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		  Datasheet File OCR Text:


		  r07ds0095ej0600  rev.6.00    page 1 of 32  mar 19, 2012      preliminary  datasheet  rqa0011dns  silicon n-channel mos fet  features  ?   high output power, high gain, high efficiency  pout = +40.2 dbm, linear gain = 22.5 db, pae = 70% (f = 520 mhz)  ?   small outline package (wson0504-2: 5.0  ?  4.0  ?  0.8 mm)  ?   electrostatic discharge immunity test  (iec standard, 61000-4-2, level4)    outline  1. gate   2. source  3. drain 1 3 2 renesas package code: pwsn0002za-b (package name:  hwson-2 ) 1 32 1 32   note:  marking is ?rqa0011?.    absolute maximum ratings   (ta = 25c)  item symbol ratings unit  drain to source voltage  v dss  16  v  gate to source voltage  v gss  5  v  drain current  i d  3.8 a  channel dissipation  pch note  15  w  channel temperature  tch  150  ?c  storage temperature  tstg  ?55 to +150  ?c  note: value at tc = 25 ?c    this device is sensitive to electro static dischar ge.   an adequate careful handling procedure is requested.  r07ds0095ej0600 rev.6.00 mar 19, 2012

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 2 of 32  mar 19, 2012    electrical characteristics  (ta = 25c)  item symbol  min. typ max. unit test  conditions  zero gate voltage drain current  i dss  ?  ?  20  ? a v ds  = 16 v, v gs  = 0  gate to source leak current  i gss  ?  ?  3  ? a v gs  = 5 v, v ds  = 0  gate to source cutoff voltage  v gs (off) 0.25  0.4  0.75  v  v ds  = 7.5 v, i d  = 1ma  forward transfer admittance  |y fs | 3.8 4.8 5.8  s v ds  = 7.5 v, i d  = 2 a  input capacitance  ciss  ?  102  ?  pf  v gs  = 5 v, v ds  = 0, f = 1 mhz  output capacitance  coss ? 50 ? pf v ds  = 7.5 v, v gs  = 0, f = 1 mhz  reverse transfer capacitance  crss  ?  4.5  ?  pf  v dg  = 7.5 v, v gs  = 0, f = 1 mhz  ? 33.9 ? dbm  output power  pout  ? 2.4 ?  w  power added efficiency  pae  ?  62  ?  %  v ds  = 3.6 v, i dq  = 200 ma,  f = 155 mhz,  pin = +25 dbm (316 mw)  ? 39.4 ? dbm  output power  pout  ? 8.8 ?  w  power added efficiency  pae  ?  66  ?  %  v ds  = 7.5 v, i dq  = 200 ma,  f = 155 mhz,  pin = +25 dbm (316 mw)  ? 33.8 ? dbm  output power  pout  ? 2.4 ?  w  power added efficiency  pae  ?  60  ?  %  v ds  = 3.6 v, i dq  = 200 ma,  f = 360 mhz,  pin = +25 dbm (316 mw)  ? 40.1 ? dbm  output power  pout  ? 10.2 ?  w  power added efficiency  pae  ?  70  ?  %  v ds  = 7.5 v, i dq  = 200 ma,  f = 360 mhz,  pin = +25 dbm (316 mw)  ? 35.8 ? dbm  output power  pout  ? 3.8 ?  w  power added efficiency  pae  ?  60  ?  %  v ds  = 3.6 v, i dq  = 200 ma,  f = 520 mhz,  pin = +25 dbm (316 mw)  38.7 40.2  ?  dbm  output power  pout  7.4 10.4  ?  w  power added efficiency  pae  60  71  ?  %  v ds  = 7.5 v, i dq  = 200 ma,  f = 520 mhz,  pin = +25 dbm (316 mw)    main characteristics  maximum channel power dissipation curve 0 50 100 case temperature   t c   (c) 150 200 0 channel power dissipation   pch  (w) 5 10 15 20 drain to source voltage   v ds   (v) drain current   i d   (a) typical output characteristics 0 1 2 3 02 4 6 810 4 v gs  = 1.0 v pulse test 1.5 v 1.25 v 1.75 v 2.0 v  

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 3 of 32  mar 19, 2012    gate   to   source   vo ltage    v gs   (v) i nput   capac i tance    c i ss  (p f ) i nput   capac i tance   vs . gate   to   source   vo l tage output   capac i tance   vs . dra i n   to   source   vo l tage output   capac i tance     coss   (p f ) 10 100 1000 dra i n   to   source   vo l tage    v ds    (v) r everse  t rans f er   capac i tance   vs . drain to  gate  vo l tage 0 . 11 10 drain to gate  vo l tage    v dg    (v) 1 10 100 r everse  t rans f er   capac i tance     crss   (p f ) 40 60 80 100 120 - 5 -4 - 3 - 2 - 1123 4 5 0 140 maximum stable gain, |s21| 2 vs .  drain current maximum stable gain   msg  (db)  forward transfer coefficient   |s21| 2    (db) drain current   i d   (a) 0 10 20 30 25 15 5 -5 00 .10 .20 .30 .4 0. 111 0 v ds   = 0 f = 1 m hz v gs   = 0 f = 1 m hz v gs   = 0 f = 1 m hz v ds   = 7.5 v f = 520  m hz msg |s21| 2 0. 1 1. 0 10. 0 0. 11 . 01 0 . 0 drain current   i d   (a) f orwar d t rans f er   a d m i ttance    | y fs |  (s) f orward t rans fer  a d m i ttance vs . drai n   current 00 .4 0.81 .21 .62 .0 0 1 2 3 4 6 gate to source voltage   v gs   (v) drain current   i d   (a) f orwar d t rans f er   a d m i ttance    | y fs |  (s) t yp i ca l t rans f er   character i s i t i cs 5 |y fs | i d v ds  = 7.5 v pulse test v ds  = 7.5 v pulse test  

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 4 of 32  mar 19, 2012    evaluation circuit 1 (@v dd  = 3.6 & 7.5v tuning, f = 155 mhz)  rf o ut rf in vgg vdd c1 c2 c3 c5 c6 c12 c13 l1 l4 l2 l3 r1 r2 c1, c3, c11, c14:   100 pf chip capacitor c2:                           27 pf chip capacitor c4, c12:                  1000 pf chip capacitor c5, c13:                   1 f /+16v chip tantalum capacitor c6:                          13 pf chip capacitor c7:                            22 pf chip capacitor c8:                           56 pf chip capacitor c9:                           0.5 pf chip capacitor c10:                         2 pf chip capacitor l1:                             33 n h chip inductor       l2:                             3.6 n h chip inductor   l3:                            7.5 nh chip inductor l4:                             8 t ur ns   d  : 0 . 5 mm ,   .4  mm e name l  w i re r1:                           33   ip resistor r2:                           6.8 k  ip resistor 50    4 c11 c9 c7 c8 c10 c4     0 10 20 40 0 1.0 2.0 0 5 15 25 10 20 30 1.5 0.5 i d 30 0 10 20 30 40 0 20 40 60 80 0 5 15 25 10 20 pa e pg 30 v ds   = 3.6v f = 155 m hz i dq  = 200 ma pout v ds   = 3.6v f = 155 m hz i dq  = 200 ma power  ga i n,  power   a dde d effi c i ency vs . i nput   power power   ga i n    pg   ( db ) i nput   power    p i n   ( db m) output power, drain current vs . i nput   power output  power    pout  ( db m) power  adde d efficiency   pa e  (%) i nput   power    p i n   ( db m) drain current   i d     (a)    

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 5 of 32  mar 19, 2012    130 1 4 0 150 160 170 180 14 0 150 160 170 180 130 0 100 200 300 500 400 0 10 50 30 20 0 1 5 3 2 0 20 50 0 2 f = 155 m hz i dq  = 200 ma p in  = +25 dbm 5 30 10 1 3 56789 3 0 2 1 3 20 30 40 25 35 v ds  = 3.6 v   i dq   = 200 ma pin = +25 dbm 0 2 8 4 10 30 40 50 60 70 6 80 i d pout pg pa e 40 4 4 40 4 f = 155 m hz v ds  = 3.6 v  p in  = +25 dbm v ds  = 3.6 v   i dq   = 200 ma pin = +25 dbm 4 3 4 5678 0 40 20 60 0 20 40 10 30 80 9 0 100 200 300 500 400 0 10 30 20 0 20 60 40 40 80 pout pg pout pg i d i d pa e pa e f = 155 m hz v ds  = 3.6 v  p in  = +25 dbm f = 155 m hz i dq  = 200 ma p in  = +25 dbm f re q uency    f   (m hz ) output power, drain current vs . f re q uency power  ga i n,  power   a dde d effi c i ency , vs. frequency f re q uency    f  (m hz ) drain current   i d     (a) power  adde d efficiency   pa e  (%) power   ga i n    pg   ( db ) output  power    pout  ( db m) output power, drain current, vs .  drain to source voltage drain to source voltage   v ds   (v) output  power    pout  ( db m) drain to source voltage   v ds   (v) power  adde d efficiency   pa e  (%) power   ga i n    pg   ( db ) drain current   i d     (a) power  ga i n,  power   a dde d effi c i ency , vs . drain to source voltage idling current   i dq   (ma) output power, drain current, vs . idli ng current output  power    pout  ( db m) idling current   i dq   (ma) power  ga i n,  power   a dde d effi c i ency , vs . idli ng current power  adde d efficiency   pa e  (%) drain current   i d     (a) power   ga i n    pg   ( db )    

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 6 of 32  mar 19, 2012    0 10 20 40 50 0 1.0 2.0 2.5 0 5 15 25 10 20 30 1.5 0.5 i d pout 30 0 10 20 30 40 0 20 40 60 80 0 5 15 25 10 20 pa e pg 30 130 1 4 0 150 160 170 180 14 0 150 160 170 180 130 0 2 1 3 20 30 40 25 35 v ds  = 7.5 v   i dq   = 200 ma pin = +25 dbm 0 5 20 10 25 30 40 50 60 70 15 80 i d pout pg pa e v ds  = 7.5 v   i dq   = 200 ma pin = +25 dbm 4 0 100 200 300 500 400 0 10 50 30 20 0 1 5 3 2 40 4 f = 155 m hz v ds  = 7.5 v   p in  = +25 dbm 0 100 200 300 500 400 0 10 30 20 0 20 60 40 40 80 f = 155 m hz v ds  = 7.5 v  p in  = +25 dbm pg pout i d pa e v ds   = 7.5v f = 155 m hz i dq  = 200 ma v ds   = 7.5v f = 155 m hz i dq  = 200 ma power  ga i n,  power   a dde d effi c i ency vs . i nput   power power   ga i n    pg   ( db ) i nput   power    p i n   ( db m) output power, drain current vs . i nput   power output  power    pout  ( db m) power  adde d efficiency   pa e  (%) i nput   power    p i n   ( db m) drain current   i d     (a) f re q uency    f   (m hz ) output power, drain current vs . f re q uency power  ga i n,  power   a dde d effi c i ency , vs. frequency f re q uency    f  (m hz ) drain current   i d     (a) power  adde d efficiency   pa e  (%) power   ga i n    pg   ( db ) output  power    pout  ( db m) idling current   i dq   (ma) output power, drain current, vs . idli ng current output  power    pout  ( db m) idling current   i dq   (ma) power  ga i n,  power   a dde d effi c i ency , vs. idling current power  adde d efficiency   pa e  (%) drain current   i d     (a)   power    ga i n pg ( db )    

