

	
			
			
			[image: ]	

	
				
			 
				
			
				
	
		
			
	 
	Part Number	Hot Search : 
			

						1SMC5362			AN239			AN239			SA2111CS			C3403G			A17DN			BU4826G			KBU808G			

			
	
	Product Description

			
	
	Full Text Search




				


		
		
		


			




			
				 	
				To Download 
				A5970D Datasheet File

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



[image: ]


			
				
					





				　



			 



	

	



		



			
				


				


			



		
 
		





		  Datasheet File OCR Text:


		  october 2007   rev 2 1/13 1 A5970D 1.5a switch step down switching regulator for automotive applications features   qualified following the aec-q100  requirements (temperature grade 3),  see ppap for more details.  temperature range -40  c  to 85  c  up to 1 a dc output current  operating input voltage from 4.4 v to 36 v  output voltage adjustable from 1.235 v to 35 v  low dropout operation: 100 % duty cycle  250 khz internally fixed frequency  voltage feedforward  zero load current operation  internal current limiting  inhibit for zero current consumption  synchronization  protection against feedback disconnection  thermal shutdown applications  dedicated to automotive applications figure 1. typical application description the A5970D is a step down monolithic power  switching regulator capable to deliver up to 1 a at  output voltages from 1.2 v to 35 v. the device uses an internal p-channel d-mos  transistor (with a typical rdson of 250 m ? ) as  switching element to minimize the size of the  external components. an internal oscillator fixe s the switching frequency  at 250 khz. having a minimum input voltage of 4.4 v only, it is  particularly suitable for 5 v bus. pulse by pulse current  limit with the internal  frequency modulation offers an effective constant  current short circuit protection. so-8  out fb gnd comp vcc vin=4.4v to 35v A5970D c1 10uf 35v ceramic c2 100uf 10v c3 220pf c4 22nf r1 5k6 r2 3k3 r3 4k7 d1 stps340u l1 33uh vout=3.3v 1 2 3 4 5 6 7 8 inh synch vref 3.3v out fb gnd comp vcc vin=4.4v to 35v A5970D c1 10uf 35v ceramic c2 100uf 10v c3 220pf c4 22nf r1 5k6 r2 3k3 r3 4k7 d1 stps340u l1 33uh vout=3.3v 1 2 3 4 5 6 7 8 inh synch vref 3.3v www.st.com  
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 A5970D  3/13 1 pin settings 1.1 pin connection figure 2. pin connection  (top view)    1.2 pin description out sync inh comp 1 3 2 4 vcc vref gnd fb 8 7 6 5 d98in955 table 1. pin description n pin description 1 out regulator output. 2 synch master/slave synchronization. 3inh a logical signal (active high) disables the device. if inh not used the pin  must be grounded. when it is open an internal pull-up disable the  device. 4 comp e/a output for frequency compensation. 5fb feedback input. connecting directly to  this pin results in an output  voltage of 1.23v. an extenal resistive  divider is required for higher output  voltages. 6vref3.3v v ref . no cap is requested for stability. 7 gnd ground. 8 vcc unregulated dc input voltage.  

 electrical data A5970D 4/13    2 electrical data 2.1 maximum ratings 2.2 thermal data table 2. absolute maximum ratings symbol parameter value unit v 8 input voltage 40 v v 1 out pin dc voltage out pin peak voltage at  ? t=0.1  s -1 to 40 -5 to 40 v v i 1 maximum output current int. limit. v 4  , v 5 analog pins 4 v v 3 inh -0.3 to v cc v v 2 synch -0.3 to 4 v p tot power dissipation at t a    70c 0.75 w t j operating junction temperature range -40 to 150 c t stg storage temperature range -55 to 150 c table 3. thermal data symbol parameter so8 unit r thja maximum thermal resistance junction-ambient 120  (1) 1. package mounted on board c/w  

