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		  Datasheet File OCR Text:


		  rev.1.0,  sep.22.2 003,  page 1 of 27 m64886fp rf transceiver for short-range wireless REJ03F0087-0100Z rev.1.0 sep.22.2003 description the m64886fp is a semiconductor integrated circuit designed for rf / if / af transceiver function with dual pll synthesizer for double conversion system cordless phone which used by 2.4 ghz and 900mhz ism band of north america. it contains dual pll and vco circuit for rx / tx, pa for transmission output, double balance type mixer for the 1st and 2nd intermediate frequency, lim and rssi and demodulator for 5.5 mhz, expander (include volume control function) / compressor (include idc, splutter filte r block) and speaker / microphone amp for audio signal. it is possible to control level of tx power by external vari able resistor.  it is designed using a high-frequency bicmos process and contributes to reduce size of system and power consumption. features ?   receiver it is possible to construct double conversion system. built in 1st mix for 1st if which can respond up to 2.4 ghz band. built in 2nd mix and limitter and rs si and demodulator for 2nd if. built in expander and speaker amp for audio signal. ?   transmission built in pa (pout = ?1dbm max) which can respond up to 2.4 ghz band. it is possible to control level of power by external variable resistor. out put is differential type, it is need to connect to rf filter with a balun circuit. built in microphone amp and compressor and idc and splutter filter for audio signal. ?   synthesizer built in differential type vco for tx and rx which can respond up to 1.2 ghz band. built in 2-multiple circuit which ca n respond up to 2.4 ghz band. built in 2-modulus prescaler which  can respond up to 1.2 ghz band. built in current output type charge pump. built in b-e colpitts type crystal oscillation for reference frequency. ?   current consumption stand by mode = pll+vco+ dbl+lo+mix+if = 28 ma typ. tx / rx mode (id) = stand by + pll+vco+dbl+pa = 55 ma typ. tx / rx mode (talk) = tx / rx mode (id) +af+sp = 65 ma typ. off mode = < 50   a

 m64886fp rev.1.0,  sep.22.2 003,  page 2 of 27 block diagram 1. tx = 900m & rx = 2400m from rf filter demodulator filout 2ndmix in 2ndmixout ifgnd ifvcc compout filin li mref2 66 65 61 compvcc exprect expout compgnd rssi expin compref spin spout1 spout2 53 35 36 37 - + ref - + ref - + - + ref - + 42 mi c to con sp mute mute expander 5.5mhz 2nd mi x disc demodout 54 slicerout slicerin to con c-dcf 38 idc 52 51 49 47 46 48 44 43 - + rssicomp 55 - + 39 40 compresso r mi cout mi cin ref ref ref ref rssi ref spr ef 45 volcap 50 58 comprect 41 li mref1 59 60 64 67 - + on/off swout pouta txpd txvt mi xin isognd2 pllgnd1 loout pllv cc mixout xout rvvcc 34 74 from con from con from con cr 32 33 isognd1 mixgnd pllv dd 73 3bit 1bit 1bit 1 70 xi n 71 75 osc 69 x?t al  67 le 79 78 2 80 txmod poutb rx vco 1200m hz rxlb1 data cps on/off on/off 68 mi xvcc 77 25 tvgnd2 tvvcc 24 23 21 22 feedb feeda 17 18 19 20 pagnd2 pcont txdgnd txdvcc 16 rxlb2 11 10 9 7 8 rxla2 rxla1 rvgnd1 rvgnd2 15 rxvt rxpd lc 6 pllgnd2 72 on/off reference counter on/off doubler to rf filter 31 57 discri msl pd tx vco 900mhz 63 62 li mi n - + li mout 56 14 12 13 cr pagnd1 idc: instantaneous deviation control 3 5 programmable counter on/off lc msl lc l l lcr fsk data oscgnd oscvcc 1st mi x doubler mi xbias 4 from rf filter pr e scal e r programmable counter tvgnd1 lc 27 29 txla1 txlb1 txlb2 txla2 26 30 msl 28 on/off control register pr e scal e r pd msl msl msl 76

 m64886fp rev.1.0,  sep.22.2 003,  page 3 of 27 2. tx = 2400m & rx = 900m from rf filter demodulator filout 2ndmix in 2ndmixout ifgnd ifvcc compout filin li mref2 66 65 61 compvcc exprect expout compgnd rssi expin compref spin spout1 spout2 53 35 36 37 - + ref - + ref - + - + ref - + 42 mi c to con sp mute mute expander 5.5mhz 2nd mi x disc demodout 54 slicerout slicerin to con c-dcf 38 idc 52 51 49 47 46 48 44 43 - + rssicomp 55 - + 39 40 compresso r mi cout mi cin ref ref ref ref rssi ref spr ef 45 volcap 50 58 comprect 41 li mref1 59 60 64 67 - + on/off swout pouta txpd txvt mi xin isognd2 pllgnd1 loout pllv cc mixout xout rvvcc 34 74 from con from con from con cr 32 33 isognd1 mixgnd pllv dd 73 3bit 1 70 xi n 71 osc 69 x?t al  67 le 79 78 2 80 txmod poutb rx vco 900mhz rxlb1 data cps on/off 68 mi xvcc 77 25 tvgnd2 tvvcc 24 23 21 22 feedb feeda 17 18 19 20 pagnd2 pcont txdgnd txdvcc rxlb2 11 10 9 7 8 rxla2 rxla1 rvgnd1 rvgnd2 rxvt rxpd lc 6 pllgnd2 72 on/off reference counter on/off 31 57 discri tx vco 1200m hz 63 62 li mi n - + li mout 56 12 13 cr pagnd1 idc: instantaneous deviation control 5 lc l l lcr fsk data mi xbias 4 from rf filter tvgnd1 lc 27 29 txla1 txlb1 txlb2 txla2 26 30 28 msl msl msl msl msl msl lc 3bit 1bit on/off doubler pd programmable counter on/off 1st mi x doubler pr e scal e r programmable counter on/off pr e scal e r pd lc 3 75 76 14 1bit control register oscgnd oscvcc 16 15 to rf filter

