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WARRANTY SERVICE

DISCLAIMER

LIMITATION OF WARRANTY

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.

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, at it’s option, either repair or replace products which prove to be defective.

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 damages in connection with the furnishing, performance or use of this  
material. No part of this document may be photocopied, reproduced or translated into  
another language without the prior written consent of TDK-Lambda. 

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 
a result of the buyer’s circuitry or the buyer’s supplied products. No other warranty is 
expressed or implied.

TRADEMARK INFORMATION
Microsoft™ and Windows™ are trademarks of Microsoft Corporation.
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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 any interference received, including interference that may cause undesired  
operation.

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

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).•

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. This equipment 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 equipment in 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.

Safety Approvals
UL 61010-1 and CSA22.2 No.61010-1 - UL Recognized, C-UL for Canada.
IEC 61010-1 - CB Report and Certificate.
EN 61010-1 - CE mark.
EN 61326-1
Marking by the CE Symbol indicates compliance to the LVD and EMC Directives 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-77855 Achern. 
All technical documentation available on the company website:                         
https://www.emea.lambda.tdk.com/uk/technical-data/data.aspx?resource=Safety-
Certification

2
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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 
for user’s failure to comply with these requirements.

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 Geräte der ZUP Serie sind ohne ausdrückliche schriftliche Genehmigung des 
Geschäftsführers von TDK-Lambda nicht für die Benutzung als kritische Komponente in 
nuklearen Steuerungssystemen,  ebenserhaltenden Systemen oder Geräten für den 
Einsatz in gefährlichen Umgebungen zugelassen.

ÜBERSPANNUNGSKATEGORIE UNUMWELTBEDINGUNGEN
Die Geräte der ZUP Serie wurden hinsichtlich der Uberspannungskategorie II   
klassifiziert.

Die Geräte der ZUP Serie sind zur Benutzung unter folgenden Betriebsbedingungen   
vorgesehen:
* Benutzung in Innenräumen
* Verschmutzungsgrad 2
* Maximale geografische Höhe für den Betrieb: 3000 m über Null
* Umgebungstemperatur: 0 °C – 50 °C.

VORSICHT:
Die folgenden Sicherheitsvorschriften müssen vor Inbetriebnahme und in jedem 
Betriebszustand bei
Service oder Reparatur beachtet werden. Missachtung der Sicherheitsvorschriften und 
Warnhinweise aus diesem Handbuch führen zur Verletzung der bestehenden 
Sicherheitsstandards. Bei Betrieb des Gerätes außerhalb des bestimmungsgemäßen 
Einsatzes können die im Gerät integrierten Schutzfunktionen beeinträchtigt werden. TDK-
Lambda ist nicht haftbar für Schäden, die durch Missachtung dieser 
Sicherheitsvorschriften entstehen können.

OVERVOLTAGE CATEGORY AND ENVIRONMENTAL 
CONDITIONS
The ZUP series units have been evaluated to Overvoltage category II.
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.
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GROUNDING
ZUP series units are Class I 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 I. Zur Minimierung der 
Stromschlaggefahr müssen die Gerate der ZUP Serie elektrisch geerdet werden. Die 
Geräte müssen über 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.

SPANNUNGSFÜHRENDE Teile
Das Gehäuse der ZUP Geräte darf von Anwendern nicht geöffnet werden. Modifikationen 
sowie der Austausch von Bauteilen ist ausschließlich qualifizierten Mitarbeitern der TDK-
Lambda erlaubt. Um Verletzungen zu vermeiden, sind vor Arbeiten im Gerät alle 
Anschlüsse zu trennen, Kapazitäten 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 VERÄNDERUNG VON BAUTEILEN
Das Auswechseln sowie die Veränderung von Teilen darf nur von autorisierten TDK-
Lambda Servicemitarbeitern durchgefuhrt werden. Fur Reparaturen oder Veränderungen 
muss das Great an den TDK-Lambda Kundendienst zurückgeschickt 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 über die Gerätespezifikation hinausgehen. Eingangsspannung und Frequenz betragen: 
100-240 V~ 50/60 Hz. Für sicheren Betrieb des Gerätes ist eine Abweichung von maximal ±10 % von 
der Nominalspannung erlaubt.
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GEFÄHRLICHE ENERGIEINHALTE
Der Ausgang der ZUP Geräte könnte gefährliche Energieinhalte bereitstellen. Aufgrund 
des gefährlichen Energiepotentials dürfen der Ausgang und Verbindungsleitungen für 
Endanwender nicht berührbar sein. Der Einbau in ein Endgerät muss so erfolgen, dass das 
Bedienpersonal nicht versehentlich mit den Ausgangsanschlüssen 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. 
Refer to maintenance instructions in Chapter 6 for fuse ratings.

