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HR / ER Series

144 / 288 Watt 10:1 DC-DC Converters

The ER/HR Series of DC-DC converters represents versatile
power supplies ideally suitable for use in transportation and
other advanced electronic systems.

The HR Series converters include a very broad input voltage
range, very high efficiency, high reliability, low output voltage
noise, and excellent dynamic response to load/line changes.

HR converters can be connected to all conventional railway
batteries.

ER Series converters are optimized for connection to 110 V
railway batteries.

Features

Extremely wide input voltage range from 12 to 168 VDC
in the same converter (HR Series)

RoHS-compliant for all 6 substances

Class | equipment

Compliant with EN 50155, EN 50121, EN 45545

* Input over- and programmable undervoltage lockout
Shutdown function

Inrush current limitation

Interruption time 10 ms

» Adjustable output voltages

2 isolated outputs: no load, overload, and short-circuit proof
Rectangular current limiting characteristic

Parallel operation with active current sharing

* Very high efficiency up to 94%

Immunity according to IEC 61000-4-2, -3, 4, -5, -6, -8, -9
All PCB boards protected by lacquer

\ery high reliability

= 5 year warranty

L]

Safety-approved to the latest edition of IEC/EN 60850-1
and UL/CSA 60950-1

@ O HI
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e

Electromagnetic Compatibility (EMC)
Immunity to Environmental Conditions
Mechanical Data
Safety and Installation Instructions
Description of Options
Accessories
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Description

The converter inputs are protected against surges and transients. An input over- and undervoltage lockout circuitry disables
the outputs, when the input voltage is outside of the specified range. To avoid high input currents at operation with high-voltage
batteries, the inhibit input allows for adjusting the undervoltage lockout to a suitable level, thus allowing the use of an appropriate
external input fuse.

The converters exhibit an inrush current limiter, preventing external circuit breakers and fuses from tripping at switch-on.
The outputs are open- and short-circuit proof.

Full input-to-output, input-to-case, output-to-case, and output to output isolation is provided. The converters are particularly suitable
for railway applications. The HR converters can be supplied by all common railway batteries with 24 V, 36 V, 48V, 72V, 96 V, 110 V,
and 120 V nominal voltage. All PCB boards are coated with a protective lacquer.

The case design allows operation at nominal load up to 71 *C with natural cooling. If forced cooling is provided, the ambient
temperature may exceed 71 °C, but the case temperature must remain below 95 °C.

A temperature sensor disables the outputs when the case temperature T exceeds the limit. The outputs are automatically re-
enabled, when the temperature drops below the limit.

LED indicators display the status of the converter and allow for visual monitoring of the system at any time.

The converters may either be plugged into a 19" rack system according to IEC 60297-3, or be chassis mounted. Two heat sinks
of different size and cooling plates for chassis mounting (option B, B1) are available.

Model Selection
Table 1a: Model Selection of HR models

Output 1 Output 2 Power Input voltage Efficiency Model Options
rl 24' “110 3
Voo | B | Vo | i | P | W Vi ot V,..'| min | typ | min | typ
M [A] M [A] w] ™ ™ M | e | %] | [el | [%]
12 20 - - 240 12 16.810 150 | 168 91 92.5 92 94 [ HR2320-9RG*
12 12 - - 144 12 16.8t0 150 | 168 91 92.5 92 94 | HRL2320-9RG*
12 24 - - 288 12 16.8to 150 | 168 91 92.5 92 94 | HRP2320-9RG*
15 16 - - 240 12 16.8t0 150 | 168 91 92.5 92 94 | HR2540-9RG* B. B1
15 19.2 - - 288 12 16.8to 150 | 168 91 92.5 92 94 | HRP2540-9RG*
48 4 - - 192 12 16.8t0 150 | 168 | 89.5 | 90.5 92 93 | HR2880-9RG*
48 5 - - 240 12 16810150 | 168 | 89.5 | 90.5 92 93 | HRP2880-9RG*
12 10 12 10 240 12 16.8to 150 | 168 91 92.5 92 94 | HR2320-9RG
12 6 12 6 144 12 16.8t0 150 | 168 91 92.5 92 94 | HRL2320-9RG
12 12 12 12 288 12 16.8to 150 | 168 91 92.5 92 94 | HRP2320-9RG
15 ] 15 8 240 12 16.8t0 150 | 168 91 92.5 92 94 | HR2540-9RG B. B1
15 9.6 15 9.6 288 12 16.8t0 150 | 168 90 92.5 92 94 | HRP2540-9RG
48 2 48 2 192 12 16.8t0 150 | 168 | 89.5 | 90.5 92 93 | HR2880-9RG
48 2.5 48 25 240 12 16810150 | 168 | 89.5 | 90.5 92 93 | HRP2880-9RG
24 10 - - 240 12 16.8t0 150 | 168 91 92.5 92 94 | HR2320-9RG*
24 6 - - 144 12 16.8t0 150 | 168 91 92.5 92 94 | HRL2320-9RG®
24 12 - - 288 12 16.8to 150 | 168 91 92.5 92 94 | HRP2320-9RG *©
30 8 - - 240 12 16.8t0 150 | 168 91 92.5 92 94 | HR2540-9RG * B, B1
30 9.6 - - 288 12 16.8t0 150 | 168 91 92.5 92 94 | HRP2540-9RG *®
96 2 - - 192 12 16.8to 150 | 168 | 89.5 | 90.5 92 93 | HR2880-9RG *®
96 2.5 - - 240 12 16810150 | 168 | 89.5 | 90.5 92 83 | HRP2880-9RG*®

Efficiency at T,=25°C, V=24V, [ __ V.
Efficiency at T,=25°C, V=110V, [ .V,
Short time; see table 2 for details

Both outputs connected in parallel

Both outputs connected in series

[ R X
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Table 1b: Model Selection of ER models

Output 1 Output 2 Power Input voltage Efficiency Model Options
My’
Vossr | hooowr | Voun | lonsw | Pone | Views Viw | Vi min typ
[\ [A] vl [A] wl v [\ ] [%] [%]
12 20 g L 240 66 77 to 150 168 93 94 ER2320-9RG*
12 12 - - 144 66 77 to 150 168 ERL2320-9RG?
12 24 % = 288 66 77 to 150 168 91 94 ERP2320-9RG ?
15 16 - - 240 5] 77 to 150 168 ERZ2540-9RG ? B. B1
15 18.2 - - 288 66 77 to 150 168 ERP2540-9RG ?
48 4 - - 192 66 77 to 150 168 90.5 92 ER2880-9RG*
48 5 - - 240 5] 77 to 150 168 ERP2880-9RG ?
12 10 12 10 240 66 77 to 150 168 93 94 ERZ320-9RG
12 6 12 6 144 66 77 to 150 168 ERL2320-9RG
12 12 12 12 288 66 77 to 150 168 a1 94 ERP2320-9RG
15 8 15 8 240 66 77 to 150 168 ER2540-9RG B. B1
15 9.6 15 9.6 288 66 77 to 150 168 ERP2540-9RG
48 2 48 2 102 66 77 to 150 168 90.5 92 ER2880-9RG
48 25 48 25 240 66 77 to 150 168 EHRP2880-9RG
24 10 5 = 240 66 77 to 150 168 a3 94 ER2320-9RG *
24 6 & 2 144 66 77 to 150 168 ERL2320-9RG ¢
24 12 = = 288 66 77 to 150 168 a1 94 ERP2320-9RG *
30 8 5 = 240 66 77 to 150 168 ER2540-9RG ¢ B. B1
30 9.6 & 2 288 66 77 to 150 168 ERP2540-9RG *
96 2 - - 192 66 77 to 150 168 90.5 92 ERZ880-9RG ¢
96 25 5 = 240 66 77 to 150 168 ERP2B80-9RG *