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 7 of 32  mar 19, 2012    evaluation circuit 2 (@v dd  = 3.6 v tuning, f = 360 mhz)  rf o ut rf in vgg vdd c1 c2 c3 c5 c6 c13 c1 4 l1 l4 l2 l3 r1 50        9 c11 c4 c1 : c2, c3, c6, c7, c8 : c4 : c5 : c9, c12, c15 :      c10, c11 :                         c13, c14 :                                                                 l1:                             l2:                            l3:                             l4:                            r1:                                                   22pf chip capacitor 10 pf chip capacitor 5 pf chip capacitor 12 pf chip capacitor 1000 pf chip capacitor 100 pf chip capacitor 1 f /+16v chip tantalum capacitor 6.8 n h chip inductor       8 t ur ns   d  : 0 . 5 mm ,   .4  mm e name l  w i re 1 nh chip inductor 2.7 nh chip inductor 6.8 k ip resistor c8     10 20 40 0 1.0 3.0 0 5 15 25 10 20 30 2.5 0.5 i d 30 0 10 20 30 40 0 20 40 60 80 0 5 15 25 10 20 pg 30 pout v ds   = 3.6v f = 360 m hz i dq  = 200 ma v ds   = 3.6v f = 360 m hz i dq  = 200 ma 1.5 2.0 pa e power  ga i n,  power   a dde d effi c i ency vs . i nput   power power   ga i n    pg   ( db ) i nput   power    p i n   ( db m) output power, drain current vs . i nput   power output  power    pout  ( db m) power  adde d efficiency   pa e  (%) i nput   power    p i n   ( db m) drain current   i d     (a)    

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 8 of 32  mar 19, 2012    300 34 0 360 380 400 340 380 400 300 0 2 1 2.5 10 30 40 20 35 0 5 20 10 30 20 30 50 60 70 15 80 i d pout pg 3 320 320 360 0 100 200 300 500 400 10 40 30 25 0 1 3 2 1.5 35 2.5 f = 360 m hz v ds  = 3.6 v   p in  = +25 dbm 0 100 200 300 500 400 0 10 30 20 0 20 60 40 40 80 f = 360 m hz v ds  = 3.6v  p in  = +25 dbm pg pout i d pa e 15 25 1.5 0.5 25 40 20 15 0.5 v ds  = 3.6v   pin = +25 dbm i dq   = 200 ma v ds  = 3.6 v   pin = +25 dbm i dq   = 200 ma pa e 0 20 50 0 2 f = 360 m hz i dq  = 200 ma p in  = +25 dbm 5 30 10 1 3 56789 3 40 4 4 3 4 5678 0 40 20 60 0 20 40 10 30 80 9 pout pg i d f = 360 m hz i dq  = 200 ma p in  = +25 dbm pa e f re q uency    f   (m hz ) output power, drain current vs . f re q uency power  ga i n,  power   a dde d effi c i ency , vs. frequency f re q uency    f  (m hz ) drain current   i d     (a) power  adde d efficiency   pa e  (%) power   ga i n    pg   ( db ) output  power    pout  ( db m) output power, drain current, vs .  drain to source voltage drain to source voltage   v ds   (v) output  power    pout  ( db m) drain to source voltage   v ds   (v) power  adde d efficiency   pa e  (%) power   ga i n    pg   ( db ) drain current   i d     (a) power  ga i n,  power   a dde d effi c i ency , vs . drain to source voltage idling current   i dq   (ma) output power, drain current, vs . idli ng current output  power    pout  ( db m) idling current   i dq   (ma) power  ga i n,  power   a dde d effi c i ency , vs . idli ng current power  adde d efficiency   pa e  (%) drain current   i d     (a) power   ga i n    pg   ( db )      

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 9 of 32  mar 19, 2012    evaluation circuit 3 (@v dd  = 7.5 v tuning, f = 360 mhz)  rf out rf in v gg v dd c1 c3 l1 l2 r2 50        4 c7 c9 c10 c1,c9,c10 : c2,c3 : c4: c5 : c6 :  c7 : c8 :           c11 , c14 :                         c12, c13:                                                                  l1:                             l2:                                r1:  r2:                                                   1000pf chip capacitor 27pf chip capacitor 12 pf chip capacitor 68 pf chip capacitor 33 pf chip capacitor 13 pf chip capaci tor 8pf chip capacitor 1000 pf chip capacitor 1 f /+16v chip t antalum capacitor 3.6nh inductor      8 t urns d : 0.5 mm,  .4 mm enamel wire 6.8 k ip resistor 200  ip resistor c8 r1 c2 c4 c5 c6     10 20 30 50 0 2 4 0 5 15 25 10 20 403 1 30 0 10 20 30 40 0 20 40 60 80 0 5 15 25 10 20 30 pout v ds   = 7.5 v f = 360 m hz i dq  = 200 ma i d pa e pg v ds   = 7.5 v f = 360 m hz i dq  = 200 ma power  ga i n,  power   a dde d effi c i ency vs . i nput   power power   ga i n    pg   ( db ) i nput   power    p i n   ( db m) output power, drain current vs . i nput   power output  power    pout  ( db m) power  adde d efficiency   pa e  (%) i nput   power    p i n   ( db m) drain current   i d     (a)    

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 10 of 32  mar 19, 2012    300 350 400 350 400 300 20 50 0 2 30 10 1 3 56789 3 0 2 1 3 10 30 50 20 40 0 10 5 25 15 30 20 30 40 50 60 70 20 80 40 4 4 4 3 4 5678 0 40 20 60 0 20 40 10 30 80 9 v ds  = 7.5 v   i dq   = 200 ma pin = +25 dbm i d pout pg pa e v ds  = 7.5 v   i dq   = 200 ma pin = +25 dbm 0 100 200 300 500 400 10 50 30 20 0 1 4 3 2 40 0 100 200 300 500 400 0 10 30 20 0 20 60 40 40 80 f = 360 m hz i dq  = 200 ma p in  = +25 dbm pout i d f = 360 m hz v ds  = 7.5 v  p in  = +25 dbm pout i d pg pa e f = 360 m hz i dq  = 200 ma p in  = +25 dbm pg pa e f = 360 m hz v ds  = 7.5 v  p in  = +25 dbm f re q uency    f   (m hz ) output power, drain current vs . f re q uency power  ga i n,  power   a dde d effi c i ency , vs. frequency f re q uency    f  (m hz ) drain current   i d     (a) power  adde d efficiency   pa e  (%) power   ga i n    pg   ( db ) output  power    pout  ( db m) output power, drain current, vs .  drain to source voltage drain to source voltage   v ds   (v) output  power    pout  ( db m) drain to source voltage   v ds   (v) power  adde d efficiency   pa e  (%) power   ga i n    pg   ( db ) drain current   i d     (a) power  ga i n,  power   a dde d effi c i ency , vs . drain to source voltage idling current   i dq   (ma) output power, drain current, vs . idli ng current output  power    pout  ( db m) idling current   i dq   (ma) power  ga i n,  power   a dde d effi c i ency , vs . idli ng current power  adde d efficiency   pa e  (%) drain current   i d     (a) power   ga i n    pg   ( db )    

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 11 of 32  mar 19, 2012    evaluation circuit 4 (@v dd  = 3.6 v tuning, f = 520 mhz)  o ut in vgg vdd c1 c2 c3 c4 c5 c6 c7 c8 c9 c11 l1 l2 l3 r1 r2 c1, c11:   1000 pf chip capacitor c2:            20 pf chip capacitor c3, c10:   10 pf chip capacitor c4, c7:     100 pf chip capacitor c5, c8:      1  16v chip tantalum capacitor c6:            5 pf chip capacitor c9:            27 pf chip capacitor l1:             1 . 5 n h chip inductor       l2:             8 t urns   d : 0 . 5mm  ,  2 .4  mm e name l  w i re l3:            1.2 nh chip inductor r1:            200   chip resistor r2:            3 k  chip resistor c10 50  50     

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 12 of 32  mar 19, 2012    -20 -15 -10 -5 0 470 49 0 510 530 550 f re q uency    f   (m hz ) 450 v ds  = 3.6 v i dq  = 200 ma pin = +25 dbm output power, drain current, vs .  drain to source voltage power   ga i n    pg   ( db ) drain to source voltage   v ds   (v) 0 10 20 40 60 f = 520  m hz i dq  = 200 ma pin = +25 dbm 80 15 5 50 70 33 .5 44. 55 pg pa e idling current   i dq   (ma) 0 5 20 15 00 .20 .4 0.61 0.8 power  ga i n,  power   a dde d effi c i ency , vs . idli ng current v ds  = 3.6v f = 520  m hz pin = +25 dbm 10 40 50 80 70 60 pg pa e power   ga i n    pg   ( db ) power  adde d efficiency   pa e  (%) power  adde d efficiency   pa e  (%) power  adde d efficiency   pa e  (%) input return loss   rl  (db) 0 10 20 30 40 0 20 4 0 60 80 v ds   = 3.6v f = 520  m hz i dq  = 200 ma pg pa e 0 5 10 15 20 25 f re q uency    f   (m hz ) 450 470 49 0 510 530 550 power   ga i n    pg   ( db ) 0 5 10 15 20 power  ga i n,  power   a dde d effi c i ency , vs. frequency input return loss vs. frequency v ds  = 3.6v  i dq   = 200 ma p in  = +25 dbm 40 50 60 70 80 pg pa e 0 10 20 30 40 0 0.5 1.0 1.5 2.0 0 5 10 15 20 25 v ds   = 3.6v f = 520  m hz i dq  = 200 ma pout i d power  ga i n,  power   a dde d effi c i ency vs . i nput   power power   ga i n    pg   ( db ) i nput   power    p i n   ( db m) output power, drain current vs . i nput   power output  power    pout  ( db m) power  adde d efficiency   pa e  (%) i nput   power    p i n   ( db m) drain current   i d     (a)  