 m64886fp rev.1.0,  sep.22.2 003,  page 4 of 27 pin configuration rvgnd2 rxla1 rvvcc disc volcap expout compgnd rxlb2 feeda pcont rvgnd1 exprect tvvcc rssicomp rxla2 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 33 34 35 36 21 22 23 24 25 26 28 29 30 31 32 27 48 47 46 45 44 43 42 41 56 55 54 53 52 51 50 49 76 75 74 73 72 71 70 69 68 67 65 64 63 62 61 66 txlb2 txpd compvcc mixbias rxlb1 pllvcc loout pllgnd1 pllgnd2 mixout xin xout tvgnd1 txlb1 txla1 txla2 oscvcc 2ndmixin swout 2ndmixout ifgnd ifvcc spin spout1 spout2 compref txvt txmod pagnd2 tvgnd2 mixin mixgnd rxvt rxpd txdvcc filout filin limin demodou t slicerin slicerout feedb comprect rssi pllvdd 17 18 19 20 37 38 39 40 60 59 58 57 80 79 78 77 txdgnd pagnd1 pouta poutb c-dcf compout micout micin spref expin limref1 limout cps le data mixvcc oscgnd limref2 isognd2 isognd1

 m64886fp rev.1.0,  sep.22.2 003,  page 5 of 27 pin description pin no. symbol pin name functions 1 isognd1 isolation ground dc ground for isolation. 2 mixgnd 1st mixer ground dc ground for 1st mixer. 3 mixin receive rf input rf input pin (base pin of internal transistor). it is need to connect to matching circuit by external parts. 4 mixbias 1st mixer bias 1st mixer bias voltage. decoupled to ground with capacitor. 5 swout sw output dc power supply to the external rf circuit. 6 rvgnd2 rx vco ground 2 dc ground for rx vco. 7 rxla2 rx vco la2 rx vco amplifier output a2. connect to inductor. 8 rxla1 rx vco la1 rx vco amplifier output a1. 9 rvgnd1 rx vco ground 1 dc ground for rx vco. 10 rxlb1 rx vco lb1 rx vco amplifier output b1.connect to la1. 11 rxlb2 rx vco lb2 rx vco amplifier output b2.connect to inductor. 12 rvvcc power supply (rx vco) dc power supply to the rx vco. 13 rxvt rx vco tuning voltage input rx vco tuning voltage input from pll loop filter. 14 rxpd rx charge pump output charge pump output for rx pll. when rx is off, charge pump output is hiz. 15 txdvcc power supply (tx doublers) dc power supply to the tx doublers. 16 txdgnd tx doublers ground dc ground for tx doublers. 17 pagnd1 power amp ground 1 dc ground for power amp. 18 isognd2 isolation ground dc ground for isolation. 19 pouta transmit rf output a rf output  pin which is an open collector. pull up to vcc with inductor. 20 poutb transmit rf output b rf output  pin which is an open collector. pull up to vcc with inductor. 21 feeda power amp feed a feed connect for  1st power amp, and outputs open collector. pull up to vcc with inductor. 22 pagnd2 power amp ground 2 dc ground for power amp. 23 feedb power amp feed b feed connect for  1st power amp, and outputs open collector. pull up to vcc with inductor. 24 pcont power amp control it is possible to control level of pa. connect to ground with variable resistor.

 m64886fp rev.1.0,  sep.22.2 003,  page 6 of 27 pin description (cont.) pin no. symbol pin name functions 25 tvgnd2 tx vco ground 2 dc ground for tx vco. 26 txla2 tx vco la2 tx vco amplifier output a2.connect to inductor. 27 txla1 tx vco la1 tx vco amplifier output a1. 28 tvgnd1 tx vco ground 1 dc ground for tx vco. 29 txlb1 tx vco lb1 tx vco amplifier output b1. connect to la1. 30 txlb2 tx vco lb2 tx vco amplifier output b2. connect to inductor. 31 tvvcc power supply (tx vco) dc power supply to the tx vco. 32 txmod tx modulation input tx modulation  input from splatter filter output. 33 txvt tx vco tuning voltage input tx vco t uning voltage input fr om pll loop filter. 34 txpd tx charge pump output charge pump output pin of tx pll. when tx is off, charge pump output is hiz. 35 filout splatter filter outpu t splutter filter output pin. 36 filin splatter filter input splutter filter input pin. 37 compout compressor output compressor output pin . 38 c-dcf compander  decouple internal compressor and expander reference voltage . decoupled to ground with capacitor . 39 micout mic output mic amp output pin 40 micin mic input mic amp input pin . 41 comprect compressor rectifier inter nal compressor rectifier voltage . decoupled to ground with capacitor . 42 compref compressor reference internal compressor  reference voltage. decoupled to ground with capacitor . 43 compvcc power supply (compander) dc power supply to the compressor and expander . 44 compgnd compander ground dc ground for compressor and expander . 45 spref speaker reference speaker reference voltage . decoupled to ground with capacitor . 46 spout2 speaker output 2 speaker amp output pin 2 . 47 spout1 speaker output 1 speaker amp output pin 1 . 48 spin speaker input speaker amp input pin 1 . 49 expout expander  output expander output pin . 50 volcap volume amplifier  reference v olume amplifier  reference voltage. decoupled to ground with capacitor . 51 exprect expander rectifier inter nal expander rectifier voltage. decoupled to ground with capacitor . 52 expin expander input expander input pin . demodulate signal input .

