

	
			
			
			[image: ]	

	
				
			 
				
			
				
	
		
			
	 
	Part Number	Hot Search : 
			

						SQ3866AF			TORX1			2SB817P			1N750			TA947FG			3617U			P04N60			ST750107			

			
	
	Product Description

			
	
	Full Text Search




				


		
		
		


			




			
				 	
				To Download 
				BD4157MUV Datasheet File

	
				 
				If you can't view the 
				Datasheet, Please click here to try to view without PDF Reader .	
				 



[image: ]


			
				
					





				　



			 



	

	



		



			
				


				


			



		
 
		





		  Datasheet File OCR Text:


		    1/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  power management switch ics for pc s and digit a l cons umer product s  power switch ic  for expresscard tm   BD4157MUV      description  BD4157MUV is a power management switch ic for the next generation pc card (expresscard tm ) developed by the pcmcia.    it conforms to the pcmcia expresscard tm  standard, expresscard tm  compliance checklist., and expresscard tm   implementation guideline, and obtains compliance id ec100395 from pcmcia. the power switch of fers a number of  functions - card detector, and system status detector -  which are ideally suited for  laptop and desktop computers.      f eat ures    1)  incorporates three low on-resistance fets for expresscard tm .    2)  incorporates an fet for output discharge.    3)  incorporates an enabler.    4)  incorporates under voltage lockout (uvlo) protection.    5)  employs an vqfn020v4040 package.    6)  built-in thermal shutdown protector (tsd).    7)  built-in thermal shutdown protector (tsd).    8)  incorporates an over current protection (ocp).    9)  built-in enable signal for pll    10)  built-in pull up resistance for detecting expresscard tm     11)  conforms to the expresscard tm  standard.    12)  conforms to the expresscard tm  compliance checklist.    13)  conforms to the expresscard tm  implementation guideline.      ap pli c ati ons  laptop and desktop computer s, and other expresscard  tm  equipped digital devices.      prod u c t li ne up   parameter BD4157MUV  package vqfn020v4040                                         expresscard tm  is a registered trademark registered of the pcmcia    (personal computer memory card international association).    no.11029eat26 downloaded from:  http:///

 technical note   2/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV   absolute maxi mu m  ra ti ng s   parameter symbol  ratings  unit  input voltage  v3aux_in, v3_in, v15_in -0.3  4.5 * 1  v  logic input voltage 1  en,cppe#,cpusb#,sysr, perst_in#,rclken  -0.3  v3aux_in+0.3 * 1  v  logic output voltage 1  rclken  -0.3  v3aux_in+0.3 * 1  v  logic output voltage 2  perst#  -0.3  v3aux_in+0.3 v  output voltage  v3aux,v3, v15  -0.3  4.5 * 1  v  output current 1  iov3aux  1.0  a  output current 2  iov3  2.0  a  output current 3  iov15  2.0  a  power dissipation 1  pd1  0.34 * 2  mw  power dissipation 2  pd2  0.70 * 3  mw  operating temperature range  topr  -40  +100     storage temperature range  tstg  -55  +150     maximum junction temperature  tjmax  +150     *1 not to exceed pd.  *2 reduced by 2.7mw for each increase in ta of 1   over 25    *3 reduced by 5.6mw for each increase in ta of 1   over 25  (when mounted on a board 74.2mm  74.2mm  1.6mm glass-epoxy pcb  .      o per atin g co nd iti ons  (ta=25  )  parameter symbol  ratings  unit  min max  input voltage 1  v3aux_in  3.0  3.6  v  input voltage 2  v3_in  3.0  3.6  v  input voltage 3  v15_in  1.35  1.65  v  logic input voltage 1  en  -0.3  3.6  v  logic input voltage 2  cppe#,cpusb#,sysr,  perst_in#,rclken  0 v3aux_in  v  logic output voltage 1  rclken  0  v3aux_in  v  logic output voltage 2  perst#  0  v3aux_in  v  output current 1  iov3aux  0  275  ma  output current 2  iov3  0  1.3  a  output current 3  iov15  0  650  ma     this product is not designed to offer protection against radioactive rays.  downloaded from:  http:///

 technical note   3/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV   ele c trical  characteris t ics  (unless otherwise noted, ta=25  , v3aux_in =v3_in=3.3v, v15_in=1.5v  ven=open,vsysr=open,cppe#=0v,cp usb#=open,perst_in#=open)  parameter symbol  limits  unit condition  min typ max standby current  ist  -  40  80  a  ven=0v   (include ien, irclken)  bias current 1  icc1  -  100  250  a  vsysr=0v,  cppe#=open  bias current 2  icc2  -  250  500  a    [enable]  high level enable input voltage  venhi  2.0  -  3.6  v    low level enable input voltage  venlow  -0.2  -  0.8  v    enable pin input current  ien  10  -  30  a  ven=0v  [logic]  high level logic input voltage  vlhi  2.0  -  -  v    low level logic input voltage  vllow  -  -  0.8  v    logic pin input current  icppe#  - 0 1 a cppe#=3.6v  10 - 30 a cppe#=0v  icpusb#  - 0 1 a cpusb#=3.6v  10 - 30 a cpusb#=0v  isysr  - 0 1 a sysr=3.6v  10 - 30 a sysr=0v  iprt_in#  - 0 1 a perst_in#=3.6v  10 - 30 a perst_in#=0v  irclken  - 0 1 a rclken=3.6v  10 - 30 a rclken=0v  rclken low voltage  vrclken  -  0.1  0.3  v  irclken=0.5ma  rclken leak current  irclken  -  -  1  a  vrclken=3.6v  [switch v3aux]  on resistance  r v3aux  - 140 220 m   tj=-10  100     discharge on resistance  r v3aux  dis  -  30  150      [switch v3]  on resistance  r v3  - 50 90  m   tj=-10  100     discharge on resistance  r v3 dis - 30 150      [switch v15]  on resistance  r v15  - 50 90  m   tj=-10  100     discharge on resistance  r v15 dis - 30 150      [over current protection]  v3 over current  ocp v3  1.3 -  -  a   v3aux over current  ocp v3aux  0.275 -  -  a   v15 over current  ocp v15  0.65 -  -  a   downloaded from:  http:///