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 13 of 32  mar 19, 2012    evaluation circuit 5 (@v dd  = 7.5 v tuning, f = 520 mhz)  rf out rf in v gg v dd c1 c2 c3 c13 c14 l1 l2 r2 50         4 c1,c10,c11 : c2 : c3,c4,c5: c6 : c7 :  c8 : c9 :           c12, c15 :                         c13, c14 :                                                                  l1:                             l2:                                r1:  r2:                                                   1000pf chip capacitor 27pf chip capacitor 24 pf chip capacitor 15 pf chip capacitor 13 pf chip capacitor 1 pf chip capacitor 8pf chip capacitor 1000 pf chip capacitor 1 f /+16v chip tantalum capacitor 3.6nh inductor      8 turns d : 0.5 mm,  .4 mm enamel wire 6.8 k ip resistor 200  ip resistor rqa0011 c9 r1 c5 c6 c7     10 20 30 50 0 2 4 0 5 15 25 10 20 403 1 30 0 10 20 30 40 0 20 40 60 80 0 5 15 25 10 20 30 pout v ds   = 7.5 v f = 520 m hz i dq  = 200 ma i d pa e pg v ds   = 7.5 v f = 520 m hz i dq  = 200 ma power  ga i n,  power   a dde d effi c i ency vs . i nput   power power   ga i n    pg   ( db ) i nput   power    p i n   ( db m) output power, drain current vs . i nput   power output  power    pout  ( db m) power  adde d efficiency   pa e  (%) i nput   power    p i n   ( db m) drain current   i d     (a)    

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 14 of 32  mar 19, 2012    450 500 550 500 550 450 20 50 0 2 30 10 1 3 56789 3 0 2 1 3 10 30 50 20 40 0 10 5 25 15 30 20 30 40 50 60 70 20 80 40 4 4 4 3 4 5678 0 40 20 60 0 20 40 10 30 80 9 0 100 200 300 500 400 10 50 30 20 0 1 4 3 2 40 0 100 200 300 500 400 0 10 30 20 0 20 60 40 40 80 v ds  = 7.5 v   i dq   = 200 ma pin = +25 dbm i d pout pg pa e v ds  = 7.5 v   i dq   = 200 ma pin = +25 dbm f = 520 m hz i dq  = 200 ma p in  = +25 dbm pout i d pg pa e f = 520 m hz i dq  = 200 ma p in  = +25 dbm f = 520 m hz v ds  = 7.5 v  p in  = +25 dbm pout i d pg pa e f = 520 m hz v ds  = 7.5 v  p in  = +25 dbm f re q uency    f   (m hz ) output power, drain current vs . f re q uency power  ga i n,  power   a dde d effi c i ency , vs. frequency f re q uency    f  (m hz ) drain current   i d     (a) power  adde d efficiency   pa e  (%) power   ga i n    pg   ( db ) output  power    pout  ( db m) output power, drain current, vs .  drain to source voltage drain to source voltage   v ds   (v) output  power    pout  ( db m) drain to source voltage   v ds   (v) power  adde d efficiency   pa e  (%) power   ga i n    pg   ( db ) drain current   i d     (a) power  ga i n,  power   a dde d effi c i ency , vs . drain to source voltage idling current   i dq   (ma) output power, drain current, vs . idli ng current output  power    pout  ( db m) idling current   i dq   (ma) power  ga i n,  power   a dde d effi c i ency , vs . idli ng current power  adde d efficiency   pa e  (%) drain current   i d     (a) power   ga i n    pg   ( db )  

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 15 of 32  mar 19, 2012    evaluation circuit 6 (@v dd  = 3.7 v tuning, f = 155 to 162 mhz)  rf out rf in v gg v dd c1 c9 c11 c13 c14 l1 l4 l2 l3 r1 r2 c1, c2, c4:             10 pf chip capacitor c3:                           18 pf chip capacitor c5:                           22 pf chip capacitor c6:                           4 pf chip capacitor c7:                           47 pf chip capacitor c8:                           27 pf chip capacitor c9,c10:                   100 pf chip capacitor c12,c13:                 1000 pf chip capacitor c11,c14:                 1  f /+16v chip tantalum capacitor l1:                             30 nh chip inductor       l2:                            5.6  nh chip inductor   l3:                            3.6 nh chip inductor l4:                             8 turns d : 0.5 mm,  .4 mm enamel wire r1:                           33   ip resistor r2:                           6.8 k  ip resistor 50            4     10 20 30 40 0 2 3 0 5 15 25 10 20 1 30 0 10 20 30 40 0 20 40 60 80 0 5 15 25 10 20 30 v ds   = 3.7 v i dq  = 500 ma v ds   = 3.7 v i dq  = 500 ma f = 162 mhz 157 mhz 155 mhz f = 162 mhz f = 162 mhz 157 mhz 155 mhz 157 mhz 155 mhz 157 mhz 155 mhz f = 162 mhz pout i d pa e pg power  ga i n,  power   a dde d effi c i ency vs . i nput   power power   ga i n    pg   ( db ) i nput   power    p i n   ( db m) output power, drain current vs . i nput   power output  power    pout  ( db m) power  adde d efficiency   pa e  (%) i nput   power    p i n   ( db m) drain current   i d     (a)    

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 16 of 32  mar 19, 2012    14 5 150 170 155 160 165 14 5 150 170 155 160 165 20 50 40 0 2 30 10 1 4 56 2 0 2 1 10 30 40 20 0 10 5 25 15 30 20 30 40 50 60 70 20 80 4 3 3 3 23 4 5 0 40 20 60 0 20 40 30 10 80 6 0 100 200 300 500 400 10 40 30 20 0 1 3 2 0 100 200 300 500 400 0 10 30 20 0 20 60 40 40 80 v ds  = 3.7 v   i dq   = 500 ma pin = +20 dbm i d pout pg pa e v ds  = 3.7 v   i dq   = 500 ma pin = +20 dbm f = 157 m hz i dq  = 500 ma p in  = +20 dbm pout i d pg pa e f = 157 m hz i dq  = 500 ma p in  = +20 dbm f = 157 m hz v ds  = 3.7 v  p in  = +20 dbm pout i d pg pa e f = 157 m hz v ds  = 3.7 v  p in  = +20 dbm f re q uency    f   (m hz ) output power, drain current vs . f re q uency power  ga i n,  power   a dde d effi c i ency , vs. frequency f re q uency    f  (m hz ) drain current   i d     (a) power  adde d efficiency   pa e  (%) power   ga i n    pg   ( db ) output  power    pout  ( db m) output power, drain current, vs .  drain to source voltage drain to source voltage   v ds   (v) output  power    pout  ( db m) drain to source voltage   v ds   (v) power  adde d efficiency   pa e  (%) power   ga i n    pg   ( db ) drain current   i d     (a) power  ga i n,  power   a dde d effi c i ency , vs . drain to source voltage idling current   i dq   (ma) output power, drain current, vs . idli ng current output  power    pout  ( db m) idling current   i dq   (ma) power  ga i n,  power   a dde d effi c i ency , vs . idli ng current power  adde d efficiency   pa e  (%) drain current   i d     (a) power   ga i n    pg   ( db )  

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 17 of 32  mar 19, 2012    evaluation circuit 7 (@v dd  = 7.2 v tuning, f = 360 to 470 mhz)  rf out rf in v gg v dd c1 c6 c7 c21 c22 l1 l2 r2 50        9 c8 c1 : c2, c3, c6 : c4: c5, c11 : c7, c12 , c13 :  c8 :  c9, c10 : c14, c17 :           c15, c16:   c18:                        c19, c20, c23 : c21, c22 :                                                                  l1:                             l2:                                r1:  r2:                                                   27 pf chip capacitor 5 pf chip capacitor 22 pf chip capacitor 10 pf chip capacitor 15 pf chip capacitor 13 pf chip capacitor 24 pf chip capacitor 2 pf chip capacitor 6 pf chip capacitor 56 pf chip capacitor 1000 pf chip capacitor 1 f /+16v chip tantalum capacitor 3.6nh inductor      8 turns d : 0.5 mm,  .4 mm enamel wire 6.8 k ip resistor 33  ip resistor rqa0011 c17 r1 c9 c10 c13 c2 c12 c16 c3 c4 c5 c11 c14     0 10 20 30 50 40 0 3 2 5 4 0 5 15 25 10 20 1 30 0 10 20 30 40 0 20 40 60 80 0 5 15 25 10 20 30 v ds   = 7.2 v i dq  = 200 ma v ds   = 7.2 v i dq  = 200 ma f = 410 mhz f = 410 mhz f = 410 mhz 470 mhz 360 mhz 470 mhz 360 mhz 470 mhz 360 mhz 470 mhz 360 mhz f = 410 mhz pout i d pa e pg power  ga i n,  power   a dde d effi c i ency vs . i nput   power power   ga i n    pg   ( db ) i nput   power    p i n   ( db m) output power, drain current vs . i nput   power output  power    pout  ( db m) power  adde d efficiency   pa e  (%) i nput   power    p i n   ( db m) drain current   i d     (a)    

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 18 of 32  mar 19, 2012    350 500 400 450 350 400 500 450 20 50 40 0 2 30 10 1 7 68 9 3 0 2 1 10 30 50 40 20 0 10 40 30 0 20 40 60 20 80 4 3 5 4 3 4 3 4 5678 0 40 20 60 0 20 40 30 10 80 9 0 100 200 300 500 400 10 50 30 20 0 1 4 40 3 2 0 100 200 300 500 400 0 10 30 20 0 20 60 40 40 80 v ds  = 7.2 v   i dq   = 200 ma pin = +26 dbm i d pout pg pa e v ds  = 7.2 v   i dq   = 200 ma pin = +26 dbm f = 410 m hz i dq  = 200 ma p in  = +26 dbm pout i d pg pa e f = 410 m hz i dq  = 200 ma p in  = +26 dbm f = 410 m hz v ds  = 7.2 v  p in  = +26 dbm pout i d pg pa e f = 410 m hz v ds  = 7.2 v  p in  = +26 dbm f re q uency    f   (m hz ) output power, drain current vs . f re q uency power  ga i n,  power   a dde d effi c i ency , vs. frequency f re q uency    f  (m hz ) drain current   i d     (a) power  adde d efficiency   pa e  (%) power   ga i n    pg   ( db ) output  power    pout  ( db m) output power, drain current, vs .  drain to source voltage drain to source voltage   v ds   (v) output  power    pout  ( db m) drain to source voltage   v ds   (v) power  adde d efficiency   pa e  (%) power   ga i n    pg   ( db ) drain current   i d     (a) power  ga i n,  power   a dde d effi c i ency , vs . drain to source voltage idling current   i dq   (ma) output power, drain current, vs . idli ng current output  power    pout  ( db m) idling current   i dq   (ma) power  ga i n,  power   a dde d effi c i ency , vs . idli ng current power  adde d efficiency   pa e  (%) drain current   i d     (a) power   ga i n    pg   ( db )  

