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		  Datasheet File OCR Text:


		  ultra-thin type dc.24v input s series spm tdk switching power supply a222_spm (1/12) all specifications are subject to change without notice. [features]  dc.24v input ultra-thin type single output power supply.  plastic package, onboard type.  remote on-off function.  remote sensing function.  ultra-light. [summary] the s series spl/spm/sph products have an ultra-thin onboard type feature. a full product lineup is available such as input voltages dc.12v (spl), 24v (spm), and 48v (sph). it is possible to take out large current with the output capacity 50w or 100w. with enhanced remote on-off and remote sensing functions, you can apply the products to a further variety of uses. part numbers and ratings output voltage(v) 50w type 100w type input voltage range current(a) part no. current(a) part no. (v) 5 10 spm05-10r 20 spm05-20r dc.20 to 30 12 4.2 spm12-4r2 8.3 spm12-8r3 dc.20 to 30 15 3.4 spm15-3r4 6.6 SPM15-6R6 dc.20 to 30 24 2.1 spm24-2r1 4.2 spm24-4r2 dc.20 to 30  to take out rated output power, take into consideration introducing a radiator, a forcible air-cooling, or the like.  the above products are only produced upon receipt of order. please check a delivery date.

 all specifications are subject to change without notice. a222_spm (2/12) s series spm50w type tdk switching power supply output voltage rating(v) 5 12 15 24 external trim(  ) 10k 10k 10k 10k external resistance(  ) 1k 5.6k 10k 27k for details of the connections or the like, refer to the descriptions in characteristics, functions,  and applications on the later pages.  when +s is not connected to the +terminal, and when ? is not connected to the ?erminal, output voltage rises due to the sense amp open circuit. output can then halt due to the overvoltage protection function. also rv1 and rv2 should be left open if output voltage is not adjusted. recommended external resistance values rv1 rv2 load external trim external resistance +s +  ? + + specifications and standards part no. spm05-10r spm12-4r2 spm15-3r4 spm24-2r1 rated output voltage and current 5v ?10a 12v ?4.2a 15v ?3.4a 24v ?2.1a maximum output power * 1 w 50 50.4 51 50.4 input conditions input voltage edc v 20 to 30[rating: 24] input current a 2.9typ./3.5max.[dc.24/20v] efficiency % 81typ. 84typ. 85typ. 85typ. output characteristics output voltage edc v 5 12 15 24 voltage variable range * 2 edc v 4.5 to 5.5 10.8 to 13.2 13.5 to 16.5 21.6 to 26.4 maximum output current a 10 4.2 3.4 2.1 output voltage setting deviation % 5max.[without external resistance and external trim] overvoltage threshold edc v 5.5 to 6.9 13.7 to 15.7 17 to 19 27 to 30.5 overcurrent threshold a 10.3 to 13.5 4.3 to 5.7 3.5 to 4.5 2.2 to 2.9 input variation % 2max.(1typ.)[within the input voltage range] load variation % 2max.(1typ.)[10 to 100% load] total variation 6max.(3typ.) temperature variation % 2max.(1typ.)[ambient temperature: 0 to +60?] drift % 2max.(0.1typ.)[25?, input and output ratings, after input voltage on for 30min to 8h] dynamic load %/ms 4max./1ms[50 to 100% sudden load change] ripple ep-p mv 150max. 200max. 200max. 200max. ripple noise ep-p mv 250max. 300max. 300max. 400max. auxiliary functions overvoltage protection voltage shut-down type, recovers upon reset. overcurrent protection fixed current and voltage threshold type, automatic recovery. remote on-off yes remote sensing yes standards safety standards  constructions external dimensions mm 12.7  58  115[h  w  l] weight g 150max. mounting method can be attached to terminal side (soldered and screwed). case material nonflammable resin[ul94-v0] heat sink sold separately(part no.: 3jr0ab179) * 1 radiant heating and forced air cooling should be considered. sufficient space should be provided so that  the base plate(alumin um surface) temperature is below 85? when the surrounding environment is less than 60?. * 2 terminals should be wired as indicated below.  y t voltage stability

 all specifications are subject to change without notice. a222_spm (3/12) tdk switching power supply shapes and dimensions spm50w type dimensions in mm 0.3mm : without specified dimensions  2-m3 tap(for heat sink installation) (recommend torque: 0.69n  m) 2-m4 tap(for customer use) (recommend torque: 1.08n  m) 3.4  0.5 58  1 t: 0.3  0.05 5.5  0.5 104  0.7 103.5  0.7 104  0.7 5.5  0.5 6.5  0.5 6  0.5 (5.5) (5.5) (5.5) (6.5) 7.5 7.5 7.5 15 7.5 5 (6) 5 5 6555 16 115  1 1.2 [output side] [input side] [detail drawing of a portion] ?       ?  +  +s +  ?              rc a 13.7max. diameter of terminal pin:   0.7  0.1 s series spm50w type note)  ?do not insert m3 and m4 installation screws more than 6mm from surface of power supply. 