 m64886fp rev.1.0,  sep.22.2 003,  page 7 of 27 pin description (cont.) pin no. symbol pin name functions 53 demodout demodulator outpu t demodulator output pin . 54 slicerin slicer input slicer input pin . demodulate signal input . 55 slicerout slicer output slicer output pin . 56 limout limiter output limiter output pin . 57 disc discriminator port pull up to vcc with discriminator . 58 rssicomp rssi comparator output r ssi voltage comparator output pin . 59 rssi rssi output rssi output pin. it is need to  pull down to ground with variable resistor . 60 limref1 limiter reference 1 internal limiter reference voltage. decoupled to ground with capacitor . 61 limref2 limiter reference 2 internal limiter reference voltage. decoupled to ground with capacitor . 62 limin limiter input limiter input pin . 2nd if signal input . 63 ifgnd 2nd if ground dc ground for 2nd mixer and limiter and rssi and demodulator . 64 ifvcc power supply (2nd if) dc power supply to the 2nd if circuits . 65 2ndmixout 2nd mixer output 2nd if output . 66 2ndmixin 2nd mixer input 2nd mix input pin . 1st if signal input . 67 oscgnd osc ground dc ground for osco. 68 oscvcc power supply (osc) dc power supply to the osc. 69 xout x?tal oscillator circuit input emitter pin  of internal transistor  for crystal oscillator. 70 xin x?tal oscillator circuit input base pin  of internal transistor for crystal oscillator. 71 pllgnd2 pll ground 2 dc ground for pll logic . 72 pllvdd power supply (pll) dc power supply to the pll logic . 73 pllvcc power supply dc power supply to the prescaler , cp and osc . 74 pllgnd1 pll ground 1 dc ground for prescaler , cp and osc . 75 mixout 1st mixer output 1st if output . connect to tank circuit. 76 loout local output local output . pull up to vcc with inductor . (open collector type) 77 cps clock pulse input operates at  the rising edge of the clock pulse of the shift resistor . 78 data data input inputs serial data . 79 le load enable pulse input inputs the load  enable pulse of 19th pulse counters . 80 mexico power supply (1st mixer) dc  power supply to the 1st mixer .

 m64886fp rev.1.0,  sep.22.2 003,  page 8 of 27 functional description 1.   data input (1) data entry d19 msb lsb le d18 d4 d3 inv- al id inv- al id data d2 d1 cps notes1. at the positive edge of cps input , data input st atus is read into the shift resistor in sequence . 2. all data are set at the posit ive edge of the 19th pulse . before msb , cps is invalid . 3. while le is set to {l    h} , resistor status is read into latch . (2) input signal timing effect ive data trh le data cps tcr twh twl tsu th trc twh next  data trl tsu = twh = twl = tcr = trc > 40n sec trh = trl > 20n sec the > 10n sec (3) input voltage vim = vcc?0.3 to 3.6 (v) val = ?0.2 to 0.3 (v)

 m64886fp rev.1.0,  sep.22.2 003,  page 9 of 27 2. shift resister bit configuration msb ls b lo amp dbl * * ra rb icp llldk l l * * * da db dc on/off dg dd df di dj dh volume de mute l h division ratio for rx divider (17 bits) rx divider  2 16  2 0 2 9 2 0 division ratio for ref divider (10bits) 3 l l h l h h 1 division ratio for tx divider (17 bits) tx divider  2 16  2 0 l test mode control  data invalid data ref divider  2 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 shift register notes: 4. da , db and dc are used to turn on / off the power supply to the tx and rx systems . dc (af) db (rx / if) da (tx) description l l l tx and rx / if and speaker / mic amp / compander are all on . h l l id mode.  tx and rx / if are on . l h l tx and speaker/mic amp / compander are on . h h l only tx is on . l l h rx /if and speaker / mic amp / compander are on . h l h stand by mode .  only rx / if is on . l h h only speaker / mic amp / compander are on . h h h tx and rx / if and speaker / mic amp / compander are all off . notes: 5. dd and de are used to turn on/off the  mute to the tx (dd) and rx (de) systems . de / dd description l mute on . h mute off . notes: 6. df, dg and dh are used to select volume level to be updated . dh dg df volume level hhh0db h h l ?2.5db hl h5.0db h l l ?7.5db l h h ?10.0db l h l ?12.5db l l h ?15.0db

 m64886fp rev.1.0,  sep.22.2 003,  page 10 of 27 notes: 7. di and dj are used to turn on / off the  doublers to the tx (di) and rx (dj) systems . di / dj description l doubler on . h doubler off .  (doubler through) notes 8. dk are used to turn on / off the local amp to the rx systems . dk description l local amp on . h2ma notes 9. ra and rb are used to set the current  of tx (ra) and rx (rb) charge pump . rb / ra output current value of charge pump l 400a h2ma notes: 10. current supplied to the charge pump for tx and rx can be set independently in systems . however , when power supply is turned off , the charge  pump output is placed in ?hiz? status regardless of set value . 11. the division ratio of the programmable divider for reference frequency is given in 10-bit binary code . for reference n (fref) = 2*(20+22 to29) = 2* (5 to 1023) = 10 to 2046 : only even number . 12. the division ratio of the programmable divider for tx and rx are given in 17-bit binary code . for tx local n (fvcotx) = 4096 to 131071 for rx local n (fvcorx) = 4096 to 131071 13 example data ( 1 ) / condition tx vco frequency = 950 mhz , tx local and txout frequency = 1.90 ghz rx vco frequency = 896.75 mhz , rx local frequency = 916 mhz tx and rx are all on , tx doubler on , rx doubler off , rx local amp off charge pump current = 400a , volume level = -10 db reference frequency = 10.25 mhz , ch span = 250 khz , comparison frequency = 125 khz / setting 1) control data 1 (when power on): msb?0000001100111111100?lsb 2) n (fref) = 10.25mhz / 125 khz = 82 fref bit condition=82 / 2=41 : msb ?00000010100111? lsb 3) n (fvcotx) = 950mhz / 125 khz = 7600: msb ?0000111011011000001? lsb 4) n (fvcorx) = 896.75hz / 125 khz = 7174: msb ?0000111000000011010? lsb 5) control data 2 : msb ?0000001100111100000? lsb example data ( 2 ) /condition tx vco frequency = 907 mhz , tx local and txout frequency = 907 mhz rx vco frequency = 955.125 ghz , rx local frequency = 1.91025 ghz tx and rx are all on , tx doubler off , rx doubler on , rx local amp on charge pump current = 400 a , volume level = -10db reference frequency = 10.25 mhz , ch span = 250 khz , comparison frequency = 125 khz /setting 1) control data 1 (when power on): msb?0000000010111111100?lsb 2) n (fref) = 10.25 mhz/125 khz = 82 fref bit condition=82 / 2=41:  msb?00000010100111?lsb 3) n (fvcotx) = 907 mhz / 125 khz = 7256: msb?0000111000101100001?lsb 4) n (fvcorx) = 955.125hz / 125 khz = 7641: msb?0000111011101100110?lsb 5) control data 2: msb?0000000010111100000?lsb

 m64886fp rev.1.0,  sep.22.2 003,  page 11 of 27 3. pd output comparison frequency local oscillator division output pd output source sink 1 2 3 14 15 notes: 14. the pd output is placed in the ?sink? status when  the phase of local oscillator division output is behind the phase comparison frequency.  it is placed in the ?sourc e? status when the phase of  local oscillator division output advances . 15. ?-------? means high impedance status .