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.

SICHERUNG
Die interne Sicherung trennt das Gerät im Fehlerfall von der Netzspannung. Hat die 
Sicherung ausgelöst, ist das Gerät defekt. Die Sicherung darf nur durch qualifizierte 
technische Fachkräfte 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 output is adjusted above 60VDC.
WARNUNG:
Bei einer eingestellten Ausgangsspannung von über 60VDC besteht die potentielle 
Gefahr eines elektrischen Schlages. Stellen Sie sicher, dass niemals ein Ausgangspol und 
Erde (einschließlich das Metall-Gehäuse der Stromversorgung) gleichzeitig berührt 
werden können. Dies gilt in gleicher Weise für einen Ausgangspol und andere leitfähige 
Komponenten der angeschlossenen Last, wenn die Ausgangsspannung der 
Stromversorgung auf einen Wert von über 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 über 60VDC Nennspannung besteht eine 
potentielle Gesundheitsgefahr durch elektrischen Schlag. Schalten Sie keine   
Stromversorgung mit einer Ausgangsspannung von über 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 
Anschlüsse auf der Rückseite vornehmen oder verändern.
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GERÄUSCHPEGEL
Maschinenlärminformations - Verordnung - 3. GPSGV, der höchste Schalldruckpegel beträgt
weniger als 70 dB(A) gemäss EN ISO7779.
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OUTPUT TERMINALS COVER
Models up to 60V output voltage

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.

Fig. 1-2: Output wires connection

OUTPUT CONNECTOR COVER 
80V and 120V models

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

FEMALE PLUG (PSC 1.5/3-F)

PLASTIC PLUG COVER

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

WARNING
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.

Fig. 1-1: Terminals  cover assembly

REAR PANEL

LOAD WIRES

PLASTIC COVER

SAFETY INSTRUCTIONS
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CHAPTER 1   GENERAL INFORMATION
1.1   USER’S MANUAL CONTENT

1.2   INTRODUCTION
1.2.1 General description

1.2.2 Configurations

1.2.4 Output connections

1.2.5 Analog voltage programming

1.2.6 Parallel operation

1.2.3 Control via the serial communication port

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.

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. 

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.

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.

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.

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.

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

 1. Output voltage setting
 2. Output current setting
 3. Output On/Off
 4. Arming or release of the foldback protection
 5. Over-voltage protection setting
 6. ‘Soft’ under-voltage limit
 7. Output voltage measurement

 8. Output current measurement
 9. Power supply start-up mode

  (last setting or safe mode)
10. Over-voltage protection setting read
11. Under-voltage limit read
12. Remote/Local Control

8
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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        20A Front Panel Output  Jacks

1.3.1 General

1.3.4 Front Panel Outputs option

1.3.3 AC Cables

1.3.2 Serial link cables

1.3   ACCESSORIES

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

PART No.     DESCRIPTION

NL 100   19” rack, 3U height
NL 200   Dual output packing 
NL 101   Blank panel for 19” rack 
NL 102   Additional instruction manual
                  

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, 2m typ. length, with IEC320 connector on one
(NC302) side and INT’L 7 standard VII, 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.

  ZUP/J   Japan   13A, 125V unshielded, 2m typ. length, with IEC320 connector on one
(NC305)   side and Japan type plug on other side.      

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.

1.2.7 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.

9
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CHAPTER 2   SPECIFICATIONS
2.1 SPECIFICATIONS: 200W/400W Series

 10

CONSTANT
VOLTAGE

CONSTANT
CURRENT

PROGRA-
MING (*3)

DISPLAY INPUT
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2.1 SPECIFICATIONS: 200W/400W Series continued

11

ENVIRON-
MENT

MECHANI-
CAL

EXTERNAL
FUNCTIONS

APPRO-
VALS
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2.1 SPECIFICATIONS: 800W Series 
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2.1 SPECIFICATIONS: 800W Series continued 2.1 SPECIFICATIONS: 800W Series 

12
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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. IEC 1000 DATA:          Performance of the power supply under IEC 1000 test conditions.
4. EMI DATA:                  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.

