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		  Datasheet File OCR Text:


		      rf to if dual downconverting mixer     3400mhz C3800mhz     idt zero-distortion tm  mixer                                                                   1                                                                              rev 1, december 2014        idtf1178nbgi   datasheet     g eneral  d escription   this document describes the specifications for the  idtf1178 zerodistortion tm  rf to if downconverting  dual mixer.  this device is part of a series of mix ers  offered with high side and/or low side injection op tions  for all utra bands.  see the part# matrix for pin  compatible & feature compatible devices in this ser ies.  the f1178 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 3400mhz  3800mhz with low side lo  injection.  if frequencies from 30mhz to 550mhz are   supported.  nominally, the device offers +37.5dbm  output ip3 with 297ma of i cc .    c ompetitive  a dvantage   in typical basestation receivers, the rf to if mixe r  dominates the linearity performance for the entire  receive system.  the zerodistortion tm  family of mixers  dramatically improves the maximum signal levels (im 3   tones) that the bts can withstand at a desired sign al to  noise ratio (snr).   zerodistortion tm  technology allows  realization of either benefit.       ip3 o :   ? ?? ?  9db      dissipation:    ? ?? ?  23%      noise figure: 8.5db    p art #   m atrix   part#  rf freq  range  (mhz)  utra bands  if freq  range  (mhz)  typ.  gain  (db)  injection  f1100  698 - 915  5,6,8,12,13,14,17,  19,20  150 - 450  9.0  high side  f1102  400 - 1000  5,6,8,12,13,14,17,  19,20  50 - 300  9.0  both  f1150  1700 - 2200  1,2,3,4,9,10, 33,  34,35, 36, 37,39  50 - 450  8.5  high side  f1152  1400 - 2200  1,2,3,4,9,10,11 1 ,  21 1 , 24 1 , 33, 34,35,  36, 37,39  50 - 350  8.5  low side  f f 1 1 1 1 6 6 2 2     2 2 3 3 0 0 0 0     C C     2 2 7 7 0 0 0 0     7 7 , , 3 3 8 8 , , 4 4 0 0 , , 4 4 1 1     5 5 0 0     C C     5 5 0 0 0 0     8 8 . . 9 9     b b o o t t h h     f f 1 1 1 1 7 7 8 8     3 3 4 4 0 0 0 0     - -     3 3 8 8 0 0 0 0     2 2 2 2 , ,     4 4 2 2 , ,     4 4 3 3     3 3 0 0     - -     5 5 5 5 0 0     9 9 . . 0 0     l l o o w w     s s i i d d e e     1 C with high side injection   f eatures   ?   dual path for diversity systems  ?   ideal for multicarrier systems  ?   9db gain  ?   ultra linear     + + 3 3 7 7 . . 5 5 d d b b m m     i i p p 3 3 o o   ? ?     8.5db nf     ?   200  output impedance  ?   high +11dbm p1db i   ?   p p i i n n     & &     f f e e a a t t u u r r e e     c c o o m m p p a a t t i i b b l l e e   ?   6mm x 6mm, 36pin package  ?   i i n n d d i i v v i i d d u u a a l l     p p a a t t h h     s s t t a a n n d d b b y y     m m o o d d e e   ?        rf to if dual downconverting mixer     3400mhz C3800mhz     idt zero-distortion tm  mixer                                                                   2                                                                              rev 1, december 2014        idtf1178nbgi   datasheet      a bsolute  m aximum  r atings     parameter / condition  symbol   min   max   unit  vcc to gnd  vcc  0.3  +5.5  v  stby1, stby2  v stby1 , v stby2   0.3  vcc + 0.3  v  if_a+, if_b+, if_a, if_b  v if_a+ ,  v if_b+ , v if_a ,  v if_b    +1.0  vcc+ 0.3  v  lo1_adj  v lo1_adj   +1.0  3.0  v  lo2_adj  v lo 2 _adj   +2.1  4.0  v  lo_in, rf_a, rf_b  v lo_in , v rf_a ,  v rf_b   0.3  +0.3  v  if_biasa, if_biasb to gnd  v if_biasa ,  v if_biasb   0.3  +0.3  v  rf input power  p lo_in , p rf_a ,  p rf_b     +20  dbm  continuous power dissipation      2.2  w  operating temperature range (case  temperature)  t c   40  +105  c  maximum junction temperature  t jmax     150  c  storage temperature range  t st   65  +150  c  lead temperature (soldering, 10s)   t lead     +260  c  esd voltageC hbm (per jesd22a114)  v esdhbm     class 2  (2500v)    esd voltage C cdm (per jesd22c101)  v esdcdm     class c3  (1000v)      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 specification i s not implied.  exposure to absolute maximum rating conditions for  extended periods may affect device reliability.  p ackage  t hermal and  m oisture  c haracteristics      ja  (junction C ambient)  35c/w   jc  (junction C case) the case is defined as the expose d paddle  2.5c/w  moisture sensitivity rating (per jstd020)    msl 1   