 technical note   4/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV    parameter symbol  limits  unit condition  min typ max [under voltage lockout]  v3_in uvlo off voltage  vuvlo v3_in 2.60 2.80 3.00  v sweep up  v3_in hysteresis voltage  S vuvlo v3_in 50 100 150 mv sweep  down  v3aux_in uvlo off voltage  vuvlo v3aux_in 2.60 2.80 3.00  v sweep up  v3aux_in hysteresis voltage  S vuvlo v3aux_in 50 100 150 mv sweep  down  v15_in uvlo off voltage  vuvlo v15_in 1.10 1.20 1.30  v sweep up  v15_in hysteresis voltage  S vuvlo v15_in 50 100 150 mv sweep  down  [power good]  v3 power good voltage  pg v3  2.700 2.850 3.000 v   v3aux power good voltage  pg v3aux  2.700 2.850 3.000 v   v15 power good voltage  pg v15  1.200 1.275 1.350 v   perst# low voltage  vperst# low - 0.01 0.1  v i perst =0.5ma  perst# high voltage  vperst# high 3.0 -  -  v   perst# delay time  t perst#  4 - 20 ms    perst# assertion time  tast  -  -  500  ns    [output rise time]  v3_in to v3  t v3  0.1 - 3 ms    v3aux_in to v3aux  t v3aux  0.1 - 3 ms   v15_in to v15  t v15  0.1 - 3 ms    downloaded from:  http:///

 technical note   5/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV   ref e re nce data                                                                                                                                           fig.5   wakeup wave form  (card assert)  fig.6   wakeup wave form  (usb2.0 assert)  fig.7     wakeup wave form  (shut down  active)  fig.1    card assert/ de-assert  (active)  fig.2    card assert/de-assert  (standby)  fig.4   system active  ? standby(no card)  fig.3    system active  ? standb y (  card present ) fig.8     wakeup wave form  (standby  active)  fig.10    power down wave form  (usb2.0 de-assert)  fig.9    power down wave form  (card de-assert)  fig.11     power down wave form  (active  shut down)  fig.12     power down wave form  (active  standby)  r v3 =3.3    r v3aux =13.2  r v15 =3    cppe#(2v/div)    v3(2v/div)    v3aux(2v/div)    v15(1v/div)    cppe#(2v/div)    v3(2v/div)    v3aux(2v/div)   v15(1v/div)   sysr(2v/div)  v3(2v/div)    v3aux(2v/div)   v15(1v/div)   cppe#(2v/div) v3(2v/div)    v15(1v/div)   v3aux(2v/div)   v3(2v/div)  v3aux(2v/div) v15(1v/div)  sysr(2v/div)    v3(2v/div)    v3aux(2v/div)    v15(1v/div)    cpusb#(2v/div)   cppe#(2v/div)    v3(2v/div)    v3aux(2v/div)   v15(1v/div)    sysr(2v/div)    v3(2v/div)    v3aux(2v/div)   v15(1v/div)    en(2v/div)    v3(2v/div)    v3aux(2v/div)   v15(1v/div)    v3(2v/div)    v3aux(2v/div)    v15(1v/div)    v3(2v/div)    v3aux(2v/div)   v15(1v/div)    sysr(2v/div)    v3(2v/div)    v3aux(2v/div)   v15(1v/div)    cpusb#(2v/div)   en(2v/div)    500s/div    500s/div    500s/div    5.0ms/div    5.0ms/div    5.0ms/div    500s/div    500s/div    500s/div    5.0ms/div    5.0ms/div    500s/div    downloaded from:  http:///

 technical note   6/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV                                                                                                                                           fig.17   perst# wave form  (perst_in# input)  fig.18   rclken wave form  (perst_in# input)  fig.19    output voltage  (v3_in:off  on)  fig.20    output voltage  (v3aux_in:off  on)  fig.14   rclken wave form  (card assert/ de-assert)  fig.15   perst# wave form  (usb2.0 assert/ de-assert)  fig.16     rclken wave form  (usb2.0 assert/ de-assert)  fig.22   output  voltage  (v3_in:on  off)  fig.21    output voltage  (v15_in:off  on)  fig.13   perst# wave form (card assert/ de-assert)  fig.23    output voltage  (v3aux_in:on  off)  fig.24    output voltage  (v15_in:on  off)  v3(2v/div)    v3aux(2v/div)   perst#(2v/div)    cppe#(2v/div)    v3(2v/div)    v3aux(2v/div)    perst#(2v/div)    cppe#(2v/div)   v3(2v/div)    v3aux(2v/div)    rclken(2v/div)   cppe#(2v/div)   cpusb#(2v/div)    v3aux(2v/div)    v3(2v/div)    v3aux(2v/div)    perst#(2v/div)    v3(2v/div)    v3aux(2v/div)   rclken(2v/div)   v3(2v/div)    rclken(2v/div)    perst_in#(2v/div)   perst_in#(2v/div)   v3(2v/div)    v15_in(2v/div)    v3(2v/div)    v3aux(2v/div)   v3_in(2v/div)    v3(2v/div)    v3aux(2v/div)    v15(1v/div)    v15(1v/div)    v3aux_in(2v/div)   v3aux(2v/div)   v15(1v/div)    v3(2v/div)    r v3 =3.3    r v3aux =13.2    r v15 =3    v3_in(2v/div)    v3aux(2v/div)    v15(1v/div)    r v3 =3.3    r v3aux =13.2  r v15 =3    v3aux_in(2v/div)   v3(2v/div)  v3aux(2v/div)    v15(1v/div)    r v3 =3.3    r v3aux =13.2  r v15 =3    v15_in(2v/div)    v3(2v/div)    v3aux(2v/div)   v15(1v/div)    5.0ms/div    5.0ms/div    500s/div    1.0ms/div    1.0ms/div    500s/div    5.0ms/div    5.0ms/div    500s/div    500s/div    500s/div    500s/div    downloaded from:  http:///