14
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CHAPTER 3   INSTALLATION
3.1    GENERAL

3.2   INITIAL INSPECTION

3.2.1  Mechanical inspection

3.2.2  Preparation for use

3.3   AC SOURCE REQUIREMENTS

3.4   COOLING & PLACEMENT

 NOTE

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.

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 carrier immediately and notify the TDK-Lambda sales or service facility nearest you.

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.

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.

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.

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 not exceed +50 CO

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.

1514
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DETAIL A
SCALE 1 : 1

USE FLAT SCREW DRIVER TO REMOVE THE BUMPERS

3.5   RACK MOUNTING

3.6   POWER CONNECTION

FIG.3-0 Bumpers removal

 CAUTION

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.

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.
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

 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.

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   CONNECTING THE LOAD

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, 
whichever is 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.

Table 3-1: Maximum wire length for 
0.5V drop on lead (in feet)

5A
40 20 10 4 1
63 31 15 6 1.7

100 50 25 10 3
160 80 40 16 5
253 126 63 25 8
400 200 100 40 13
640 320 160 64 21
1016 508 254 102 34

14
12
10
 8
 6
 4
 2
 0

   2.526
   1.589
   0.9994
   0.6285
   0.3953
   0.2486
   0.1564
   0.0983

Maximum length in feet -
to limit voltage drop to 0.5V or less

10A 20A 50A 150A

17
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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 ohms/km or ohms/1000ft.

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

5A
12.2 6.1 3.0 1.2 0.4
19.6 9.8 4.9 2.0 0.7
29.5 14.7 7.4 2.9 1.0
51.3 25.6 12.8 5.1 1.7
80.6 40.3 20.2 8.1 2.7

125.8 62.9 31.4 12.6 4.2
177.0 88.5 44.2 17.7 5.9

2.5
 4
 6
10
16
25
35

     8.21
     5.09
     3.39
     1.95
     1.24
    0.795
    0.565

Maximum length in meters -
to limit voltage drop to 0.5V or less

10A 20A 50A 150A

<

3.7.2 Wire termination

3.7.3 Single load connection, Local Sensing

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

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 regulation is not critical.

Fig. 3-1: Single load connection, Local Sensing 
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 CAUTION
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.
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3.7.4  Single load connection, Remote Sensing

3.7.5  Multiple load connections, radial distribution method

Remote Sensing is used in cases where, in Constant Voltage 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.

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.

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

Fig. 3-3: Multiple load connections with distribution terminal
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Fig. 3-5: 

3.7.6  Multiple load connections with distribution terminals

3.7.7  Grounding outputs

3.8   EXTERNAL CONTROL CONNECTOR
3.8.1 General

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.

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 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.

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 
also float at the same potential. Use appropriate safety 
measures to prevent a shock hazard.

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

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

 WARNING

 1

 14  13
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 VRFI VCCP
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(ZUP rear panel view)

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

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

# Name

 1     RCVP

 2     RCCP

 3     VRFI

 4     VCCP

 5     VRFV

 6     VCVP

 7     OUTPUT
        GOOD

 8     P

 9     ON/OFF

10    COM

11    + LS

12   + S

13    - LS

14     -  S

Description

Resistive Constant Voltage programming

Resistive Constant Current programming

Reference voltage for Constant Current control. (connected to 
VCCP pin except external voltage or resistive programming).

Input of the Constant Current control circuit. 

Reference voltage for Constant Voltage control. (connected to 
VCVP pin except external voltage or resistive programming).

Input of the Constant Voltage control circuit.

Open collector output. 0~0.8V during normal operation, open at
fault condition (OVP, FOLD and Over-Temp.).

Parallel connection pin.

On/Off control pin.

Common pin for programming, On/off control and Output Good 
signal. Internally connected to   - Sense.

Positive Local sensing pin.

Positive Sensing pin for remote sense operation.

Negative Local sensing pin.

Negative Sensing pin for remote sense operation.

