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		  Datasheet File OCR Text:


		    rf   to if single downconverting mixer     14 0 0mhz to 2 50 0mhz     idt zero - distortion tm   mixer                                                              1                                 rev 1   december   2013   id tf175 1nbgi   datasheet     g eneral  d escription   this document describes the  specification s   for the  idtf 1751   zero - distortion tm   midband  rf to if single  downconverting mixer .    th is  device is part of a  series of  mixers   using lowside   or highside   lo injection options for  all utra  frequency   bands.   see the part# matrix for the  detail of all devices in this series.   the f 1751   single channel device is designed to operate   with   a single 5v supply.     it is optimized for operation in   a multi - mode, multi - carrier basestation receiver  over  the frequenc y range  from  1 40 0 mhz   to   2 50 0 mh z   using  either  lowside or highside   lo .   if   frequencie s from  5 0 mhz to 5 0 0 mhz are supported.    nominally, the  device offers + 43 dbm output ip3  using hs lo or  +37.5 dbm using ls lo  with   190 ma   of i cc .    c ompetitive  a dvantage   in  typica l basestation receivers, the rf to if mixer  dominates the linearity performance for the entire  receive system.  the zero - distortion tm   family of mixers  dramatically improve the maximum signal levels (im 3   tones) that the bts can withstand at a desired signal   to  noise ratio (snr.)   zero - distortion tm   technology allows  realization of either benefit.  in  basestation  transmitters ,   digital pre - distortion   (dpd)   is employed   to improve the  transmitter performance .   by utilizing an ultra - l inear  mixer  in the dpd rx pat h,  such as the idtf 1751 , the  aclr and/or power consumption of the full tx system  can be improved significantly.   this is because the f 1751   can directly drive an adc through an anti - alias filter.   downstream amplification is not necessary   in the dpd  applica tion .   ?   ip3 o :   ?   9 db    ?   dissipation:  ?   1 0 %    ?   allows for higher rf gain  improving   sensitivity   ?   elimin ates the need for an  adc driver or if vga in dpd  linearization path   p art #   m atrix   part#   rf  r ange   utra bands   if freq  range   typ.  gain   injection   f f 1 1 7 7 0 0 1 1     6 6 0 0 0 0     - -     1 1 0 0 6 6 0 0     5 5 , , 6 6 , , 8 8 , , 1 1 2 2 , , 1 1 3 3 , , 1 1 4 4 , , 1 1 7 7 , , 1 1 8 8 , , 1 1 9 9 , , 2 2 0 0 , ,     2 2 6 6     7 7 0 0     - -     3 3 0 0 0 0     1 1 1 1 . . 8 8     b b o o t t h h     f f 1 1 7 7 5 5 1 1     1 1 4 4 0 0 0 0     - -     2 2 5 5 0 0 0 0     1 1 , , 2 2 , , 3 3 , , 4 4 , , 9 9 , , 1 1 0 0 , , 1 1 1 1 , ,     2 2 1 1 , , 2 2 3 3 , , 2 2 4 4 , , 2 2 5 5 , , 3 3 3 3 , , 3 3 4 4 , , 3 3 5 5 , , 3 3 6 6 , , 3 3 7 7 , , 3 3 9 9 , ,     4 4 0 0     5 5 0 0     - -     5 5 0 0 0 0     1 1 1 1 . . 8 8     b b o o t t h h     f f 1 1 7 7 6 6 3 3     2 2 0 0 0 0 0 0     - -     2 2 9 9 0 0 0 0     7 7 , , 3 3 8 8 , , 4 4 0 0 , , 4 4 1 1     5 5 0 0     - -     5 5 0 0 0 0     1 1 1 1 . . 7 7     b b o o t t h h       f eatures   ?   ideal for multi - carrier systems   ?   lowside or highside lo   ?   11 . 8 db gain   ?   ultra linear   +43 dbm ip3 o   using h s lo or  +3 7.5   dbm ip3 o  using l s lo   ?   9.7 db nf   ?   200    output impedance   ?   wide  flat - performance  if bw   ?   drives adc directly   for dpd applications   ?   low power consumption   ?   5x5   20   pin package   ?   standby mode       d evice  b lock  d iagram       o rdering  i nformation       idt f 175 1nb g i8   0.8 mm height  package   green   industrial  temp range   tape &  reel   omit idt  prefix   rf product line         i f o u t l o i s e t b i a s c o n t r o l s t b y r f v c c

   rf to if single downconverting mixer     1400mhz t o 2500mhz     idt zero - distortion tm   mixer                                                              2                              rev1 december 2013   idtf17 5 1nbgi   datasheet       a bsolute  m aximum  r atings     vcc to gnd   - 0.3v to +5 .5v   stby   - 0.3v to (vcc + 0.3v)   if_out+, if_out - , rf_in   - 0.3v to (vcc + 0.3v)   lo_in   - 0.3v to +0.3v   i f_ set to gnd ,  if_bias   to gnd   - 0.3v to +1.2v   rf input   p ower   +20dbm   continuous power dissipation   1.3w    ja  (junction  C   ambient)   + 40 c/w    jc  (junction  C   case)  the case is defined as the exposed paddle   + 3 c/w   operating temperature range (case temperature)   t c   =  - 40c to +10 5c   maximum junction temperature   150c   storage temperature range   - 65c to +150c   lea d te mperature (soldering, 10s)   +2 60 c       stresses above those listed above may cause permanent damage to the device. functional operation of the   device at these or any other conditions above those indicated in the operational section of this specification is   no t implied. exposure to absolute maximum rating conditions for extended periods may affect device reliability.       

