinés a étre utilisés dans des environnements dangereux sans l'autorisation écrite
expresse du directeur général de TDK-Lambda Ltd.

UTILISATION DU PRODUIT

Ces produits sont congus pour étre utilisés en tant qu'équipement autonome dans les
limites décrites dans le manuel du produit. Ils ne sont pas destinés a un usage domestique
général ou a une consommation courante, et sont concus pour une utilisation en intérieur.

ENVIRONNEMENTAL

Ces produits sont IP20, et par conséquent, les produits chimiques/solvants, les produits
de nettoyage et autres liquides ne doivent pas étre utilisés.

ENVIRONNEMENT

Ces produits sont congus pour étre utilisés dans un environnement de degré de pollution
2, catégorie de surtension ll, et doivent étre utilisés dans les conditions environnementales
(température, altitude, etc.) spécifiées dans le manuel d'utilisation.

CHARGE DE SORTIE

La puissance de sortie provenant du produit ne doit pas dépasser la valeur nominale
indiquée sur I'étiquette du produit, sauf indication contraire dans le manuel du produit.
Lisolation du fil connecté a la sortie CC doit étre conforme au courant et a la tension
de charge de sortie.



PARAMETRES D'ENTREE

Ces produits doivent étre utilisés dans le respect des paramétres d'entrée indiqués dans
le manuel d'utilisation. Les moyens de connexion de cet équipement a l'alimentation
électrique doivent étre conformes aux instructions spécifiées dans le manuel d'utilisation
afin de réduire les risques de danger. La connexion au SECTEUR AC doit étre effectuée

par un électricien ou une autre personne qualifiée.
ELIMINATION EN FIN DE VIE

Le produit contient des composants nécessitant une élimination spéciale. Veillez a
ce qu'il soit éliminé comme il se doit a la fin de sa durée de vie et conformément aux
réglements locaux.

FONCTIONNEMENT DE LEQUIPEMENT ET COMMANDES DE FONCTIONNEMENT

Lidentification et la description des commandes de fonctionnement ainsi que leur
utilisation dans tous les modes d'exploitation sont décrites dans le manuel d'utilisation.
Le fonctionnement de I'équipement est expliqué en détail dans ce manuel.

VENTILATION

Les orifices de ventilation de ces produits ne doivent pas étre couverts. Veillez a ce
qu'ily ait un espace d'au moins 10 cm entre toute entrave et les orifices de ventilation.

CABLES D'ENTREE ET DE SORTIE

Les cables doivent étre utilisés avec la tension et la température nominales appropriées
pour assurer un fonctionnement sir et fiable.

ACCESSOIRES

Seuls des accessoires conformes aux spécifications du fabricant seront utilisés. Pour
I'identification et les instructions de connexion des accessoires, consultez le manuel
d'utilisation.

MANIPULATION, LEVAGE ET TRANSPORT

La manipulation, le levage et le transport de I'équipement seront effectués uniquement
conformément aux instructions spécifiées dans le manuel d'utilisation afin d'éviter
d'éventuelles blessures.

DISPOSITIF DE DECONNEXION

Le coupleur de I'appareil est le dispositif principal de déconnexion de I'équipement qui
coupe de facon fiable I'alimentation électrique de I'équipement. Le positionnement
de I'équipement ne doit pas rendre difficile 'utilisation du dispositif de déconnexion.
REMARQUE : Linterrupteur intégré dans I'équipement ne doit PAS servir de dispositif
de déconnexion principal et ne coupe pas l'alimentation électrique ou le courant de
I'équipement. Il est ajouté en tant que moyen de couper certains circuits a l'intérieur
de 'alimentation électrique tels que I'affichage et le circuit de sortie.



INSTALLATION

Linstallation de I'équipement ou du systéme intégrant I'équipement doit étre conforme
aux instructions d'installation fournies par le fabricant. La sécurité de tout systeme
intégrant I'équipement est de la responsabilité du monteur.

UTILISATION INAPPROPRIEE DE L'EQUIPEMENT

Une utilisation de I'équipement non conforme aux spécifications du fabricant comporte
un risque d'altérer la protection fournie par I'équipement.

INSTRUCTIONS DE SECURITE DU MONTAGE EN RACK

A) Température ambiante de fonctionnement élevée : Si I'équipement est installé dans un
rack fermé ou comportant plusieurs unités, la température ambiante de fonctionnement
de I'environnement du rack peut étre supérieure a la température ambiante de la piéce.
Par conséquent, il convient d'envisager d'installer I'équipement dans un environnement
compatible avec la température ambiante maximale (Tma) spécifiée par le fabricant.

B) Débit d'air réduit : Linstallation de I'équipement dans un rack doit étre telle que la
quantité de débit d'air nécessaire pour un fonctionnement sar de I'équipement ne soit
pas compromise.

C) Chargement mécanique : Le montage de I'équipement dans le rack doit étre exempt de
toute condition dangereuse due a une charge mécanique inégale.

D) Surcharge des circuits : Il convient de tenir compte de la connexion de I'équipement
au circuit d'alimentation et de l'effet que la surcharge des circuits pourrait avoir sur
la protection contre la surintensité et le cablage d'alimentation électrique. Il est
recommandé a cet effet de tenir compte des valeurs nominales indiquées sur les plaques
signalétiques de |'équipement.

E) Mise a la terre fiable : Une mise a la terre fiable des équipements montés en rack doit
étre préservée. Une attention particuliere doit étre apportée aux connexions électriques
autres que les connexions directes au circuit de dérivation (l'utilisation de multiprises, par
exemple).

UTILISATEURS

Cet équipement ne doit étre utilisé que par du personnel qualifié comprenant les
instructions et les manuels de sécurité fournis avec I'équipement. Si I'équipement doit
étre utilisé par du personnel non qualifié, celui-ci doit étre supervisé par du personnel
qualifié.



VA

RISQUE DE CHOC ELECTRIQUE

Avertissement Haute tension

Des tensions dangereuses sont présentes dans l'alimentation électrique. Pour éviter
les blessures, débrancher toujours I'alimentation, décharger les circuits et retirer les
sources de tension externes avant de toucher les composants.

Avertissement Classe |

L'unité est un produit de Classe I. Pour réduire les risques de choc électrique, l'unité
nécessite une mise a la terre fiable et une installation professionnelle. Toute interruption
du conducteur de protection ou déconnexion de la borne de protection entrainera
un risque potentiel de choc électrique pouvant entrainer des dommages corporels.
Avertissement de risques énergétiques : la sortie principale de 'unité est une énergie
dangereuse (240 VA) et ne doit pas étre accessible a 'utilisateur dans I'application finale.

Avertissement Sortie dangereuse

Un risque de choc électrique existe lors de l'utilisation d'une alimentation électrique
avec une tension de sortie supérieure a 60V CC. Ne pas mettre |'alimentation électrique
sous tension lorsque la tension de sortie est supérieure a 60V CC sans barres omnibus
de sortie/ou protection des connecteurs de sortie assemblés. Eteindre I'alimentation
électrique ou couper l'alimentation électrique du secteur AC avant d'effectuer ou de
changer une connexion du panneau arriere.

Attention Fusible interne

Le fusible interne protéege I'unité et ne doit pas étre remplacé par I'utilisateur. En cas de
défautinterne, l'unité doit étre renvoyée a TDK-Lambda Ltd. ou a l'un de ses agents agréés.



INFORMACION GENERAL DE SEGURIDAD

LEA LAS INSTRUCCIONES DE SEGURIDAD

Se deben observar las siguientes precauciones de seguridad durante todas las fases de
operacion, servicio y reparaciéon de este equipo. El incumplimiento de las precauciones
de seguridad o advertencias presentadas en este documento viola los estdndares de
seguridad de disefio, fabricacién y uso previsto de este equipo y puede afectar las
protecciones integradas en su interior. TDK-Lambda no se hace responsable por el
incumplimiento de estos requisitos por parte del usuario.

SERVICIO

Estos productos no pueden ser reparados por el cliente. Las sustituciones y modificaciones
de piezas son realizadas Unicamente por personal de servicio autorizado de TDK-Lambda.
Para efectuar reparaciones o modificaciones, el producto debe devolverse al centro de
servicio de TDK-Lambda.

COMPONENTES CRITICOS

Estos productos no estan autorizados para ser usados como componentes criticos en
sistemas de control nuclear, sistemas de soporte vital o equipos para uso en entornos
peligrosos, sin la aprobacion expresa por escrito del Director Gerente de TDK-Lambda Ltd.

USO DEL PRODUCTO

Estos productos estan disefiados para usarse como equipo autébnomo dentro de los
limites descriptos en el manual de seguridad e instalacién. No estan disefiados para uso
doméstico o de consumo general, y estan disefiados para uso en interiores.

MEDIOAMBIENTAL

Estos productos son IP20 y, por lo tanto, no deben utilizarse productos quimicos/
solventes, agentes de limpieza y otros liquidos.

AMBIENTE

Estos productos estan disefiados para su uso en un entorno de Grado de Contaminacion
2, Categoria de Sobretension Il, y deben utilizarse dentro de las condiciones ambientales
(temperatura, altitud, etc.) especificadas en el manual de seguridad e instalacién.

CARGA DE SALIDA

La potencia de salida tomada del producto no debe exceder el valor nominal indicado
en la etiqueta del producto, excepto por lo indicado en el manual de seguridad e
instalacion. El aislamiento del cable conectado a la salida de CC debe estar de acuerdo
con la corriente y el voltaje de carga de salida.



PARAMETROS DE ENTRADA

Estos productos deben operarse dentro de los parametros de entrada indicados en el
manual de seguridad e instalacién. Los medios para conectar este equipo al suministro
deben ser inicamente de acuerdo con las instrucciones especificadas en el manual de
seguridad e instalacion para reducir el riesgo de peligro. La conexién a la red eléctrica

de CA debe ser efectuada por un electricista u otro personal calificado.
ELIMINACION AL FINAL DE LA VIDA UTIL

El producto contiene componentes que requieren una eliminacién especial. Asegurese
de que la unidad se deseche correctamente al final de su vida Gtil y de acuerdo con las
normas locales.

OPERACION DEL EQUIPO Y CONTROLES DE OPERACION

La identificacién y descripcion de los controles de operacién y su uso en todos los
modos operativos se indican en el manual del usuario. El funcionamiento del equipo
se explica en detalle en el manual del usuario.

VENTILACION

Las aberturas de ventilacion de estos productos no deben cubrirse. Asegurese de que
haya al menos 10 cm de espacio entre cualquier obstruccion y las aberturas de ventilacion.

CABLES DEENTRADAY SALIDA

Debe utilizar cables con los valores de voltaje y temperatura adecuados para garantizar
un funcionamiento seguro y confiable.

ACCESORIOS

Solo se utilizaran accesorios que cumplan con las especificaciones del fabricante. Para
la identificacion e instrucciones para la conexion de accesorios, consulte el manual de
seguridad e instalacién.

MANIPULACION, ALZADO Y TRANSPORTE

La manipulacion, alzado y transporte del equipo debe realizarse Unicamente de acuerdo
con las instrucciones especificadas en el manual de seguridad e instalacidn para evitar
posibles lesiones personales.

DISPOSITIVO DE DESCONEXION

El acoplador del aparato constituye el dispositivo de desconexién principal del equipo
gue corta de manera confiable el suministro de energia del equipo. La ubicacion del
equipo no debe dificultar el funcionamiento del dispositivo de desconexion. NOTA: El
interruptor incorporado en el equipo NO actia como un dispositivo de desconexion
principal y no corta el suministro o la energia del equipo. Se agrega como un medio
para apagar ciertos circuitos dentro de la fuente de alimentacién, tales como la pantalla
y el circuito de salida.



INSTALACION

La instalacion del equipo o del sistema que incorpora el equipo debe realizarse de
acuerdo con las instrucciones de instalacion proporcionadas por el fabricante. La
seguridad de cualquier sistema en el cual el equipo es incorporado es responsabilidad
del ensamblador.

USO INADECUADO DEL EQUIPO

Si el equipo se utiliza de una manera no especificada por el fabricante, la proteccion
proporcionada por el equipo puede verse afectada.

INSTRUCCIONES DE SEGURIDAD PARA MONTAJE EN BASTIDOR

A) Temperatura ambiente de funcionamiento elevada - si se instala en una unidad de
bastidor cerrado o de unidades multiples, la temperatura ambiente de funcionamiento
del entorno del bastidor puede ser mayor que la temperatura ambiente de la habitacion.
Por lo tanto, se debe considerar instalar el equipo en un entorno compatible con la
temperatura ambiente maxima (Tma) especificada por el fabricante.

B) Flujo de aire reducido - la instalacién del equipo en un bastidor debe ser tal que la
cantidad de flujo de aire requerida para el funcionamiento seguro del equipo no se vea
comprometida.

C) Carga mecdnica - el montaje del equipo en el bastidor debe ser tal que no se provoque
una condicién peligrosa debido a una carga mecanica desigual.

D) Sobrecarga del circuito - se debe considerar la conexién del equipo al circuito de
suministro y el efecto que la sobrecarga de los circuitos podria tener sobre la proteccién
contra sobrecorriente y el cableado de suministro. Se deben considerar de manera
apropiada los valores nominales incluidos en la placa de identificacion del equipo al
abordar este asunto.

E) Conexion confiable a tierra - se debe mantener una conexion confiable a tierra del equipo
montado en bastidor. Se debe prestar especial atencion a las conexiones de suministro
gue no sean conexiones directas al circuito derivado (por ejemplo, uso de regletas de
enchufes).

USUARIOS

Este equipo debe ser operado Unicamente por personal calificado que comprenda las
instrucciones y los manuales de seguridad proporcionados con el equipo. Si el equipo
debe ser operado por personal no calificado, entonces éste debera ser supervisado
por personal calificado.



VA

RIESGO DE DESCARGA ELECTRICA

Advertencia de Alto Voltaje

Hay voltajes peligrosos dentro de la fuente de alimentacion. Para evitar lesiones, siempre
desconecte la energia, descargue los circuitos y retire las fuentes de voltaje externas
antes de tocar los componentes.

Advertencia de Clase |

La unidad es un producto de Clase I. Para minimizar el riesgo de descarga eléctrica, la
unidad debe estar conectada a tierra de manera confiable e instalada por un profesional.
Cualquier interrupcion del conductor de tierra de proteccion o desconexién del terminal
de tierra de proteccién, causara un riesgo potencial de descarga eléctrica que podria
causar lesiones personales. Advertencia de peligros energéticos: La salida principal de
la unidad constituye energia peligrosa (240 VA) y no debe ser accesible al usuario en
la aplicacion final.

Advertencia de Salida Peligrosa

Existe un riesgo potencial de descarga eléctrica cuando se utiliza una fuente de
alimentacion con un voltaje de salida superior a 60 V CC. No encienda la fuente de
alimentacion cuando el voltaje de salida sea superior a 60 VCC sin que las barras
colectoras de salida o la proteccién de los conectores de salida estén ensamblados.
Apague la fuente de alimentacion o desconecte la fuente de alimentacion de la red de
CA antes de realizar o cambiar cualquier conexion del panel trasero.

