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		  Datasheet File OCR Text:


		      HAE200W     page 1 of 4       www.pduke.com       2013/5/3       HAE200W series  half-brick dc-dc converter      4:1 ultra wide input range  up to 240 watts                  features    applications  ?   no minimum load required  ?   soft-start  ?   2250vdc input to output basic insulation  ?   safety meets ul60950-1, en60950-1, iec60950-1 and e n50155  ?   ce mark meets 2006/95/ec, 2011/95/ec and 2004/108/e c  ?   compliant to rohs eu directive 2011/65/eu  ?   railway system  ?   wireless network  ?   telecom/datacom  ?   industry control system  ?   distributed power architectures   ?   semiconductor equipment    2250vdc  isolation  remote  control  uvp   ocp  scp  ovp  otp  sync      technical specification   all specifications are typical at nominal input, ful l load and 25  otherwise noted    input range  output voltage  output current  @full load  input current  @ no load  efficiency  maximum  capacitor load    model  number  vdc  vdc  a  ma  %   f  hae200-24s3p3w  9 ~ 36  3.3  50  25  87  151000  hae200-24s05w  9 ~ 36  5  36  30  90  72000  hae200-24s12w  8.5 ~ 36  12  15  30  89  12500  hae200-24s15w  8.5 ~ 36  15  12  30  90  8000  hae200-24s24w  8.5 ~ 36  24  7.5  35  90  3100  hae200-24s28w  8.5 ~ 36  28  6.5  40  90  2300  hae200-24s48w  8.5 ~ 36  48  3.7  45  89  770  hae200-48s3p3w  16.5 ~ 75  3.3  50  20  88  151000  hae200-48s05w  16.5 ~ 75  5  40  20  91  80000  hae200-48s12w  16.5 ~ 75  12  18  20  90  15000  hae200-48s15w  16.5 ~ 75  15  14  20  91  9300  hae200-48s24w  16.5 ~ 75  24  9  20  90  3700  hae200-48s28w  16.5 ~ 75  28  7.5  25  91  2600  hae200-48s48w  16.5 ~ 75  48  4.5  25  90  930  hae200-110s3p3w  43 ~ 160  3.3  57  10  87  172000  hae200-110s05w  43 ~ 160  5  44  10  89  88000  hae200-110s12w  43 ~ 160  12  20  10  89  16600  hae200-110s15w  43 ~ 160  15  16  10  90  10600  hae200-110s24w  43 ~ 160  24  10  10  89  4100  hae200-110s28w  43 ~ 160  28  8.5  15  90  3000  hae200-110s48w  43 ~ 160  48  5  15  89  1000    part number structure     hae200   -   48  s  05   w   -   p  y  c  th  hs  series name  input  output   output   input     ctrl and  sync pin   case pin   through hole   assembly option    voltage   quantity   voltage   range     pin options  option  option  type (1)         (vdc)    (vdc)                    24: 8.5~36   s: single   3p3: 3.3  4:1       : negative logic,     : nc     : nc     : thread     : no heat-sink      9~36    05: 5      0.200" pin length   y: sync pin   c: case pin   th: no thread   heat-sink type:      48: 16.5~75     12: 12      l: negative logic,                hs:   height h=0.45? vertical fin,      110: 43~160       15: 15      0.145" pin length                 7g-0021a-f            24: 24      p: positive logic,                hs1:   height h=0.24? horizontal fin,            28: 28      0.200" pin length                 7g-0022a-f              48: 48      s: positive logic,              hs2:   height h=0.24? vertical fin,                    0.145"pin length                 7g-0023a-f                                  hs3:   height h=0.45? horizontal fin,                                  7g-0024a-f                                  terminal block type  (2) :                                   t:  wall mounted                                  tf:   wall mounted with emc filter (3)                                   tf1:   wall mounted with emc filter                                      can be connected to pe  (3)      (1) the module can?t equip heat-sink with th option .  (2) no y and c function for terminal block type, an d terminal block type only for 0.200? pin length. 