 all specifications are subject to change without notice. a222_spm (4/12) s series spm100w type tdk switching power supply output voltage rating(v) 5 12 15 24 external trim(  ) 10k 10k 10k 10k external resistance(  ) 1k 5.6k 10k 27k for details of the connections or the like, refer to the descriptions in characteristics, functions,  and applications on the later pages.  when +s is not connected to the +terminal, and when ? is not connected to the ?erminal, output voltage rises due to the sense amp open circuit. output can then halt due to the overvoltage protection function. also rv1 and rv2 should be left open if output voltage is not adjusted. recommended external resistance values rv1 rv2 load external trim external resistance +s +  ? + + specifications and standards part no. spm05-20r spm12-8r3 SPM15-6R6 spm24-4r2 rated output voltage and current 5v ?20a 12v ?8.3a 15v ?6.6a 24v ?4.2a maximum output power * 1 w 100 99.6 99 100.8 input conditions input voltage edc v 20 to 30[rating: 24] input current a 5.6typ./6.7max.[dc.24/20v] efficiency % 80typ. 83typ. 85typ. 86typ. output characteristics output voltage edc v 5 12 15 24 voltage variable range * 2 edc v 4.5 to 5.5 10.8 to 13.2 13.5 to 16.5 21.6 to 26.4 maximum output current a 20 8.3 6.6 4.2 output voltage setting deviation % 5max.[without external resistance and external trim] overvoltage threshold edc v 5.5 to 6.9 13.7 to 15.7 17 to 19 27 to 30.5 overcurrent threshold a 20.6 to 27 8.5 to 11.2 6.8 to 8.9 4.3 to 5.7 input variation % 2max.(1typ.)[within the input voltage range] load variation % 2max.(1typ.)[10 to 100% load] total variation 6max.(3typ.) temperature variation % 2max.(1typ.)[ambient temperature: 0 to +60?] drift % 2max.(0.1typ.)[25?, input and output ratings, after input voltage on for 30min to 8h] dynamic load %/ms 4max./1ms[50 to 100% sudden load change, however, 5v output is assumed when the 680f electrolytic  capacitor is connected to the loaded terminal.] ripple ep-p mv 150max. 200max. 200max. 200max. ripple noise ep-p mv 250max. 300max. 300max. 400max. auxiliary functions overvoltage protection voltage shut-down type, recovers upon reset. overcurrent protection fixed current and voltage threshold type, automatic recovery. remote on-off yes remote sensing yes standards safety standards  constructions external dimensions mm 12.7  58  115[h  w  l] weight g 150max. mounting method can be attached to terminal side (soldered and screwed). case material nonflammable resin[ul94-v0] heat sink sold separately(part no.: 3jr0ab179) * 1 radiant heating and forced air cooling should be considered. sufficient space should be provided so that the base plate(aluminu m surface) temperature is below 85? when the surrounding environment is less than 60?. * 2 terminals should be wired as indicated below.  y t voltage stability

 all specifications are subject to change without notice. a222_spm (5/12) tdk switching power supply shapes and dimensions spm100w type dimensions in mm 0.3mm : without specified dimensions  2-m3 tap(for heat sink installation) (recommend torque: 0.69n  m) 2-m4 tap(for customer use) (recommend torque: 1.08n  m) 3.4  0.5 58  1 t: 0.3  0.05 5.5  0.5 104  0.7 103.5  0.7 104  0.7 5.5  0.5 6.5  0.5 6  0.5 (5.5) (5.5) (5.5) (6.5) 7.5 7.5 7.5 15 7.5 5 (6) 5 5 6555 16 115  1 1.2 [output side] [input side] [detail drawing of a portion] ?        ? + +s +  ?             rc a 13.7max. diameter of terminal pin:   0.7  0.1 s series spm100w type note)  ?do not insert m3 and m4 installation screws more than 6mm from surface of power supply. 