Precaucion del Fusible Interno

El fusible interno protege la unidad y no debe ser reemplazado por el usuario. En
caso de defecto interno, la unidad debe devolverse a TDK-Lambda Ltd. 0 a uno de sus
agentes autorizados.



ALLGEMEINE SICHERHEITSHINWEISE

LESEN SIE DIE SICHERHEITSHINWEISE

Die folgenden Sicherheitsvorkehrungen miissen in allen Phasen des Betriebs, der Wartung
und der Reparatur dieses Gerats eingehalten werden. Die Nichteinhaltung der in diesem
Dokument aufgefiihrten Sicherheitsvorkehrungen oder Warnhinweise versto3t gegen die
Sicherheitsstandards bei der Konstruktion, Herstellung und dem bestimmungsgemafen
Gebrauch dieses Gerats und kann die eingebauten Schutzvorrichtungen beeintrachtigen.
TDK-Lambda haftet nicht flir die Nichteinhaltung dieser Anforderungen durch den Benutzer.

WARTUNG

Diese Produkte sind nicht vom Kunden zu warten. Der Austausch von Teilen und
Anderungen diirfen nur von autorisiertem TDK-Lambda Servicepersonal vorgenommen
werden. Fir Reparaturen oder Anderungen muss das Produkt an die TDK-Lambda-
Servicestelle geschickt werden.

KRITISCHE KOMPONENTEN

Diese Produkte sind ohne ausdrtickliche schriftliche Genehmigung des Geschaftsfiihrers
von TDK-Lambda Ltd. nicht zur Verwendung als kritische Komponenten in nuklearen
Kontrollsystemen, lebenserhaltenden Systemen oder Geraten fiir den Einsatz in
gefahrlichen Umgebungen zugelassen.

PRODUKTVERWENDUNG

Diese Produkte sind fiir die Verwendung als eigenstandige Gerdte innerhalb der im
Benutzerhandbuch beschriebenen Grenzen konzipiert. Sie sind nicht fiir den allgemeinen
Heim- oder Verbrauchergebrauch und fiir die Verwendung in Innenrdumen vorgesehen.

UMWELT

Diese Produkte entsprechen der Schutzart IP20, daher diirfen keine Chemikalien/
Losungsmittel, Reinigungsmittel und andere Flussigkeiten verwendet werden.

UMGEBUNG

Diese Produkte sind fiir den Einsatz in einer Umgebung des Verschmutzungsgrads 2,
Uberspannungskategorie ll, ausgelegt und miissen innerhalb der im Benutzerhandbuch
angegebenen Umgebungsbedingungen (Temperatur, Hohe usw.) betrieben werden.

AUSGANGSBELASTUNG

Die vom Produkt entnommene Ausgangsleistung darf die auf dem Produktetikett
angegebene Nennleistung nicht tiberschreiten, es sei denn, dies istim Benutzerhandbuch
angegeben. Die Isolierung der an den DC-Ausgang angeschlossenen Leitung sollte dem
Ausgangslaststrom und der Ausgangsspannung entsprechen.



EINGABEPARAMETER

Diese Produkte misseninnerhalb derim Benutzerhandbuch angegebenen Eingabeparameter
betrieben werden. Der Anschluss dieses Gerats an das Stromnetz darf nur gemaf den
Anweisungen im Benutzerhandbuch erfolgen, um das Gefahrenrisiko zu verringern.

Der Anschluss an die AC-Netze muss von einer Elektrofachkraft oder einer anderen
qualifizierten Person vorgenommen werden.

ENTSORGUNG AM LEBENSENDE

Das Produkt enthdlt Komponenten, die eine spezielle Entsorgung erfordern. Stellen
Sie sicher, dass das Gerdat am Ende seiner Lebensdauer ordnungsgemal3 und in
Ubereinstimmung mit den 8rtlichen Vorschriften entsorgt wird.

GERATEBEDIENUNG UND BETRIEBSKONTROLLEN

Kennzeichnung und Beschreibung der Bedienelemente und deren Verwendung in allen
Betriebsarten sind im Benutzerhandbuch angegeben. Die Bedienung des Gerats wird
im Benutzerhandbuch ausfihrlich erklart.

LUFTUNG

Die Liiftungsoffnungen an diesen Produkten diirfen nicht abgedeckt werden. Stellen
Sie sicher, dass ein Abstand von mindestens 10 cm zwischen einem Hindernis und den
Liftungsoffnungen besteht.

EINGANGS- UND AUSGANGSKABEL

Sie miissen Kabel mit den entsprechenden Spannungs- und Temperaturwerten
verwenden, um einen sicheren und zuverlassigen Betrieb zu gewahrleisten.

ZUBEHOR

Es darf nur Zubehor verwendet werden, das den Spezifikationen des Herstellers
entspricht. Die Kennzeichnung und die Hinweise zum Anschluss von Zubehor finden
Sie im Benutzerhandbuch.

HANDHABUNG, HEBEN UND TRAGEN

Die Handhabung, das Heben und Tragen des Geréts darf nur gemafl den Anweisungen
im Benutzerhandbuch erfolgen, um maogliche Personenschaden zu vermeiden.

UNTERBRECHUNGSVORRICHTUNG

Der Geratekoppler ist die Haupttrennvorrichtung des Gerats, die die Versorgung des
Gerats zuverlassig abschaltet. Die Positionierung des Gerdts darf es nicht erschweren,
die Trennvorrichtung zu bedienen. HINWEIS: Der im Gerét eingebaute Schalter fungiert
NICHT als Haupttrennvorrichtung und unterbricht nicht die Versorgung oder den Strom
vom Gerat. Er wird als Mittel zum Abschalten bestimmter Schaltkreise innerhalb der
Stromversorgung hinzugefiigt, wie z. B. die Anzeige und der Ausgangsstromkreis.



EINBAU

Der Einbau des Gerdts oder der Anlage, in die das Gerat eingebaut ist, muss in
Ubereinstimmung mit den vom Hersteller bereitgestellten Installationsanweisungen
erfolgen. Die Sicherheit eines Systems, das das Gerat enthdlt, liegt in der Verantwortung
des Monteurs.

NICHT BESTIMMUNGSGEMASSE VERWENDUNG DES GERATS

Wenn das Gerat auf eine Weise verwendet wird, die nicht vom Hersteller angegeben
ist, kann der vom Gerat gebotene Schutz beeintrachtigt werden.

SICHERHEITSHINWEISE FUR DIE RACKMONTAGE

A) Erhohte Betriebsumgebung - Wenn das Gerdt in einem geschlossenen oder
mehrgliedrigen Rack installiert wird, kann die Betriebsumgebungstemperatur der Rack-
Umgebung hoher sein als die Raumtemperatur. Daher sollte die Installation des Geréts in
einer Umgebung in Betracht gezogen werden, die mit der vom Hersteller angegebenen
maximalen Umgebungstemperatur (Tma) kompatibel ist.

B) Reduzierter Luftstrom - Die Installation der Geréte in einem Rack sollte so erfolgen, dass
der fiir den sicheren Betrieb der Gerate erforderliche Luftstrom nicht beeintrachtigt wird.

C) Mechanische Belastung - Die Montage der Gerdte im Rack sollte so erfolgen, dass kein
geféhrlicher Zustand durch ungleichmaBige mechanische Belastung entsteht.

D) Uberlastung des Stromkreises - Der Anschluss des Gerts an den Versorgungsstromkreis
und die Auswirkungen, die eine Uberlastung der Stromkreise auf den Uberstromschutz
und die Versorgungskabel haben kénnte, sollten bertiicksichtigt werden. Berlicksichtigen
Sie in diesem Zusammenhang die Angaben auf dem Typenschild des Gerats.

E) Zuverldssige Erdung - Die zuverldssige Erdung von Gerdten im Rack sollte beibehalten
werden. Besondere Aufmerksamkeit sollte anderen Versorgungsanschliissen als dem
direkten Anschluss an den Abzweigstromkreis (z. B. Verwendung von Steckdosenleisten)
gewidmet werden.

BENUTZER

Dieses Gerat darf nur von qualifiziertem Personal bedient werden, das die mit dem Gerat
gelieferten Anweisungen und Sicherheitshandblicher versteht. Wenn das Gerat von
unqualifiziertem Personal bedient werden muss, dann muss dieses von qualifiziertem
Personal beaufsichtigt werden.
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GEFAHR EINES ELEKTRISCHEN SCHLAGES
WARNUNG VOR HOCHSPANNUNG

Innerhalb der Spannungsversorgung liegen gefahrliche Spannungen an. UmVerletzungen
zu vermeiden, schalten Sie vor dem Berlihren von Bauteilen immer die Stromversorgung
ab, entladen Sie Stromkreise und entfernen Sie externe Spannungsquellen.

KLASSE | WARNUNG

Das Gerdt ist ein Produkt der Klasse I. Um die Gefahr eines elektrischen Schlages zu
minimieren, muss das Gerat zuverldssig geerdet und fachgerecht installiert werden. Jede
Unterbrechung des Schutzleiters oder Abtrennung der Schutzerdungsklemme fiihrt zu
einer potenziellen Stromschlaggefahr, die zu Verletzungen fiihren kann. Energiegefahren
Warnung: Der Hauptausgang des Gerdts stellt gefahrliche Energie dar (240VA) und darf
in der Endanwendung nicht fur den Benutzer zuganglich sein.

GEFAHRLICHE AUSGANGE WARNUNG

Bei Verwendung eines Netzteils mit einer Ausgangsspannung von mehr als 60 VDC besteht
die Gefahr eines Stromschlags. Schalten Sie die Stromversorgung nicht ein, wenn die
Ausgangsspannung Uber 60 VDC liegt, ohne dass die Ausgangssammelschienen und/oder
der Schutz der Ausgangsanschliisse montiert sind. Schalten Sie die Stromversorgung aus
oder trennen Sie sie vom Stromnetz, bevor Sie Anschliisse an der Riickseite vornehmen
oder andern.

INTERNE SICHERUNG WARNUNG

Die interne Sicherung schiitzt das Gerat und darf nicht durch den Benutzer ausgetauscht
werden. Im Falle eines internen Defekts muss das Gerat an TDK-Lambda Ltd. oder eine
ihrer autorisierten Vertretungen zurlickgeschickt werden.



INFORMACOES GERAIS DE SEGURANCA

LEIA AS INSTRUCOES DE SEGURANCA

As seguintes precauc¢des de seguranca deverdo ser estritamente observadas durante
todas as fases de operacao, servico e reparacao deste equipamento. O ndo cumprimento
dasinstrugdes ou avisos de seguranca apresentados neste documento viola os padroes
de seguranca, concecdo, fabrico e a utilizagao pretendida deste equipamento, e podera
afetar as protecoes nele incorporadas. A TDK-Lambda nao podera ser responsavel pelo
nao cumprimento destes requisitos por parte do utilizador.

MANUTENCAO

A manutencao destes produtos nao deve ser efetuada pelo cliente. As substituicdes
de pecas e modificacdes deverdo ser efetuadas apenas por pessoal de manutencao
autorizado da TDK-Lambda. Quando os produtos necessitarem de reparagdes ou
modificacdes, deverao ser enviados para um local de manutencdo da TDK- Lambda.

COMPONENTES CRITICOS

Nao é permitida a utilizacdo destes produtos como componentes criticos em sistemas
de controlo nuclear, sistemas de suporte de vida, ou equipamento para utilizacdo em
ambientes perigosos, sem a expressa autorizacao escrita do Diretor-Geral da TDK-
Lambda Ltd.

UTILIZACAO DOS PRODUTOS

Estes produtos foram concebidos para utilizagdo como equipamento autbnomo, dentro
dos limites descritos no manual do utilizador e para utilizacdo em espacos interiores.
Os produtos nao foram concebidos para serem utilizados pelo consumidor em geral.

AMBIENTAL

Estes produtos sao IP20 e, portanto, quimicos/solventes, agentes de limpeza e outros
liquidos, ndo deverao ser usados.

AMBIENTE

Estes produtos foram concebidos para uma utilizacdéo em ambientes de Categoria de
Sobretensao ll, Poluicdo de Grau 2 e deverdo ser operados em condi¢ées ambientais
(temperatura, altitude, etc.) especificadas no manual do utilizador.

POTENCIA DE SAIDA

A poténcia de saida obtida do produto nao devera exceder a classificacdo mencionada
no rétulo do produto, exceto se mencionado no manual do utilizador. O isolamento do
cabo conectado a saida DC deverd estar de acordo com a corrente e tensdo da carga
de saida.



PARAMETROS D ENTRADA

Estes produtos deverao ser operados em observacdo dos parametros de entrada
mencionados no manual do utilizador. Os meios de conexao deste equipamento a fonte
de alimentacédo deverao estar de acordo com as instrucdes especificadas no manual
do utilizador, para reduzir os riscos de perigo. A conexao a AC PRINCIPAL devera ser

executada por um eletricista ou outro profissional qualificado.
ELIMINACi\O EM FIM DE VIDA

O produto contém componentes que requerem condi¢des especiais para eliminagao.
Assegure-se que a unidade é apropriadamente descartada no fim da sua vida util e de
acordo com os regulamentos locais.

OPERAgi\O DO EQUIPAMENTO E CONTROLOS DE OPERACi\O

A identificacdo e descricdo dos controlos de operacdo e sua utilizacdo em todos os
modos de operacao estao descritos no manual do utilizador. A operagdo do equipamento
encontra-se detalhadamente explicada no manual do utilizador.

VENTILACAO

As aberturas de ventilagdo nestes produtos ndao deverao ser cobertas. Assegure-se que ha
um espaco de pelo menos 10cm entre as aberturas de ventilagcao e qualquer obstrucao.

CABOS DE ENTRADA E SAIDA

Deverao ser utilizados cabos com classificacdo de tensdo e temperatura apropriadas,
para assegurar uma operagao segura e fiavel.

ACESSORIOS

Somente acessorios em conformidade com as especificacoes do fabricante deverao
ser utilizados. Consulte o manual do utilizador, para obter instrucdes sobre conexao
de acessorios e sua identificacdo.

MANUSEAMENTO, ELEVACAO E TRANSPORTE

O manuseamento, elevacéo e transporte do equipamento devera ser efetuado somente
de acordo com as instrucdes especificadas no manual do utilizador, para evitar danos
pessoais potenciais.

DISPOSITIVO DE DESCONEXAO

O acoplador do aparelho é o dispositivo principal de desconexao do equipamento, que
desliga de forma eficaz a fonte de alimentacao do equipamento. O posicionamento do
equipamento ndo deve dificultar a operagao do dispositivo de desconexao.

NOTA: O interrutor incorporado no equipamento NAO funciona como um dispositivo
principal de desconexao e ndo corta a fonte de alimentacdo ou poténcia do equipamento.
O interrutor funciona apenas como uma forma de desligar certos circuitos dentro da
fonte de alimentacao, tais como o ecra e o circuito de saida.



INSTALACAO

A instalacdo do equipamento ou do sistema que incorpora o equipamento devera
ser efetuada de acordo com as instrucdes de instalacao fornecidas pelo fabricante. A
seguranca de qualquer sistema que incorpore o equipamento é da responsabilidade
do profissional que procedeu a sua instalacao.