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 19 of 32  mar 19, 2012    evaluation circuit 8 (@v dd  = 7.2 v tuning, f = 400 to 550 mhz)  rf out rf in v gg v dd c1 c4 c6 c18 c19 l1 l2 r2 50      4 c15 c16 c7 c1 : c2 : c3, c4: c5 : c6 :  c7, c8, c9 : c10, c13 :           c11 :   c12:    c14 :    c15 :                          c16, c17, c20 : c18, c19 :                                                                  l1:                             l2:                                r1:  r2:                                                   27 pf chip capacitor 22 pf chip capacitor 10 pf chip capacitor 4 pf chip capacitor 12 pf chip capacitor 24 pf chip capacitor 5 pf chip capacitor 15 pf chip capacitor 6 pf chip capacitor 2 pf chip capacitor 56 pf chip capacitor 1000 pf chip capacitor 1 f /+16v chip tantalum capacitor 3.6nh inductor      8 turns d : 0.5 mm,  .4 mm enamel wire 6.8 k ip resistor 33  ip resistor rqa0011 c13 r1 c8 c9 c11 c2 c3 c5 c10 c12     0 10 20 30 50 40 0 3 2 5 4 0 5 15 25 10 20 1 30 0 10 20 30 40 0 20 40 60 80 0 5 15 25 10 20 30 v ds   = 7.2 v i dq  = 200 ma v ds   = 7.2 v i dq  = 200 ma f = 470 mhz f = 470 mhz f = 470 mhz 550 mhz 400 mhz 550 mhz 400 mhz 550 mhz 400 mhz 550 mhz 400 mhz f = 470 mhz pout i d pa e pg power  ga i n,  power   a dde d effi c i ency vs . i nput   power power   ga i n    pg   ( db ) i nput   power    p i n   ( db m) output power, drain current vs . i nput   power output  power    pout  ( db m) power  adde d efficiency   pa e  (%) i nput   power    p i n   ( db m) drain current   i d     (a)    

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 20 of 32  mar 19, 2012    400 550 4 50 500 400 450 550 500 20 50 40 0 2 30 10 1 7 68 9 3 0 2 1 10 30 50 40 20 0 10 40 30 0 20 40 60 20 80 4 3 5 4 3 4 3 4 5678 0 40 20 60 0 20 40 30 10 80 9 0 100 200 300 500 400 10 50 30 20 0 1 4 40 3 2 0 100 200 300 500 400 0 10 30 20 0 20 60 40 40 80 v ds  = 7.2 v   i dq   = 200 ma pin = +26 dbm i d pout pg pa e v ds  = 7.2 v   i dq   = 200 ma pin = +26 dbm f = 470 m hz i dq  = 200 ma p in  = +26 dbm pout i d pg pa e f = 470 m hz i dq  = 200 ma p in  = +26 dbm f = 470 m hz v ds  = 7.2 v  p in  = +26 dbm pout i d pg pa e f = 470 m hz v ds  = 7.2 v  p in  = +26 dbm f re q uency    f   (m hz ) output power, drain current vs . f re q uency power  ga i n,  power   a dde d effi c i ency , vs. frequency f re q uency    f  (m hz ) drain current   i d     (a) power  adde d efficiency   pa e  (%) power   ga i n    pg   ( db ) output  power    pout  ( db m) output power, drain current, vs .  drain to source voltage drain to source voltage   v ds   (v) output  power    pout  ( db m) drain to source voltage   v ds   (v) power  adde d efficiency   pa e  (%) power   ga i n    pg   ( db ) drain current   i d     (a) power  ga i n,  power   a dde d effi c i ency , vs . drain to source voltage idling current   i dq   (ma) output power, drain current, vs . idli ng current output  power    pout  ( db m) idling current   i dq   (ma) power  ga i n,  power   a dde d effi c i ency , vs . idli ng current power  adde d efficiency   pa e  (%) drain current   i d     (a) power   ga i n    pg   ( db )    

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 21 of 32  mar 19, 2012    evaluation circuit 9 (@v dd  = 6.5 v tuning, f = 350 to  500 mhz, rqa0004 + rqa0011)  50  1.1 k 68  220 pf 1000 pf 1000 pf v gg 1  25 v 1000 pf 4.7 k 6.8 k 6.8 k 6.8 k 6.8 k   v dd 1000 pf 100 pf 100 pf 13 pf 24 pf 24 pf 10 pf 15 pf 15 pf 5 pf 5 pf 5 pf 22 pf 10 pf 5 pf 15 pf 6 pf 2 pf 50  100 pf 3.6 n h 27 pf 10 n h 15 pf 12 n h rf  out rf in 8 t ur ns ;  d: 0 . 5 mm ,  2 .4  mm e name l rqa0011 rqa0004 8 t urns ; d: 0 . 5 mm ,  2 .4  mm e name l 1 25v     0 20 10 30 40 50 0 2 5 3 4 - 50 10 5 1 15 0 10 20 30 40 50 0 20 40 60 100 80 - 50 10 51 5 v dd   = 6.5 v v gg  = 2.0 v v dd   = 6.5 v v gg  = 2.0 v f = 470 mhz 360 mhz 410 mhz f = 410 mhz f = 410 mhz 470 mhz 410 mhz 360 mhz 470 mhz 360 mhz 470 mhz f = 360 mhz pout i d pa e pg power  ga i n,  power   a dde d effi c i ency vs . i nput   power power   ga i n    pg   ( db ) i nput   power    p i n   ( db m) output power, drain current vs . i nput   power output  power    pout  ( db m) power  adde d efficiency   pa e  (%) i nput   power    p i n   ( db m) drain current   i d     (a)    

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 22 of 32  mar 19, 2012    350 500 400 450 350 500 400 450 20 50 40 0 2 30 0 10 1 67 9 8 3 4 0 2 1 0 10 30 40 50 20 0 10 40 20 50 20 20 40 60 80 30 100 5 4 3 5 5 4 3 3 4 567 0 40 20 60 0 20 50 40 30 10 100 80 9 8 1.81 .9 2.02 .12 .2 0 10 50 30 20 0 2 1 5 40 4 3 1.81 .9 2.02 .12 .2 0 10 30 20 0 20 60 40 50 40 100 80 v dd  = 6.5 v v dd  = 6.5 v v dd  = 6.5 v v dd  = 6.5 v 6 v 6 v 6 v 6 v v gg  = 2.0 v p in  = +10 dbm v gg  = 2.0 v p in  = +10 dbm v gg  = 2.0 v p in  = +10 dbm v gg  = 2.0 v p in  = +10 dbm v dd  = 6.5 v p in  = +10 dbm v dd  = 6.5 v p in  = +10 dbm f = 410 mhz 360 mhz 470 mhz f = 470 mhz f = 410 mhz 470 mhz 410 mhz 360 mhz 410 mhz 360 mhz 470 mhz f = 360 mhz f = 410 mhz 360 mhz 470 mhz f = 470 mhz f = 410 mhz 470 mhz 410 mhz 360 mhz 410 mhz 360 mhz 470 mhz f = 360 mhz pout i d pout i d pout i d pa e pa e pa e pg pg pg f re q uency    f   (m hz ) output power, drain current vs . f re q uency power  ga i n,  power   a dde d effi c i ency , vs. frequency f re q uency    f  (m hz ) drain current   i d     (a) power  adde d efficiency   pa e  (%) power   ga i n    pg   ( db ) output  power    pout  ( db m) output power, drain current, vs .  drain to source voltage drain to source voltage   v ds   (v) output  power    pout  ( db m) drain to source voltage   v ds   (v) power  adde d efficiency   pa e  (%) power   ga i n    pg   ( db ) drain current   i d     (a) power  ga i n,  power   a dde d effi c i ency , vs . drain to source voltage gate to source voltage   v gs   (v) output power, drain current, vs .  gate to source voltage output  power    pout  ( db m) gate to source voltage   v gs   (v) power  ga i n,  power   a dde d effi c i ency , vs .  gate to source voltage power  adde d efficiency   pa e  (%) drain current   i d     (a) power   ga i n    pg   ( db )  

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 23 of 32  mar 19, 2012    0 30 60 90 120 150 180 -150 -90 -60 -30 -120 10 5 4 3 2 1.5 1 .8 -2 -3 -4 -5 -10 .6 .4 .2 0 -.2 -.4 -.6 -.8 -1 -1.5 .2 .4 .6 .8 1 2 3 4 5 1.5 10 30 60 90 120 150 180 -150 -90 -60 -30 -120 scale: 3 / div. scale: 0.005 / div. s 11  parameter vs. frequency s 21  parameter vs. frequency s 12  parameter vs. frequency s 22  parameter vs. frequency condition: v ds   = 7.5 v, i dq  = 200 ma, z o  = 50                   100 to 1000 mhz (50 mhz step)                  1000 to 2500 mhz (100 mhz step) condition: v ds   = 7.5 v, i dq  = 200 ma, z o  = 50                   100 to 1000 mhz (50 mhz step)                  1000 to 2500 mhz (100 mhz step) condition: v ds   = 7.5 v, i dq  = 200 ma, z o  = 50                   100 to 1000 mhz (50 mhz step)                  1000 to 2500 mhz (100 mhz step) condition: v ds   = 7.5 v, i dq  = 200 ma, z o  = 50                   100 to 1000 mhz (50 mhz step)                  1000 to 2500 mhz (100 mhz step) 10 5 4 3 2 1.5 1 .8 -2 -3 -4 -5 -10 .6 .4 .2 0 -.2 -.4 -.6 -.8 -1 -1.5 .2 .4 .6 .8 1 2 3 4 5 1.5 10 0  

