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		  Datasheet File OCR Text:


		       rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               1                                                                                              rev2, july 2012    datasheet   g eneral  d escription   this document describes the specifications for the  idtf1150 zerodistortion tm  rf to if downconverting  mixer.  this device is part of a series of downconve rting  mixers offered with high side or low side injection  options for all utra bands.  see the part# matrix fo r the  details of all devices in this series.  the f1150 dual channel device is designed to operat e  with a single 5v supply.  it is optimized for opera tion in  a multimode, multicarrier basestation receiver fo r rf  bands from 1700  2200 mhz with high side injection .   if frequencies from 50 to 450 mhz are supported.   nominally, the device offers +40 dbm output ip3 wit h  335 ma of i cc .  alternately one can adjust 4 resistor  values and a toggle pin to run the device in low cu rrent  mode with +36 dbm output ip3 and 235 ma of i cc .  c ompetitive  a dvantage   in typical basestation receivers the rf to if mixer  dominates the linearity performance for the entire  receive system.  zerodistortion mixers dramatically   improve the maximum signal levels (im 3  tones) that the  bts can withstand at a desired signal to noise rati o  (snr.)   alternately, one can run the device in low   current mode to reduce power consumption significan tly.   idts innovative design allows realization of eithe r  benefit.     ip3 o :   ? ?? ?  5 db  std mode ,  ? ?? ?  2 db  lc mode      dissipation:  ? ?? ?  40%  lc  mode ,  ? ?? ?  12%  std mode      allows for higher rf gain  improving  sensitivity    p art #   m atrix   part#  rf freq  range  utra bands  if freq  range  typ.  gain  injection  f1100  698 - 915  5,6,8,12,13,14,17 ,19,20  50 - 450  8.5  high side  f1102  698 - 915  5,6,8,12,13,14,17 ,19,20  50 - 250  8.5  both  f f 1 1 1 1 5 5 0 0     1 1 7 7 0 0 0 0     - -     2 2 2 2 0 0 0 0     1 1 , , 2 2 , , 3 3 , , 4 4 , , 9 9 , , 1 1 0 0 , ,     3 3 3 3 , ,     3 3 4 4 , , 3 3 5 5 , ,     3 3 6 6 , ,     3 3 7 7 , , 3 3 9 9     5 5 0 0     - -     4 4 5 5 0 0     8 8 . . 5 5     h h i i g g h h     s s i i d d e e     f1152  1400 - 2200  1,2,3,4,9,10,11  21 1 , 24 1 , 33,  34,35, 36, 37,39  50 - 350  8.4  low side  f1162  2200 C 2700  7,38,40,41 2   50 C 500  8.9  both     f eatures   ?   dual path for diversity systems  ?   ideal for multicarrier systems  ?   8.5 db gain (200 mhz if)  ?   ultra linear +38 dbm ip3 o  (350 mhz if)  ?   ultra linear     + + 4 4 0 0     d d b b m m     i i p p 3 3 o o     ( ( 2 2 0 0 0 0     m m h h z z     i i f f ) )   ? ?     low nf < 10 db     ?   200  output impedance  ?   ultra high +13 dbm p1db i   ?   p p i i n n     c c o o m m p p a a t t i i b b l l e e  with existing solutions  ?   6x6 36 pin package  ?   p p o o w w e e r r     d d o o w w n n     m m o o d d e e   ?   < 200 nsec settling from power down  ?   minimizes synth pulling in standby mode  ?   low current mode :   i i c c c c     = =     2 2 3 3 5 5     m m a a   ?   standard mode:   i cc  = 335 ma   d evice   b lock  d iagram          o rdering  i nformation       1    C   with high side injection  2    C   with high side or low side injection  rf in_a if out_a rf vco lo iset lc mode rf in_b if out_b bias control stby 2 idt f 1150nb gi8   0.8 mm height  package  green   industrial  temp range  tape &  reel  omit idt  prefix  rf product line  

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               2                                                                                              rev2, july 2012    datasheet   a bsolute  m aximum  r atings     vcc to gnd  0.3v to +5.5v  stby, lc mode   0.3v to (vcc_ + 0.3v)  if_a+, if_b+, if_a, if_b, lo_in  0.3v to (vcc_ + 0.3v)  lo1_adj, lo2_adj, if_biasa, if_biasb to gnd  0.3v t o +1.2v  rf input power (rf_in[a+, a, b+, b])  +20dbm  continuous power dissipation  2.2w   ja  (junction C ambient)  +35c/w   jc  (junction C case)  the case is defined as the exposed paddle   +2.1c/w  operating temperature range (case temperature)  t c  = 40c to +100c  maximum junction temperature  150c  storage temperature range  65c to +150c  lead temperature (soldering, 10s) .  +260c    stresses above those listed above may cause permane nt damage to the device. functional operation of th e  device at these or any other conditions above those  indicated in the operational section of this speci fication is  not implied. exposure to absolute maximum rating co nditions for extended periods may affect device rel iability. 