UTILIZACAO IMPROPRIA DO EQUIPAMENTO

Se o equipamento for utilizado de forma nao especificada pelo fabricante, a protecao
proporcionada pelo equipamento podera ser afetada.

INSTRUC()ES DE SEGURANCA PARA MONTAGEM EM BASTIDOR

A)  Ambiente de Operacéo Elevado - Se a instalacao for efetuada num bastidor fechado ou
com varias unidades montadas, a temperatura ambiente do bastidor devera ser mais alta
do que a temperatura ambiente do local. Desta forma, devera ser levado em consideracao
gue o equipamento deve ser instalado num ambiente compativel com a temperatura
ambiente maxima (Tma) especificada pelo fabricante.

B) Fluxo de ArReduzido - A instalacdo do equipamento num bastidor devera ser de forma a
nao comprometer a quantidade do fluxo de ar requerido para um funcionamento seguro
do equipamento.

C) Carga Mecanica - A montagem do equipamento no bastidor deverd respeitar a
uniformidade da distribuicéo de peso, de forma a evitar condicdes de perigo devido a
uma carga mecanica desequilibrada.

D) Sobrecarga de Circuito — Deve ser dada a devida atencao a conexdo do equipamento ao
circuito de alimentacao e o efeito que a sobrecarga de circuitos podera ter na protecdo
de sobretensao e cablagem de alimentacéo. As informacdes constantes no rétulo dos
equipamentos deverdao sempre ser levadas em consideracdo, quando esta questdo é
abordada.

E) Ligacao a Terra Eficaz - O equipamento montado em bastidor devera ter uma ligacao a
terra eficaz. Deve ser dada atencdo particular as conexdes da alimentacao, que nao as
conexdes diretas ao circuito derivado (por exemplo: utilizacdo de extensdes elétricas).

UTILIZADORES

Este equipamento deverd ser operado apenas por pessoal qualificado, que entenda os
manuais de instrucoes e seguranca fornecidos com o equipamento. Se o equipamento
puder ser operado por pessoal sem qualificacbes especificas, este devera estar sob a
supervisao de um profissional qualificado.
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RISCO DE CHOQUE ELETRICO

Aviso de Alta Tensao

Tensdes perigosas estao presentes na fonte de alimentacédo. De forma a evitar ferimentos/
danos, desconecte sempre a alimentacao e os circuitos de descarga e remova as fontes
externas de tensdo, antes de tocar em qualquer componente.

Aviso Classe |

A unidade é um produto de Classe I. Para minimizar o perigo de choque elétrico, a
unidade devera possuir uma ligacdo a terra eficaz, instalada por um profissional. Qualquer
seccionamento ou desconexdo do condutor de ligacdo ao terminal de terra causa um
perigo potencial de choque elétrico e pode ocasionar ferimentos pessoais. Aviso de
Perigo de Tensdo: A saida principal da unidade possui tensdo perigosa (240VA) e ndo
deve ser acessivel pelo utilizador final.

Aviso de Tensao de Saida Perigosa

Existe um risco potencial de choque elétrico, quando se utiliza uma fonte alimentacao
com uma tensao de saida maior do que 60VDC. NAO LIGUE a fonte de alimentacéo,
quando a tensao de saida é superior a 60VDC, sem que esteja montada protecdo de
barramentos ou conectores de saida. DESLIGUE a fonte de alimentagdo ou desconecte
a alimentacao AC antes de fazer ou alterar qualquer conexao do painel traseiro.

Precaucao Fusivel Interno

O fusivel interno protege a unidade e ndo deve ser substituido pelo utilizador. No caso
de defeito interno, a unidade devera ser devolvida a TDK-Lambda Ltd. ou a um dos
seus agentes autorizados.



TDK-Lambda

@ I DI( TDK-Lambda Ltd., Industrial Zone PO.B. 500 Karmiel, Israel |IA549-04-01R
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WARRANTY

This TDK-Lambda product is warranted against defects in materials and workmanship for
a period of three years from date of shipment. During the warranty period, TDK-Lambda
will, atit’s option, either repair or replace products which prove to be defective.

LIMITATION OF WARRANTY

The warranty shall not apply to defects resulting from improper or inadequate usage or
maintenance by the buyer, buyer supplied products or interfacing. The warranty shall not
apply to defects resulting from unauthorized modifications or from operation exceeding
the environmental specifications of the product or if the QA seal has been removed or
altered by anyone other than TDK-Lambda authorized personnel. TDK-Lambda does not
warrant the buyers circuitry or malfunctions of TDK-Lambda products resulting from the
buyer’s circuitry. Furthermore, TDK-Lambda does not warrant any damage occurring as
aresult of the buyer’s circuitry or the buyer’s supplied products. No other warranty is
expressed orimplied.

WARRANTY SERVICE

This product must be returned to an authorized TDK-Lambda service facility for repairs or
other warranty service. For products returned to TDK-Lambda for warranty service, the
buyer shall prepay shipping charges to TDK-Lambda and TDK-Lambda shall pay the
shipping charges to return the product to the buyer. Refer to section 3.9 for Repackaging
for Shipment.

DISCLAIMER

The information contained in this document is subject to change without notice. TDK-
Lambda shall not be liable for errors contained in this document or for incidental or
consequential damagesin connection with the furnishing, performance or use of this
material. No part of this documentmay be photocopied, reproduced or translated into
another language without the prior written consent of TDK-Lambda.

TRADEMARK INFORMATION

Microsoft™ and Windows™ are trademarks of Microsoft Corporation.




REGULATORY NOTICES

FCC Notice

This device complies with Part 15 of the FCC Rules. Operation is subject to the following
two conditions: (1) this device may not cause harmful interference, and (2) this device must
accept anyinterference received, including interference that may cause undesired
operation.

NOTE:

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to Part 15 of the FCC rules. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated in a
commercial environment. Thisequipment generates, uses, and can radiate radio
frequency energy and, if not installed and used in accordance with the instruction manual,
may cause harmful interference to radio communications. Operation of this equipmentin a
residential area is likely to cause harmful interference in which case the user will be
required to correct the interference at his own expense.

WARNING:

Modifications not expressly approved by the party responsible for compliance could void
the user’s authority to operate the equipment under FCC Rules.

Safety Approvals

UL 61010-1 and CSA22.2 N0.61010-1 - cTUVus.

IEC 61010-1 - CB Test Report and Certificate.

EN 61010-1-TUV Mark - CE mark.

EN 61326-1

Marking by the CE Symbol indicates compliance to the EMC Directive, the Low Voltage
Directive and RoHS Directive of the European Union.

A “Declaration of Conformity” in accordance with the preceding directives and standards
has been made and is on file at our EU representative: TDK Lambda Germany GmbH,
Karl-Bold-Str.40,  D-77855Achern.

Alltechnical documentation available on the company website:
https://www.emea.lambda.tdk.com/uk/technical-data/data.aspx?resource=Safety-
Certification

WARNING:

This is a Class A product. On a domestic environment, this product may cause radio
interference in which case user may be required to take adequate measures.

OTHER

ZUP200, ZUP400 and ZUP800 series are comply with the following Directives:
« ROHS2 Directive (2011/65/EU);

« WEEE Directive (2002/96/EC).




SAFETY INSTRUCTIONS
CAUTION:

The following safety precaution must be observed during all phases of operation, service
and repair of this equipment. Failure to comply with the safety precautions or warnings in
this document violates safety standards of design, manufacture and intended use of this
equipment and may impair the built-in protections within. TDK-Lambda shall not be liable
foruser’s failure to comply with these requirements.

VORSICHT:

Die folgenden Sicherheitsvorschriften missen vor Inbetriebnahme und in jedem
Betriebszustand bei

Service oder Reparatur beachtet werden. Missachtung der Sicherheitsvorschriften und
Warnhinweise aus diesem Handbuch fuhren zur Verletzung der bestehenden
Sicherheitsstandards. Bei Betrieb des Gerates auflerhalb des bestimmungsgemalen
Einsatzes kdnnen die im Gerat integrierten Schutzfunktionen beeintrachtigt werden. TDK-
Lambda ist nicht haftbar fiir Schaden, die durch Missachtung dieser
Sicherheitsvorschriften entstehen kénnen.

CAUTION:

ZUP series units are not authorized for use as critical component in nuclear control
systems, life support systems or equipment for use in hazardous environments without the
express written approval of the managing director of TDK-Lambda.

VORSICHT:

Die Gerate der ZUP Serie sind ohne ausdrickliche schriftliche Genehmigung des
Geschéftsfuhrers von TDK-Lambda nicht fir die Benutzung als kritische Komponente in
nuklearen Steuerungssystemen, ebenserhaltenden Systemen oder Geraten fiir den
Einsatz in gefahrlichen Umgebungen zugelassen.

OVERVOLTAGE CATEGORY AND ENVIRONMENTAL
CONDITIONS

The ZUP series units have been evaluated to Overvoltage category Il.

The ZUP series units are intended for use in the following operation conditions:
* Indoor use

* Pollution degree 2

* Max. operational altitude: 3000m above sea level

* Ambient temperature: 0°C-50°C.

UBERSPANNUNGSKATEGORIE UNUMWELTBEDINGUNGEN
Die Gerate der ZUP Serie wurden hinsichtlich der Uberspannungskategorie Il
klassifiziert.

Die Gerate der ZUP Serie sind zur Benutzung unter folgenden Betriebsbedingungen
vorgesehen:

* Benutzung in Innenrdumen

* Verschmutzungsgrad 2

* Maximale geografische Héhe fur den Betrieb: 3000 m tber Null

* Umgebungstemperatur: 0 °C — 50 °C.




GROUNDING

ZUP series units are Class | product. To minimize electrical shock hazard, the ZUP series
units must be connected to an electrical ground. The instruments must be connected to the
AC power supply mains through a standard certified three-wire power cable, with the
ground wire firmly connected to an electrical ground (safety ground) at the power outlet.
Any interruption of the protective ground conductor or disconnection of the protective earth
terminal will cause a potential shock hazard that might cause personal injury.

ERDUNG

Gerate der ZUP Serie sind Produkte der Schutzkklasse |. Zur Minimierung der
Stromschlaggefahr missen die Gerate der ZUP Serie elektrisch geerdet werden. Die
Gerate muissen Uber ein genormtes, dreiadriges Netzkabel angeschlossen werden. Die
Erdungsleitung des Netzkabels muss mit dem Erdungskontakt der Steckdose sicher
verbunden sein. Eine Unterbrechung der Erdungsverbindung der Stromversorgung kann
die potentielle Gefahr eines elektrischen Schlags zur Folge haben.

LIVE CIRCUITS

Operating personnel must not remove the ZUP series unit cover.

No internal adjustment or component replacement is allowed by non-TDK-Lambda
qualified

service personnel. Never replace components with power cable connected. To avoid
injuries, always disconnect power, discharge circuits and remove external voltage sources
before touching components.

SPANNUNGSFUHRENDE Teile

Das Gehause der ZUP Geréate darf von Anwendern nicht gedffnet werden. Modifikationen
sowie der Austausch von Bauteilen ist ausschlieBlich qualifizierten Mitarbeitern der TDK-
Lambda erlaubt. Um Verletzungen zu vermeiden, sind vor Arbeiten im Gerat alle
Anschlisse zu trennen, Kapazitdten zu entladen und Fremdspannungsquellen zu
entfernen.

PARTS SUBSTITUTIONS & MODIFICATIONS

Parts substitutions and modifications are by authorized TDK-Lambda service personnel
only. For repairs or modifications, the instrument must be returned to TDK-Lambda service
facility.

AUSWECHSELN UND VERANDERUNG VON BAUTEILEN

Das Auswechseln sowie die Veranderung von Teilen darf nur von autorisierten TDK-
Lambda Servicemitarbeitern durchgefuhrt werden. Fur Reparaturen oder Veranderungen
muss das Great an den TDK-Lambda Kundendienst zuriickgeschickt werden.

AC INPUT

Do not connect ZUP series unit to mains supply exceeding the input voltage and frequency
rating. The input voltage and frequency rating is: 100-240V~, 50/60Hz. For safety reasons,
the mains supply voltage fluctuations should not exceed +10% of nominal voltage.

Netzeingang

Gerate der ZUP Serie nicht an einen Netzanschluss anschliesen, dessen Eingangsspannung und
Frequenz Uber die Geratespezifikation hinausgehen. Eingangsspannung und Frequenz betragen:
100-240 V~ 50/60 Hz. Fur sicheren Betrieb des Gerates ist eine Abweichung von maximal £10 % von
der Nominalspannung erlaubt.




ENERGY HAZARD

The main output of ZUP series units is capable of providing hazardous energy. Due to
hazardous energy level the output and connections therefore must not be user accessible.
Manufacturer’s final equipment must provide protection to service personnel against
inadvertent contact with output bus bars.

GEFAHRLICHE ENERGIEINHALTE

Der Ausgang der ZUP Geréate kdnnte gefahrliche Energieinhalte bereitstellen. Aufgrund
des gefahrlichen Energiepotentials durfen der Ausgang und Verbindungsleitungen fiir
Endanwender nicht bertihrbar sein. Der Einbau in ein Endgerat muss so erfolgen, dass das
Bedienpersonal nicht versehentlich mit den Ausgangsanschliissen in Kontakt kommen
kann.

FUSE

Internal fuse is sized for fault protection and if a fuse was opened it would indicate that
service is required. Fuse replacement should be made by qualified technical personnel.
Referto maintenance instructions in Chapter 6 for fuse ratings.

SICHERUNG

Die interne Sicherung trennt das Gerat im Fehlerfall von der Netzspannung. Hat die
Sicherung ausgel6st, ist das Gerat defekt. Die Sicherung darf nur durch qualifizierte
technische Fachkrafte ausgetauscht werden. Die Sicherungswerte entnehmen Sie der
Wartungsanleitung in Kapitel 6.

WARNING:

There is electric shock hazard when the power supply output is adjusted above 60VD
Ensure that there is no possibility to touch simultaneously one of the output pins and earth
(including the power supply’s metal enclosure) nor to touch simultaneously one of the
output pins and metal parts of any external products supplied by the power supply when
the outputis adjusted above 60VDC.

WARNUNG:

Bei einer eingestellten Ausgangsspannung von uber 60VDC besteht die potentielle
Gefahr eines elektrischen Schlages. Stellen Sie sicher, dass niemals ein Ausgangspol und
Erde (einschlieRBlich das Metall-Gehduse der Stromversorgung) gleichzeitig berihrt
werden kdnnen. Dies gilt in gleicher Weise fur einen Ausgangspol und andere leitfahige
Komponenten der angeschlossenen Last, wenn die Ausgangsspannung der
Stromversorgung auf einen Wert von Giber 60VDC eingestellt ist.

WARNING:

There is a potential shock hazard when using a power supply with an output voltage
greater than 60VDC. Do not turn ON power supply when output voltage is above 60VDC
without output bus-bars and output connectors protection assembled. Turn OFF power
supply or disconnect power supply from AC mains before making or changing any rear
panel connection.

