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		  Datasheet File OCR Text:


		      ?  1996   semiconductor components industries, llc.     publication order number:   oc tober - 2017,   rev .  2     nc7sz04/d   nc7sz04      tinylogic ?   uhs inverter     nc7sz04   tinylogic ?   u hs  inverter   features   ?   ultra - high speed: t pd   2.4ns (typical) into 50pf at 5v  v cc   ?   high output drive: 24ma at 3v v cc   ?   broad v cc   operating range: 1.65v to  5.5v   ?   matches performance of lcx   w hen   operated at  3.3v v cc   ?   pow er dow n high impedance   inputs/outputs   ?   over - v oltage tolerance  i nputs  f acilitate 5v to 3v  translation   ?   proprietary noise/emi reduction circuitry    ?   ultra - small micropak?   p ackage s   ?   space - saving sot23 and sc70 packages   description   the  nc7s z 04  is  a  single  inverter   from  on  semiconductor s  ultra - high  speed  (uhs )  s eries  of  tinylogic?.  the  device  is  fabricated  w ith  advanced  cmos  technology  to  achieve  ultra - high  speed  w ith  high  output drive w hile maintaining low  static pow er dissipation  over a broad v cc   operating range. the devi c e is specifi ed  to operate over  the  1.65v  to  5.5v  v cc   operating  range.   the  inputs  and  output  are  high - impedance  w hen  v cc   is  0v. inputs tolerate vol tages up   to 6v ,   independent of v cc   operating voltage.       order ing information   part number   top mark   package   packing method   nc7sz04m5x   7z04   5 - lead sot23, jedec mo - 178 1.6mm   3000 units on tape & reel   nc7sz04p5 x   z04   5 - lead sc 7 0, eiaj sc - 88a, 1.25mm wide   3 000 units on tape & reel   nc7sz04l6 x   cc   6 - lead micropak ? , 1.00mm wide   5000 units on tape & reel   nc7sz04fhx   cc   6 - lead, microp ak2 ? , 1 x 1mm body, .35mm pitch   5000 units on tape & reel  

     www.onsemi.com       2   nc7s z04      tinylogic ?   u hs inverter   connection   diagram s       ieec/iec     figure 1.   logic sym bol     pin  configuration s       figure 2.   sc70   and sot23  (top view )   figure 3.   micropak ?   (top through view )     pin definitions   pin # sc7 0   / sot23   pin # micropak ?   name   description   1   1 ,5   nc   no connect   2   2   a   input   3   3   gnd   ground   4   4   y   output   5   6   v cc   supply voltage     function table   y= /a    inputs   output   a   y   l   h   h   l   h = high logic level   l = low logic level  

     www.onsemi.com       3   nc7s z04      tinylogic ?   u hs inverter     absolute maximum ratings   stresses exceeding the absolute maximum ratings m ay damage the device. the device may not function or be operable  above the recommended operating conditions and stressing the parts to these levels  is  not  recommended.  in  addition,  extended exposure to stresses above the recommended operating conditions ma y affect device reliability. the absolute  maximum ratings are stress ratings only.     symbol   parameter   min.   max.   unit   v cc   supply voltage   - 0.5   6 .0   v   v in   dc input voltage   - 0.5   6 .0   v   v out   dc output voltage   - 0.5   6.0   v   i ik   dc input diode current    v in   <  - 0.5v     - 50   ma   v in   > 6.0v     +20   i ok   dc output diode current   v out   <  - 0 .5 v     - 50   ma   v out   >  6v,  v cc =gnd     + 2 0   i out   dc output current     50   ma   i cc   or i g n d   dc v cc   or ground current      50   ma   t st g   storage temperature range   - 65   +150   c   t j   junction temperature un der bias     +150   c   t l   junction lead temperature (soldering, 10  s econds)     +260   c   p d   pow er dissipation at +85c   sot - 23     200   mw   sc70 - 5     150   micropak ?        ?                           recommended  operating conditions   the  recommended  operating  conditions  table  defines  the  conditions  for  actual  device  operation.  recommended  operating conditions  are  specified  to  ensure  optimal  performance  to  the  datasheet  speci fications.  on  semiconductor   does not recommend exceeding them or designing to absolute maximum ratings.     symbol   parameter   conditions   min.   max.   unit   v cc   supply voltage operating     1.65   5.50   v   supply voltage data retention     1.5   5.5   v in   input voltage     0   5 .5   v   v out   output voltage     0   v cc   v   t a   operating temperature     - 40   +85   c   t r , t f   input rise and fall time s   v cc   at   1.8v, 2.5v 0.2v   0   20   ns/v   v cc   at 3.3v  0.3v   0   10   v cc   at 5.0v  0.5v   0   5  