     HAE200W     page 2 of 4       www.pduke.com       2013/5/3     (3) emi filter meet en55011, en55022 class a.    input specifications   parameter  conditions  min.   typ.   max.   unit   operating input voltage range        24vin(nom)    48vin(nom)  110vin(nom)  3.3 & 5vout  others    9  8.5  16.5  43  24  24  48  110  36  36  75  160  vdc  start up voltage        24vin(nom)  48vin(nom)  110vin(nom)      9  18  43  vdc  shutdown voltage        24vin(nom)  48vin(nom)  110vin(nom)  7.3  15.5  33.0    8.1  16.3  36.0  vdc  start up time  constant resistive load  power up  remote on/off       75  75     ms  input surge voltage  1 second, max.  24vin(nom)  48vin(nom)  110vin(nom)      50  100  185  vdc  input filter  (1)     pi type  negative logic   (standard)  dc-dc on  dc-dc off  short or 0 ~ 1.2vdc  open or 3 ~ 12 vdc  referenced to ?input pin  positive logic  (option)  dc-dc on  dc-dc off  open or 3 ~ 12 vdc  short or 0 ~ 1.2vdc  remote on/off        input current of ctrl pin  -0.5    1  ma      remote off input current    3    ma  sync pin signal  (2)       -0.3    5.6  vdc    output specifications   parameter  conditions  min.   typ.   max.   unit   voltage accuracy      -1.0    +1.0  %  line regulation  low line to high line at full load     -0.1    +0.1  %  load regulation  no load to full load     -0.1    +0.1  %  voltage adjustability  maximum output deviation is i nclusive of remote sense  -20    +10  %  remote sense  % of vout(nom)    if remote sense is not being used, sense pins shoul d be connected to  corresponding polarity output pins.      10  %  ripple and noise    measured by 20mhz bandwidth  with a 1  f/25v x7r mlcc and a 22  f/25v pos-cap   with a 1  f/25v x7r mlcc and a 22  f/25v pos-cap  with a 4.7  f/50v x7r mlcc  with a 2.2  f/100v x7r mlcc  3.3vout, 5vout   12vout, 15vout   24vout, 28vout   48vout       75  100  200  300     mvp-p   temperature coefficient    -0.02     +0.02   %/    transient response recovery time   25% load step change      200  250   s  over voltage protection  % of vout(nom); hiccup mode     115    130  %  over load protection  % of iout rated; hiccup mode     120    150  %  short circuit protection      continuous, automatics recovery     general specifications   parameter  conditions  min.   typ.   max.   unit   isolation voltage  1 minute (basic insulation)   input to output  input (output) to case  2250  1600      vdc  isolation resistance  500vdc    1      g    isolation capacitance          2500  pf  switching frequency      225  250  275  khz  design meet safety standard      iec60950-1,  ul60950-1,  en60950-1   en50155   case material    24vin(nom) and 48vin(nom)  110vin(nom)  metal   aluminum base-plate with plastic case   base material    24vin(nom) and 48vin(nom)  fr4 pcb   potting material      silicon (ul94-v0)   dimensions      2.402.280.50 inch   (61.057.912.7 mm)   weight        105g  (3.70oz)   mtbf  bellcore tr-nwt-000332 case 1: 50% stress, ta=  40 .    mil-hdbk-217f ta=25 , full load   (g/b, controlled environment)   1.01010 6  hrs   7.41610 4  hrs    

     HAE200W     page 3 of 4       www.pduke.com       2013/5/3     environmental specifications   parameter  conditions  min.   typ.   max.   unit   operating case temperature  base-plate     -40    +115     over temperature protection          +120       storage temperature range  terminal block type  others     -40  -55    +105  +125     thermal impedance  (3)   vertical direction by natural convection (20lfm)  module   w/o assembly option  only mount on the iron base-plate  heat-sink type with 0.24" height  heat-sink type with 0.45" height       6.1  2.8  5.1  4.6     /w  thermal shock      en61373, mil-std-810f   vibration      en61373, mil-std-810f   relative humidity      5% to 95% rh     emc specifications   parameter  conditions  level  standard  class a   class b   emi  (4)     en55011, en55022    option tf or tf1  class a   esd  en61000-4-2  air  8kv and contact  6kv  perf. c riteria a   radiated immunity  en61000-4-3  20v/m  perf. criteria a   fast transient  (5)   en61000-4-4   2kv  perf. criteria a   surge  (5)   en61000-4-5  en55024 2kv and en50155 2kv  perf. cr iteria a   conducted immunity  en61000-4-6  10vr.m.s  perf. criteria a     note:  1.    input source impedance: the power modules will oper ate as specifications without external components,  assuming that the source voltage has a  very low impedance and reasonable input voltage reg ulation. highly inductive source impedances can aff ect the stability of the power module.  