4.4.10

4.4.10

4.4.10, 11, 12

4.4.10, 11, 12

4.4.10, 11, 12

4.4.10, 11, 12

4.4.15

4.4.13
4
4.4.8

4.4.10, 11, 12
4.4.8

3.7.3, 4, 5, 6

3.7.3, 4, 5, 6

3.7.3, 4, 5, 6

3.7.3, 4, 5, 6

Par.

Table 3-3: External Control connector pin description

 CAUTION
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.
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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.

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.

Fig. 3-6: 
External Control connector - default configuration
(ZUP rear panel view)

 1

 14  13

 2

  - LS  - S

  +LS  +S

 On/Off COM
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Physical Dimensions in mm.

392.0 Max.

  70.0
+0.5_

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

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.

3.12   OUTLINE DRAWINGS

  140.0
+0.5_
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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.

CHAPTER 4   OPERATING INSTRUCTIONS
    4.1 INTRODUCTION

4.2   CONTROLS AND INDICATORS

4.2.1 Front panel

Fig. 4-1: Front panel controls and indicators
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Table 4-1: Front panel controls and indicators
# Control/Indicator

1      AMPS Display

2      VOLTS Display

3      CV Indicator

4      CC Indicator

4.4.2
4.4.3
4.4.5

4.4.6

5.2.1

4.4.8
4.4.9

5.2.4

4.4.7

5      ADJUST knob
        (Rotary pulse generator)

6      ALM Indicator

7      OUT Pushbutton

8      REM Pushbutton

9      FOLD Pushbutton

Description

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.

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 
adjustment.
CV LED indicates that the power supply is regulating it’s 
output at a constant voltage.

CC LED indicates that the power supply is regulating it’s 
output at a constant current.

The ADJUST knob functions to determine the following 
output parameters: 
1. Output voltage adjust - as determined by V/A pushbutton
2. Output current adjust - as determined by V/A pushbutton
3. Over voltage protection adjust - as determined by
    OVP/UVP pushbutton
4. Under voltage soft limit adjust-as determined
    by OVP/UVP pushbutton
5. Address selection
ALM indicates alarm caused by activation of one of the 
following protections:
*  Over voltage protection
*  Over temperature protection
*  Foldback protection

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.

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.

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

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

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

# Control/Indicator

10      AC ON/OFF

11      V/A Pushbutton

12      OVP / UVP

13      ADDR

Description

Turns AC power On and Off.

Selects the voltage or current adjust mode. fast or slow 
adjustment speed can be selected by pressing the 
pushbutton consecutively. Adjustment is made by rotating 
the Adjust knob.

Makes selection between Over-voltage or Under-voltage  
adjust mode. Adjustment is made by rotating the  Adjust 
knob.

Main function: Selects the address for remote control. The 
adjustment is made by rotating the Adjust knob. 
Auxiliary function: Holding ADDR pressed for approx. 3sec. 
changes the function to Baud-rate selection.

Par.

Fig. 4-2: Rear panel connections

4.4.2

4.4.5

4.4.3

4.4.6

5.2.1

5.2.3

6

6
7
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4.2.3   Rear Panel Connections description

29

# Connection

1      AC Inlet

2      Remote In

3     Remote Out

4     External control

5     Output Bus Bars

7

(6V to 60V models)

6     Ground thread

O u t p u t  c o n n e c t o r
(80V and 120V models)

Description

IEC type appliance inlet.

EIA/TIA-568A type connector, used for connecting power 
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.

EIA/TIA-568 type connector, used for chaining power 
supplies to form a serial communication bus.

Connector containing control and signal lines for external 
(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.

Bus bars for output connection. Use M6 or 1/4” screws for 
load wire connections.

M4 thread for grounding either the positive or negative 
output.

Male connector , PSC 1.5/3-M-PE , Phoenix.

Par.

4.3    TURN-ON CHECKOUT PROCEDURE
4.3.1  General

4.3.2  Prior to operation

4.3.3  Constant Voltage check

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

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.

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. Set the AMP display to the rated output current.

3.6

3.8

5.3.4

5.3.4

3.7
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4.3.4  Constant Current check

4.3.5  OVP check

4.3.6  UVP check

4.3.7  Foldback check

4.3.8  Output On/Off

4.3.9  Address setting

4.3.10 Local/Remote operation

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 current rating. Further increase the load current and check that the power supply regulates the 
outputcurrent. 