     www.onsemi.com       4   nc7s z04      tinylogic ?   u hs inverter   ? ja   thermal resistance   sot - 23     300   c/w   sc70 - 5     425   micropak ? - 6     500   micropak2 ? - 6     560   note:   1.   unused inputs must be held high or low. they may not float.   

     www.onsemi.com       5   nc7s z04      tinylogic ?   u hs inverter   dc  electrical characteristics   sym bol   param eter   v cc   conditions   t a =25c   t a = - 40 to 8 5c   uni ts   min.   typ.   max.   min.   max.   v ih   high level input  voltage   1.65 to 1.95     0.75v cc       0.75v cc     v   2.30 to 5.50     0.70v cc       0.70v cc     v il   low level input  voltage   1.65 to 1.95         0.25v cc     0.25v cc   v   2.30 to 5.50         0.30v cc     0.30v cc   v oh   high level  out put voltage   1.65   v in =v il , i oh = - 100a   1.55   1.65         v   1.80   1.70   1.80     1.70     2.30   2.20   2.30     2.20     3.00   2.90   3.00     2.90     4.50   4.40   4.50     4.40     1.65   i oh = - 4ma   1.29   1.52     1.29     2.30   i oh = - 8ma   1.90   2.15     1.90     3.00   i oh = - 16ma   2.40   2.8 0     2.40     3.00   i oh = - 24ma   2.30   2.68     2.30     4.50   i oh = - 32ma   3.80   4.20     3.80       v ol   low level  output voltage   1.65   v in =v ih ,  i ol = 100a     0.00   0.10     0.10   v   1.80     0.0 0   0.1 0     0.10   2.30     0.0 0   0.1 0     0.10   3.00     0.0 0   0.1 0     0.10   4.50     0.0 0   0.1 0     0.10   1.65   i ol =4ma     0.80   0.24     0.24   2.30   i ol =8ma     0.10   0.30     0.30   3.00   i ol =16ma     0.15   0.40     0.40   3.00   i ol =24ma     0.22   0.55     0.55   4.50   i ol =32ma     0.22   0.55     0.55     i in   input leakage  current   0 to 5.5    0  ? ? v in   ? ? 5.5v         1     10   a   i off   power off   leakage current   0   v in   or v out =5.5v       1     10   a   i cc   quiescent supply  current   1.65 to 5.50   v in =5.5v, gnd       2.0     20   a    

     www.onsemi.com       6   nc7s z04      tinylogic ?   u hs inverter   ac  electrical characteristics   sym bol   param eter   v cc   conditions   t a =25c   t a = - 40 to  8 5c   units   fig ure   min.   typ.   max.   min.   max.   t p lh , t p hl   propagation delay   1.65   c l = 1 5 pf,    r l = 1m ?   2.0   5. 3   11. 4   2.0   12.0   ns   figure 4   figure 5   1.80   2.0   4. 4   9.5   2.0   10.0   2.50  0. 2 0   0.8   2.9   6.5   0.8   7.0   3.30  0.30   0.5   2. 1   4.5   0.5   4.7   5.00  0.50   0.5   1. 8   3.9   0.5   4.1   3.30  0.30   c l = 50 pf,    r l =500 ?   1.5   2.9   5.0   1.5   5.2   5.00  0.50   0.8   2.4   4.3   0.8   4.5   c in   input capacitance   0.00       4         pf     c pd   power di ssipation  capacitance ( 2 )   3.30       2 0         pf   figure 6   5.00     26         note:   2.   c pd   is defined as the value of the internal equivalent capacitance w hich is derived from dy namic operating current  consumption (i ccd ) at no output lading and operating at 50% duty cycle. c pd   is related to i ccd   dynamic operating  current by the expression: i ccd =(c pd )(v cc )(f in )+(i cc static).           figure 4.   ac test circuit   figure 5.   ac waveform s     note:   3.   input=ac wave form; t r =t f =1.8ns;  prr=10mhz; duty cycle =50% .   figure 6.   i ccd   test circuit    