 m64886fp rev.1.0,  sep.22.2 003,  page 12 of 27 4. x?tal oscillation circuit 4. 1 connection of reference oscillation block built-in buffer transistor for oscillati on enables direct oscillation at x?tal. connections of x?tal and tcxo are shown below . (recommended circuit) when x? tal is in use when tcxo is in use tcxo vcc or open 1000pf xin xout x? tal xin xout 4. 2 negative resistor evaluation circuit negative resistor in the oscillation circuit are measured on  the conditions with coefficients shown in drawing below. x?tal : 16.2mhz/cl=12pf c1     : 68pf c2     : 36p c3     : 68p c4     : 18pf cv    : ~20pf vcc  : 3v ta     : 25 oc cv c4 c3 c1 c2 r c : ch t ype xin xout x? tal

 m64886fp rev.1.0,  sep.22.2 003,  page 13 of 27 input output equivalent circuit 1 (tx,rx) vt, txmod 2 txpd , rxpd 3 xin , xout 4 loout 6 cps , data , le 5 xin xout (tx,rx)la1,la2,lb1,lb2 bias la 1 lb1 la 2 lb2 to la to lb vt txmod cps data le txpd rxpd to buffer to buffer tvgnd1 rvgnd1 loout

 m64886fp rev.1.0,  sep.22.2 003,  page 14 of 27 7 pouta,poutb,feeda,feedb 8 pcont 9 10 11 bias pouta (feeda) poutb (feedb) filin , filout ref filin filout pcont 7 micin , micout micin micout ref mixin bias mixout onb swout pagnd1 pagnd2 mixin,mixb ias,mixout,swout mixbias

 m64886fp rev.1.0,  sep.22.2 003,  page 15 of 27 12 c-dcf 13 14 15 17 16 compout compout c-dcf comrect , exprect ,comref comprect exprect compref spr ef spin , spout1 , spout2 spin spout 1 spout 2 expin, expout expout ref expin volcap spref , volcap  - + ref

 m64886fp rev.1.0,  sep.22.2 003,  page 16 of 27 18 disc , demodout 19 20 21 23 22 2ndmix in , 2ndmix out limi n , limref1 , limref2 rssi , rssi comp 2ndmixout ref 2ndmixin slicerin , s licerout ref li min li mref1 ref li mref2 rssi comp rssi disc demodout ref slicerin slicer out li mout limout

 m64886fp rev.1.0,  sep.22.2 003,  page 17 of 27 absolute maximum ratings (ta = 25oc except operating ambient temp erature and storage ambient temperature.) ratings parameter symbol test condition min. max. unit supply voltage vcc god = 0 v ?0.3 4.0 output voltage vo feeda , feedb , pouta , poutb , txla2 , txlb2 , rxla2 , rxlb2 , loout 04.0v input voltage vi cps , data , le ?0.3 4.0 v power consumption pd ta = 60 oc, tj = 125 oc,  ja = 70 oc / w ? 929 mw junction temperature tj 125  c operating ambient temperature topr ?10 60  c storage ambient tem perature tstg ?40 125  c case temperature ta (oc) total power dissipa tion pd (mw) 1429 1000 2000 0 0255075 60 100 125 150 total power dissi pationdelating curve 929

 m64886fp rev.1.0,  sep.22.2 003,  page 18 of 27 recommended operating conditions (vcc = 3 v / ta = 25oc , unless otherwise noted) limits parameter symbol pin test condition min. max. unit supply voltage vcc all vcc gnd = 0 v 2.7 3.6 v rf input frequency frfin mixin ? 800 2480 mhz rf input power prfin mixin ? ? 0 dbm rf output frequency frfout pouta poutb ? 800 2480 mhz transmission local oscillation frequency flotx txla1 txla2 txlb1 txlb2 ? 400 1240 mhz reception local oscillation frequency florx rxla1 rxla2 rxlb1 rxlb2 ? 400 1250 mhz reference oscillation frequency fosc xin vxn = 0.2~1.0 vpp 3 20 mhz xin input amplitude vxin xin fosc = 3 to 20 mhz 0.2 1.0 vpp mic amp input power pmicin micin ? 0.3 vcc ?0.3 v electric potential between vcc and other vcc ?0.1 0.1 v electrical characteristics (vcc = 3 v / ta = 25oc, unless otherwise noted) limits block parameter min. typ. max. unit measurement circuit standby current icc off all vcc when all systems are turned off . 50  a icc1 all vcc standby mode on: 1stmix to demodcomp 28 (tbd) ma icc2 all vcc rx-tx mode (id) on : id mode 55 (tbd) ma icc3 all vcc rx-tx mode (tark) when all systems returned on . 65 (tbd) ma all operating current icc4 compvcc icq of speaker and expander and compressor . 12 (tbd) ma

 m64886fp rev.1.0,  sep.22.2 003,  page 19 of 27 electrical characteristics (cont.) (vcc = 3 v / ta = 25oc , unless otherwise noted) limits block parameter sym- bol pin test condition min. typ. max unit measurement circuit "h" input voltage vih cps, data, le vcc = 2.7 to 3.6 v vcc ?0.3 3.6 v "l" input voltage vil cps data, le vcc = 2.7 to 3.6 v ?0.2 3.0 v "h" input current iih cps data, le vcc = 3.6 v, vih = 3.6 v 2  a "l" input current iil cps data, le vcc = 3.6 v, vil = 0 v -2  a di, dj = l 400  a cp output current (source &sink current) icpo txpd, rxpd vpd = 1.5 v di, dj = h 20 ma pll cp output leak current icplk txpd, rxpd vcc = 3.6 v, vpd = 1.8 v, vo = hiz (off) ?100 100 na osc bias current ibias1 xout vih = 3.0 v 175 250 325  a osc bias voltage ibias1 xin iif = 0 a 2.6 2.9 3.0 v osc bias voltage vbias 2 xout iif = 0 a 1.8 2.1 2.4 v osc negative resister nr xin shown in page 12 100 330 ?