Efficiency at T, =25°C, V=110V, ) .V
Short time; see table 2 for details

Both outputs connected in parallel

Both outputs connected in series
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Part Number Description
HR 2 5 40-9 RB1 G

Operating input voltage V, _ (continuously):

16.8=150VDC ... HR, HRL, HRP

TE=180NDE (o vniibindiiin iR, ERL, ERP
NUMDEEOT BUHAID. .. cousviuis sssmssvssss marsrssuspens sxps sninagsnmssit o
Nominal voltage of main output V

Othervollagas®™ oo innnnninuaniaaannnlg
Nominal voltage of tracking output V, °

48 V... cerereeaineennn. 80

Other spemﬁcatlons or addltmnal fe:atures1 s 21 -89
Operational temperature range: T,:

w==40071°C, T <95°C ... .-9

Other?® . i A A R -0 -5 -6
Auxiliary func’ﬂuns and optlons

Output voltage control input ... R

Cooling plate standard case.. ceevernnsenenaneennen. By B

Cooling plate for long case 220 mi’n2 T vy

RoHS-compliant for all 6 substances ......................... G*

Customer-specific models. No safety-relevant changes compared to the respective basic model, e.g. different mechanical details, special
markings, mounted front plates, reduced output voltage, etc.

2 Converters with 220 mm case (customer-specific models). Add 5000 to the model number, e.g. HR2540-9RB1G — HR7540-9RB1G.
The nominal voltages of both outputs are always equal.

* Gis always placed at the end of the part number.

Note: The sequence of options must follow the order above.

Example: HR2540-9RB1G: DC-DC converter, operating input voltage range 16.8 — 150 VDC, 2 isolated outputs, each providing
15V, 8 A, control input R to adjust the output voltages, cooling plate B1, and RoHS-compliant for all six substances.

Product Marking

Basic type designation, approval marks, CE mark, warnings, pin allocation, patents, MELCHER logo, specific type designation,
input voltage range, nominal output voltages and output currents, degree of protection, identification of LEDs, batch no., serial no.
and data code including production site, version, and production date.
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Functional Description

The input voltage is fed via an efficient filter to the interleaved switching boost converter (HR models), which provides the
intermediate circuit voltage on the bulk capacitor C,. The inrush current is limited by the resistor R which is shorted by V,_ after
the bulk capacitor was charged.

The bulk capacitor sources a single-transistor forward converter with active clamp and provides the power during the interruption
time of 10 ms.

The main transformer exhibits two separate secondary windings for the two outputs. The resultant voltages are rectified by
synchronous rectifiers (not models with V_ = 2x 48 V) in order to provide the best efficiency. Their ripple voltages are smoothed by
a dual power choke and output filters. The control logic senses the main output voltage V_, and generates the control signal for the
forward converter, with respect to the max. output current transferred via magnetic feedback to the control circuit of the forward
converter, located on the primary side.

The second output voltage is tracking the main output, but has its own current limiting circuit. If the main output voltage drops due
to current limitation, the second output voltage will drop as well and vice versa.

The output voltages can be adjusted by external means. Parallel operation of several converters is possible by interconnecting
the T-pins to provide active current sharing. Both outputs can be connected in parallel or in series without any precaution. They
exhibit a rectangular current limitation characteristic. Switchable preloads vV, (Version VY101 or later) ensure good regulation even
with no load at one output.

A control output (D) and two LEDs signal comrect operation of the converter. In case of an output overvoltage, the converter is
disabled by a latch.

Input over- and undervoltage lockout is provided. The undervoltage trigger level can be adjusted by an external resistor connected
to PUL (pin 24) depending on the nominal voltage of the supplying battery.

Temperature sensors on the primary and secondary side prevent the converter from excessive warm-up.

A cooling plate for chassis-mounting is available (opt. B, B1).
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Block diagram of HR2320, version V101 {or later)
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Block diagram of ER2320
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Electrical Input Data

General conditions:

- T, =25 °C, unless T_ is specified.

- Pin 24 (PUL) left open-circuit

- Pin 16 (R) and 18 (D) left open-circuit.

Table 2a: input data of HR models

Model HR HRL HRP Unit
Characteristics Conditions mn typ max [ min typ max | min typ max
v, Operating input voltage cont. | | ==/ 16.8 150 | 168 150 168 150
V., |Fors2swithout shutdown | Tomn = Toma 120 168 | 120 168 | 120 168 y
V.. | Nominal input veltage range 24 (1o 120 24 (1) 120 24 (110 120
Ve | Input voltage limits 3 5, without damage 0 176 0 176 o 176
HR2320 176 (236) 1565 | 1.03 (138 931 ( 210 (283 2140
I} Input current: HR2540 |V __ (MOW)V, 0 | 176 (236) 1566 210 (283 2140 A
HR2880 137 (186) 1282 171 (233 16.05
P, | No-load input power Ve~ Vo, L=0 " 1 1 W
P, | idie input power Vo= Vimae Ve =0V 25 25 25
C, Input capacitance ? 86 86 86 uF
R Input resistance 10 10 10 m{2
lun | Peakinrush cument 2 V=150V 1 30 30 30 mé
t.. | Time constant of | 10 10 10
t_ | Startup time Q= 1 400 400
V188Vl
t Rise time after inhibit ’ 40 40 40
Vo, =0-=5V
Table 2b: input data of ER models
Model ER ERL ERP Unit
Characteristics Conditions min typ max | min typ max | min typ max
v, Operating input voltage L=0-1 T 150 7 150 i 150
V., |Fors2swithout shutdown | Temn ™ Toma B 168 | 66 168 | 686 168 "
V, om | Mominal input voltage range 10 120 10 120 10 120
V... | Input voltage limits 3 s, without damage 0 176 0 176 0 176
ER2320 |V __ (M0MV, 1 | 176 (236) 103 (1.38) 210 (283
! input current: ER2540 ' 176 (236) 210 (283) A
ER2880 137  (1.86) 171 (233)
P, | No-load input power Viki— Vi =0 0 10 10 W
P, | ldig input power Vimin™ Vi Ve =0V 25 25 25
C, Input capacitance * uF
R, Input resistance 10 10 10 mi)
lyp | PEakinrush current * V=150V 1 mé,
t.. | Time constant of /_
t, | Startup time 0= Vol 400 400 400
—L—— m
VE 77V, . .
Rise time after inhibit 7 40 40 40
Vo, =0—5V
' Mot smoothed by the inrush current limiter
* According to ETS 300132-2
R BEESRH KBERTEAT  HiE: 010-57425478 HE4H: sales@power-teda.com o8 T Sk
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PUL Function and Fuse

Mo fuse is incorporated in the converters. Consequently, an external fuse or a circuit breaker must be instalied at system level to

protect against severe defects.