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 24 of 32  mar 19, 2012    s parameter  (v ds  = 3.6 v, i d  = 200 ma, zo = 50  ? )    s11 s21 s12 s22  f (mhz)  mag ang (deg.) mag ang (deg.) mag ang (deg.) mag ang (deg.) 100 0.861 -166.1 9.02  82.8  0.016 -1.9 0.774 -171.0  150 0.865 -169.7 5.92  74.0  0.016 -13.1  0.788 -171.9  200 0.876 -171.3 4.30  67.4  0.014 -18.3  0.805 -171.8  250 0.883 -172.3 3.29  61.4  0.013 -23.9  0.823 -171.9  300 0.880 -173.1 2.62  56.0  0.013 -27.2  0.824 -172.1  350 0.903 -174.0 2.09  51.4  0.011 -31.8  0.855 -172.4  400 0.915 -174.5 1.72  47.2  0.011 -33.5  0.872 -172.6  450 0.920 -175.0 1.45  43.3  0.010 -38.2  0.886 -172.9  500 0.930 -175.5 1.24  39.8  0.009 -38.5  0.895 -173.4  550 0.935 -176.0 1.06  36.7  0.008 -40.6  0.906 -173.9  600 0.937 -176.4 0.92  33.8  0.007 -41.7  0.914 -174.4  650 0.941 -176.9 0.81  31.2  0.007 -40.9  0.920 -174.7  700 0.941 -177.5 0.71  28.7  0.006 -41.0  0.928 -175.1  750 0.944 -177.9 0.64  26.4  0.005 -41.0  0.934 -175.6  800 0.951 -178.6 0.57  24.4  0.005 -40.3  0.937 -176.0  850 0.952 -179.2 0.51  22.4  0.004 -40.1  0.942 -176.5  900 0.959 -179.6 0.46  21.2  0.004 -33.9  0.945 -177.0  950 0.966 -179.9 0.42  19.8  0.003 -31.0  0.951 -177.3  1000 0.968 -179.8 0.38  18.7  0.003 -25.8  0.954 -177.7  1050 0.969 179.8  0.34  17.5  0.003 -16.0  0.956 -178.0  1100 0.972 179.8  0.32  16.3  0.002 -9.2 0.957 -178.5  1150 0.972 179.7  0.29  15.2  0.002 2.2 0.962 -178.8  1200 0.974 179.4  0.27  14.3  0.002 9.9 0.962 -179.2  1250 0.974 179.2  0.25  13.2  0.002 24.6 0.963 -179.6  1300 0.975 178.9  0.23  12.1  0.002 33.5 0.965 -179.7  1350 0.973 178.6  0.21  11.1  0.002 43.3 0.966 -180.0  1400 0.971 178.2  0.20  9. 9 0.003 48.3 0.967 179.8  1450 0.968 177.5  0.19  9. 0 0.003 55.8 0.968 179.4  1500 0.970 176.8  0.17  8. 0 0.003 62.8 0.967 179.1  1550 0.979 176.5  0.17  7. 4 0.004 65.0 0.967 178.9  1600 0.990 175.9  0.16  7. 0 0.004 67.1 0.968 178.4  1650 0.995 175.9  0.15  6. 9 0.004 68.7 0.968 178.3  1700 0.999 175.8  0.14  6. 6 0.004 71.0 0.969 177.9  1750 0.999 175.8  0.13  6. 2 0.005 72.3 0.969 177.6  1800 0.999 175.7  0.13  6. 2 0.005 74.8 0.972 177.3  1850 0.999 175.7  0.12  6. 3 0.005 75.0 0.970 177.0  1900 0.999 175.6  0.12  6. 4 0.006 75.5 0.971 176.7  1950 0.999 175.3  0.11  6. 4 0.006 75.2 0.972 176.4  2000 0.999 174.9  0.10  6. 4 0.006 75.4 0.974 176.2  2050 0.999 174.4  0.10  6. 3 0.006 78.5 0.975 175.9  2100 0.999 173.7  0.09  5. 9 0.007 78.0 0.975 175.7  2150 0.999 173.0  0.09  5. 2 0.007 78.0 0.979 175.5  2200 0.999 172.4  0.09  4. 9 0.007 77.6 0.980 175.4  2250 0.999 172.2  0.08  4. 2 0.008 78.2 0.979 175.1  2300 0.999 171.5  0.08  4. 0 0.008 78.6 0.978 174.9  2350 0.999 171.2  0.08  3. 2 0.008 78.8 0.983 174.7  2400 0.999 171.0  0.08  3. 3 0.009 79.3 0.979 174.6  2450 0.999 171.2  0.07  2. 7 0.009 78.9 0.978 174.4  2500 0.999 170.8  0.07  3. 3 0.009 78.7 0.980 174.1 

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 25 of 32  mar 19, 2012    s parameter  (v ds  = 6 v, i d  = 200 ma, zo = 50  ? )    s11 s21 s12 s22  f (mhz)  mag ang (deg.) mag ang (deg.) mag ang (deg.) mag ang (deg.) 100 0.869 -165.2 9.86  83.9  0.016 -1.6 0.758 -170.4  150 0.872 -169.3 6.45  75.2  0.015 -10.6  0.773 -171.4  200 0.878 -171.1 4.68  68.4  0.014 -17.0  0.791 -171.3  250 0.887 -172.2 3.59  62.7  0.013 -23.2  0.808 -171.2  300 0.882 -173.2 2.87  57.1  0.012 -26.0  0.811 -171.6  350 0.907 -173.9 2.29  52.6  0.011 -30.3  0.843 -171.7  400 0.915 -174.6 1.90  48.4  0.010 -32.0  0.861 -172.0  450 0.922 -174.9 1.60  44.4  0.009 -36.7  0.874 -172.3  500 0.932 -175.2 1.37  41.1  0.009 -37.5  0.885 -172.9  550 0.933 -175.9 1.18  37.8  0.008 -39.5  0.897 -173.3  600 0.937 -176.4 1.02  35.2  0.007 -40.4  0.905 -173.6  650 0.940 -176.8 0.90  32.5  0.007 -39.4  0.912 -174.0  700 0.941 -177.4 0.79  29.8  0.006 -38.9  0.922 -174.5  750 0.946 -178.0 0.71  27.4  0.005 -40.1  0.927 -174.9  800 0.947 -178.4 0.63  25.1  0.005 -38.9  0.931 -175.4  850 0.955 -179.2 0.57  23.7  0.004 -37.9  0.936 -175.9  900 0.961 -179.8 0.52  21.9  0.004 -32.8  0.941 -176.3  950 0.967 -180.0 0.47  20.6  0.003 -29.5  0.946 -176.7  1000 0.968 -179.9 0.42  19.7  0.003 -26.7  0.949 -177.2  1050 0.969 179.6  0.38  18.3  0.003 -17.2  0.951 -177.6  1100 0.972 179.8  0.35  17.1  0.002 -10.4  0.954 -178.0  1150 0.971 179.7  0.33  15.9  0.002 4.4 0.956 -178.3  1200 0.975 179.5  0.30  15.0  0.002 9.0 0.959 -178.6  1250 0.973 179.3  0.28  14.0  0.002 19.7 0.959 -179.0  1300 0.974 178.9  0.26  12.8  0.002 34.9 0.962 -179.2  1350 0.973 178.8  0.24  11.8  0.002 41.8 0.965 -179.5  1400 0.971 178.3  0.22  10.5  0.003 48.9 0.963 -179.8  1450 0.968 177.7  0.21  9. 5 0.003 55.0 0.965 179.9  1500 0.971 177.2  0.20  8. 4 0.003 60.4 0.964 179.6  1550 0.975 176.6  0.19  7. 8 0.003 63.0 0.966 179.4  1600 0.993 176.1  0.18  7. 3 0.004 63.7 0.966 178.9  1650 0.997 175.8  0.17  7. 1 0.004 67.9 0.966 178.8  1700 0.999 175.9  0.16  6. 7 0.004 69.2 0.967 178.4  1750 0.999 175.8  0.15  6. 6 0.004 70.5 0.967 178.0  1800 0.999 175.8  0.14  6. 5 0.005 72.7 0.970 177.7  1850 0.999 175.9  0.14  6. 4 0.005 74.6 0.969 177.3  1900 0.999 175.9  0.13  6. 9 0.006 75.6 0.969 177.1  1950 0.999 175.4  0.12  6. 5 0.006 75.6 0.971 176.8  2000 0.999 174.9  0.12  6. 3 0.006 76.7 0.972 176.5  2050 0.999 174.6  0.11  6. 5 0.006 78.5 0.973 176.3  2100 0.999 173.8  0.11  5. 9 0.007 78.2 0.974 176.0  2150 0.999 173.1  0.10  5. 0 0.007 77.7 0.978 175.8  2200 0.999 172.6  0.10  4. 8 0.007 77.4 0.979 175.8  2250 0.999 172.1  0.09  3. 8 0.008 78.2 0.977 175.5  2300 0.999 171.7  0.09  3. 4 0.008 77.3 0.978 175.1  2350 0.999 171.2  0.09  2. 9 0.008 78.4 0.982 175.1  2400 0.999 171.1  0.08  2. 9 0.008 78.9 0.978 174.9  2450 0.999 171.1  0.08  2. 5 0.009 78.5 0.978 174.7  2500 0.999 171.1  0.08  2. 7 0.009 78.4 0.979 174.4 

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 26 of 32  mar 19, 2012    s parameter  (v ds  = 7.2 v, i d  = 200 ma, zo = 50  ? )    s11 s21 s12 s22  f (mhz)  mag ang (deg.) mag ang (deg.) mag ang (deg.) mag ang (deg.) 100  0.875 -164.1 10.08  85.2  0.015 -0.6 0.757 -170.9  150 0.877 -168.9 6.59  76.3  0.014 -9.4 0.771 -171.7  200 0.884 -170.8 4.78  69.7  0.013 -16.3  0.787 -171.5  250 0.892 -172.0 3.69  63.7  0.012 -20.8  0.804 -171.5  300 0.887 -173.0 2.95  58.3  0.012 -23.6  0.807 -171.7  350 0.908 -173.9 2.35  53.8  0.011 -28.4  0.838 -171.7  400 0.917 -174.4 1.96  49.4  0.010 -30.7  0.854 -172.0  450 0.922 -174.8 1.66  45.8  0.010 -34.6  0.869 -172.3  500 0.931 -175.3 1.42  42.4  0.009 -35.9  0.880 -172.7  550 0.934 -176.0 1.23  39.3  0.008 -38.4  0.893 -173.2  600 0.939 -176.2 1.06  36.3  0.007 -38.5  0.902 -173.6  650 0.943 -176.8 0.93  33.4  0.007 -38.9  0.908 -173.9  700 0.944 -177.4 0.83  31.0  0.006 -36.6  0.917 -174.4  750 0.948 -177.8 0.74  28.4  0.005 -38.0  0.925 -174.8  800 0.949 -178.5 0.66  26.5  0.005 -37.0  0.928 -175.3  850 0.953 -179.1 0.60  24.7  0.004 -36.2  0.933 -175.7  900 0.963 -179.6 0.54  23.3  0.004 -30.7  0.938 -176.2  950 0.972 -179.8 0.50  21.7  0.003 -29.5  0.944 -176.6  1000 0.968 -179.9 0.45  20.3  0.003 -25.6  0.947 -176.9  1050 0.969 180.0  0.41  19.4  0.003 -13.4  0.949 -177.4  1100 0.970 179.8  0.37  18.0  0.002 -7.9 0.953 -177.8  1150 0.972 179.6  0.34  16.8  0.002 3.2 0.955 -178.2  1200 0.975 179.6  0.32  15.8  0.002 8.7 0.958 -178.5  1250 0.975 179.4  0.29  14.8  0.002 24.7 0.958 -178.9  1300 0.977 179.0  0.27  13.5  0.002 33.6 0.960 -179.1  1350 0.972 178.7  0.25  12.4  0.002 43.9 0.962 -179.3  1400 0.972 178.3  0.23  11.2  0.003 45.9 0.963 -179.6  1450 0.967 177.6  0.22  10.0  0.003 53.6 0.963 -180.0  1500 0.971 177.1  0.21  9. 0 0.003 61.2 0.963 179.8  1550 0.979 176.6  0.20  8. 4 0.003 63.4 0.964 179.5  1600 0.988 176.2  0.19  7. 8 0.004 65.1 0.964 179.0  1650 0.996 176.0  0.18  7. 6 0.004 68.0 0.965 178.9  1700 0.998 175.7  0.17  7. 1 0.004 69.1 0.965 178.5  1750 0.999 175.8  0.16  6. 9 0.005 72.3 0.965 178.2  1800 0.999 175.8  0.15  6. 8 0.005 72.6 0.969 177.8  1850 0.999 175.9  0.14  6. 6 0.005 74.8 0.968 177.5  1900 0.999 175.9  0.14  6. 9 0.006 74.8 0.968 177.2  1950 0.999 175.3  0.13  6. 6 0.006 76.7 0.970 176.9  2000 0.999 175.0  0.12  6. 7 0.006 76.3 0.972 176.7  2050 0.999 174.5  0.12  6. 6 0.006 77.7 0.973 176.5  2100 0.999 173.7  0.11  6. 2 0.007 76.2 0.974 176.1  2150 0.999 173.1  0.11  5. 4 0.007 78.1 0.978 175.9  2200 0.999 172.5  0.10  4. 7 0.007 76.9 0.977 175.9  2250 0.999 172.2  0.10  3. 9 0.008 78.0 0.977 175.5  2300 0.999 171.7  0.10  3. 3 0.008 76.4 0.977 175.2  2350 0.999 171.2  0.09  2. 7 0.008 78.6 0.981 175.2  2400 0.999 171.0  0.09  2. 7 0.008 79.3 0.978 175.1  2450 0.999 171.1  0.09  2. 3 0.009 78.2 0.977 174.8  2500 0.999 170.9  0.08  2. 5 0.009 78.6 0.978 174.5 

