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		  Datasheet File OCR Text:


		  1 gal16v8/883 high performance e 2 cmos pld generic array logic? devices have been discontinued. features ? high performance e 2 cmos ?  technology ? 7.5 ns maximum propagation delay ? fmax  = 100 mhz ? 6 ns maximum from clock input to data output ? ttl compatible 12 ma outputs ? ultramos ?    advanced cmos technology ? 50% reduction in power from bipolar ? 75ma typ icc ? active pull-ups on all pins (gal16v8d-7 and gal16v8d-10) ?e 2  cell technology ? reconfigurable logic ? reprogrammable cells ? 100% tested/100% yields ? high speed electrical erasure ( specifications  gal16v8d-7/10/883 2 devices have been discontinued. v il input low voltage  vss ? 0.5 ? 0.8 v v ih input high voltage 2.0 ? vcc+1 v i il 1 input or i/o low leakage current 0v     v in      v il  (max.) ? ? ? 100  a i ih input or i/o high leakage current 3.5v     v in      v cc ??10  a v ol output low voltage i ol  = max.    v in =  v il  or  v ih ? ? 0.5 v v oh output high voltage i oh  = max.    v in =  v il  or  v ih 2.4 ? ? v i ol low level output current ? ? 12 ma i oh high level output current ? ? ?2 ma i os 2 output short circuit current v cc  = 5v v out  = 0.5v  t a = 25  c ?30 ? ?150 ma i cc operating power v il  = 0.5v     v ih  = 3.0v l-7/-10 ? 75 130 ma supply current f toggle  = 15mhz outputs open 1) the leakage current is due to the internal pull-up on all pins.  see input buffer section for more information. 2) one output at a time for a maximum duration of one second.  vout = 0.5v was selected to avoid test problems caused by tester ground degradation.  characterized but not 100% tested. 3) typical values are at vcc = 5v and t a  = 25   c recommended operating conditions case temperature (t c ) .............................. ?55 to 125  c supply voltage (v cc )    with respect to ground ..................... +4.50 to +5.50v dc electrical characteristics over recommended operating conditions  (unless otherwise specified) symbol parameter condition min. typ. 3 max. units absolute maximum ratings (1) supply voltage v cc ...................................... ?0.5 to +7v input voltage applied .......................... ?2.5 to v cc  +1.0v off-state output voltage applied ......... ?2.5 to v cc  +1.0v storage temperature ................................ ?65 to 150  c case temperature with power applied ........................................ ?55 to 125  c 1.stresses above those listed under the ?absolute maximum rat- ings? may cause permanent damage to the device.  these are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational sections of this specification is not implied (while programming, follow the programming specifications).

 specifications  gal16v8d-7/10/883 3 devices have been discontinued. t pd a input or i/o to combinational output 1 7.5 2 10 ns t co a clock to output delay 1617ns t cf 2 ? clock to feedback delay ? 6 ? 7 ns t su ? setup time, input or feedback before clock  7?10?ns t h ? hold time, input or feedback after clock  0?0?ns a maximum clock frequency with 76.9 ? 58.8 ? mhz external feedback, 1/(tsu + tco) f max 3 a maximum clock frequency with 76.9 ? 58.8 ? mhz internal feedback, 1/(tsu + tcf) a maximum clock frequency with 100 ? 62.5 ? mhz no feedback t wh ? clock pulse duration, high 5 ? 8 ? ns t wl ? clock pulse duration, low 5 ? 8 ? ns t en b input or i/o to output enabled 1 9 ? 10 ns b oe to output enabled 1 7 ? 10 ns t dis c input or i/o to output disabled 1 9 ? 10 ns c oe to output disabled 1 7 ? 10 ns parameter units test cond 1 . description 1) refer to  switching test conditions  section. 2) calculated from  f max with internal feedback. refer to  fmax descriptions  section. 3) refer to  fmax descriptions  section. symbol parameter maximum* units test conditions c i input capacitance 10 pf v cc  = 5.0v, v i  = 2.0v c i/o i/o capacitance 10 pf v cc  = 5.0v, v i/o  = 2.0v *characterized but not 100% tested. -10 min.  max. -7 min.  max. capacitance (t a  = 25  c, f = 1.0 mhz) ac switching characteristics over recommended operating conditions