 technical note   7/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV   bl ock di agr am                                                                            ph y s ical  d i m en sio n s   pi n f uncti on  pin no pin name  pin function  1  sysr  logic input pin  2  v3_in1  v3 input pin  3  v3-1  v3 output pin  4  v3_in2  v3 input pin  5  v3-2  v3 output pin  6  perst_in# perst# control input pin (sysreset#)  7 gnd gnd  pin  8  perst#  logic output pin  9  cpusb#  logic input pin  10  cppe#  logic input pin  11  v15-1  v15 output pin  12  v15_in1  v15 input pin  13  v15-2  v15 output pin  14  v15_in2  v15 input pin  15  v3aux  v3aux output pin  16  test  test pin. must be open or gnd.  17  v3aux_in  v3aux input pin 1  18 rclken  reference clock  enable signal / power good signal (no delay    19  n.c.  must be open or gnd.  20  en  enable input pin  vqfn020v4040 package (unit:mm)  2.1  0.1 c0.2 0.5 1.0 15 610 11 15 16 20 4.0  0.1 4.0  0.1 2.1  0.1 0.4  0.1 0.25 +0.05 -0.04 0.02 +0.03 -0.02 1.0max. (0.22) 0.08  s s d4157  lot no.  3.3v /275ma  1.5v/650ma  v3_in1  sysr  v3_in  v3aux_in  uvlo  cppe#  cpusb#  v15_in1  v15-2  input  logic  reference  block  v3aux_in  v15_in  vd  3.3v/1.30a  gnd pump  charge  protection  thermal  tsd  en  vd vd v3-2  v3aux  vd  3.3v  tsd,cl,uvlo  v3-1  power   good  tsd,cl,uvlo  tsd,cl,uvlo_aux  v3_in2    v15_in2  v15-1  rclken  en,sysr,cpusb#,cppe#  1.5v  uvlo_aux  3.3v  perst#  v3aux_in  v3aux_in  perst_in#  2  under  voltage  lock out 4  17  12  14  10  9  20  1  7 6  8  18  11  15  5  3  13  v3aux_in  n.c.  19  v3_in,v3aux_in,v15_in  v3,v3aux,v15  cl 16  test  downloaded from:  http:///

 technical note   8/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV   de scri p tio n   of b l oc k op eratio n  en   with an input of 2.0 volts or higher, this terminal goes high to activate the circuit, and goes low to deactivate the circuit  (with the standby circuit current of 40   a), it discharges each output and lowers out put voltage when the input falls to 0.8  volts or less.      v 3_in, v1 5_in, an d v3a u x_in  these are the input terminals for each channel of a 3ch switch. v3 _ in and v15 _ in terminals have two pins each, which  should be short-circuited on the pc board with a thick conduc tor. a large current runs through these three terminals :  (v3 _ in: 1.3a; v3aux _ in: 0.275 a; and v15 _ in: 0.65 a).    in order to lower the  output impedance of the connected power  supply, it is recommended that ceramic capacitors (with b- type characteristics or better) be provided between these  terminals and the ground. specifically, th e capacitors should be on the order of 1   f between v3 _ in and gnd, and  between v15 _ in and gnd; and on the order of 0.1   f between v3aux _ in and gnd.    v 3 , v15, a nd v3 au x  these are the output terminals for each switch.  the v3 and v15 terminals have two pins each, which should be  short-circuited on the pc board and connected to an expresscar d connector with a thick conductor, as short as possible.    in order to stabilize the output, it is recommended that cera mic capacitors (with b-type characteristics or better) be  provided between these terminals and t he ground. specifically, the capacito rs should be on the order of 10   f between v3  and gnd, and between v15 and g nd; and on the order of 1   f between v3aux and gnd.    cppe#  this pin is used to find whether or not a pci-express signal  compatible card is present.    turns to high level with an  input of 2.0 volts or higher, which means that no card is provi ded, while it turns to low level when the input is lowered to  0.8 volts or less, which means that a ca rd is provided.    controls the on/off,  switch selecting the proper mode based on  the status of the system. pull up resistance (100k ? 200k  ) is built into, so the number of components is reduced.    cpu s b#   this pin is used to find whether or not a usb2.0 signal compatib le card is present.    turns to high level with an input of  2.0 volts or higher, which means that no card is provided, while  it turns to low level when the input is lowered to 0.8 volts   or less, which means that a card is  provided.  controls the on/off switch, selecting the proper mode based on the  system status. pull up resistance (100k ? 200k  ) is built into, so the number of components is reduced.    sys r  this pin is used to detect the system stat us.    turns to high level with an input  of 2.0 volts or higher, which means that  the system is activated, while  it turns to low level when the input is lowere d to 0.8 volts or less,  which means that the  system is on standby.    pe rs t_in#  this pin is used to control the reset signal (perst#) to a ca rd from the system side. (also referred to as sysreset# by  pcmcia.)    turns to high level with an input of 2.0 volts or higher, and sets perst# to high and with a power good  output.    turns to low level and sets perst# to l ow when the input falls to 0.8 volts or less.    pe rs t#  this pin is used to send a reset signal to a pci-express comp atible card.    reset status is determined by the outputs,  perst_in#, cppe# system status, and en on/off status.   turns to high level and activates the pci-express  compatible card only if each ou tput is within the power good threshold,  with the card inserted and perst_in# turned to  high level.    rc l k en   this pin is used to send an enable signal to the reference cl ock.    activation status is determined by the outputs, cppe#  system status, and en on/off status.    turns to high leve l and activates the reference clock pll only if each output is  within the power good threshold, with the card kept inserted.    t est   this pin is used to test, which should be short-circuited to  the gnd.  when it is short- circuited to v3aux_in, uvlo  (v3_in, v15_in) turns off.  downloaded from:  http:///

