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		  Datasheet File OCR Text:


		  for price, delivery and to place orders: hittite microwave corporation, 20 alpha road, chelmsford, ma 01824 phone: 978-250-3343     fax: 978-250-3373     order on-line at www.hittite.com application support: phone: 978-250-3343  or  apps@hittite.com frequency divi d ers & detectors -  s m t 4 4 - 1 general description features functional diagram typical applications 0.1 - 15 ghz low noise programmable  divider (n = 1, 2, 4, 8) HMC862LP3E v03.1210 t he  hm c 862lp3 e   is  a  low  noise  programmable  frequency  divider  in  a  3x3  mm  leadless  surface  mount  package.  t he  divider  can  be  programmed  to  divide  from  n =1,  2,  4,  8  in  the  100  mhz  to  15  ghz  input  frequency  range.  t he  low  phase  noise,  wide  frequency  range  and  fexible  division    ratio make this device ideal for high performance and  wide band communication  systems. low  n oise floor: -153 dbc/hz at 100 khz offset programmable frequency divider,  n  = 1, 2, 4, 8 wide bandwidth: 100 mhz to 15 ghz 16 lead 3x3 mm  s m t  package: 9mm 2 electrical specifcations,  t a  = +25 c, vcc1 = vcc2 = +5v t he hm c 862lp3 e  is ideal for: ? s atellite  c ommunication  s ystems ? point-to-point & point-to-multi-point  r adios ? military applications ? t est  e quipment parameter c onditions min. t yp. max. u nits rf input characteristics max  r f i nput frequency s ine wave or  s quare wave  i nput 15 ghz min  r f i nput frequency s ine wave or  s quare wave  i nput  [1] 0.1 ghz r f i nput power  r ange ( n  = 1) s ine wave or  s quare wave  i nput  [1] [2]  fin < 8 ghz -10 10 dbm s ine wave or  s quare wave  i nput  [1] [2]  fin > 8 ghz -10 0 dbm r f i nput power  r ange ( n  = 2, 4, 8) s ine wave or  s quare wave  i nput  [1] -10 10 dbm divider output characteristics o utput power ( n  = 1) (see the pout plot for  n  = 1)  [2] -2 to +3 dbm o utput power ( n  = 2, 4, 8) (see the pout plots for each division ratio) 2 dbm divider  r atio  n 1, 2, 4, 8 ss b phase  n oise @ 100 khz  o ffset fin = 6 ghz, pin = 0 dbm,  n = 2 -153 dbc/hz logic inputs vi h i nput high  v oltage 3 5 v vi l i nput low  v oltage 0 0.4 v power supplies v cc analog  s upply 4.75 5 5.25 v current consumption i cc n  = 1, s 0 = l,  s 1 = l,  s 2 = l 106 ma n  = 2, s 0 = h,  s 1 = l,  s 2 = l 143 ma n  = 4, s 0 = h,  s 1 = h,  s 2 = l 153 ma n  = 8, s 0 = h,  s 1 = h,  s 2 = h 162 ma c ontrol bits 3 bit [1]  s quare wave input waveform is recommended below 400 mhz for best phase noise performance.  i f sine wave input waveform is used below  400 mhz, it is recommended that power input is > +5 dbm for best operation including phase noise performance. [2] for  n  = 1,  frequencies >  8 ghz,  and input power > 0 dbm, output power will saturate and gradually drop with increasing input power, but  part will continue to function.  

 for price, delivery and to place orders: hittite microwave corporation, 20 alpha road, chelmsford, ma 01824 phone: 978-250-3343     fax: 978-250-3373     order on-line at www.hittite.com application support: phone: 978-250-3343  or  apps@hittite.com frequency divi d ers & detectors -  s m t 4 4 - 2 divide-by-1 input sensitivity vs. temperature phase noise vs. temperature,  pin = 0 dbm, fin = 6 ghz output harmonics, pin = 0 dbm t = 25 c phase noise vs. frequency, pin = 0 dbm reverse leakage, pin = 0 dbm t = 25 c -10 -8 -6 -4 -2 0 2 4 6 8 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 +25c +85c -40c output power (dbm) input frequency (ghz) -25 -20 -15 -10 -5 0 5 10 15 0 2 4 6 8 10 12 14 16 18 20 min pin +25c max pin +25c min pin +85c max pin +85c min pin -40c max pin -40c input power (dbm) input frequency (ghz) -160 -150 -140 -130 -120 1.0e+2 1.0e+3 1.0e+4 1.0e+5 1.0e+6 1.0e+7 +25c +85c  -40c ssb phase noise (dbc/hz) offset frequency (hz) -160 -155 -150 -145 -140 -135 -130 -125 -120 1.0e+2 1.0e+3 1.0e+4 1.0e+5 1.0e+6 1.0e+7 100mhz sq 100mhz sine 6 ghz 15 ghz ssb phase noise (dbc/hz) offset frequency (hz) -70 -60 -50 -40 -30 -20 -10 0 10 0 2 4 6 8 10 12 14 16 18 20 pfeedthru 3rd harmonic output level (dbm) input frequency (ghz) output power vs. temperature, pin = 0 dbm -50 -40 -30 -20 -10 0 both output ports terminated one output port terminated 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 power level (dbm) input frequency (ghz) HMC862LP3E v03.1210 0.1 - 15 ghz low noise programmable   divider (n = 1, 2, 4, 8)  

