TDK-Lambda

RFE 1000 SERIES INSTR

RFE1000 SERIES SPECIFICATIONS
RFE1000-24 RFE1000-32 RFE1000-48

1 Rated output voltage \ 24 32 48
2 Output voltage set point \ 24+/-1% 324/-1% 48+/-1%
3 Output voltage range \ 21.5-29 28.8-38.4 43-58
4 Maximum Output Current (Refer to Fig.1) A 40 31 21
5 Maximum output power *9) W 960 992 1008
6 Input voltage / frequency range (*1) - 85~265Vac continuous, 47~63Hz, Single phase
7 Maximum input current (at 100/200Vac) A 12.0/6.0
8 Power Factor (Typ) - >0.98 at 115/230V and maximum output power
9 Efficiency (Typ) (*2)] % 86/88% 86/88% [ [ 87/89%
10| Inrush current (*3)] A Less than 40A
1 Hold-up time mS 20mS typical at 100Vac input, rated output voltage and less than 80% of rated load
12 Maximum line regulation (*5) - 0.40%
13 Max load regulation (*6) - 0.80%
14 | Output Ripple and noise (*4)| mV 200 [ 250 [ 300
15 | Temperature stability - 10.1 % of rated Vout for 8hrs after 30mIn warm-up. Constant line. load and temperature.
16 | Temperature coefficient PPM/°C 200
17 Remote sensing (*7) Vv Possible. Refer to Instruction Manual.
18 Parallel operation - Possible. Refer to Instruction Manual.
19 | Series operation - Possible. Refer to Instruction Manual.
20 | Over current protection - 105--125% of maximum oulool current. Refer to Fia. 1
21 Over voltage protection *8)| Vv 31-34 41.5-45.5 62-66
22 | Over temperature protection - Inverter shut down method, automatic reset.
23 Remote OnlOff control - By electrical signal or dry contact. ON: 0~0.6V or short. OFF: 2~15V or open.
24 DC OK signal - Open collector signal. On when Vout>80+/-5% rated output. Max.sink current: 10mA
25 | Over-Temp. warning - Open collector signal. Refer to Instruction Manual
26 | ACfail signal - Open collector signal. Refer to Instruction Manual
27 | Auxiliary power supply - 11.2~12.5VDC. 0.25A Maximum output current.
28 | Voutvoltage trimming = User accessible Internal Potentiometer. Full range.
29 | Output indicator - Green LED DC OK
30 | Operating temperature - 0...50°C: 100% load. Derate 2%/°C. 50°C to 60°C. Derate 2.5%/°C. 60°C to 70°C.
31 Storage temperature - -30....85°C
32 | Operating humidity - 10-90% RH, no condensation.
33 | Storage humidity - 10-95% RH, no condensation.
34 | Cooling - By internal Fans. Variable speed control.
3s | Vibration - Built to meet ETS 300019
36 Shock - Built to meet ETS 300019
37 | Conducted emission - EN55022B FCC part 15J-B VCCI-B
38 Radiated emission - EN55022B, FCC part 15J-B, VCCI-B
39 | Applicable safety standards - Input-Output: 3000Vrms,1min. Input-Ground: 2000Vrms. Tmin. Output-Ground: 500Vrms, Tmin.
40 Withstand voltage - UL60950-1, EN60950-1
41 Insulation resistance - More than 100Mohm at 25°C and 70% RH. Output-Ground: 500Vdc
42 Leakage current mA Less Than 1.1 mA at 230Vac
43 | Weight (Typ) Kg 2.0
44 Size (W*H*D) - 127x41 x305 mm. Refer to Outline Drawing.

Notes:

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

*2: At 100/200Vac, rated load and 25°C ambient temperature.

*3: Not applicable for the noise filter inrush current less than 0.2mS.

*4: Measured with JEITA RC-9131A 1:1 probe, 20MHz B.W.

*5: From 85-132Vac or 170-265Vac, constant load.

*6: From No-load to Rated load, constant input voltage. Measured at Ihe sensing point in Remote sense.

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

*8: Inverter shut down method. Reset by AC voltage recycle or by On/Off control.