 m64886fp rev.1.0,  sep.22.2 003,  page 20 of 27 electrical characteristics  (cont) (vcc = 3v / ta = 25oc , unless otherwise noted) limits block parameter symbol pin test condition min. typ. max unit measur ement circuit rxla1 rxla2 rxlb1 rxlb2 txla1 txla2, txlb1, txlb2, dc current 4.7 ma rf (vco) output current ivco rxla1 rxla2 rxlb1 rxlb2 txla1 txla2, txlb1, txlb2, dc current 4.7 ma bias voltage vlna mixin iif = 0 a 1.4 v sensitivity sin mixin mixin? 50ohm-match 12dbsinad ?105 ?102 (tbd) dbm voltage conversion gain cg mixin mixout mixin to mixout frfin = 2400 mhz prfin = ?60 dbm florx = 1195 mhz mixout = 10 mhz 22.0 ? db reference value input power 1db compression ip1db mixin, mixout mixin to mixout frfin = 2400 mhz prfin = ?60 dbm florx = 1195 mhz mixout = 10 mhz ?23.0 dbm reference value 3rd input intercept point iip3 mixin, mixout mixin to mixout fmixin = 2400 mhz ? f1 = fmixin+300 khz ? f2 = fmixin+600 khz pmixin = ?40 dbm florx  = 1195 mhz ifout = 10 mhz ?14.0 dbm reference value pll loout power plo loout florx  = 950 mhz floout=1900 mhz ?10 (tbd) dbm transmission output power prfout pouta poutb frfout = 2400 mhz pcont adjust by external variable resistor ?1 dbm rf (tx) tx modulation fmod txmod pouta poutb frfout = 2400 mhz txmod adjust by external variable resistor  30 khz

 m64886fp rev.1.0,  sep.22.2 003,  page 21 of 27 electrical characteristics (cont) (vcc = 3 v / ta = 25oc , unless otherwise noted) limits block parameter symbol pin test condition min. typ. max. unit measur ement circuit demod output voltage vo1 2ndmixin demodout 2ndmixin = 10.7 mhz, 80 db, dev = 30 khz fosc = 16.2 mhz 2nd.if = 5.5 mhz 100 mvrms rssi output voltage vrssi1 2ndmixin rssi 2ndmixin = 100 db 1.65 vrssi2 2ndmixin = 70 db 1.45 vrssi3 2ndmixin = 30 db 0.60 rssi vrssi4 non input at 2nd mixin 0.35 v threshold voltage 1 vth1 rssi 0.5 0.7 0.9 v hysteresis width hys rssicomp 120 150 180 mv ?h? output voltage 2 voh2 2.3 3.0 v rssi- comp. ?l? output voltage 2 vol2 0 0.3 v duty ratio 1 dr1 slicerin slicerout slicerin fin = 30 khz vin = 100 mvrms 45 50 55 % duty ratio 2 dr2 slicerin slicerout slicerin fin = 1 khz vin = 20 mvrms 45 50 55 % threshold voltage 2 vth2 slicerin 1.3 1.5 1.7 v ?h? output voltage 3 voh3 slicerout 2.3 3.0 v slicer ?l? output voltage 3 vol3 slicerout 0 0.3 v

 m64886fp rev.1.0,  sep.22.2 003,  page 22 of 27 electrical characteristics 5 (vcc=3v / ta = 25oc , unless otherwise noted) limits block parameter symbol pin test condition min. typ. max. unit measur ement circuit output reference voltage 1 vso1 vin = ?20 dbv = 0 db ?24.0 ?20.0 ?16.0 dbv delta gain 1 dg1 delta vin = +5db ?1.0 ?0.1 +1.0 delta gain 2 dg2 delta vin = ?10db ?1.0 0 +1.0 delta gain 3 dg3 delta vin = ?20db ?1.5 +0.1 +1.5 db distortion 1 thd1 vin = ?20dbv 0.5 1.0 % limiting voltage 1 vl1 point of thd = 10% 0.3 0.5 vrms expander mute attenuation 1 att1 expout rx mute on vin = ?20 dbv 50 60 db g1 df, dg, dh = 1, 1, 1 0 g2 df, dg, dh = 0, 1, 1 ?4.0 ?2.5 ?1.0 g3 df, dg, dh = 1, 0, 1 ?6.5 ?5.0 3.5 g4 df, dg, dh = 0, 0, 1 ?9.5 ?7.5 ?5.5 g5 df, dg, dh = 1, 1, 0 ?12.0 ?10.0 ?8.0 g6 df, dg, dh = 0, 1, 0 ?15.0 ?12.5 10.0 volume amp gain g7 expout df, dg, dh = 1, 0, 0 ?17.5 ?15.0 12.5 db open loop gain gvo spin spout1 spout2 open loop 71 db voltage gain 1 gv1 spin spout1 amp1 12.0 14.0 16.0 db voltage gain 2 gv2 spout1 spout2 amp2 -3.0 0.0 +3.0 db voltage gain 3 gv3 spin spout1 spout2 amp1 +amp2 18.0 20.0 22.0 db distortion 2 thd2 spout2 po = 10 mw 0.5 1.0 % max. output power pom spout2 fin = 1 khz vin = 100 mvrm rl = 150 ? thd < 10% 13 19 mw speaker amp load impedance rl spout2 fin = 1 khz vin = 100 mvrms 32 150 ?

