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		  Datasheet File OCR Text:


		  1 publication date: july 2009  sdc00078aeb data sheet part no. package code no. AN18207A lqfp048-p-0707a  

 AN18207A 2 sdc00078aeb contents ? overview ????????????????????.????????????????????? 3 ? features ???????????????????.?????????????????????? 3 ? applications ???????????????????.????????????????????? 3 ? package ???????????????????.??????????????????????. 3 ? type ?????????????????????.??????????????????????. 3 ? application circuit example ????????????????????????????????? 4 ? pin descriptions ????????????????.?????????????????????? 5 ? absolute maximum ratings ????????????.????????????????????? 7 ? operating supply voltage range ????????.????????? ?????????????? 7  ? allowable voltage range ?????? ???????????? ??????????...................... 8 ? electrical characteristics   ?????.????????????????????????????? 9 ? electrical characteristics (reference values for design) ????????????????????? 11 ? electrical characteristics test procedures ??????????????????????????.. 14 ? technical data ??????????????????????????????????????.. 16 y i 2 c-bus interface ?????????????????????????????????????. 16 y i/o block circuit diagrams and pin  function descriptions ???????????? ????????? 27 y p d ? t a diagram ????????????????????????????????????? 36 ? usage notes ????????????????. ????????????? ??????????. 37 y special attention and precaution  in using ?????????? ????????????????? 37  

 AN18207A 3 sdc00078aeb AN18207A tuner ic for home-audio stereo set ? overview AN18207A is all-in-one ic for  a radio of home-audio use.  as for fm portion, fm mix to fm mpx are integrated. as  for am portion, am-rf to am detector are integrated. fm/am pll synthesizer with pre-s cale function is also integrated. therefore, AN18207A can achieve the most function of radio. ? features y am : rf + mix + l-osc, fm : mix + l- osc, fm/am : if + det, fm-mpx, pll y i 2 c-bus control  y fm detector coil less y separation adjustment free ? applications y tuner, radio ? package y 48 pin plastic low profile quad flat package (qfp type) ? type y silicon monolithic bipolar ic  

 AN18207A 1 sdc00078aeb ? application circuit example  

 AN18207A 5 sdc00078aeb ? pin descriptions phase detector for mpx stereo detector input / output pd st ind 29 n.c. (open in ic) ? n.c. 30 tuned / test monitor output / fm s-meter output tuned/test/fm s- meter 21 n.c. (open in ic) ? n.c. 20 n.c. (open in ic) ? n.c. 19 n.c. (open in ic) ? n.c. 18 n.c. (open in ic) ? n.c. 17 pulse input for zap (must be open) ? zap 16 serial data input / output (sda) input / output sda 15 serial clock input (scl) input scl 14 v dd selector input vdd selector 13 n.c. (open in ic) ? n.c. 12 phase detector for mpx-vco input / output pd mpxvco 28 am af input input am af in 27 fm/am detector output output fm/am det 26 fm mpx input input fm mpx in 25 r-ch. de-emphasis output  (external capacitor 0.0056   f : time constant = 50   s) output rch out 24 stereo indicator output st ind 23 l-ch. de-emphasis output  (external capacitor 0.0056   f : time constant = 50   s) output lch out 22 crystal oscillator input xosc1 11 charge pump-v cc power supply vcc2 (cp) 10 charge pump output output cpout 9 logic-gnd ground gnd (logic) 8 logic-v cc power supply vcc (logic) 7 rf-gnd ground rf-gnd 6 fm local oscillator load 1 (base side) input fm losc1 5 fm local oscillator load 2 (emitter side) output fm losc2 4 filter input / output filter 3 fm mixer input 2 input fm mixin2 2 fm mixer input 1 input fm mixin1 1 description type pin name pin no.  

 AN18207A 6 sdc00078aeb ? pin descriptions (continued) vcc power supply vcc 31 gnd ground gnd 32 am if amp. input input am if in 33 am-agc level detector input / output am agc 34 am mixer output output am mix 35 gnd for if amp. ground gnd 46 rf-v cc power supply rf-vcc 47 n.c. (open in ic) ? n.c. 44 fm 2nd if amp. input input fm 2if in 45 fm detector bypass 2 input / output fmdetpass2 41 n.c. (open in ic) ? n.c. 42 am local oscillator load input / output am losc 39 fm signal meter adjustment input / output fm smadj 40 am rf input input am rf in 37 am rf input reference bias input / output am rf bias 38 mpx-vco frequency adjustment / fm  detector center adjustment input / output fmnul/vco 36 n.c. (open in ic) ? n.c. 43 fm mixer output output fm mixout 48 description type pin name pin no.  