     www.onsemi.com       7   nc7s z04      tinylogic ?   u hs inverter   physical dimensions     figure 7.   5 - lead sot23, jedec mo - 178 1.6m m   package drawings are provided as a service to customers considering  on semiconductor   components. drawings may change  in  any  manner  wi thout  notice.  please  note  the  revision  and /or   date  on  the  drawing  and  contact  a  on  semiconductor   representative  to  verify  or  obtain  the  most  recent  revision.  package  specifications  do  not  expand  the  terms  of  on  semiconductor s  worldwide  terms  and  condition s,  specifically  the  warranty  therein,  which  covers  on  semiconductor   products.     tape and reel specification     package   designator   tape   section   cavity  number   cavity status   cover type  status   m5x   leader (start end)   125 (typical )   empty   sealed   carrier   3000   fill ed   sealed   trailer (hub end)   75 (typical )   empty   sealed    5 1 4 3 2 land pattern recommendation b a l c 0.10 c 0.20 c a b 0.60 ref 0.55 0.35 seating plane 0.25 gage plane 8 0 notes: unless othewise specified    a)  this package conforms to jedec        mo-178, issue b, variation aa,     b)  all dimensions are in millimeters.  1.45 max 1.30 0.90 0.15 0.05 1.90 0.95 0.50 0.30 3.00 2.60 1.70 1.50 3.00 2.80 symm c 0.95 0.95 2.60 0.70 1.00 see detail a 0.22 0.08 c) ma05brev5 top view (0.30)

     www.onsemi.com       8   nc7s z04      tinylogic ?   u hs inverter   physical dimensions     figure 8.   5 - lead, sc70, eiaj sc - 88a, 1.25m m  wide   package drawings are provided as a service to customers considering  on semiconductor   components. drawings may change  in  any  manner  withou t  notice.  please  note  the  revision  and /or   date  on  the  drawing  and  contact  a  on  semiconductor   representative  to  verify  or  obtain  the  most  recent  revision.  package  specifications  do  not  expand  the  terms  of  on  semiconductor s  worldwide  terms  and  conditions,  s pecifically  the  warranty  therein,  which  covers  on  semiconductor   products.     tape and reel specification     package   designator   tape   section   cavity  number   cavity status   cover type  status   p5x   leader (start end)   125 (typical )   empty   sealed   carrier   3000   filled   s ealed   trailer (hub end)   75 (typical )   empty   sealed   

     www.onsemi.com       9   nc7s z04      tinylogic ?   u hs inverter     physical dimensions     figure 9.   6 - lead, micropak?, 1.0m m  wide   package drawings are provided as a service to customers considering  on semiconductor   components. drawings may change  in  any  manner  without  notice.  pl ease  note  the  revision  and /or   date  on  the  drawing  and  contact  a  on  semiconductor   representative  to  verify  or  obtain  the  most  recent  revision.  package  specifications  do  not  expand  the  terms  of  on  semiconductor s  worldwide  terms  and  conditions,  specifically  the  warranty  therein,  which  covers  on  semiconductor   products.   tape and reel specification     package   designator   tape   section   cavity  number   cavity status   cover type  status   l6 x   leader (start end)   125 (typical )   empty   sealed   carrier   5 000   filled   sealed   trail er (hub end)   75 (typical )   empty   sealed    2. dimensions are in millimeters 1. conforms to jedec standard m0-252 variation uaad 4. filename and revision: mac06arev4 notes: 3. drawing conforms to asme y14.5m-1994 top view recommened land pattern bottom view 1.45 1.00 a b 0.05 c 0.05 c 2x 2x 0.55max 0.05 c (0.49) (1) (0.75) (0.52) (0.30) 6x 1x 6x pin 1 detail a 0.075 x 45 chamfer 0.25 0.15 0.35 0.25 0.40 0.30 0.5 (0.05) 1.0 5x detail a pin 1 terminal 0.40 0.30 0.45 0.35 0.10 0.00 0.10 c b a 0.05 c c 0.05 c 0.05 0.00 5x 5x 6x (0.13) 4x 6x pin 1 identifier (0.254) 5. pin one identifier is 2x length of any 5 other line in the mark code layout.

