TDK-Lambda

General Safety Instructions:

VAN

READ SAFETY INSTRUCTIONS

Servicing:

These products are not customer serviceable. TDK-Lambda and their authorised agents
only are permitted to carry out repairs.

Critical Components:

These products are not authorised 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 EMEA.

Product Usage:
These products are designed for use within a host equipment which restricts access to
authorised competent personnel.

This product is a component power supply and is only to be installed by qualified persons
within other equipment and must not be operated as a stand-alone product.

This product is for sale to business to business customers and can be obtained via
distribution channels. It is not intended for sale to end users.

This product is a component power supply and complies with the EMC directive. The
EMC performance of a component power supply will be affected by the final installation,
compliance to the stated EMC standards and conformance to the EMC Directive must be
confirmed after installation by the final equipment manufacturer.

For guidance with respect to test conditions please visit our website at https://emea.tdk-
lambda.com/EMC_guidance or contact your local TDK-Lambda sales office.
Environmental:

These products are IPX0, and therefore chemicals/solvents, cleaning agents and other
liquids must not be used.

Environment:

This power supply is a switch mode power supply for use in applications within a Pollution
Degree 2, overvoltage category Il environment. Material Group lllb PCB’s are used within it.

Output Loading:

The output power taken from the power supply must not exceed the rating stated on the
power supply label, except as stated in the product limitations in this handbook.

Input Parameters:

This product must be operated within the input parameters stated in the product limitations
in this handbook.




Power Supplies for Build-in
End of Life Disposal:

The unit 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.
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RISK OF ELECTRIC SHOCK

High Voltage Warning:

Dangerous voltages are present within the power supply. The professional installer must
protect service personnel from inadvertent contact with these dangerous voltages in the
end equipment.

WARNING: When installed in a Class | end equipment, this product must be reliably
earthed and professionally installed.

The (+) or (-) output(s) can be earthed or left floating. The unit cover(s)/chassis must not be
made user accessible. The mains input connector is not acceptable for use as field wiring
terminals. Do not use mounting screws, which penetrate the unit more than 3mm (FPS/
RFE1000), 6mm (HFE/RFE1600/2500 & racks). Special earthing screws are used on these
products which connect the cover to the chassis. They must not be removed. If they are
removed by mistake, they must be replaced with new ones and the product tested for
earth bonding.

This unit must be securely mounted and its earth terminal/baseplate properly boned to
the main protective earth before any connection to the MAINS supply is made. An 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 or one of their authorised agents. A suitable
mechanical, electrical and fire enclosure must be provided by the end use equipment for
mechanical, electric shock and fire hazard protection.

Energy Hazards:

Certain modules are capable of providing hazardous energy (240VA) according to output
voltage setting. Final equipment manufacturers must provide protection to service
personnel against inadvertent contact with these module output terminals. If set such,
that hazardous energy can occur, then the module terminals or connections must not
be user accessible.

Disconnect device: An appropriate disconnect device shall be incorporated in the building
installation wiring. Refer to the user manual of the specific model for more details.

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.
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B) 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.

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

D) 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.

E) 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).

AN

HOT SURFACE

External Hot Surfaces:

In accordance with local regulations for Health and Safety at work, manufacturers have
an obligation to protect service engineers as well as users. In order to comply with this, a
label must be fitted to these products which is clearly visible to service personnel accessing
the overall equipment, and which legibly warns that surfaces of these products may be
hot and must not be touched when the products are in operation.

The unit may be mounted in any orientation except inverted (mounted on its top) or
vertical with the airflow downwards. The ventilation openings on these products must
not be impeded. Ensure that there is at least 50mm spacing between any obstruction
and the ventilation openings.

The unit cover/chassis is designed to protect skilled personnel from hazards. They must
not be used as part of the external covers of any equipment where they may be accessible
to operators, since under full load conditions, part or parts of the unit chassis may reach
temperatures in excess of those considered safe for operator access.
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FPS-S1U RACK INSTRUCTION MANUAL