   rf to if single downconverting mixer     1400mhz t o 2500mhz     idt zero - distortion tm   mixer                                                              3                              rev1 december 2013   idtf17 5 1nbgi   datasheet         idt f1751   r ecommended   o perating  c onditions   parameter   comment   symbol   min   typ   max   units   supply voltage(s)   all v cc   pins   v cc   4.75     5.25   v   operatin g  temperature range   case temperature   t case   - 40     +105   degc   rf freq range   sets lo range   f rf 1   14 30     2 05 0   mhz   oversample rf  range   ?   measure gain at  200mhz  if   ?   lo = 1600mhz, 23 0 0mhz   f rf2   1400     2500   lo range     f lo   1400     2500   if freq range     f if   50     500           

   rf to if single downconverting mixer     1400mhz t o 2500mhz     idt zero - distortion tm   mixer                                                              4                              rev1 december 2013   idtf17 5 1nbgi   datasheet     idt f 1751   s p ecification    refer to  typical application  circuit when operated with  v cc   = +5.0v,  t c = +25c,  f rf   =  1 95 0   mhz ,  f if   = 200 mhz ,  f lo   = 1 75 0 mhz ,  p lo   = 0  dbm,  output power = + 1 dbm per tone,  stby = gnd.  transformer  loss  is   de - embedded unless otherwise   no ted .   parameter   comment   symbol   min   typ   max   units   logic input high   for standby pin   v ih   2       v   logic input low   for standby pin   v il       0.8 1   v   logic current   for standby pin   i ih,  i il   - 1     +1   a   supply current   total v cc     i supp     190   21 0   ma   supply current   standby   mode   ?   stby = v ih   i stby     25   30   ma   lo power     p lo   - 3 2     +3   dbm   settling time   ?   pin =  - 13 dbm   ?   gate stby from v ih   to v il   ?   time for   i f signal to settle to  within 1   db of final value   t sett     130     nsec   gain   ?   f rf   = 1400mhz   ?   f lo   = 1600mhz    g lb     11.5     db   ?   f rf   = 1950mhz   ?   f lo   = 1750mhz   g mb   10.6   11.8   13   ?   f rf   = 2500mhz   ?   f lo   = 2300mhz   g hb     10.8     noise figure   ?   f rf   = 1500mhz   ?   f lo   = 1700mhz    nf lb     9.5     db   ?   f rf   = 1950mhz   ?   f lo   = 1750mhz   nf mb     9.7     ?   f rf   = 2400mhz   ?   f lo   = 2200mhz   nf hb     10.5     nf w/blocker   ?   +100 mhz offset blocker   ?   p b lkr   = +4 dbm   nf blk     20     db   output ip3   ?   f rf1   = 1500mhz   ?   f lo   = 1700mhz    ?   p in   =  - 10dbm per tone   ?   5mhz tone separation   oip3 lb   32.5   36.5     dbm   ?   f rf1   = 1950mhz   ?   f lo   = 1750mhz    ?   p in   =  - 10dbm per tone   ?   5mhz tone separation   oip3 mblslo   30   37.5     ?   f rf1   = 1950mhz   ?   f lo   = 215 0mhz    ?   p in   =  - 10dbm per tone   ?   5mhz tone separation   oip3 mbhslo     41     ?   f rf1   = 2400mhz   ?   f lo   = 2200mhz   ?   p in   =  - 10dbm per tone   ?   5mhz tone separation   oip3 hb   38   44.5     2rf  C   2lo rejection   ?   p rf   =  - 10dbm   ?   frequency = 1850mhz    2x2     - 70   - 64   dbc   2 nd   harmonic   pout =  - 3dbm   h2     - 68   - 62   dbc       

   rf to if single downconverting mixer     1400mhz t o 2500mhz     idt zero - distortion tm   mixer                                                              5                              rev1 december 2013   idtf17 5 1nbgi   datasheet       idtf1751   s pecification  -   c ontinued   refer to t ypical application circuit when operated with v cc   = +5.0v, t c = + 25c,  f rf   = 1950 mhz ,  f if   = 200 mhz ,  f lo   = 1750 mhz , p lo   = 0  dbm, output power = +1dbm per tone, stby = gnd unless otherwise not ed.   transformer loss is de - embedded unless otherwise   noted .   parameter   comment   symbol   min   typ   max   units   im2 sum product (im2+)   ?   pout =  - 3 dbm each tone   ?   f if1   = 200 mhz, f if2   = 205 mhz   ?   im2 product = 405 mhz   im2+     - 62   - 56   dbc   im2 diff product (im2 - )   ?   pout =  - 3   dbm each tone   ?   f if1   = 200 mhz, f if2   = 205 mhz   ?   im2 product = 5 mhz   im2 -     - 83   - 77   dbc   1db output compression    output referred   p1db o   17   20.5     dbm   1db input compression   input referred    p1db i     9.7     dbm   gain comp. w/blocker   ?   unmodulated blocker   ?   p in  = +4 dbm,  - 1 00mhz offset   ?   signal pin tone =  - 20dbm   ?   measure  gain of signal   g ac     0.3   0.5   db   gain ripple   ?   fixed lo = 1650 mhz   ?   rf = 1700 to 2100 mhz   ?   if = 50 to 450 mhz       1.5   1.9   db   rf input impedance   single ended    z rf     50        lo port impedance   single ended    z lo     50     if output impedance   differential    z if     200     rf input return loss   single ended   rf rl   10   14     db   lo port return loss   single ended    lo rl   12   15     db   if output return loss   differential   if rl   12   14     db   lo to if leakage     iso li     - 41.5   - 27   dbm   rf to if  leakage   referenced to pin  =   - 10dbm   iso ri     - 48   - 4 2   db c   lo to rf leakage     iso lr     - 50   - 35   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 guaranteed  by design characterization       