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.

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.

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.

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

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.

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

4.4.2 Constant Voltage Operation

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. 
For information 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.

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                                                         

3. For coarse output current adjustment, press V/A consecutively, until the A LED 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 

 4.4.3 Constant Current Operation

 NOTE

 NOTE

4. For fine adjustment of output voltage, press V/A consecutively until the  V LED 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.

4. For fine adjustment of output current, press V/A consecutively until the  A LED 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.

actual voltage and current.

actual voltage and current.

1. In constant current mode the power supply maintains the output current at the 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.

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.

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.
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4.4.4  Automatic Crossover

4.4.5  Over Voltage Protection  (OVP)

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.

MODEL  (by output voltage) 6V

7.5V

10V

13V

20V

24V

36V

40V

60V 80V 120V

66V 88V 132VMaximum 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   
l  evel  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.
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Table 4-1: Maximum OVP setting levels.

4.4.6  Under Voltage Protection  (UVP)

3.For over 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 order to see the value of the OVP, press OVP/UVP pushbutton, so that the OVP LED illuminates. 
    At this 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.

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. For under 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. In order to see the set value of the UVP, press OVP/UVP pushbutton, so that the 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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4.4.8  Output ON/OFF Control

  4.4.7  Foldback Protection  

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. 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 current limit  level, the power supply will restore  normal operation. If the load 
is greater than  the current limit level, the output will be disabled again and Foldback indicators will
        be on.
    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.
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1. Rear panel ON/OFF Control

2. Front 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 shown in Fig. 4-4.

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’.

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

Fig. 4-4: Floating ON/OFF 
Control
            (ZUP rear panel view)
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1. Automatic start mode

4.4.9 Last Setting Memory

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 set the 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.

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 
ac turn-off to allow  two modes of re-start of the power supply.

STORED PARAMETERS
  1.  Output Voltage
  2.  Output Current
  3.  OVP Levels
  4.  UVP Levels
  5.  FOLD
  6.  Re-start mode
 

  7.  REMOTE/LOCAL
  8.  ADDRESS
  9.  Communication Standard (RS232/RS485)
10. Baud-rate
11. Service request parameters
(Items 8-10 are related to computer controlled 
operation and explained in chapter 5).
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2. Safe start mode

4.4.10 Output Voltage & Current programming
            by external resistor

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.

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).
 A variable 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, it is 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.
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 NOTE
Resistive programming is possible for local and remote sensing.

Fig. 4-5:
Constant voltage resistive programming.
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5.OUTPUT 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.

Fig. 4-6: 
Constant current resistive programming.
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 Output Good

 14

 14

  13

  13
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4.4.11 Output Voltage Programming by external voltage

4.4.12 Output Current Programming by external voltage

 CAUTION

 CAUTION

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.

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.

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.

Fig. 4-7: 
Output voltage programming 
by external voltage source.
      (ZUP rear panel view)

Fig. 4-8: 
Output current programming 
by external voltage source.
      (ZUP rear panel view)
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4.4.13 Auto Parallel Operation

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. It is recommended to design the
    power system so that each unit will supply up to 95% of it’s current rating, because of an imbalance
    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 (when it’s OVP is
    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, however the same connection method applies for up to 5units.
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Fig. 4-9: Auto-parallel with local sensing
               (ZUP rear panel view)
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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.

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
    to the desired voltage,  and the current limit to 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.
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Fig. 4-10: Local sensing with
                distribution terminals.
                (ZUP rear panel view)

Fig. 4-11: Auto parallel with
               remote sensing
         (ZUP rear panel view)
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 CAUTION

 CAUTION

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.

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.
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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.

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.

    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 port is isolated
             from the output voltage, therefore power supplies connected in series, can be chained using
             the Remote-in and Remote-out connectors.

Fig. 4-12: Series connection with local sensing. Fig. 4-13: Series connection, remote sensing.
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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.

Fig. 4-14: Series connection for bipolar output
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    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 port is 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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Fig. 4-16: Hierarchical structure in
               multiple supply systems.

4.4.15 Output Good Signal

Typical applications of 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 
current is 10mA and the maximum voltage is 40VDC.

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

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 of the N unit will cause all the following units to be disabled. Refer to Fig 4-16 for typical   
connections diagram. 