HR conwverters are designed for an extremely wide input voltage range, allowing for connection fo all common railway batteries.
Howewer, the programmable input undervoltage lockout (PUL. pin 24) should be adjusted adequately, in order to limit the input

current at low input voltage.

Table 3 specifies the values of the resistor R, . connected between PLUL and Vi-, versus the resultant minimum input voltage and

the recommended external input fuse.

Fig. 3 shows more values of R, versus start-up voltage. For stationary batteries, a higher start-up voltage might be advantageous.

) v [V
Jiilaa
o\
(] \\“x
i
a0 =
T

20

o 4 & E 1D 14 16 R
Fig. 3

R, versus switch-on voltage (HR modeis)

ER models are designed for the input voltage range of a 110 V railway battery. The input undervoltage lockout (PUL, pin 24) may
be adjusted if requested. The PUL resistors are specified in table 4.

Table 3- PUL Specification (typ.) and recommended external fuses

for HRHRP models. Smaller fuses are passible for HRL models.

Tabie 4 PUL specification (typ.) and recommended external fuses
for ER/ERF models. Smalleriuses are possible for ERL. models.

' fuse size 6.3 « 32 mm  * fuse size 5 x 20 mm

Tfor<2s

Mota: i PUL (pin 24) is connected fo Vi- {pin 3032), the converier is disabled; see inhibit Function.

Fig. 4 and 5 show the input current versus the input voltage.

L

AN

L1} \\\

5 e

—

[

0 20 40
Fig. 4

Typ. input current ws input voltage at nominal load (HR2320)

B0 BO

100

Wi

120 140 180

Battery | R, V. lon/off} | Fuse recommended Battery | R, V . lonl/off) | Fuse recommended
248V = 15%  12W7 | 25 A fast, Litefuse 314" M0V | 50k | 645V B05V | 6.3 Aslow BEL fuse MRT *
Y [189kD [ 20W 18V | 16 Afast, Schurter f SP? How | 40k | 745V 69Y | 6.3 Aslow, BEL fuse MRT 2
48V | 137kD | 28V 20W | 12.5Afast, Schurter/ 5P* M0V | 30k | 874V 816V | 6.3 Aslow, BEL fuse MRT *
72V | B5k0 | 38V 32V | BAfast, Schurter ! 5P ° How | 25k | 98V 90 | 6.3 Aslow, BEL fuse MRT *
86V [ 52kD | 62V 57V | B.3Aslow BEL fuse MRT? 120% | 22k [1MTYV 96V | 5.0Aslow, BEL fuse MRT 2
110Y | 28k0 | B0V  B4W | 5.0Aslow BEL fuse MRT? - <1000 Converter disabled
al |[=1000 Converter disabled " fuse sira 6.3« 32 mm ¥ fuse size 5 x 20 mm

Fig. 5

1 12

] M0 W]

Typ. input current vs input voltage at nominal load (ER2320)
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BEBATEE 12 to 168 VDC

Reverse Polarity and Input Transient Protection

Reverse polarity protection of all models is provided by an antiparallel diode across the input, causing the extemal input fuse or
circuit breaker to trip. ER models exhibit an additional serial diode on the input.

The double stage symmetrical input filter tegether with a VDR (voltage depending resistor) form an effective protection against
high input transient voltages, which typically occur in battery-driven mobile applications.

At very high input voltage, the overvoltage lockout disables the converter in order to protect it from damage.

Inrush Current Limitation

The conwerters exhibit an electronic inrush current limiting circuit. This circuit is also functional, when the input voltage is removed
and immediately reapplied.

Howewver, several capacitors are directly connected to the input pins. Consequently, a short current peak is present, when applying
the input voltage.

The innugh current peak value can be determined by following calculation; see also fig. &:

v

0= e
" Ro*R)

4
m p
a0
a0
|
2
Il\
i@
\
] =
.1 100 200 3to 400 ma
Fig. 6 Fig. 7
Equivalent input ciruit Inrush current at V= 150 V[ [ (HR2320, ER2320)
Efficiency
n [%]
100 1 A
Vi= 110V |
g0 == ——
T |\ v
-
wl_ VA N
— ]
V.= 154V
TO
e 0.2 0.4 06 0.2 LI
Fig. 8
Efficiency versus \,and I, (HR2320, both oulputs connected in senes)
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Electrical Output Data
General Conditions: = T, = 25 °C. unless T, is specified; Pin 24 (PUL) =5V
Table S5a: Output data of HR/ER2320 and HRL/ERL2320

Model HR2320 ! ER2320 HRL2320/ ERL2320 Unit
Mom. output voltage =12V 2=12V
Cwstput 1 Outpast 2 Outpat 1 Outpast 2
Characteristics Conditions
mn typ max |min typ max | min @ yp max | min @ typ max
v, Output voltags v 051 _ 1193 120 1207 120 183 120 1207 12.0
i W
V. ?”tl’”l ploE } Oulput 2 ; 144 158 ; 144 159
- Output current mom. " * 0 10 6O &0
il ! frrie ™ "t 10.5 10.5 6.5 6.5 A
f!Iﬂ_ DOutput current lirmit e
CRE] 2 - =S
1 Oubput current limit 21 13
W, Output moise incl. spikes Vit e &0 &l 60 &0 | m_
Eit'= 30 MHz
i I & 1 1 1 3
V. . .::j.mt'nent by H—r:u.rt_ V-V 4.8 138 48 136 ')
i finefioad reguiatior
AV £ {01 -1y 120 ’ 120 1
ou | (iokal dewviation of V' =
o s "
v, |Dynamic |Votage Virem 05 Lz +200 300 +150 +150
loag  |deilon® |, ..08(,.
T regulation | Recovery time s | and sfter lum on 1 1 1 a ms
Temperature coafficant of | J,
Q@ - #0001 +0.02 - 0 002 - ET
e output voltage [
Table 5b: Output data of HRP/ERP2320 models
Model HRF2320 | ERP2320 Unit
Mom. cutput voltage =12V
Cartput 1 Outpast 2
Characteristics Conditions -
min  typ max | min @ typ max
V, Output voltags V051 193 120 1207 120
3 W
V,on ?M"'"tfm“i ) Oulput 2 - 144 158
i, Ouitput current mom. 12 12
v _ -V
=4 1 ime L
i! I | Output current lirmit G 12.3 12.3 A
Eﬂ- Outpust current fimit "2 245° -
v, Outpat noise incl. spikes Vioast e [=i] 60 [ mv_
EW= 20 MHz
i L a ] 1
WV, " ::i;:h'rmt by Ft-r:n.rt_ VvV 4.8 138 W
linafinad regulatior
AV o 01-1 120 2
au | (iotal deviation of V .
‘u’hllag:l L
¥, Dynamic a0 Vi 05 0 ey 250 +350
** | ioad deviation * LSl
t., regulation | Recovery time s | and aterumon 1 3 ms
Temperature coefficient of | [
Q o, #0101 002 - %K
e output voltage e Torm
' IfV is increasedabove V| through R-, sense. or T-input, the cutput currents should be reduced so that F,__ is not exceaded.
2 Bath outputs connedied in parallel
3 Bee Owipuf voitage reguistiion
* For batiery charger application, a defined negative temp. coefficient can be provided by using a temp. sensor (see Accessones)
* See Dynamic load reguiation
& Measured with a ceramic cap of 1 pF across each output.
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Table Sc: Oufput data of HR/ER 2540 and HRP/ERP2540. General conditions as per fable 5a