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               3                                                                                              rev2, july 2012    datasheet      idtf1150   s pecification   (1700   C   2200   mh z  m ixer w /h igh  s ide  i njection )    specifications apply at v cc   = +5.0v, f rf   =  1850 mhz , f if  =  350mhz , p lo  = 0 dbm, t c  = +25c, stby = gnd, lc mode  = v ih  (std   mode),  evkit bom = standard mode, transformer loss include d (not deembedded)   unless otherwise noted.  parameter  comment  symbol   min  typ  max  units   logic input high  for standby, lc mode   pins  v ih   2      v  logic input low  for standby, lc mode   pins  v il       0.8  v  logic current  for standby, lc mode   pins  i ih,  i il   30    +30  a  supply voltage(s)  all v cc  pins  v cc     4.75 to  5.25     v  operating  temperature range  case temperature  t case     40 to  +100    degc  supply current  total v cc  , std mode     total both channels  i std     334  375  ma  supply current  total v cc  , lc mode     lc mode  = gnd     evkit bom = lc mode     total both channels  i lc     235  260  ma  supply current  standby mode     stby = v ih      total both channels  i stby     23  30  ma  rf freq range  operating range  f rf     1700 to  2200    mhz  if freq range  operating range  f if     50 to 450    mhz  lo freq range  high side injection   f lo     1750 to  2650    mhz  lo power    p lo     3 to +6    dbm  rf input impedance  single ended  return loss ~17 db  z rf     50      if output impedance  differential  return loss ~ 13 db  z if     200      lo port impedance  single ended  return loss ~15 db  z lo     50      settling time  ?   pin = 13 dbm  ?   gate stby from v ih  to v il   ?   time for if signal to settle to  within 0.1 db of final value  t sett     0.155     sec  gain std mode  conversion gain  ?   f rf  = 1710 mhz  ?   lc mode  = v ih   ?   evkit bom = std mode  ?   f if  = 350 mhz  g std   7.0  8.1  8.6   db  gain lc mode  conversion gain  ?   f rf  = 2050 mhz  ?   lc mode  = gnd  ?   evkit bom = lc mode  ?   f if  = 200 mhz  g lc   7.2  8.2  8.8   db  nf std mode  noise figure  nf std     10    db 

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               4                                                                                              rev2, july 2012    datasheet    idtf1150   s pecification  (c ontinued )    parameter  comment  symbol   min  typ  max  units  nf lc mode  noise figure  ?   lc mode  = gnd  ?   evkit bom = lc mode  ?   f if  = 200 mhz  nf lc     9.6    db  nf w/blocker     100 mhz offset blocker     p in  = +4 dbm     f if  = 250 mhz  nf blk     17.5    db  output ip3 C  narrowband     p in  = 10 dbm per tone     800 khz tone separation  ip3 o1   36  38    dbm  output ip3 C  wideband     p in  = 10 dbm per tone     30 mhz tone separation  ip3 o2     37    dbm  output ip3 C   lc mode      p in  = 5 dbm per tone     f rf  = 1850 mhz     f if  = 200 mhz     800 khz tone separation     lc mode  = gnd     evkit bom = lc mode  ip3 o3   33  36    dbm  2rf C 2lo rejection     p rf  = 10 dbm     frequency = f rf  + ? f if   2x2    74  64  dbc  1 db compression     input referred  p1db i1   12  12.8    dbm  1 db compression   lc mode      input referred     lc mode  = gnd     evkit bom = lc mode     f if  = 200 mhz  p1db i2   8  10.6    dbm  gain comp. w/blocker     blocker    unmodulated tone     p in  = +8 dbm, 100 mhz offset     signal pin tone = 20 dbm     measure ?g of signal     f if  = 250 mhz  ?g ac     0.15    db  channel isolation  if_b pout vs. if_a w/ rf_a input  iso c     52    db  lo to if leakage    iso li     39  35  dbm  rf to if leakage  pin = 10 dbm   iso ri     30  22.5  dbm  lo to rf leakage    iso lr     40    dbm     1 C items in min/max columns in  bold italics  are guaranteed by test    2 C all other items in min/max columns are guarante ed by design characterization    