 AN18207A 7 sdc00078aeb ? operating supply voltage range 10.5 v cc1 ? ma 60 i cc supply current 2 notes unit rating symbol parameter a no. *3  c ?55 to +150 t stg storage temperature 5 *3  c ?20 to +85 t opr operating ambient temperature 4 *2 mw 294 p d power dissipation 3 *1 v 11.5 v cc2 supply voltage 1 8.0 to 10.0 v cc1 notes unit range symbol parameter * v 8.0 to 11.0 v cc2 supply voltage range ? absolute maximum ratings note) absolute maximum ratings are limit values which are not dest ructed, and are not the values to which operation is guarantee d. notes) *1 : the values under the condition not exceeding the  above absolute maximum ratings and the power dissipation. v cc2 is vcc for charge pump. *2 : the power dissipation shown is the value at t a = 85  c for the independent (unmounted) ic package without a heat sink. when using this  ic, refer to the  ? p d -t a diagram in the  ? technical data and design the heat radiati on with sufficient ma rgin so that the allowable value might not be exceeded based on the conditi ons of power supply voltage, load, and ambient temperature. *3 : except for the power dissipation, operating ambient temp erature, and storage temperature, all ratings are for t a = 25  c. note) * : the values under the condition not exceeding the  above absolute maximum ratings and the power dissipation. v cc2 is vcc for charge pump.  

 AN18207A 8 sdc00078aeb ? allowable voltage range notes)  voltage values, unless otherwise  specified, are with respect to gnd.  gnd is voltage for rf-gnd, gnd(logic), gnd(if), gnd(if amp). rf-gnd = gnd(logic) = gnd(if) = gnd(if amp) do not apply external currents or voltages to any  pin not specifically mentioned. please make pin16 open. for the circuit currents, "+" denotes  current flowing into the ic, and " ? " denotes current flowing out of the ic. ? v ? 0.3 to (v cc1 +0.3) pd st ind 29 ? v ? 0.3 to (v cc1 +0.3) pd mpxvco 28 ? v ? 0.3 to (v cc1 +0.3) am af in 27 ? v ? 0.3 to (v cc1 +0.3) fm mpx in 25 ? v ? 0.3 to 5.3 sda 15 ? v ? 0.3 to 5.3 scl 14 ? v ? 0.3 to (v cc1 +0.3) vdd selector 13 ? v ? 0.3 to (v cc1 +0.3) xosc1 11 ? v ? 0.3 to (v cc1 +0.3) fm losc1 5 ? v ? 0.3 to (v cc1 +0.3) filter 3 ? v ? 0.3 to (v cc1 +0.3) fm mixin2 2 ? v ? 0.3 to (v cc1 +0.3) am rf in 37 ? v ? 0.3 to (v cc1 +0.3) fmnul/vco 36 ? v ? 0.3 to (v cc1 +0.3) am agc 34 ? v ? 0.3 to (v cc1 +0.3) am if in 33 ? v ? 0.3 to (v cc1 +0.3) fmdetpass2 41 ? v ? 0.3 to (v cc1 +0.3) fm smadj 40  ? v ? 0.3 to (v cc1 +0.3) am losc 39 ? v ? 0.3 to (v cc1 +0.3) am rf bias 38 ? v ? 0.3 to (v cc1 +0.3) fm 2if in 45 ? 0.3 to (v cc1 +0.3) fm mixin1 notes unit rating pin name pin no. ? v 1  