     www.onsemi.com       10   nc7s z04      tinylogic ?   u hs inverter     physical dimensions     figure 10.   6 - lead, micropak2 ? , 1 x 1m m  body, .35m m  pitch   package drawings are provided as a service to customers considering  on semiconductor   components. drawings may change  in  any  manner  without  notice.  p lease  note  the  revision  and /or   date  on  the  drawing  and  contact  a  on  semiconductor   representative  to  verify  or  obtain  the  most  recent  revision.  package  specifications  do  not  expand  the  terms  of  on  semiconductor s  worldwide  terms  and  conditions,  specifically   the  warranty  therein,  which  covers  on  semiconductor   products.     tape and reel specification     package designator   tape section   cavity number   cavity status   cover type  status   fh x   leader (start end)   125 (typical)   empty   sealed   carrier   5000   filled   sealed   tra iler (hub end)   75 (typical)   empty   sealed    1.00    b. dimensions are in millimeters.    c. dimensions and tolerances per asme y14.5m, 1994 notes: a. complies to jedec mo-252 standard 0.05 c a b 0.55max 0.05 c c 0.35 0.09 0.19 1 2 3 0.35 0.25 5x 6x detail a 0.60 (0.08) 4x (0.05) 6x 0.40 0.30 0.075x45 chamfer 5x 0.40 0.35 1x 0.45 6x  0.19 top view bottom view 0.66 0.10 c b a .05 c 0.89 pin 1 0.05 c 2x 2x 1.00    d. landpattern recommendation is based on fsc     e. drawing filename and revision: mgf06arev3 0.52 0.73 0.57 0.20 6x 1x 5x recommended land pattern for space constrained pcb detail a pin 1 lead  scale: 2x alternative land pattern for universal application        design. 0.90 min 250um 6 5 4 0.35 (0.08) 4x side view

     www.onsemi.com       11   nc7s z04      tinylogic ?   u hs inverter                                                   on semiconductor and the on semiconductor logo are trademarks of semiconductor components industries, llc dba on semiconducto r or its subsidiaries in the  united states and/or other countrie s. on semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual pro perty. a  listing of on semiconductors product/patent coverage may be accessed at www.onsemi.com/site/pdf/patent - marking.pdf. on se miconductor reserves the right to make  changes without further notice to any products herein. on semiconductor makes no warranty, representation or guarantee regard ing the suitability of its products for any  particular purpose, nor does on semiconductor as sume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all  liability, including without limitation special, consequential or incidental damages. buyer is responsible for  its  products  a nd  appli cations  using  on  semiconductor  products, including compliance with all laws, regulations and safety requirements or standards,  regardless  of  any  support  or  applications  information  provided  by    on semiconductor. typical parameters which may be provided i n on semiconductor data sheets and/or specifications can and do vary in different applications and  actual performance may vary over time. all operating parameters, including typicals must be validated for each customer app lication by customers technical   experts.  on semiconductor does not convey any license under its patent rights nor the rights of others. on semiconductor products are  not designed, intended, or authorized for  use as a critical component in life support systems or any fda class 3 medical  devices or medical devices with a same or similar classification in a foreign jurisdiction  or any devices intended for implantation in the human body. should buyer  purchase  or  use  on  semiconductor  products  for  any  su ch  unintended  or  unauthorized  applicatio n, buyer shall indemnify and hold on semiconductor and its officers, employees, subsidiaries, affiliates, and distributors ha rmless against all claims, costs,  damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any c laim of personal injury or death associated with such  unintended  or  unauthorized use, even if such claim alleges that on semiconductor was negligent regarding the design or manufacture of the p art. on semiconductor is an equal  opportunity/affirmative actio n employer. this literature is subject to all applicable copyright laws and is not for resale in any manner.   publication ordering information   literature fulfillment:     literature distribution center for on semiconductor     19521 e. 32nd pkwy, aurora, colorad o 80011 usa     phone : 303 - 675 - 2175 or 800 - 344 - 3860 toll free  usa/canada     fax : 303 - 675 - 2176 or 800 - 344 - 3867 toll free usa/canada     email : orderlit@onsemi.com     n. amer ican technical suppor t : 800 - 282 - 9855 toll  free      usa/canada.   eur ope, middle east and afr ica technical suppor t :   phone: 421 33 790 2910   japan customer  focus center     phone: 81 - 3 - 5817 - 1050     on semiconductor  website :  www.onsemi.com     or der  liter atur e : http://www.onsemi.com/orderlit     for additional information, please cont act your local    sales representative    
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