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		  Datasheet File OCR Text:


		  1  digital phase shifter   6-bit, 1.2 - 1.4 ghz    rev. v2  maps-011007  ?   north america   tel: 800.366.2266   ?   europe   tel: +353.21.244.6400  ?   india   tel: +91.80.43537383             ?   china   tel: +86.21.2407.1588      visit www.macomtech.com for addi tional data sheets and product information.     m/a-com technology solutions 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 technology solutions  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 technology  solutions has under development. 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.  features  ?? 6 bit digital phase shifter  ?? 360 coverage with lsb = 5.6   ?? integrated cmos driver  ?? serial or parallel control  ?? low rms phase error: 2  ?? minimal attenuation variation over phase shift  range  ?? low rma attenuation error: 0.4 db  ?? ear99  ?? lead-free 4 mm 24-lead pqfn package  ?? rohs* compliant     description  the maps-011007 is a gaas phemt 6-bit digital  phase shifter with an integrated cmos driver in a          4 mm pqfn plastic surface mount package. step  size is 5.6 providing phase shift from 0 to 360 in  5.6 steps. this design has been optimized to  minimize variation in attenuation over the phase shift  range.    the maps-011007 is ideally  suited for use where  high phase accuracy with minimum loss variation  over the phase shift range are required. the 4 mm  pqfn package provides a smaller footprint than is  typically available for a digital phase shifter with an  internal driver. typical applications include  communications antennas and phased array radars.  pin configuration  2   functional schematic  * restrictions on hazardous substanc es, european union directive 2002/95/ec.  ordering information  1   part number  package  MAPS-011007-TR0500  500 piece reel  maps-011007-001smb  sample test board  maps-011007 bulk  1.  reference application note m513 for reel size information.  pin no.  function  pin no.  function  1 vee 13 gnd  2 p/s 14 rf out  3 gnd 15 gnd  4 gnd 16 gnd  5  rf in  17  ser out  6 gnd 18 vcc  7 gnd 19  d6  8 gnd 20  d5  9 gnd 21  d4  10  gnd  22  d3 or le  11  gnd  23  d2 or clk  12  gnd  24  d1 or ser in  2.  the exposed pad centered on the package bottom must be  connected to rf and dc ground.  gnd gnd gnd gnd gnd gnd d1 or ser in d2 or clk d3 or le d4 d5 d6

 2  digital phase shifter   6-bit, 1.2 - 1.4 ghz    rev. v2  maps-011007  ?   north america   tel: 800.366.2266   ?   europe   tel: +353.21.244.6400  ?   india   tel: +91.80.43537383             ?   china   tel: +86.21.2407.1588      visit www.macomtech.com for addi tional data sheets and product information.     m/a-com technology solutions 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 technology solutions  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 technology  solutions has under development. 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.  electrical specifications:   freq. = 1.2 - 1.4 ghz, t a  = 25c, z 0  = 50  ? , v cc  = +5.0 v, v ee  = -5.0 v  parameter  test conditions  units  min.  typ.  max.  operating power  3   1.2 - 1.4 ghz  dbm  ?  ?  +25  insertion loss  (any phase state)  any phase state  db  ?  3.8  5.4  attenuation variation  across all  phase states  db  ?   0.5  ?  rms attenuation error  4   all values relative  to insertion loss at  reference phase  db ?  0.4  ?  rms phase error  4   all values relative to reference phase  deg  ?  2  ?  phase  accuracy  relative to reference loss state  5.6 degree bit  11.2 degree bit  22.5 degree bit  45 degree bit  90 degree bit  180 degree bit  sum of all bits  deg  ?  ?  ?  ?  ?  ?  ?-   0.5   0.3   1   2   2   1   4  ?  ?  ?  ?  ?  ?  ?  vswr  rf in  rf out  ratio  ?  ?  1.4:1  1.4:1  ?  ?  1 db compression  reference state  dbm  ?  30  ?  input ip3   two-tone inputs up to +5 dbm  dbm  ?  48  ?  v cc   v ee   ?  ?  v  3.0  -5.5  ?  -5.0  5.5  -3.0  v il   v ih   low-level input voltage  high-level input voltage  v  0.0  0.7 x v cc  ?  ?  0.3 x v cc  v cc   l in  (input control current)  v in  = v cc  or gnd  a  ?  1  ?  v oh   v ol   for serial out;  i oh  = -100 a  for serial out;  i ol  = 100 a  v  v cc  - 0.2  ?  ?  ?  ?  0.2  icc  (quiescent supply current)  vcntrl = v cc  or gnd  a  ?  ?  5  i ee   v ee  min to max  vin = v il  or v ih   ma -1.0  -0.1  ?  t rise , t fall   10% to 90% rf, 90% to 10% rf  ns  ?  50  ?  3.  maximum operating power is the maximum po wer where the specifications are guaranteed.  4.  rms is calculated across all 63 amplitude or phase states rela tive to the amplitude or phase in the 0 phase state at a give n frequency. 