 for price, delivery and to place orders: hittite microwave corporation, 20 alpha road, chelmsford, ma 01824 phone: 978-250-3343     fax: 978-250-3373     order on-line at www.hittite.com application support: phone: 978-250-3343  or  apps@hittite.com frequency divi d ers & detectors -  s m t 4 4 - 3 divide-by-2 input sensitivity vs. temperature phase noise vs. temperature pin = 0 dbm, fin = 6 ghz output harmonics, pin = 0 dbm t = 25 c phase noise vs. frequency, pin = 0 dbm reverse leakage, pin = 0 dbm t = 25 c -10 -8 -6 -4 -2 0 2 4 6 8 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 +25c +85c -40c output power (dbm) input frequency (ghz) -25 -20 -15 -10 -5 0 5 10 15 0 2 4 6 8 10 12 14 16 18 20 min pin +25c max pin +25c min pin +85c max pin +85c min pin -40c max pin -40c input power (dbm) input frequency (ghz) -160 -150 -140 -130 -120 1.0e+2 1.0e+3 1.0e+4 1.0e+5 1.0e+6 1.0e+7 +25c +85c  -40c ssb phase noise (dbc/hz) offset frequency (hz) -170 -160 -150 -140 -130 -120 1.0e+2 1.0e+3 1.0e+4 1.0e+5 1.0e+6 1.0e+7 100mhz sq 100mhz sine 6 ghz 15 ghz ssb phase noise (dbc/hz) offset frequency (hz) -70 -60 -50 -40 -30 -20 -10 0 10 0 2 4 6 8 10 12 14 16 18 20 pfeedthru 3rd harmonic output level (dbm) input frequency (ghz) output power vs. temperature, pin = 0 dbm -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 both output ports terminated one output port terminated power level (dbm) input frequency (ghz) HMC862LP3E v03.1210 0.1 - 15 ghz low noise programmable   divider (n = 1, 2, 4, 8)  

 for price, delivery and to place orders: hittite microwave corporation, 20 alpha road, chelmsford, ma 01824 phone: 978-250-3343     fax: 978-250-3373     order on-line at www.hittite.com application support: phone: 978-250-3343  or  apps@hittite.com frequency divi d ers & detectors -  s m t 4 4 - 4 divide-by-4 phase noise vs. temperature pin = 0 dbm, fin = 6 ghz phase noise vs. frequency, pin = 0 dbm input sensitivity vs. temperature output harmonics, pin = 0 dbm t = 25 c reverse leakage, pin = 0 dbm t = 25 c -10 -8 -6 -4 -2 0 2 4 6 8 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 +25c +85c -40c output power (dbm) input frequency (ghz) -25 -20 -15 -10 -5 0 5 10 15 0 2 4 6 8 10 12 14 16 18 20 min pin +25c max pin +25c min pin +85c max pin +85c min pin -40c max pin -40c input power (dbm) input frequency (ghz) -160 -150 -140 -130 -120 1.0e+2 1.0e+3 1.0e+4 1.0e+5 1.0e+6 1.0e+7 +25c +85c  -40c ssb phase noise (dbc/hz) offset frequency (hz) -170 -160 -150 -140 -130 -120 1.0e+2 1.0e+3 1.0e+4 1.0e+5 1.0e+6 1.0e+7 100mhz sq 100mhz sine 6 ghz 15 ghz ssb phase noise (dbc/hz) offset frequency (hz) -70 -60 -50 -40 -30 -20 -10 0 10 0 2 4 6 8 10 12 14 16 18 20 pfeedthru 3rd harmonic output level (dbm) input frequency (ghz) output power vs. temperature, pin = 0 dbm -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 both output ports terminated one output port terminated power level (dbm) input frequency (ghz) HMC862LP3E v03.1210 0.1 - 15 ghz low noise programmable   divider (n = 1, 2, 4, 8)  