 characteristics, functions, and applications tdk switching power supply a222_spm (6/12) all specifications are subject to change without notice. block diagram dc input sg rc com oc 1 oc 2 gate +  dc output +  input  filter  circuit rc control circuit output rectifying  and  smoothing circuit over- current detection   circuit power  switching   circuit drive  circuit overvoltage detection circuit control circuit control circuit rv 1 rv 2 +s ? common specifications temperature and humidity operating(?) 0 to +60   derating is necessary when operating environment temperature exceed 40? . temperature range (case temperature: +85? max.) storage(?) ?5 to +105 humidity range operating(%)rh 20 to 95[maximum wet-bulb temperature: 35?, without dewing] storage(%)rh amplitude and vibration amplitude 5 to 10hz all amplitude 10mm[3 directions, each 1h] 10 to 55hz acceleration 19.6m/s 2 [2g, 3 directions, each 1h] vibration acceleration 196m/s 2  [20g, 3 directions, each 3 times] vibration time 115ms withstand voltage and insulation resistance withstand voltage input terminal to output terminal edc(v)500,  1min (25?, 45 to 75(%)rh) input terminal to signal ground terminal input terminal to output terminal insulation resistance input terminal to signal ground terminal edc(v)500, 100m  min.(25?, 45 to 75(%)rh) output terminal to signal ground terminal

 terminal designations and functions 1 dc input terminal(+) .................................................... connect these terminals to dc input power supply. 2 dc input terminal(? 3 signal ground terminal(sg)  ........................................... connected to a case (aluminum side). connect this terminal to the dc input terminal  (? or (+). can be connected to fg in the unit side.  4 common terminal(com)  ................................................ connected to the dc input terminal (? via an input filter. use it for the comm on mode of the signal system (oc1.rc) in the input side. 5 remote on-off terminal(rc)  ....................................... the output voltage can be turned on or off by applying a voltage of the ttl level to a p ortion between this rc terminal and the com terminal. turned on at a high level for the rc and com terminals or when they are on and turned off at a low level for them or when they are off. 6 overcurrent detection terminal 1(oc1)  ........................ for use in power supply overcurrent setting. connect the oc1 to the com in a single unit operation. the distance between them should be as short as possible. 7 overcurrent detection terminal 2(oc2)  ........................ adjustment terminal inside the power supply. release it without use. a use of this terminal for a junct ion terminal or the like will cause a damage or malfunction. 8 gate terminal(gate)  ...................................................... adjustment terminal inside the power supply. release it without use. a us e of this terminal for a junction terminal or the like will cause a damage or malfunction. 9 remote sensing terminal(+s)  ..................................... connect these terminals at load ends in remote sensing. unless the remote sensing is used,  connect  12 remote sensing terminal(?) them to respective dc output terminals. 10 dc output terminal(+)  ................................................. power supply output terminals. connect them to a load line. 11 dc output terminal(? 13 output voltage external variable terminal(rv2) ...... output voltage can be externally adjusted by approx. 10% of the rated output voltage by connecting  14 output voltage external variable terminal(rv1)  resistances between the rv1 and rv2 terminals and between the rv2 and ? terminals. release these terminals unless they are in use. characteristics, functions, and applications tdk switching power supply a222_spm (7/12) all specifications are subject to change without notice. terminal side aluminum side aluminum side spm05-10r       dc output 5v  10a   rv1  rv2   ?   ?  +   +s ... power supply       dc  input24v  3.5a +   ? sg com   rc oc1 oc2 gate ... 1 2 3 4 5 6 7 8 9 10 11 12 13 14