WARNUNG:

Bei Einsatz einer Stromversorgung von uber 60VDC Nennspannung besteht eine
potentielle Gesundheitsgefahr durch elektrischen Schlag. Schalten Sie keine
Stromversorgung mit einer Ausgangsspannung von Uber 60VDC EIN, ohne dass die
Schutzabdeckungen der Ausgangsstecker und Ausgangs-Stromschienen montiert sind.
Schalten Sie die Stromversorgung AUS oder ziehen Sie den Netzstecker, bevor Sie
Anschlisse auf der Riickseite vornehmen oder verandern.




GERAUSCHPEGEL
Maschinenldarminformations - Verordnung - 3. GPSGV, der hochste Schalldruckpegel betragt
weniger als 70 dB(A) gemadss EN ISO7779.

SYMBOLS

Caution, risk of danger. Instruction manual | AchtungGefahr.Symbolim Benutzerhandbuch.

symbol. The instrument will be marked Das Gerat wird mit diesem Symbol

with this symbol when it is necessary for the ekennzeichnet, wenn der Benutzer

user to refer to the instruction manual nweisungen im Handbuch beachten muss.
1 Indicates ground terminal. Protective Conductor Terminal.
— Zeigt einen Erdungsanschluss an. Schutzleiterklemme.

OFF (Supply). I ON (Supply). | Standby (Supply) .

AUS (Zufuhr). EIN (Zufuhr). Standby (Zufuhr) .

— Direct current (DC).

~ Alternate current (AC).
Gleichstrom (DC). Wechselstrom (AC).

Denotes hazard. An attention to a procedure is called. Not following the procedure correctly
could result in personal injury. A WARNING sign should not be skipped and all indicated
conditions must be fully understood and met.

Bezeichnet Gefahren. Es wird die Beachtung eines Verfahrens empfohlen. Nichteinhaltung des
Verfahrens kann zu Kérperverletzung fiihren. Ein WARN-Hinweis darf nicht ignoriert und alle
angefiihrten Verfahren miissen eindeutig verstanden und umgesetzt werden.

Denotes hazard. An attention to a procedure is called. Not following the procedure correctly
CAUTION could result in damage to the equipment.

Bezeichnet Gefahren. Es wird die Beachtung eines Verfahrens empfohlen. Mangelhafte
Einhaltung des Verfahrens kann zu Beschadigung der Gerate fiihren.




SAFETY INSTRUCTIONS

OUTPUT TERMINALS COVER
Models up to 60V output voltage

Hazardous voltages may exist at the output terminals.
Attach the terminals cover, supplied with the unit, to the chassis after connecting the load wires as
described below.

After connection of the load wires ( refer to par. 3-7 ), attach the plastic cover to the rear panel of the
power supply, using two self tapping screws supplied with the unit. Refer to Fig. 1-1 for details.

REAR PANEL

PLASTIC COVER

Fig. 1-1: Terminals coverassembly

OUTPUT CONNECTOR COVER
80V and 120V models

LOAD WIRES

MALE CONNECTOR (PSC1.5/3-M-PE , Phoenix)

/ / FEMALE PLUG (PSC 1.5/3-F)

Wires : Copper , AWG16-30
Tightening torque : 4lib-in




CHAPTER1 GENERAL INFORMATION
1.1 USER’S MANUAL CONTENT

This user’s manual contains the operating instructions, installation instructions and specifications of
the ZUP series. For information related to operation with GPIB control, refer to TDK-Lambda GP485
user’s manual.

1.2 INTRODUCTION
1.2.1 General description

The ZUP series are wide range output switching power supplies with laboratory performance. The
ZUP series is power factor corrected and operates from worldwide AC voltage range continuously.
Output voltage and current are continuously displayed and LED indicators show the complete
operating status of the power supply. The front panel controls allow the user to set the output
parameters, the protection levels (over-voltage / under-voltage)and arm the foldback protection to
disable the output if the unit switches from Constant-voltage mode to Constant-current mode.

1.2.2 Configurations

The ZUP can be configured into a programmable power system of up to 31 DC outputs using the built-
in RS232 or RS485 communication port in the power supply. In a GPIB system the GP485 controller
can control up to 31 ZUP units in a single GPIB address.

1.2.3 Control via the serial communication port
The following parameters can be programmed via the serial communication port:

1. Output voltage setting

2. Output current setting 8. Output current measurement

3. Output On/Off 9. Power supply start-up mode

4. Arming or release of the foldback protection (last setting or safe mode)

5. Over-voltage protection setting 10. Over-voltage pr_ot_ectlon settingread
6. 'Soft' under-voltage limit 11. Under-voltage limitread

7. Output voltage measurement 12. Remote/Local Control

1.2.4 Output connections

Output connections are made to rear panel bus-bars for models up to 60V and connector for the 80V
and 120V models. Either the positive or negative terminal may be grounded or the output may be
floated. The maximum potential (including the output voltage) that either output terminal is from
ground must not exceed the rated output voltage. Local or remote sense may be used. In remote
sense, the maximum voltage drop on each wire is 0.5V for models up to 60V and 2V for the 80V and
120V models.

1.2.5 Analog voltage programming

Analog inputs are provided at the rear panel for analog voltage programming of output voltage and
current, and On/Off control. Inputs are provided for resistive programming of the output voltage and
current.

1.2.6 Parallel operation

Zup units of the same output voltage and current rating can be paralleled in master-slave configuration
with automatic current sharing for power-up purposes.




1.2.7 Cooling and mechanical construction

The Zup series is fan cooled. Upon installation take care to allow free air flow into the power supply via
the front panel and out of the power supply via the rear panel. The ZUP series is contained in a
compact, lightweight package which allows for easy installation and space saving in the application
equipment.

1.3 ACCESSORIES
1.3.1 General

Accessories are delivered with the power supply or separately upon ordering.
Below are listed possible accessories and ordering numbers.

PARTNo. DESCRIPTION

NL 100 19”rack, 3U height

NL200 Dual output packing

NL 101 Blank panel for 19” rack

NL 102 Additional instruction manual

1.3.2 Serial link cables

Serial link cable, for linking power supplies by RS485 communication is not provided with the power
supply. Cable description and order details, refer to par. 5.3.4.

1.3.3 AC Cables
PART No. MARKET DESCRIPTION

ZUP/U USA 13A, 125V, unshielded, 2m typ. length, with IEC320 connector on one
(NC301) side and NEMA-5-15P connector the on other side.
ZUP/E Europe 10A, 250V, unshielded, 2mtyp. length, with IEC320 connector on one
(NC302) side and INT’L 7 standard VI, dual earthing on the other side.
ZUP/O General 10A, 250V, unshielded, 2m typ. length, with IEC320 connector on one
(NC303) side and unterminated stripped wires on the other side. Use the cable
only with plug approved by the national safety standards of the country
of usage.
ZUPI Japan 13A, 125V unshielded, 2m typ. length, with IEC320 connector on one
(NC305) side and Japan type plug on other side.

1.3.4 Front Panel Outputs option

In cases where load connection at the front panel is required, optional Front Panel output Jacks for a
load current of 20A maximum is available. Please note that the power supply height is increased with
this option. Refer to outline drawing (par. 3.12) for details.

ORDER No. DESCRIPTION

ZUP — L 20AFrontPanel Output Jacks




CHAPTER 2 SPECIFICATIONS

2.1 SPECIFICATIONS
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2.2 SUPPLEMENTAL CHARACTERISTICS

The supplemental characteristics give typical but non-warranted performance characteristics. The
supplemental characteristics are useful in accessing applications for the power supply. Several kinds
of supplemental characteristics are listed below.

1. EVALUATION DATA: Typical performance of the power supply.

2.RELIABILITY DATA: Reliability performance of the power supply.

3.1EC 1000 DATA: Performance of the power supply under IEC 1000 test conditions.

4. EMIDATA: Typical EMI (conducted and radiated) performance of the power supply.

The supplemental characteristics data are held in each TDK-Lambda sales and service facility. For
further details please contact the TDK-Lambda office nearest you.
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CHAPTER 3 INSTALLATION
3.1 GENERAL

This chapter contains instructions for initial inspection, preparation for use and repackaging for
shipment. Connection to PC, linking ZUP units and setting the address are described in chapter 5.

ZUP series power supplies generate a magnetic field which might affect the
operation of other instruments. If your equipment is susceptible to magnetic fields,
do not position adjacent to the ZUP.

3.2 INITIAL INSPECTION

Prior to shipment this power supply was inspected and found free of mechanical or electrical defects.
Upon unpacking of the power supply, inspect for any damage which may have occurred in transit.
Keep all packing materials until inspection has been completed. If any damage is detected, file a claim
with the carrierimmediately and notify the TDK-Lambda sales or service facility nearest you.

3.2.1 Mechanical inspection

The mechanical inspection should confirm that there is no exterior damage to the power supply such
as broken knobs or connectors and that the front panel and meter face are not scratched or cracked.

3.2.2 Preparation for use

In order to be operational the power supply must be connected to an appropriate AC source. The line
voltage must be within the power supply specification. DO NOT apply power before reading paragraph
3.3.

3.3 AC SOURCE REQUIREMENTS

The ZUP series can be operated from a nominal 100V to 240V, single phase, 47 ~ 63Hz. The input
voltage range and current required for each model is specified in chapter 2. Make sure that under
heavy load, the AC voltage supplied to the power supply does not fall below “low limit” specifications.

3.4 COOLING & PLACEMENT

This power supply is fan cooled. Upon installation ensure sufficient space for air intake (front panel)
and exhaust (rear panel). The power supply should be used in an area where the ambient temperature
does notexceed +50°C




3.5 RACK MOUNTING

ZUP models can be mounted in a standard 19” rack (3U height). The 200W and 400W models occupy
1/6 rack length. The 800W model occupies 1/3 rack length. Before mounting, must remove device
bumpers as shown in Fig.3-0. The power supplies should be fixed by M4 screws replacing the rubber
feet on the bottom of the power supply. The screws must not protrude more than 6mm into the power
supply. Refer to the outline drawing in this chapter for mounting details.

DETAILA
SCALE 1:1

USE FLAT SCREW DRIVER TO REMOVE THE BUMPERS

-

¢

&

FIG.3-0 Bumpers removal

3.6 POWER CONNECTION

Connection of this power supply to an AC power source should
be made by an electrician or other qualified personnel.

16



This power supply is equipped with a three conductor power cable. The third conductor is the ground
conductor. When the cable is plugged-in to an appropriate receptacle, the power supply is grounded.
Under no circumstances should this power supply be operated without an adequate ground
connection. If a two contact receptacle is encountered, it must be replaced by a three contact
receptacle, properly grounded. This operation should be done by a qualified electrician. It is
recommended to keep the AC input wires separate from the DC output and signal wires to avoid
interference.

The power supply shall be connected to the AC Mains via protective device (circuit breaker,
fuses, ...etc.) rated 20Amax.

To meet radiated EMI specification, the EMI suppressor clamp should be attached to the AC cable as
close as possible to the AC inlet of the power supply.

[WARNING]

Some components inside the power supply are at AC voltage even when the
On/Off switch is in the “Off” position. To avoid the hazard of electric shock,
disconnect line cord and load and wait 2 minutes before removing cover.

3.7 CONNECTING THE LOAD
[WARNING |

Turn off the AC input power before making or changing any rear panel connection.

Make sure that all connections are securely tightened before applying power.

There is a potential shock hazard when using a power supply with a rated output greater than 40V.
Use load wiring with a minimum insulation rating equivalent to the maximum output voltage of the
power supply.

3.7.1 Selecting wire size

Two factors must be considered in selecting wire size.

1. Wires should be at least heavy enough to avoid overheating while carrying the power supply load
current at the rated load, or the current that would flow in the event the load wire were shorted,
whicheveris greater.

2. Wire size should be selected to enable voltage drop per lead to be less than 0.5V at the rated current.
It is recommended to minimize voltage drop on the wires to prevent excessive output power
consumption from the power supply.

Please refer to Tables 3-1 and 3-2 for maximum wire length to limit voltage drop by American and
European measurements respectively.

9 -‘;t Maximum length in feet -
2@ g—\é to limit voltage drop to 0.5V or less
S | 85 [ 5A | 10A | 20A | 50A | 150A
14 2.526 40 20 10 4 1
12 1.589 63 31 15 6 1.7
10 0.9994| 100 50 25 10
8 0.6285| 160 80 40 16
6 0.3953| 253 126 63 25
4 0.2486| 400 200 100 40 13
2 0.1564 | 640 320 160 64 21
0 [0.0983] 1016 | 508 | 254 | 102 | 34 | FR° T wre endh for




E, ~ :‘;E Maximum length in meters -

o < 3 —\E to limit voltage drop to 0.5V or less

N ®Ee ®»

SCE| 5| 5A | 10A | 20A | 50A | 150A
2.5 8.21 12.2 6.1 3.0 1.2 0.4

4 5.09 | 19.6 9.8 4.9 2.0 0.7
6 3.39 | 295 | 147 7.4 2.9 1.0
10 195 | 51.3 | 256 | 12.8 5.1 1.7
16 1.24 80.6 | 40.3 | 20.2 8.1 2.7
25 | 0.795|125.8 | 629 | 314 | 126 4.2
35 | 0.565|177.0 | 88.5 | 442 | 17.7 5.9

Table 3-2: Maximum wire length for 0.5V drop on lead (in meters)

For current not shown in tables 3-1 and 3-2 use formula: Maximum length=500/(current*resistivity)
Where current is expressed in amperes and resistivity in onms/km or ohnms/1000ft.

3.7.2 Wire termination

The wires should be properly terminated with terminals securely attached. DO NOT use non
terminated wires for load connection at the power supply.

At local sensing, short between +LS or +S to -V or -S or -LS will cause damage to the
power supply. Reversing the sense wires might cause damage to the power supply
at local and remote sensing.

3.7.3 Single load connection, Local Sensing

Fig. 3-1 illustrates the connection of a single load to the power supply using local sensing. This
connection is made via the “External Control Connector” located on the rear panel of the power
supply. Local sensing is suitable for applications where load regulationis not critical.

14 —L 13
-S o——o0 -LS
+S o—o0 +LS -S El
COM ||{o——— || On/Off +LS

P o o || Output Good POWER +V +

VCVP ||o———o || VRFV SUPPLY LOAD
VCCP o———o || VRFI -V —
RCCP [lo o || RCVP -LS

2 [—14 -s ]

EXTERNAL CONTROL

CONNECTOR

(ZUP rear panel view)
Fig. 3-1: Single load connection, Local Sensing
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3.7.4 Single load connection, Remote Sensing

Remote Sensing is used in cases where, in Constant VVoltage mode the load regulation is important at
the load terminals. Use twisted or shielded wires to minimize noise pick-up. If shielded wires are used,
the shield should be connected to the ground at one point, either the power supply chassis or the load
ground. The optimal point for the shield ground should be determined by experimentation. At Remote
Sensing, the maximum voltage drop allowed at the load wires is 0.5V per wire for 6V to 60V models
and 2V per wire for 80V and 120V models.

-s 177L -Ls
+S o +LS
COM || o0——o || On/Off

P o o || OutputGood
VCVP || o——o || VRFV
VCCP || o——o || VRFI
RCCP || o o || RCVP

2 1r
EXTERNAL CONTROL
CONNECTOR

(ZUP rear panel view)

To Load Terminals

/"POOO%OC/

POWER
SUPPLY

I+

+V

-V

Fig. 3-2: Remote Sensing, single load.

