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		  Datasheet File OCR Text:


		  1  ?   north america   tel: 800.366.2266 /  fax: 978.366.2266  ?   europe   tel: 44.1908.574.200 /  fax: 44.1908.574.300  ?   asia/pacific   tel: 81.44.844.8296 / fax: 81.44.844.8298      visit www.macom.com for additi onal data sheets and pr oduct information.  m/a-com inc. and its affiliates reserve the right to make changes to the product(s) or  information contained herein without notice.   advanced:  data sheets contain information regarding a product m/a-com is considering for  development. performance is based on target specifications, simulated results, and/or prototype  measurements. commitment to develop is not guaranteed.  preliminary:  data sheets contain information regarding a product m/a-com has under develop- ment. performance is based on engineering tests. specifications are typical. mechanical outline has  been fixed. engineering samples and/or test data may be available. commitment to produce in  volume is not guaranteed.  20v to 250v driver for high power pin diode switches                   rev. v1  madr-010574   features  ?? 20 v to 250 v back bias in off state  ?? 200 ma series diode bias current at +25c   ?? 50 ma shunt diode bias current at +25c  ?? propagation delay less than 8 s  ?? low quiescent current consumption  ?? 3 v or 5 v cmos logic control  ?? 7 mm qfn-16ld package  ?? tape and reel packaging available  ?? rohs* compliant and 260c reflow compatible       description  the madr-010574 switch driver is designed to work  with m/a-com technology solutions high power  and high voltage pin diodes. this driver consists of  two independently controlled drivers which are able  to provide 200 ma series / 50 ma shunt current to a  series/shunt, series/shunt spdt pin diode switch.  the back bias voltage is configurable from 20 v to  250 v. high voltage level shifters are integrated so  that it can be easily controlled by 3 v or 5 v cmos  logic. while consuming low quiescent current, this  driver has a typical delay of less than 8 s when  driving 220 pf capacitor load. if needed, the    switching speed can be improved by consuming  more quiescent power.     this driver is packaged in a lead free 7 mm pqfn- 16ld package and is available in tape and reel  packaging for high volume applications.  part number  package  madr-010574-000100  bulk packaging  madr-010574-0001tr  1000 piece reel  madr-010574-001smb  sample board with driver &  ma4p504-1072t diodes  1.  the paddle of the qfn package should be tied to ground.  2.  n/c pins (except pin 15)  can be grounded.  the clearance  from high voltage pins should  be at least 0.8 mm.  pin 15  must be left open.   ordering information   pin configuration  1   pin no.  pin name  description  1 sh1  shunt1  2  c1  control logic 1  3 i bias  bias voltage  4 ser1  series1  5 n/c 2  no connection  6 gnd  ground  7 gnd  ground  8 n/c 2  no connection  9 sh2  shunt2  10 v cc  control voltage  11  c2  control logic 2  12 ser2  series2  13 gnd  ground  14 n/c 2  no connection  15 n/c 2  no connection  16 v dd  drain voltage  17 paddle  ground  * restrictions on hazardous substanc es, european union directive 2002/95/ec.  functional schematic 