since real-world voltage source has finite impedanc e, performance can be improved by adding external f ilter capacitor.  the hae200-24s  w and hae200-48s  w recommended nippon chemi-con ky series, 100  f/100v.  the hae200-110s  w recommended ruby-con bxf series, 68  f/200v.  2.   (1)multiple HAE200W series module can be synchroniz ed together simply by connecting the module sync pi ns together. care should be taken  to ensure the ground potential differences between  modules are minimized.  (2)in this configuration all of the modules will be  synchronized to the highest frequency module.  (3)up to three modules can be synchronized using th is technique.  (4)more relevant information in datasheet.  3.   (1)thermal test condition with vertical direction b y natural convection (20lfm).    (2)the iron base-plate dimension is 19? x 3.5? x 0. 063? (the height is eia standard 2u).    (3) the heat-sink is optional and p/n: 7g-0021a-f ,  7g-0022a-f , 7g-0023a-f , 7g-0024a-f. please refer  to heat-sink selection guide.  4.   the HAE200W series standard module meets en55011, e n55022 class a and class b with external components .    for more detail information, please contact with p- duke.  5.   an external input filter capacitor is required if t he module has to meet en61000-4-4, en61000-4-5.  the hae200-24s  w and hae200-48s  w recommended 2 pcs of aluminum electrolytic capaci tor (nippon chemi-con ky series,  220  f/100v) to connect in parallel.  the hae200-110s  w recommended 3 pcs of aluminum electrolytic capaci tor (ruby-con bxf series, 100  f/250v) to connect in parallel.  6.   case grounding  when connect four screw bolts to shield plane, the  emi could be reduced.  caustion:  this power module is not internally fused. an input  line fuse must always be used.     characteristic curve     0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120 ambient temperature,ta(  ) output power(%) mount on 2u iron base-plate (dimension 19? x 3.5? x 0.063?) 20lfm (natural convection) dc/dc module only 100lfm 200lfm 300lfm 400lfm 500lfm     0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120 ambient temperature,ta(  ) output power(%) 20lfm (natural convection) 100lfm 200lfm 300lfm 400lfm 500lfm     0 20 40 60 80 100 120 -40 -20 0 20 40 60 80 100 120 ambient temperature,ta(  ) output power(%) 20lfm (natural convection) 100lfm 200lfm 300lfm 400lfm 500lfm   hae200-48s05w derating curve (note 3)    hae200-48s05w derating curve (note 3)  with 0.24? height heat-sink  hae200-48s05w derating curve (note 3)  with 0.45? height heat-sink    60 66 72 78 84 90 96 16.5 24 30 36 42 48 54 60 66 72 75 input voltage(v) efficiency(%) iout= 100% f.l iout= 50% f.l iout= 25% f.l     60 66 72 78 84 90 96 10 20 30 40 50 60 70 80 90 100 % of full load efficiency(%) vin= 16.5v vin= 24v vin= 48v vin= 75v     hae200-48s05w efficiency vs input voltage  hae200-48 s05w efficiency vs output load   

     HAE200W     page 4 of 4       www.pduke.com       2013/5/3       heat-sink type options   vertical fin orientation, suffix:-hs, -hs2  horizont al fin orientation, suffix:-hs1, -hs3        1. all dimensions in inch (mm)  2. tolerance :x.xx0.02 (x.x0.5)  x.xxx0.01 (x.xx0.25)     terminal block type option        wall mounted, suffix: -t   wall mounted with emc filter, suffix: -tf   wall mounted with emc filter, suffix: -tf1         terminal block type  -t  -tf  -tf1  weight  235g (8.29oz)  280g (9.88oz)  287g (10.12oz)  dimensions  3.35 x 2.40 x 1.27 inch (85.0 x 61.0 x 32.3 mm)   3.35 x 2.40 x 1.47 inch (85.0 x 61.0 x 37.3 mm)   3.35 x 2.40 x 1.53 inch (85.0 x 61.0 x 38.8 mm)   through hole (wl)  2.126 x 3.071 inch (54.00 x 78.00 mm), 4-  0.17 inch (  4.3mm)  for more detail information, please contact with p- duke.    m echanical  d rawing   metal case mechanical drawing:    plastic case mechanical drawing:    pin connection   pin   define  diameter  1  - input  0.04 inch  2  case (option)  0.04 inch  3  ctrl   0.04 inch  4  + input   0.04 inch  5  - output   0.08 inch  6  - sense  0.04 inch  7  trim   0.04 inch  8  + sense   0.04 inch  9  + output  0.08 inch  10  sync (option)  0.04 inch    external output trimming  output can be externally trimmed by using the  method shown below.               1. all dimensions in inch (mm)  2. tolerance :x.xx0.02 (x.x0.5)  x.xxx0.01 (x.xx0.25)  3. pin pitch tolerance 0.01 (0.25)  4. pin dimension tolerance 0.004(0.1)    ?? ? ?? ? ? ? = k 2 % 100 r d ( ) ( )  ?? ? ?? ? ? ? + ? ? ? + = k % % 2 100 % 225 .1 % 100 v r out u
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