\Shield

LOAD

3.7.5 Multiple load connections, radial distribution method

In cases of multiple loads connected to one supply, each load should be connected to the power
supply’s output terminals using separate pairs of wires. It is recommended that each pair of wires will
be as short as possible and twisted or shielded to minimize noise pick-up and radiation. The sense
wires should be connected to the power supply output terminals or to the load with the most critical
load regulation requirement.

-S [o——o || -LS
+S o—o +LS
COM || o——o || On/Off

P o o || Output Good
VCVP || o0—o || VRFV
VCCP || o—0 VRFI
RCCP || o o RCVP

2 r
EXTERNAL CONTROL
CONNECTOR

(ZUP rear panel view)

+S
+LS

POWER +V
SUPPLY v

-LS
-S

]

]

Fig. 3-3: Multiple load connections with distribution terminal

LOAD #1

LOAD #2

LOAD #3




3.7.6 Multiple load connections with distribution terminals

If remotely located output distribution terminals are used, the power supply output terminals should be
connected to the distribution terminals by a pair of twisted or shielded wires. Each load should be
separately connected to the remote distribution terminals. If Remote Sensing is required, the sensing
wires should be connected to the distribution terminals or at the most critical load.

W «4— To Dristribution Terminals
] + LOAD #1
-S f/ ol]| -LS —
+S o || +LS +5
coM o——o || On/Off POWER ny

P ) o || Output Good SUPPLY + LOAD #2
VCVP || o—o || VRFV -V -
VCCP || o——o || VRFI s -V
RCCP || o o || RCVP DISTRIBUTION +

2 1 r TERMINAL LOAD #3
EXTERNAL CONTROL
CONNECTOR

(ZUP rear panel view)

Fig. 3-4: Multiple load connections with distribution terminal

3.7.7 Grounding outputs

Either the positive or negative output terminals can be grounded. To avoid noise problems caused by
common-mode current flowing from the load to ground, it is recommended to ground the output
terminal as close as possible to the power supply output.

Always use two wires to connect the load to the power supply regardless of how the system is
grounded.

The maximum potential (including output voltage) that either output terminal
is from ground, must not exceed the specified voltage on the front panel.

3.8 EXTERNAL CONTROL CONNECTOR
3.8.1 General

The external control connector, used for analog programming of the power supply, is located on the
rear panel of the unit,(Fig. 4-2, item 4). The pin assignment is shown in Fig. 3-5 below.

14 |[o 13
. WARNING
o The External Control Connector signals are connected to
the negative output terminal. If the negative output terminal
° is floated with respect to chassis ground , those signals will
o also float at the same potential. Use appropriate safety
Fig. 3-5: ° measures to prevent a shock hazard.
2 |2 1

External Control Connector pin
assignment (ZUP rear panel view)
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3.8.2 Pin Description

# | Name Description Par.

1| RCVP Resistive Constant Voltage programming 4.410

2 | RCCP Resistive Constant Current programming 4.4.10

3 | VRFI Reference voltage for Constant Current control. (connected to 4.4.10, 11,12
VCCP pin except external voltage or resistive programming).

4 | vCCP Input of the Constant Current control circuit. 4.410, 11,12

5 | VRFV Reference voltage for Constant Voltage control. (connected to 4.410, 11,12
VCVP pin except external voltage or resistive programming).

6 | VCVP Input of the Constant Voltage control circuit. 4.4.10, 11,12

7 | OUTPUT| Open collector output. 0~0.8V during normal operation, open at 4.4.15

GOOD fault condition (OVP, FOLD and Over-Temp.).
8| P Parallel connection pin. 4.413
4

9 | ON/OFF | On/Off control pin. 4.4.8

10| COM Common pin for programming, On/off control and Output Good 4.4.10, 11,12
signal. Internally connected to - Sense. 4.4.8

11| +LS Positive Local sensing pin. 3.7.3,4,5,6

12| +S Positive Sensing pin for remote sense operation. 3.7.3,4,5,6

13| -LS Negative Local sensing pin. 3.7.3,4,5,6

14| - S Negative Sensing pin for remote sense operation. 3.7.3,4,5,6

Table 3-3: External Control connector pin description

COM pin (10) is connected internally to the - Sense potential. Connection of the COM to another
potential or other than shown in this manual may cause damage to the power supply.

3.8.3 External Control Connector - Technical description

1. Connector type : AMP, Part No: 5102617-5 14 contacts, double row.
2. Receptacle : AMP, Part No: 87631-9, Polarized, 14 contacts, double row.

3. Receptacle contacts : AMP, Part No: 87523-5 (strip form) or 87523-6 (loose piece).

4. Wires : AWG: 24 to 20.
5. Hand tool for wire connection : AMP, Part No: 90202-2.
6. Applicator for stripper/crimper machine : AMP, Part No: 466905-1
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3.8.4 External Control Connector - Default configuration connections

The external control connector is configured for Local sensing and no external On/Off control. Refer
to Fig: 3-6 below for the default configuration description. The default configuration is: Local sensing,
Rear panel On/Off disabled (On/Off can be controlled by the Front panel or by the serial
communication port), and output voltage and current are controlled by the Front panel or by the serial
communication port. For other configurations, remove the contact that should be modified, and
replace it with a new one with a suitable connection. Replacement contacts are supplied in the

packaging of the power supply.

14 13

-S o—o -LS

+S || o—= +LS
COM ([ o—o On/Off

P o o Output Good

VCVP || o—o || VRFV Fig.3-6:
VCCP || o—o || VRFI External Control connector - default configuration
RCCP || o o | RCVP (ZUP rear panel view)

2 1

3.9 REPACKAGING FOR SHIPMENT

To ensure safe transportation of the instrument, it is recommended to use the original package. The
original packaging material is reusable. If the original package is not available, contact the
TDK-Lambda Sales or service facility near you for details on obtaining suitable packaging and
shipping information. Please attach a tag to the power supply describing the problem and specifying
the owner, model number and serial number of the power supply.
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3.12 OUTLINE DRAWINGS

Front Panel Output Jacks Option: available for ZUP200W, ZUP400W and ZUP800W series for 6V to
60V models.

ZUP200/L and ZUP400/ L ZUP800/L

Up to 20A output current via front panel jacks.

CAUTION: ZUP800 front panel output is protected against overcurrent by 25A 125V Fast acting fuse.
For continued protection against risk of fire, replace only with same type and rating of fuse.

000000 0 O
OOOOoOO

153.0 ¥10

= =10
006

=

392.0 Max.

X

Physical Dimensions in mm.
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CHAPTER 4 OPERATING INSTRUCTIONS
4.1 INTRODUCTION

This chapter describes the operating modes, controls and indicators of the ZUP power supply series.
Details of local operation via the front panel and various modes of operation are described in this
chapter, including remote analog control via the rear panel. For computer control via the Serial port
(RS232 or RS485), refer to chapter 5.

4.2 CONTROLS AND INDICATORS
4.2.1 Front panel

T
e enee 8
AN GUBLNE wa sulp

SV

Fig. 4-1: Front panel controls and indicators
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Table 4-1: Front panel controls and indicators

#

Control/Indicator

Description

Par.

AMPS Display

Actual output current display at normal operation. While
adjusting the output current, the set value will be shown.
The display will automatically return to show the actual
current approx. 3sec from completion of adjustment.

VOLTS Display

Actual output voltage display at normal operation. The
measurement circuits monitor the voltage at the sensing
points, hence at remote sensing where there is voltage
drop on the load wires, the voltage at the power supply
output terminals will be higher than the displayed value.
Attention should be taken not to exceed the output power
rating. While adjusting the output voltage, the set value will
be shown. The display will automatically return to show the
actual voltage approx. 3sec after completion of

CV Indicator

P~ H 4 4
aujusSuTieIT
CV LED indicates that the power supply is regulating it's
output ataconstant voltage.

CC Indicator

CC LED indicates that the power supply is regulating it's
output ata constant current.

ADJUST knob
(Rotary pulse generator)

The ADJUST knob functions to determine the following
output parameters:

1. Output voltage adjust - as determined by V/A pushbutton

4.4.2

2. Output current adjust - as determined by V/A pushbutton

4.4.3

3. Over voltage protection adjust - as determined by
OVP/UVP pushbutton

4.4.5

4. Under voltage soft limit adjust-as determined
by OVP/UVP pushbutton

446

5.Address selection

ALM Indicator

ALM indicates alarm caused by activation of one of the
following protections:

* Over voltage protection

* Overtemperature protection

* Foldback protection

OUT Pushbutton

Main function: Enable or disable the power supply output.
Auxiliary function: Press and hold OUT pushbutton for
approx. 3sec to change function to select between safe
mode restart and automatic restart.

448
449

REM Pushbutton

Main function: Select between local or remote operation.
Auxiliary function: Press and hold REM pushbutton for
approx. 3sec to change function to select between RS232
or RS485 communication.

524

FOLD Pushbutton

Pressing FOLD pushbutton arms foldback protection
which shuts down output if supply transits from CV to CC.

447
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Table 4-1 continued.: Front panel controls and indicators

# | Control/Indicator Description Par.
10| AC ON/OFF Turns AC power On and Off.
11| V/APushbutton Selects the voltage or current adjust mode. fast or slow |4.4.2

adjustment speed can be selected by pressing the |4.4.3
pushbutton consecutively. Adjustment is made by rotating

the Adjust knob.

12| OVP/UVP Makes selection between Over-voltage or Under-voltage |4.4.5
adjust mode. Adjustment is made by rotating the Adjust (4.4.6
knob.

13| ADDR Main function: Selects the address for remote control. The |5.2.1

adjustmentis made by rotating the Adjust knob.
Auxiliary function: Holding ADDR pressed for approx. 3sec. | 5.2.3
changes the function to Baud-rate selection.

4.2.2 Rear Panel
6V to 60V models 80V and 120V models

CONTROL

EXT. CONTROL

73
wl

Fig. 4-2: Rear panel connections
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4.2.3 Rear Panel Connections description

# | Connection Description Par.
1 | AC Inlet IEC type appliance inlet. 3.6
2 | RemoteIn EIA/TIA-568A type connector, used for connecting power |5.3.4

supply to RS232 or RS485 port of computer for remote
control purposes. When using several power supply units
in a power system, the first unit Remote-in is connected to
the computer and the remaining units are chained,
Remote-In to Remote-Out.

3 | Remote Out EIA/T_IA-568 type c_onnector, u_seq for chaining power |5.3.4
supplies to form a serial communication bus.

4 | External control Connector containing control and signal lines for external | 3.8
(remote) control of the power supply. +/- Sense, On/Off,
Output voltage and current programming by external
resistor and Output voltage and current programming by
external voltage and Output Good signal.

5 | Output Bus Bars Bus bars for output connection. Use M6 or 1/4” screws for | 3.7
(6V to 60V models) load wire connections.

M4 thread for grounding either the positive or negative
output.

7 Output connector Male connector , PSC 1.5/3-M-PE , Phoenix.
(80V and 120V models)

6 | Ground thread

4.3 TURN-ON CHECKOUT PROCEDURE
4.3.1 General

The following procedure ensures that the power supply is operational and may be used as a basic
incoming inspection check.

4.3.2 Prior to operation

Check that the Rear panel external control receptacle is properly inserted into the connector and the
wires are connected as shown in Fig: 3-6. Connect the unit to an AC source as described in paragraph
3.6. Connect a DVM to the output terminals.

4.3.3 Constant Voltage check

Turn-on the power supply. Turn on the output by pressing OUT pushbutton so the OUT LED
illuminates. Momentarily press V/A pushbutton, until the V LED illuminates and the VOLTS display
shows FA_V. The AMPS display will show the last setting of the output voltage. Rotate the Adjust knob
at the front panel and check that the output voltage can be varied throughout the entire range. Check
that the AMPS display shows the correct output voltage (within the display specifications).
Momentarily press V/A pushbutton again, so the A LED illuminates and the VOLTS display shows
FA_A. The AMP display will show the last setting of the output current. Rotate the Adjust knob and
check that the AMP display varies. Setthe AMP display to the rated output current.
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4.3.4 Constant Current check

Turn off the power supply. Connect an electronic load with suitable voltage and current rating to the
output terminals, as explained in paragraph 3.7.3. Turn-on the power supply. Vary the load current
and check that the unit regulates the output voltage while the load current is smaller than the power
supply currentrating. Further increase the load current and check that the power supply regulates the
outputcurrent.

4.3.5 OVP check

Adjust the output voltage to zero using the front panel knob. Momentarily press OVP/UVP pushbutton
until the OVP LED illuminates and the VOLTS display shows OUP. The AMPS display will show the
last setting of the OVP level. Rotate the Adjust knob to 50% of the supply’s voltage rating. Adjust the
output voltage toward it's maximum and check that the output voltage cannot be increased more than
the OVP setting.

4.3.6 UVP check

Adjust the output voltage to the rated voltage using the front panel knob. Momentarily press
OVP/UVP pushbutton until the UVP LED illuminates and the VOLTS display shows UUP.. The AMPS
display will show the last setting of the UVP level. Rotate the ADJUST knob to 50% of the supply’s
voltage rating. Adjust the output voltage toward it's minimum and check that the output voltage cannot
be decreased below the UVP setting.

4.3.7 Foldback check

Set the load current to 50% of the supply rating. Momentarily press FOLD pushbutton and check that
the FOLD LED illuminates. Increase the load current toward the supply current rating. Check that the
output voltage and current fall to zero when the load current reaches the Constant Current setting.
The FOLD LED should flash , the ALM LED illuminates and the output is disabled in this condition.
Reduce the load current setting below the power supply current rating and momentarily press FOLD
pushbutton. Check that the output voltage and current recover and FOLD continuously illuminates.
Momentarily press the FOLD pushbutton and check that FOLD LED turns off.

4.3.8 Output On/Off

Repeatedly press OUT pushbutton and check that the power supply output is turned On and Off.
While the outputis On, the OUT LED illuminates. While the output is Off, the LED is Off.

4.3.9 Address setting

Momentarily press ADDR pushbutton so the ADDR LED illuminates and the AMPS display shows
Addr. The VOLTS display shows the last address setting. Rotate the ADJUST knob and check that the
VOLTS display varies between 0 and 31.

4.3.10 Local/Remote operation

Repeatedly press REM pushbutton and check that REM LED turns on and off. While the power supply
is at Remote mode, the LED is on and while at Local mode, the LED is off. While the LED is off, turn off
the power supply, remove the DVM and the load wires.
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4.4 LOCAL OPERATION

4.4.1 Introduction

This paragraph describes the operating modes not involved in programming the power supply via it's
serial communication port. Operation utilizing the front and rear panel are described in this paragraph.
Forinformation regarding serial port usage, please refer to chapter 5.

The REM LED on the front panel indicates whether the power supply is in Local or Remote mode. The
extinguished LED indicates Local operation. If the LED illuminates, the REM pushbutton (fig.4-1,
item 8),should be pressed to change the operating mode to Local.

4.4.2 Constant Voltage Operation

1. In constant voltage mode, the power supply maintains the output voltage at the selected value while
the load current varies as required by the load.