   rf to if single downconverting mixer     1400mhz t o 2500mhz     idt zero - distortion tm   mixer                                                              6                              rev1 december 2013   idtf17 5 1nbgi   datasheet       t ypical  o perating  c onditi ons   unless otherwise noted, the fo llowing conditions apply to the typ ops graphs:   ?   v cc   = +5.0v   ?   stby   = gnd   ?   t c = +25c   ?   f rf   = 1950 mhz   ?   f if   = 200 mhz   ?   f lo   = 1750 mhz   ?   p lo   = 0 dbm,   ?   pin =  - 10dbm per tone   ?   transformer loss is de - embedded for gain, output p1db and oip3   graphs               

   rf to if single downconverting mixer     1400mhz t o 2500mhz     idt zero - distortion tm   mixer                                                              7                              rev1 december 2013   idtf17 5 1nbgi   datasheet     toc s  [if   =   200mh z ,   h i gh  s ide  i njection ]   gain, oip3   (1) gain  vs. t case       gain  vs.  vcc     output ip3   vs.  lo level               gain  vs.  lo level     output ip3   vs. t case     output ip3   vs.  vcc           4 5 6 7 8 9 10 11 12 13 14 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 gain (db) rf frequency (mhz) 105degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 0dbm - 40degc  - +5.0v  - 0dbm  4 5 6 7 8 9 10 11 12 13 14 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 gain (db) rf frequency (mhz) 25degc  - +4.75v  - 0dbm 25degc  - +5.0v  - 0dbm 25degc  - +5.25v  - 0dbm  0 5 10 15 20 25 30 35 40 45 50 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 oip3 (dbm) rf frequency (mhz) 25degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 3dbm 25degc  - +5.0v  - - 3dbm  4 5 6 7 8 9 10 11 12 13 14 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 gain (db) rf frequency (mhz) 25degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 3dbm 25degc  - +5.0v  - - 3dbm  0 5 10 15 20 25 30 35 40 45 50 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 oip3(dbm) rf frequency (mhz) 105degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 0dbm - 40degc  - +5.0v  - 0dbm  0 5 10 15 20 25 30 35 40 45 50 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 oip3 (dbm) rf frequency (mhz) 25degc  - +4.75v  - 0dbm 25degc  - +5.0v  - 0dbm 25degc  - +5.25v  - 0dbm

   rf to if single downconverting mixer     1400mhz t o 2500mhz     idt zero - distortion tm   mixer                                                              8                              rev1 december 2013   idtf17 5 1nbgi   datasheet     toc s  [if   =   200mh z ,   h igh  s ide  i njection ]   p1dbo ,   2 x 2   (2)     p1dbo  vs. t case       p1dbo  vs.  vcc     2 x2 rejection   vs.  lo   level           p1dbo  vs.  lo level     2x2 rejection   vs. t case       2x2 rejection   vs.  vcc               12 13 14 15 16 17 18 19 20 21 22 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 p1db output (dbm) rf frequency (mhz) 105degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 0dbm - 40degc  - +5.0v  - 0dbm  12 13 14 15 16 17 18 19 20 21 22 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 p1db output (dbm) rf frequency (mhz) 25degc  - +4.75v  - 0dbm 25degc  - +5.0v  - 0dbm 25degc  - +5.25v  - 0dbm  - 100 - 95 - 90 - 85 - 80 - 75 - 70 - 65 - 60 - 55 - 50 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2x2 rejection (dbc) rf frequency (mhz) 25degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 3dbm 25degc  - +5.0v  - - 3dbm  12 13 14 15 16 17 18 19 20 21 22 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 p1db output (dbm) rf frequency (mhz) 25degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 3dbm 25degc  - +5.0v  - - 3dbm  - 100 - 95 - 90 - 85 - 80 - 75 - 70 - 65 - 60 - 55 - 50 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2x2 rejection (dbc) rf frequency (mhz) 105degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 0dbm - 40degc  - +5.0v  - 0dbm  - 100 - 95 - 90 - 85 - 80 - 75 - 70 - 65 - 60 - 55 - 50 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2x2 rejection (dbc) rf frequency (mhz) 25degc  - +4.75v  - 0dbm 25degc  - +5.0v  - 0dbm 25degc  - +5.25v  - 0dbm