Model HR2540 | ERZ540 HRF2540 | ERP2540 Unit
Hom. output voltage 2=15V =15V
Output 1 Cutput 2 Curtput 1 Output 2
Characteristics Conditions 2
min  typ max | min typ max | mn typ max | min @ p max
V, | Outputvokage V_ 05 |18 150 1508 150 481 150 1508 150
Output protection W
Vo | ¢ diode) Oufput 2 - 209 <R - 200 231
L Outpud current nom. 4 8 13 a5
-
1 1 b | Output current lirmit * o ?:'- B4 B 101 101 A
. | Output cumens fimit ™* e 1Ha - 197 3
W
v, Output noise incl. spikes et oo ki 75 75 75 m".l'pp
BV = 20 MHz
v justment by R-i o 60 1725! 2 6.0 1725° -‘ v
T A
. =g =1 150 3 150 3
AV | (total deviation of /) 01 =D * * i
: Vol
v, Dynamic a3 "‘EEF i Vi 05 e, 300 +300 +350 £350
loag  |deviation* |, .05,
L, regulation | Recovery time s | and afier um an 1 ] 1 5 me
Temperature coeffident of | [ st s 5 it s . i
“ve | outpust voltage Tore Torm
Table 5d: Oulput data of HR/ER2880 and HRP/ERP2880. General condifions as per table 5a
Model HR:2880 | ERZEE0 HRP2880 | ERP2880 Unit
Hom. cutput voltage 2x4BY 2=48V
Output 1 Custput 2 Owitpat 1 Oudpart 2
Characteristics Conditions
min typ max (min typ max | min tp max | min @ fp max
V, | Output voltags V_, 08L _ |477 480 483 4810 477 430 aR3 480
Output protection i i v
Vown | ¢ ¢ diode) Oufput 2 567 62T 6.7 627
2 Output current nom. 2 2 25 25
| . I, | Output current irmat * o "_::r_" 21 21 2625 2625 A
l. |Outputcurent fimt - fr 4z 5.25° =
L |
v, Output noise incl. spikes St 240 240 240 240  mv_
BV = 20 MHz
v Adjustment by R-input * 192 g5210 ’ 18.2 5521 1 W
Gml L EIEJ. by - V-V
: ic Enefload reguiatior 1-1) 1 1
AV I devition of 1) U [ L5 5 '
m
jc | Voltage Vv 051
v Dynamic - irem, " ‘ezrem 0.8 8 +1.0 +1.0
** | toad deviation * AT T
[ regulation | Recovery ime s | and ater hum on 1 E] 1 2 ms
b [EmometEepeioad of I;_'“ = o1 =002 . 001 =002 - S0k
oulput voltage ] P

' If the output voltages are increased abowve V. through R-input control, remote sensing, or option T, the output currents should be

reduced accordingly so that P, __ is not exceeded.

2 Bath outputs connected in parallel

! Saee Owiput voltage regulation

4 For balttery charger applications, a defined negalive temperature cosfficient can be provided by using a temperature sensor (see Accessories)

' See Dynamic load reguiation

® Measured with a ceramic cap of 1 pF across each output
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Thermal Considerations

If a converter is located in free, quasi-stationary air {convection cooling) at the indicated maximum ambient temperature 7,
(see table Temperature specifications) and is operated within the specified input voltage range and nominal load, the temperature
measured at the Measuring point of case temperature T, (see Mechanical Data) will approach the indicated value T, after the
warm-up phase. However, the relationship between T, and T, depends heavily upon the conditions of operation and integration
into a system. The thermal conditions are influenced by input voltage, output current, airflow, and temperature of surrounding

components and surfaces. T, __ is therefore, contrary to T, .. an indicative value only; see also fig. 9.

A max
Py W]
a00 - . HRP2320 -
= e -
240 e HR2320 L Convection
- LY cooling
180 — b N
HRL2320  + N\
120 - !
]
— 1
B0 — : T(‘.mm:
0 e i i i | JMEZ38 Lo T.[°C
50 60 70 80 o0 100 ALY
Fig. 9

Power derating for HRP/HR/HRL2320

Caution: The installer must ensure that under all operating conditions T_ remains within the limits stated in the table Temperature specifications.

Notes: Sufficient foroed cooling or enhanced cooling with the help of eooling plates (options B, B1) allows for T, to be higher than 71 "C
(e.g. 85 °C), as long as T, is not exceeded.

Thermal Protection
Two temperature sensors generate an internal inhibit signal, which disables the converter in the case of overtemperature.

The outputs automatically recover when the temperature drops below the limit.

Interruption Time

The integrated storage capacitor (C,) is loaded to the boost voltage and ensures full output voltage with nominal load during an
interruption time (or ride-through time) of at least 10 ms, provided that V¥, was = 20 \ before the interruption. This complies with
EN 50155:2017 class S2.

Output Protection
The 2 gutput of double-output models is protected by a suppressor diode against overvoltage, which could occur due to a failure
of the internal control circuit. This suppressor diode was not designed to withstand externally applied overvoltages. Overload at
any of the outputs will cause both outputs to shut down.
Note: V __of the suppressor diode is specified in Electrical Output Data. If this voltage is exceeded, the suppressor diode generates losses
and may become a short circuit.

Note: The output voltage of the first output is monitored. If it exceeds typ. 140% of V

' nom 1OF 10 ms, the converter is inhibited. To reactivate,
V, must be removed or an inhibit signal must be applied to PUL (pin 24).

Each output has its own current limiting circuit, providing a rectangular output characteristic and protecting against short circuit.
There is no limitation for the capacitive load, and battery charging is possible as well.
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Series and Parallel Connection

Both outputs of the same converter can be series-connected or parallel-connected in order to double the output current or the

output voltage respectively.
Outputs of different converters may be series-connected.