 AN18207A 9 sdc00078aeb ? db ? 74 54 v in2 = 80 db  , 1 khz,  100% output ratio to  fmvo (mute on) fmmute fm-mute ratio 16 ? db  51 41 31 0% mod  sens set (i 2 c) = x'5' fmsds fm-sd sensitivity 15 ? % 1.3 0.2 ? v in2 = 80 db  , 1 khz,  100% output distortion factor fmtm1 fm-mono thd 14 ? mv[rms] 640 480 320 v in2 = 80 db  , 1 khz, 100% fmrds fm-rds output 9 fm mono    f c = 10.7 mhz *1 ma 58 47 36 no input,  current supplied from v cc1 fmit1 fm-quiescent current 1 10 *1  a 160 105 53 no input,  current supplied from v cc2 fmit2 fm-quiescent current 2 11 ? mv[rms] 1 000 800 600 v in2 = 80 db  , 1 khz,  100% output fmvo fm output 12 ? db ? 72 68 v in2 = 100 db  , 1 khz,  100% fm output s/n fmsn fm-s/n ratio 13 ? db  53 43 33 0% mod sens set (i 2 c) = x'c' amsds am-sd sensitivity 8 ? % 2.0 0.5 ? v in3 = 103 db  , 1 khz,  30% output distortion factor  amt2 am thd 2 7 v in3 = 74 db  , 1 khz,  30% output distortion factor v in3 = 30 db  , 1 khz,  30% am output s/n v in3 = 74 db  , 1 khz,  30% am output v in3 = 30 db  , 1 khz,  30% am output ? mv[rms] 288 208 128 amvo2 am output 2 3 ? db ? 23 17 amsn1 am-s/n ratio 1 4 ? db ? 53 47 v in3 = 74 db  , 1 khz,  30% am output s/n amsn2 am-s/n ratio 2 5 am    f c = 999 khz *1 ma 42 28 14 no input, current from v cc1   amit am-quiescent current 1 ? mv[rms] 172 92 52 amvo1 am output 1 2 ? % 1.1 0.4 ? amt1 am thd 1 6 limits typ unit max notes min conditions symbol parameter b  no. ? electrical characteristics at v cc1 = 9.0 v, v cc2 = 10 v note) t a = 25  c  2  c unless otherwise specified. note) *1 : no input  = ?10 db  or less .  

 AN18207A 10 sdc00078aeb fm fe    f c = 98 mhz ? db ? 39 28 v in1 = 12 db  , 1 khz,  100% mod  vo det fmsn fm-fe s/n ratio 22 ? mv[rms] 10.0 8.2 6.4 v in1 = 64 db  , ifout fmmixout fm-mixer output level 23 ? mv[rms] 345 280 215 no input, 108.7 mhz fmoscout fm-losc level 24 fm mono    f c = 10.7 mhz ? db  37 26 ? 1 khz, 100% of output ?3 db (ref. input level v in2 = 80 db  ) fmvlim fm limiting sensitivity 25 ? db ? 68 54 v in2 = 100 db  , fm = 1 khz  am : 30% mod fm : 100% mod amr am suppression ratio 26 ? % 5.0 3.0 1.3 v in2 = 80 db  , fp = 19 khz  fm ston fm-stereo detect sensitivity 21 fm stereo    f c = 10.7 mhz ? db ? ? 20 pilot = 10% output level fmcl fm-carrier-leak 20 ? % 1.5 0.35 ? v in2 = 80 db  , 1 khz,  stereo (l + r) 90% output distortion factor fmts1 fm-stereo thd 19 ? db ? 40 30 v in2 = 80 db  , 1 khz,  90% r-ch. output separation fmsepr fm-r-ch. separation 18 ? db ? 40 30 v in2 = 80 db  , 1 khz,  90% l-ch. output separation  fmsepl fm-l-ch. separation 17 limits typ unit max notes min conditions symbol parameter b  no. ? electrical characteristics (continued) at v cc1 = 9.0 v, v cc2 = 10 v note) t a = 25  c  2  c unless otherwise specified.  

 AN18207A 11 sdc00078aeb ? v 0.4 ? 0 v dd > 2 v ip50 = 3 ma v ol1 low-level output voltage 1 30 ? v 0.9 ? ?0.5 voltage which recognized that  sda and scl are low-level 3 v mode pin 13 : open v ilo_3 low-level input voltage 2 34 ? v 3.5 ? 2.1 voltage which recognized that  sda and scl are high-level 3 v mode pin 13 : open v ihi_3 high-level input voltage 2 33 ? v 1.5 ? ?0.5  voltage which recognized that  sda and scl are low-level 5 v mode  pin 13 : gnd v ilo_5 low-level input voltage 1 32 ? v 5.5 ? 3.5 voltage which recognized that  sda and scl are high-level 5 v mode  pin 13 : gnd v ihi_5 high-level input voltage 1 31 ? v 0.4 ? 0 ack  pin 15 voltage i = 3 ma v ack ack low-level output voltage 29 i 2 c interface ?  a ?72 ?120 ?170 120   a mode pin 9 input current icpdown charge pump output pull-down  current 28 ?  a 170 129 90 120   a mode pin 9 output current icpup charge pump output pull-up current 27 pll reference values typ unit max notes min conditions symbol parameter b  no. ? electrical characteristics (reference values for design) at v cc1 = 9.0 v , v cc2 = 10 v notes) t a = 25  c  2  c unless otherwise specified. the characteristics listed below are reference values derived fr om the design of the ic and are not guaranteed by inspection. if a problem does occur related to these characteris tics, we will respond in good faith to user concerns.  