   rf to if single downconverting mixer     1400mhz t o 2500mhz     idt zero - distortion tm   mixer                                                              9                              rev1 december 2013   idtf17 5 1nbgi   datasheet     toc s  [if   =   200mh z ,   h igh  s ide  i njection ]   3x3, h2 rejection   (3)     3x3 rejection   vs. t case       3x3 rejection   vs.  vcc     h2 rejection  vs.  lo level         3x3 r ejection   vs.  lo level     h2 rejection  vs. t case       h2 rejection  vs.  vcc             - 100 - 95 - 90 - 85 - 80 - 75 - 70 - 65 - 60 - 55 - 50 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 3x3 rejection (dbc) rf frequency (mhz) 105degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 0dbm - 40degc  - +5.0v  - 0dbm  - 100 - 95 - 90 - 85 - 80 - 75 - 70 - 65 - 60 - 55 - 50 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 3x3 rejection (dbc) rf frequency (mhz) 25degc  - +4.75v  - 0dbm 25degc  - +5.0v  - 0dbm 25degc  - +5.25v  - 0dbm  - 100 - 90 - 80 - 70 - 60 - 50 - 40 - 30 - 20 - 10 0 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 h2 rejec tion (dbc) rf frequency (mhz) 25degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 3dbm 25degc  - +5.0v  - - 3dbm  - 100 - 95 - 90 - 85 - 80 - 75 - 70 - 65 - 60 - 55 - 50 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 3x3 rejection (dbc) rf frequency (mhz) 25degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 3dbm 25degc  - +5.0v  - - 3dbm  - 100 - 90 - 80 - 70 - 60 - 50 - 40 - 30 - 20 - 10 0 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 h2 rejection (dbc) rf frequency (mhz) 105degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 0dbm - 40degc  - +5.0v  - 0dbm  - 100 - 90 - 80 - 70 - 60 - 50 - 40 - 30 - 20 - 10 0 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 h2 rejec tion (dbc) rf frequency (mhz) 25degc  - +4.75v  - 0dbm 25degc  - +5.0v  - 0dbm 25degc  - +5.25v  - 0dbm

   rf to if single downconverting mixer     1400mhz t o 2500mhz     idt zero - distortion tm   mixer                                                              10                              rev1 december 2013   idtf17 5 1nbgi   datasheet     toc s  [if   =   200mh z ,   h igh  s ide  i njection ]   icc, lo - if leakage   [4]     icc  vs. t case       icc  vs.  vcc       lo to if leakage  vs.  lo level           icc  vs.  lo level       lo to if leakage  vs. t case       lo to if leakage  vs.  vcc             0.15 0.16 0.17 0.18 0.19 0.2 0.21 0.22 0.23 0.24 0.25 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 icc (a) rf frequency (mhz) 105degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 0dbm - 40degc  - +5.0v  - 0dbm  0.15 0.16 0.17 0.18 0.19 0.2 0.21 0.22 0.23 0.24 0.25 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 icc (a) rf frequency (mhz) 25degc  - +4.75v  - 0dbm 25degc  - +5.0v  - 0dbm 25degc  - +5.25v  - 0dbm  - 60 - 50 - 40 - 30 - 20 - 10 0 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 lo to if leakage (dbm) rf frequency (mhz) 25degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 3dbm 25degc  - +5.0v  - - 3dbm  0.15 0.16 0.17 0.18 0.19 0.2 0.21 0.22 0.23 0.24 0.25 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 icc (a) rf frequency (mhz) 25degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 3dbm 25degc  - +5.0v  - - 3dbm  - 60 - 50 - 40 - 30 - 20 - 10 0 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 lo to if leakage (dbm) rf frequency (mhz) 105degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 0dbm - 40degc  - +5.0v  - 0dbm  - 60 - 50 - 40 - 30 - 20 - 10 0 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 lo to if leakage (dbm) rf frequency (mhz) 25degc  - +4.75v  - 0dbm 25degc  - +5.0v  - 0dbm 25degc  - +5.25v  - 0dbm

   rf to if single downconverting mixer     1400mhz t o 2500mhz     idt zero - distortion tm   mixer                                                              11                              rev1 december 2013   idtf17 5 1nbgi   datasheet     toc s  [if   =   200mh z ,   h igh  s ide  i njection ]   rf to if leakage, oip3, hd2   (5)     rf to if leakage  vs. t case       rf to if leakage  vs.  vcc     hd2  vs.  input power               rf to if leakage  vs.  lo level     oip3  vs.  input power     oip3  vs.  del ta frequency of two tones               - 60 - 50 - 40 - 30 - 20 - 10 0 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 rf to if leakage (dbc) rf frequency (mhz) 105degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 0dbm - 40degc  - +5.0v  - 0dbm  - 60 - 50 - 40 - 30 - 20 - 10 0 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 rf to if leakage (dbc) rf frequency (mhz) 25degc  - +4.75v  - 0dbm 25degc  - +5.0v  - 0dbm 25degc  - +5.25v  - 0dbm  - 100 - 90 - 80 - 70 - 60 - 50 - 40 - 30 - 20 - 10 0 - 20 - 18 - 16 - 14 - 12 - 10 - 8 - 6 - 4 - 2 0 2 4 6 8 10 hd2 (dbc) input power (dbm) 25degc  - +5v  - 0dbm  - 1800mhz 25degc  - +5v  - 0dbm  - 2000mhz 25degc  - +5v  - 0dbm  - 2200mhz 25degc  - +5v  - 0dbm  - 2400mhz  - 60 - 50 - 40 - 30 - 20 - 10 0 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 rf to if leakage (dbc) rf frequency (mhz) 25degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 3dbm 25degc  - +5.0v  - - 3dbm  0 5 10 15 20 25 30 35 40 45 50 - 20 - 18 - 16 - 14 - 12 - 10 - 8 - 6 - 4 - 2 0 2 4 6 8 10 oip3(dbm) input power (dbm) 25degc  - +5v  - 0dbm  - 1800mhz 25degc  - +5v  - 0dbm  - 2000mhz 25degc  - +5v  - 0dbm  - 2200mhz 25degc  - +5v  - 0dbm  - 2400mhz  0 5 10 15 20 25 30 35 40 45 50 0.8 2.8 4.8 6.8 8.8 10.8 12.8 14.8 16.8 18.8 20.8 22.8 24.8 26.8 28.8 30.8 oip3 (dbm) two tones delta frequency (mhz)  25degc  - +5v  - 0dbm  - 1800mhz 25degc  - +5v  - 0dbm  - 2000mhz 25degc  - +5v  - 0dbm  - 2200mhz 25degc  - +5v  - 0dbm  - 2400mhz