 3  digital phase shifter   6-bit, 1.2 - 1.4 ghz    rev. v2  maps-011007  ?   north america   tel: 800.366.2266   ?   europe   tel: +353.21.244.6400  ?   india   tel: +91.80.43537383             ?   china   tel: +86.21.2407.1588      visit www.macomtech.com for addi tional data sheets and product information.     m/a-com technology solutions 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 technology solutions  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 technology  solutions has under development. 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.  absolute maximum ratings  5,6   parameter  absolute maximum  input power  1.2 - 1.4 ghz  +27 dbm  v cc  -0.5v    v cc     +7.0v  v ee  -7.0v    v ee     +0.5v  d1-d6, p/s, le, clk or  ser in  -0.5v    v in     vcc + 0.5v  ser out  -0.5v    v out     v cc  + 0.5v  operating temperatur e  -40oc to +85oc  storage temperature  -65oc to +125oc  5.  exceeding any one or combination of these limits may cause  permanent damage to this device.  6.  m/a-com technology solutions does not recommend        sustained operation near these survivability limits.  handling procedures  please observe the following precautions to avoid  damage:    static sensitivity  gallium arsenide and silic on integrated circuits  are sensitive to electrostatic discharge (esd) and  can be damaged by static electricity.  proper esd  control techniques should be used when handling  these devices.  sample board header pin labels  

 4  digital phase shifter   6-bit, 1.2 - 1.4 ghz    rev. v2  maps-011007  ?   north america   tel: 800.366.2266   ?   europe   tel: +353.21.244.6400  ?   india   tel: +91.80.43537383             ?   china   tel: +86.21.2407.1588      visit www.macomtech.com for addi tional data sheets and product information.     m/a-com technology solutions 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 technology solutions  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 technology  solutions has under development. 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.  typical performance curves   phase error (degrees) vs. state  amplitude error (db) vs. state  rf in  return loss vs. frequency (all states)  rf out  return loss vs. frequency (all states)  mean rms phase error vs. frequency  mean rms amplitude error vs. frequency  -70 -60 -50 -40 -30 -20 -10 0 1.1 1.2 1.3 1.4 1.5 frequency (ghz) -70 -60 -50 -40 -30 -20 -10 0 1.1 1.2 1.3 1.4 1.5 frequency (ghz) 0 1 2 3 4 5 1.1 1.2 1.3 1.4 1.5 frequency (ghz) 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 1.1 1.2 1.3 1.4 1.5 frequency (ghz) -1.5 -1.0 -0.5 0.0 0.5 1.0 1.5 0 45 90 135 180 225 270 315 360 1.2 ghz 1.3 ghz 1.4 ghz state -5.0 -4.0 -3.0 -2.0 -1.0 0.0 1.0 2.0 0 45 90 135 180 225 270 315 360 1.2 ghz 1.3 ghz 1.4 ghz state