FPS-S1U RACK SPECIFICATIONS
1 | Number of power supply modules (1) | --- Maximum 3 x FPS1000 modules of the same output voltage rating.
2 | Maximum output power (2) | W 3000
3 | Input voltage / frequency range (*3) | --- 85~265Vac continuous, 47~63Hz, Single phase
4 | Maximum input current (at 100/200Vac) | A 12.0/6.0 for each FPS1000 unit installed
5 | AC input connector - FPS-S1U :IEC inlet for each power supply module . FPS-S1U/P :None
6 | Output terminals - Bus-bars.Refer to outline drawing.
7 | Remote sensing (4| V Possible.
8 | Parallel operation --- | Possible. Up to 3 racks with max 8 FPS 1000 units of the same voltage and current rating.
9 | Series operation (*5) | --- Possible. Up to 2 racks of the same voltage and current rating
Separate control for each FPS 1000 unit , By electrical signal or dry contact
10 | Remote On/Off control - ON: 0~0.6V or short. OFF: 2~15V or open.
Separate control for each FPS1000 unit, Open collector signal.
11| DC_OK signal - On when Vout >80% +/-5%. Max.sink current: 10mA
Separate control for each FPS1000 unit ,Open collector signal.
12 | AC fail signal -—- Refer to Instruction Manual
Separate control for each FPS1000 unit ,Open collector signal.
13 | Over Temperature alarm signal - Refer to Instruction Manual
14 | Vout voltage trimming --- | Possible, via separate control for each FPS1000 unit .Refer to Instruction Manual.
15 | Auxiliary power supply --- | 11.2~12.5VDC.Maximum output current:0.25A*Number of installed FPS1000 units.
16 | Operating temperature ---| 0~50°C: 100% load. Derate 2%/°C, 50°C to 60°C, Derate 2.5%/°C, 60°C to 70°C.
17 | Storage temperature - -30~85;C
18 | Operating humidity - 10~90% RH, no condensation.
19 | Storage humidity - 10~90% RH, no condensation.
20| Vibration --- Built to meet ETS 300 019
21| Shock - Built to meet ETS 300 019
22 | Applicable safety standards -—- IEC 62368-1 UL62368-1 CSA22.2 N0.62368-1 EN62368-1.
Input-Output: 3000Vrms, 1min. Input-Ground: 2000Vrms, 1min. Output-Ground:
23 | Withstand voltage - 500Vrms, 1min.
24 | Isolation resistance - More than 100Mohm at 25;C and 70% RH. Output-Ground: 500Vdc
25| Weight (Typ) Kg 3.7
26 | Size (W*H*D) --- 440x44x351mm. Refer to Outline Drawing.
27 | Warranty Yr Two Years
Notes:

*1: The Output of all the FPS1000 modules are connected in parallel in the rack.

*2: For input voltage lower than 100Vac, maximum output power derated by 10% of the power rating.

*3: For cases where conformance to to various safety standards (UL, EN etc.) is required, to be described
as 100-240Vac (50/60Hz).

*4: Remote sensing can compensate up to 1V drop on each load wire.

*5:  Not apllicable for units with I°C bus option.
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REAR PANEL IN/OUT CONNECTOR PINS FUNCTION DESCRIPTION

Refer to the following table for description of the control and supervisory signals provided at the rear In/Out connector.
Refer to Fig. 1-1~6-1 for typical connections for operation.

Pin No

Function

Description

1

V_TRIM_B

Connection for output voltage trimming of FPS1000 unit "B". The voltage can be trimmed within
its range specifications.

TEMP_ALARM_B

Open collector signal, referenced to pin 11 (Signal Return). On when the internal temperature of

FPS1000 unit "B" is within safe limit, Off approx. 10°C below Thermal shut down. The maximum
sink current is 10mA and the maximum external voltage is 15V.

DC_OK_B

Open collector signal, referenced to pin 11 (Signal Return). On when the output voltage of
FPS1000 unit "B" is higher than Vout = 80% +/-5%. The maximum sink current: 10mA and the
maximum external voltage is 15V.

TEMP_ALARM_A

Open collector signal, referenced to pin 11 (Signal Return). On when the internal temperature of
FPS1000 unit "A" is within safe limit, Off approx. 10°C below Thermal shut down. The maximum
sink current is 10mA and the maximum external voltage is 15V.

ON/OFF_A

Turns the output of FPS1000 unit "A" to On and Off by electrical signal or dry contact between
pin 5 and pin 11 (Signal Return). 0~0.6V or Short: On, 2~15V or Open: Off.
The maximum sink current is 2.6 mA

DC_OK_A

Open collector signal, referenced to pin 11 (Signal Return). On when the output voltage of
FPS1000 unit "A" is higher than Vout = 80% +/-5%. The maximum sink current: 10mA and the
maximum external voltage is 15V.

V_TRIM_A

Connection for output voltage trimming of FPS1000 unit "A". The voltage can be trimmed within
its range specifications.

+12V_AUX

Auxiliary voltage output, 11.2~12.5V, referenced to pin 11 (Signal Return). The maximum load
current is 0.25A. This output has built in Oring diode and is not controlled by the On/Off control.

Cs

Current sharing signal. When FPS-S1U racks are connected in parallel, the CS pins of the units
should be connected to allow current balance between units.

V_TRIM_C

Connection for output voltage trimming of FPS1000 unit "C". The voltage can be trimmed within
its range specifications.

SIGNAL_RETURN

Return for the following control and supervisory signals: On/Off, DC_OK, Over_temperature
Alarm, AC_Fail, Auxiliary 12V supply. The Signal return is isolated from the output terminals.

DC_OK_C

Open collector signal, referenced to pin 11 (Signal Return). On when the output voltage of
FPS1000 unit "C" is higher than Vout = 80% +/-5%. The maximum sink current: 10mA and the
maximum external voltage is 15V.