   rf to if single downconverting mixer     1400mhz t o 2500mhz     idt zero - distortion tm   mixer                                                              12                              rev1 december 2013   idtf17 5 1nbgi   datasheet     toc s  [if   =   200mh z ,   l ow   s ide  i njection ]   gain, oip3   (6)   gain  vs. t case     gain  vs.  vcc     output ip3 vs .  lo level           gain  vs.  lo level     output ip3 vs . t case     output ip3 vs .  vcc               4 5 6 7 8 9 10 11 12 13 14 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 gain (db) rf frequency (mhz) 105degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 0dbm - 40degc  - +5.0v  - 0dbm  4 5 6 7 8 9 10 11 12 13 14 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 gain (db) rf frequency (mhz) 25degc  - +4.75v  - 0dbm 25degc  - +5.0v  - 0dbm 25degc  - +5.25v  - 0dbm  0 5 10 15 20 25 30 35 40 45 50 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 oip3(dbm) rf frequency (mhz) 25degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 3dbm 25degc  - +5.0v  - - 3dbm  4 5 6 7 8 9 10 11 12 13 14 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 gain (db) rf frequency (mhz) 25degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 3dbm 25degc  - +5.0v  - - 3dbm  0 5 10 15 20 25 30 35 40 45 50 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 oip3(dbm) rf frequency (mhz) 105degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 0dbm - 40degc  - +5.0v  - 0dbm  0 5 10 15 20 25 30 35 40 45 50 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 oip3(dbm) rf frequency (mhz) 25degc  - +4.75v  - 0dbm 25degc  - +5.0v  - 0dbm 25degc  - +5.25v  - 0dbm

   rf to if single downconverting mixer     1400mhz t o 2500mhz     idt zero - distortion tm   mixer                                                              13                              rev1 december 2013   idtf17 5 1nbgi   datasheet     toc s  [if   =   200mh z ,   l ow   s ide  i njection ]   p1d bo, 2x2   (7)   p1dbo  vs. t case       p1dbo  vs.  vcc     2x2 rejection   vs.  lo level           p1dbo  vs.  lo level       2x2 rejection   vs. t case       2x2 rejection   vs.  vcc               12 13 14 15 16 17 18 19 20 21 22 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 p1db output (dbm) rf frequency (mhz) 105degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 0dbm - 40degc  - +5.0v  - 0dbm  12 13 14 15 16 17 18 19 20 21 22 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 p1db output (dbm) rf frequency (mhz) 25degc  - +4.75v  - 0dbm 25degc  - +5.0v  - 0dbm 25degc  - +5.25v  - 0dbm  - 100 - 95 - 90 - 85 - 80 - 75 - 70 - 65 - 60 - 55 - 50 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2x2 rejection (dbc) rf frequency (mhz) 25degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 3dbm 25degc  - +5.0v  - - 3dbm  12 13 14 15 16 17 18 19 20 21 22 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 p1db output (dbm) rf frequency (mhz) 25degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 3dbm 25degc  - +5.0v  - - 3dbm  - 100 - 95 - 90 - 85 - 80 - 75 - 70 - 65 - 60 - 55 - 50 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2x2 rejection (dbc) rf frequency (mhz) 105degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 0dbm - 40degc  - +5.0v  - 0dbm  - 100 - 95 - 90 - 85 - 80 - 75 - 70 - 65 - 60 - 55 - 50 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2x2 rejection (dbc) rf frequency (mhz) 25degc  - +4.75v  - 0dbm 25degc  - +5.0v  - 0dbm 25degc  - +5.25v  - 0dbm