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               5                                                                                              rev2, july 2012    datasheet   t ypical  o perating  c ondtions   unless otherwise noted, the following apply     high side injection, 350 mhz if & 200 mhz if     rf frequency = 1850 mhz for single point measuremen ts     average of channel a & channel b     pin = -10 dbm, 800khz tone spacing     use the decoder example below for the typ op graphs  on pages 6 C 10 & 13 - 17            4 5 6 7 8 9 10 11 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) conversion gain (db) typical    t case  = 25c    v supply  = 5.0v    lo level  = 0 dbm hot or low    t case  = 85c or    v supply  = 4.75v or    lo level  = 3 dbm cold or high    t case  = 40c or    v supply  = 5.25v or    lo level  = +6 dbm 350 mhz if (solid line) 200 mhz if (dotted line)

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               6                                                                                              rev2, july 2012    datasheet  t ypical  o perating  c onditions  std   m ode   (1)    C    s ee  t race  d ecoder on  p age  5   gain vs. temperature    gain vs. lo level    output ip3 vs. v cc         gain vs. v cc     output ip3 vs. temperature    output ip3 vs. lo level   4 5 6 7 8 9 10 11 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) conversion gain (db) 4 5 6 7 8 9 10 11 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) conversion gain (db) 15 20 25 30 35 40 45 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) output ip3 (dbm) 4 5 6 7 8 9 10 11 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) conversion gain (db) 15 20 25 30 35 40 45 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) output ip3 (dbm) 15 20 25 30 35 40 45 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) output ip3 (dbm)

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               7                                                                                              rev2, july 2012    datasheet  t ypical  o perating  c onditions  std   m ode  (2)   -   s ee  t race  d ecoder on  p age  5   p1db vs. temperature    p1db vs. lo level    2rf x 2lo rejection vs. v cc         p1db vs. v cc     2rf x 2lo rejection vs. temperature    2rf x 2lo rejection vs. lo level   7 8 9 10 11 12 13 14 15 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) input p1db (dbm) 7 8 9 10 11 12 13 14 15 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) input p1db (dbm) -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) 2rf x 2lo [pin = -10] response (dbc) 7 8 9 10 11 12 13 14 15 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) input p1db (dbm) -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) 2rf x 2lo [pin = -10] response (dbc) -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) 2rf x 2lo [pin = -10] response (dbc)

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               8                                                                                              rev2, july 2012    datasheet  t ypical  o perating  c onditions  std   m ode  (3)   C    s ee  t race  d ecoder on  p age  5  i cc  vs. temperature    i cc  vs. lo level    lo-if leakage vs. v cc        i cc  vs. v cc     lo-if leakage vs. temperature    lo-if leakage vs. lo level   0.200 0.220 0.240 0.260 0.280 0.300 0.320 0.340 0.360 0.380 0.400 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) total icc (a) 0.200 0.220 0.240 0.260 0.280 0.300 0.320 0.340 0.360 0.380 0.400 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) total icc (a) -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) lo to if leakage (dbm) 0.200 0.220 0.240 0.260 0.280 0.300 0.320 0.340 0.360 0.380 0.400 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) total icc (a) -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) lo to if leakage (dbm) -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) lo to if leakage (dbm)

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               9                                                                                              rev2, july 2012    datasheet  t ypical  o perating  c onditions  std   m ode  (4)   C    s ee  t race  d ecoder on  p age  5   rf-if leakage vs. temperature    rf-if leakage vs. lo level    3rf x 3lo rejection vs. v cc         rf-if leakage vs. v cc     3rf x 3lo rejection vs. temperature    3rf x 3lo rejection vs. lo level   -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) rf to if leakage [pin = -10 dbm] (dbm) -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) rf to if leakage [pin = -10 dbm] (dbm) -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) 3rf x 3lo [pin = -10] response (dbc) -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) rf to if leakage [pin = -10 dbm] (dbm) -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) 3rf x 3lo [pin = -10] response (dbc) -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) 3rf x 3lo [pin = -10] response (dbc)

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               10                                                                                              rev2, july 2012    datasheet  t ypical  o perating  c onditions  std   m ode  (5)   C    s ee  t race  d ecoder on  p age  5   channel isolation vs. temperature    channel isolation vs. lo level    noise figure vs. v cc       channel isolation vs. v cc     noise figure vs. temperature    noise figure cha vs. chb   30 35 40 45 50 55 60 65 70 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) channel isolation (dbc) 30 35 40 45 50 55 60 65 70 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) channel isolation (dbc) 6 8 10 12 14 16 1.80e+09 1.85e+09 1.90e+09 1.95e+09 2.00e+09 rf freq (hz) noise figure (db) 30 35 40 45 50 55 60 65 70 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) channel isolation (dbc) 6 8 10 12 14 16 1.80e+09 1.85e+09 1.90e+09 1.95e+09 2.00e+09 rf freq (hz) noise figure (db) 6 8 10 12 14 16 1.80e+09 1.85e+09 1.90e+09 1.95e+09 2.00e+09 rf freq (hz) noise figure (db) 200 mhz if only cha (dotted line) chb (solid line) -40c +25c +85c