     rf to if dual downconverting mixer     3400mhz C3800mhz     idt zero-distortion tm  mixer                                                                   3                                                                              rev 1, december 2014        idtf1178nbgi   datasheet         idtf1178   r ecommended  o perating  c onditions     parameter   symbol   comment   min   typ   max   units   supply voltage(s)  v cc   all v cc  pins  4.75    5.25  v  lo power  p lo     3    +3  dbm  operating temperature  range  t case   case temperature  40    +105  degc  rf freq range  f rf     3400    3800  mhz  lo freq range  f lo     2900    3620  if freq range  f if     30    550    the f1178 is well suited for dpd applications with  a broad if frequency range from 30 mhz to 550 mhz u sing the  standard bom specified in this datasheet       

     rf to if dual downconverting mixer     3400mhz C3800mhz     idt zero-distortion tm  mixer                                                                   4                                                                              rev 1, december 2014        idtf1178nbgi   datasheet       idtf1178   s pecification   typical application circuit specifications apply at  v cc  = +5.00v, t c  = +25c using ls lo.  f rf  = 3550 mhz, f lo  =  3250mhz, f if  = 300mhz, pin = 10dbm/tone unless otherwise state d, p lo  = 0 dbm, stby = gnd, transformer loss  not included (deembedded), rf trace deembedded un less otherwise noted.    parameter  symbol   comment  min  typ  max  units   logic input high 3   v ih   for standby pins  1.1      v  logic input low 3   v il   for standby pins      0.60  v  logic current  i ih,  i il   for standby pins  -110    +5  a  supply current  i 2chan   total both channels    297  345 1   ma  i 1chan   single channel    155  180  i stby      stby = v ih      total both channels    14  24  power up time  t on   ?  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    0.38     sec  power down time  t off   ?  pin = 13 dbm  ?  gate stby from v il  to v ih   time for if signal to settle  to within 0.1 db of final  value     0.155      sec  conversion gain  g    7.8  9  10  db  gain, temperature  drift  g drift   tcase: 40c to +105c    0.015    db/c  noise figure   nf      8.5    db  noise figure  hot  nf hot   tcase = 105c    10.3    db  noise figure,  temperature drift  nf drift   tcase: 40c to +105c    0.022    db/c  noise figure  w/blocker  nf blk      +100mhz offset blocker     p in  = +8dbm     18.5    db  output ip3  ip3 o   5mhz tone separation  33   37.5    dbm  2rf C 2lo rejection  2x2     p rf  = 10 dbm     frequency = f rf   ? f if     64  54  dbc  3rf C 3lo rejection  3x3     p rf  = 10 dbm     frequency = f rf  1/3f if      75  65  dbc  1 db compression  p1db i   input referred  9  11    dbm        

     rf to if dual downconverting mixer     3400mhz C3800mhz     idt zero-distortion tm  mixer                                                                   5                                                                              rev 1, december 2014        idtf1178nbgi   datasheet     idtf1178   s pecification  (c ontinued )  typical application circuit specifications apply at  v cc  = +5.00v, t c  = +25c using ls lo.  f rf  = 3550 mhz, f lo  =  3250mhz, f if  = 300mhz, pin = 10dbm/tone unless otherwise state d, p lo  = 0 dbm, stby = gnd, transformer loss  not included (de embedded), rf trace deembedded u nless otherwise noted.    parameter  symbol   comment  min  typ  max  units  rf input impedance  z rf   single ended    50      rf input return loss  rl rf   no external matching    18     db  if output impedance  z if   differential    200      if output return loss  rl if   no external matching    13    db  lo port impedance  z lo   single ended    50      lo port return loss  lo rf   no external matching    14     db  channel isolation  iso c   if_b pout vs. if_a w/  rf_a input  40  44    db  lo to if leakage  iso li       30   25  dbm  rf to if leakage  iso ri   relative to if pout    50   40   dbc  lo to rf leakage  iso lr       30     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    3 C jedec 1.8v logic        

     rf to if dual downconverting mixer     3400mhz C3800mhz     idt zero-distortion tm  mixer                                                                   6                                                                              rev 1, december 2014        idtf1178nbgi   datasheet      s tandby  l ogic  t able      main  channel   diversity channel   stby1 (pin 22)   stby2 (pin 24)   on   on   0   0   off   off   1   0   on   off   0   1   off   on   1   1           