 specifications  gal16v8d/883 4 devices have been discontinued. v il input low voltage  vss ? 0.5 ? 0.8 v v ih input high voltage 2.0 ? vcc+1 v i il input or i/o low leakage current 0v     v in      v il  (max.) ? ? ? 10  a i ih input or i/o high leakage current 3.5v     v in      v cc ??10  a v ol output low voltage i ol  = max.    v in =  v il  or  v ih ? ? 0.5 v v oh output high voltage i oh  = max.    v in =  v il  or  v ih 2.4 ? ? v i ol low level output current ? ? 12 ma i oh high level output current ? ? ?2 ma i os 1 output short circuit current v cc  = 5v v out  = 0.5v  t a = 25  c ?30 ? ?150 ma i cc operating power v il  = 0.5v     v ih  = 3.0v l -15/ -20/-30 ? 75 130 ma supply current f toggle  = 15mhz outputs open 1) one output at a time for a maximum duration of one second.  vout = 0.5v was selected to avoid test problems caused by tester ground degradation.  characterized but not 100% tested. 3) typical values are at vcc = 5v and t a  = 25   c dc electrical characteristics over recommended operating conditions (unless otherwise specified) symbol parameter condition min. typ. 2 max. units absolute maximum ratings (1) supply voltage v cc ...................................... ?0.5 to +7v input voltage applied .......................... ?2.5 to v cc  +1.0v off-state output voltage applied ......... ?2.5 to v cc  +1.0v storage temperature ................................ ?65 to 150  c case temperature with power applied ........................................ ?55 to 125  c 1.stresses above those listed under the ?absolute maximum rat- ings? may cause permanent damage to the device.  these are stress only ratings and functional operation of the device at these or at any other conditions above those indicated in the operational sections of this specification is not implied (while programming, follow the programming specifications). recommended operating conditions case temperature (t c ) .............................. ?55 to 125  c supply voltage (v cc )    with respect to ground ..................... +4.50 to +5.50v

 specifications  gal16v8d/883 5 devices have been discontinued. capacitance (t a  = 25  c, f = 1.0 mhz) symbol parameter maximum* units test conditions c i input capacitance 10 pf v cc  = 5.0v, v i  = 2.0v c i/o i/o capacitance 10 pf v cc  = 5.0v, v i/o  = 2.0v *characterized but not 100% tested. t pd a input or i/o to combinational output 3 15 3 20 3 30 ns t co a clock to output delay 2 12 2 15 2 20 ns t cf 2 ? clock to feedback delay ? 12 ? 15 ? 20 ns t su ? setup time, input or feedback before clock  12 ? 15 ? 25 ? ns t h ? hold time, input or feedback after clock  0? 0? 0 ?ns a maximum clock frequency with 41.6 ? 33.3 ? 22.2 ? mhz external feedback, 1/(tsu + tco) f max 3 a maximum clock frequency with 41.6 ? 33.3 ? 22.2 ? mhz internal feedback, 1/(tsu + tcf) a maximum clock frequency with 50 ? 41.6 ? 33.3 ? mhz no feedback t wh ? clock pulse duration, high 10 ? 12 ? 15 ? ns t wl ? clock pulse duration, low 10 ? 12 ? 15 ? ns t en b input or i/o to output enabled ? 15 ? 20 ? 30 ns b oe to output enabled ? 15 ? 18 ? 25 ns t dis c input or i/o to output disabled ? 15 ? 20 ? 30 ns c oe to output disabled ? 15 ? 18 ? 25 ns 1) refer to  switching test conditions  section. 2) calculated from  f max with internal feedback. refer to  fmax descriptions  section. 3) refer to  fmax descriptions  section. -20  min.  max. -15  min.  max. parameter units description test cond 1 . -30  min.  max. ac switching characteristics over recommended operating conditions

 specifications  gal16v8/883 6 devices have been discontinued. registered output combinatorial output oe to output enable/disable input or i/o to output enable/disable f max with feedback clock width combinational output valid input input or i/o feedback t pd combinational output input or i/o feedback t en t dis clk ( w/o fb ) 1/ f max t wl t wh input or i/o feedback registered output clk valid input (external fdbk) t su t co t h 1/ f max oe registered output t en t dis clk registered feedback t cf t su 1/ f max (internal fdbk) switching waveforms