 technical note   9/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV   ti m i n g  c h a r t     power on/off status of expresscard tm    system status  expresscard tm  module  status  power switch status  primary auxiliary  primary  (+3.3v and +1.5v)  auxiliary  (3.3v aux)  off off  dont  care  off  off  on on  de-asserted off off  asserted on on  on on  de-asserted off off  asserted before this  off  on  asserted after this  off  off       expresscard tm  states transition diagram                                                 system status  card status  stand-by  status   :sysr=l  card  asserted  status  :cp#=l  on  status    :sysr=h  card  de-asserted status    :cp#=h  from on to stand-by status   :sysr=h  l  from de-asserted to asserted status    :cp#=h  l  from stand-by to on status   :sysr=l  h  from asserted to de-asserted status    :cp#=l  h       v3aux=off  v15=v3=off  cp#=h ? l  ?   sysr=l  h  cp#=l  h  sysr=h  l  sysr=h ? l  cp#=h  sysr=l  cp#=l  sysr=l  cp#=h  sysr=h  cp#=l  sysr=h  cp#=l  sysr=l  h  cp#=h  l  sysr=h  cp#=l  sysr=h  l  cp#=l  sysr=l  cp#=l  h  v3aux=on  v15=v3=on  v3aux=on  v15=v3=off  downloaded from:  http:///

 technical note   10/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV   e x pr essc ard tm  t i mi ng  dia gr ams                       tpd min  max units a system  dependent    b -  100 s  c system  dependent    d system  dependent    e 100  -  s  f 4  20 ms  g -  10 ms                                       tpd min  max units a system  dependent    b -  10 ms               a  b  g c  d e  f  host powe r (v3aux_in,v3_in, v15_in) perst_in# cppe# card powe r (v3aux,v3,v15) rclken perst# refclk timing signals-card present before host power is on  timing signals-usb present before host power is on  a b  host powe r (v3aux_in,v3_in, v15_in) perst_in# cpusb# card powe r (v3aux,v3,v15) rclken perst# refcl k (either tri-stated or off) downloaded from:  http:///

 technical note   11/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV                             tpd min  max units a -  100 s  b -  10 ms  c system  dependent    d system  dependent    e 4  10 ms                                           tpd min  max units a -  10 ms                     b  c  d  e  host powe r (v3aux_in,v3_in, v15_in) perst_in# cppe# card powe r (v3aux,v3,v15) rclken perst# refclk timing signals host power is on prior to card insertion  a  timing signals host power is on prior to usb insertion  a  host powe r (v3aux_in,v3_in, v15_in) perst_in# cpusb# card powe r (v3aux,v3,v15) rclken perst# refcl k (either tri-stated or off) downloaded from:  http:///

 technical note   12/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV   ap pli c ati on inf o rmati on (c ont in ue d)                                                                                                                               host powe r (v3aux_in) perst_in# cppe# card powe r (v3aux,v3,v15) rclken perst# timing signals-host system in standby prior to card insertion  host powe r (v3_in,v15_in,sysr) refcl k (either tri-stated or off)   host powe r (v3aux_in) perst_in# cpusb# card powe r (v3aux,v3,v15) rclken perst# refcl k (either tri-stated or off) timing signals-host system in standby prior to usb insertion  host powe r (v3_in,v15_in,sysr)   downloaded from:  http:///

 technical note   13/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV                               tpd min  max units a -  2 s  b system  dependent    c system  dependent    d load  dependent    e -  2 s                                           tpd min  max units a system  dependent    b load  dependent             timing signals host controlled power down  a  d  e  host powe r (v3aux_in, v3_in,v15_in) perst_in cppe# card powe r (v3aux,v3,v15) rclken perst# refclk c b  timing signals host controlled power down  b  host powe r (v3aux_in, v3_in,v15_in) perst_in cpusb# card powe r (v3aux,v3,v15) rclken perst# a refcl k (either tri-stated or off) downloaded from:  http:///

 technical note   14/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV   ap pli c ati on inf o rmati on (c ont in ue d)               tpd min  max units a load  dependent    b system  dependent    c -  500 ns  d -  2 s  e system  dependent    f system  dependent                                         tpd min  max units a load  dependent    b system  dependent    c system  dependent             timing signals controlled power down when en asserted  host powe r (v3aux_in,v3_in, v15_in) en cppe# card powe r (v3aux,v3,v15) rclken perst# refclk e f  d  a  b  c  timing signals controlled power down when en asserted  host powe r (v3aux_in,v3_in, v15_in) en cpusb# card powe r (v3aux,v3,v15) rclken perst# b c  a  refcl k (either tri-stated or off) downloaded from:  http:///