 m64886fp rev.1.0,  sep.22.2 003,  page 23 of 27 electrical characteristics 6 ( vcc=3v / ta=25oc , unless otherwise noted ) limits block parameter sym- bol pin test condition min. typ. max. unit measur- ement circuit mic amp gain gma micin micout micin fin = 1 khz open loop 40 60 db output reference voltage 2 vso2 in = ?20dbv = 0db ?22.5 ?21.0 ?19.5 dbv delta gain 4 dg4 delta vin = +5db ?1.0 0 +1.0 delta gain 5 dg5 delta vin = ?10 db ?1.0 0 +1.0 delta gain 6 dg6 delta vin = ?20 db ?1.5 -0.3 +1.5 db delta gain 3 thd3 vin= ?20 dbv 0.5 1.0 % limiting voltage 2 vl2 360 450 540 mvpp comp ressor mute attenuation 2 att2 compout tx mute on vin = ?20 dbv 50 60 db ga filin fin = 1 khz vin = 100 mvrms ?0.5 0 +0.5 df1 filin fin = 10 khz vin=100mvrms ?3 voltage gain df2 filin fin = 100 khz vin = 100 mvrms ?60 db splatter filter distortion 4 thd4 filin filout filin fin = 1 khz vin = 100 mvrms 0.02 0.1 %

 m64886fp rev.1.0,  sep.22.2 003,  page 24 of 27  application example 1. application circuit for 900m / 2.4 ghz system 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 10. 1 0 . 7 m h z bp b p f fs f s k o u t le l e da d a t a cp c p s afin spout1 spout2 rs r s si s i co c o mp m p 5. 5 . 5m 5 m h z bp b p f lc filter ant fskin 16. 1 6 . 2 m h z x ?ta t a l saw l oou o o u t 2p 2 p 1n 1 n 1. 1 . 8n 8 n 24 2 4 14 1 4 .9m . 9 m 4p 4 p 0 1p 1 p 4. 4 . 7n 7 n 10 1 0 1n 1 n 1n 1 n 10 1 0 10 1 0 0 0 1n 1 n 1n 1 n 1n 1 n 10 1 0 1n 1 n 3. 3 . 3k 3 k 4. 4 . 7u 7 u 150 1 5 0 p 68p 6 8 p 10 1 0 n 68p 6 8 p 18 1 8 p 10 1 0 p 36p 3 6 p 68p 6 8 p 390 3 9 0 1n 1 n 10 1 0 10 1 0 1n 1 n 100n 1 0 0 n 10 1 0 0n 0 n 10 1 0 0n 0 n 10 1 0 0n 0 n 100 1 0 0 n 68k 6 8 k 680 6 8 0 10 1 0 100p 1 0 0 p 1n 1 n 10k 1 0 k 470n 4 7 0 n 10n 1 0 n 470 4 7 0 n 1u 1 u 22u 2 2 u 1u 1 u 10k 1 0 k * * * 22u 2 2 u 10u 1 0 u 1u 1 u 1n 1 n 10 1 0 1n 1 n * 1u 1 u 470p 4 7 0 p 2. 2 . 2n 2 n 10n 1 0 n 10 1 0 k * * 2 20n 2 0 n 10 1 0 k 1. 1 . 8k 8 k 2. 2 . 2u 2 u 43p 4 3 p 39n 3 9 n 33 3 3 n 1n 1 n 1n 1 n 10u 1 0 u 2. 2 . 2k 2 k 10 1 0 1n 1 n 1n 1 n 1n 1 n  to 20k   t o   2 0 k 1 1 00p 0 0 p 5. 5 . 6n 6 n 5. 5 . 6n 6 n 3p 3 p 3p 3 p 10 1 0 1n 1 n 680p 6 8 0 p 0 2. 2 . 7n 7 n 18p 1 8 p 0 0 1n 1 n 1n 1 n 6. 6 . 8n 8 n 27k 2 7 k 10k 1 0 k 10 1 0 1n 1 n 2. 2 . 2k 2 k 10u 1 0 u 91 9 1 5m 5 m ant * * * * ** * * ** * * * * * * * * * ** * * ** * * * * rs r s s i ou o u t 1n 1 n 1n 1 n 33 3 3 0 33n 3 3 n 22n 2 2 n 22n 2 2 n 22n 2 2 n 9p 9 p pc p c o n t 33 3 3 u 1n 1 n 22 2 2 0 18k 1 8 k 3. 3 . 3k 3 k 51k 5 1 k 10k 1 0 k 51k 5 1 k 100k 1 0 0 k 10k 1 0 k 7. 7 . 2k 2 k 10 1 0 84k 8 4 k 84 8 4 k  to 200k   t o   2 0 0 k 100k 1 0 0 k 44k 4 4 k 100k 1 0 0 k 200p 2 0 0 p 10k 1 0 k m6 m 6 48 4 8 86 8 6 f p 3p 3 p 3p 3 p 10n 1 0 n 10n 1 0 n 1n 1 n 1k 1 k 5. 5 . 1k 1 k 10 1 0 pa p a o n b 10 1 0 vr v r e g 0. 0 . 47u 4 7 u 10n 1 0 n 100n 1 0 0 n 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 10. 1 0 . 7 m h z bp b p f fs f s k o u t le l e da d a t a cp c p s afin spout1 spout2 rs r s si s i co c o mp m p 5. 5 . 5m 5 m h z bp b p f lc filter ant fskin 16. 1 6 . 2 m h z x ?ta t a l saw l oou o o u t 2p 2 p 1n 1 n 1. 1 . 8n 8 n 24 2 4 14 1 4 .9m . 9 m 4p 4 p 0 1p 1 p 4. 4 . 7n 7 n 10 1 0 1n 1 n 1n 1 n 10 1 0 10 1 0 0 0 1n 1 n 1n 1 n 1n 1 n 10 1 0 1n 1 n 3. 3 . 3k 3 k 4. 4 . 7u 7 u 150 1 5 0 p 68p 6 8 p 10 1 0 n 68p 6 8 p 18 1 8 p 10 1 0 p 36p 3 6 p 68p 6 8 p 390 3 9 0 1n 1 n 10 1 0 10 1 0 1n 1 n 100n 1 0 0 n 10 1 0 0n 0 n 10 1 0 0n 0 n 10 1 0 0n 0 n 100 1 0 0 n 68k 6 8 k 680 6 8 0 10 1 0  100p 1 0 0 p 1n 1 n 10k 1 0 k 470n 4 7 0 n 10n 1 0 n 470 4 7 0 n 1u 1 u 22u 2 2 u 1u 1 u 10k 1 0 k * * * 22u 2 2 u 10u 1 0 u 1u 1 u 1n 1 n 10 1 0 1n 1 n * 1u 1 u 470p 4 7 0 p 2. 2 . 2n 2 n 10n 1 0 n 10 1 0 k * * 2 20n 2 0 n 10 1 0 k 1. 1 . 8k 8 k 2. 2 . 2u 2 u 43p 4 3 p 39n 3 9 n 33 3 3 n 1n 1 n 1n 1 n 10u 1 0 u 2. 2 . 2k 2 k 10 1 0 1n 1 n 1n 1 n 1n 1 n 1 00p 0 0 p 5. 5 . 6n 6 n 5. 5 . 6n 6 n 3p 3 p 3p 3 p 10 1 0 1n 1 n 680p 6 8 0 p 0 2. 2 . 7n 7 n 18p 1 8 p 0 0 1n 1 n 1n 1 n 6. 6 . 8n 8 n 27k 2 7 k 10k 1 0 k 10 1 0 1n 1 n 2. 2 . 2k 2 k 10u 1 0 u 91 9 1 5m 5 m ant * * * * ** * * ** * * * * * * * * * ** * * ** * * * * rs r s 1k 1 k s i ou o u t 1n 1 n 1n 1 n 33 3 3 0 33n 3 3 n 22n 2 2 n 22n 2 2 n 22n 2 2 n 9p 9 p 33 3 3 u 1n 1 n 22 2 2 0 18k 1 8 k 3. 3 . 3k 3 k 51k 5 1 k 10k 1 0 k 51k 5 1 k 100k 1 0 0 k 10k 1 0 k 7. 7 . 2k 2 k 10 1 0 84k 8 4 k 84 8 4 k 100k 1 0 0 k 44k 4 4 k 100k 1 0 0 k 200p 2 0 0 p 10k 1 0 k m6 m 6 48 4 8 86 8 6 f p 3p 3 p 3p 3 p 10n 1 0 n 10n 1 0 n 1n 1 n 1k 1 k 5. 5 . 1k 1 k 10 1 0 pa p a o n b 10 1 0 vr v r e g 0. 0 . 47u 4 7 u 10n 1 0 n 100n 1 0 0 n