   rf to if single downconverting mixer     1400mhz t o 2500mhz     idt zero - distortion tm   mixer                                                              14                              rev1 december 2013   idtf17 5 1nbgi   datasheet     toc s  [if   =   200mh z ,   l ow   s ide  i njection ]   3x3, h2 rejection   [8] 3x3 rejection   vs. t case       3x3 rejecti on   vs.  vcc       h2 rejection   vs.  lo level         3x3 rejection   vs.  lo level       h2 rejection   vs. t case       h2 rejection   vs.  vcc               - 100 - 95 - 90 - 85 - 80 - 75 - 70 - 65 - 60 - 55 - 50 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 3x3 rejection (dbc) rf frequency (mhz) 105degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 0dbm - 40degc  - +5.0v  - 0dbm  - 100 - 95 - 90 - 85 - 80 - 75 - 70 - 65 - 60 - 55 - 50 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 3x3 rejection (dbc) rf frequency (mhz) 25degc  - +4.75v  - 0dbm 25degc  - +5.0v  - 0dbm 25degc  - +5.25v  - 0dbm  - 100 - 90 - 80 - 70 - 60 - 50 - 40 - 30 - 20 - 10 0 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 h2 rejection (dbc) rf frequency (mhz) 25degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 3dbm 25degc  - +5.0v  - - 3dbm  - 100 - 95 - 90 - 85 - 80 - 75 - 70 - 65 - 60 - 55 - 50 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 3x3 rejection (dbc) rf frequency (mhz) 25degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 3dbm 25degc  - +5.0v  - - 3dbm  - 100 - 90 - 80 - 70 - 60 - 50 - 40 - 30 - 20 - 10 0 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 h2 rejection (dbc) rf frequency (mhz) 105degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 0dbm - 40degc  - +5.0v  - 0dbm  - 100 - 90 - 80 - 70 - 60 - 50 - 40 - 30 - 20 - 10 0 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 h2 rejection (dbc) rf frequency (mhz) 25degc  - +4.75v  - 0dbm 25degc  - +5.0v  - 0dbm 25degc  - +5.25v  - 0dbm

   rf to if single downconverting mixer     1400mhz t o 2500mhz     idt zero - distortion tm   mixer                                                              15                              rev1 december 2013   idtf17 5 1nbgi   datasheet     toc s  [if   =   200mh z ,   l ow   s ide  i njection ]   icc, lo to if leakage   (9)   icc  vs. t case       icc  vs.  vcc       lo to if leakage  vs.  lo level           icc  vs.  lo level       lo to if leakage  vs. t case       lo to if leakage  vs.  vcc               0.15 0.16 0.17 0.18 0.19 0.2 0.21 0.22 0.23 0.24 0.25 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 icc (a) rf frequency (mhz) 105degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 0dbm - 40degc  - +5.0v  - 0dbm  0.15 0.16 0.17 0.18 0.19 0.2 0.21 0.22 0.23 0.24 0.25 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 icc (a) rf frequency (mhz) 25degc  - +4.75v  - 0dbm 25degc  - +5.0v  - 0dbm 25degc  - +5.25v  - 0dbm  - 60 - 50 - 40 - 30 - 20 - 10 0 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 lo to if leakage (dbm) rf frequency (mhz) 25degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 3dbm 25degc  - +5.0v  - - 3dbm  0.15 0.16 0.17 0.18 0.19 0.2 0.21 0.22 0.23 0.24 0.25 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 icc (a) rf frequency (mhz) 25degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 3dbm 25degc  - +5.0v  - - 3dbm  - 60 - 50 - 40 - 30 - 20 - 10 0 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 lo to if leakage (dbm) rf frequency (mhz) 105degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 0dbm - 40degc  - +5.0v  - 0dbm  - 60 - 50 - 40 - 30 - 20 - 10 0 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 lo to if leakage (dbm) rf frequency (mhz) 25degc  - +4.75v  - 0dbm 25degc  - +5.0v  - 0dbm 25degc  - +5.25v  - 0dbm

   rf to if single downconverting mixer     1400mhz t o 2500mhz     idt zero - distortion tm   mixer                                                              16                              rev1 december 2013   idtf17 5 1nbgi   datasheet     toc s  [if   =   200mh z ,   l ow   s ide  i njection ]   rf to if leakage, oip3, h2   (10)     rf to if leakage  vs. t case       rf to if leakage  vs.  vcc     hd2  vs.  input power         rf to if leakage  vs .  lo level     oip3  vs.  input power     oip3  vs.  delta frequency of two tones             - 60 - 50 - 40 - 30 - 20 - 10 0 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 rf to if leakage (dbc) rf frequency (mhz) 105degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 0dbm - 40degc  - +5.0v  - 0dbm  - 60 - 50 - 40 - 30 - 20 - 10 0 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 rf to if leakage (dbc) rf frequency (mhz) 25degc  - +4.75v  - 0dbm 25degc  - +5.0v  - 0dbm 25degc  - +5.25v  - 0dbm  - 100 - 90 - 80 - 70 - 60 - 50 - 40 - 30 - 20 - 10 0 - 20 - 18 - 16 - 14 - 12 - 10 - 8 - 6 - 4 - 2 0 2 4 6 8 10 hd2 (dbc) input power (dbm) 25degc  - +5v  - 0dbm  - 1800mhz 25degc  - +5v  - 0dbm  - 2000mhz 25degc  - +5v  - 0dbm  - 2200mhz 25degc  - +5v  - 0dbm  - 2400mhz  - 60 - 50 - 40 - 30 - 20 - 10 0 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 rf to if leakage (dbc) rf frequency (mhz) 25degc  - +5.0v  - 0dbm 25degc  - +5.0v  - 3dbm 25degc  - +5.0v  - - 3dbm  0 5 10 15 20 25 30 35 40 45 50 - 20 - 18 - 16 - 14 - 12 - 10 - 8 - 6 - 4 - 2 0 2 4 6 8 10 oip3(dbm) input power (dbm) 25degc  - +5v  - 0dbm  - 1800mhz 25degc  - +5v  - 0dbm  - 2000mhz 25degc  - +5v  - 0dbm  - 2200mhz 25degc  - +5v  - 0dbm  - 2400mhz  0 5 10 15 20 25 30 35 40 45 50 0.8 2.8 4.8 6.8 8.8 10.8 12.8 14.8 16.8 18.8 20.8 22.8 24.8 26.8 28.8 30.8 oip3 (dbm) two tones delta frequency (mhz)  25degc  - +5v  - 0dbm  - 1800mhz 25degc  - +5v  - 0dbm  - 2000mhz 25degc  - +5v  - 0dbm  - 2200mhz 25degc  - +5v  - 0dbm  - 2400mhz