 technical note   15/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV                               tpd min  max units a load  dependent    b -  500 ns  c system  dependent    d -  2 s                                       tpd min  max units a load  dependent               timing signals-surprise card removal  host powe r (v3aux_in,v3_in, v15_in) rerst_in# cppe# card powe r (v3aux,v3,v15) rclken perst# refclk a  d  c  b  timing signals-surprise usb removal  host powe r (v3aux_in,v3_in, v15_in) rerst_in# cpusb# card powe r (v3aux,v3,v15) rclken perst# a  refcl k (either tri-stated or off) downloaded from:  http:///

 technical note   16/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV                             tpd min  max units a system  dependent    b 4  20 ms  c -  2 s  d system  dependent    e system  dependent                                         tpd min  max units a system  dependent                 timing signals power state transitions (signal applies for sysr)  b e  host powe r (v3aux_in,v3_in, v15_in) sysr cppe# card powe r (v3aux) perst# refclk a  card powe r (v3,v15) b  c  d  rclken=open, perst_in=3.3v,en=3.3v  timing signals power state transitions (signal applies for sysr)  host powe r (v3aux_in,v3_in, v15_in) sysr cpusb# card powe r (v3aux) perst# a  card powe r (v3,v15) rclken=open, perst_in=3.3v,en=3.3v  refcl k (either tri-stated or off) downloaded from:  http:///

 technical note   17/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV                             tpd min  max units a system  dependent    b 4  20 ms  c -  2 s  d system  dependent    e system  dependent                                                               tpd min  max units a system  dependent                       timing signals C power state transitions  (sysr and en are connected to v3_in/v3aux_in.)  rclken=open, perst_in# is asserted in advance of power changes. b e  v3aux_in en v3_in,sysr v15_in card powe r (v3aux) perst# refclk a  card powe r (v3,v15) b  c  d  perst_in# cppe# timing signals C power state transitions  (sysr and en are connected to v3_in/v3aux_in.)  v3aux_in en v3_in,sysr v15_in card powe r (v3aux) perst# a  card powe r (v3,v15) rclken=open, perst_in# is asserted in advance of power changes. perst_in# cpusb# refcl k (either tri-stated or off) downloaded from:  http:///

 technical note   18/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV   o u tp ut con d it io n list(outp u t     state  power supply    logic input  output  v3aux_in v3_in  v15_in  en  sysr cppe# cpusb# v3/v15 v3aux off 0                   off off  shut down  1       0          off off  on     stand-by  1       1 1  0  1 1 off off    0 off on  0    off on  stand-by 1       1 0       off off  on 1 1 1 1 1  1 1 off off    0 on on  0    on on     state  logic input  logic output  perst_in# rclken(input)  perst#  rclken  off       0  0  shut down       0  0  stand-by       0  0  on(no card)       0  0  on(cpusb#=0)  0 hiz 0  0  0 0 0 0  1 hiz 0  0  1 0 0 0  on(cppe#=0)  0 hiz 0  1  0 0 0 0  1 hiz 1  1  1 0 0 0       downloaded from:  http:///

 technical note   19/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV   ap pli c ati on c i rcu i t  (circuit for expresscard tm  compliance checklist)                                                                        he at loss  thermal design should allow the device to operate within the follo wing conditions.  note that  the temperatures listed are the  allowed temperature limits.    thermal design should  allow sufficient margin from these limits.  1.   ambient temperature ta can be no higher than 100  .  2. chip junction temperature tj can be no higher more than 150  .  chip junction temperature tj can be determined as follows:    chip junction temperature tj is calc ulated from ambient temperature ta:  tj=ta+  j-a  w     reference value     j-c:vqfn020v4040 367.6  /w ic only   178.6  /w  1-layer (copper foil density 10.29mm 2 )   56.6  /w  4-layer (copper foil density 10.29mm 2 / 2,3-layer copper foil density 5505mm 2  )   35.1  /w  4-layer (copper foil density 5505mm 2 )   substrate  size  74.2  74.2  1.6mm 3  (thermal vias in the board.)           most of heat loss in the BD4157MUV occu rs at the output switch.  the power lo st is determined by multiplying the  on-resistance by the square of  output current of each switch.    cppe#(10pin)  cpusb#(9pin)  v3(3,5pin)  v3aux(15pin)  v15(11,13pin)  perst#(8pin)  rclken(18pin) v3_in(2,4pin) v3aux_in(17pin) v15_in(12,14pin) perst_in#(6pin) en(20pin) sysr(1pin) cppe# cpusb# 3.3v3.3v 1.5v perst # 3.3v  3.3v  1.5v  sysreset#  bd4157 muv  gnd(7pin)  test(16pin)    rclken  downloaded from:  http:///

 technical note   20/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV   eq uiv a l ent circ u it  1pin 2,4pin 3,5pin                           6pin 8pin  9pin                           10pin 11,13pin 12,14pin                           15pin 16pin  17pin                             18pin  20pin                         v3aux_in v3aux_in  v3 v3_in v3aux_in  v3aux_in  v3aux_in v3aux_in v3aux_in  v3aux_in  v3aux_in  v15 v3_in v3aux_in  v3aux v3aux_in  v3aux_in v3aux_in downloaded from:  http:///