 for price, delivery and to place orders: hittite microwave corporation, 20 alpha road, chelmsford, ma 01824 phone: 978-250-3343     fax: 978-250-3373     order on-line at www.hittite.com application support: phone: 978-250-3343  or  apps@hittite.com frequency divi d ers & detectors -  s m t 4 4 - 5 divide-by-8 input sensitivity vs. temperature output harmonics, pin = 0 dbm t = 25 c output power vs. temperature, pin = 0 dbm reverse leakage, pin = 0 dbm t = 25 c -10 -8 -6 -4 -2 0 2 4 6 8 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0 +25c +85c -40c output power (dbm) input frequency (ghz) -25 -20 -15 -10 -5 0 5 10 15 0 2 4 6 8 10 12 14 16 18 20 min pin +25c max pin +25c min pin +85c max pin +85c min pin -40c max pin -40c input power (dbm) input frequency (ghz) -160 -150 -140 -130 -120 1.0e+2 1.0e+3 1.0e+4 1.0e+5 1.0e+6 1.0e+7 +25c +85c  -40c ssb phase noise (dbc/hz) offset frequency (hz) -170 -160 -150 -140 -130 -120 1.0e+2 1.0e+3 1.0e+4 1.0e+5 1.0e+6 1.0e+7 100mhz sq 100mhz sine 6 ghz 15 ghz ssb phase noise (dbc/hz) offset frequency (hz) -70 -60 -50 -40 -30 -20 -10 0 10 0 2 4 6 8 10 12 14 16 18 20 pfeedthru 3rd harmonic output level (dbm) input frequency (ghz) phase noise vs. temperature pin = 0 dbm, fin = 6 ghz phase noise vs. frequency, pin = 0 dbm -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 both output ports terminated one output port terminated power level (dbm) input frequency (ghz) HMC862LP3E v03.1210 0.1 - 15 ghz low noise programmable   divider (n = 1, 2, 4, 8)  

 for price, delivery and to place orders: hittite microwave corporation, 20 alpha road, chelmsford, ma 01824 phone: 978-250-3343     fax: 978-250-3373     order on-line at www.hittite.com application support: phone: 978-250-3343  or  apps@hittite.com frequency divi d ers & detectors -  s m t 4 4 - 6 absolute maximum ratings reliability information rf i nput power 13 dbm s upply  v oltage ( vcc) 5.5v logic inputs  (s0, s1, s2) -0.5v  to (0.5v +  vcc) s torage  t emperature -65 to +125  c esd s ensitivity (hbm) class 1a junction  t emperature to maintain  1 million hour mttf 150  c n ominal junction  t emperature  (t = 85 c) 112  c t hermal r esistance  (junction to g n d paddle, 5v s upply) 33 c/w o perating  t emperature -40 to +85  c digital control input voltages s tate s 0,  s 1,  s 2 low 0 to 0.4 v high  3 v  to 5 v e l ectrost a tic   sensitive d evice o b serve  ha n dl in g p rec a utions programming truth table  for frequency division ratios s 0 s 1 s 2 divider  r atio ( n ) 0 0 0 1 1 0 0 2 1 1 0 4 1 1 1 8 0 = logic low    1 = logic high n ote:  v cc1,  v cc2 must be applied before logic. HMC862LP3E v03.1210 0.1 - 15 ghz low noise programmable   divider (n = 1, 2, 4, 8) icc vs. vcc 0 50 100 150 200 4.7 4.8 4.9 5 5.1 5.2 5.3 n = 1  n = 2  n = 4  n = 8 operating current (ma) vcc (v)  