 AN18207A 12 sdc00078aeb ? electrical characteristics (reference values for design) (continued) at v cc1 = 9.0 v , v cc2 = 10 v notes) t a = 25  c  2  c unless otherwise specified. the characteristics listed below are reference values derived fr om the design of the ic and are not guaranteed by inspection. if a problem does occur related to these characteris tics, we will respond in good faith to user concerns. *2 ns 250 ? 20 +  0.1c b bus capacitance : 10 pf to 400 pf ip < 6 ma tof output fall time from v ihmin to v ilmax 38 *2 ns 300 ? 20 +  0.1c b ? t r rise time of both sda and scl signals 47 *2 ns ? ? 100 ? t su:dat data set-up time 46 *2  s ? ? 0.6 ? t su:sta set-up time for a repeat start  condition 44 *2 pf 400 ? ? ? c b capacitive load for each bus line 51 *2  s ? ? 1.3 ? t buf bus free time between a stop and  start condition 50 *2  s ? ? 0.6 ? t su:sto set-up time of stop condition 49 *2 ns 300 ? 20 +  0.1c b ? t f fall time of both sda and scl signals 48 *2  s ? ? 1.3 ? t low low period of the scl clock  42 *2  s 0.9 ? 0 ? t hd:dat data hold time 45 *2  s ? ? 0.6 ? t high high period of the scl clock 43 the first clock pulse is generated  after t hd:sta bus capacitance : 10 pf to 400 pf 5 v mode pin 13 : gnd *2 v ? ? 0.15 3 v mode pin 13 : open vhys2 hysteresis of schmitt trigger inputs 1 37 *2 ns 50 ? 0 ? t sp pulse width of spikes which must be  suppressed by the input filter 39 *2 pf 10 ? ? ci capacitance for each i/o pin 40 i 2 c interface (fast-mode) *2 khz 400 ? ? ? f scl scl maximum frequency 35 *2 v ? ? 0.25 vhys1 hysteresis of schmitt trigger inputs 1 36 *2  s ? ? 0.6 t hd:sta hold time (repeated) 41 reference values typ unit max notes min conditions symbol parameter b  no.  

 AN18207A 13 sdc00078aeb ? electrical characteristics(referenc e values for design)(continued)at v cc1  = 9 v, v cc2 = 10 v notes) t a = 25  c  2  c unless otherwise specified. the characteristics listed below are reference values derived fr om the design of the ic and are not guaranteed by inspection. if a problem does occur related to these characteris tics, we will respond in good faith to user concerns.  s : start condition sr : repeat start condition p : stop condition scl sda t low t f t r t hd:sta t hd:dat t high t su:dat t f t su:sta t hd:sta t sp sr t su:sto t buf ps t r notes) *2 : the timing of fast-mode devices in i 2 c-bus is specified as above. *2  a 10 ? ?10 v in = 0.5 v to 4.5 v ii5 input current each i/o pin at 5v mode 56 *2 v ? ? 0.6 3 v mode pin 13 : open v ah2 noise margin at the high-level for each  connected device 55 *2 v ? ? 0.5 5 v mode  pin 13 : gnd v al1 noise margin at the low-level for each  connected device 52 *2 v ? ? 1.0 5 v mode  pin 13 : gnd v ah1 noise margin at the high-level for each  connected device 53 *2  a 10 ? ?10 v in = 0.3 v to 2.7 v ii3 input current each i/o pin at 3v mode 57 *2 v ? ? 0.3 3 v mode pin 13 : open v al2 noise margin at the low-level for each  connected device 54 i 2 c interface (fast-mode) (continued) reference values typ unit max notes min conditions symbol parameter b  no.  