 CAUTION
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.

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

The ZUP addresses can be set to any address between 01 and 31. Follow the procedure described 
below to set the 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 unit is in operation, depressing the ADDR pushbutton will cause the display to show the
    selected address.

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. To select RS232, release the REM pushbutton while ‘rs232 is displayed. To select RS485, release
     the REM pushbutton while ‘rs485 is displayed.
4. Approx. 3sec  after releasing the REM, the display returns to show the actual voltage and current.

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. To select the desired rate, release ADDR while that rate is displayed. 
3. After releasing ADDR the display will return to show the actual voltage and current.

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. Via the serial communication port (RS232/RS485): By sending a :RMTn; command to the power
    supply. Refer to par. 5.5.2.

CHAPTER 5   RS232 & RS485 REMOTE CONTROL
5.1     INTRODUCTION

5.2    CONFIGURATION
5.2.1  Address setting

5.2.2  RS232 or RS485 selection

5.2.3  Baud rate setting

5.2.4  Local/Remote selection
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5.3    REMOTE PROGRAMMING VIA RS232

5.3.1  Introduction

5.3.2  Rear panel connectors pinout
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Fig. 5-1: Linking ZUP units with RS232 control.

The  RS232 interface is accessible through the rear panel IN/OUT jacks. The jacks are 8 contacts 
each and conform to EIA/TIA-568A requirements. 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 shown in Fig.5-1.

Fig. 5-2: 
Rear panel connector pinout
       (ZUP rear panel view)
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1

 NOTE

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

It is possible to link up to 31 ZUP units, using rear panel In/Out connectors and linking cables as 
shown in 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.

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

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

Fig. 5-3: RS232 cable  with DB-9 
female connector -P/N: ZUP/NC401.

Fig. 5-4: ZUP units linking cable.
P/N: ZUP/NC405
      ZUP/W
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Fig. 5-7: RS485 cable with  DB-9  
female  connector- P/N: ZUP/NC402

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

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.

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

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. 

5.4    REMOTE PROGRAMMING VIA RS485
5.4.1  Introduction

5.4.3  Linking power supplies

5.5     ZUP SERIES COMMAND SET DESCRIPTION
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5.4.2  RS485 cable  ( PC to ZUP ) - ZUP/NC402
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5.5.2   ID control commands
# Commands

1      :MDL?;

2      :REV?;

Description

Returns the power supply model identification as an ASCII string:
TDK-Lambda ZUP(XXV)-(YYA).
XX - The rated output voltage
YY - The rated output current
example: TDK-Lambda ZUP(6V-33A)

Returns the software version as an ASCII string:
Ver XX-YY A.B
XX- The rated output voltage
YY- The rated output current
A.B- Version identifier
example: Ver 6-33 1.0

5.5.1  Initialization control

# Commands

2  :DCL;

1  :ADRn;

3  :RMTn;

4      :RMT?;

Description

Clears the communication buffer and the following registers:
1. Operational status register
2. Alarm (fault) status register
3. Programming error register

Sets the power supply address. ADR is followed by the address 
which can be 01 to 31.

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.
:RMT0; 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.

Returns the remote/local setting. The returned data is an ASCII string.
RM1  (The unit is in remote mode)
RM2  (The unit is in latched remote mode)
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5.5.3   Output control
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# Commands

1      :VOLn;

2      :VOL!;

Description

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 shown in table 5-1.
Use all digits for voltage programming

Returns the string (Set Voltage) followed by the present programmed output SV
voltage value. The actual voltage range is as shown in table 5-1.
example:   SV5.010      SV08.500

Note: 
The ZUP can accept programmed value 
higher by up to 5% than the table values, 
however it is not recommended to program 
power supply over the rated voltage.

Table 5-1: Voltage programming range.

Example -  ZUP6-XY :VOL5.010;    ZUP10-XY :VOL08.500;

Example - ZUP60-3.5 :CUR3.000;    ZUP10-40 :CUR07.50;

Model MIN. MAX.

ZUP6-XY 0.000 6.000

ZUP10-XY 00.000 10.000

ZUP20-XY 00.000 20.000

ZUP36-XY

ZUP80-XY

00.00

00.00

36.00

80.00

ZUP60-XY

ZUP120-XY

00.00

000.00

60.00

120.00

4      :CURn;

3      :VOL?;

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.