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               11                                                                                              rev2, july 2012    datasheet  t ypical  o perating  c onditions  C   g eneral  (-1-)   nf v. blocker  (rf = 1850 mhz, if = 250 mhz, t a  = 25c)     settling time (stby -> v il )    evkit lo port match (t a  = 25c, p meas  = 0 dbm)    5x-4 spur  (+5 dbm pin, if = 350 mhz, std mode)     settling time (stby -> v ih )    evkit rf port match  (t a  = 25c)   7 11 15 19 23 27 -30 -22 -14 -6 2 10 blocker level (dbm) noise figure (db) std mode (green) lc mode (blue) cha (solid line) chb (dotted line) -0.5 -0.3 -0.1 0.1 0.3 0.5 -40 0 40 80 120 160 200 time (nsec) vrf out (volts) 0 2 4 6 8 10 stby logic pin (volts) vrf vstby turn on settling time:  155 nsec -25 -20 -15 -10 -5 0 1.8e+09 2.0e+09 2.2e+09 2.4e+09 2.6e+09 lo freq (hz) lo port gamma (db) std mode lc mode lc stby std stby -115 -110 -105 -100 -95 -90 -85 -80 -75 -70 -65 1.718e+09 1.748e+09 1.778e+09 1.830e+09 1.854e+09 1.878e +09 spur freq (hz) 5xrf - 4xlo spur (dbc) solid lines - channel a dotted lines  channel b blue: -40c t c green: 25c t c red: 85c t c -0.5 -0.3 -0.1 0.1 0.3 0.5 -40 0 40 80 120 160 time (nsec) vrf out (volts) 0 2 4 6 8 10 stby logic pin (volts) vrf vstby turn off settling time:  30 nsec -25 -20 -15 -10 -5 0 1.7e+09 1.8e+09 1.9e+09 2.0e+09 2.1e+09 2.2e+09 rf freq (hz) rf port gamma (db) cha std mode chb std mode cha lc mode chb lc mode

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               12                                                                                              rev2, july 2012    datasheet  t ypical  o perating  c onditions  C   g eneral  (-2-)   evkit if port match (t a  = 25c)    ip3 o  vs. tone     f (t a  = 25c, freq = 1850 mhz)    gain distribution  (n = 2348, f rf  = 1710m , f if  = 350m)      small signal compression  (if = 250 mhz, std mode)     ip3 o  vs. rf power (t a  = 25c, freq = 1850 mhz)    ip3 o  distribution  (n = 2348, f rf  = 1850m , f if  = 200m)  -25 -20 -15 -10 -5 0 5.0e+07 1.5e+08 2.5e+08 3.5e+08 4.5e+08 if freq (hz) if port gamma (db) cha std mode chb std mode cha lc mode chb lc mode 15 20 25 30 35 40 45 8.00e+05 5.60e+06 1.04e+07 1.52e+07 2.00e+07 2.48e+07 2.9 6e+07 tone separation (hz) output ip3 (dbm) std mode (green) lc mode (blue) ip3+ (solid lines) ip3- (dotted lines) 200 mhz if only 0% 5% 10% 15% 20% 25% 30% percentage gain bin (db) channel b channel a standard mode 0 2 4 6 8 10 -30 -22 -14 -6 2 10 large signal blocker level (dbm) small signal gain (db) channel b channel a 15 20 25 30 35 40 45 -16 -14 -12 -10 -8 -6 -4 -2 pin (dbm/tone) output ip3 (dbm) std mode (green) lc mode (blue) 350 mhz (solid lines) 200 mhz (dotted lines) 0% 5% 10% 15% 20% 25% 30% 35% percentage ip3o bin (dbm) channel b channel a low current mode

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               13                                                                                              rev2, july 2012    datasheet  t ypical  o perating  c onditions  lc   m ode   (1)    C    s ee  t race  d ecoder on  p age  5   gain vs. temperature    gain vs. lo level    output ip3 vs. v cc         gain vs. v cc     output ip3 vs. temperature    output ip3 vs. lo level   4 5 6 7 8 9 10 11 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) conversion gain (db) 4 5 6 7 8 9 10 11 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) conversion gain (db) 15 20 25 30 35 40 45 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) output ip3 (dbm) 4 5 6 7 8 9 10 11 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) conversion gain (db) 15 20 25 30 35 40 45 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) output ip3 (dbm) 15 20 25 30 35 40 45 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) output ip3 (dbm)