     rf to if dual downconverting mixer     3400mhz C3800mhz     idt zero-distortion tm  mixer                                                                   7                                                                              rev 1, december 2014        idtf1178nbgi   datasheet      t ypical  o perating  c onditions    unless otherwise noted, the following conditions ap ply to the typ ops graphs:  ?   5mhz tone spacing  ?   low side lo injection graphs with 300mhz &400mhz &  500mhz if   ?   pin = C 10 dbm per tone  ?   lo port = pin 19 (main port)  ?   listed temperatures are case temperature (tc = case  temperature)  ?   where noted, ta or tamb = ambient temperature     

     rf to if dual downconverting mixer     3400mhz C3800mhz     idt zero-distortion tm  mixer                                                                   8                                                                              rev 1, december 2014        idtf1178nbgi   datasheet      t ypical  o peration  c onditions  [ if  =300mh z ,   l ow  s ide  i njection ]   (-1-)   gain vs. t case     gain vs. lo level  output ip3 vs. vcc    gain vs. vcc    output ip3 vs. tcase  output ip3 vs. lo level    0 2 4 6 8 10 12 14 16 18 20 3300 3350 3400 3450 3500 3550 3600 3650 3700 3750 3800 3850 390 0 gain (db) rf freq (mhz) 105degc - 5.0v - 0dbm - cha 105degc - 5.0v - 0dbm - chb 25degc - 5.0v - 0dbm - cha 25degc - 5.0v - 0dbm - chb -40degc - 5.0v - 0dbm - cha -40degc - 5.0v - 0dbm - chb 0 2 4 6 8 10 12 14 16 18 20 3300 3350 3400 3450 3500 3550 3600 3650 3700 3750 3800 3850 390 0 gain (db) rf freq (mhz) 25degc - 5.0v - 0dbm - cha 25degc - 5.0v - 0dbm - chb 25degc - 5.0v - 3dbm - cha 25degc - 5.0v - 3dbm - chb 25degc - 5.0v - -3dbm - cha 25degc - 5.0v - -3dbm - chb 10 14 18 22 26 30 34 38 42 46 50 3.30  3.35  3.40  3.45  3.50  3.55  3.60  3.65  3.70  3.75  3 .80  3.85  3.90  output ip3 (dbm) rf freq (ghz) 25degc - 4.75v - 0dbm - cha 25degc - 4.75v - 0dbm - chb 25degc - 5.0v - 0dbm - cha 25degc - 5.0v - 0dbm - chb 25degc - 5.25v - 0dbm - cha 25degc - 5.25v - 0dbm - chb 0 2 4 6 8 10 12 14 16 18 20 3300 3350 3400 3450 3500 3550 3600 3650 3700 3750 3800 3850 390 0 gain (db) rf freq (mhz) 25degc - 4.75v - 0dbm - cha 25degc - 4.75v - 0dbm - chb 25degc - 5.0v - 0dbm - cha 25degc - 5.0v - 0dbm - chb 25degc - 5.25v - 0dbm - cha 25degc - 5.25v - 0dbm - chb 10 14 18 22 26 30 34 38 42 46 50 3.30  3.35  3.40  3.45  3.50  3.55  3.60  3.65  3.70  3.75  3 .80  3.85  3.90  output ip3 (dbm) rf freq (ghz) 105degc - 5.0v - 0dbm - cha 105degc - 5.0v - 0dbm - chb 25degc - 5.0v - 0dbm - cha 25degc - 5.0v - 0dbm - chb -40degc - 5.0v - 0dbm - cha -40degc - 5.0v - 0dbm - chb 10 14 18 22 26 30 34 38 42 46 50 3.30  3.35  3.40  3.45  3.50  3.55  3.60  3.65  3.70  3.75  3 .80  3.85  3.90  output ip3 (dbm) rf freq (ghz) 25degc - 5.0v - 0dbm - cha 25degc - 5.0v - 0dbm - chb 25degc - 5.0v - 3dbm - cha 25degc - 5.0v - 3dbm - chb 25degc - 5.0v - -3dbm - cha 25degc - 5.0v - -3dbm - chb