Returns the string (Actual Voltage) followed by the actual output voltage. The AV
actual voltage range is the same as the programming range.
example:   AV5.010    AV08.500

Note: 
The ZUP can accept values higher by 5% 
than the rating. It is  recommended to set 
the output current to 105% of the rating if 
the unit is required to supply the rated 
current.

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
ZUP10-80
ZUP20-10
ZUP20-20
ZUP20-40
ZUP36-6
ZUP36-12

00.00
00.00

00.000
00.000
00.00
0.000

00.000

40.00
80.00

10.000
20.000
40.00
6.000

12.000

ZUP36-24
ZUP60-3.5
ZUP60-7

ZUP60-14

00.000
0.000
0.000

00.000

24.000
3.500
7.000

14.000

ZUP80-2.5
ZUP80-5
ZUP120-1.8
ZUP120-3.6

0.0000
0.000

0.0000
0.000

2.5000
5.000

1.8000
3.600

Table 5-2: Current programming range.
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5.5.3   Output control continued
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# Commands

5  :CUR!;

6  :CUR?;

7  :OUTn;

8  :OUT?;

9  :FLDn;

10     :FLD?;

Description
Returns the string (Set Amper) followed by the present programmed SA
output current. The programmed value range is shown in table 5-2.
example-   SA3.000    SA07.50

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

Sets the output to On or Off.
:OUT1; - Output On
:OUT0; - Output Off

Returns  followed by the output On/Off status. OT
OT1 - Output is On
OT0 - Output is Off

Sets the Foldback protection to On or Off.
:FLD1;   Arm  the foldback protection.
:FLD0;   Release the foldback protection.
:FLD2;   Cancel the foldback protection.
When the foldback protection is activated, :FLD0; 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.

Returns  followed by the Foldback protection status.FD
FD1 - Foldback is armed
FD0 - Foldback is released

11    :OVPn;

12     :OVP?;

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

Example - ZUP10-XY   :OVP08.4;

Example-   OP08.4

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

Model MIN. MAX.
ZUP6-XY  0.20   7.50
ZUP10-XY  00.5 13.0
ZUP20-XY  01.0 24.0

Table 5-3: Over-voltage programming range.

ZUP36-XY  01.8 40.0
ZUP60-XY  03.0 66.0
ZUP80-XY  04.0 88.0
ZUP120-XY  006.0 132.0
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5.5.3   Output control continued
# Commands

13     :UVPn;

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

Model MIN. MAX.
ZUP6-XY  0.00  5.98
ZUP10-XY  0.00  9.97
ZUP20-XY  00.0  19.9

14     :UVP?;

15     :ASTn;

16     :AST?;

Example - ZUP20-XY   :UVP07.3;

example-   UP07.3

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

Sets the auto-restart mode to On or Off.
:AST1; - Auto-restart is On
:AST0; - Auto-restart is Off

Returns the string  followed by the auto-restart mode status.AS
AS1 - Auto-restart is ON
AS0 - Auto-restart is Off

Table 5-4: Under-voltage programming range.

ZUP36-XY  00.0  35.9
ZUP60-XY  00.0  59.8
ZUP80-XY  00.0  79.8
ZUP120-XY  000.0  119.8

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.

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

5.5.4    Status control
5.5.4.1  Registers structure

Table 5-5: Operational status register content.

Bit Name Bit No Meaning
cc/cv 1 ‘0’ - Indicates constant voltage, ‘1’ - constant current.

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

‘0’ - Indicates foldback protection SRQ is disabled , ‘1’ - enabled.
‘0’ - Indicates over voltage protection SRQ is disabled , ‘1’ - enabled.

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

‘0’ - Indicates over temp. protection SRQ is disabled , ‘1’ - enabled. 

‘1’ - Indicates foldback protection is armed.fold 2
ast 3
out 4
srf 5
srv
srt
alarm

6

8
7

‘1’ - Indicates that an alarm register bit is set.  (note*1)
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Bit Name Bit No Meaning
not used

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

‘1’ - Indicates that an unknown string was receivedwrong command
buffer overflow
wrong voltage

wrong current

Table 5-6: Alarm status register content.

Table 5-7: Error codes register content.

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.

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.