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               14                                                                                              rev2, july 2012    datasheet  t ypical  o perating  c onditions  lc   m ode  (2)   -   s ee  t race  d ecoder on  p age  5   p1db vs. temperature    p1db vs. lo level    2rf x 2lo rejection vs. v cc         p1db vs. v cc     2rf x 2lo rejection vs. temperature    2rf x 2lo rejection vs. lo level   7 8 9 10 11 12 13 14 15 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) input p1db (dbm) 7 8 9 10 11 12 13 14 15 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) input p1db (dbm) -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) 2rf x 2lo [pin = -10] response (dbc) 7 8 9 10 11 12 13 14 15 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) input p1db (dbm) -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) 2rf x 2lo [pin = -10] response (dbc) -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) 2rf x 2lo [pin = -10] response (dbc)

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               15                                                                                              rev2, july 2012    datasheet  t ypical  o perating  c onditions  lc   m ode  (3)   C    s ee  t race  d ecoder on  p age  5   i cc  vs. temperature    i cc  vs. lo level    lo-if leakage vs. v cc        i cc  vs. v cc     lo-if leakage vs. temperature    lo-if leakage vs. lo level   0.200 0.220 0.240 0.260 0.280 0.300 0.320 0.340 0.360 0.380 0.400 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) total icc (a) 0.200 0.220 0.240 0.260 0.280 0.300 0.320 0.340 0.360 0.380 0.400 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) total icc (a) -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) lo to if leakage (dbm) 0.200 0.220 0.240 0.260 0.280 0.300 0.320 0.340 0.360 0.380 0.400 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) total icc (a) -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) lo to if leakage (dbm) -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) lo to if leakage (dbm)

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               16                                                                                              rev2, july 2012    datasheet  t ypical  o perating  c onditions  lc   m ode  (4)   C    s ee  t race  d ecoder on  p age  5   rf-if leakage vs. temperature    rf-if leakage vs. lo level    3rf x 3lo rejection vs. v cc         rf-if leakage vs. v cc     3rf x 3lo rejection vs. temperature    3rf x 3lo rejection vs. lo level   -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) rf to if leakage [pin = -10 dbm] (dbm) -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) rf to if leakage [pin = -10 dbm] (dbm) -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) 3rf x 3lo [pin = -10] response (dbc) -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) rf to if leakage [pin = -10 dbm] (dbm) -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) 3rf x 3lo [pin = -10] response (dbc) -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) 3rf x 3lo [pin = -10] response (dbc)

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               17                                                                                              rev2, july 2012    datasheet  t ypical  o perating  c onditions  lc   m ode  (5)   C    s ee  t race  d ecoder on  p age  5   channel isolation vs. temperature    channel isolation vs. lo level    noise figure vs. v cc       channel isolation vs. v cc     noise figure vs. temperature    noise figure cha vs. chb   30 35 40 45 50 55 60 65 70 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) channel isolation (dbc) 30 35 40 45 50 55 60 65 70 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) channel isolation (dbc) 6 8 10 12 14 16 1.80e+09 1.85e+09 1.90e+09 1.95e+09 2.00e+09 rf freq (hz) noise figure (db) 30 35 40 45 50 55 60 65 70 1.70e+09 1.80e+09 1.90e+09 2.00e+09 2.10e+09 rf freq (hz) channel isolation (dbc) 6 8 10 12 14 16 1.80e+09 1.85e+09 1.90e+09 1.95e+09 2.00e+09 rf freq (hz) noise figure (db) 6 8 10 12 14 16 1.80e+09 1.85e+09 1.90e+09 1.95e+09 2.00e+09 rf freq (hz) noise figure (db) 200 mhz if only cha (dotted lines) chb (solid lines) -40c +25c +85c

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               18                                                                                              rev2, july 2012    datasheet    h h i i g g h h     t t e e m m p p   o perating  c onditions  [ 200   mh z  if ]    (1)   gain  [evkit de-embedded]    2rf x 2lo rejection   lo - if leakage      output ip3  [evkit de-embedded]     input 1db compression  3rf x 3lo rejection   5 6 7 8 9 10 11 12 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 gain (db) rf freq (ghz) 25c case - 200 mhz if - std 25c case - 200 mhz if - lc 25c ambient - 200 mhz if - std 25c ambient - 200 mhz if - lc 100c case - 200 mhz if - std 100c case - 200 mhz if - lc evkit effects deembedded, corrected for:  tc41t transformer loss (graph on page 20)  rf input trace loss (graph on page 20) -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 2 x 2 rejection [pin = -10] (dbc) rf freq (ghz) 25c case - 200 mhz if - std 25c case - 200 mhz if - lc 25c ambient - 200 mhz if - std 25c ambient - 200 mhz if - lc 100c case - 200 mhz if - std 100c case - 200 mhz if - lc -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 lo to if leakage  (dbm) rf freq (ghz) 25c case - 200 mhz if - std 25c case - 200 mhz if - lc 25c ambient - 200 mhz if - std 25c ambient - 200 mhz if - lc 100c case - 200 mhz if - std 100c case - 200 mhz if - lc 25 30 35 40 45 50 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 output ip3 (dbm) rf freq (ghz) 25c case - 200 mhz if - std 25c case - 200 mhz if - lc 25c ambient - 200 mhz if - std 25c ambient - 200 mhz if - lc 100c case - 200 mhz if - std 100c case - 200 mhz if - lc evkit effects deembedded, corrected for:  tc41t transformer loss (graph on page 20) 6 7 8 9 10 11 12 13 14 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 input p1db (dbm) rf freq (ghz) 25c case - 200 mhz if - std 25c case - 200 mhz if - lc 25c ambient - 200 mhz if - std 25c ambient - 200 mhz if - lc 100c case - 200 mhz if - std 100c case - 200 mhz if - lc -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 3 x 3 rejection [pin =-10] (dbc) rf freq (ghz) 25c case - 200 mhz if - std 25c case - 200 mhz if - lc 25c ambient - 200 mhz if - std 25c ambient - 200 mhz if - lc 100c case - 200 mhz if - std 100c case - 200 mhz if - lc

