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		  Datasheet File OCR Text:


		  jun. 2009 pin configuration (top view) mitsubishi semiconductor  M81049P/sp/fp octal d-type flip-flop driver with clear description m81049 is octal d-type flip-flop driver by 20-pin package. it has 8 same circuit units which is composed of d-type flip-flop logic circuit and high voltage nchmos output transistor. m81049 has a common direct clear input and a common clock input. features  lineup with three packages  high breakdown voltage (bv dsx      40v)  drain output current (i ds(max)   = 200ma)  with input protection diodes  pin assignment of input-output flow through  wide operating temperature range (ta = ?0 to +85  c) application led drive function the common direct clear input and common clock input are connected to every circuit unit by the same way. signal at the d inputs is transferred to y outputs by d-type flip-flops on the positive-going edge of the clock pulse. if clr is set to ?? outputs y1-y8 will be altogether set to ? regardless of d1-d8 and clk. the maximum drain current of an output is 200ma. the maximum between drain-source is 40v. logic diagram (positive logic) 1 2 3 4 5 6 7 8 9 10 20 19 18 17 16 15 14 13 12 11  clr  d1  d2  d3  d4  d5  d6  d7  d8  clk v dd gnd input output y1 y2 y3 y4 y5 y6 y7 y8 package type 20p4(p) 20p4b(sp) 20p2n(fp) d2 3 y2 18 d ck r q d3 4 y3 17 d ck r q d4 5 y4 16 d ck r q d5 6 y5 15 d ck r q d6 7 y6 14 d ck r q d7 8 y7 13 d ck r q d8 9 y8 v dd gnd 12 20 11 d ck r q d1 2 1 10 y1 19 clr clk d ck r q

 mitsubishi semiconductor  M81049P/sp/fp octal d-type flip-flop driver with clear jun. 2009 2 function table (each channel) output : y input clr l h h h h clk x d x l h x x h h l latched latched   l  timing diagram supply voltage drain-to-source voltage input voltage drain output current power dissipation operating temperature storage temperature v v v ma w  c  c 7 ?.5 ~ +40 ?.5 ~ v dd 200 1.79 1.47 1.10 ?0 ~ +85 ?5 ~ +125 ratings symbol parameter conditions unit absolute maximum ratings  (unless otherwise noted, ta = ?0 ~ +85  c) v dd v ds v i i ds p d t opr t stg M81049P m81049sp m81049fp recommended operating conditions  (unless otherwise noted, ta = ?0 ~ +85  c) v v v v parameter 4.5 0 0.7v dd 0 0 0 0 0 0 0 0 0 20 5 40  limits min typ max symbol unit v dd v ds v ih v il supply voltage drain-to-source voltage ??input voltage ??input voltage drain output current (current per 1 circuit when 8 circuits are com- ing on simultaneously) 5.0                5.5 40 v dd 0.3v dd 200 140 200 125 200 115 v dd 500    20 i ds duty cycle no more than 48% duty cycle no more than 100% duty cycle no more than 40% duty cycle no more than 100% duty cycle no more than 33% duty cycle no more than 100% v dd  = 4.5v v dd  = 4.5v v dd  = 4.5v v dd  = 4.5v v dd  = 4.5v conditions v in t r ,t f t su t h t w f p sp fp input voltage rise time, fall time, drain output setup time before clk   hold time, data after clk   pulse duration clock frequency ma v ns ns ns ns mhz d clr clk y 5v gnd 5v gnd 5v gnd v oh v ol ta   = 25  c, when mounted on board output, h current per circuit output, l  : ??to ?  : ??to ? h:   high level l:   low level x:   irrelevant