 technical note   21/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV   not e s for use  1.  absolute maximum ratings  although quality is rigorously controlled,  the device may be destroyed when applie d voltage, operating  temperature, etc.  exceeds its absolute maximum rating.    because the sour ce (short mode or open mode) cannot be identified once the  ic is destroyed, it is important to take physical safety  measures such as fusing when implementing any special mode  that operates in excess of absolute rating limits.    2. thermal design  consider allowable loss (pd) under actual operating conditions  and provide sufficient margin in the thermal design.        3.  terminal-to-terminal short-circuit and mis-mounting  when the mounting the ic to a printed circuit board, take utmost  care to assure the position  and orientation of the ic are  correct.    in the event that the ic is  mounted erroneously, it may be destroyed.    the ic may also be destroyed when a  short-circuit is caused by foreign matter introduced in to the clearance between outputs,  or between an output and  power-gnd.     4.  operation in strong  electromagnetic fields  using the ic in strong electromagnetic fi elds may cause malfunctions.    exercise caution in respect to electromagnetic  fields.    5.  built-in thermal shutdown protection circuit  this ic incorporates a thermal shutdown protection ci rcuit (tsd circuit).    the working temperature is 175   (standard  value) with a -15    (standard value) hysteresis width.    when the ic  chip temperature rises the tsd circuit is activated,  while the output terminal is brought to t he off state.    the built-in tsd circuit is  intended exclusively to shut down the  ic in a thermal runaway event, and is not intended to prot ect the ic or guarantee performance in these conditions.    therefore, do not operate the ic after with  the expectation of continued use or s ubsequent operation once this circuit is  activated.    6.  capacitor across output and gnd  when a large capacitor is connected across the output and gnd, and the v3aux_in is short-circuited with 0v or gnd  for any reason, current charged in the capacitor flows in to the output and may destroy  the ic.  therefore, use a  capacitor smaller than 1000   f between the output and gnd.    7.  set substrate inspection  connecting a low-impedance capacitor to a pin when running an inspection with a set substrate may produce stress on  the ic.  therefore, be certain to disc harge electricity at each process of the operation.  to prevent electrostatic  accumulation and discharge in the assembly process, thoro ughly ground yourself and any e quipment that could sustain  esd damage, and continue observing esd-prevention procedur es in all handling, transfer and storage operations.   before attempting to connect the set substr ate to the test setup, make certain that  the power supply is off.    likewise,  be sure the power supply is off before remo ving the substrate from the test setup.    8.  ic terminal input  this integrated circuit is a monolithic ic, with p substrate and p +  isolation between elements.  the p layer and n layer of each element form a, pn juncti on.    when the potential relation is gnd>terminal a>terminal  b, the pn junction works as a diode, and when terminal b>gnd terminal a, the pn junction operates as a parasitic  transistor.  parasitic elements inevitably form, due to the nature of the  ic construction.  the operati on of the parasitic element  gives rise to mutual interference between circuits and results in malfunction, and eventually, breakdown.    consequently,  take utmost care not to use the ic in  a way that would cause the parasitic element to actively operate, such as applying  voltage lower than gnd (p substrate) to the input terminal.                           9.   gnd wiring pattern  if both a small signal gnd and a high current gnd are presen t, it is recommended that the patterns for the high current  gnd and the small signal gnd be separated.   proper grounding to the reference point of the set should also be  provided.    in this way, the small signal gnd voltage will  by unaffected by the change in voltage stemming from the  pattern wiring resistance and the high current.  also, pay special attention to avoid undesirable wiring pattern  fluctuations in any externally connected gnd component.      resistor   transistor (npn)   n  n  n  p +  p +   p  p substrate   gnd  parasitic element   pin a     n  n  p +   p +   p  p substrate   gnd  parasitic element   pin b   c  b  e  n  gnd  pin a   p aras iti c  element   pin b   other adjacent elements   e  b c  gnd  p aras iti c  element   downloaded from:  http:///

 technical note   22/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV    10. electrical characteristics  the electrical characteristics in the  specifications may vary, depending on ambient  temperature, power supply voltage,  circuit(s) externally applied, and/or other conditions.  t herefore, please check all such  factors, including transient  characteristics, that could affect  the electrical characteristics.    11. capacitors appli ed to input terminals  the capacitors applied to the input terminals (v3_in, v3au x_in and v15_in) are used to lower the output impedance  of the connected power supply.    an incr ease in the output impedance of the powe r supply may result in destabilization  of input voltages (v3_in, v3aux_in and v15_in).    it is re commended that a low-esr capacitor be used, with a lower  temperature coefficient (change in capacitance vs. change in  temperature), recommended capacitors are on the order  of 0.1   f for v3aux_in, and1   f for v3_in and v15_in.  however, they must be thoroughly checked at the  temperature and with the load range expe cted in actual use, because capacitor selection depends to a significant  degree on the characteristics of the input power supply  to be used and the conductor pattern of the pc board.    12.  capacitors applied to output terminals  capacitors for the output terminals (v3, v3_aux, and v15), s hould be connected between eac h of the output terminals  and gnd.    a low-esr, low temperature coefficient out put capacitor is recommended-on the order of 1   f for v3 and  v15 terminals, and 1  f less for v3_aux.    however, they must be thor oughly checked at the temperature and with the  load    range expected in actual use, because capacitor se lection depends to a signific ant degree on the temperature  and the load conditions.    13.  not of a radiation-resistant design.    14. allowable loss (pd)  with respect to the allowable loss, please refer to the therma l derating characteristics shown in the exhibit, which serves  as a rule of thumb.    when the system  design causes the ic to operate in excess  of the allowable loss, chip temperature  will rise, reducing the current capacity and decreasing other  basic ic functionality.    ther efore, design should always  enable ic operation within the allowable loss only.  15.    operating range  basic circuit functions and operations are warranted with in the specified operating range the working ambient  temperature range.    although reference values for electrical  characteristics are not warranted,  no rapid or extraordinary  changes in these characteristics are expected, provid ed operation is within the nor mal operating and temperature  range.    16.  the applied circuit example diagrams presented here are  recommended configurations.  however, actual design  depends on ic characteristics, which should be confirmed before operation.    also, note that modifying external circuits  may impact static, noise and other ic characteristics, includi ng transient characteristics.    be sure to allow sufficient  margin in the design to accommodate these factors.    17.    wiring to the input terminals (v3 in, v3aux in, and v15  in) and output terminals (v3, v3aux and v15) of the built-in  fet should be carried out with special care.    using unnecessarily long and/or thin conductors may decrease output  voltage and degrade other characteristics.    18.   heatsink  the heatsink is connected to the sub, which should be short- circuited to the gnd.    proper heatsink soldering to the  pc board should enable lower thermal resistance.        downloaded from:  http:///