2. While the power supply is operating at constant voltage, the CV LED on the front panel illuminates.
3. For coarse output voltage adjustment, press V/A consecutively, until the V LED illuminates, and
the VOLTS display shows FA_V. The AMPS display will show the output voltage setting value.
Rotate the ADJUST knob to set the output voltage. At this mode, approx. 6 turns are required to

adjust the entire range. Approx. 3sec after the adjustment, the display returns to show the
actual voltage and current.

4. Forfine adjustment of output voltage, press VV/Aconsecutively until the VLED illuminates and the
VOLTS display shows SL_V. The AMPS display will show the output voltage setting value. Rotate
the ADJUST knob to set the output voltage. At this mode the adjustment resolution is maximal.
Approx 3sec. after the adjustment, the display returns to show the actual voltage and current.

If after completing the adjustment the display shows a different value than the setting, the power
supply may be at current limit. Check the load condition and the power supply current limit setting.

NOTE
The maximum and minimum setting values of the output voltage are limited by the over voltage
and under voltage protection settings. Refer to par. 4.4.5 and 4.4.6 for details.

4.4.3 Constant Current Operation

1. In constant current mode the power supply maintains the output current atthe selected value, while
the load voltage varies with the load requirement.

2. While the power supply is operating at constant current, the CC LED on the front panel illuminates.

3. For coarse output current adjustment, press VV/A consecutively, until the ALED illuminates, and
the VOLTS display shows FA_A. The AMPS display will show the output current setting value.
Rotate the ADJUST knob to set the output current. At this mode, approx. 6 turns are required to
adjust the entire range. Approx. 3sec after the adjustment, the display returns to show the
actual voltage and current.

4. Forfine adjustment of output current, press V/A consecutively until the ALED illuminates and the
VOLTS display shows SL_A. The AMPS display will show the output current setting value. Rotate
the ADJUST knob to set the output current. At this mode the adjustment resolution is maximal.
Approx 3sec. after the adjustment, the display returns to show the actual voltage and current.
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4.4.4 Automatic Crossover

If the power supply operates in Constant voltage mode while the load current is increased to greater
than the current limit setting, the power supply will automatically switch to Constant current mode. If
the load is decreased to less than the current limit setting, the power supply will automatically switch
back to Constant voltage mode.

4.4.5 Over Voltage Protection (OVP)

1.The OVP circuit monitors the voltage at the power supply sensing points thus guaranteeing the
protection level at the load. Upon detection of Over Voltage condition, the power supply will shut
down. To resume operation, the power switch should be turned off for approx. 30sec. Prior to turn-

on,check carefully that the sense wires are connected correctly and secured.

2. OVP setting values are limited at the minimum and maximum levels. At minimum level, the OVP

level is limited by the Output Voltage setting, therefore the OVP level cannot be adjusted below the
Output Voltage. At maximum level, the OVP level is limited to the values shown in Table 4-1.

MODEL (by output voltage) 6V 10v 20V 36V 60V 80V 120V

Maximum OVP 7.5V 13V 24V 40V 66V 88V 132V

Table 4-1: Maximum OVP setting levels.

3.Forover voltage protection adjustment, press OVP/UVP consecutively, until the OVP LED
illuminates and the VOLTS display shows OUP. The AMPS display will show the over voltage
protection setting value. Rotate the ADJUST knob to set the over voltage protection level. Approx.
3sec after the adjustment, the display returns to show the actual voltage and current.

4.In orderto see the value of the OVP, press OVP/UVP pushbutton, so thatthe OVP LED illuminates.
Atthis time the display will show the OVP set value for approx. 3sec.

5. The minimum over voltage level is approx. 105% of the output voltage set value. Attempting to
adjust the over voltage protection below this value will result in no response to the adjustment
attempt.

6. In case the OVP is triggered, the front panel control is disabled unitl the AC input is recycled by
turning the AC ON/OFF switch to OFF and after approx. 30 sec. to ON.

4.4.6 Under Voltage Protection (UVP)

1.The UVP prevents adjustment of the output voltage below a certain limit. The combination of UVP
and OVP functions allows the user to create a protection window for sensitive loads circuitry.

2. Forunder voltage protection adjustment, press OVP/UVP consecutively until the UVP LED
illuminates and the VOLTS display shows UUP. The AMPS display will show the under voltage
protection setting value. Rotate the ADJUST knob to set the under voltage protection level.

3. Inorder to see the set value of the UVP, press OVP/UVP pushbutton, so thatthe UVP LED
illuminates. At this time the display will show the UVP set value for approx. 3sec.

4. The maximum under voltage level is approx. 95% of the output voltage set value. An attempt to
adjust the under voltage protection above this value will result in no response to the adjustment
attempt.

5.The under voltage protection is a software protection only.
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4.4.7 Foldback Protection

1. Foldback protection will shut down the power supply output if the load current exceeds the current
limit setting level. This protection is useful when the load circuitry is sensitive to over current
condition.

2. To arm the Foldback protection, the FOLD pushbutton should be pressed so the FOLD LED

illuminates. At this condition transition from Constant Voltage to Constant Current mode will
activate the Foldback protection.

3. Activation of the Foldback protection disables the power supply’s output, turns on the ALM (alarm)

LED and flashes the FOLD LED.
4. There are 2 modes of releasing an activated Foldback protection.
1. Short press on FOLD pushbutton enables the output and re-arms the protection circuit. If the load
is smaller than the currentlimit level, the power supply will restore normal operation. If the load
is greaterthan the currentlimitlevel, the output will be disabled again and Foldback indicators will
beon.
2.Long press (approx. 3sec) on FOLD pushbutton will disable the Foldback protection circuit and
enable the output. The power supply will restore operation to Constant Voltage or Constant
Current mode depending on the load characteristics and power supply setting.

4.4.8 Output ON/OFF Control

The ON/OFF circuit has two controls; a front panel pushbutton and a rear panel connection. priority is
given to the rear panel connection.

1. Rear panel ON/OFF Control

Contacts 9, 10 at the rear panel External Control connector (fig. 4-2, item 4) serve as ON/OFF
terminals. Either short circuit or TTL ‘0’ level enables the power supply output and open circuit or TTL
‘1’ level disables the power supply’s output. An open collector transistor can be used for the ON/OFF
control as shown in fig. 4-3, with sink current ability of more than 2.5mA. Please note that pin 10 (COM)
is internally connected to the - Sense potential, therefore for floating ON/OFF Control a photocoupler
should be used as shownin Fig. 4-4.

-s _LS -S o—-el| -LS
+S +LS 2£TA +S —o || +LS oN
coM On/Off ﬂ_ COM || e~ «7[[ On/Off <& I L ore
p OFF P o o 4\

VCVP VRFV ™ Output Good VCVP|| «e—e || VRFV ™ Output Good
VCCP VREI VCCP|| &#—e || VRFI

RCCP|| o o || RCVP
RCCP RCVP r

2 1
Fig. 4-3: ON/OFF Control, references to - Sense. Fig. 4-4: Floating ON/OFF
(ZUP rear panel view) Control

(ZUPrear panel view)

2. Front panel ON/OFF Control

The Front Panel ON/OFF is controlled by the OUT pushbutton. To enable the output, OUT
pushbutton should be pressed so that OUT LED illuminates. The operation of OUT pushbutton is
enabled only if the rear panel ON/OFF is configured to ‘ON’.
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4.4.9 Last Setting Memory

The ZUP series is equipped with Last Setting Memory which stores all power supply parameters at
each ac turn-off sequence of the power supply. The OUT parameter storage is determined prior to the
acturn-offto allow two modes of re-start of the power supply.

STORED PARAMETERS
1. Output Voltage
2. Output Current
3 OVP Levels 7. REMOTE/LOCAL
4 UVP Level 8. ADDRESS
: evels 9. Communication Standard (RS232/RS485)
5. FOLD
10. Baud-rate
6. Re-startmode

11. Service request parameters
(Items 8-10 are related to computer controlled
operation and explained in chapter 5).

1. Automatic start mode

In this mode the power supply restores it’s last operation setting and sets the OUT to ‘ON’ state. Upon
start-up, the output is enabled and the power supply delivers power to the output terminals. To select
this mode press and hold OUT pushbutton. After approx. 3sec., the display will continuously cycle
between AS ON (auto-start on) and AS OFF (auto-start off), approx. every 3sec. Releasing the OUT
pushbutton while AS ON is displayed, will setthe power supply to automatic start mode. (holding OUT
depressed for more than 1sec. does not change the output on/off status). In cases where the Over
Voltage or Over Temperature or Foldback protection has been activated , the unit will automatically
change to safe start mode after the AC voltage recycling.

2. Safe start mode

In this mode, the power supply restores it's last operation setting and sets the OUT to the ‘OFF’ state.
To select this mode, press and hold OUT pushbutton. After approx. 3sec., the display will
continuously cycle between AS ON (auto-start on) and AS OFF (auto-start off), approx. every 3sec.
Releasing the OUT pushbutton while AS OFF is displayed will set the power supply to safe start
mode. At startup, the output is disabled and the output voltage and current are zero. To enable the
output and restore the last output voltage and current values, OUT pushbutton should be
momentarily pressed.

4.4.10 Output Voltage & Current programming

by external resistor

1. For resistive programming, internal current sources, for output voltage and/or output current

control, supply 1mA current through external programming resistors. The voltage across the

programming resistors is used as a programming voltage for the power supply. Resistance of
0~4kohm programs the output from 0 to full scale (full scale is 105% of the rated voltage or current).

Avariable resistor can control the output over it’s entire range, or a combination of variable resistor

and series/parallel resistors can control the output over a restricted portion of it's range. Alternatively,

a switch can be used to select fixed values of programming resistance to obtain a set of discrete

voltages or currents. Care must be taken to avoid open circuit at the programming resistors, as it will

cause over-voltage at the output. In this case, no damage to the power supply will be caused

however, itis recommended to set OVP limit to a level which is safe for the load circuitry.

2. To maintain the temperature stability specification of the power supply, the resistors used for
programming should be stable and low noise resistors, with temperature coefficient of less than
25ppm and power rating of 1/4W or more.

3. Where external resistor programming is used, front panel control and computer control (via serial
communication) of the output voltage and current are disabled.
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4.OUTPUT VOLTAGE PROGRAMMING BY EXTERNAL RESISTOR

Fig 4-5 shows a typical set-up for programming the output voltage. A variable programming resistor,
0~4Kohm produces a proportional output voltage from zero to full scale. In order to set the low limit, a
series resistor can be connected to the programming resistor. For example; a 1kohm series resistor
will set the lower limit to 25% of full scale. In order to set the upper limit, a resistor can be connected in
parallel to the programming resistor. The resultant programming resistance of the series/parallel
resistors must be between 0 and 4Kohm.

Resistive programming is possible for local and remote sensing.

14
Fig.4-5: o _ .S e oLl -LS
Constant voltage resistive programming.
Optional +S — o +LS
sets upper limit CcoM e ° On/Off
\ P o Output Good

Optional VCVP ° VRFV
sets lower veep e— |[VRFI

w RCCP ° RCVP

0~4K Q

2

External control connector
(ZUP rear panel view)

programming resistor

5.0UTPUT CURRENT PROGRAMMING BY EXTERNAL RESISTOR
Fig 4-6 shows the set-up for constant current resistive programming. The explanation given for
constant voltage resistive programming also applies for constant current.

Fio 46 -S -Ls
ig. 4-6: _
Constant current resistive programming. Optional +S LS
sets upper limit CcCOM On/Off
\ P Output Good
Otptlional VCVP VRFV
sets lower
limit veee VRFI
ARA RCCP RCVP
0~4K QQ

rogramming resistor
prog 9 External control connector

(ZUP rear panel view)
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4.4.11 Output Voltage Programming by external voltage

Fig. 4-7 shows the set-up for external voltage programming of the output voltage. A voltage source
variable from 0 to 4V, programs the output voltage proportionally from zero to full scale. The static load
current on the programming source is less than 2uA. The source resistance should be less than
10Kohm to avoid degradation of offset and drift specifications. When external voltage is used for
programming the front panel and the computer control (via the serial communication) are disabled.

Note: Full scale is 105% of the rated output voltage.

External control connector _s -1 Fig.4-7:
+S +LS Output voltage programming
by external voltage source.

0~4vDC L com On/Off (ZUP rear panel view)
Voltage P Output Good
souree 4 VCvP VRFV

vcce VRFI

RCCP RCVP

4.4.12 Output Current Programming by external voltage

Fig. 4-8 shows the set-up for external voltage programming of the output current. A voltage source
variable from 0 to 4V, programs the output current proportionally from zero to full scale. The static load
current on the programming source is less than 2uA. The source resistance should be less than
10Kohm to avoid degradation of offset and drift specifications.
Note: Full scale is 105% of the rated output current.

14 13

External control connector ¢ -LS Fig. 4-8: .
+S +LS Output current programming
_ I by external voltage source.
0~4vDC L COM |[e—e || On/Off (ZUP rear panel view)
Voltage P |{lo Output Good
source 4 VCVP || e—e || VRFV
VCCP |le VRFI
RCCP . RCVP
2 1

The Com pin at the external control connector is connected to the -Sense potential. NEVER
connect the Com pin (pin10) to any potential, as it may damage the power supply.

Avoid connection of resistors greater than 4kohm or voltage greater than 4V for external resistor
or voltage programming, as it may cause the output voltage and current to exceed the power
supply rating. The display will NOT show the actual voltage and current when such resistor
or voltage is applied for programming.

36




4.4.13 Auto Parallel Operation

1.Up to five units of the same rating can be connected in an auto-parallel combination to provide up to
five times the output current capability. One of the power supplies operates as a master and the
remaining units as slaves. The slave units are analog programmed by the master unit. At remote
operation, only the master unit can be programmed by the computer while the slave units may be
connected to the computer for actual voltage and current readback only.

2. Foldback protection if desired, may only be used with the master unit. When the master unit shuts
down it programs the slave units to zero output voltage.

3. Setting the voltage and current:
The output voltage of the slave units should be programmed higher than the output and the master

to avoid interference with the master CV control. Output voltage of the master should be programmed
tothe desired voltage, and the current limitto the desired load current divided by the number of
parallel units. During operation, the master unit operates at CV mode and the slave units at CC

mode.

4. While operating in CV mode, the master unit regulates the output voltage and the slave units operate
as controlled current source, following the master output current. Itis recommended to design the
power system so that each unit will supply up to 95% ofit's current rating, because of animbalance
which may be caused by cabling and connections voltage drop.

5. Over Voltage Protection: The master unit OVP should be adjusted to the desired OVP level. The
OVP of the slave units should be adjusted higher than the Master OVP. When the master unit shuts
down, it programs the slave units to zero output voltage. If a slave unit shuts down (whenit's OVPis
set lower than the master output voltage), only that unit will shut down and remaining slave units
will supply all the load current.

6. Connection to the Load: At auto-parallel mode, power supplies can be connected in local or

remote sensing. Refer Fig. 4-9, 4-10 & 4-11 for typical connections of paralleled power supplies. The

figure
below shows_connection of two_ units, howeverthe same connection method applies for up to 5 units.