 mitsubishi semiconductor  M81049P/sp/fp octal d-type flip-flop driver with clear jun. 2009 3  0.002 0.005 0.005 0.005 0.005 0.29 0.59 2.9 40         v (br)dsx i dsx i ih i il v  a  a  a  5 1 ? 5 5 0.44 0.88 4.4 symbol unit parameter test conditions limits min typ max drain-source breakdown voltage drain-source leakage current ??input current ??input current i ds  = 1ma v ds  = 40v v dd  = 5.5v, v i  = 5.5v v dd  = 5.5v, v i  = 0v v dd  = 5.5v v i  = 5.5v or 0v i ds  = 100ma, v dd  = 4.5v i ds  = 200ma, v dd  = 4.5v i ds  = 100ma, v dd  = 4.5v electrical characteristics  (unless otherwise noted,  v dd   = 5v, ta = 25  c) i cc v ds r ds(on) supply current ??output voltage drain-source on-state resistance  a v ? ns ns ns ns ns     11 3 32 26     symbol unit parameter test conditions limits min typ max low-level to high-level and high-level to low-level output transition time t tlh t thl t plh t phl c l  = 30pf (note 1) switching characteristics  (v dd   = 5v, ta = 25  c) low-level to high-level and high-level to low-level output propagation time (clk-y) all outputs off all outputs on low-level to high-level output propagation time (clr-y) t plh(r)  32 

 mitsubishi semiconductor  M81049P/sp/fp octal d-type flip-flop driver with clear jun. 2009 4 timing diagram note 1 test circuit pg r l output c l y clr d gnd v dd v dd v cc clk pg (1) pulse generator (pg) characteristics : prr = 1mhz,  duty cycle = 50%, t r  = 6ns, t f  = 6ns, zo = 50 ? , v i  = 5v (2) output conditions : r l  = 240 ? , v cc  = 24v, v dd  = 5v (3) electrostatic capacity c l  includes floating capacitance   at connections and input capacitance at probes.  50% d clk 50% y 10% 90% 50% 10% 90% t tlh t thl 5v gnd 5v gnd v cc v ol t plh t phl 50% switching times input setup and hold waveforms 50% 50% clk 5v gnd t su d t h t w t r t f 5v 50% 10% 90% 10% 90% gnd 50%

 mitsubishi semiconductor  M81049P/sp/fp octal d-type flip-flop driver with clear jun. 2009 5 typical characteristics ta=25 ? v dd =4.5v 10 1 10 0 10 2 2 10 3 357 23 57 23 57 200 ??? ??? ? ? ? ? ??? ? ? ? ? ? ??? ? 160 120 80 40 0 080 60 40 20 100 5 4 3 2 1 0 025507 585 100 2.0 1.5 1.0 0.5 0 0.764 0.572 0.931 M81049P m81049sp m81049fp 200 160 120 80 40 0 080 60 40 20 100 200 160 120 80 40 0 080 60 40 20 100 200 160 120 80 40 0 080 60 40 20 100 ta=?0 ? ta=85 ? duty cycle-drain current characteristics (M81049P) drain current  i ds  (ma) drain current  i ds  (ma) duty cycle    (%) thermal derating factor characteristics drain-source on-state resistance vs drain current characteristics power dissipation  pd (w) ambient temperature  ta   (  c) duty cycle-drain current characteristics (M81049P) drain current  i ds  (ma) duty cycle    (%) duty cycle-drain current characteristics (m81049sp) drain current  i ds  (ma) duty cycle    (%) duty cycle-drain current characteristics (m81049sp) drain current  i ds  (ma) duty cycle    (%) drain-source on-state resistance  r ds ( on ) ( ? )    the drain   current values represent   the current per circuit.    repeated frequency    10hz    the value the circle represents the   value of the simultaneously-operated circuit.    ta=85  c    the drain   current values represent   the current per circuit.    repeated frequency    10hz    the value the circle represents the   value of the simultaneously-operated circuit.    ta=25  c    the drain   current values represent   the current per circuit.    repeated frequency    10hz    the value the circle represents the   value of the simultaneously-operated circuit.    ta=25  c    the drain   current values represent   the current per circuit.    repeated frequency    10hz    the value the circle represents the   value of the simultaneously-operated circuit.    ta=85  c                