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 27 of 32  mar 19, 2012    s parameter  (v ds  = 7.5 v, i d  = 50 ma, zo = 50  ? )    s11 s21 s12 s22  f (mhz)  mag ang (deg.) mag ang (deg.) mag ang (deg.) mag ang (deg.) 100 0.823 -154.9 7.70  78.6  0.029 -10.5  0.659 -153.1  150 0.844 -160.8 4.82  66.1  0.027 -23.3  0.715 -156.5  200 0.865 -163.9 3.33  56.7  0.023 -31.6  0.767 -158.5  250 0.887 -166.2 2.44  49.1  0.021 -39.6  0.809 -160.5  300 0.891 -168.1 1.86  42.6  0.019 -44.9  0.829 -162.7  350 0.922 -169.6 1.42  37.5  0.016 -49.4  0.869 -164.4  400 0.932 -171.0 1.14  33.1  0.015 -52.4  0.893 -165.9  450 0.941 -172.0 0.93  29.4  0.013 -56.4  0.908 -167.3  500 0.949 -173.1 0.77  26.1  0.012 -58.1  0.920 -168.6  550 0.953 -173.8 0.65  23.5  0.011 -59.9  0.931 -169.7  600 0.955 -174.4 0.54  21.0  0.009 -61.1  0.939 -170.7  650 0.955 -175.4 0.47  18.8  0.008 -62.3  0.944 -171.6  700 0.957 -176.2 0.41  16.6  0.007 -61.7  0.950 -172.3  750 0.965 -176.8 0.36  14.7  0.007 -62.9  0.955 -173.1  800 0.962 -177.6 0.32  13.1  0.006 -62.2  0.958 -173.8  850 0.969 -178.3 0.28  11.5  0.005 -63.0  0.961 -174.5  900 0.973 -178.8 0.26  10.9  0.004 -60.5  0.963 -175.1  950 0.979 -179.3 0.23  9.6  0.004 -58.6  0.967 -175.6  1000 0.977 -179.2 0.21  8.9  0.003 -57.6  0.969 -176.2  1050 0.982 -179.7 0.19  7.9  0.002 -53.5  0.969 -176.7  1100 0.984 180.0  0.17  7.2  0.002 -46.6  0.971 -177.2  1150 0.982 179.7  0.16  6.3  0.002 -38.0  0.973 -177.5  1200 0.982 179.6  0.15  5.8  0.001 -27.7  0.975 -177.9  1250 0.983 179.5  0.13  5.1  0.001 -1.9 0.975 -178.4  1300 0.984 179.1  0.12  4.2  0.001 21.6 0.976 -178.6  1350 0.986 178.9  0.12  3.5  0.001 37.7 0.977 -178.9  1400 0.987 178.6  0.11  2.9  0.002 47.3 0.978 -179.2  1450 0.987 177.9  0.10  2.2  0.002 56.0 0.977 -179.6  1500 0.989 177.1  0.09  1. 4 0.002 64.7 0.976 180.0  1550 0.989 176.5  0.09  0. 8 0.003 69.3 0.977 179.7  1600 0.989 175.9  0.08  0. 9 0.003 71.4 0.977 179.3  1650 0.999 175.8  0.08  1. 3 0.003 73.5 0.976 179.2  1700 0.999 175.8  0.08  1. 0 0.004 74.6 0.976 178.7  1750 0.999 176.0  0.07  1. 2 0.004 75.2 0.976 178.4  1800 0.999 175.9  0.07  1. 9 0.004 76.6 0.978 178.1  1850 0.999 175.8  0.06  1. 9 0.005 78.8 0.978 177.7  1900 0.999 175.7  0.06  3. 0 0.005 78.7 0.977 177.3  1950 0.999 175.4  0.06  3. 1 0.005 79.7 0.980 177.1  2000 0.999 174.9  0.06  3. 4 0.006 79.1 0.981 176.8  2050 0.999 174.6  0.05  3. 5 0.006 81.0 0.982 176.6  2100 0.999 174.2  0.05  3. 6 0.006 80.3 0.982 176.3  2150 0.999 173.6  0.05  3. 2 0.007 80.9 0.986 176.1  2200 0.999 173.0  0.05  3. 0 0.007 80.5 0.985 176.0  2250 0.999 172.8  0.04  3. 0 0.007 80.7 0.985 175.7  2300 0.999 172.1  0.04  3. 0 0.007 80.5 0.984 175.4  2350 0.999 171.6  0.04  3. 4 0.008 81.6 0.988 175.2  2400 0.999 171.6  0.04  3. 7 0.008 81.2 0.985 175.2  2450 0.999 171.6  0.04  3. 8 0.008 80.7 0.984 174.9  2500 0.999 171.4  0.04  4. 6 0.009 80.5 0.985 174.6 

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 28 of 32  mar 19, 2012    s parameter  (v ds  = 7.5 v, i d  = 100 ma, zo = 50  ? )    s11 s21 s12 s22  f (mhz)  mag ang (deg.) mag ang (deg.) mag ang (deg.) mag ang (deg.) 100 0.844 -161.0 9.17  82.5  0.020 -3.8 0.702 -165.1  150 0.855 -165.9 5.87  72.1  0.019 -16.1  0.731 -166.4  200 0.867 -168.1 4.19  64.4  0.017 -22.8  0.760 -166.6  250 0.880 -169.6 3.17  57.7  0.017 -29.0  0.789 -166.9  300 0.880 -170.8 2.49  51.8  0.015 -31.9  0.802 -167.7  350 0.906 -172.0 1.96  46.7  0.014 -37.6  0.840 -168.3  400 0.913 -172.7 1.60  42.2  0.012 -40.1  0.862 -169.1  450 0.925 -173.5 1.33  38.4  0.011 -44.6  0.878 -169.8  500 0.932 -174.4 1.12  35.1  0.010 -45.7  0.892 -170.5  550 0.939 -175.0 0.96  31.9  0.009 -49.7  0.903 -171.4  600 0.944 -175.4 0.83  29.3  0.008 -50.1  0.912 -172.1  650 0.944 -176.1 0.72  26.6  0.007 -50.3  0.919 -172.7  700 0.946 -176.9 0.63  24.2  0.007 -50.0  0.928 -173.3  750 0.951 -177.4 0.56  22.0  0.006 -50.8  0.934 -173.8  800 0.952 -178.1 0.49  20.0  0.005 -50.0  0.937 -174.4  850 0.958 -178.9 0.44  18.5  0.004 -50.1  0.941 -174.9  900 0.961 -179.2 0.40  17.3  0.004 -44.7  0.947 -175.5  950 0.967 -179.3 0.36  16.0  0.003 -44.2  0.951 -175.9  1000 0.971 -179.7 0.33  15.0  0.003 -42.4  0.954 -176.5  1050 0.969 -180.0 0.30  13.9  0.002 -35.6  0.957 -177.0  1100 0.972 179.7  0.27  12.7  0.002 -27.0  0.959 -177.5  1150 0.976 179.7  0.25  11.6  0.002 -15.0  0.961 -177.7  1200 0.976 179.5  0.23  11.0  0.002 -6.4 0.963 -178.2  1250 0.978 179.1  0.21  9.7  0.002 10.7 0.963 -178.6  1300 0.976 179.1  0.20  9.0  0.002 21.9 0.965 -178.8  1350 0.979 178.7  0.18  8.0  0.002 37.1 0.966 -179.1  1400 0.980 178.3  0.17  7.0  0.002 45.3 0.966 -179.3  1450 0.982 177.7  0.16  5.9  0.002 53.3 0.967 -179.8  1500 0.983 177.0  0.15  4. 9 0.003 61.1 0.967 180.0  1550 0.984 176.4  0.14  4. 3 0.003 64.9 0.968 179.7  1600 0.985 175.8  0.13  4. 1 0.003 66.4 0.969 179.2  1650 0.999 175.9  0.13  4. 2 0.004 67.9 0.969 179.1  1700 0.999 175.6  0.12  3. 7 0.004 69.8 0.969 178.7  1750 0.999 175.9  0.12  3. 9 0.004 73.2 0.970 178.3  1800 0.999 175.7  0.11  3. 8 0.004 72.8 0.972 178.0  1850 0.999 175.7  0.10  4. 0 0.005 75.9 0.970 177.7  1900 0.999 175.8  0.10  4. 5 0.005 76.8 0.971 177.2  1950 0.999 175.3  0.09  4. 5 0.006 76.8 0.973 177.0  2000 0.999 174.9  0.09  4. 2 0.006 77.5 0.974 176.8  2050 0.999 174.6  0.08  4. 7 0.006 79.9 0.973 176.6  2100 0.999 174.0  0.08  4. 2 0.007 77.7 0.975 176.3  2150 0.999 173.4  0.08  3. 6 0.007 79.2 0.979 176.0  2200 0.999 172.8  0.07  2. 8 0.007 79.7 0.979 176.0  2250 0.999 172.6  0.07  2. 6 0.007 79.0 0.979 175.7  2300 0.999 172.0  0.07  2. 4 0.008 79.0 0.979 175.4  2350 0.999 171.4  0.07  2. 0 0.008 79.9 0.983 175.3  2400 0.999 171.3  0.06  1. 9 0.008 80.2 0.978 175.1  2450 0.999 171.3  0.06  1. 8 0.008 79.5 0.979 174.8  2500 0.999 171.3  0.06  2. 3 0.009 79.2 0.980 174.6 