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               19                                                                                              rev2, july 2012    datasheet  h h i i g g h h     t t e e m m p p   o perating  c onditions  [ 350   mh z  if ]    (2)   gain  [evkit de-embedded]    2rf x 2lo rejection    lo - if leakage      output ip3  [evkit de-embedded]     input 1db compression    rf C if leakage   5 6 7 8 9 10 11 12 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 gain (db) rf freq (ghz) 25c case - 350 mhz if - std 25c case - 350 mhz if - lc 25c ambient - 350 mhz if - std 25c ambient - 350 mhz if - lc 100c case - 350 mhz if - std 100c case - 350 mhz if - lc evkit effects deembedded, corrected for:  tc41t transformer loss (graph on page 20)  rf input trace loss (graph on page 20) -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 2 x 2 rejection [pin = -10] (dbc) rf freq (ghz) 25c case  - 350 mhz if  - std 25c case  - 350 mhz if  - lc 25c ambient - 350 mhz if - std 25c ambient - 350 mhz if - lc 100c case  - 350 mhz if  - std 100c case  - 350 mhz if  - lc -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 lo to if leakage  (dbm) rf freq (ghz) 25c case - 350 mhz if - std 25c case - 350 mhz if - lc 25c ambient - 350 mhz if - std 25c ambient - 350 mhz if - lc 100c case - 350 mhz if - std 100c case - 350 mhz if - lc 25 30 35 40 45 50 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 output ip3 (dbm) rf freq (ghz) 25c case - 350 mhz if - std 25c case - 350 mhz if - lc 25c ambient - 350 mhz if - std 25c ambient - 350 mhz if - lc 100c case - 350 mhz if - std 100c case - 350 mhz if - lc evkit effects deembedded, corrected for:  tc41t transformer loss (graph on page 20) 6 7 8 9 10 11 12 13 14 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 input p1db (dbm) rf freq (ghz) 25c case - 350 mhz if - std 25c case - 350 mhz if - lc 25c ambient - 350 mhz if - std 25c ambient - 350 mhz if - lc 100c case - 350 mhz if - std 100c case - 350 mhz if - lc -70 -65 -60 -55 -50 -45 -40 -35 -30 -25 -20 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 rf to if leakage  [pin = -10] (dbm) rf freq (ghz) 25c case - 350 mhz if - std 25c case - 350 mhz if - lc 25c ambient - 350 mhz if - std 25c ambient - 350 mhz if - lc 100c case - 350 mhz if - std 100c case - 350 mhz if - lc