 characteristics, functions, and applications tdk switching power supply a222_spm (8/12) all specifications are subject to change without notice. input-output terminal basic connection recommended fuse capacity (a) 50w 100w spm 6.3-10 15-20 notes  no input fuse is incorporated. it is recommended to externally mount a protection fuse (normal melting type fuse) and reverse connection preventing diodes (cr). as for a selection of diodes, select ones having current characteristics twice or three times the fuse rated current for taking into consideration fuse melting characteristics.  if an impedance of the input line is high, install an electrolytic capacitor (cin) between power supply input terminals of a high ripple type.  high impedance conditions 1. long input wire 2. thin input wire 3. filter on input line  if the wire in the load side is long, an oscillation may be caused by an effect of inductance or noise. if the oscillation easily occurs, connect an aluminum electrolytic capacitor having 100f (co) or higher between out+ and out?of the power supply. connection method 1) single operation with output voltage adjustment function  recommended external resistance value (when using output voltage adjustment function) output voltage(v) 5 12 15 24 vr1(  ) 10k 10k 10k 10k r1(  ) 1k 5.6k 10k 27k  output voltage can be adjusted by approx. 10% with the recommended external resistance value. it should be noted that, however, the resistance must be used within the output power range. 2) single operation with rc output can be turned on or off by adding a signal of the ttl level between the rc terminal and the com terminal or by releasing the connection between the terminals. between rc and com: at high level (2.4 to 5v) or when open: on at low level (0 to 0.4v) or when short: off the remote on-off circuit is connected to a primary circuit inside the power supply. therefore, it is recommended to use an element having an insulating function such as a relay (chattering preventive measures on contacts are required), a photo coupler, or the like as an external control circuit. in case of being compelled to use a non-insulation circuit, do not use a com terminal, but use an input (? terminal. it should be noted that, however, noise to the input terminal must be suppressed to the minimum in the above case. in addition, be careful with a release of the input terminal; if the input terminal is released, large current flows into the com pattern, by which the pattern may be burned and damaged. the rc terminal is pulled up to 5v inside the power supply. release it when it is not in use. insulation type recommended circuit non-insulation type 1 for the spl type, the rise time or the fall time of a signal to the rc terminal should be 2ms or shorter. 2 an input signal to the rc terminal should be accompanied by little chattering. chattering for 0.1ms or more may cause a malfunction in an output of the power supply. 3) single operation with remote sensing +  fuse cr cin ?in+ ?in ?sg ?com ?rc ?oc1 ?oc2 ?gate +s  out+  out? ?  rv2  rv1  co load : power line connection : signal line connection ?in+ ?in ?sg ?com ?rc ?oc1 ?oc2 ?gate +s  out+  out? ?  rv2  rv1  vr1 r1 ?in+ ?in ?sg ?com ?rc ?oc1 ?oc2 ?gate +s  out+  out? ?  rv2  rv1  vr1 r1 rc circuit com rc 100  0.1  f in rc ?in+ ?in ?sg ?com ?rc ?oc1 ?oc2 ?gate +s  out+  out? ?  rv2  rv1  r1 vr1 c1 c2 load

 characteristics, functions, and applications tdk switching power supply a222_spm (9/12) all specifications are subject to change without notice. notes  remote sensing is possible for a line drop between the +s and out+ (? and out? terminals up to the following levels: 5v output: 0.25v or lower 12 to 24v output: 0.4v or lower  by using a shielded wire or a stranded wire is used as a remote sensing wire, effects of noise can be reduced. if the overvoltage protection is easily activated or oscillation easily occurs, attach c1 and c2 capacitors of 0.1f or higher between the +s and out+ terminals and between the ? and out?terminals to check the output voltage (refer to the above diagram).  if an electrolytic capacitor is used, be careful with polarities.  the rise time is extended due to the capacity of the electrolytic capacitor. 4) parallel operation notes  in parallel operation, use the power supplies within 80% of the rated power of each power supply.  wiring impedance should be equalized as completely as possible from each power supply to a load.  to increase a precision of an output current balance, set a dispersion of respective output voltages to 1% or lower at vr1.  in parallel operation, release the oc1 terminal. the release of the oc1 terminal causes the overcurrent setting value to be automatically set to 80% of the rated current.  in parallel operation, up to 8 units can be connected. it should be noted that, however, the units must be of the same type. check that there is no malfunction in the output caused by a mutual interference before use. 5) serial operation notes  in serial operation, attach the diodes cr1 and cr2 for preventing reverse voltage application without fail.  cr setting conditions reverse withstand voltage: twice or more each output voltage forward current: twice or more each output current forward voltage loss: as small as possible  the maximum current is equal to a value of the output current of a power supply having the smallest output current of the power supplies in the serial connection. recommended pin pattern (top view) (unit: mm) input terminal  output terminal  sg connection  hole dia.: ? hole dia.: ?.5 tap portion (    ) round dia.: ? round dia.: ? to 6 hole dia.: ?.5 round dia.: ?.5 to 9.5 vr1 r1 vr1 r1 ?in+ ?in ?sg ?com ?rc ?oc1 ?oc2 ?gate +s  out+  out? ?  rv2  rv1  ?in+ ?in ?sg ?com ?rc ?oc1 ?oc2 ?gate +s  out+  out? ?  rv2  rv1  vr1 r1 ?n+ ?n ?g  com ?c  oc1  oc2 ?ate +s  out + out  ? rv2 rv1 cr1 cr2 rc circuit        ?n+ ?n ?g  com ?c  oc1  oc2 ?ate +s  out + out  ? rv2 rv1        5  3 16 5  3 7.5  2 15 7.5  2 103.5 0.5 104 sg tap portion 103.5 input side output side