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 29 of 32  mar 19, 2012    s parameter  (v ds  = 7.5 v, i d  = 200 ma, zo = 50  ? )    s11 s21 s12 s22  f (mhz)  mag ang (deg.) mag ang (deg.) mag ang (deg.) mag ang (deg.) 100  0.879 -164.2 10.01  85.5  0.014 -3.4 0.758 -171.4  150 0.880 -168.9 6.55  77.0  0.014 -10.6  0.773 -172.1  200 0.884 -170.9 4.75  70.5  0.013 -13.8  0.787 -172.0  250 0.893 -172.1 3.69  64.7  0.012 -20.8  0.803 -171.8  300 0.884 -173.3 2.95  59.3  0.012 -23.7  0.805 -172.0  350 0.906 -173.9 2.37  54.9  0.011 -27.5  0.835 -172.1  400 0.913 -174.8 1.97  50.7  0.010 -29.4  0.852 -172.4  450 0.922 -175.3 1.67  46.9  0.009 -33.1  0.866 -172.6  500 0.931 -175.7 1.43  43.5  0.009 -34.6  0.878 -173.0  550 0.932 -176.0 1.24  40.3  0.008 -35.6  0.887 -173.4  600 0.935 -176.4 1.08  37.4  0.007 -37.2  0.897 -173.7  650 0.938 -177.0 0.95  34.6  0.007 -38.0  0.903 -174.1  700 0.939 -177.7 0.84  32.1  0.006 -36.3  0.913 -174.5  750 0.944 -178.2 0.75  29.5  0.005 -37.3  0.919 -175.0  800 0.946 -178.6 0.67  27.7  0.005 -35.8  0.923 -175.4  850 0.953 -179.3 0.61  25.8  0.004 -34.3  0.929 -175.7  900 0.957 -179.7 0.55  24.0  0.004 -28.9  0.934 -176.2  950 0.964 -180.0 0.50  22.6  0.003 -27.9  0.939 -176.6  1000 0.965 -180.0 0.46  21.5  0.003 -22.4  0.943 -176.9  1050 0.969 179.5  0.42  20.0  0.003 -14.2  0.945 -177.4  1100 0.969 179.6  0.38  18.6  0.002 -7.2 0.949 -177.9  1150 0.968 179.3  0.35  17.4  0.002 5.2 0.951 -178.2  1200 0.973 179.3  0.32  16.6  0.002 8.9 0.954 -178.6  1250 0.972 178.7  0.30  15.0  0.002 24.2 0.954 -179.0  1300 0.972 178.8  0.28  14.1  0.002 31.9 0.957 -179.1  1350 0.971 178.7  0.26  13.1  0.002 41.1 0.959 -179.4  1400 0.975 178.1  0.24  11.9  0.003 46.9 0.959 -179.6  1450 0.974 177.7  0.22  10.6  0.003 51.3 0.959 -180.0  1500 0.975 177.0  0.21  9. 4 0.003 59.2 0.961 179.7  1550 0.978 176.5  0.20  9. 0 0.003 61.8 0.961 179.5  1600 0.984 175.8  0.19  8. 4 0.004 63.3 0.962 179.1  1650 0.990 175.8  0.18  8. 1 0.004 67.9 0.962 178.9  1700 0.995 175.5  0.17  7. 6 0.004 68.4 0.963 178.5  1750 0.998 175.8  0.16  7. 4 0.005 71.3 0.964 178.2  1800 0.999 176.0  0.16  7. 3 0.005 71.6 0.967 177.8  1850 0.999 175.7  0.15  7. 1 0.005 74.7 0.966 177.5  1900 0.999 175.6  0.14  7. 3 0.005 74.8 0.965 177.2  1950 0.999 175.3  0.13  7. 2 0.006 75.1 0.967 176.9  2000 0.999 174.8  0.13  7. 0 0.006 75.7 0.969 176.7  2050 0.999 174.3  0.12  7. 0 0.006 78.5 0.969 176.5  2100 0.999 173.8  0.12  6. 4 0.007 76.6 0.971 176.2  2150 0.999 173.3  0.11  5. 6 0.007 77.1 0.974 176.0  2200 0.999 172.6  0.11  4. 9 0.007 77.0 0.975 175.9  2250 0.999 172.2  0.10  4. 1 0.008 77.6 0.974 175.6  2300 0.999 171.8  0.10  3. 4 0.008 77.3 0.976 175.3  2350 0.999 171.3  0.09  3. 0 0.008 78.4 0.980 175.2  2400 0.999 171.4  0.09  3. 1 0.008 78.5 0.977 175.1  2450 0.999 171.3  0.09  2. 9 0.009 78.4 0.977 174.8  2500 0.999 171.2  0.09  2. 9 0.009 78.8 0.977 174.5 

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 30 of 32  mar 19, 2012    s parameter  (v ds  = 7.5 v, i d  = 300 ma, zo = 50  ? )    s11 s21 s12 s22  f (mhz)  mag ang (deg.) mag ang (deg.) mag ang (deg.) mag ang (deg.) 100  0.896 -165.0 10.25  87.2  0.013 3.4 0.785 -173.3  150 0.892 -169.8 6.73  79.1  0.012 -4.6 0.795 -174.1  200 0.895 -171.6 4.94  73.2  0.011 -10.3  0.805 -173.9  250 0.901 -173.1 3.85  67.9  0.011 -16.0  0.816 -173.7  300 0.891 -174.1 3.11  62.9  0.011 -18.7  0.814 -173.8  350 0.912 -175.0 2.51  58.5  0.010 -22.0  0.840 -173.7  400 0.918 -175.1 2.11  54.8  0.009 -23.4  0.855 -173.9  450 0.924 -175.8 1.80  50.9  0.009 -27.0  0.865 -174.0  500 0.933 -176.3 1.56  47.5  0.008 -28.2  0.875 -174.2  550 0.931 -176.7 1.35  44.3  0.007 -29.4  0.885 -174.5  600 0.932 -176.9 1.19  41.5  0.007 -30.5  0.893 -174.7  650 0.937 -177.5 1.05  38.8  0.006 -29.9  0.899 -175.0  700 0.936 -178.0 0.93  35.8  0.006 -27.9  0.907 -175.3  750 0.938 -178.4 0.84  33.6  0.005 -28.5  0.914 -175.7  800 0.945 -179.0 0.75  31.4  0.005 -26.9  0.918 -175.9  850 0.948 -179.7 0.69  29.3  0.004 -26.6  0.924 -176.4  900 0.953 180.0 0.63  27.5 0. 004 -20.4 0.929 -176.6  950 0.961 179.8 0.57  26.0 0. 003 -16.5 0.935 -177.0  1000 0.963 179.9  0.52  25.0  0.003 -14.1  0.938 -177.4  1050 0.966 179.6  0.48  23.1  0.003 -5.8 0.940 -177.8  1100 0.966 179.3  0.44  21.9  0.003 3.2 0.944 -178.2  1150 0.966 179.3  0.41  20.8  0.003 11.0 0.948 -178.4  1200 0.967 179.2  0.37  19.6  0.002 15.9 0.949 -178.8  1250 0.969 179.0  0.34  18.3  0.003 26.3 0.950 -179.2  1300 0.970 178.7  0.32  17.1  0.003 33.7 0.953 -179.3  1350 0.972 178.4  0.30  15.8  0.003 44.4 0.954 -179.6  1400 0.976 178.2  0.28  14.5  0.003 49.3 0.955 -179.8  1450 0.974 177.4  0.26  13. 4 0.003 52.7 0.956 179.9  1500 0.974 176.8  0.24  12. 1 0.004 59.3 0.956 179.6  1550 0.980 176.3  0.23  11. 5 0.004 62.8 0.959 179.4  1600 0.985 175.8  0.22  10. 8 0.004 63.8 0.959 178.9  1650 0.997 175.7  0.21  10. 3 0.004 66.1 0.959 178.8  1700 0.999 175.7  0.20  10. 0 0.005 68.4 0.960 178.4  1750 0.999 175.7  0.19  9. 7 0.005 69.6 0.961 178.1  1800 0.999 175.6  0.18  9. 3 0.005 69.4 0.964 177.7  1850 0.999 175.7  0.17  9. 0 0.005 70.8 0.962 177.4  1900 0.999 175.5  0.16  9. 2 0.006 72.8 0.963 177.1  1950 0.999 175.2  0.16  9. 0 0.006 74.1 0.965 176.8  2000 0.999 174.7  0.15  8. 8 0.006 74.9 0.966 176.6  2050 0.999 174.3  0.14  8. 6 0.007 76.4 0.967 176.4  2100 0.999 173.7  0.13  8. 0 0.007 75.7 0.969 176.1  2150 0.999 173.1  0.13  7. 2 0.007 77.2 0.972 175.9  2200 0.999 172.5  0.12  6. 4 0.007 77.1 0.972 175.8  2250 0.999 172.1  0.12  5. 5 0.008 77.9 0.972 175.5  2300 0.999 171.6  0.11  5. 0 0.008 76.4 0.973 175.3  2350 0.999 171.2  0.11  4. 1 0.008 78.3 0.977 175.1  2400 0.999 171.1  0.11  4. 1 0.009 78.1 0.974 175.0  2450 0.999 171.1  0.10  3. 6 0.009 78.3 0.974 174.7  2500 0.999 171.0  0.10  3. 7 0.009 78.3 0.974 174.4 