 2  ?   north america   tel: 800.366.2266 /  fax: 978.366.2266  ?   europe   tel: 44.1908.574.200 /  fax: 44.1908.574.300  ?   asia/pacific   tel: 81.44.844.8296 / fax: 81.44.844.8298      visit www.macom.com for additi onal data sheets and pr oduct information.  m/a-com inc. and its affiliates reserve the right to make changes to the product(s) or  information contained herein without notice.   advanced:  data sheets contain information regarding a product m/a-com is considering for  development. performance is based on target specifications, simulated results, and/or prototype  measurements. commitment to develop is not guaranteed.  preliminary:  data sheets contain information regarding a product m/a-com has under develop- ment. performance is based on engineering tests. specifications are typical. mechanical outline has  been fixed. engineering samples and/or test data may be available. commitment to produce in  volume is not guaranteed.  20v to 250v driver for high power pin diode switches                   rev. v1  madr-010574   recommended operating conditions  parameter  test conditions  unit  min.  typ.  max.  v cc   nominal v cc  = 3.3 v  nominal v cc  = 5.0 v  v  3.0  4.5  3.3  5.0  3.6  5.5  v dd  ? v 20 ? 250  control1, control2 3   logic ?0?   logic ?1?   v  0.0  0.7  v cc   0.0  v cc   0.3  v cc   v cc   series1/series2 sinking current  4   -40c  +25c  +85c  ma ?  ?  300  200  150  shunt1/shunt2 sinking current  4   -40c  +25c  +85c  ma ?  ?  65  55  50    i bias 5,6   +25c   a 2  6  150   operating temperature  ? c -40 +25 +85  3.  unused controls should be either grounded or connected to v cc . they should never be left open.  4.  refer to ?application circuit: driving  spdt switch with ma4p504-1072t pin diodes?  for configuration of diode bias currents.  5.  this sinking bias current is necessa ry for normal driver operation. the easie st way is to connect a 0402 resistor r bias  between pin v cc  and  pin i bias . then i bias  can be calculated by: i bias  = (v cc -0.6)/(500+r bias )  6.  refer to graph ?typ. ton driving 220 pf caps vs. ibias? on page 3 and the chart ?typ. idd vs. ibias at 25c? on page 4 for t he tradeoff  between switching speed and power consumption.  truth table  9   c2  series1  shunt1  shunt2  0 low high  high  1 high low  low  series2  low  high  c1  0  1  1 0 high low low high  0 1 low high high low  9.  the actual voltage levels for ?low? and ?high? are dependent  on the current load to the driver. they can be estimated from  the driver on resistance.  powering on/off sequence:  v dd  should be turned on after v cc , and the rise  time of v dd  should be slower than 2.5 s.  when  powering off, v dd  should be turned off before v cc .  parameter  absolute maximum  v cc   -0.5 v to +7 v  v dd   -0.5 v to 275 v  c1, c2 (logic)  -0.5 v to 7 v  series1/series2 sinking current  -40c  +25c  +85c    550 ma  450 ma  350 ma  shunt1/shunt2 sinking current  -40c  +25c  +85c    150 ma  150 ma  100 ma  series/shunt outputs   sourcing current  25 ma  i bias  500   a  esd hbm rating  >1kv  operating temperature  -40 to +125c  storage temperature  -55 to +150c  absolute maximum ratings  7,8   7.  m/a-com technology solutions does not recommend     sustained operation near these survivability limits.  8.  exceeding any one or combination of these limits may cause  permanent damage to this device. 

 3  ?   north america   tel: 800.366.2266 /  fax: 978.366.2266  ?   europe   tel: 44.1908.574.200 /  fax: 44.1908.574.300  ?   asia/pacific   tel: 81.44.844.8296 / fax: 81.44.844.8298      visit www.macom.com for additi onal data sheets and pr oduct information.  m/a-com inc. and its affiliates reserve the right to make changes to the product(s) or  information contained herein without notice.   advanced:  data sheets contain information regarding a product m/a-com is considering for  development. performance is based on target specifications, simulated results, and/or prototype  measurements. commitment to develop is not guaranteed.  preliminary:  data sheets contain information regarding a product m/a-com has under develop- ment. performance is based on engineering tests. specifications are typical. mechanical outline has  been fixed. engineering samples and/or test data may be available. commitment to produce in  volume is not guaranteed.  20v to 250v driver for high power pin diode switches                   rev. v1  madr-010574   electrical specifications:  t a  = +25 ? c, v cc  = 3.3 v, v dd  = 250 v, i bias  = 6   a 10   parameter  test conditions  unit  min.  typ.  max.  quiescent supply currents     v cc  (3.3 v) 11   v dd  (250 v)   a ?  6  25  10  37  control input leakage current  ?   a ?  ?  1  series pull-down fet on resistance  200 ma load  ?  ?  9  11.4  shunt pull-down fet on resistance  50 ma load  ?  ?  26  30  switching speed driving 220pf caps: series 12  t on   t off   tr  tf    50% ctl to 95% voltage  50% ctl to 5% voltage  10% - 90%  90% - 10%     s    ?    6.2  0.22  5.1  0.1    ?  switching speed driving 220pf caps: shunt 12  t on   t off   tr  tf    50% ctl to 95% voltage  50% ctl to 5% voltage  10% - 90%  90% - 10%     s    ?    3.1  0.2  2.6  0.08    ?  10.  the parameters were measured with 500 k ?  r bias  connecting between pin v cc  and pin i bias .  11. i bias  is included in the quiescent v cc  current due to the bias configuration.  12.  switching parameters were measured driving 220 pf capacitors wi th no current load. controls c1 and c2 were tied together. i t will be  faster when c2 is inverted from c1, which is case driving a spdt switch. 

 4  ?   north america   tel: 800.366.2266 /  fax: 978.366.2266  ?   europe   tel: 44.1908.574.200 /  fax: 44.1908.574.300  ?   asia/pacific   tel: 81.44.844.8296 / fax: 81.44.844.8298      visit www.macom.com for additi onal data sheets and pr oduct information.  m/a-com inc. and its affiliates reserve the right to make changes to the product(s) or  information contained herein without notice.   advanced:  data sheets contain information regarding a product m/a-com is considering for  development. performance is based on target specifications, simulated results, and/or prototype  measurements. commitment to develop is not guaranteed.  preliminary:  data sheets contain information regarding a product m/a-com has under develop- ment. performance is based on engineering tests. specifications are typical. mechanical outline has  been fixed. engineering samples and/or test data may be available. commitment to produce in  volume is not guaranteed.  20v to 250v driver for high power pin diode switches                   rev. v1  madr-010574   performance driving m/a-com ma 4p504-1072t pin diode spdt switch  13   13.  the switch is a series/shun t, series/shunt spdt switch using  four m/a-com ma4p504-1072t pin diodes.   schematic is  on next page. switching parameters were measured with    500 mhz 20w cw rf signal. 