 specifications  gal16v8/883 7 devices have been discontinued. f max with internal feedback 1/( t su+ t cf) note:   t cf is a calculated value, derived by subtracting  t su from the period of fmax w/internal feedback ( t cf = 1/ f max -  t su). the value of  t cf is used primarily when calculating the delay from clocking a register to a combinatorial output (through registered feedback), as shown above.  for example, the timing from clock to a combinatorial output is equal to  t cf +  t pd. f max with external feedback 1/( t su+ t co) note:   f max  with external feedback is calculated from measured t su and  t co. input pulse levels gnd to 3.0v input rise and fall times 3ns 10% ? 90% input timing reference levels 1.5v output timing reference levels 1.5v output load see figure 3-state levels are measured 0.5v from steady-state active level. output load conditions (see figure) test condition r 1 r 2 c l a 390  750  50pf b active high  750  50pf active low 390  750  50pf c active high  750  5pf active low 390  750  5pf test point c  * l from output (o/q)  under test +5v *c l    includes test fixture and probe capacitance r   2 r   1 register logic array t co t su clk f max with no feedback note:   f max  with no feedback may be less than 1/( t wh +  t wl). this is to allow for a clock duty cycle of other than 50%. register logic array clk t su +  t h clk register logic array t cf t pd fmax descriptions switching test conditions

 specifications  gal16v8/883 8 devices have been discontinued. mil process /883 = 883 process package power l = low power speed (ns) xxxxxxxx xx x x x device name _ d = cerdip r = lcc gal16v8d note : lattice semiconductor recognizes the trend in military device procurement towards using smd compliant devices, as such, ordering by this number is recom- mended. gal16v8 ordering information (mil-std-883 and smd) part number description 1. discontinued per pcn #06-07. 2. discontinued per pcn #05a-10. # g n i r e d r o d p t ) s n () s n ( ) s n ( ) s n () s n ( u s t ) s n () s n ( ) s n ( ) s n () s n ( o c t ) s n () s n ( ) s n ( ) s n () s n ( c c i ) a m () a m ( ) a m ( ) a m () a m ( e g a k c a p3 8 8 - d t s - l i m# d m s 5 . 776 0 3 1p i d r e c n i p - 0 23 8 8 / d l 7 - d 8 v 6 1 l a g 2 a r 7 0 9 3 8 9 8 - 2 6 9 5 0 3 1c c l n i p - 0 23 8 8 / r l 7 - d 8 v 6 1 l a g 1 a 2 7 0 9 3 8 9 8 - 2 6 9 5 0 10 17 0 3 1p i d r e c n i p - 0 23 8 8 / d l 0 1 - d 8 v 6 1 l a g 2 a r 4 0 9 3 8 9 8 - 2 6 9 5 0 3 1c c l n i p - 0 23 8 8 / r l 0 1 - d 8 v 6 1 l a g 2 a 2 4 0 9 3 8 9 8 - 2 6 9 5 5 12 12 10 3 1p i d r e c n i p - 0 23 8 8 / d l 5 1 - d 8 v 6 1 l a g 2 a r 3 0 9 3 8 9 8 - 2 6 9 5 0 3 1c c l n i p - 0 23 8 8 / r l 5 1 - d 8 v 6 1 l a g 2 a 2 3 0 9 3 8 9 8 - 2 6 9 5 0 25 15 10 3 1p i d r e c n i p - 0 23 8 8 / d l 0 2 - d 8 v 6 1 l a g 2 a r 2 0 9 3 8 9 8 - 2 6 9 5 0 3 1c c l n i p - 0 23 8 8 / r l 0 2 - d 8 v 6 1 l a g 2 a 2 2 0 9 3 8 9 8 - 2 6 9 5 0 35 20 20 3 1p i d r e c n i p - 0 23 8 8 / d l 0 3 - d 8 v 6 1 l a g 2 a r 1 0 9 3 8 9 8 - 2 6 9 5
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