     rf to if dual downconverting mixer     3400mhz C3800mhz     idt zero-distortion tm  mixer                                                                   9                                                                              rev 1, december 2014        idtf1178nbgi   datasheet      t ypical  o peration  c onditions  [ if  =300mh z ,   l ow  s ide  i njection ]   (-2-)   2rf x 2lo rejection vs. t case   2rf x 2lo rejection vs. v cc     3rf x 3lo rejection vs. lo level      2rf x 2lo rejection vs. lo level  3rf x 3lo rejection vs. t case   3rf x 3lo rejection vs. v cc       -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 3300 3350 3400 3450 3500 3550 3600 3650 3700 3750 3800 3850 390 0 2x2 rejection (dbc) rf freq (mhz) 105degc - 5.0v - 0dbm - cha 105degc - 5.0v - 0dbm - chb 25degc - 5.0v - 0dbm - cha 25degc - 5.0v - 0dbm - chb -40degc - 5.0v - 0dbm - cha -40degc - 5.0v - 0dbm - chb -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 3300 3350 3400 3450 3500 3550 3600 3650 3700 3750 3800 3850 390 0 2x2 rejection (dbc) rf freq (mhz) 25degc - 4.75v - 0dbm - cha 25degc - 4.75v - 0dbm - chb 25degc - 5.0v - 0dbm - cha 25degc - 5.0v - 0dbm - chb 25degc - 5.25v - 0dbm - cha 25degc - 5.25v - 0dbm - chb -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 3300 3350 3400 3450 3500 3550 3600 3650 3700 3750 3800 3850 390 0 3x3 rejection (dbc) rf freq (mhz) 25degc - 5.0v - 0dbm - cha 25degc - 5.0v - 0dbm - chb 25degc - 5.0v - 3dbm - cha 25degc - 5.0v - 3dbm - chb 25degc - 5.0v - -3dbm - cha 25degc - 5.0v - -3dbm - chb -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 3300 3350 3400 3450 3500 3550 3600 3650 3700 3750 3800 3850 390 0 2x2 rejection (dbc) rf freq (mhz) 25degc - 5.0v - 0dbm - cha 25degc - 5.0v - 0dbm - chb 25degc - 5.0v - 3dbm - cha 25degc - 5.0v - 3dbm - chb 25degc - 5.0v - -3dbm - cha 25degc - 5.0v - -3dbm - chb -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 3300 3350 3400 3450 3500 3550 3600 3650 3700 3750 3800 3850 390 0 3x3 rejection (dbc) rf freq (mhz) 105degc - 5.0v - 0dbm - cha 105degc - 5.0v - 0dbm - chb 25degc - 5.0v - 0dbm - cha 25degc - 5.0v - 0dbm - chb -40degc - 5.0v - 0dbm - cha -40degc - 5.0v - 0dbm - chb -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 3300 3350 3400 3450 3500 3550 3600 3650 3700 3750 3800 3850 390 0 3x3 rejection (dbc) rf freq (mhz) 25degc - 4.75v - 0dbm - cha 25degc - 4.75v - 0dbm - chb 25degc - 5.0v - 0dbm - cha 25degc - 5.0v - 0dbm - chb 25degc - 5.25v - 0dbm - cha 25degc - 5.25v - 0dbm - chb

     rf to if dual downconverting mixer     3400mhz C3800mhz     idt zero-distortion tm  mixer                                                                   10                                                                              re v1, december 2014        idtf1178nbgi   datasheet      t ypical  o peration  c onditions  [ if  =300mh z ,   l ow  s ide  i njection ]   (-3-)   2 nd  harmonic vs. t case  2 nd  harmonic vs. v cc     3 rd  harmonic vs. lo level    2 nd  harmonic vs. lo level  3 rd  harmonic vs. t case   3 rd  harmonic vs. v cc     -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 3300 3350 3400 3450 3500 3550 3600 3650 3700 3750 3800 3850 390 0 hd2 (dbc) rf freq (mhz) 105degc - 5.0v - 0dbm - cha 105degc - 5.0v - 0dbm - chb 25degc - 5.0v - 0dbm - cha 25degc - 5.0v - 0dbm - chb -40degc - 5.0v - 0dbm - cha -40degc - 5.0v - 0dbm - chb -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 3300 3350 3400 3450 3500 3550 3600 3650 3700 3750 3800 3850 390 0 hd2 (dbc) rf freq (mhz) 25degc - 4.75v - 0dbm - cha 25degc - 4.75v - 0dbm - chb 25degc - 5.0v - 0dbm - cha 25degc - 5.0v - 0dbm - chb 25degc - 5.25v - 0dbm - cha 25degc - 5.25v - 0dbm - chb -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 3300 3350 3400 3450 3500 3550 3600 3650 3700 3750 3800 3850 390 0 hd3 (dbc) rf freq (mhz) 25degc - 5.0v - 0dbm - cha 25degc - 5.0v - 0dbm - chb 25degc  - 5.0v  - 3dbm  - cha 25degc  - 5.0v  - 3dbm  - chb 25degc - 5.0v - -3dbm - cha 25degc - 5.0v - -3dbm - chb -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 3300 3350 3400 3450 3500 3550 3600 3650 3700 3750 3800 3850 390 0 hd2 (dbc) rf freq (mhz) 25degc - 5.0v - 0dbm - cha 25degc - 5.0v - 0dbm - chb 25degc  - 5.0v  - 3dbm  - cha 25degc  - 5.0v  - 3dbm  - chb 25degc - 5.0v - -3dbm - cha 25degc - 5.0v - -3dbm - chb -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 3300 3350 3400 3450 3500 3550 3600 3650 3700 3750 3800 3850 390 0 hd3 (dbc) rf freq (mhz) 105degc - 5.0v - 0dbm - cha 105degc - 5.0v - 0dbm - chb 25degc - 5.0v - 0dbm - cha 25degc - 5.0v - 0dbm - chb -40degc - 5.0v - 0dbm - cha -40degc - 5.0v - 0dbm - chb -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 3300 3350 3400 3450 3500 3550 3600 3650 3700 3750 3800 3850 390 0 hd3 (dbc) rf freq (mhz) 25degc - 4.75v - 0dbm - cha 25degc - 4.75v - 0dbm - chb 25degc  - 5.0v  - 0dbm  - cha 25degc  - 5.0v  - 0dbm  - chb 25degc - 5.25v - 0dbm - cha 25degc - 5.25v - 0dbm - chb