 5  ?   north america   tel: 800.366.2266 /  fax: 978.366.2266  ?   europe   tel: 44.1908.574.200 /  fax: 44.1908.574.300  ?   asia/pacific   tel: 81.44.844.8296 / fax: 81.44.844.8298      visit www.macom.com for additi onal data sheets and pr oduct information.  m/a-com inc. and its affiliates reserve the right to make changes to the product(s) or  information contained herein without notice.   advanced:  data sheets contain information regarding a product m/a-com is considering for  development. performance is based on target specifications, simulated results, and/or prototype  measurements. commitment to develop is not guaranteed.  preliminary:  data sheets contain information regarding a product m/a-com has under develop- ment. performance is based on engineering tests. specifications are typical. mechanical outline has  been fixed. engineering samples and/or test data may be available. commitment to produce in  volume is not guaranteed.  20v to 250v driver for high power pin diode switches                   rev. v1  madr-010574   application circuit: driving spdt  switch with ma4p 504-1072t pin diodes  14   14.  this is the schematic of madr-010547-001smb.  the frequency r ange for this application circuit is 200 mhz to 500 mhz. the b ias current  for the series diodes is 200 ma. the bias cu rrent for the shunt diodes is 50 ma. the recommended inductors are coil craft                  0603ls-181xjlb for both current and frequenc y considerations. for different frequenc y applications, both capacitors and inducto rs should  be adjusted accordingly.  tp2 n/c gnd gnd n/c vdd n/c n/c gnd paddle

 6  ?   north america   tel: 800.366.2266 /  fax: 978.366.2266  ?   europe   tel: 44.1908.574.200 /  fax: 44.1908.574.300  ?   asia/pacific   tel: 81.44.844.8296 / fax: 81.44.844.8298      visit www.macom.com for additi onal data sheets and pr oduct information.  m/a-com inc. and its affiliates reserve the right to make changes to the product(s) or  information contained herein without notice.   advanced:  data sheets contain information regarding a product m/a-com is considering for  development. performance is based on target specifications, simulated results, and/or prototype  measurements. commitment to develop is not guaranteed.  preliminary:  data sheets contain information regarding a product m/a-com has under develop- ment. performance is based on engineering tests. specifications are typical. mechanical outline has  been fixed. engineering samples and/or test data may be available. commitment to produce in  volume is not guaranteed.  20v to 250v driver for high power pin diode switches                   rev. v1  madr-010574   part  value  size  c5  0.01 f, 500 v  0805  c6 - c12  100 pf, 500 v  0805  c13 - c15  0.1 f, 16 v  0402  l1 - l8  180 nh  0603  r1  1.5  ? , 1 w  2512  r2  15  ? , 0.5 w  1206  r3  499 k ? , 1/16 w  0402  d1 - d4  ma4p504-1072   parts list   recommended pcb   footprint  

 7  ?   north america   tel: 800.366.2266 /  fax: 978.366.2266  ?   europe   tel: 44.1908.574.200 /  fax: 44.1908.574.300  ?   asia/pacific   tel: 81.44.844.8296 / fax: 81.44.844.8298      visit www.macom.com for additi onal data sheets and pr oduct information.  m/a-com inc. and its affiliates reserve the right to make changes to the product(s) or  information contained herein without notice.   advanced:  data sheets contain information regarding a product m/a-com is considering for  development. performance is based on target specifications, simulated results, and/or prototype  measurements. commitment to develop is not guaranteed.  preliminary:  data sheets contain information regarding a product m/a-com has under develop- ment. performance is based on engineering tests. specifications are typical. mechanical outline has  been fixed. engineering samples and/or test data may be available. commitment to produce in  volume is not guaranteed.  20v to 250v driver for high power pin diode switches                   rev. v1  madr-010574   lead free  7mm pqfn-16ld  ?   ?  this is not a jedec standard package. please  refer to application note for footprint and lead-free solder reflow recommendation s.  handling procedures  please observe the following precautions to avoid  damage:    static sensitivity  silicon circuits are sens itive to electrostatic  discharge (esd) and can be damaged by static  electricity.  proper esd control techniques should  be used when handling these devices.  all dimensions shown as in[mm] 
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