 5  digital phase shifter   6-bit, 1.2 - 1.4 ghz    rev. v2  maps-011007  ?   north america   tel: 800.366.2266   ?   europe   tel: +353.21.244.6400  ?   india   tel: +91.80.43537383             ?   china   tel: +86.21.2407.1588      visit www.macomtech.com for addi tional data sheets and product information.     m/a-com technology solutions 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 technology solutions  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 technology  solutions has under development. 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.  1.0 1.5 2.0 2.5 3.0 3.5 10 15 20 25 30 35 input power (dbm) -10 -8 -6 -4 -2 0 1.1 1.2 1.3 1.4 1.5 frequency (ghz) 5.6o 11.2o 16.8o 22.5o 28.1o 33.7o 39.3o 45o 50.6o 56.2o 61.8o 67.5o 73.1o 78.7o 84.3o 90o 95.6o 101.2o 106.8o 112.5o 118.1o 123.7o 129.3o 135o 140.6o 146.2o 151.8o 157.5o 163.1o 168.7o 174.3o 180o 185.6o 191.2o 196.8o 202.5o 208.1o 213.7o 219.3o 225o 230.6o 236.2o 241.8o 247.5o 253.1o 258.7o 264.3o 270o 275.6o 281.2o 286.8o 292.5o 298.1o 303.7o 309.3o 315o 320.6o 326.2o 331.8o 337.5o 343.1o 348.7o 354.3o amplitude variation vs. phase state  rms phase error vs. input power @ 1.3 ghz  typical performance curves   phase shift vs. frequency (all states)  -360 -315 -270 -225 -180 -135 -90 -45 0 1.1 1.2 1.3 1.4 1.5 frequency (ghz)

 6  digital phase shifter   6-bit, 1.2 - 1.4 ghz    rev. v2  maps-011007  ?   north america   tel: 800.366.2266   ?   europe   tel: +353.21.244.6400  ?   india   tel: +91.80.43537383             ?   china   tel: +86.21.2407.1588      visit www.macomtech.com for addi tional data sheets and product information.     m/a-com technology solutions 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 technology solutions  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 technology  solutions has under development. 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.  p/s  le  mode  1  x  serial   0  n/a  direct parallel  serial mode  direct parallel mode  the serial control interface (serin, clk, le,  serout) is compatible with the spi protocol. spi  mode is activated when p/s is kept high. the 6-bit  serial word must be loaded with the msb first. after  shifting in the 6 bit word, a rising edge on le will set  the phase shifter to the desir ed state.  while le is  high the clk is masked to protect the data while  implementing the change. serout is serin  delayed by 6 clock cycles.    when p/s is low, the seri al control interface is  disabled.  when p/s is set high, pins 22, 23, and 24  have the le, clk, and ser in function.    in serial mode operati on, the outputs will stay  constant while le is kept low.  the parallel mode is enabled when p/s is set low. in  the direct parallel mode, the phase shifter is  controlled by the parallel control inputs directly.   when p/s is set low, pins 22, 23, and 24 have the  d3, d2, and d1 function.  modes of operation:  serial and direct parallel  mode truth table   serial interface timing characteristics  symbol   parameter   typical performance  units  -40c  25c  +85c  t sck   min. serial clock period  100  100  100  ns  t cs   min. control set-up time  20  20  20  ns  t ch   min. control hold time  20  20  20  ns  t ls   min. le set-up time  10  10  10  ns  t lew   min. le pulse width  10  10  10  ns  t lh   min. serial clock hold time from le  10  10  10  ns  t les   min. le pulse spacing  630  630  630  ns  truth table (digital phase shifter)  7   7.  0 = cmos low; 1 = cmos high, x is cmos low or high  d5  d4  d3  d2  d1  phase shift  0 0 0 0 0 loss, reference  0 0 0 0 1  5.6 deg  0 0 0 1 0  11.2 deg  0 0 1 0 0  22.5 deg  0 1 0 0 0  45 deg  1 0 0 0 0  90 deg  1 1 1 1 1  354.4 deg  d6  0  0  0  0  0  0  1  1 0 0 0 0 0  180 deg 

 7  digital phase shifter   6-bit, 1.2 - 1.4 ghz    rev. v2  maps-011007  ?   north america   tel: 800.366.2266   ?   europe   tel: +353.21.244.6400  ?   india   tel: +91.80.43537383             ?   china   tel: +86.21.2407.1588      visit www.macomtech.com for addi tional data sheets and product information.     m/a-com technology solutions 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 technology solutions  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 technology  solutions has under development. 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.  serial input inte rface timing diagram  functionality  modes of operation: seri al and direct parallel  lead free 4  mm 24-lead pqfn  ?    ?  reference application note s2083 for  lead-free solder reflow recommendations.     meets jedec moisture sensitivity level 1 requirements.     plating is 100% matte tin over copper. 
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