     rf to if dual downconverting mixer     3400mhz C3800mhz     idt zero-distortion tm  mixer                                                                   11                                                                              re v1, december 2014        idtf1178nbgi   datasheet      t ypical  o peration  c onditions  [ if  =300mh z ,   l ow  s ide  i njection ]   (-4-)   lo-if leakage vs. t case  lo-if leakage vs. v cc     rf-if leakage vs. lo level    lo-if leakage vs. lo level  rf-if leakage vs. t case    rf-if leakage vs. v cc     -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 3.30  3.35  3.40  3.45  3.50  3.55  3.60  3.65  3.70  3.75  3 .80  3.85  3.90  lo to if leakage (dbm) rf freq (ghz) 105degc - 5.0v - 0dbm - cha 105degc - 5.0v - 0dbm - chb 25degc - 5.0v - 0dbm - cha 25degc - 5.0v - 0dbm - chb -40degc - 5.0v - 0dbm - cha -40degc - 5.0v - 0dbm - chb -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 3.30  3.35  3.40  3.45  3.50  3.55  3.60  3.65  3.70  3.75  3 .80  3.85  3.90  lo to if leakage (dbm) rf freq (ghz) 25degc - 4.75v - 0dbm - cha 25degc - 4.75v - 0dbm - chb 25degc - 5.0v - 0dbm - cha 25degc - 5.0v - 0dbm - chb 25degc - 5.25v - 0dbm - cha 25degc - 5.25v - 0dbm - chb -60 -55 -50 -45 -40 -35 -30 -25 -20 -15 -10 3.30  3.35  3.40  3.45  3.50  3.55  3.60  3.65  3.70  3.75  3 .80  3.85  3.90  rf to if leakage (dbc) rf frequency (ghz) 25degc - 5.00v - -3dbm - cha 25degc - 5.00v - -3dbm - chb 25degc - 5.00v - 0dbm - cha 25degc - 5.00v - 0dbm - chb 25degc - 5.00v - 3dbm - cha 25degc - 5.00v - 3dbm - chb -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 3.30  3.35  3.40  3.45  3.50  3.55  3.60  3.65  3.70  3.75  3 .80  3.85  3.90  lo to if leakage (dbm) rf frequency (ghz) 25degc - 5.0v - -3dbm - cha 25degc - 5.0v - -3dbm - chb 25degc - 5.0v - 0dbm - cha 25degc - 5.0v - 0dbm - chb 25degc  - 5.0v  - 3dbm  - cha 25degc  - 5.0v  - 3dbm  - chb -60 -55 -50 -45 -40 -35 -30 -25 -20 -15 -10 3.30  3.35  3.40  3.45  3.50  3.55  3.60  3.65  3.70  3.75  3 .80  3.85  3.90  rf to if leakage (dbc) rf frequency (ghz) 105degc - 5.00v - 0dbm - cha 105degc - 5.00v - 0dbm - chb 25degc - 5.00v - 0dbm - cha 25degc - 5.00v - 0dbm - chb -40degc - 5.00v - 0dbm - cha -40degc - 5.00v - 0dbm - chb -60 -55 -50 -45 -40 -35 -30 -25 -20 -15 -10 3.30  3.35  3.40  3.45  3.50  3.55  3.60  3.65  3.70  3.75  3 .80  3.85  3.90  rf to if leakage (dbc) rf frequency (ghz) 25degc - 4.75v - 0dbm - cha 25degc - 4.75v - 0dbm - chb 25degc - 5.00v - 0dbm - cha 25degc - 5.00v - 0dbm - chb 25degc - 5.25v - 0dbm - cha 25degc - 5.25v - 0dbm - chb