   rf to if single downconverting mixer     1400mhz t o 2500mhz     idt zero - distortion tm   mixer                                                              17                              rev1 december 2013   idtf17 5 1nbgi   datasheet     toc s  nf ,  settling   t ime, return los s   (11)     noise figure vs.  t case     turn on settling        lo port  return   los s            noise figure with blocker   (rf: 1950mhz,  blkr : 2050mhz)     turn  off settling       rf   port   return   los s             0 2 4 6 8 10 12 14 16 18 20 1400 1600 1800 1950 2100 2300 2500 noise figure (db) rf frequency (mhz)  - 40degc 25degc 105degc  - 0.4  - 0.3  - 0.2  - 0.1  0.0  0.1  0.2  0.3  0.4  - 40  - 20  0  20  40  60  80  100  120  140  160  180  200  amplitude (volts) time (ns) signal stby  - 50 - 45 - 40 - 35 - 30 - 25 - 20 - 15 - 10 - 5 0 1001  1186  1372  1558  1743  1929  2115  2300  2486  2671  2857  return loss (db) frequency (mhz)  0 5 10 15 20 25 30 35 40 45 50 - 30 - 28 - 26 - 24 - 22 - 20 - 18 - 16 - 14 - 12 - 10 - 8 - 6 - 4 - 2 0 2 4 6 7 noise figure  (db) blocker power (dbm)  - 0.4  - 0.3  - 0.2  - 0.1  0.0  0.1  0.2  0.3  0.4  - 28  - 21  - 14  - 7  0  8  15  22  29  36  44  51  58  65  amplitude (volts) time (ns) signal stby  - 20 - 18 - 16 - 14 - 12 - 10 - 8 - 6 - 4 - 2 0 1000  1186  1372  1558  1743  1929  2115  2300  2486  2671  2857  return loss (db) frequency (mhz)

   rf to if single downconverting mixer     1400mhz t o 2500mhz     idt zero - distortion tm   mixer                                                              18                              rev1 december 2013   idtf17 5 1nbgi   datasheet     toc s  return lo ss   ( 12)   if port return los s                 - 20 - 18 - 16 - 14 - 12 - 10 - 8 - 6 - 4 - 2 0 30  86  141  197  253  308  364  420  476  531  587  643  698  if return loss (db) frequency (mhz)

   rf to if single downconverting mixer     1400mhz to 2500mhz       idt zero - distortion tm   mixer                                                               19                              rev1 december 2013   idtf17 5 1nbgi   datasheet     p ackage  d rawing  (nbg20)                                    

   rf to if single downconverting mixer     1400mhz to 2500mhz       idt zero - distortion tm   mixer                                                               20                              rev1 december 2013   idtf17 5 1nbgi   datasheet     p in  d iagram               p a c k a g e   d r a w i n g 5     m m   x   5   m m   p a c k a g e   d i m e n s i o n 3 . 1   m m     x   3 . 1   m m   e x p o s e d   p a d d l e 0 . 6 5   m m   p i t c h 2 0   p i n s 0 . 7 5   m m   h e i g h t 0 . 3 0   m m   p a d   w i d t h 0 . 5 5   m m   p a d   l e n g t h g n d   [ n c ] g n d   [ r f   r t n ] r f _ i n v c c t o p   v i e w ( l o o k i n g   t h r o u g h   t h e   t o p   o f   t h e   p a c k a g e ) e x p o s e d   p a d 5 4 3 2 1 c o   0 . 3 5   m m n c g n d   g n d   [ l o _ a d j ] g n d l o _ i n 1 5 1 4 1 3 1 2 1 1 g n d n c   [ d i e   i d ] v c c i f _ b i a s v c c   [ n c ] 1 0 9 8 7 6 i f _ s e t i f o u t + i f o u t - s t b y 2 0 1 9 1 8 1 7 1 6 v c c b l a c k   t e x t   i s   r e c o m m e n d e d   e x t e r n a l   c o n n e c t i o n r e d   t e x t   d e n o t e s   i n t e r n a l   f u n c t i o n   o r   c o n n e c t i o n g n d   [ l _ e x t ]