 technical note   23/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV   po w e r dissip a tion   BD4157MUV                                                4-layer (copper foil density 5505mm 2 )   j-a=35.1  /w     4-layer (copper foil density 10.29mm 2 )      (2,3-layer copper foil density 5505mm 2 )      j-a=56.6  /w       1-layer (copper foil density 10.29mm 2 )      j-a=178.6  /w   ic only      j-a=367.6  /w   0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 0 25 50 75 100 125 150   ambient temperature: ta( ) power dissipation   : pd w) 105    2.21w   3.56w   0.70w   0.34w  downloaded from:  http:///

 technical note   24/24   www.rohm.com  201 1.06 - rev . a ? 2011 rohm co., ltd. all rights reserved.  BD4157MUV   or der in g p a rt num be r    b d    4 5 1 7    m u v - e 2       part no.    part no.     package  muv:vqfn020v4040  packaging and forming specification  e2: embossed tape and reel                    ?  order quantity needs to be multiple of the minimum quantity.  embossed carrier tape tapequantity direction  of feed the direction is the 1pin of product is at the upper left when you hold reel on the left hand and you pull out the tape on the right hand 2500pcs e2 () direction of feed reel 1pin (unit : mm) vqfn020v4040 2.1  0.1 1 15 11 2016 5 10 6 0.5 1.0 0.25 +0.05  - 0.04 2.1  0.1 0.4  0.1 c0.2 1.0max 0.02 +0.03  - 0.02 (0.22) 4.0  0.1 4.0  0.1 1pin mark 0.08 s s downloaded from:  http:///

 datasheet d a t a s h e e t      notice - ge  rev.002 ? 2014 rohm co., ltd. all rights reserved.   notice     precaution on using rohm products  1.  our products are designed and manufac tured for application in ordinary elec tronic equipments (such as av equipment,  oa equipment, telecommunication equipment, home electroni c appliances, amusement equipment, etc.).  if you  intend to use our products in devices requiring ex tremely high reliability (such as medical equipment  (note 1) , transport  equipment, traffic equipment, aircraft/spacecra ft, nuclear power controllers, fuel c ontrollers, car equipment including car  accessories, safety devices, etc.) and whose malfunction or  failure may cause loss of human life, bodily injury or  serious damage to property (specific applications), please  consult with the rohm sale s representative in advance.  unless otherwise agreed in writing by rohm in advance, rohm shall not be in any way responsible or liable for any  damages, expenses or losses incurred by you or third parties  arising from the use of any ro hms products for specific  applications.  (note1) medical equipment classification of the specific applications  japan usa  eu  china  class    class    class  b  class    class   class      2.  rohm designs and manufactures its products subject to  strict quality control system. however, semiconductor  products can fail or malfunction at a certain rate. please be  sure to implement, at your own responsibilities, adequate  safety measures including but not limited to fail-safe desi gn against the physical injury, damage to any property, which  a failure or malfunction of our products may cause.  the following are examples of safety measures:  [a] installation of protection circuits or other  protective devices to improve system safety  [b] installation of redundant circuits to reduce the impact of single or multiple circuit failure    3.  our products are designed and manufactured for use under  standard conditions and  not under any special or  extraordinary environments or conditio ns, as exemplified below. accordin gly, rohm shall not be in any way  responsible or liable for any damages, expenses or losses arising from the use of an y rohms products under any  special or extraordinary environments or conditions.  if  you intend to use our products under any special or  extraordinary environments or conditions (as exemplified below), your independent verification and confirmation of  product performance, reliability, etc, prior to use, must be necessary:  [a] use of our products in any types of liquid, incl uding water, oils, chemicals, and organic solvents  [b] use of our products outdoors or in places where  the products are exposed to direct sunlight or dust  [c] use of our products in places where the products ar e exposed to sea wind or corrosive gases, including cl 2 ,  h 2 s, nh 3 , so 2 , and no 2  [d] use of our products in places where the products are  exposed to static electricity or electromagnetic waves  [e] use of our products in proximity to heat-producing components, plastic cords, or other flammable items  [f] sealing or coating our  products with resin or  other coating materials  [g] use of our products without cleaning residue of flux (ev en if you use no-clean type fluxes, cleaning residue of  flux is recommended); or washing our products by using water or water-soluble cleaning agents for cleaning  residue after soldering  [h] use of the products in places subject to dew condensation    4.  the products are not subjec t to radiation-proof design.    5.  please verify and confirm characteristics of the  final or mounted products in using the products.    6.   in particular, if a transient load (a  large amount of load applied in a short per iod of time, such as pulse. is applied,  confirmation of performance characteristics after on-boar d mounting is strongly recomm ended. avoid applying power  exceeding normal rated power; exceeding the power rating  under steady-state loading c ondition may negatively affect  product performance and reliability.    7.    de-rate power dissipation (pd) depending on ambient temper ature (ta). when used in seal ed area, confirm the actual  ambient temperature.    8.    confirm that operation temperat ure is within the specified range described in the product specification.    9.    rohm shall not be in any way responsible or liable for fa ilure induced under deviant condi tion from what is defined in  this document.    precaution for mounting / circuit board design  1.  when a highly active halogenous (chlori ne, bromine, etc.) flux is used, the resi due of flux may negatively affect product  performance and reliability.    2.    in principle, the reflow soldering  method must be used; if flow soldering met hod is preferred, please consult with the  rohm representative in advance.    for details, please refer to rohm mounting specification  downloaded from:  http:///