In parallel connection of several converters, the T-pins should be interconnected so that all converters share the output current
equally; see fig. 10. HRL and ERL models have no T-pins and should not be operated in parallel connection.

If both outputs of each converter are connected in series, Vio1— of both converters should be connected together and the T-pins

as well. See fig. 11.

Converter @Ti -

#1 Lo

ot Sy St Load

Converter T i
#2 S1—

—
:: Vo2- 1

1 Lead lines with equal length
Max. 5 converters and cross section
in parallel connection 2 Dipdes for redundant operation only

Fig. 10
Farallel connection with OR-ing diodes and sense lines
connected af the load

Notes:
— Not more than 5 converters should be connected in parallel.

i Wol+l
I (‘E}_‘
1 Converter 51+

! © @
!
[

Load

Max. 5 converters
in parallel connection

Fig. 11

T

¥
Power

bus

Farallel connection of double-output models with the ouputs

of each converter connected in series, using option T.

The signal at the T pins are referenced fo Vo1—.

- If several outputs are connected in series, the resulting voltage can exceed the SELV level.
— The PUL- pins { pin 24) should exhibit an individual PUL resistor for each converter. If the shutdown function iz used, each PUL-pin must be

controlled individually.

= The R-pins should be left open-circuit. If not, the output voltages must individually be adjusted prior to paralleling within 1 to 2% or the R-pins

should be connected together.

- Series connection of second outputs without involving their main outputs should be avoided, as regulation may be poor.
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Output Voltage Regulation
If both outputs are connected in parallel or in series, the converter exhibits a rectangular output characteristic; see fig. 12.

The typ. dynamic load regulation illustrates fig. 13.

Ve/Vo nem
L
L e Vg 1%
0.5+ t
0 t dlanssd aevaze b
0.5
Fig. 12 Fig. 13
Output characteristic V, versus | Typical dynamic load regulation of V.

{both outputs connected in pamf?e! or in series)

Output 1 is under normal conditions regulated to V|, irespective of the output currents.

However, V_, depends upon the load distribution; see fig. 14 a and fig. 14b. Converters with version V101 (or later) have incorporated
switchable preloads and do not need a minimum load.

Note: If output 2 is not used, connect it with output 1! This ensures good voltage regulation and efficiency.

Vaz IV] Viz [V]
123 o B0 LT
:‘«R . Ipy=10A = amfz,u.
122 -] = — oot ;:.1 3 ;.gi o 485 — ; H = }_i,q i
1=5 ol =
. h\u\\\\\fﬁi I21=2_5A & h\\\ A”‘?ﬂ:g‘gi-
: P Ly=10A 7 1=
\\\ ‘-“""‘-. /ID:=I11.F-. \\\\‘\(’/’////u
[ e [ // o 485 ] -1 A
NN NS ¢
18 \\“\ 43 \\h‘mx“:
18 ||r\\“- % s s Hhh—m‘_"ﬂ
' “n.‘\ 7.: "-.,“H "'--.._,_‘_‘_‘_NH_C-._._________H
17 H\”‘H A 47 ——
X I ﬁ-.\& o \I
116 Il = 5 46.5 Iy
[} 2 4 8 B 10 12 A ] 0.4 0.8 1.2 16 2 2.4 A
Fig. 14a Fig. 14b
Models HR/ER2320: V o VErsus ! i with various fm Models HR/ER2880: V [ versus |, with various .Fm
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Auxiliary Functions

Inhibit Function

The PUL input (pin 24) can also be used as inhibit (for the PUL function see table 3 and 4). The response time {_ and the rise time {
are specified in table 2.

The current coming out from pin 24 (PUL) is typ. 1.5 mA (<2 mA). If pin 24 is left open-circuit, the voltage is typ. 5 V. The converter
is disabled when V,, is =500 m\.

JMIZT

P e e R e |
NITEE - 1
VIV, ﬂm I
Y ] E
Etlun e
0.1 3 ]
) P i
_‘fm__ ruﬂ E g
UL O—
it —— ;
I
|
I

0+ . -t -_l-épE

S ——
Fig. 15 Fig. 16
Typical output response to the PUL-signal (inhibit) Circuit for the inhibit function

Current Share Function

If the pins 18 (T) of parallel-connected converters are connected together, the converters share the output current evenly. Refer
to section Paralfel and Series Connection. Mot for HRL and ERL models.

Sense Lines

This feature allows for compensation of voltage drops across the connector contacts and if necessary. across the load lines. We
recommend connecting the sense lines directly at the female connector.

To ensure correct operation, both sense lines (S1+, 51-) should be connected to their respective power outputs (Vo1+ and Vo1-),
and the voltage difference between any sense line and its respective power output (as measured on the connector) should not
exceed the values specified in table 6.

Tabile 6: Maximum voftage compensation allowed using sense lines

Output | Total voltage difference Voltage difference
voltage | between sense lines and | between Voi- and S1-
their respective outputs

122V <1.00V <05V
15V <125V <06V
48V =200V <10V

Important: Sense lines should be connected | Incorrectly connected sense lines may activate the overvoltage protection resulting in a
permanent short-circuit of the output. Open sense lines are allowed, but result in inaccurate output voltages.
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Output Voltage Adjust
As a standard feature, the converters offer an adjustable cutput voltage. The confrol input R (pin 16) accepts either a control
woltage V,, or a resistor R, to adjust the output voltage. When input R is not connected, the output voltage is setto V.-
a) Adjustment by means of an extarnal control voltage V', between pin 16 (R) and pin 14 (S1-):
The control voltage range is 1.0 = 2.875 VW and allows for an adjustment in the range of approx. 40 = 115% aof \{, ..
v, - V=25V
o

Caution: Applying an external confrol voltage =2 875Y may damage the convearter.
b) Adjustment by means of an axtarnal resistor:
Depending on the value of the required output voltage, the resistor shall be connected
either: between pin 16 (R) and pin 14 {51<) to adjust the output voltage in the range of approx. 40 < 100% of V, ..

(1]
R =4 K2 =

s Il'llln
or: between pin 16 (R) and pin 12 (51+) to adjust the output voltage in the range of 100 - 115% of V.
(V.=2.5V)
25V (VJV, =1

Ry =4 kils

Caution: To prevent the converter from damage, the value of R’ shall never be less than the value for increasing ¥, o 115% |

__________________

e i

Fig. 17
Output veltage adjustment
Motes:

— If the output voltages are increased above V,_ via R-inpui control, sense lines, or option T, the output cuments should be reduced, so that
F .15 not exceaded.

— The second output of double-owtput models follows the voliage of the controlled main outpui.

Output Voltage Monitor

Thie output voitage monitor generates a logic Tow” signal (NPN open-collector output) at the D-output (pin 20), when V,, 2096 ¥,
For converters with version 101 {or later). the voliage at 51+ (comesponding to V,,) must be 20.96 Vv, . and <1.04 WV, __ (typ.
values). Then, a green LED (Out OK) at the frontplate is iluminated. if the output voltage is adjusted by the R-input, the trigger
levels are cormected accordingly.