Notes: (*1) Since at each AC turn off the AC fail bit is generated and stored, it is 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.

1 
2
3

4

Bit Name Bit No Meaning

(*3)
(*1)
(*2)
(*3)

(*3)ovp ‘1’ - Indicates that the over-voltage protection was tripped

‘1’ - Indicates that a failure occurred at the input voltage supply
‘1’ - Indicates that the foldback protection was activated
‘1’ - Indicates a programming error has occurred

‘1’ - Indicates that the over-temperature protection was trippedotp
a/c fail
fold
prog

1
2
3
4
5

5

5.5.4.2   Status control commands
# Commands

1      :STA?;

2      :ALM?;

Description

Reads the operational status register content.
Returns the string  followed by ASCII characters representing the OS
register’s content.
Refer to table 5-5 for the register content description.
example-   OS00010000

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-   AL00000

                  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.
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5.5.4.2   Status control commands continued
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# Commands

3      :STP?;

4      :STT?;

Description
Reads the programming error register content.
Returns the string  followed by ASCII characters representing the PS
register’s content.
Refer to table 5-7 for the register content description.
example-   PS00000
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:  
AV5.010SV5.010AA00.00SA24.31OS00010000AL00000PS000000

5.6    COMMUNICATION PROTOCOL

5.6.1  General Information

5.6.2  Accessing a ZUP Unit

5.6.3  End of Message

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.

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 unit becomes active.

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

2.  PC Set Up :

3.  ZUP Set Up

4. Communication
    test

ATTENTION:

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).

2.1 Open Hyper Terminal Private Edition...... New  Connection

2.2 Enter a name

2.3 Connect to...................... Direct to Com1 or Com2

2.4 Set the Port Properties as follows:

                                             Bits per second...................... 9600
                                             
                                             Data bits...................................... 8

                                             Parity....................................  None

                                             Stop bits....................................... 1

                                             Flow control.....................   Xon/Xoff

2.5 Open Properties in the program:

                                             File:............... Properties
2.6 Setting:  ASCII Set Up 
                   select  Echo characters locally

2.7 Caps Lock Press   for capital letters     

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)

4.1 Model identification test:
                                       PC: write             : ADR01;:MDL?;
                                       ZUP response:    TDK-Lambda<XXV-YYA>

4.2 Command test:
                                        PC: write:          (for n       :OUT1; :VOLn; :CURn;
refer 5.5.3)
                                                                                                               
 The ZUP output should turn on and display will show the output voltage and 
actual output current.

Do not use Backspace, Enter, Ctrl or  Alt keys.
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

53

#           Command             Description

1           :SRVn;                   Enable or disable OVP service request.
                                            :SRV1;  Enable OVP service request.

                                            :SRV0;  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.
                                            :SRT0;  Disable OTP service request.

4           :SRT?;                   Returns QT followed by the OTP service request status.
                                            :QT1;  OTP service request enabled.
                                            :QT0;  OTP service request disabled.

5           :SRFn;                   Enable or disable Foldback protection service request.
                                            :SRF1;  Enable Foldback protection service request.
                                            :SRF0;  Disable Foldback protection service request.

6           :SRF?;                   Returns QF followed by the Foldback protection service request status
                                            :QF1;  Foldback protection service request enabled.
                                            :QF0;  Foldback protection service request disabled.
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This chapter contains maintenance and calibration information for the ZUP power supply series.

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.

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. 

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.

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.

ZUP200 Series(ZUP6-33,ZUP10-20,ZUP20-10,ZUP36-6,ZUP60-3.5,ZUP80-2.5,ZUP120-1.8) : T8A 250V
ZUP400 Series(ZUP6-66,ZUP10-40,ZUP20-20,ZUP36-12,ZUP60-7,ZUP80-5,ZUP120-3.6) : T10A 250V
ZUP800 Series (ZUP6-132, ZUP10-80, ZUP20-40, ZUP36-24, ZUP60-14): F20A 250V

CHAPTER 6   MAINTENANCE
6.1    INTRODUCTION

6.2   UNITS UNDER WARRANTY

6.3   PERIODIC MAINTENANCE

6.4   ADJUSTMENT AND CALIBRATION

6.5   PART REPLACEMENT AND REPAIRS.

6.6   FUSE RATINGS
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