+SENSE

Positive sensing. The +Sense signal should be connected to the positive terminal of the load.
The +Sense and -Sense leads should be twisted pair to minimize noise pick-up effect. The

AC_FAIL_B

maximum load wires drop compensation is 1V/wire.

Open collector signal, referenced to pin 11 (Signal Return). On when the input voltage of
FPS1000 unit "B" is 285Vrms. The maximum sink current is 10mA, and the maximum external
voltage is 15Vdc.

ON/OFF_B

Turns the output of FPS1000 unit "B" to On and Off by electrical signal or dry contact between
pin 15 and pin 11 (Signal Return). 0~0.6V or Short: On, 2~15V or Open: Off.
The maximum sink current is 2.6 mA

AC_FAIL_A

Open collector signal, referenced to pin 11 (Signal Return). On when the input voltage of
FPS1000 unit "A" is =85Vrms. The maximum sink current is 10mA, and the maximum external
voltage is 15Vdc.

NC

Not connected

NC

Not connected

NC

Not connected

SCL (I’C)

Serial Clock used in the I°C interface option. Refer to the I°C interface description in the
FPS1000 Instruction Man

SDA (’C)

.
Serial Data used in the I°C interface option. Refer to the I°C interface description in the
FPS1000 Instruction Manual.

-SENSE

Negative sensing. The -Sense signal should be connected to the negative terminal of the load.
The -Sense and +Sense leads should be twisted pair to minimize noise pick-up effect. The
maximum load wires drop compensation is 1V/wire.

23

TEMP_ALARM_C

Open collector signal, referenced to pin 11 (Signal Return). On when the internal temperature of
FPS1000 unit "C" is within safe limit, Off approx. 10°C below Thermal shut down. The maximum
sink current is 10mA and the maximum external voltage is 15V.

24

AC_FAIL_C

Open collector signal, referenced to pin 11 (Signal Return). On when the input voltage of

FPS1000 unit "C" is 285Vrms. The maximum sink current is 10mA, and the maximum external
voltage is 15Vdc.

25

ON/OFF_C

Turns the output of FPS1000 unit "C" to On and Off by electrical signal or dry contact between
pin 25 and pin 11 (Signal Return). 0~0.6V or Short: On, 2~15V or Open: Off.
The maximum sink current is 2.6 mA

Table 1:

Rear In/Out connector pins function description (J1)
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FPS-S1U RACK SAFETY INSTRUCTIONS

UL 62368-1 and CSA C22.2 No. 62368-1 | UL Recognized (UR Mark)

IEC 62368-1 | CB Test Report and Certificate

EN 62368-1 | TUV Mark and CE/UKCA Mark

Marking by the CE Symbol indicates compliance to the EMC Directive, the Low Voltage Directive and RoHS Directive

of the European Union.

UKCA Marking, when applies to a product covered by this handbook, indicates compliance with the Electrical Equipment
(safety) Regulations 2016, Electromagnetic Compatibility Regulations 2016 and Restriction of the Use of Certain Hazardous
Substances in Electrical & Electronic Equipment regulation 2012.

A CE “Declaration of Conformity” in accordance with the preceding directives and standards has been made and available on
file at our EU representative TDK LAMBDA GERMANY GmbH, located at Karl-Bold-Str. 40, D-77855 Achern.

A UKCA "Declaration of Conformity" in accordance with the preceding directive and standards has made and is on file at our
UK representative TDK-Lambda UK Limited, Kingsley Avenue, llfracombe, Devon EX34 8ES.

Both "Declaration of Conformity” may be accessed via company website https://www.emea.lambda.tdk.com/safety cert

SAFETY INSTRUCTIONS

: 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 andintended 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.

o\Ua[el\: FPS-S1U 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.

INSTALLATION (OVERVOLTAGE) CATEGORY& ENVIRONMENTAL CONDITIONS

The FPS-S1U units have been evaluated to Overvoltage category |I.

The FPS-S1U units intended for use in the following operation conditions:

* Indoor use * Pollution degree 2 * Max. operational altitude: 3000m above sea level
*Ambient temperature: -10°C-50°C at 100% load, up to 70°C with output de-rating applied (See Specification)

FPS-S1U units are Class | product. To minimize electrical shock hazard, the FPS-S1U units must be connected to an electrical
ground. The instruments must be connected to the AC power supply mains through a three conductor power cable, with the
ground wire firmly connected to an electrical ground (safety ground) at the power outlet. For instruments designed to be hard-
wired to the supply mains, the protective earth terminal must be connected to the safety electrical ground before any other
connection is made. 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.

The ground cable connected to the permanent connection must meet the Dimensions of the wires:

FPS-S1Uxy followed by /TB-8AWG.

LIVE CIRCUITS

Operating personnel must not remove the FPS-S1U units 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.

Restricted Access Area: FPS-S1U units should only be installed in a Restricted Access Area. Access should be available to
service personnel only.