*9: Derate Maximum output power by 10% for input voltage less than 95VRMS

Vout (V)

Model V2

V/I RFE1000 -24 RFE1000 -32 RFE1000 -48
Vi

V1 (V) 24 32 48
V2 (V) 29 384 58
11 (A) 33 26 17.25
12 (A) 40 31 21 TR lout (A)

Fig. 1: Rated output current vs output voltage

1A714-04-01



REAR IN/OUT CONNECTOR PINS FUNCTION DESCRIPTION

Pin No Function Description

J1-3 +V Positive output voltage

J1-10 -V Negative output voltage

J1-6 On/Off control Turns the output to On and Off by electrical signal or dry contact between pin 6

and pin 11 (Signal Return). 0-0.6Vor Short: On, 2-15Vor Open: Off.
The maximum sink current is 2.6mA

J1-1 +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 maximum load wires drop compensation is 1V/
wire

J1-5 DC_OK Open collector signal, referenced to pin 11 (Signal Return). On when Vout >80%-+/-5%
The maximum sink current is 10mA and the maximum external voltage is 15V.

J1-1 SignaLReturn 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.

J1-12 AC_Fail Open collector signal, referenced to pin 11 (Signal Return). On when the input
voltage is 285Vrms. The maximum sink current is T0mA and the maximum
external voltage is 15Vdc.

J1-8 Over Temperature Alarm Open collector signal, referenced to pin 11 (Signal Return). On when the internal
temperature 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.

J1-2 -Sense Negative sensing. The -S signal should be connected to the negative terminal of
the load. The -S and +S leads should be twisted pair to minimize noise pick-up
effect. The maximum load wires drop compensation is 1 V/wire.

J1-7,9 (&) Current sharing signal. When units are connected in parallel, the CS pins of the
units should be connected to allow current balance between units.

J1-4 +12V Auxiliary Aucxiliary 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.

Pin No Function Descriotion

TB-1 AC Neutral AC Neutral connection. refer to the safety instructions for safety standards requirements.
TB-2 AC Line AC Line connection. refer to the safety instructions for safety standards requirements.
TB-3 AC Ground AC Ground connection. refer to the safety instructions for safety standards requirements.

Table 1: Rear In/Out connector pins function description

Refer to Table 1 for description of the control and supervisory signals provided at the rear In/Out connector. Refer to Fig. 1.1- 5.1 for
typical connections for operation.

Options

Suffix Description

RFE1000 -Y O Ring output diode




M3IA 3dIS

= ® ®
_ @ i 8 XNV AZT+ P-10 FYVYHS LNIYHND 6-TC
o q @ el * q 3SNIS- faaiy FYYHS LNIYHND L-T0
W —4 WYY dW3L 8-1C ISNIS+ T-10
r IVHLNAN OV | -1@L VA OV | -t 340/NO 9-1r
qv L 3NIT OV Z-19L NLY TVNOIS TT-1C A- 0T-1C
7 . 8¢ ANNOYO DV €-1dL Y0 2d S-1C A+ £-1C
© 20033 Lile NOLLONNS “ON'NId NOLLONNS “ON'NId NOLLONNS “ON'NId
i STIONSVLARON ¢ M3IA WOLLOG
SOF60¢ r
v o LNFWNDISSY SNId GNY MITA V8 HOLDINNOD LNO NI "9
o T3 INOY4 LINN 3HL OL MOTH ¥IY 1ON¥LSE0 10N 0Q
— “LINN 40 ¥Y3d FHL L¥ 30VdS IV QILORLSIINN 40 L 05 WNWININ MOTIY 'S
138V 0V4UNS dOL NO 4381053 T
- v ST08WAS STVAQYddY AL3VS GNY ONLLYY LNdLNO GNY LNANI” W T3GOMW '+
S "LINN 3HL OLNI WUIE NYHL F4OW LY4L3H3d LON 1SN SMIUDS ONILNNOM '€
“WNNYI NOLLONILSNI OL %3434 SHOLYIIANI 431 T
. (LS() SA1-4QHd *3dAL 40LD3NNOD 3T¥I34
= H (1S() SSQHd-82TS *3dAL ¥OLIINNOD T
= a ¢ S3L0N
b oooooo
oooooao
079¢
MaIA 30IS S8 o ©)
7 " it bW SIT0H ONLINNOW 9 1 w;_yOZ 335
remal Pz ¥OLDINNOD LNO/NI
_m Pm s |8 Lsneav
= > YANNIAL
= o
N ® ® ® ® " e (18) 39V110A
i i [s8i] sz
S'0706¢ 7 = e T
oo
[
M3IA dOL
T T T =
@
@ A Gy — MIIA HYTY
@, ZIXSW SIS
@ r & 0 =
0
® .
[#] “ SO0FLTT
@ u Nowwaug
prai
1sneay
HINWIEL I
| ®||o 39VLT0A = =
1@
@l ® o 1
r—— r—— 0°eL [0
M3IA LNOYS