I
1 14 13 1
vo-s |l -1s v L
v 45 ||l || +Ls \
' COM [[o—o || On/Off MASTER !
! POWER [
: P __to  © || Output Good SUPPLY :
i | vevp ||o—o || VRFV |
\ | veep ||o—o || vRFI v +
' |Rccp [0 of! Revp
2 1

| S U
s S LOAD
! S ool LS WV
1
1 +S o——o || +LS \ -
L 9| com ||o—o || On/off SLAVE !
Ve d POWER ,
2 © o || Output Goo SUPPLY |
1| VCVP ||o—o || VRFV |
I £
1B VCCP e o || VRFI v L
[~ I

RCCP ) . .
'y e - ,RCVP ' Fig.4-9: Auto-parallel with local sensing
1 1

(ZUP rear panel view)

With local sensing it is important to minimize the wire length and resistance. Also the wires
resistance should be as close as possible to achieve current balance between power supplies.
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+LS

On/Off
Output Good
VRFV

VRFI

RCVP

On/Off

Output Good
VRFV

VRFI

o or| RCVP

MASTER
POWER
SUPPLY

SLAVE
POWER
SUPPLY

R e |

_To other slaves

+LS
On/Off
Output Good
VRFV
VRFI
1RCVP

On/Off
Output Good
VRFV

VRFI

RCVP

MASTER
POWER
SUPPLY

SLAVE
POWER
SUPPLY
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Fig. 4-10: Local sensing with

distribution terminals.
(ZUPrear panel view)

LOAD

-S

Fig. 4-11: Auto parallel with

remote sensing
(ZUPrear panel view)




4.4.14 Series Operation

1. GENERAL: Two power supplies of the same rating can be connected in series to increase the
output voltage or to provide bipolar output voltage.

When two power supplies are connected in series, they should be programmed to the same output
voltage to prevent damage to the lower voltage supply at short circuit condition.

2. Series connection for increased output voltage:

2.1 General: At this operation mode, two units are connected so their outputs are summed. Set the
current limits of each power supply to the maximum that the load can handle without damage. It is
recommended to connect diodes in parallel to each unit output to prevent reverse voltage during start-
up condition or in case one of the units shuts down. Each diode should be rated to at least the power
supply’s output current. Refer to Fig: 4-12 and 4-13 for this operating mode.

When power supplies are connected in series, and the load or one of the output terminals
is grounded, no point may be at a greater potential ( + or - ) from ground than that specified
on the front panel marking.

|

+L +S +LS +S
+ + 4
POWER POWER é
SUPPLY _ 1 SUPPLY _
+ +
s -S j -L1s -3
LOAD LOAD
+LS +S - +LS +S -
+ » + s
POWER POWER ZE
SUPPLY _ SUPPLY _
s S :| -Ls -S
Fig.4-12: Series connection with local sensing. Fig. 4-13: Series connection, remote sensing.

2.2 Remote programming at series operation for increased output voltage:

1. Programming by external voltage; The analog programming circuits of the ZUP power supply
are referenced to the - Sense potential. Therefore, the circuits used to control each unit must
be separated and floated from each other.

2. Programming by external resistor: Programming by external resistor is possible. Refer to
Fig. 4-5 and Fig. 4-6 for details.

3. Programming via the communication port (RS232/RS485): The communication portis isolated

from the output voltage, therefore power supplies connected in series, can be chained using
the Remote-in and Remote-out connectors.
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3. Series connection for bipolar output voltage:

3.1 General: At this operation mode, two units are configured as a bipolar voltage/current source.
Set the current limits of each power supply to the maximum that the load can handle without damage.
It is recommended to connect diodes in parallel to each unit output to prevent reverse voltage during
start-up condition or in case one of the units shuts down. Each diode should be rated to at least the

power supply’s output current. Refer to Fig. 4-14 for this operating mode.

1
+LS +4S

POWER
SUPPLY

+

' ' coM LOAD

+LS +4S -

POWER
SUPPLY

-LS  -S
LT

Fig. 4-14: Series connection for bipolar output

3.2 Remote programming at series operation for bipolar output voltage:

1. Programming by external voltage; The analog programming circuits of the ZUP power supply
are referenced to the - Sense potential. Therefore, the circuits used to control each unit must
be separated and floated from each other.

2. Programming by external resistor: Programming by external resistor is possible. Refer to
Fig. 4-5 and Fig. 4-6 for details.

3. Programming via the communication port (RS232/RS485): The communication portis isolated
from the output voltage, therefore the serially connected power supplies can be chained using

the Remote-In and Remote-Out connectors.
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4.4.15 Output Good Signal

Output Good Signal is an open collector output, referenced to COM potential, indicating the status of
the power supply output. While the power supply operates normally, the Output Good is low (0~0.8V).
When the power supply output is disabled due to activated OVP, OTP or FOLD protection, or by OUT
set to off, or by ac ON/OFF set to off, then the output signal stops conducting. The maximum sink
currentis 10mAand the maximum voltage is 40VDC.

The Output Good Signal is referenced to the COM potential, therefore pay attention NOT to
short it to another potential as it may damage the unit.

Typical applications of Output Good Signal

1. In multiple power supply systems, itis possible to disable all the units when a critical unit fails. Refer
to Fig 4-15 for typical connection diagram.

Sritical i ? w4 n Y
Unit# 1 =5mA ON/OFF PC1
<+——— PCQl -~

OUT.GOOD R
PCn COM
;‘ F‘ (%) Ry,

-V

. . ZUP# N +V

(*)  For models with output voltage rating greater than 40V use
a Zener diode to limit the Output Good voltage below 40V. ON/OFF PCn
The resistor and Zener power rating must be greater than the &
maximum actual power dissipation. COM

Fig. 4-15: Disabling multiple supply systems. -V

2. Hierarchical structure in multiple supply systems: It is possible to define a hierarchy in multiple
supply systems by enabling any N+1 unit by the Output Good signal of the N unit. In this structure,
failure ofthe N unit will cause all the following units to be disabled. Refer to Fig 4-16 for typical
connections diagram.

ZUP#1 +V 70p# NV
Keg
U0 PC1-A OUT.GOOD
ON/OFF %) QHCE pen1)8
&
coM
[V SE—— COoOM
ZUP#2 +V
Keg
PC2-A
OUT.GOOD
ON/OFF _ _ _ _
Zi(*) & Fig. 4-16: Hierarchical structure in
oM PC1-B multiple supply systems.
-V
———— |




CHAPTER 5 RS232 & RS485 REMOTE CONTROL
5.1 INTRODUCTION

This chapter describes the operation of the ZUP series via the serial communication port. details of
the initial set-up, operation via RS232 or RS485, the command set and the communication protocol
are described in this chapter.

5.2 CONFIGURATION
5.2.1 Address setting

The ZUP addresses can be set to any address between 01 and 31. Follow the procedure described

below to setthe address.

1. Momentarily press the ADDR pushbutton on the front panel so the ADDR LED illuminates and the
VOLTS display shows ‘Addr’.

2. Rotate the front panel knob. While rotating the knob the AMPS display will show the selected
address. When the rotation is stopped, the address shown will be the selected address. The display
will return to show the actual voltage and current approx. 3 sec. from termination of rotating knob.

3. While the unitis in operation, depressing the ADDR pushbutton will cause the display to show the
selected address.

5.2.2 RS232 or RS485 selection

To select between RS232 or RS485 serial communication the following steps should be taken.

1. Press and hold REM pushbutton.(holding REM depressed for more than 1sec does not change the
local/remote status).

2. Press and hold REM pushbutton. After approx. 3sec. the display will continuously cycle between
‘rs232’ and ‘rs485’ approx. every 3sec.

3. Toselect RS232, release the REM pushbutton while ‘rs232 is displayed. To select RS485, release
the REM pushbutton while ‘rs485 is displayed.

4. Approx. 3sec afterreleasing the REM, the display returns to show the actual voltage and current.

5.2.3 Baud rate setting

Six optional rates are possible:300, 600, 1200, 2400, 4800, 9600. To select the desired rate, the

following steps should be taken. The power supply should be at Local operation mode during the

following procedure:

1. Press and hold ADDR pushbutton. After approx. 3 sec. the display will continuously cycle between
the six optional rates approx. every 2 seconds.

2. Toselectthe desired rate, release ADDR while that rate is displayed.

3. After releasing ADDR the display will return to show the actual voltage and current.

5.2.4 Local/Remote selection

To enable the operation via RS232 or RS485, the power supply should be at Remote mode. At this

mode, all the front panel functions are disabled except Local/Remote pushbutton.

Transition from Local to Remote control:

1. Via the front panel: Momentarily press REM pushbutton so the REM LED illuminates. To return from
Remote to Local control, momentarily press REM pushbutton so the REM LED extinguishes.

2. Viathe serial communication port (RS232/RS485): By sending a :RMTn; command to the power
supply. Referto par.5.5.2.
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5.3 REMOTE PROGRAMMING VIA RS232

5.3.1 Introduction

The RS232 interface is accessible through the rear panel IN/OUT jacks. The jacks are 8 contacts
each and conform to EIA/TIA-568Arequirements. The IN and OUT jacks are used to connect the units
in a RS232 or RS458 chain to a controller. The data format is ASCII, 8 bits/character no parity bit, one
stop bit. The baud rate can be selected to one of the 6 possible rates between 300 and 9600bps (refer
to par.5.2.3).Rrefer to par.5.6 for detailed explanation.

Up to 31 ZUP units can be connected to the RS232 control as shownin Fig.5-1.

Upto 31 ZUP units can be connected to the RS232 control as shownin Fig.5-1.
RS232 RS485 RS485

¥ A >

10m max. | 1000m max. |

Fig. 5-1: Linking ZUP units with RS232 control.

5.3.2 Rear panel connectors pinout

8 RXxD*
7 TX(RS232)
6 RXD ™
IN 5 + SG
4 TXD
3 RX (RS232)
2 XD~
1 Not used
8 RXD*
7 NC
6 RXD ™
5 SG
out 4 D"
3 NC
2 TXD ~ . .
1 Not used Fig. 5-2: .
Rear panel connector pinout
X (ZUP rear panel view)
Shield (connector enclosure)

Tx and Rx are used for RS232 communication. Txd +/- and Rxd +/- are used for RS485
communication. Refer to RS232 and RS485 cables description for connection details.

43




5.3.3 RS232 cable ( PC to ZUP ) - ZUP/NC401

The RS232 is used only for connecting the power supply to the controller PC. For linking several
power supplies, referto par.5.3.4.

8
D ¢ W
1

-
0000
coa

Fig. 5-3: RS232 cable with DB-9 DB-9 CONNECTOR 8 PIN CONNECTOR REMARKS
female connector-P/N: ZUP/NC401. PIN NO. NAME PIN NO. NAME
HOUSING| __ SHIELD HOUSING SHIELD
2 RX 7 TX TWISTED
3 TX 3 RX PAIR
5 SG 5 SG

5.3.4 Linking power supplies - ZUP/NC405 / ZUP/W

It is possible to link up to 31 ZUP units, using rear panel In/Out connectors and linking cables as
shownin Fig. 5-1. The first unit communicates with the PC via RS232 as shown in Figs. 5-3. The other
units are linked by RS485 interface. Construction of the linking cable is shown in Fig. 5-4.

T— 8
’5 l// / / \
{ L ( )
8 1
EIA/TIA-568A SHIELDED CONNECTORS
Fig. 5-4: ZUP units linking cable. 8 PIN CONNECTOR (IN)]8 PIN CONNECTOR (OUT)]REMARKS
P/N: ZUP/NC405 PIN NO. NAME PIN NO. NAME
ZUP/W HOUSING SHIELD HOUSING SHIELD
5 SG 5 SG
2 XD~ 2 XD~
4 TXD * 4 TXD+
6 RXD = 6 RXD™
8 RXD + 8 RXD*
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5.4 REMOTE PROGRAMMING VIA RS485
5.4.1 Introduction

For operation environments that require high noise immunity or long distance communication, it is
recommended to use the built-in RS485 interface. The RS485 interface is accessible through the rear
panel In/Out jacks in a similar way to the RS232. The communication is a four-wire type. Refer to par.
5-6 for detailed explanation. Up to 31 ZUP units can be connected to the RS485 control as shown in
Fig. 5-6.

Rs485

o

1000m max. ‘

Fig. 5-6: Linking ZUP units to RS485 control.

5.4.2 RS485 cable ( PC to ZUP ) - ZUP/NC402

5 ] 8
g 7 SN
1 1
Fig. 5-7: RS485 cable with DB-9 DB-9 CONNECTOR 8 PIN CONNECTOR __ |[REMARKS
female connector- P/N: ZUP/NC402 PIN NO. NAME PIN NO. NAME
HOUSING SHIELD HOUSING SHIELD

9 TXD~ 6 RXD~ TWISTED

8 TXD *+ 8 RXD+ PAIR

1 SG 5 SG

5 RXD*~ 2 XD~ TWISTED

4 RXD + 4 XD+ PAIR

5.4.3 Linking power supplies

Power supplies are linked in the same way as described in par. 5.3.4.

5.5 ZUP SERIES COMMAND SET DESCRIPTION

The ZUP command set is divided into four categories as follows:

1. Initialization Control

2. ID Control

3. Output Control

4. Status Control

The commands structure, syntax, and registers definition are described in this paragraph as listed
above.
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5.5.1 Initialization control

# | Commands Description
. . Sets the power supply address. ADR is followed by the address

1| :ADRn; which can be 010 31.
Clears the communication buffer and the following registers:

2 | :DCL; 1. Operational status register
2. Alarm (fault) status register
3. Programming error register

3| :RMTn: Sets the power supply to local or remote mode. (This command is active

’ when the unit is either in Local or Remote modes).Transition from Local to

Remote mode is made via the front panel only.
:RMTO; Transition from Remote to Local mode.
:RMT1; Transition from latched Remote to non-latched Remote.
:RMT2; Latched remote: Transition back to Local mode or to non- latched
Remote can be made via the serial port (RS232/485).
At this mode, the front panel Local/Rem function is disabled. Escape from
this mode to non -latched remote mode can be made by turning the AC
ON/OFF to OFF and after approx. 10sec.to ON again.

4 | -RMT?: Returns the remote/local setting. The returned data is an ASClII string.

’ RM1 (The unitisin remote mode)

RM2 (The unitis in latched remote mode)

5.5.2 ID control commands

# | Commands

Description

Returns the power supply model identification as an ASClI| string:

1 :MDL?;
TDK-Lambda ZUP(XXV)-(YYA).
XX-The rated output voltage
YY - The rated output current
example: TDK-Lambda ZUP(6V-33A)
2| :REV? Returns the software version as an ASClII string:

Ver XX-YYA.B

XX-The rated output voltage
YY-The rated output current
A.B- Version identifier
example: Ver6-331.0
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5.5.3 Output control

# | Commands

Description

1 :VOLn; Sets the output voltage value in volts. This programmed voltage is the actual output
at constant-voltage mode or the voltage limit at constant current mode. The range of
the voltage values are as shownin table 5-1.
Use all digits for voltage programming
Model MIN. MAX.
ZUP6-XY 0.000 6.000
ZUP10-XY 00.000 10.000 Note:
ZUP20-XY 00.000 20.000 The ZUP can accept programmed value
ZUP36XY 00.00 36.00 higher by up to 5% than the table values,
however itis not recommended to program
ZUP60-XY 00.00 60.00
power supply over the rated voltage.
ZUP80-XY 00.00 80.00
ZUP120-XY 000.00 120.00
Table 5-1: Voltage programming range.
Example - ZUP6-XY :VOL5.010; ZUP10-XY :VOL08.500;
2| :voL Returns the string SV(Set Voltage) followed by the present programmed output
voltage value. The actual voltage range is as shown in table 5-1.
example: SV5.010 SV08.500
3| :VOL?; Returns the string AV(Actual Voltage) followed by the actual output voltage. The
actual voltage range is the same as the programming range.
example: AV5.010 AV08.500
4 | :CURn; Sets the output current in Ampers. This programmed current is the actual output

current at constant-current mode or the current limit at constant voltage mode. The
programming range is shown in table 5-2:
Use all digits for current programming.