PARTS SUBSTITUTIONS & MODIFICATIONS

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

Risk of electrical shock and energy hazard.
Disconnecting one power supply line disconnects only
one power supply module. To isolate the unit
completely, disconnect all power supply lines. Terminal
blocks should only be used by professional workers to
connect

AC cables.

Risque de choc et de danger e'lectriques. Le de'branchement
d'une seule alimenttation stabilise'e ne de'branche
uniguement qu'un module "Alimentation Stabilise'e". Pour
isoler completement le module en cause, il faut de'brancher
toutes les alimentations stabilise'es.

ENERGY HAZARD

The main outputs of FPS-S1U units are 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.

There are no fuses in the FPS-S1U rack.

OVERCURRENT PROTECTION
FPS-S1U followed by /TB
A readily accessible branch circuit over-current protective
device rated 60A max. per each input must be incorporated
in the building wiring.

FPS-S1U Without suffix/TB
A readily accessible branch circuit over-current protective
device rated 20A max. per each input must be incorporated
in the building wiring.

Protective conductor current:

Caution High touch current - the protective conductor
(PE) should be connected first to main protective earthing
terminal before connecting the line and neutral to avoid
shock hazard, and that a PE connection to the main PE
terminal is essential before connecting the mains to avoid
electric shock.

STRN(E) I I@um\l>l>|

Do not connect FPS-S1U units 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.The leakage current of the end use
equipment not exceed 3.5mA.

Multiple power source:
Caution Shock hazard -all power sources shall be disconnected
before servicing to avoid shock hazard."

SYMBOLS

CAUTION Risk of Electrical Shock.

Instruction manual symbol. The instrument will be
marked with this symbol when it is necessary for
the user to refer to the instruction manual.

Indicates hazardous voltage.

Indicates ground terminal.

Protective earth; protective ground. Indicates the
terminal which is intended for connection to an
external conductor for protection against electric
shock in case of a fault.

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.

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

To avoid electric shock, the protective
conductor (PE) should be connected
first to main protective earthing terminal
before connecting the line and neutral.
PE connection to the main PE terminal is
essential before connecting the mains to
avoid electric shock.

All power sources shall be disconnected
before servicing to avoid shock hazard.




TDK-Lambda

"138V1 $S33AAY JAILVINISIIHIS N3 L

“Q3TIVASNI SLINN d/0001Sdd € HLIM NMOHS SI YOV d/N1S-Sdd IHL 9
‘W 9 NVHL 34OW SISSYHD 3HL 31VA13N3d LON LSNW SM3¥OS
SISSYHO 3HL OL S13X0V¥8 3HL XI4 OL SMIYOS 8XSW

3SN* SIIXOVAT ONIINNOW 304 SW STTOH ONIINNOW °S

“SNOILYDIHID3dS 3HL OL ONIJIODDV
J¥3H NMOHS 39 TIIM STOSWAS SIVAONAdY AL34VS
ANV ONILYY INFHIND ANV IOVIIOA ' IWVN THAOW '+
“SUVI30 ONILLIS JO4 TVANVW NOILONJLSNI OL 33433 €
Wiy 95~zy
INOIOL ONINILIHOIL GIANIWWODIY "SFJIM QVOT IHL
JO4 ONTIW 3N "ONIXI4 SFFIM AVOT JO4 SMIFOS 91X9W T
OVY V OL LINN
3HLXIH OLTIXIW 3SN NHOVY .61 JO4 SFTOH ONIINNOW "L

_ Y SIION
o 099% S |
© S73 o |
de-Sd vl , i}
‘3WVN 33040 7 =) 5
(TIYNOILO) © Il I8 o
NOILYWHOINI ~ i od
TANV INVIE 7 & @ O 3%
7 8¢8r &
o
5 =) =) (=)
2 HO/NO
OIv4 OV, vz Vv OV 91 XNV AZL+ 8 jal i Q I jat I L\T -
O WAVIV dWaL € § 310/NO St 7 ®y ®y v 5
[ € Ivi OV [ 9 5
1z S+ €l V" 40/NO S % M ISy
oz 55050 2l VIV dWaL v
6L NLYIVNOIS 1 0 0d € wmo«._ Mouxcmx/mx a
8l DTWIILA 0l & WYV dW3aL [4 R
—— M3¥OS AV3H LV 3sn
o =) 6 WA I SONILNNOW
NOILONNS S NOILONNS S0 NOILONN4 HANN 73NV JNV1g 404 ST1IOH 5
o
P-9V8LY L IN/d WY ©
“T13HS IV1IW INO¥
0000000000000 ‘SNOILISOd §T ‘TTONY IHOI 3dAL-Q ®
NOILI¥D$3A JOLOINNOD w w
@ ~
I ® N
INFWNOISSY SNId JOLDINNOD TOJINOD 8 STYNOIS = e b a
[ S
&
Y _
.2, 3INAOW Sd R&Vi S
OG5 2
£3ION 335 o °
.8, 31NAOW Sd @ @
® ® °
o = =
W, IINAOW Sd g
® i} onponn ®
It i LT
E (6 310N 339)
¢aloNI3s 30IS HOVANO €
. ‘L 3LON 33§ (€ 310N 335) .0, GDIYW
-S3OV1d - 9XEW ¥ 3LON 33§ A+ Uva sng HOLIMS SS33aaV SIIOH ONIINNOW 3dIS
M3IIOS AV3H LY 10dIN0 IDVHAINI O, |
I
. S L o
NOILDINNOD $318¥D VO ¥314V TIVISNI > a— =
RO OUHCECAOACACoEcdRaada =T
i e )
[o |08 - ) X WW0SZ-1'89