ONIMVHA INITLNO SIIYAS - 000134



TDK-Lambda
RFE1000 - POWER SUPPLY SAFETY INSTRUCTIONS

IMPORTANT SAFETY INSTRUCTIONS

Operating personnel must not remove the RFE1000 - 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. These products are not authorized
for use as critical components in nuclear control systems, life support systems or equipment for use in
hazardous environments without the express written approval of the managing director of TDK-Lambda.
Restricted Access Area: The equipment should only be installed in a Restricted Access Area. Access should be
available to service personnel only.

WICHTIGE SICHERHEITSHINWEISE

Bedienungspersonal oder Anwender duerfen die Gehaeuseabdeckung des RFE1000-nicht entfernen.
Ersatzteiltausch - und Aenderungen duerfen nur von autorisiertem TDK-Lambda SERVICE-Personen
bzw. Organisationen durchgefuehrt werden. Vor Austausch von Bauteilen ist das Netzkabel bzw.

die Versorgungsspannung zu trennen. Energieversorgungsanschluesse sind immer zu trennen, um
Personenverletzungen durch gefaehrliche Energieinhalte und Spannungen auszuschliessen.

Die Stromkreise sind zu entladen, externe Spannungsquellen sind zu entfernen bevor 8auteile bzw.
Komponenten getauscht werden.

Der direkte Zugriff auf das Racksystem ist nur dem geschulten Service-Personal erlaubt.

SAFETY APPROVALS

UL60950-1, UL Recognized, C-UL for Canada. IEC/EN60950-1. CE marking, when applied to the RFE1000
products, indicates compliance with the Low Voltage Directive (2006/95/EC) as modified by the CE Marking

SAFETY-CLASS OF INSULATION

The RFE1000 are designed for the following safety parameters: Material group Illb, Pollution degree 2,
Overvoltage category Il, Class | (earthed), indoor use as part of an overall equipment such that the RFE product
is accessible to service personnel only.

These products are Safety Class | instruments. To minimize shock hazard, the instruments chassis 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.

INPUT RATINGS

Do not use AC supply which exceeds the input voltage and frequency rating of these instruments. The input
voltage and frequency rating is: 100-240V-, 50/60Hz. For safety reasons, the mains supply voltage flactuations
should not exceed +/- 10% of nominal voltage.



ATTENTION:

Risque de choc et de danger €'lectriques. Le de'branchement d'une seule alimenttation stabilise'e ne
de'branche uniquement qu'un module "Alimentation Stabilise'e".

Pour isoler completement le module en cause, il faut de'brancher to utes les alimentations stabilise'es.

SAFETY 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 Ground Conductor Terminal

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 is called. Not following the procedure
correctly could result in damage to the equipment.

I I@wbb

CAUTION

ENERGY HAZARD

The RFE1000 products are capable of providing hazardous energy.

Manufacturers final equipment must provide protection to service personnel against inadvertent contact
with these models output terminals. If set such that hazardous energy can occur then the output terminals or
connections therefore must not be user accessible.

OVERCURRENT PROTECTION:

A readily accessible Listed branch circuit overcurrent protective device rated 20 A must be incorporated in the
building wiring.

There are no user replaceable fuses in the RFE1000 products. Internal fuses are 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.

RFE1000 fuses rating are described below. F1 01: F20A H 250Vac

F102: 6.3A 400Vdc

SICHERHEITSHINWEISE

Vor Anschluss an die Netzversorgung ist die Aufstellanleitung zu beachten!
1. Absicherung: F1 01: F20A H 250VAC, F102: 6.3A 400VDC
2. Die Gehaeuseabdeckung darf nur im stromlosen Zustand geoeffnet werden.