   rf to if dual downconverting mixer   idt zero-distortion tm  mixer                                                                         t ypical  o peration  c onditions  [ lo-rf leakage vs. t case   lo-rf leakage vs. v cc   i cc  vs. v cc   -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 3.00  3.10  3.20  3.30  3.40  3.50  3.60  3.70  lo to rf leakage (dbm) lo freq (ghz) 105degc - 5.0v - 0dbm - cha 105degc - 5.0v  25degc - 5.0v - 0dbm - cha 25degc - 5.0v  -40degc - 5.0v - 0dbm - cha -40degc - 5.0v  -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 0 3.00  3.10  3.20  3.30  3.40  3.50  3.60  3.70  lo to rf leakage (dbm) lo freq (ghz) 25degc - 4.75v - 0dbm - cha 25degc - 4.75v  25degc - 5.0v - 0dbm - cha 25degc - 5.0v  25degc - 5.25v - 0dbm - cha 25degc - 5.25v  0.2 0.22 0.24 0.26 0.28 0.3 0.32 0.34 0.36 0.38 0.4 3300 3350 3400 3450 3500 3550 3600 3650 3700 3750 current consumption (a) rf freq (mhz) 25degc  - 4.75v  - 0dbm 25degc  - 5.0v  - 0dbm 25degc  rf to if dual downconverting mixer     3400mhz                                             12                                                                                  idtf   [ if  =300mh z ,   l ow  s ide  i njection ]   (-5-)       lo- rf leakage vs. lo level i cc  vs. t case   i cc  vs. lo level  3.70  3.80  3.90  4.00  5.0v  - 0dbm - chb 5.0v  - 0dbm - chb 5.0v  - 0dbm - chb 3.70  3.80  3.90  4.00  4.75v  - 0dbm - chb 5.0v  - 0dbm - chb 5.25v  - 0dbm - chb 3750 3800 3850 3900 25degc  - 5.25v  - 0dbm 0.2 0.22 0.24 0.26 0.28 0.3 0.32 0.34 0.36 0.38 0.4 3300 3350 3400 3450 3500 3550 3600 current consumption (a) rf freq (mhz) 105degc - 5.0v - 0dbm 25degc  0.2 0.22 0.24 0.26 0.28 0.3 0.32 0.34 0.36 0.38 0.4 3300 3350 3400 3450 3500 3550 3600 current consumption (a) rf freq (mhz) 25degc - 5.0v - 0dbm 25degc    3400mhz  C3800mhz                       rev1, december 2014  idtf 1178nbgi   datasheet     rf leakage vs. lo level       3600 3650 3700 3750 3800 3850 3900 rf freq (mhz) 25degc  - 5.0v - 0dbm -40degc - 5.0v - 0dbm 3600 3650 3700 3750 3800 3850 3900 rf freq (mhz) 25degc  - 5.0v - 3dbm 25degc - 5.0v - -3dbm

   rf to if dual downconverting mixer   idt zero-distortion tm  mixer                                                                         t ypical  o peration  c onditions  [ channel isolation vs. t case   channel isolation vs. v cc    settling time  (stby -> v il )     20 24 28 32 36 40 44 48 52 56 60 3300 3350 3400 3450 3500 3550 3600 3650 3700 3750 channel isolation (dbc) rf freq (mhz) 105degc - 5.0v - 0dbm - cha 105degc - 5.0v  25degc  - 5.0v  - 0dbm  - cha 25degc  - 5.0v  -40degc - 5.0v - 0dbm - cha -40degc - 5.0v  20 24 28 32 36 40 44 48 52 56 60 3300 3350 3400 3450 3500 3550 3600 3650 3700 3750 channel isolation (dbc) rf freq (mhz) 25degc - 4.75v - 0dbm - cha 25degc - 4.75v  25degc - 5.0v - 0dbm - cha 25degc - 5.0v  25degc - 5.25v - 0dbm - cha 25degc - 5.25v  rf to if dual downconverting mixer     3400mhz                                             13                                                                                  idtf   [ if  =300mh z ,   l ow  s ide  i njection ]   (-6-)     channel isolation vs. lo level i nput  p1db   settling time  (stby -> v ih )   3750 3800 3850 3900 5.0v  - 0dbm - chb 5.0v  - 0dbm  - chb 5.0v  - 0dbm - chb 3750 3800 3850 3900 4.75v  - 0dbm - chb 5.0v  - 0dbm - chb 5.25v  - 0dbm - chb 20 24 28 32 36 40 44 48 52 56 60 3300 3350 3400 3450 3500 3550 3600 channel isolation (dbc) rf freq (mhz) 25degc - 5.0v - 0dbm - cha 25degc  - 5.0v  - 3dbm  - cha 25degc - 5.0v - -3dbm - cha 5 6 7 8 9 10 11 12 13 14 15 3300 3400 3500 3550 input p1db (dbm) rf freq (mhz) 25degc - 5.0v - 0dbm - cha   3400mhz  C3800mhz                       rev1, december 2014  idtf 1178nbgi   datasheet     channel isolation vs. lo level       3600 3650 3700 3750 3800 3850 3900 rf freq (mhz) 25degc - 5.0v - 0dbm - chb 25degc  - 5.0v  - 3dbm  - chb 25degc - 5.0v - -3dbm - chb 3600 3700 3800 3900 rf freq (mhz) 25degc - 5.0v - 0dbm - chb