 characteristics, functions, and applications tdk switching power supply a222_spm (10/12) all specifications are subject to change without notice. output power-ambient temperature(deratings) [spm50w type] with heat sink(3jr0ab179) without heat sink [spm100w type] with heat sink(3jr0ab179) without heat sink dynamic load variation characteristics load current output voltage the voltage variations depend upon conditions of the input voltage and the load current. dynamic load variation improving method to suppress voltage variations, connect an external capacitor in the load side of the output. it should be noted that, however, a connection of too many capacitors may cause an oscillation. therefore, pay particular attention to the number of the units. particularly when using laminated ceramic capacitors or tantalum capacitors, it is recommended to connect the least number of capacitors or to use capacitors together with electrolytic capacitors. ambient temperature(  c) output power(%) ?0 0 10 55 30 50 20 20 40 60 80 100 40 60 velocity of wind =1m/s 0m/s 0.5m/s 95 available operating range (outside of warranty) ambient temperature(  c) output power(%) ?0 0 10 57 35 90 88 30 50 55 45 20 20 40 60 80 100 40 60 velocity of wind =1.7m/s 1m/s 0m/s 0.5m/s 75 70 available operating range (outside of warranty) ambient temperature(  c) output power(%) ?0 0 10 55 50 16 95 30 50 57 42 20 20 40 60 80 100 40 60 velocity of wind =3m/s 2.1m/s 1.7m/s 0m/s 1.0m/s 71 85 82 available operating range (outside of warranty) ambient temperature(  c) output power(%) ?0 0 10 53 50 25 30 41 46 30 50 20 20 40 60 80 100 40 60 velocity of wind =3m/s 2.1m/s 1.7m/s 0m/s 1.0m/s 70 65 available operating range (outside of warranty) tr,tf tr 95% 50% 55% tf 100% load current output voltage 1% of rated voltage 50 m s voltage variation voltage variation recovery time

 mounting method ?fixing method in fixing to the pc board, use mounting taps at two places in the side of the lower surface (terminal side). use m4 screws for fixing and pay attention not to insert the screws 6mm or deeper from the surface of the body (recommended clamping torque: 1.08n  m). in fixing a radiator, use mounting taps at two places in the upper surface of the case (aluminum plate side). use m3 screws for fixing and pay attention not to insert the screws 6mm or deeper from the surface of the body (recommended clamping torque: 0.69n ?m). in addition, it is recommended to use thermal conducting grease to enhance a radiating effect between the radiator and the power supply body (aluminum surface) when mounting. ?pattern width large current flows into the input-output pattern. it may cause a voltage drop or heat developed. be very careful with designing the pattern. the pattern width should be determined on the basis of a reference value of 1mm/a. ?recommended soldering conditions dip: 2305?, 5s ?recommended cleaning conditions partially clean the pc board pattern surface. the recommended conditions are as follows: cleaning fluid: ipa cleaning method: brush cleaning * see that the cleaning fluid does not permeate into the inside of the power supply. it may cause a trouble. characteristics, functions, and applications tdk switching power supply a222_spm (11/12) all specifications are subject to change without notice.

 separately-sold option list tdk switching power supply a222_spm (12/12) all specifications are subject to change without notice. product name heat sink part no. 3jr0ab179 applicable device spm50w spm100w shapes and dimensions (mm) please specify the part no. for ordering. 12  0.2 2.6 56.5 (10.2) (10.2) (5.5) 5.5 4.3  22=94.6 115  0.35 104  0.3 material: aluminum *  use cooling grease at mounting. 2-  3.5 23-r0.5 1.2 a222_spm 001127
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