ACHTUNG:
Sicherungen duerfen nur durch geschulte Service Personen getauscht werden.






TDK-Lambda
RFE1000 - CONNECTIONS FOR OPERATION

1. SINGLE UNIT OPERATION

. Load line.
1.1. Remote sensing* Up to 1V drop.
+V /
RFE1000 +s @171 +V
LOAD
S ¢
SIGNAL  ON/ S 4572 -V
RTN OFF -V ,
J-1 J-6 ) \
Sense lines .
Twisted pairs Load line.
Fig 1.1 Up to 1V drop.

* In Local sense applications, the +/- sense have to be connected to the +/-V
terminals of the RFE1000 units before the operating the RFE1000 units

1.2. On/off control

ON/OFF ¢

ON / OFF
SIGNAL_RTN ¢

1.3. Supervisory signals

RFE1000

Fig 1.2

J1-4
12VAUX 1 1o]  S10K 210K | o niication
RFE1000 AC_FAIL 15 Monitoring
DC_OK s S0k > ahd Control
TEMPALARM « >| credts
SIGNAL_RTN 111

Fig 1.3

Note: AC_FAIL, DC_OK and TEMP.ALARM are open collector signals. See Table 1



RFE1000 - CONNECTIONS FOR OPERATION

2. PARALLEL OPERATION

2.1. Remote sensing and current balance

Veo—-————
RFE1000 #1 +
+S 1: o +:S
sic. on S S
C.S C‘S RIN OEF -V ¢
J1-7 [41-9[J1-11]J1-6 {js
RFE1000 #2 +g‘ +S /‘ +V
" Dosooongt LOAD
sic. on S S N
CS CS RIN OFF .V -V
J1-7] [J1-9U1-11]J1-6 4—
— 1 -S
' | RFE1000 #N +V' 9 1S

Up to 8 RFE1000 units of the same output voltage rating can be connected in parallel.
By connecting the CS signal between the paralleled units, automatic current balance is achieved,

with +/-10% accuracy.

Derate the total output current by 10% when using parallel operation to prevent overload condition.
The built-in Oring diodes on the main output and the 12V Auxiliary output allow N+1 operation.
For input voltages less than 100Vac, maximum output Power derated by 10% of the Power rating.



RFE1000 - CONNECTIONS FOR OPERATION

3. ON/OFF CONTROL

3.1. On/off control

On/off control can be made via separate control for individual units (refer to Fig 1-2), or via single control as
shown in Fig 3-1.

RFE1000 #1 ON/OFF

SIG.
RETURN

RFE1000 #2 ON/OFF

SIG. J1-11 ON OFF
RETURN

J1-6

RFE1000 #N ON/OFF

siG. J1-11
RETURN

Fig 3-1.

4. SERIES OPARATION

Up to 3 units can be used for increased output voltage
It is recommended that diodes be connected in parallel with each unit output to prevent reverse

voltage. Each diode should be rated to at least the power supply rated output voltage and output
current.

RFE1000 #1 N _
+V t(*) +S
sic. on VY d ﬁ‘
RTN OFF -S g +V
J1-11 J1-6
LT LOAD
RFE1000 #2 +S 9 » -V
+V -
A0) %L
sicz. on/ -V @ -S

RTN OFF -S ¢

J1-11 J1-6

(*) Diodes are user supplied Fig 4-1




TDK-Lambda

RFE1000 - CONNECTIONS FOR OPERATION

5. OUTPUT INDICATORS.

1. DCOK Green LED: On when output voltage Vout = 80% +/-5% of rated Vo
Off when output voltage Vout < 80% +/-5% of rated Vo

6. MOUNTING METHOD.

SIDE VIEW
3 MOUNTING HOLES M4
MARKED "B"
ON BOTH SIDES

[y
=
A@
iy —
©
A ®
= °
— »

4l
More G More
than than
50mm BOTTOM VIEW Somm

<> 3 MOUNTING HOLES M3
MARKED "A"
SEE NOTE 1
]
B
® %
B = .
o—!

SIDE VIEW

1. 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
2. Mounting screws must not penetrate more than 3mm into the unit.