   rf to if single downconverting mixer     1400mhz to 2500mhz       idt zero - distortion tm   mixer                                                               21                              rev1 december 2013   idtf17 5 1nbgi   datasheet     p in  d escriptions        pin   name   function   1   vcc   power supply. bypass to gnd with capacitors shown   in the  typical application circuit as close as possible to pin.   2   rf_in   rf input. internally matched to 50 .  do not apply dc to this  pin.   3   gnd [ rf_rtn ]   rf input balun return.  ground this pin   4   gnd   internally bonded to gnd   5   gnd [nc]   no connection. not internally connected. ok to connect to  vcc.  ok to connect to gnd.   6   vcc [nc]   no connection. not internally connected. ok to connect to  vcc.  ok to connect to gnd.   7   if_bias   connect the specified resistor from this pin to ground to  optimize linearity.   8   vcc   power supply. bypass to gnd with capacitors shown in the  typical  application circuit as close as possible to pin.   9   nc   [die id ]   this pin serves as the die id.  leave it unconnected   10   gnd   internally bonded to gnd   11   lo_in   local oscillator input. this input is internally matched to 50.  this pin requires an input dc - blocking capacitor   12   gnd   internally bonded to gnd   13   gnd [ lo_adj ]   ground this pin for best linearity performance.  a resistor  from this pin to gnd can be used   to reduce dc power  consumption while slightly degrading linearity performance.     14   vcc   power supply. bypass to gnd with capacitors shown in the  typical application circuit as close as possible to pin.   15   nc   no connection. not internally connected. ok t o connect to  vcc.  ok to connect to gnd.   16   gnd   [l_ext]   provisions for an external inductor.   ground this pin for  normal operation .   17   stby   ground for normal operation.  pull high to disable   18   if_out -   mixer differential if  output. connect pullup induct or   from  this  pin   to vcc (see the typical  application   circuit).   19   if_out+   mixer differential if  output. connect pullup inductor   from  this  pin   to vcc (see the typical  application   circuit).   20   if_set   connect the specified resistor from this pin to ground t o set  the correct icc for the if amplifier.        ep     exposed pad. internally connected to gnd.  connect to  ground with multiple vias for good thermal relief       

   rf to if single downconverting mixer     1400mhz to 2500mhz       idt zero - distortion tm   mixer                                                               22                              rev1 december 2013   idtf17 5 1nbgi   datasheet     ev kit  /   a pplication  c ircuit          

   rf to if single downconverting mixer     1400mhz to 2500mhz       idt zero - distortion tm   mixer                                                               23                              rev1 december 2013   idtf17 5 1nbgi   datasheet     p ower  s upplies     all supply pins shoul d be bypassed with external capacitors to minimize noise and fast transients. supply noise can  degrade noise figure and fast transients can trigger esd clamps and cause them to fail. supply 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.     ev kit  p icture /l ayout /o peration                               inner position for lc mode   (r 16, r18 )   unused         o u t p u t   4 : 1 t r a n s f o r m e r 5 0   o h m   i f   o u t   p o r t c l o s e   f o r   n o r m a l o p e r a t i o n d c   p o w e r u n u s e d

   rf to if single downconverting mixer     1400mhz to 2500mhz       idt zero - distortion tm   mixer                                                               24                              rev1 december 2013   idtf17 5 1nbgi   datasheet     evk it  bom                       t op   m arkings             f1751  item # value size/rev desc mfr. part # mfr. supplier part # supplier part reference qty 1 10nf 0402 cap cer 10000pf 16v 10% x7r 0402  grm155r71c103ka01d murata 490-1313-1-nd digikey c2,3,7,9,12 5 2 10uf 0603 cap cer 10uf 6.3v x5r 0603 grm188r60j106me47d murata 490-3896-1-nd digikey c4 1 3 39pf 0402 cap cer 39pf 50v 5% c0g 0402 grm1555c1h390jz010 murata 490-1286-1-nd digikey c8,10 2 4 0 0402 res 0.0 ohm 1/10w 0402 smd  erj-2ge0r00x panasonic p0.0jct-nd digikey r2,3,4,5,6,7,10,  11,14,l5,c1,c5 12 5 1k 0402 res 1k ohm 1/10 1% 0402 smd erj-2rkf1001x panasonic p1.00klct-nd digikey r9 1 6 8.66k 0402 res 8.66k ohm 1/10 1% 0402 smd ERJ-2RKF8661X panasonic p8.66klct-nd digikey r13 1 7 47k 0402 res 47.0k ohm 1/16w 1% 0402 smd rc0402fr-0747kl yageo 311-47.0klrct-nd digikey r8 1 8 22nh 0402 0402 inductor 22nh lqw series lqw15an22nj00d murata 490-1150-1-nd digikey l1,4 2 9 820nh 0805 0805cs (2012) ceramic chip inductor 0805cs-821xjlb coilcraft 0805cs-821xjlb coilcraft l2,3 2 10 header_2pin th_2 conn header vert sgl 2pos gold  961102-6404-ar 3m 3m9447-nd digikey jp1,2 2 11 sma_end_launch .062 conn sma jack end launch pcb (big) 142-0701-851 emerson johnson 530-142-0701-851 mouser j5,6 2 12 sma_end_launch .062 conn sma jack end launch pcb (small) 142-0711-821 emerson johnson 530-142-0711-821 mouser j2,3 2 13 4:1 balun sm-22 4:1 center tap balun 50 ohm 3 to 800mhz tc4-6tg2+ mini circuits tc4-6tg2+ mini circuits t1 1 14 f1751 qfn-24 if mixer nbg24 f1751  idt f1751-012 u1 1 15 pcb 03 printed circuit board f1751 ev kit rev 03 1 16 bom 01 bill of material 17 dnp 402 r1,12,15,c6,11,  13,14,15,jp3 total 36 11/26/2013  i d t f 1 7 5 1 n b g i z d 1 3 2 1 a q 9 6 a 0 1 2 m y p a r t   n u m b e r d a t e   c o d e   [ y y w w ] ( w e e k   2 1   o f   2 0 1 3 ) l o t   c o d e d i e   s t e p   
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