 A5970D  5/13 3 electrical characteristics table 4. electrical characteristics  (t j =-40 to 85 c, v cc  = 12v, unless otherwise specified) symbol parameter test condition min typ max unit v cc operating input voltage  range v 0 =1.235v; i 0 =1a 4.4 36 v r ds(on) mosfet on resistance 0.250 0.5 ? i l maximum limiting current v cc =5v; 1.5 1.87 2.25 a f sw switching frequency 212 250 280 khz duty cycle 0 100 % dynamic characteristics  (see test circuit). v 5 voltage feedback 4.4v 2.2v 50 100  a v cc =36v;  v inh   > 2.2v 80 150  a inhibit inh threshold voltage device on 0.8 v device off 2.2 v error amplifier v oh high level output voltage v fb =1v 3.5 v v ol low level output voltage v fb =1.5v 0.4 v i o source source output current v comp  = 1.9v; v fb  = 1v 190 300  a i o sink sink output current v comp  = 1.9v; v fb  = 1.5v 11.5 ma i b source bias current 2.5 4  a dc open loop gain r l = 50 65 db gm transconductance i comp  = -0.1ma to  0.1ma; v comp  = 1.9v 2.3 ms   

 electrical characteristics A5970D 6/13    1. guaranteed by design synch function high input voltage v cc = 4.4 to 36v; 2.5 v ref v low input voltage v cc = 4.4 to 36v; 0.74 v slave synch current v synch = 0.74v  (1)  v synch = 2.33v 0.11 0.21 0.25 0.45 ma master output amplitude i source = 3ma 2.75 3 v output pulse width no load,  v synch = 1.65v 0.20 0.35  s reference section reference voltage i ref  = 0 to 5ma  v cc  = 4.4v to 36v 3.2 3.3 3.399 v line regulation i ref  = 0ma  v cc  = 4.4v to 36v 510mv load regulation i ref  = 0ma  8 15 mv short circuit current 10 18 30 ma table 4. electrical characteristics  (t j =-40 to 85 c, v cc  = 12v, unless otherwise specified) symbol parameter test condition min typ max unit  

 A5970D  7/13 4 typical characteristics           figure 3. junction temperature vs.  output current figure 4. load regulator                     figure 5. junction temperature vs.  output current figure 6. line regulator                     figure 7. junction temperature vs.  output current figure 8. output voltage vs. junction  temperature                     20 30 40 50 60 70 80 90 100 110 120 130 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 io(a) tj(c) vo=3.3v vo=2.5v vo=1.8v vcc=5v tamb=25c 3.276 3.28 3.284 3.288 3.292 3.296 3.3 3.304 3.308 3.312 00.511.5 io (a) vo (v) tj = 125c tj = 25c vcc = 12v vo = 3.3v 20 30 40 50 60 70 80 90 100 110 120 130 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 io(a) tj(c) vo=5v vo=2.5v vo=3.3v vcc=12v ta m b = 2 5  c 3.276 3.28 3.284 3.288 3.292 3.296 3.3 3.304 3.308 3.312 01020304 0 vcc (v) tj = 125c tj = 25c vcc = 12v vo = 3.3v vo (v) 0 20 40 60 80 100 120 140 0.2 0.4 0.6 0.8 1 1.2 1.4 io(a) tj(c) vo=18v vo=12v vo=5v vcc=24v tamb=25c tj (c) vcc=12v 1.2 1.21 1.22 1.23 1.24 1.25 -50 0 50 100 150 vo (v) vcc = 12v  

 typical characteristics A5970D 8/13              figure 9. quiescent current vs. junction temperature figure 10. switching frequency vs.  junction temperature                      figure 11. shutdown current vs.junction  temperature figure 12. efficiency vs. output current                     figure 13. efficiency vs. output current                               1.2 1.4 1.6 1.8 2 -50 050 100 150 tj (c) iq (ma) vcc = 12v dc  = 0% 220 230 240 250 260 -50 0 50 100 150 tj (c) fsw (khz) vcc = 12v vo = 3.3v 30 40 50 60 70 -50 0 50 100 150 ishd (  a) vcc = 12v tj (c) 70 72 74 76 78 80 82 84 86 88 90 92 94 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 io (a) efficiency (%) vo=3.3v vo=2.5v vo=1.8v vcc=5v 70 72 74 76 78 80 82 84 86 88 90 92 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 io (a) efficiency (%) vcc=12v vo=5v vo=3.3v vo=2.5v  