Buimelg auiinO 4/N1S-Sdd " sinsTmER

[4Y Wwgo-1'9L

10 | w9 -1
3/SIONVATIOL




“139V1 $S33AAY JAILVINISIdIIS N3

“Q3TIVASNI SLINN 0001 Sdd € HLIM NMOHS SI YOV N1S-Sdd 3HL
WW 9 NVHL J3OW SISSYHD 3HL I1VI3NId LON LSNW SM33OS
“SISSYHO 3HL OL SI3NDV8 IHL X OL SMIYOS 8XSW

39N SIINOVELE ONIINNOW JO4 SW STTOH ONIINNOW

“SNOILYOHIDAdS IHL OL ONIQYODIY
3¥3H NMOHS 38 TIIM STOSWAS STYAONdY AL33VS
ANV ONILYY INJHIND ANV IOVITOA * IWYN THAOW &
*STIV130 ONILLZS 304 TYANYW NOILONILSNI OL 33433 '€
A wWo'yBY 95~z
9 3INOYOL ONINILHOIL GIANIWWODIIY 'SF¥IM QYOT 3HL
404 ONTIW 35N "ONIXHH SIAIM QVOT 304 SMIADS 91XIW '
YOV V OLLINN
S IHLXI4 OLZIX9W 35N “HOV .61 304 STTOH ONILNNOW ‘L

SION
o o
S X R
d-Sdd R ﬁ o |4 79
FAVYN 33030
(TYNOILIO) ™ P A=BT1 O 5
NOILYWHOANI R = I [ L o
TNV INVTE 2 S A 3. | & o0&
P72 [ L N
017828y 8
O74HO/NO 5T 002
O TIvE OV [ [ VlIve OV XNV AZL+ B J
5 WV dwaL 5 I & 40/NO VLA Z I £ 0 = I =%
5 22 [ 8 Iv4 OV ¥ 30 9d 9 v v =
5.1 vas 4 [ s+ v 30/NO S S
[EYIRES [ | 00 0d VWYY dWaL v o
N A [ NLYTYNOIS 1 900d €
oN 8l | O WIBLA o § WEVIV dWaL z a
= ot = - £ s ! VIO
NOONNY =] | NOILONNY i NOWONNA i SMIOS AV3H LY 350
“ONIINNOW -
Y-9v8L0L NId WY 1INV INV1E 304 STIOH ]
TIHS TYLIW INO¥ °
o [Freocoooooos 'SNOILISO S ‘FIONY LHOIN 3dAL-Q
(900000000000 INOILJNO$3A ¥OL1OINNOD E
©
s B ¢
INJFWNDISSY SNId JOLDINNOD TOJINOD B STYNOIS > ,M > a
oo =
5 B
S S
.. TINAOW Sd &Nﬁ%& 2
VETIOINEER o U I
® ® o
8, 3NAOW sd ® ® ® ®
&, 2, .
a
¥, TNAOW Sd
i £ = acanoa ®
¥ =
‘Z3LON 338 T (5 310N 335)
3QIS HOVANO €
v TEO0R Q. GIRVW
-SIOV1d T PXEW
MIHOS QVAH LV (€ 3ION 335) D.31ngow  STIOH ONINAOW 3AIS
: HOLMS SS34aQV
"y IION 33§ L 310N 338 IOVAEINI O, 1 .8, 31NAOW
ave sng V. "
B 1ndiNO 1nao
“NOILDINN N — —
$138V0 QVOT 3314V TIVISNI 5 ) T T
“¥IA0D TYNIWEAL IndINO = o
5 il | e
T - 0 T
6 ove ove sy > F/SIONVEIOL
uIMeI( aulpn - SNId SZ 3dAL-Q JOLDINNOD &
Imeiq suiino N 1S-Sd4 0HINOD % YNOIS