At ow D-output, the curment is imited by a 10 0 protective resistor; for converters with Version Y102 (or later) f, should be < 100 mA.
If the: D-output is high (open collactor), V, should be <75 V. For previous converters: =50 ma and 50 V.

MNote: Ouiput overvoltage activates a latch; see Outpet Profechion.

i
&
b=l
H
s
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Indicators
Two green LED indicators are visible at the front plate:
= Out DK, see OWpLT Voltage Monitor

- In OK. This signal is activated when V is below 158 V' and greater than \ . whereas V| _ is defined by the adjust resistor
connected to the PUL input {pin 24).

Battery Charging / Temperature Sensor

All converters with an R-input are suitable for battery charger application. For optimal battery charging and life expectancy of the
battery an external temperature sensor can be connected to the R-input. The sensor is mounted as close as possible to the batiery
and adjusts the output voltage according to the battery temperature.

Depending upon cell voltage and the temperature coefficient of the battery. different sensor types are available; see Accessones.

Cell voltage [V] —
245
e o 7 o 2.40 =
n i b
S Mo+ [~
input | Pu“:; g"""“ Load 238 et
= E PR~
— PRV § g Joo T

! b ] e s e s 2an ST
1 i B
N gt i 2.
i A -""\..“_

225 T ™

< 20 S =

215 | Yosal aa i

7
1
-
[l
f
£

Ti t Batt =0
s, o e =Y 20 -10 0 10 20 30 40 50°C

= = Wp 2TV, AMVIK — Vo ® 227V, 35 mik
o N m AN, BMVK e Vo= 223 W 3.5 miiK
Fig. 19 Fig. 20
Connection of a temperature sensor Trickle chamge voltage versus temperature for defined temp.
coefficient. \,, . is the output voltage with open R-input.
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Electromagnetic Compatibility (EMC)

A metal oxide VDR together and an efficient input filter form an effective protection against high input transient voltages, which
typically occur in most installations. The converters have been successfully tested to the following specifications:

Electromagnetic Immunity

Table 7. Electromagnetic immunity (type tests)

Phenomenon Standard | Level | Coupling mode ' | Value Waveform Source | Test procedure In Perf.
applied imped. oper. | crit.?
Electrostatic IEC/EN , | contact discharge | 8000V, 330 0 | 10 pos. & 10 neg.
diSChafge ﬂﬂ case) 651000-4-2 4 air disﬂharge 15000 vp 1150 ns 180 pF diSChﬂrgES yes A
Electromagnetic IEC/EN x* antenna 20 Vim AM 80% / 1 kHz N/A | 80— 1000 MHz yes A
50K SN0 20 Vim 800 — 1000 MHz
10 Vim 1400 — 2000 MHz
5 antenna AM 80% /1 kHz MNIA yes A
5Wim 2000 — 2500 MHz
3WVim 5100 — 6000 MHz
10 Vim 50% duty cycle, 900 +5 MHz
s arieona 200 Hz rep. rate o pulse modul. yes A
Electrical fast IEC/EN 5 capacitive, ofc' | 22000V i 60 s positive
transients / burst | 61000-4-4 2 ursts oF Sloans; . 60 s negative
ilg, +il—i 25/5kHzover15ms; | 500 gt yes A
4 direct +4000V, | pyrst period: 300 ms e o e
re : coupling mode
Surges IEC/EN ile 1 +2000 V 4203 | 5pos. & 5 neg.
61000-4-5 | 37 T P 11.2/50ps surges per yes A
#if-i! +1000 vV, 0.5 pF | coupling mode
Conducted IEC/EN . : : . 10 VAC
St 61000-4-6 3 i, 0, signal wires (140dByV) AM 80% / 1 kHz 150 | 0.15—80 MHz yes A
Power frequency | IEC/EN i :
magnetic field 61000-4-8 3 - 300 A/m 60sinall 3 axes | yes A
Pulse magnetic IEC/EN 5 pulses per axis
field 6100049 | ~ - 2200 Al repetit. rate 10s | Y& | A

i = input, o = output, c = case

A = normal operation, no deviation from specs.; B = normal operation, temporary loss of function or deviation from specs possible
Exceeds EN 50121-3-2:2016 table 5.3 and EN 50121-4:2016 table 2.4.

Corresponds to EN 50121-3-2:2016 table 5.1 and exceeds EN 50121-4:2016 table 2.1.

Corresponds to EN 50121-3-2:2016 table 5.2 and EN 50121-4:2016 table 2.2 (compliance with digital communication devices).
Corresponds/exceeds EN 50121-3-2:2016 table 3.2 and EN 50121-4:2016 table 4.2.

Covers EN 50121-3-2:2016 table 5.3 and EN 50121-4:2016 table 4.3.

Corresponds to EN 50121-3-2:2016 table 3.1 and EN 50121-4:2016 table 4.1 (radio frequency common mode).

Corresponds to EN 50121-4:2016 table 2.3.

L - T T TR U,
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Electromagnetic Emissions
All conducted emissions (fig. 21 and 22) have been tested according to EN 55011, group 1, class A. These limits are much
stronger than requested in EN 50121-3-2:2016, table 2.1, and coincide with EN 50121-4:2016, table 1.1. The limits in fig. 21 and
22 apply to gquasipeak values, which are always lower then peak values.

In addition, the values for average must hold a limit 10 dBpV below the limits in fig. 21 and 22 (not shown).
Radiated emissions have been tested according to EN 55011, group 1, class A . These limits are similar to the requirements of

EN 50121-3-2:2016 and EN 50121-4:2016, both calling up EN 61000-6-4+A1:2011, table 1. The tests were executed with hori-
zontal and vertical polarization. The worse result is shown in fig. 22 and 23.

dB V VLI DMC Labaiony, Win m | B0 VO, ket m 2 B A CURE.
WS EMC Lasmmry, Win = 24 VOC, ot = 2310 A, C114. Temtsivisncs 10 m, Clawn A, FRIIM-S8G, BOVRII7D 6, U000, 36072003
dBuv H

Tarsisarcs 10 m, Clam 4, FRZGH-GAG, BOSGTIE, U000, S0A7.3012

| 80 :
au_._._._| [TT11 [ [T T T [enss0t1 Age EN 55011 Agp
5 ' ' | |E
o |1 | |1 || ||| St \d o T
ITE & ey
| P
20 Wl L 20
'-i I
0 i i} } | i ! |
0.2 05 1 2 5 10 20 MHz o i 5 5 pe S RN
Fig. 21 Fig. 22
Typ. conducted emissions (peak/quasipeak and average) at Typ. conducted emissions (peak/quasipeak and average) at
the input, measured at V=24 Vand |, (HR2320-9RG). the input, measured at V,= 110 Vand |, (HR2320-9RG,
ER2320-9RG).