 AN18207A 14 sdc00078aeb ? electrical characteristics test procedures 2 2 1 2 10 v 9 v 30 khz lpf 22 24 f = 10.7 mhz, v in2 = 80 db  fs = 1 khz, fm : 100% mod 2 fm-mute ratio 16 2 2 1 2 10 v 9 v 27 k  pull-up 21 f = 10.7 mhz, 0 % mod 2 fm-sd sensitivity 15 2 2 1 2 10 v 9 v 30 khz lpf 24 f = 10.7 mhz, v in2 = 80 db  , fs = 1 khz, fm : 100% mod 2 fm-mono thd 14 2 2 1 2 10 v 9 v 30 khz lpf 24 f = 10.7 mhz,  v in2 = 100 db  ,  fm : 100% l-ch s/n 2 fm-s/n ratio 13 2 2 1 2 10 v 9 v 30 khz lpf 24 f = 10.7 mhz, v in2 = 80 db , fs = 1 khz, fm : 100% mod 2 fm output 12 2 2 1 2 10 v 9 v ? ? no signal ? fm-quiescent current 2 11 2 2 1 2 10 v 9 v ? ? no signal ? fm-quiescent current 1 10 2 2 1 2 10 v 9 v 30 khz lpf 26 v in2 = 80 db  , fs = 1 khz  fm : 100% mod 2 fm-rds output 9 fm mono 2 2 1 2 10 v 9 v 27 k  pull-up 21 f = 999 khz, am : 0% mod 37 am-sd sensitivity 8 2 2 1 2 10 v 9 v 30 khz lpf 22 f = 999 khz, v in3 = 110 db  , fs= 1 khz, am : 30% mod 37 am thd 2 7 2 2 1 2 10 v 9 v 30 khz lpf 22 f = 999 khz, v in3 = 74 db  fs = 1 khz, am : 30% mod 37 am thd 1 6 2 2 1 2 10 v 9 v 30 khz lpf 22 f = 999 khz, v in3 = 74 db  fs = 1 khz, am : 30% s/n 37 am-s/n ratio 2 5 2 2 1 2 10 v 9 v 30 khz lpf 22 f = 999 khz, v in3 = 30 db  fs = 1 khz, am : 30% s/n 37 am-s/n ratio 1 4 2 2 1 2 10 v 9 v 30 khz lpf 22 f = 999 khz, v in3 = 74 db  fs= 1 khz, am : 30% mod 37 am output 2 3 2 2 1 2 10 v 9 v 30 khz lpf 22 f = 999 khz, v in3 = 30 db  fs = 1 khz, am : 30% mod 37 am output 1 2 am 2 sw4 2 sw3 1 sw2 2 sw1 10 v v cc2 9 v v cc1 pin settings ? pin no. output ? conditions input no signal conditions ? am-quiescent current 1 pin no. parameter c no.  

 AN18207A 15 sdc00078aeb ? electrical characteristics test procedures (continued) 2 2 1 2 10 v 9 v 27 k  pull-up 12 f = 10.7 mhz,  v in2 = 80 db  ,  fs = 19 khz v in2 fm-stereo detect sensitivity 21 2 2 1 1 10 v 9 v 30 khz lpf vo det f = 98 mhz,  v in1 = 12 db  , 1 khz,  100% mod v in1 fm-fe s/n ratio 22 fm fe    f c = 98 mhz 2 2 1 2 10 v 9 v ? vf mos no input, f = 108.7 mhz ? fm-losc level 24 2 2 1 2 10 v 9 v ? if out f = 98 mhz, v in3 = 64 db , 0% mod v in1 fm-if output level 23 fm mono    f c = 10.7 mhz 2 2 1 2 10 v 9 v 30 khz lpf vol 1 khz,  100% of output ?3 db  (ref. input level  v in2 = 80 db  ) v in2 fm limiting sensitivity 25 2 2 1 2 10 v 9 v 30 khz lpf vol v in2 = 100 db  ,  fm = 1 khz, am : 30% mod  fm : 100% mod v in2 am suppression ratio 26 2 2 1 2 10 v 9 v D vol f = 10.7 mhz, v in2 = 80 db , fs = 19 khz (pilot = 10%) v in2 fm-carrier-leak 20 1 1 1 2 10 v 9 v 15 khz lpf 22 24 f = 10.7 mhz,  v in2 = 80 db  , 1 khz (l + r = 90%,  pilot = 10%) 2 fm-stereo thd 19 1 1 1 2 10 v 9 v 15 khz lpf 24 f = 10.7 mhz,  v in2 = 80 db  , 1 khz (r = 90%, pilot = 10%) 2 fm-r-ch. separation 18 fm stereo 1 sw4 1 sw3 1 sw2 2 sw1 10 v v cc2 9 v v cc1 pin settings 22 pin no. output 15 khz lpf conditions input f = 10.7 mhz, v in2 = 80 db  , 1 khz,  (l = 90%, pilot = 10%) conditions 2 fm-l-ch. separation 17 pin no. parameter c no.  