   rf to if dual downconverting mixer   idt zero-distortion tm  mixer                                                                         t ypical  o peration  c onditions  [ n oise  f igure  [rf:   3550mh z ]  l o port  r eturn  l oss  if  port  r eturn  l oss   0.0  2.0  4.0  6.0  8.0  10.0  12.0  14.0  16.0  18.0  20.0  200 250 300 350 400 noise figure (db) if freq (mhz) 105degc 25degc -20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0 2000 2250 2500 2750 3000 3250 lo port return loss (dbc) lo freq (mhz) rf to if dual downconverting mixer     3400mhz                                             14                                                                                  idtf   [ if  =300mh z ,   l ow  s ide  i njection ]   (-7-)       n oise  f igure  w /   b locker  100mh rf  port  r eturn  l oss                   450 500 -40degc 3500 3750 4000 0 4 8 12 16 20 24 28 32 36 40 -18 -14 -12 -10 -6 noise figure with blocker (db) blocker power level (dbm)   3400mhz  C3800mhz                       rev1, december 2014  idtf 1178nbgi   datasheet     100mh z offset  [rf:   3550mh z ]    -2 2 6 8 10 12 blocker power level (dbm)

   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     3400mhz                                             15                                                                                  idtf     3400mhz  C3800mhz                       rev1, december 2014  idtf 1178nbgi   datasheet    

     rf to if dual downconverting mixer     3400mhz C3800mhz     idt zero-distortion tm  mixer                                                                   16                                                                              re v1, december 2014        idtf1178nbgi   datasheet     f1178   p inout       signal path inputs & outputs in  blue package drawing 6  mm x 6 mm package dimension 3.7 mm  x 3.7 mm slug 0.5 mm pitch 36 pins 0.75 mm height 0.25 mm pad width 0.55 mm pad length exposed pad 9 8 7 6 5 4 3 2 1 18 17 16 15 14 13 12 11 10 27 26 25 24 23 22 21 20 19 36 35 34 33 32 31 30 29 28 c o  0 .3 5  m m rf_b nc gnd rf_a gnd gnd nc lo_in nc v cc stby1 gnd nc stby2 nc gnd gnd gnd

     rf to if dual downconverting mixer     3400mhz C3800mhz     idt zero-distortion tm  mixer                                                                   17                                                                              re v1, december 2014        idtf1178nbgi   datasheet       p in  d escription  t able   pin  name  function  1   rf_a  main channel rf input. internally matched to 50.   do not  apply dc to this pin.  place the coupling capacitor  close as close  to the pin as possible.  2, 3, 5, 7, 8,  18, 20, 23, 28  gnd  ground these pins.  4, 6, 12, 15,  25,  26, 27,   31, 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 supply. bypass to gnd with capacitors shown i n the  typical application circuit as close as possible to  pin.  9  rf_b   diversity channel rf input. internally matched to 5 0.  do not  apply dc to this pin.  place the coupling capacitor  close as close  to the pin as possible.  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 from this pin to gro und to set the  first stage lo common buffer icc.  19  lo_in  local oscillator input. connect the lo to this port  through the  recommended coupling capacitor.  do not apply dc to  this pin.  22  stby1  stby control pin 1. see stby logic table f or desired setting  24  stby2  stby control pin 2. see stby logic table f or desired setting  29  lo2_adj  connect the specified resistor from this pin to gro und to set the  first stage lo common buffer 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     3400mhz C3800mhz     idt zero-distortion tm  mixer                                                                   18                                                                              re v1, december 2014        idtf1178nbgi   datasheet     d igital  p in  v oltage  &   r esistance  v alues     pin  name  dc voltage (volts)  resistance (ohms)  22  stby1  5  50k  24  stby2  floating voltage  open circuit   p ower  s upplies    a common vcc power supply should be used for all pi ns requiring dc power.  all supply pins should be b ypassed with  external capacitors to minimize noise and fast tran sients. supply noise can degrade noise figure and f ast transients  can trigger esd clamps and cause them to fail. supp ly voltage change or transients should have a slew  rate smaller  than 1v/20us.  in addition, all control pins should  remain at 0v (+/0.3v) while the supply voltage ra mps or while it  returns to zero.       