Model MIN. MAX.

ZUP6-33 00.00 33.00

ZUP6-66 00.00 66.00

ZUP6-132 000.00 | 132.00

ZUP10-20 00.000 20.000

ZUP10-40 00.00 40.00

ZUP10-80 00.00 80.00 Note:

ZUP20-10 00.000 [ 10.000 The ZUP can accept values higher by 5%
ZUP20-20 00.000 | 20.000 than the rating. It is recommended to set
ZUP20-40 00.00 40.00 the output current to 105% of the rating if
ZUP36-6 0.000 6.000 the unit is required to supply the rated
ZUP36-12 00.000 12.000 current.

ZUP36-24 00.000 | 24.000

ZUP60-3.5 0.000 3.500

ZUP60-7 0.000 7.000

ZUP60-14 00.000 | 14.000

ZUP80-2.5 0.0000 | 2.5000

ZUP80-5 0.000 5.000

ZUP120-1.8 0.0000 1.8000

ZUP120-3.6 0.000 3.600

Table 5-2: Current programming range.
Example - ZUP60-3.5 :CUR3.000; ZUP10-40 :CUR07.50;
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5.5.3 Output control continued

Commands

Description

:CURY;

Returns the string SA(Set Amper) followed by the present programmed
output current. The programmed value range is shown in table 5-2.
example- SA3.000 SAO07.50

:CUR?;

Returns the string AA(Actual Amper) followed by the actual output
current. The actual currentrange is the same as the programming range.
example- AA3.000 AA07.50

:OUTn;

Sets the output to On or Off.
:OUT1; - Output On
:0OUTO; - Output Off

:0UT?;

Returns OT followed by the output On/Off status.
OT1-Outputis On
OTO- Outputis Off

:FLDn;

Sets the Foldback protection to On or Off.

:FLD1; Arm thefoldback protection.

:FLDO; Release the foldback protection.

:FLD2; Cancel the foldback protection.

When the foldback protection is activated, :FLDO; will release the
protection and re-arm it while :FLD2; will cancel the protection. If the
protection has not been activated, both commands are the same.

10

:FLD?;

Returns FD followed by the Foldback protection status.
FD1-Foldbackis armed
FDO - Foldback s released

1

:OVPn;

Sets the over-voltage protection level in volts. Over-voltage range
settings are given in table 5-3:

Model MIN. | MAX.
ZUPG6-XY 0.20 7.50
ZUP10-XY | 00.5 | 13.0
ZUP20-XY | 01.0 | 24.0
ZUP36-XY | 01.8 | 40.0
ZUP60-XY | 03.0 | 66.0
ZUP80-XY | 04.0 | 88.0
ZUP120-XY| 006.0 [132.0

Table 5-3: Over-voltage programming range.
Example - ZUP10-XY :0VP08.4;

12

:OVP?;

Returns the string OP followed by the present programmed over-voltage
protection value. The over-voltage range is given in table 5-3.

Example- OP08.4
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5.5.3 Output control continued

# | Commands

Description

13| :UVPn;

Sets the under-voltage protection limits in volts. Under-voltage range
settings are given in table 5-4:

Model MIN. | MAX.
ZUPG-XY 0.00 | 5.98
ZUP10-XY | 0.00 | 9.97
ZUP20-XY | 00.0 19.9
ZUP36-XY | 00.0 | 359
ZUP60-XY | 00.0 | 59.8
ZUP80-XY | 00.0 | 79.8
ZUP120-XY | 000.0 | 119.8

Table 5-4: Under-voltage programming range.
Example - ZUP20-XY :UVPO07.3;

14| :UVP?;

Returns the string UP followed by the present programmed under-voltage
protection value. The under-voltage range is given in table 5-4.

example- UPO07.3

15| :ASTn;

Sets the auto-restart mode to On or Off.
:AST1; - Auto-restartis On
:ASTO; - Auto-restart is Off

16| :AST?;

Returns the string AS followed by the auto-restart mode status.
AS1 -Auto-restartis ON
ASO - Auto-restartis Off

5.5.4 Status control
5.5.4.1 Registers structure

1. Operational Status Register:

The operational status register records signals that are part of the power supply’s normal operation. In
addition to the normal operation data, the register holds an alarm bit which indicates that one of the
alarm (fault) register bits is set. The register is automatically updated and reading it does not change
it's content. Clearing the register is done by DCL command. See table 5-5 for Operational Status
Register content.

Bit Name Bit No [ Meaning

cc/cv 1 ‘0’ - Indicates constant voltage, ‘1’ - constant current.

fold 2 ‘1’ - Indicates foldback protection is armed.

ast 3 ‘1’ - Indicates auto-restart is on, ‘0’ - auto-restart is off.

out 4 ‘1’ - Indicates output is on , ‘0’ -output is off.

srf 5 ‘0’ - Indicates foldback protection SRQ is disabled , ‘1’ - enabled.
srv 6 ‘0’ - Indicates over voltage protection SRQ is disabled , ‘1’ - enabled.
srt 7 ‘0’ - Indicates over temp. protection SRQ is disabled , ‘1’ - enabled.
alarm 8 ‘1’ - Indicates that an alarm register bit is set. (note*1)

Table 5-5: Operational status register content.

Note:

*1 In case of AC fail, the alarm status register ‘AC fail’ bit will be set but will not set the alarm bit.
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2. Alarm Status Register:

The alarm status register records fault conditions occurring during power supply operation. Any set bit
in this register causes the ‘alarm’ bit in the operational status register to be set. Reading the register
does not change it's content. The register is cleared by :DCL; command.

Bit Name Bit No | Meaning

ovp 1 ‘1’ - Indicates that the over-voltage protection was tripped (*3)
otp 2 ‘1’ - Indicates that the over-temperature protection was tripped  (*3)
a/c fail 3 ‘1’ - Indicates that a failure occurred at the input voltage supply  (*1)
fold 4 ‘1" - Indicates that the foldback protection was activated (*2)
prog 5 ‘1’ - Indicates a programming error has occurred (*3)

Table 5-6: Alarm status register content.

Notes: (*1) Since ateach AC turn off the AC fail bitis generated and stored, itis recommended to
send a :DCL; command following application of AC voltage to the power supply, to clear the
alarm status register.
(*2) FOLD bit is automatically reset upon cancellation of FOLD protection.
(*3) OVP, OTP and ‘prog’ bits reset at AC turn-off or by :DCL; command.

In case the OTP or OVP is triggered, the front panel control is disabled until the AC input is
recycled by turning the AC ON/OFF switch to OFF and after approx. 10 sec. to ON.

3. Error Codes Register:

The error codes register records errors that occurred during the programming of the power supply. Any
set bit in this register causes the ‘prog’ bit in the alarm status register to be set. Reading the register
does not change it's content. The register is cleared by :DCL; command.

Bit Name Bit No | Meaning
not used 1
wrong command 2 ‘1’ - Indicates that an unknown string was received

buffer overflow 3 ‘1’ - Indicates an overflow in the communication buffer

wrong voltage 4 ‘1’ - Indicates an attempt to program the power supply to a voltage
out of specification limits.

‘1’ - Indicates an attempt to program the power supply to a current
out of specification limits.

wrong current 5

Table 5-7: Error codes register content.

5.5.4.2 Status control commands

# | Commands Description

1| :STA?; Reads the operational status register content.

Returns the string OS followed by ASCII characters representing the
register’s content.

Refer to table 5-5 for the register content description.

example- OS00010000

2| ALM?: Reads the alarm status register content.

' Returns the string AL followed by ASCII characters representing the
register’s content.

Refer to table 5-6 for the register content description.

example- AL0O0000
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5.5.4.2 Status control commands continued

# | Commands Description

3| -sTP?: Reads the programming error register content.

’ Returns the string PS followed by ASCII characters representing the
register’s content.

Refer to table 5-7 for the register content description.

example- PS00000

4| :STT?; Reads the complete status of the power supply.

This query returns ASCII characters representing the following data:
AV<actual voltage >

SV<voltage setting>

AA<actual current>

SA<current setting>

OS<operational status register>

AL<alarm status register>

PS<programming error register>

example:
AV5.010SV5.010AA00.00SA24.310S00010000ALO0000PS000000

5.6 COMMUNICATION PROTOCOL

5.6.1 General Information

The average command processing time of the ZUP Series is 15mSec. It is not recommended to send
strings of commands to the ZUP power supply without considering the processing time.

For query commands (?,!), wait until the ZUP reply message has been completed , before sending a
new command.

10mSec. minimum delay is required before sending: ADRxx: command and additional 30mSec. after:
ADRxx: command.

5.6.2 Accessing a ZUP Unit

The default condition of the ZUP series is Listen mode. In order to access a ZUP unit, for sending a
command or query, the address of that unit should be sent by the host controller (:ADRn;). The ZUP
that recognizes it's address becomes active and can communicate with the host controller. The other
units remain in Listen mode, waiting to receive their address. To access another unit, the controller
should send the address of that unit. The previously active unit changes it’s state to Listen mode and
the addressed unitbecomes active.

5.6.3 End of Message

The messages generated by the ZUP are terminated by an end of message:
<CR> carriage return character
<LF> linefeed character

When sending a message to the ZUP, there is no need for the end of message characters.
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5.6.4. COMMUNICATION TEST SET UP

1. Equipment : PC with Windows HyperTerminal Private Edition software installed , ZUP
Power Supply , RS232 cable (NC401 when the PC uses DB-9 or NC403
when the PC uses DB-25 connector).

2. PCSetUp: 2.1 Open Hyper Terminal Private Edition...... New Connection
2.2Enteraname

2.3Connectto...........cccuuueen. Directto Com1 or Com2

2.4 Setthe Port Properties as follows:

Bits per second...........c.cc...... 9600
Databits.......ccccocviiiiiiii 8
Parity.....ccooveiienieen, None
Stop bitS...eoieeeeeiiee e 1
Flow control............c.cc... Xon/Xoff

2.6 Setting: ASCII SetUp
select Echo characterslocally

2.7 Press [Caps Loc@ for capital letters
3. ZUP Set Up 3.1 Connect ZUP Power Supply to the PC using RS232 cable (NC401 or
NC403)

3.2 Set via the front panel: Baud Rate 9600, RS232/RS485 to RS232,
address:01

3.3 Set Rem/Local to Rem (Rem LED illuminates)

4. Communication 4.1 Modelidentification test:
test PC: write :ADRO1;:MDL?;
ZUPresponse: TDK-Lambda<XXV-YYA>

4.2 Command test:
PC: write: :0UT1; :VOLn; :CURn; (forn
refer 5.5.3)

The ZUP output should turn on and display will show the output voltage and
actual output current.

ATTENTION: Do notuse Backspace, Enter, Ctrlor Altkeys.
If an error was made during writing , press “;” and write again the command.
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5.7 SERVICE REQUEST

5.7.1 Service Request (SRQ)

Service request is a message generated by the ZUP power supply to interrupt the controller. SRQ
can be generated by a power supply fault condition.

Each of the following conditions can generate SRQ message:

1. Over Voltage Protection (OVP).

2. Over Temperature Protection (OTP).

3. Foldback Protection.

The operator decides which of the conditions are defined as faults. Enabling or disabling a condition
from generating SRQ message does not affect the condition within the power supply.

5.7.2 Service Request message

The service request message consists of three characters terminated by EOS<CR><LF>.
The first character identifies the SRQ cause: 1-Foldback , 2-OVP , 3-OTP.
The 2'nd and 3'rd characters identify the ZUP power supply address.

Example: String generated by a ZUP unit :120<CR><LF> , means foldback protection was activated
in power supply address 20.

5.7.3. Service request enable/disable commands

# Command Description

:SRVn; Enable or disable OVP service request.
:SRV1; Enable OVP service request.
:SRVO0; Disable OVP service request.

2 :SRV?; Returns QV followed by the OVP service request status.
:QV1; OVP service request enabled.
:QV0; OVP service request disabled.

3 :SRTn; Enable or disable OTP service request.
:SRT1; Enable OTP service request.
:SRTO; Disable OTP service request.

4 :SRT?; Returns QT followed by the OTP service request status.
:QT1; OTP service request enabled.
:QTO; OTP service request disabled.

5 :SRFn; Enable or disable Foldback protection service request.
:SRF1; Enable Foldback protection service request.
:SRFO; Disable Foldback protection service request.

6 :SRF?; Returns QF followed by the Foldback protection service request status
:QF1; Foldback protection service request enabled.
:QFO0; Foldback protection service request disabled.
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CHAPTER 6 MAINTENANCE
6.1 INTRODUCTION

This chapter contains maintenance and calibration information for the ZUP power supply series.

6.2 UNITS UNDER WARRANTY

Units requiring repair during the warranty period should be returned to a TDK-Lambda authorized
service facility. Refer to the address listing on the back cover of this user’s manual. Unauthorized
repairs performed by other than authorized service facilities may void the warranty.

6.3 PERIODIC MAINTENANCE

No routine maintenance of the ZUP power supply is required except for periodic cleaning. To clean,
disconnect the unit from the AC supply and allow 30sec for discharging internal voltage. The front
panel and the metal surfaces should be cleaned using a dry cloth. Use low pressure compressed air to
blow dust from the unit.

6.4 ADJUSTMENT AND CALIBRATION

No internal adjustment or calibration are required. Units that are returned for service will be calibrated
at the service facility. There is NO REASON to open the ZUP cover.

6.5 PART REPLACEMENT AND REPAIRS.

As repairs are made only by the manufacturer of authorized service facilities, no part replacement
information will be discussed here. In case of failure, unusual or erratic operation of the unit, contact a
TDK-Lambda sales or service facility nearest you. Please refer to the TDK-Lambda sales offices
listed on the back cover of this user’s manual.

6.6 FUSE RATINGS

ZUP200 Series(ZUP6-33,ZUP10-20,ZUP20-10,ZUP36-6,ZUP60-3.5,ZUP80-2.5,ZUP120-1.8) : TSA 250V
ZUP400 Series(ZUP6-66,ZUP10-40,ZUP20-20,ZUP36-12,ZUP60-7,ZUP80-5,ZUP120-3.6) : T10A250V
ZUP800 Series (ZUP6-132, ZUP10-80, ZUP20-40, ZUP36-24, ZUP60-14): F20A 250V
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