 for price, delivery and to place orders: hittite microwave corporation, 20 alpha road, chelmsford, ma 01824 phone: 978-250-3343     fax: 978-250-3373     order on-line at www.hittite.com application support: phone: 978-250-3343  or  apps@hittite.com frequency divi d ers & detectors -  s m t 4 4 - 7 HMC862LP3E v03.1210 0.1 - 15 ghz low noise programmable   divider (n = 1, 2, 4, 8) outline drawing part  n umber package body material lead finish m s l r ating package marking  [1] hm c 862lp3 e r oh s -compliant low  s tress  i njection molded plastic 100% matte  s n m s l1  [2] 862 xxx [1] 4-digit lot number xxxx [2] max peak refow temperature of 260  c package information notes : 1.   l e adf r am e  ma teri al:  co pp er  all oy 2.   d i m ensions  a re   in  inc h es  [m i ll i m eters ]. 3.   l e ad  s pa cin g to l er a nce   is  non - cu m u la tive 4.  pad b urr  l en g t h s hall b e  0.15mm max i m u m.      pad b urr  h ei gh t s hall b e  0.05mm max i m u m. 5.  pa c kag e  wa r p s hall  not  e x cee d 0.05mm. 6.  all g roun d l e ad s a n d g roun d paddl e m ust        b e  so ld ere d to p c b r f g roun d. 7.   re f er  to h ittite  appl ic a tion   note f or   su gg este d       p c b la n d pa ttern .  

 for price, delivery and to place orders: hittite microwave corporation, 20 alpha road, chelmsford, ma 01824 phone: 978-250-3343     fax: 978-250-3373     order on-line at www.hittite.com application support: phone: 978-250-3343  or  apps@hittite.com frequency divi d ers & detectors -  s m t 4 4 - 8 pin description pin  n umber function description i nterface  s chematic 1, 4, 8, 9,  12, 14, 15 g n d ground: backside of package has exposed metal ground slug which  must be connected to  r f/d c  ground. 2 in r f i nput must be d c  blocked. 3 nin r f i nput 180 out of phase with pin 2 for differential  operation. a c  ground for single ended operation. d c  block for differential operation. 5, 6, 7 s 0,  s 1,  s 2 c m os  compatible division ratio control bit. s ee programming  t ruth  t able 10 nout divider output 180 out of phase with pin 11. r f output must be d c  blocked. 11 out divided  o utput.  r f output must be d c  blocked. 13, 16 v cc1,  v cc2 s upply voltage 5 v . c onnect both pins to +5 v  supply. HMC862LP3E v03.1210 0.1 - 15 ghz low noise programmable   divider (n = 1, 2, 4, 8)  

 for price, delivery and to place orders: hittite microwave corporation, 20 alpha road, chelmsford, ma 01824 phone: 978-250-3343     fax: 978-250-3373     order on-line at www.hittite.com application support: phone: 978-250-3343  or  apps@hittite.com frequency divi d ers & detectors -  s m t 4 4 - 9 HMC862LP3E v03.1210 0.1 - 15 ghz low noise programmable   divider (n = 1, 2, 4, 8) evaluation pcb list of materials for evaluation pcb 119351   [1] i tem description j1 - j3 p c b mount  s ma-f  r f c onnector j4 d c c onnector header, molex 2mm c 1 - c 4 a tc 530l, 100 nf, 16 v , broadband  c apacitor, 0402 pkg. c 5,  c 6 1000 pf  c apacitor, 0402 pkg. c 7,  c 8 4.7 f  c apacitor,  t antalum, 1206 pkg. r 1 - r 3 10 k o hm  r esistor, 0402 pkg. v cc1,  v cc2 mill-max 0.040" dia. p c  pin, 3101-2-00-21-00-00-08-0 u 1 hm c 862lp3 e , programmable divider p c b  [2] 119349  e valuation board [1]  r eference this number when ordering complete evaluation p c b [2]  c ircuit board material:  r ogers 4350 or arlon 25f r t he  circuit  board  used  in  the  application  should    use  r f  circuit  design  techniques.  s ignal  lines  should  have  50  ohm  impedance  while  the  package  ground leads and backside ground paddle should be  connected directly to the ground plane similar to that  shown.  a  sufficient  number  of  via  holes  should  be  used  to  connect  the  top  and  bottom  ground  planes.  t he  evaluation  circuit  board  shown  is  available  from  hittite upon request.  

 for price, delivery and to place orders: hittite microwave corporation, 20 alpha road, chelmsford, ma 01824 phone: 978-250-3343     fax: 978-250-3373     order on-line at www.hittite.com application support: phone: 978-250-3343  or  apps@hittite.com frequency divi d ers & detectors -  s m t 4 4 - 10 evaluation pcb schematic HMC862LP3E v03.1210 0.1 - 15 ghz low noise programmable   divider (n = 1, 2, 4, 8)  
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