068




TDK-Lambda

‘SNOLLYII4[33dS 3HL 01 ONIC¥022Y

JU3H NMOHS 38 TIIA STOEHAS STWADYddY ALIHS
NV ONLLYY IN3J3ND NV 30VLTOA * 3WWN 1300W ¥
a7 SSRO0Y IALINISIay 3 ¢ T30 ONLLLZS 0 NN NDLLONBLING 0 43438 ¢
‘TITIVASNL SLIND 000TSd3 € HLIM NADHS SI 30vd EL/NIS-Sdd 3HL 9 3ngy0l ONINILHOLI GIONIWWOIZS ‘ST
a9 NGHL 3MON_SISSVHO 3HL 3LY313N3d LON ISTW SAIS TESE A ;
'SISSVHD 3HL 0L SIDIOVIE 3HL X4 0L SAIAIS BXCH 204 31 W 350 “ONIXLA S3IA GV 20 & ¢
38N " SIDIOVHE INIINNOW 304 SW SIIOH ONLINMOW 'S 3H] XI4 0L 2[X9W 3N I9Y ,61 304 SITOH ONLINNOW ‘T

o
= 0957 ® SILON
di-Sdd o
YN 43030
i z ﬁ
TINYd NG TE ] ~
~
C078728Y E . —
T 10N 002
PO be ¥IV4TY 91 Xnv~A2H 8 ﬁ J
I N9 dN3L €2 1 440/N0 o YHILA L PMINW B Pu'ﬂww, B :D‘Ww B
S = £UYS 1 Y00 g ¥ Y
Q 2D ¥IS 2 S+ 2 ¥~ 440/ND S [
Q D WS 02 970700 21 VWYY WL 4 d =
N 61 NLY TNIIS i1 0070 £ |1
N 8L QWA o [ AT 2
N I3 $3 6 CHINLA 1 Bui&@ﬁ%mn
NDILONTS 0 NDTLNTY 0 NILLONN S SAFS Q¥ 1913 35N
ONLINDON -
-9¥8LYL N/d dHY TINYG YA ¥03 SIIOH 5]
- ; CTI3HS AN INDS =
o SNOILISOd G2 ‘FTINY. IHITY 3dA1-0
JCCIILITIIIIID NOI1d140S 3T 401 I3NNDD o
8 [0
(S < e
INIWNDISSY SNId J0LI3NNOD OHLINOD B STWNOIS = =2
ER S
= =
Q. e
£ 30N 33 .0, IN0H 54 xﬁ@/% &
O
4/ ® ®
@
M, 3NN Sd ® ® ® o,
2, 2y u
L
® ® 00000
i i -] T i
& LeEE
" , o
" 2 3LON 333 .
> <% 00%Y |
-S3WTd 2- wxmzv
[ A (€ IOV 339 (GSIIEINT THINIO E0€0-02€00 o 1
! HILIAS $S3300Y YOOI TWNIHE3L IS i W ¢
v LN 338 - JOVIEINE D 1 NOLIINNDD 1NN T dve
R At inding A= ST0H INLINNOW 301
ST3EYO QY01 ¥3LIY TIVISND == © ©
WIADD WNHIL 1ndinD (0B000E06RR0308GER Rekd 3k 700000 1= 6ragasaE0anl [ele|@|[ | teksll o0 Tow
D [C
1o 00000 I 000D s 1 el | o D O
20 WIES-TIT
_ SNId G2 34AL-0 dDLIINNDD : : [ WG]
Buimesg suianO g1/N15-Sd4 CHINGD 3 NI £ I £ee i

10




FPS-S1U RACK CONNECTIONS FOR OPERATION

1. REMOTE SENSING*

FPS-S1U

ON/ ON/ ON/
SIGNAL OFF OFF OFF
RET A

/ Load line. Up to 1V drop.

B C -V

Sense lines
Twisted pairs

Load line.

Up to 1V drop.

*In Local sense applications, the +/- sense have to be connected to the
+/-V terminals of the FPS-S1U prior to operating the FPS1000 units plugged in.

2. ON/OFF CONTROL

5
FPS-S1U ON/OFF_A 5
ON/OFF_B 5
ON/OFF_C
ON/
41 OFF
SIGNAL_RET p
On/Off by single )
On/Off control Fig 2-1
3. OUTPUT VOLTAG TRIMMING
+V

FPS-S1U

+S
V_TRIM_A
V_TRIM_B
V_TRIM_C

R1

R2

Yvv - —yvy

R18R2:0.5W

Fig 1-1

FPS-S1U  ON/OFF_A ¢ >
ON/OFF_B ¢

15
25
ON/OFF_C ¢=—
ON

SIGNAL_

RET

UNIT UNIT UNIT
' B’ A’

Individual unit

On/Off control

FPS1000-24

Fig 2-2

FPS1000-12

R, =00324 +V.=11208+V_ + 99342
RI(KQ = 5(KQ )-R2(KQ)

R, = 00785V ~5819+V_ + 105.122

R1(KQ j=20(KQ ) -R2(KQ )

FPS1000-32

FPS1000-48

R, = 0.0463 + V" —4.5805+V_ + 109.49
RI(KQ )=20(K0 ) -R2(KQ)

R, = 0.0497 ¢V’ ~7.2795+V_ + 259.04

R1(KQ )=50(KQ ) R2(KQ )

1



TDK-Lambda

4. SUPERVISORY SIGNALS

Signals are accessible at the J1-DB25 Female connector on the rear panel of the rack.