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 31 of 32  mar 19, 2012    s parameter  (v ds  = 7.5 v, i d  = 400 ma, zo = 50  ? )    s11 s21 s12 s22  f (mhz)  mag ang (deg.) mag ang (deg.) mag ang (deg.) mag ang (deg.) 100  0.903 -165.5 10.28  88.0  0.013 4.2 0.799 -174.4  150 0.903 -170.2 6.78  80.2  0.011 -6.6 0.808 -175.1  200 0.901 -172.3 4.99  74.6  0.010 -9.4 0.816 -174.9  250 0.907 -173.5 3.91  69.6  0.010 -13.8  0.826 -174.7  300 0.895 -174.7 3.17  64.6  0.010 -15.9  0.821 -174.8  350 0.916 -175.4 2.58  60.6  0.009 -20.6  0.847 -174.9  400 0.922 -175.8 2.17  56.7  0.008 -20.5  0.859 -174.7  450 0.927 -176.2 1.86  53.1  0.008 -23.5  0.868 -174.8  500 0.932 -176.7 1.62  49.6  0.007 -24.4  0.876 -175.0  550 0.936 -177.0 1.42  46.7  0.007 -25.3  0.884 -175.1  600 0.937 -177.3 1.25  43.7  0.006 -26.5  0.892 -175.3  650 0.938 -177.7 1.10  40.9  0.006 -26.1  0.898 -175.5  700 0.939 -178.4 0.98  38.3  0.006 -25.0  0.907 -175.8  750 0.943 -178.8 0.88  35.6  0.005 -23.6  0.912 -176.0  800 0.946 -179.3 0.80  33.5  0.004 -19.9  0.915 -176.3  850 0.948 -179.9 0.73  31.5  0.004 -18.5  0.922 -176.7  900 0.956 179.7 0.67  29.8 0. 004 -15.7 0.927 -177.0  950 0.960 179.6 0.61  28.1 0. 003 -12.0 0.933 -177.3  1000 0.964 179.7  0.56  26.9  0.003 -7.7 0.937 -177.7  1050 0.963 179.3  0.51  25.5  0.003 -0.5 0.939 -178.0  1100 0.966 179.3  0.47  23.8  0.003 7.8 0.942 -178.4  1150 0.966 179.3  0.43  22.6  0.003 15.4 0.945 -178.6  1200 0.969 179.1  0.40  21.4  0.003 22.3 0.947 -179.0  1250 0.970 178.7  0.37  20.1  0.003 31.2 0.948 -179.4  1300 0.972 178.5  0.34  18.8  0.003 39.9 0.951 -179.5  1350 0.970 178.4  0.32  17.5  0.003 44.3 0.953 -179.7  1400 0.973 177.9  0.30  16.1  0.003 47.7 0.954 -179.9  1450 0.975 177.4  0.28  14. 7 0.003 51.8 0.954 179.7  1500 0.974 176.6  0.26  13. 6 0.004 60.0 0.955 179.4  1550 0.980 176.3  0.25  12. 9 0.004 60.3 0.957 179.2  1600 0.983 175.7  0.24  12. 0 0.004 62.3 0.958 178.8  1650 0.990 175.5  0.23  11. 8 0.004 65.9 0.958 178.6  1700 0.996 175.6  0.21  11. 2 0.005 66.9 0.959 178.3  1750 0.999 175.6  0.20  10. 9 0.005 68.5 0.959 178.0  1800 0.999 175.6  0.20  10. 4 0.005 69.5 0.961 177.7  1850 0.999 175.5  0.19  10. 3 0.005 72.5 0.960 177.3  1900 0.999 175.4  0.18  10. 4 0.006 72.6 0.962 177.0  1950 0.999 175.1  0.17  10. 1 0.006 74.0 0.963 176.7  2000 0.999 174.6  0.16  10. 0 0.006 75.7 0.965 176.5  2050 0.999 174.3  0.15  9. 5 0.007 76.3 0.966 176.3  2100 0.999 173.6  0.14  9. 0 0.007 74.3 0.968 176.0  2150 0.999 172.9  0.14  8. 0 0.007 76.1 0.970 175.8  2200 0.999 172.2  0.13  7. 1 0.008 77.1 0.972 175.7  2250 0.999 171.9  0.13  6. 4 0.008 77.6 0.971 175.4  2300 0.999 171.6  0.12  5. 8 0.008 77.0 0.972 175.2  2350 0.999 171.2  0.12  5. 0 0.008 78.5 0.975 175.0  2400 0.999 170.9  0.11  4. 5 0.009 78.2 0.973 174.9  2450 0.999 171.0  0.11  4. 4 0.009 77.2 0.973 174.6  2500 0.999 170.8  0.11  4. 4 0.009 77.7 0.974 174.4 

 rqa0011dns  preliminary   r07ds0095ej0600  rev.6.00    page 32 of 32  mar 19, 2012    package dimensions  4.9 3.9 0.70 0 3.1 5.0 4.0 0.75 3.2 0.45 2.50 5.1 4.1 0.80 0.05 3.3 0.08 0.10 reference symbol dimension in millimeters min n om max d e a a 1 a 2 b e l p x y y 1 z d d a 1 a e m xsa b 4.00 l p 0.05 1.90 z d c0.40 b a s b s y 1 s y ? n0002za-b ? .048g mass[typ.] renesas code jeita package code previous code package name hwson-2     ordering information  orderable part number  quan tity shipping  container  rqa0011dnstb-e 2000  pcs.  ? 178 mm reel, 12 mm emboss taping ?  

 notice 1.  all information included in this document is current as of the date this document is issued. such information, however, is subject to change without any prior notice. before purchasing or using any renesas  electronics products listed herein, please confirm the latest product information with a renesas electronics sales office. also, please pay regular and careful attention to additional and different information to  be disclosed by renesas electronics such as that disclosed through our website. 2.  renesas electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of renesas electronics products or  technical information described in this document.  no license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of renesas electronics or  others. 3.  you should not alter, modify, copy, or otherwise misappropriate any renesas electronics product, whether in whole or in part . 4.  descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples.  you are fully responsible for  the incorporation of these circuits, software, and information in the design of your equipment.  renesas electronics assumes no responsibility for any losses incurred by you or third parties arising from the  use of these circuits, software, or information. 5.  when exporting the products or technology described in this document, you should comply with the applicable export control laws and regulations and follow the procedures required by such laws and  regulations.  you should not use renesas electronics products or the technology described in this document for any purpose relating to military applications or use by the military, including but not limited to  the development of weapons of mass destruction.  renesas electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is  prohibited under any applicable domestic or foreign laws or regulations. 6.  renesas electronics has used reasonable care in preparing the information included in this document, but renesas electronics does not warrant that such information is error free.  renesas electronics  assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein. 7.  renesas electronics products are classified according to the following three quality grades:  "standard", "high quality", and "specific".  the recommended applications for each renesas electronics product  depends on the product's quality grade, as indicated below.  you must check the quality grade of each renesas electronics product before using it in a particular application.  you may not use any renesas  electronics product for any application categorized as "specific" without the prior written consent of renesas electronics.  further, you may not use any renesas electronics product for any application for  which it is not intended without the prior written consent of renesas electronics.  renesas electronics shall not be in any way liable for any damages or losses incurred by you or third parties arising from the  use of any renesas electronics product for an application categorized as "specific" or for which the product is not intended where you have failed to obtain the prior written consent of renesas electronics.   the quality grade of each renesas electronics product is "standard" unless otherwise expressly specified in a renesas electronics data sheets or data books, etc.   "standard":   computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools;       personal electronic equipment; and industrial robots.   "high quality":  transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; safety equipment; and medical equipment not specifically     designed for life support.   "specific":    aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial life support devices or systems), surgical     implantations, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life. 8.  you should use the renesas electronics products described in this document within the range specified by renesas electronics, especially with respect to the maximum rating, operating supply voltage  range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. renesas electronics shall have no liability for malfunctions or damages arising out of the  use of renesas electronics products beyond such specified ranges. 9.  although renesas electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and  malfunctions under certain use conditions. further, renesas electronics products are not subject to radiation resistance design.  please be sure to implement safety measures to guard them against the  possibility of physical injury, and injury or damage caused by fire in the event of the failure of a renesas electronics product, such as safety design for hardware and software including but not limited to  redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures.  because the evaluation of microcomputer software alone is very difficult,  please evaluate the safety of the final products or system manufactured by you. 10.  please contact a renesas electronics sales office for details as to environmental matters such as the environmental compatibility of each renesas electronics product.  please use renesas electronics  products in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the eu rohs directive.  renesas electronics assumes  no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations. 11.  this document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of renesas electronics. 12.  please contact a renesas electronics sales office if you have any questions regarding the information contained in this document or renesas electronics products, or if you have any other inquiries. (note 1)   "renesas electronics" as used in this document means renesas electronics corporation and also includes its majority-owned subsidiaries. (note 2)   "renesas electronics product(s)" means any product developed or manufactured by or for renesas electronics. http://www.renesas.com refer to "http://www.renesas.com/" for the latest and detailed information. renesas electronics america inc.  2880 scott boulevard santa clara, ca 95050-2554, u.s.a. tel:  +1-408-588-6000, fax: +1-408-588-6130 renesas electronics canada limited 1101 nicholson road, newmarket, ontario l3y 9c3, canada tel: +1-905-898-5441, fax: +1-905-898-3220 renesas electronics europe limited dukes meadow, millboard road, bourne end, buckinghamshire, sl8 5fh, u.k tel: +44-1628-585-100, fax: +44-1628-585-900 renesas electronics europe gmbh arcadiastrasse 10, 40472 dsseldorf, germany    tel: +49-211-65030, fax: +49-211-6503-1327  renesas electronics (china) co., ltd. 7th floor, quantum plaza, no.27 zhichunlu haidian district, beijing 100083, p.r.china  tel: +86-10-8235-1155, fax: +86-10-8235-7679 renesas electronics (shanghai) co., ltd. unit 204, 205, azia center, no.1233 lujiazui ring rd., pudong district, shanghai 200120, china  tel: +86-21-5877-1818, fax: +86-21-6887-7858 / -7898  renesas electronics hong kong limited unit 1601-1613, 16/f., tower 2, grand century place, 193 prince edward road west, mongkok, kowloon, hong kong tel: +852-2886-9318, fax: +852 2886-9022/9044 renesas electronics taiwan co., ltd. 13f, no. 363, fu shing north road, taipei, taiwan tel: +886-2-8175-9600, fax: +886 2-8175-9670 renesas electronics singapore pte. ltd.  1 harbourfront avenue, #06-10, keppel bay tower, singapore 098632 tel: +65-6213-0200, fax: +65-6278-8001 renesas electronics malaysia sdn.bhd.  unit 906, block b, menara amcorp, amcorp trade centre, no. 18, jln persiaran barat, 46050 petaling jaya, selangor darul ehsan,  malaysia tel: +60-3-7955-9390, fax: +60-3-7955-9510 renesas electronics korea co., ltd. 11f., samik lavied' or bldg., 720-2 yeoksam-dong, kangnam-ku, seoul 135-080, korea tel: +82-2-558-3737, fax: +82-2-558-5141 sales offices ? 2012 renesas electronics corporation. all rights reserved.   colophon 1.1  
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