dBUVIM e SR A conme sarois dBUVIM o R S S e v

60 60

50" | N B T o i B R T e T o g Eﬂ T T T | T T T " EM 58041 A g

-] &
40 |___ 40 N A NN NAY R N
N \w""
20 {La T ST SRS, - .. . ool IR O O 20
L A
10 S A . | — 10 |
0 0
30 50 100 200 500 1000 MHz 30 50 100 200 500 1000 MHz

Fig. 23 Fig. 24

Typ. radiated emissions in 10 m distance, measured at V(=24 V Typ. radiated emissions in 10m distance, measured at V= 110V
and !, _ (HR2320-9RG). and i, (HR2320-9RG, ER2320-9RG).
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Immunity to Environmental Conditions
Table 8. Mechanical and climatic stress

Test duration:

15 h (5 h in each axis)

Test method Standard Test Conditions Status
Cab | Damp heat |IEC/EN 60068-2-78 Temperature: 40:2°C
steady state MIL-STD-810D section 507.2 Relative humidity: g3 3y Converter
g not operating
Duration: 56 days
Db 2 | Cyclic damp heat EN 50155:2017, clause 13.4.7 Temperature: 55°C and 25°C
test IEC/EN 60068-2-30 Cydles (respiration effect 2 Conver‘[erl
not operating
Duration: 2x24h
Be Dry heat test EN 50155:2017, clause 13.4.5 Temperature: 70°C Converter
steady state |IEC/EN 60068-2-2 Duration: 6h operating
Ad Low temperature EN 50155:2017, clause 13.4.4 Temperature, duration: -40°C,2h Converter
start-up test IEC/EN 60068-2-1 Parfarmancs test: +25°C not operating
Ka Salt mist test EN 50155:2017, clause 13.4.10 | Temperature: =G c
sodium chloride Duration: 48 h nnverterl
{NaCl) solution : nexopcraten
Fc \ibration IEC/EN 60068-2-6 Acceleration amplitude: 0.35 mm (10 — 60 Hz)
(sinusoidal) MIL-STD-810D section 514.3 5 g, = 49 mis? (60 - 2000 Hz) | Converter
Frequency (1 Octfmin): 10 — 2000 Hz operating
Test duration: 7.5 h (2.5 h in each axis)
Fh Random vibration IEC/EN 60068-2-64 Acceleration spectral density:  0.05 g #Hz
broad band (digital Frequency band: 8500 Hz
control) & guidance E ’ Converter
Acceleration magnitude: 49g operating
Test duration: 1.5 h (0.5 h in each axis)
Ea Shock IEC/EN 60068-2-27 Acceleration amplitude: 50 g, =480 m/s?
(half-sinusoidal) MIL-STD-810D section 516.3 s, Converter
Bump duration: 11 ms 7
operating
Number of bumps: 18 (3 in each direction)
= Shock E: g?gggg:‘]g :I:;sn:o'lid-. 11, | Acceleration amplitude: 51g, Converter
class B, body mounted ' Bump duration: 30 ms u[l);er:llng
Number of bumps: 18 (3 in each direction) Ll
- Simulated long life | EN 50155:2017 clause 13.4.11.2, | Acceleration spectral density: 0.02 g *Hz
testing at increased | EN 61373:2010 sect. 8and 9, Frequency band: 5— 150 Hz Converter
random vibration class B, body mounted ' ey ) operating
levels Acceleration magnitude: 02g,,.. cit: A

' Body mounted = chassis of a railway coach
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Temperatures

Table 9: Temperature specifications, valid for an air pressure of 800 — 1200 hPa (800 — 1200 mbar)

Model -9 Unit
Characteristics Conditions min typ max
T, Ambient temperature Converter operating - 40 71!
T Case temperature - 40 b5 12 g
Storage temperature Mot operational - 55 BS

See Thermal Considerations.
* Owertemperature lockout at T, >985 °C (An NTC resistor on primary and secondary heatsink).

Reliability

Table 10: MTBF and device hours
Ratings at specified | Model Ground benign Ground fixed Ground mobile | Life test' | Device hours 2 | Unit
case temperature 40 °C 40 °C 70°C 50°C 25°C
Bellcore SR332 HR2320 352 000 176 000 49 000 38 000 500 000 h

' Life test with 32 converters during 26 days, cycling at 60 °C; confidence level 60%.
2 Statistical values, based on an average of 4300 working hours per year and in general field use over 5 years; upgrades and customer-
induced errors are excluded.
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Mechanical Data

Dimensions in mm. The converters are designed to be inserted into a 19" rack, 160 mm long, according to IEC 60297-3.
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Fig. 25

Case 503 for HR and ER models with heat sink;
Aluminum, black finish (EP powder coated);
weight approx. 1.5 kg

Notes:
—d =15 mm, recommended minimum distance to next part in order to ensure proper air circulation at full output power.

— free air location: the converter should be mounted with fins in a vertical position to achieve maximum airflow through the heat sink.
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Dimensions in mm. The converters are designed to be inserted into a 19" rack, 160 mm long, according to IEC 60297-3.
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Case K03 for HRP and ERP models with heat sink;
Aluminum, black finish {EP powder coated);
weight approx. 1.8 kg

Motes:
= d =15 mm, recommended minimum distance to next part in order to ensure proper air circulation at full output power.
- free air location: the converter should be mounted with fins in a vertical position to achieve maximum airflow through the heat sink.
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Option B: Aluminum case S03 with large cooling plate; black finish (EF powder coated).
Suitable for front mounting.
Total weight approx. 1.5 kg

Note: Long caze with option B2, elongated by 60 mm for 220 mm rack depth, ks available on request. (Mo LEDs)
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Option B1: Aluminum case S03 with small cooling plate; black finish (EP powder coated).

Suitable for mounting with access from the backside.
Total weight approx. 1.4 kg.
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Connector Pin Allocation

The connector pin allocation table defines the electrical potentials and the physical pin positions on the H15 connector. The
protective earth is connected by a leading pin (no. 24), ensuring thal it makes conlact with the female connector first.

S1D0030

30 26 16 14 10 6
_|_|-|_|_|_|_
P A e i e i
\izzszlmznmizsy

Fixtures for retention clips

Fig. 29
View of module’s male connectors

Table 11: Pin allocation

Pin MName Function
Voi+ Output 1 positive
Vo2+ Output 2 positive
Wiol- Output 1 negative
10 Vo2 Output 2 negative
12 31+ Sense line positive
14 51- Sense ling negative
16 R Output voltage adjust
18= T Curmrent share
20 D Ot 0K
2z PE Protection eartn ‘@
24 PUL Programmable undervoltage lockout
26 + 28 Wit input positive
30 + 32 Wi- Input negative

" Leading pin (pre-connecting)
2 Mot connected for HRL models

Installation Instructions

The converters are components, intended exclusively for inclusion within other equipment by an industrial assembly operation
or by professional installers. Installation must strictly follow the national safety regulations in compliance with the enclosure,
mounting, creepage, clearance, casualty, markings, and segregation requirements of the end-use application.