 A5970D  9/13 5  package mechanical data in order to meet environmental requirements, st offers these devices in ecopack?  packages. these packages have a lead-free second level interconnect . the category of  second level interconnect is marked on the package and on the inner box label, in  compliance with jedec standard jesd97. the maximum ratings related to soldering  conditions are also marked on the inner box label. ecopack is an st trademark.  ecopack specifications are available at:  www.st.com  

 package mechanical data A5970D 10/13    table 5. so-8 mechanical data dim. mm. inch min typ max min typ max a 1.35  1.75 0.053  0.069  a1 0.10  0.25 0.004  0.010  a2 1.10  1.65 0.043  0.065  b 0.33  0.51 0.013  0.020  c 0.19  0.25 0.007  0.010  d  (1) 1. dimensions d does not include mold fl ash, protru-sions or gate burrs. mo ld flash, potrusions or gate burrs  shall not exceed 0.15mm (.006inc h) in total (both side).  4.80 5.00 0.189 0.197  e 3.80  4.00 0.15  0.157  e 1.27  0.050  h 5.80  6.20 0.228  0.244  h 0.25  0.50 0.010  0.020  l 0.40  1.27 0.016  0.050  k  0 (min.), 8 (max.)  ddd 0.10 0.004  figure 14. package dimensions            

 A5970D  11/13 6 order codes table 6. order code order code package packing A5970D so-8 tu b e A5970D13tr tape and reel  

 revision history A5970D 12/13    7 revision history           table 7. document revision history date revision changes 06-aug-2007 1 initial release. 24-oct-2007 2 updated:  table 4 on page 5  

 A5970D  13/13             please read carefully: information in this document is provided solely in connection with st products. stmicroelectronics nv and its subsidiaries (?st ?) reserve the right to make changes, corrections, modifications or improvements, to this document, and the products and services described he rein at any time, without notice. all st products are sold pursuant to st?s terms and conditions of sale. purchasers are solely responsible for the choice, selection and use of the st products and services described herein, and st as sumes no liability whatsoever relating to the choice, selection or use of the st products and services described herein. no license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. i f any part of this document refers to any third party products or services it shall not be deemed a license grant by st for the use of such third  party products or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoev er of such third party products or services or any intellectual property contained therein. unless otherwise set forth in st?s terms and conditions of sale st disclaims any express or implied warranty with respect to the use and/or sale of  st products including without limitation implied warranties of merchantability, fitness for a parti cular purpose (and their equivalents under the laws of any jurisdiction), or infringement of any patent, copyright or other intellectual property right. unless expressly approved in writing by an authorized st representative, st products are not recommended, authorized or warranted for use in milita ry, air craft, space, life saving, or life sustaining applications, nor in products or systems where failure or malfunction may result in personal injury, death, or severe property or environmental damage. st products which are not specified as "automotive grade" may only be used in automotive applications at user?s own risk. resale of st products with provisions different from the statements and/or technical features set forth in this document shall  immediately void any warranty granted by st for the st product or service described herein and shall not create or extend in any manner whatsoev er, any liability of st. st and the st logo are trademarks or registered trademarks of st in various countries. information in this document supersedes and replaces all information previously supplied. the st logo is a registered trademark of stmicroelectronics. all other names are the property of their respective owners. ? 2007 stmicroelectronics - all rights reserved stmicroelectronics group of companies australia - belgium - brazil - canada - china - czech republic - finland - france - germany - hong kong - india - israel - ital y - japan -  malaysia - malta - morocco - singapore - spain - sweden - switzerland - united kingdom - united states of america www.st.com  
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