 m64886fp rev.1.0,  sep.22.2 003,  page 25 of 27 2. application circuit for 2.4g / 900 mhz system 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 10. 1 0 . 7 m h z bp b p f fs f s k o u t le l e da d a t a cp c p s afin spout1 spout2 rs r s si s i co c o mp m p 5. 5 . 5m 5 m h z bp b p f ant 16. 1 6 . 2 m h z x ?ta t a l l oou o o u t 5p 5 p 1n 1 n 18 1 8 n 24 2 4 14 1 4 . 9 m 2p 2 p 22 2 2 0 0 1p 1 p 4. 4 . 7n 7 n 10 1 0 1n 1 n 1n 1 n 10 1 0 10 1 0 33 3 3 u 0 0 1n 1 n 1n 1 n 1n 1 n 10 1 0 1n 1 n 3. 3 . 3k 3 k 4. 4 . 7u 7 u 150 1 5 0 p 68p 6 8 p 10 1 0 n 68p 6 8 p 18 1 8 p 10p 1 0 p 36p 3 6 p 68p 6 8 p 390 3 9 0 1n 1 n 10 1 0 10 1 0 1n 1 n 100n 1 0 0 n 10 1 0 0n 0 n 10 1 0 0n 0 n 10 1 0 0n 0 n 100 1 0 0 n 18k 1 8 k 68k 6 8 k 680 6 8 0 10 1 0 100p 1 0 0 p 1n 1 n 10k 1 0 k 470n 4 7 0 n 3. 3 . 3k 3 k 1 0 n 470 4 7 0 n 1u 1 u 22u 2 2 u 1u 1 u 10k 1 0 k 51k 5 1 k * 10k 1 0 k * * 22u 2 2 u 10u 1 0 u 1u 1 u 1n 1 n 10 1 0 1n 1 n * 1u 1 u 10n 1 0 n * * 1 00n 0 0 n 10 1 0 k 1. 1 . 8k 8 k 1u 1 u 9p 9 p 0 18p 1 8 p 22 2 2 n 4. 4 . 7 n 0 0 1n 1 n 1n 1 n 10u 1 0 u 2. 2 . 2k 2 k 10 1 0 1n 1 n 1n 1 n 1n 1 n 1k 1 k 5. 5 . 1k 1 k 10 1 0 1n 1 n  to 20k   t o   2 0 k 1 1 00p 0 0 p pa p a o n b 8. 8 . 2n 2 n 8. 8 . 2n 2 n 10 1 0 1n 1 n 680p 6 8 0 p 330 3 3 0 39n 3 9 n 300p 3 0 0 p 39n 3 9 n 39n 3 9 n 1n 1 n 1n 1 n 6. 6 . 8n 8 n 27k 2 7 k 10k 1 0 k 10 1 0 1n 1 n 2. 2 . 2k 2 k 10u 1 0 u 9 15m 1 5 m ant * * * * * * * 7. 7 . 2k 2 k 10 1 0 ** * * ** * * * * vr v r e g 0. 0 . 47u 4 7 u 10n 1 0 n rs r s s i ou o u t 0 0 1n 1 n 1n 1 n 1n 1 n 84k 8 4 k 84 8 4 k to 200k t o   2 0 0 k 100k 1 0 0 k 44k 4 4 k 100k 1 0 0 k m6 m 6 48 4 8 86 8 6 f p 470p 4 7 0 p 2. 2 . 2n 2 n 10 1 0 k 10k 1 0 k 200p 2 0 0 p 10k 1 0 k fskin 51k 5 1 k 100k 1 0 0 k lc filter saw 2p 2 p 2p 2 p * * * * ** * * ** * * 1p 1 p 3. 3 . 9n 9 n 3. 3 . 9n 9 n 1. 1 . 2n 2 n 1. 1 . 2n 2 n 10 1 0 18p 1 8 p 18p 1 8 p 100n 1 0 0 n 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 10. 1 0 . 7 m h z bp b p f fs f s k o u t le l e da d a t a cp c p s afin spout1 spout2 rs r s si s i co c o mp m p 5. 5 . 5m 5 m h z bp b p f ant 16. 1 6 . 2 m h z x ?ta t a l l oou o o u t 5p 5 p 1n 1 n 18 1 8 n 24 2 4 14 1 4 . 9 m 2p 2 p 22 2 2 0 0 1p 1 p 4. 4 . 7n 7 n 10 1 0 1n 1 n 1n 1 n 10 1 0 10 1 0 33 3 3 u 0 0 1n 1 n 1n 1 n 1n 1 n 10 1 0 1n 1 n 3. 3 . 3k 3 k 4. 4 . 7u 7 u 150 1 5 0 p 68p 6 8 p 10 1 0 n 68p 6 8 p 18 1 8 p 10p 1 0 p 36p 3 6 p 68p 6 8 p 390 3 9 0 1n 1 n 10 1 0 10 1 0 1n 1 n 100n 1 0 0 n 10 1 0 0n 0 n 10 1 0 0n 0 n 10 1 0 0n 0 n 100 1 0 0 n 18k 1 8 k 68k 6 8 k 680 6 8 0 10 1 0  100p 1 0 0 p 1n 1 n 10k 1 0 k 470n 4 7 0 n 3. 3 . 3k 3 k 1k 1 k 1 0 n 470 4 7 0 n 1u 1 u 22u 2 2 u 1u 1 u 10k 1 0 k 51k 5 1 k * 10k 1 0 k * * 22u 2 2 u 10u 1 0 u 1u 1 u 1n 1 n 10 1 0 1n 1 n * 1u 1 u 10n 1 0 n * * 1 00n 0 0 n 10 1 0 k 1. 1 . 8k 8 k 1u 1 u 9p 9 p 0 18p 1 8 p 22 2 2 n 4. 4 . 7 n 0 0 1n 1 n 1n 1 n 10u 1 0 u 2. 2 . 2k 2 k 10 1 0 1n 1 n 1n 1 n 1n 1 n 1k 1 k 5. 5 . 1k 1 k 10 1 0 1n 1 n 1 00p 0 0 p pa p a o n b 8. 8 . 2n 2 n 8. 8 . 2n 2 n 10 1 0 1n 1 n 680p 6 8 0 p 330 3 3 0 39n 3 9 n 300p 3 0 0 p 39n 3 9 n 39n 3 9 n 1n 1 n 1n 1 n 6. 6 . 8n 8 n 27k 2 7 k 10k 1 0 k 10 1 0 1n 1 n 2. 2 . 2k 2 k 10u 1 0 u 9 15m 1 5 m ant * * * * * * * 7. 7 . 2k 2 k 10 1 0 ** * * ** * * * * vr v r e g 0. 0 . 47u 4 7 u 10n 1 0 n rs r s s i ou o u t 0 0 1n 1 n 1n 1 n 1n 1 n 84k 8 4 k 84 8 4 k 100k 1 0 0 k 44k 4 4 k 100k 1 0 0 k m6 m 6 48 4 8 86 8 6 f p 470p 4 7 0 p 2. 2 . 2n 2 n 10 1 0 k 10k 1 0 k 200p 2 0 0 p 10k 1 0 k fskin 51k 5 1 k 100k 1 0 0 k lc filter saw 2p 2 p 2p 2 p * * * * ** * * ** * * 1p 1 p 3. 3 . 9n 9 n 3. 3 . 9n 9 n 1. 1 . 2n 2 n 1. 1 . 2n 2 n 10 1 0 18p 1 8 p 18p 1 8 p 100n 1 0 0 n