Fig 4-1 shows typical connection for FPS1000 unit ‘A’ Inside the rack.
Units ‘B’ and ‘C’ connections (refer to Table 1).

FPS-S1U
FPS-1000 12V AUX
Module A AC_FAIL_A
DC_OK_A
TEMPALARM_A

SIGNAL RET

ﬂ 10K

210K

Y

FPS-1000 Module B

FPS-1000 Module C

Application
Monitoring
and Control
circuts

Fig 4-1

Note: AC_FAIL, DC_OK and TEMP.ALARM are open collector signals.

12



5. PARALLEL OPERATION

5.1. Remote sensing and current balance

Up to 3 FPS-S1U racks with up to 8 FPS1000 installed units of the same output voltage rating
can be connected in parallel. The built-in Oring diodes on the main output and on the +12V
auxiliary voltage in each FPS1000 unit allow N+1 operation. By connecting the CS signal
between the paralleled units, automatic current balance is achieved, with +/-10% accuracy. For
input voltages less than 100Vac, maximum output Power derated by 10% of the Power rating.

+WVeo—

FPS-S1U #1 s 4 +S
ON/ ON/ ON/ _g '>OOOOOOO<
SIG. OFF OFF OFF S

CSRIN A B C -V

of 111_s] 18] 28] {js
FPS-S1U #2 :g ) ) / w
ON/ ON/ ON/ _g .:)OOOOOOO( LOAD
SIG. OFF OFF OFF -S \
CSRIN A & C v v
{91 8] 18] 28] %
S
FPS-S1U #3 +V ¢ TS
+S ¢
ON/ ON/ ON/ _g 'M
SIG. OFF OFF OFF S
CSRIN A B C -Ve— Fig 5-1
of 11 s] 1] 28]

6. SERIES OPERATION

Up to 2 units of the same voltage and current rating can be used for increased output voltage
It is recommended that diodes be connected in parallel with each unit output to prevent revese
voltage. Each diode should be rated to at least the power supply rated output voltage and
output current.

Series operation is not applicable for units with 12C bus option.

FPS-S1U #1 +S 9
+V . 2

* +S
ON/ ON/ ON/ _y/ §( ) }

SIG. OFF OFF OFF
RTIN A B C

11 50 151 25

FPS-S1U #2

+V

LOAD

ON/ ON/ ON/
SIG. OFF OFF OFF
RTN A B

11 5] 15] 25

(*) Diodes are user supplied Fig 6-1
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FPS-S1U RACK REAR PANEL DIP SWITCH SETTING

MODULES LOCATION

Up to 3xFPS1000 module of the same output voltage rating
Can be pluged into FPS-S1U rack

Module 'A'is on the left ,module 'C' is on the right
For modules location refer to Fig. 7-1

PS MODULE “A”

PS MODULE “B”

Air flow direction

Front side PS MODULE “C”
see note 1 %

Note1: Forced air cooling allow minimum 50mm of unrestricted air space at the rear of the unit.
Do not obsruct air flow to the unit front panel

Fig 7-1

I°C BUS INTERFACE OPTION

ADDRESSING (A0, A1, A2).

The rear panel 9 positions DIP switch is used to select the I°C bus address for the individual FPS1000/S
units inside the rack.Each unit should have its own I°C address to communicate over the 1°C bus. Each
address is made of three DIP switch positions as shown in Fig. 7-2. Which can be used to address single
Power supply with 8 different addresses.

The DIP switch down position is logic level "1" and the up position is logic level "0".

U00ogo0oy

3 || 4 6 || 7

OFF
|— Module C —I |— Module B —I |— Module A —I

ON

Fig 7-2
Fig. 7-2: I°C address SW1 DIP switch - Rear Panel poit view

Note: Address are applicable when modules FPS1000/S (IZC option) are used

14



I:C BUS INTERFACE OPTION

The I2C interface option includes facilities to monitor operating parameters of the power supply. The parameters are then
transferred to the host PC if demanded, over a standard IC bus.

The following data can be monitored for the individual units connected to the I>C bus:

1. Status of the unit.

2. Actual output voltage, output current and internal temperature of the unit.

3. Manufacturing related data (model, serial number, manufacturing date etc...).

ADDRESSING (A0, A1, A2).

Three address lines allow up to eight FPS1000 units to be addressed on a single I>C bus. The address lines are internally
pulled-up to +5V by resistors. Addressing of a unit is achieved by hard-wiring an address line to the -Sense to set it to "0"
or leaving the address line open to set it to "1".

SERIAL CLOCK
This line is clocked by the processor which controls the I?C bus. It should be connected to +5V (referenced to -Sense)
via a pull-up resistor of 2KQ. The I2C interface is designed to run with a serial clock speed of 100KHz.

SERIAL DATA
This line is a bidirectional data line. It should be connected to +5V (referenced to -Sense) via a pull-up resistor of 2KQ.