 mitsubishi semiconductor  M81049P/sp/fp octal d-type flip-flop driver with clear jun. 2009 6 ??? ? ? ? ? ? ? ??? ? ? ? 200 160 120 80 40 0 080 60 40 20 100 200 160 120 80 40 0 080 60 40 20 100 0 10 20 40 30 50 80 ?0 ?0 40 20 100 060 10 0 10 1 2 3 5 7 10 2 2 3 5 7 10 3 2 3 5 7 10 1 2 10 2 2 10 3 33 55 77 t tlh t thl t plh t phl t thl t tlh t plh ,t plh(r) t phl 3 -  ? 
7 $$ 7
7 %% 7 7 $$ 7
7 %% 7
5b? ambient temperature  ta   (  c ) switching time     (ns) drain current   i ds  (ma) switching time     (ns) switching time- drain current characteristics switching time-ambient temperature characteristics duty cycle-drain current characteristics (m81049fp) drain current   i ds  (ma) duty cycle    (%) duty cycle-drain current characteristics (m81049fp) drain current   i ds  (ma) duty cycle    (%) the drain current values represent the current per circuit. repeated frequency    10hz the value the circle represents the value of the simultaneously-operated circuit. ta=85  c    the drain   current values represent   the current per circuit.    repeated frequency    10hz    the value the circle represents the   value of the simultaneously-operated circuit.    ta=25  c        

 mitsubishi semiconductor  M81049P/sp/fp octal d-type flip-flop driver with clear jun. 2009 7 dip20-p-300-2.54 weigh t(g) ?.3 jedec code eiaj package code lead material alloy 42/cu alloy 20p4 plastic 20pin 300mil dip symbol min nom max a a 2 b b 1 b 2 c e d l dimension in millimeters a 1 0.51   ?.3 0.4 0.5 0.6 1.4 1.5 1.8 0.9 1.0 1.3 0.22 0.27 0.34 23.8 24.0 24.2 6.15 6.3 6.45 ?.54 ?.62 3.0   0  ?5  4.5 e e 1 20 11 10 1 e c e 1 d a 2 a 1 b 2 b b 1 e la seating plane sdip20-p-300-1.78 weigh t(g)  jedec code 1.0 eiaj package code 20p4b plastic 20pin 300mil sdip symbol min nom max a a 2 b b 1 c e d l dimension in millimeters a 1 0.51   ?.3  0.38 0.48 0.58 0.9 1.0 1.3 0.22 0.27 0.34 18.8 19.0 19.2 6.15 6.3 6.45 ?. 778  ?.62 3.0   0  ?5  4.5 e e 1 20 11 10 1 e c e 1 a 2 a 1 b b 1 e la seating plane d lead material alloy 42/cu alloy

 mitsubishi semiconductor  M81049P/sp/fp octal d-type flip-flop driver with clear jun. 2009 8 sop20-p-300-1.27 weigh t(g)  jedec code 0.26 eiaj package code lead material cu alloy 20p2n-a plastic 20pin 300mil sop symbol min nom max a a 2 b c d e l l 1 y dimension in millimeters h e a 1 i 2   .35 0 0 .18 0 .5 12 .2 5  .5 7 .4 0    .27 1 .1 0  .8 1 .4 0 .2 0 .6 12 .3 5 .27 1 .8 7 .6 0 .25 1  .62 7  .2 0 .1 2  .5 0 .25 0 .7 12 .4 5  .1 8 .8 0  .1 0  b 2 ?76 0  0  ?  e e 1 20 11 10 1 h e e d e y f a a 2 a 1 l 1 l c e b 2 e 1 i 2 recommended mount pad detail f detail g z z 1 x   z 1  0.585    0.735 0.25 z b x m g
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