 m64886fp rev.1.0,  sep.22.2 003,  page 26 of 27 parts list for application circuit parts maker model number outline 2416 mhz rf filter jrc nsvs7 75 3*3*1.15mm, type smd 900 mhz rf filter jrc nsvs781 3*3*1.mm, type smd 2.8 v regulator toko tk11128cs type sot23-5 16.2 mhz x'tal kss ( kss16l2m t ) type hc49 / u?s 10.7 mhz ceramic bpf murata sfela10m7ga00-b0 2.5mm pitch, 3 terminal 5.5 mhz ceramic bpf murata sfsra5m50bf00-b0 2.5mm pitch, 3 terminal 5.5 mhz ceramic discriminator murata cdsrh5m50ek023-b0 5mm pitch, 2 terminal chip l toko ll1608-fs type 1608 cautions for handling application board ?   in this diagram each element constant is only an example  , so please check up the values before using this ic . ?   in this diagram, coefficients of the x'tal oscillation circ uit are just examples. please ask x'tal unit vendor about the best values of customer's specification. ?   for the achievement of high performa nces in the rx system , the 50  ? -matching is necessary in the rfin port . ?   please place external elements connected  to the rf line , near the pins . ?   all vcc?s decoupling capacita nces are important for the achievement of  high  performances . please place these elements near the pins.

 m64886fp rev.1.0,  sep.22.2 003,  page 27 of 27 package dimensions lqfp80-p-1212-0.5 weight(g) ? jedec code eiaj package code lead material cu alloy 80p6q-a plastic 80pin 12 ? 12mm body lqfp ? 0.1 ? 0.2 ? ? ? ? symbol min nom max a a 2 b c d e h e l l 1 y b 2 dimension in millimeters h d a 1 0.225 ? ? ? ? ? i 2 1.0 ? ? ? ? ? ? m d 12.4 ? ? m e 12.4 10? 0? 0.1 1.0 0.7 0.5 0.3 14.2 14.0 13.8 14.2 14.0 13.8 0.5 12.1 12.0 11.9 12.1 12.0 11.9 0.175 0.125 0.105 0.28 0.18 0.13 1.4 0 1.7 e a l 1 c l a 1 a 2 f b e h d e h e d 1 20 21 40 41 60 61 80 m e b 2 l 2 m d e recommended mount pad detail f y mar.?98
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