Connection to the system shall be made via the female connector H15; see Accessones. Other installation methods may not meet
the safety requirements.

Fin no. 22 (@) is connected with the case. For safety reasons it is essential to connect this pin reliably to protective earth.
Notes:
= The PUL funclion (pin 24) must be programmed io enable the outputs. PUL should be connected to Vi- (pins 30 + 32) by a resistor to adjust
the start-up voltage; see table 3. Otherwise, the inpul current may become too high at low input voltage.

= Do not open the converter, or warranty will be invalidated.
= [f the second output is not used. connect it in parallel with the main output.

Make sure that there is sufficient airflow available for convection cooling and verify it by measuring the case lemperature T_, when
the converter is installed and operated in the end-use application; see Thermal Considerations.

Ensure that a converter failure (e.g. an internal short-circuit) does not result in a hazardous condition.
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Standards and Approvals

The converters are safety-approved to UL/CSA 60950-1 2™ Ed. and IEC/EN 60950-1 2™ Ed.
The converters correspond to Class | equipment (with case connected to ground). They have been evaluated for:

+ Building-in

+ Basic insulation between input and case based on 250 VA. Double or reinforced insulation between input and outputs
* Functional insulation between outputs

+ Overvoltage category |l

* Pollution degree 2 environment

+ Max. altitude: 2000 m

+ The converters fulfill the requirements of a fire enclosure.

The output voltage is considered as SELV, except HR/HRP/ER/ERP2880 with both cutputs in series connection.

The converters are subject to manufacturing surveillance in accordance with the above mentioned standards and 150 9001:2015.
CB-scheme is available on request.

Protection Degree and Cleaning Liquids
The protection degree is IP 40, provided that the female connector is fitted to the converter.

In order to avoid possible damage, any penetration of cleaning fluids has to be prevented, since the power supplies are not
hermetically sealed.

Railway Application and Fire Protection

The converters have been designed by observing the railway standards EN 50155, EN 50121-3-2, and EN 50121-4. All boards
are coated with a protective lacqguer.

The converters comply with NF-F16 (I2/F1). They also comply with EN 45545-1, EN 45545-2, ifinstalled in a technical compartment
or cabinet.

Isolation and Protective Earth

The electric strength test is performed in the factory as routine test according to EN 50514 and IEC/EN 60950 and should not be
repeated in the field. The Company will not honor warranty claims resulting from incorrectly executed electric strength tests. The
resistance case to the earth pin (<0.1 ©2) Is tested with 25 Afor 1 s.

Table 12: Isolation

Characteristics Input to Outputis) Output 1 to Unit
Case + Qutputs to Case Qutput 2
Electric strength test Factory test 10 & 28 1.4 0.3 kVDC
AC test voltage equivalent to factory test 20 1.0 021 kKVAC
Insulation resistance =300 =300 =100 Mo
Creepage distances z35° 225 - mm

' According to EN 50514 and IEC/EN 60950, subassemblies connecting input to output are pre-tested with 5.6 kK'VDC or 4 KVAC.
* Tested at 150 VDC
* Input lo outputs: 6.4 mm

Description of Options

B, B1 Cooling Plates

Where a cooling surface is available, we recommend the use of a cooling plate instead of the standard heat sink. The mounting
systemn should ensure that the maximum case temperature T_ __ is not exceeded. The cooling capacity is calculated by (n see
Model Selection):

P = {100% ~ ny Vel

i n

For the dimensions of the cooling plates; see Mechanical Data.

IR FREESRHRBERITTAT  Hi%: 010-57425478 [E4: sales@power-teda.com
PO ZRIB SR A R A A Hii%: 029-85395956 Hil4H: sales001@power-teda.com

i
®
=
H
“

p=i



FIEHEOLRH 4 EN 50155, EN 50121, EN 45545 ¢k fites R4
BEBATEE 12 to 168 VDC

AcCcCessones

A variety of electrical and mechanical accessories are available including:

Front panels for 19" DIN-rack: Schroff or Intermas, 12 or 16 TE /3U; see fig. 30 and the data sheet BCD.00495.
Mating H15 connectors with screw, solder, faston, or press-fit terminals; see fig. 31

Coding clips for connector coding HZZ00202

Pair of connector retention clips HZZ01209-G; see fig. 32

Connector retention brackets HZZ01216-G; see fig. 33

Cage clamp adapter HZZ00144-G; see fig. 34

Cable hood for H15 connectors (fig 35):

- HZZ00141-3G, screw version
- HZZ00142-G, use with retention brackets HZZ01218-G
- HZZ00143-G, metallic version providing fire protection

Wall-mounting plate K02 (HZZ01213-G) for models with option B1; see fig. 36
DIN-rail mounting assembly HZZ0615-G (DMB-K/S); see fig. 37
Additional external input and output filters

Different battery sensors S-KSMH... for using the converter as a battery charger. Different cell characteristics can be selected,;
see fig. 38, table 13, and Battery Charging/ Temperature Sensors.

For additional accessory product information, see the accessory data sheets listed with each product series or individual
model at our web site belfuse.com/power-solutions.

Fig. 31
Different mating connectors
Fig. 30 Fig.32
Different front panels Connector retention clips to fasten the H15 connector to the

rear plate; see fig. 29. HZZ01209-G consists of 2 clips.
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Fig. 33 Fig. 34
Connector retention brackets HZZ01216-G Cage clamp adapter HZZ00144-G
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Fig. 35

Different cable hoods

Fig. 37

DIN-rail mounting assembly HZZ00615-G (DMB-K/S)

Table 13: Battery temperature sensors

Battery Sensor type Cell Cell temp. | Cable
voltage nom. voltage | coefficient | length
v M [mVIK] [m]
12 S-KSMH12-2.27-30-2 | 2.27 -3.0
12 S-KSMH12-2.27-35-2 | 2.27 -3.5 2
24 S-KSMH24-2.27-30-2 | 2.27 -3.0 2
24 S-KSMH24-2.27-35-2 | 2.27 -3.5 2
24 S-KSMH24-2.31-35-0 | 2.31 -3.5 4.5
24 S-KSMH24-2.31-35-2 | 2.31 -35 2
24 S-KSMH24-2.35-35-2 | 2.35 -3.5 2
48 S-KSMH48-2.27-30-2 | 2.27 -3.0 2
48 S-KSMH48-2-27-35-2 | 2.27 -3.5 2

Fig. 36

Chassis- or wall-mounting plate HZZ201213-G (Mounting

plate K02)

@b

L 56 (2.2")

L = 2 m (standard length)
other cable lengths on request

Fig. 38
Battery temperature sensor
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NUCLEAR AND MEDICAL APPLICATIONS - These products are not designed or intended for use as critical components in life support systems,
equipment used in hazardous environments, or nuclear control systems.

TECHNICAL REVISIONS - The appearance of products, including safety agency certifications pictured on labels, may change depending on the
date manufactured. Specifications are subject to change without notice.
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