     rf to if dual downconverting mixer     3400mhz C3800mhz     idt zero-distortion tm  mixer                                                                   19                                                                              re v1, december 2014        idtf1178nbgi   datasheet     evkit   &   t ypical  a pplication  s chematic           l1 l2 c11 c17 u1 rf_a 1 gnd 2 gnd 3 nc 4 gnd 5 nc 6 gnd 7 gnd 8 rf_b 9 vcc 10 if_biasb 11 nc 12 if_b+ 13 if_b 14 nc 15 vcc 16 lo1_adj 17 gnd 18 nc 27 nc 26 nc 25 stby 2 24 gnd 23 stby 1 22 vcc 21 gnd 20 lo_in 19 vcc 36 if_biasa 35 nc 34 if_a+ 33 if_a 32 nc 31 vcc 30 lo2_adj 29 gnd 28 t1 1 6 2 3 4 c2 c19 c3 j2 1 2 c9 vcc r12 c1 vcc vcc c8 j6 1 2 j5 1 2 j4 1 2 r15 jp8 1 2 3 r16 c5 c10 r8 r9 vcc vcc c12 c7 j3 1 2 jp6 1 2 3 jp2 1 2 t2 1 6 2 3 4 j1 1 2 c4 vcc r11 l3 l4 vcc c16 c14 c15 jp3 1 2 c18 j7 1 2 jp7 1 2 3 jp5 1 2 3 vcc c13 r14 r13 r17 r18 c6 vcc

   rf to if dual downconverting mixer   idt zero-distortion tm  mixer                                                                        evkit   p icture           rf to if dual downconverting mixer     3400mhz                                             20                                                                                  idtf     3400mhz  C3800mhz                       rev1, december 2014  idtf 1178nbgi   datasheet    

     rf to if dual downconverting mixer     3400mhz C3800mhz     idt zero-distortion tm  mixer                                                                   21                                                                              re v1, december 2014        idtf1178nbgi   datasheet     evkit   bom            t op  m arkings        part reference qty description mfr. part # mfr. c1, c5, c6, c9, c12, c13, c16 7 10000pf 10%, 16v,  x 7r ceramic capacitor (0402)  GRM155R71C103K murata c8, c10, c11 3 39pf 5%, 50v, c0g ceramic capacitor ( 0402) grm1555c1h390j murata c17 1 0.3pf 0.05pf, 50v, c0g ceramic capacitor (0402 ) grm1555c1hr30w murata c18, c19 2 1000pf 5%, 50v, c0g ceramic capacitor (04 02) grm1555c1h102j murata c4 1 10uf 20%, 6.3v, x5r ceramic capacitor (0603) grm 188r60j106m murata r1r7, r10 8 0 1/10w resistors (0402) erj2ge0r00x pan asonic c2, c3, c14, c15 4 10 1%, 1/10w, resistor (0402) erj 2rkf10r0x panasonic r13 1 240 1%, 1/10w, resistor (0402) erj2rkf2400x pa nasonic r14 1 270 1%, 1/10w, resistor (0402) erj2rkf2700x pa nasonic r11, r12, r15, r16 4 330 1%, 1/10w, resistor (0402) erj2rkf3300x panasonic r17 1 2.4k 1%, 1/10w, resistor (0402) erj2rkf2401x p anasonic r18 1 2.67k 1%, 1/10w, resistor (0402) erj2rkf2671x panasonic r8, r9 2 47k 1%, 1/10w, resistor (0402) rc0402fr074 7k yageo l1l4 4 1.8uh 5%, .410a, ferrite chip inductor (0805 ) 0805ls182xjlb coil craft t1, t2 2 3800mhz 50, rf transformer (4:1) tc41wg2+ m ini circuits jp1, jp2, jp3 3 conn header vert sgl 2 x 1 pos gold  9 611026404ar 3m jp4, jp5, jp6, jp7 4 conn header vert sgl 3 x 1 pos g old  9611036404ar 3m j1, j2, j7 3 edge launch sma (0.250 inch pitch ground  round) 1420711821 emerson johnson j3, j4, j5, j6 4 edge launch sma (0.375 inch pitch gr ound tabs) 1420701851 emerson johnson u1 1 rf to if dual downconverting mixer 6 x 6 qfn36 f1 178nbgi idt 1 printed circuit board  f1178 rev (01) idt c7 no installed ceramic capacitor (0402) n/a n/a  
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