 datasheet d a t a s h e e t      notice - ge  rev.002 ? 2014 rohm co., ltd. all rights reserved.   precautions regarding application  examples and external circuits  1.  if change is made to the constant of an external circuit, pl ease allow a sufficient margin considering variations of the  characteristics of the products and external components,  including transient characteri stics, as well as static  characteristics.    2.  you agree that application notes, re ference designs, and associated data and in formation contained in this document  are presented only as guidance for products use.  theref ore, in case you use such information, you are solely  responsible for it and you must exercise your own independent  verification and judgment in the use of such information  contained in this document.    rohm shall not be in any way responsible or liable for any damages, expenses or losses  incurred by you or third parties arising from the use of such information.    precaution for electrostatic  this product is electrostatic sensitive product, which may be  damaged due to electrostatic discharge. please take proper  caution in your manufacturing process and storage so that voltage exceeding t he products maximum rating will not be  applied to products. please take special care under dry condit ion (e.g. grounding of human body / equipment / solder iron,  isolation from charged objects, se tting of ionizer, friction prevention  and temperature / humidity control).    precaution for storage / transportation  1.  product performance and soldered connections may deteriora te if the products are stor ed in the places where:  [a]  the products are exposed to sea winds or corros ive gases, including cl2, h2s, nh3, so2, and no2  [b]  the temperature or humidity exceeds those recommended by rohm  [c]  the products are exposed to di rect sunshine or condensation  [d]  the products are exposed to high electrostatic    2.  even under rohm recommended storage c ondition, solderability of products  out of recommended storage time period  may be degraded. it is strongly recommended to confirm sol derability before using products of which storage time is  exceeding the recommended storage time period.    3.    store / transport cartons in the co rrect direction, which is indicated on a  carton with a symbol. otherwise bent leads  may occur due to excessive stress applied when dropping of a carton.    4.    use products within the specified time after opening a humidity barrier bag. baking is required before using products of  which storage time is exceeding the recommended storage time period.    precaution for product label  qr code printed on rohm products label is for rohms internal use only.    precaution for disposition  when disposing products please dispose them proper ly using an authorized industry waste company.    precaution for foreign exchange and foreign trade act  since our products might fall under cont rolled goods prescribed by the applicable foreign exchange and foreign trade act,  please consult with rohm representative in case of export.    precaution regarding intellectual property rights  1.  all information and data including but not  limited to application example contained in this document is for reference  only. rohm does not warrant that foregoi ng information or data will not infringe any intellectual property rights or any  other rights of any third party regarding such information or  data. rohm shall not be in  any way responsible or liable  for infringement of any intellectual property rights or ot her damages arising from use of such information or data.:    2.  no license, expressly or implied, is granted hereby under any  intellectual property rights or other rights of rohm or any  third parties with respect to the information contained in this document.    other precaution  1.  this document may not be reprinted or reproduced, in whol e or in part, without prior written consent of rohm.      2.  the products may not be disassembled,  converted, modified, reproduced or  otherwise changed without prior written  consent of rohm.    3.  in no event shall you use in any wa y whatsoever the products and the related technical information contained in the  products or this document for any military purposes, incl uding but not limited to, the development of mass-destruction  weapons.    4.  the proper names of companies or products described  in this document are trademarks  or registered trademarks of  rohm, its affiliated companies or third parties.         downloaded from:  http:///

 datasheet datasheet      notice C we  rev.001 ? 2014 rohm co., ltd. all rights reserved.   general precaution  1.  before  you  use  our pro ducts,  you  are  requested  to care fully  read  this  document  and  fully  understand  its  contents.  rohm  shall n ot  be in an y  way  responsible  or liabl e  for fa ilure,  malfunction  or acci dent  arising from the use of a ny  rohms products against warning, caution or note contained in this document.       2.  all  information  contained  in this docume nt  is current as   of the issuing date and subj ec t  to  change  without  any  prior  notice.  before  purchasing  or  using  rohms  products,  please  confirm  the la test  information  with  a rohm sale s  representative.    3.  the  information  contained  in  this doc ument  is provi ded  on  an  as  is  basis and rohm  does  not  warrant  that  all  information  contained  in this   document is accurate an d/or   error-free. rohm shall not   be in an y  way  responsible  or  liable  for an y  damages,  expenses  or losses   incurred b y  you  or  third  parties  resulting  from inaccur acy  or errors of or   concerning such information.      downloaded from:  http:///
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