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               20                                                                                              rev2, july 2012    datasheet  h h i i g g h h     t t e e m m p p   o perating  c onditions  [ g eneral ]    (3)   channel isolation     noise figure [evkit de-embedded]    evkit rf trace loss      output ip2     output 1db compression  [evkit de-embedded]     evkit transformer loss   40 45 50 55 60 65 70 75 80 85 90 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 cha to chb isolation (dbc) rf freq (ghz) 25c case - 200 mhz if - std 25c case - 200 mhz if - lc 25c ambient - 200 mhz if - std 25c ambient - 200 mhz if - lc 100c case - 200 mhz if - std 100c case - 200 mhz if - lc 6 7 8 9 10 11 12 13 1800 1850 1900 1950 2000 noise figure (db) rf freq (mhz) -40 degc - cha -40 degc - chb 25 degc - cha 25 degc - chb 100 degc  - cha 100 degc  - chb evkit rf input trace loss de-embedded low current mode (lc) -0.5 -0.4 -0.3 -0.2 -0.1 0.0 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 rf trace loss [cha & chb] (db) rf freq (mhz) rf_-40c rf_25c rf_100c 40 45 50 55 60 65 70 75 80 85 90 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 output ip2 (dbm) rf freq (ghz) 25c case - 200 mhz if - std 25c case - 200 mhz if - lc 25c ambient - 200 mhz if - std 25c ambient - 200 mhz if - lc 100c case - 200 mhz if - std 100c case - 200 mhz if - lc 15 16 17 18 19 20 21 22 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 output p1db  (dbm) rf freq (ghz) 25c case - 350 mhz if - std 25c case - 350 mhz if - lc 25c ambient - 350 mhz if - std 25c ambient - 350 mhz if - lc 100c case - 350 mhz if - std 100c case - 350 mhz if - lc evkit effects deembedded, corrected for:  tc41t transformer loss (graph on page 20) -1.4 -1.2 -1.0 -0.8 -0.6 -0.4 -0.2 0.0 4.0e+07 8.0e+07 1.2e+08 1.6e+08 2.0e+08 2.4e+08 2.8e+08 3. 2e+08 3.6e+08 4.0e+08 tc4-1t transformer loss (db) frequency (hz) -40c +25c +100c see mixer device gain plots.  this data is  used to de-embed the evkit measured data

     rf to if dual downconverting mixer   idt zero-distortion tm  mixer                                                        p ackage  d rawing  (6 x 6   qfn)                  rf to if dual downconverting mixer     1700 -  2200 mhz                                              21                                                                                                 2200 mhz      f1150nbgi                                                                                                 rev2, july 2012  datasheet   

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               22                                                                                              rev2, july 2012    datasheet    p inouts                        36 35 34 33 32 31 30 29 28 9 rf_b 8 7 6 nc  [internal nc] 5 4 nc  [internal nc] 3 gnd  [db gnd] 2 gnd  [rfa_rtn] 1 rf_a 18 gnd  [db gnd] 17 lo1_adj 16 v cc 15 gnd  [internal nc] 14 if_b- 13 if_b+ 12 gnd  [internal nc] 11 if_biasb 10 v cc 19 lo_in 20 gnd  [internal nc] 21 v cc 22 gnd  [lc mode ] 23 gnd  [stby] 24 lo_sw  [internal nc] 25 gnd  [db gnd] 26 nc  [internal nc] 27 b i as   ct r l gnd  [db gnd] lo2_adj v cc gnd  [internal nc] if_a- if_a+ gnd  [internal nc] if_biasa v cc gnd  [db gnd] gnd  [db gnd] gnd  [rfb_rtn] gnd  [lo_rtn] black text denotes recommended external connection red text denotes internal function or connection   - db gnd = downbonded to paddle   - internal nc = pin not connected

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               23                                                                                              rev2, july 2012    datasheet  p in  d escriptions     pin(s)  name  function  1   rf_a  main channel rf input. internally matched to 50.   do not  apply dc to these pins  2, 8, 20  rf_artn,  rf_brtn,  lo_rtn  transformer ground returns.  ground these pins.  3, 5, 7,18, 22,  24, 28  gnd  ground these pins.  4, 6, 12, 15, 31,  23, 26, 27, 34  n.c.   no connection. not internally connected. ok to conn ect to vcc.   ok to connect to gnd  10, 16, 21, 30,  36  vcc  power supplies. bypass to gnd with capacitors shown  in the  typical application circuit as close as possible to  pin.  9  rf_b   diversity channel rf input. internally matc hed to 50  11  if_biasb  connect the specified resistor from this pin to gro und to set the  bias for the diversity if amplifier.  this is not a  current set  resistor  13, 14  ifb+, ifb  diversity mixer differential if output. connect pul lup inductors  from each of these pins to vcc (see the typical app lication  circuit).  17  lo1_adj  connect the specified resistor for either standard  or lc mode  from this pin to ground to set the lo common buffer  icc  19  lo_in  local oscillator input. connect the lo to this port  through a  series 3 pf capacitor  25  lc_mode  low_current mode. set this pin to low or ground for  lc mode.  set to high or noconnect for standard mode.  there  is an  internal pullup resistor.  22  stby  stby mode. pull this pin high for standby mode (~20  ma). pull  low or ground for normal operation  29  lo2_adj  connect the specified resistor for either standard  or lc mode  from this pin to ground to set the lo drive buffers  icc  32, 33  ifa, ifa+  main mixer differential if output. connect pullup i nductors from  each of these pins to vcc (see the typical applicat ion circuit).  35  if_biasa  connect the specified resistor from this pin to gro und to set the  bias for the main if amplifier.  this is not a curr ent set resistor     ep    exposed pad. internally connected to gnd. solder th is exposed  pad to a pcb pad that uses multiple ground vias to  provide heat  transfer out of the device into the pcb ground plan es. these  multiple via grounds are also required to achieve t he noted rf  performance.           