OPERATION AND FUNCTIONS
1. DIGITAL STATUS

Digital status functions are provided by a PCF8574, 8-bit Register. It provides a single 8-bit word when read by the I12C
controller.
Fault is indicated by "1" and Good level is indicated by "0". The register information is as follows:

BIT FUNCTION MEANING
0 Output Fail Output voltage is < 80% +/-5% of Vo rated
1 Over Temperature Protection Internal temperature is over 80°C. Supply turns off.
2 Temperature Alarm Internal temperature is over 70°C. Supply is on.
3 Fan Fail Failure of an internal fan.
4 AC Input Fail Input voltage < 85Vac
5 Not Used Always "0".
6 Not Used Always "0".
7 Not Used Always "0".

PCF8574 slave address:
[Bit [ 7 1T & [ 5 T[T 4 T 3 T 2 1] 1 [ o 1]
[Vawe | o [ 1 [ o [ o [ A [ At [ A | rRw |

2. EEPROM FUNCTIONS

A 256 bytes EEPROM is included in the I?C option. The EEPROM type is AT24C02 and it is programmed at the factory
with the following data:

ADDRESS [BYTES DATA
0 4 Number of fields
4 16 Manufacturer
20 20 Serial number
40 16 Revision
56 16 Country of manufacture
72 16 Model name
88 16 Output voltage
104 16 Date of manufacture
254 2 Checksum

15
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The slave EEPROM address is:
[Bit [ 7 1T 6 1 5 1 4 T 3
[Value [ 1 [ 0 [ 1 [ 0 [ A2 [ A1 [ a0 [ rRW |

3. ANALOG FUNCTIONS

Analogue functions are provided by a single PCF8591, 4-channel 8-bit A/D converter. When this device is read by the
serial bus controller it provides an 8-bit word with the following information:
Channel 1: Output voltage, channel 2: Output current, channel 3: Internal temperature.

The PCF8591 slave address is:

[Bit [ 7 [ 6 [ 5 T 4 [ 3 T 2 1T 1 71T o 1]

[Value | 1 [ o 1T o [ 1+ [ A | A& [ A [ rRw |

The PCF8591 device initially requires a control byte to be written to the configuration register. The control byte is as follows:
[Bit | 7 [ 6 5 | 4 T 3 T 2 T 1 T o

[Value | 0 [ A o [ o [ o | B [ ¢ [ bD

When a single channel is to be read, A,B,C and D should be determined as follows:

A/D channel A B C D
Voltage 0 0 0 0
Current 0 0 0 1
Temperature 0 0 1 0

To read all channels with a single control byte, A and B have to be "1", C and D have to be "0". This control byte sets the
A/D so that on every read data from each channel is read. Note that on each read. a conversion is started for a particular
channel and the result which will be displayed and will be of the previous read. (i.e. the previous channel).

Thus second read cycle gives result of the actual channel.

Note: the first result from a sequence of reads should not be considered.

A/D SCALING

The A/D readback has to be scaled to obtain a correct value for the voltage, current and the temperature. Note that the
voltage reading is made inside the power supply unit before the "Oring" diode and is typically 0.5V higher than the actual
output voltage.
The following scaling should be employed:

VALUE=BYTE VALUEXRESOLUTION

Refer to the following table for the scaling of the A/D channels:

Range Resolution|Accuracy Range Resolution|Accuracy

Voltage 0~15V__ 10.0586 V/Bit|+/-2% of full scale Voltage 0~30V 0.1171V/Bit|+/-2% of full scale

Current 0~80A  |0.312 A/Bit |+/-10% of full scale Current 0~50A 01953A/Bit|+/-10% of full scale
Temperature| 0~100;C [0.391;C/Bit |+/-3°C of full scale Temperature[0~100°C |0.391°C/Bit|+/-3°C of full scale
Range  |Resolution[Accuracy Range  |Resolution[Accuracy

Voltage 0~40V 0.1563V/Bit [+/-2% of full scale Voltage 0~60V 0.2344V/Bit [+/-2% of full scale

Current 0~50A 01953A/Bit [+/-10% of full scale Current 0~25A 00977A/Bit|+/-10% of full scale
Temperature|0~100°C  [0.391°C/Bit|+/-3°C of full scale Temperature[0~100°C |0.391°C/Bit|+/-3°C of full scale

The measurement range is from 0 to the maximum value listed in the range column. The resolution or scale of reading is
linear over the entire range and provides a linear output on the A/D converter.

Model: FPS1000-48 /S

Measurements and calculation examples

Output voltage readback

1. Output voltage (at the output terminals): 48.0V

2. Voltage before the "Oring" diode: 48.0V+0.5V=48.5V
3. Hex readback: CE (1100 1110).

4. Convert the hex readback to decimal: 206

5. Calculate measured Vout: Vout=206*0.2344=48.286V

Series operation is not applicable for units with I’C bus option.

1A600-04-01J
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