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               24                                                                                              rev2, july 2012    datasheet  ev kit  s chematic                36 35 34 33 32 31 30 29 28 9 rf_b 8 rf_b rtn 7 6 nc 5 4 nc 3 gnd 2 rf_a rtn 1 rf_a 18 gnd 17 lo1_adj 16 v cc 15 gnd 14 if_b- 13 if_b+ 12 gnd 11 if_biasb 10 v cc 19 lo_in 20 nc 21 v cc 22 lc mode 23 stby 24 nc 25 gnd 26 nc 27 lo_rtn b i as   ct r l c8 j4 c10 j5 c12 vcc c13 r12 r11 c14 l3 l4 c15 j7 vcc r14 r13 c16 vcc c9 vcc j6 gnd lo2_adj v cc gnd if_a- if_a+ gnd if_biasa v cc c5 vcc c6 r15 r16 c3 l1 l2 c2 j2 vcc r17 r18 c1 vcc 4:1 balun 4:1 balun c11 jp jp vcc r9 r8 c4 vcc gnd gnd t1 t2 r10 j1

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               25                                                                                              rev2, july 2012    datasheet  ev kit  p icture /l ayout /o peration                            outer position for std  mode (r15, r17 )   close for mixer operation  open to turn mixer off  close for lc mode  open for std mode  inner position for lc mode  (r16, r18)  outer position for std  mode (r11, r13)   inner position for lc mode  (r12, r14)  unused   monitor  v cc   here   apply  v cc   here  

      rf to if dual downconverting mixer     1700 - 2200 mhz     f1150nbgi     idt zero-distortion tm  mixer                                                               26                                                                                              rev2, july 2012    datasheet  evk it  bom     for standard mode, open the lc mode  jumper in conjunction with positioning the 4 dual  jumpers to select the  resistors in  red.   for low current mode close the lc mode  jumper in conjunction with positioning the 4 dual  jumpers to select the  resistors in  blue.                    t op m arkings          item # value size desc mfr. part # mfr. part reference qty 1 10nf 0402 cap cer 10000pf 16v 10% x7r 0402  grm155r71c103ka01d murata c1,5,6,9,12,13,16 7 2 1000pf 0402 cap cer 1000pf 50v c0g 0402  grm1555c1h102ja01d murata c2,3,14,15 4 3 1.2nh 0402 0402cs1n2xjlu ceramic chip inductor 0402cs1n2xjlu coilcraft c8,10 2 4 3pf 0402 cap cer 3pf 0402 grm1555c1h3r0cz01d murata c11 1 5 10uf 0603 cap cer 10uf 6.3v x5r 0603 grm188r60j106me47d murata c4 1 6 header 2 pin th 2 conn header vert sgl 2pos gold  9611026404ar 3m jp1,2,3 3 7 header 3 pin th 3 conn header vert sgl 3pos gold  9611036404ar 3m jp4,5,6,7 4 8 sma_end_launch .062 sma_end_launch 1420711821 emerson johnson j1,2,3,4,5,6,7 7 9 270nh 0805 0805cs (2012) ceramic chip inductor 0805cs271xjlb coilcraft l1,2,3,4 4 10 27 0402 res 27 ohm 1/10w 1% 0402 smd erj2rkf27r0x panasonic r11,15 2 11 63 0402 res 63 ohm 1/10w 1% 0402 smd erj2rkf63r0x panasonic r12,16 2 12 91 0402 res 91.0 ohm 1/10w 1% 0402 smd erj2rkf91r0x panasonic r13 1 13 180 0402 res 180 ohm 1/10w 1% 0402 smd erj2rkf1800x panasonic r14 1 14 1.91k 0402 res 1.91k ohm 1/10w 1% 0402 smd erj2rkf1911x panasonic r18 1 15 1.21k 0402 res 1.21k ohm 1/10w 1% 0402 smd erj2rkf1211x panasonic r17 1 16 47k 0402 res 47.0k ohm 1/16w 1% 0402 smd rc0402fr0747kl yageo r8,9 2 17 0 0402 res 0.0 ohm 1/10w 0402 smd  erj2ge0r00x panasonic r1,2,3,4,5,6,7,10 10 18 4:1 balun sm22 4:1 center tap balun tc41tg2+ mini circuits t1,2 2 19 f1150zm (021) qfn36 diversity downconverter idt u1 1 20 pcb f1150 evkit rev5 1 f1150 bom   idtf1150  nbgi  ya1206a    q21a027m    part number  date code :  [xxyywwx ]  (work week 6 of 2012)  lot code  note:   production devices  are datecode 1206 or later.  
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