 AN18207A 16 sdc00078aeb x this ic, i 2 c-bus, is designed to correspond to the standard-mode  (100 kbps) and fast-mode (400 kbps) devices in the version  2.1 of philips co.'s specification. ho wever, it does not correspond to the h s -mode (to 3.4 mbps). x this ic will be operated as  a slave device in the i 2 c-bus system. x the program operation check of this ic has not been conducted  on the multi-master bus system and the mix-speed bus system,  yet. the connected confirmation of this ic to the cbus receive r also has not been checked. please confirm our company if it  will be used in these mode systems. x purchase of panasonic i 2 c components conveys a license under the philips i 2 c patent right to use th ese components in an i 2 c  systems, provided that the  system conforms to the i 2 c standard specifications as defined by philips. 2. start and stop conditions a high to low transition on the sda line while scl is high is  one such unique case. this situation indicates a start  condition. a low to high transition on the sda line while scl is high defines a stop condition. start and stop conditions are always generated by the master. the bus is considered to be free again a certain time after the  stop condition.  every byte put on the sda line must be 8-bits long. the number  of bytes that can be transmitted per transfer is unrestricted.  each byte has to be followed by an acknowle dge bit. data is transferred with the most  significant bit (msb) first. if a slave c an't  receive or transmit another complete byte of data until it has performed some other function, for example servicing an internal   interrupt, it can hold the clock line scl low to force the master into a wait state. data transfer then continues when the slav eis  ready for another byte of data  and releases clock line scl. ? technical data y i 2 c-bus interface 1. basic rules 3. transferring data  scl sda acknowledgement  signal from slave acknowledgement signal from receiver start or repeated start condition stop or repeated start  condition start condition stop condition sda scl msb ack ack 1 2 7 8 9 1 2 3 ? 8 9 sr or p sr p s or sr  

 AN18207A 17 sdc00078aeb ? technical data (continued) y i 2 c-bus interface (continued) 4. data format 1) write mode 1.1) slave address  : 1011 0110  (b6h) 1.2) format x data update mode x auto-increment mode 2) read mode 2.1) subaddress : none 2.2) slave address : 1011 0111  (b7h) 2.3) format stop condition ack start condition read mode : 1 data byte slave address p a a r s ex.) in case data is read from address  01h after data is written to address 01h. x write x read data byte sub address 01h slave address a p a a 0 s data byte slave address p a a 1 s stop condition ack start condition  write mode : 0 data byte sub address slave address a p a a w s data n a a data 1 data 2 sub address slave address a p a a w s  

 AN18207A 18 sdc00078aeb ? ? ? ? ? cis selection (cis) mixer agc (mxagc) ? ? ? ? am if amp  stop  (d070) ? 07 ? adjustment mode: mpx separation  adjustment / write mode (se2 - se1) adjustment  mode  (emu) read / write  mode  (zrw) adjustment mode: fm detect or adjustment / write mode (de5 - de0) 05 ? 06 charge pump control  (phd1 - phd0) pll-n divider (n13 - n8) fm/am  switch  (dss0) force  monaural  (fom) stereo  tuning  selector  (tus) mute  on/offma tx  (mus) cp select  (fcps) pll-ref  frequency  select (ro) ? analog/logic signal monitor (ds3 - ds0) l-osc stop  (vmos3) fm if amp  stop  (limstop) 04 ? 03 pll-n divider (n7 - n0) 02 sd mode  switch  (sds) am sd  hysteresis  control  (amhis) 01 fm and sd tuned level adjust (dss4 - dss0) pll-cp  current  select  (ico) 00 d0 d1 d2 d3 d4 d5 d6 d7 lsb data byte msb sub address ? technical data (continued) y i 2 c-bus interface (continued) 5. register map  

 AN18207A 19 sdc00078aeb pll-charge pump  current select 120   a  fast lock up time 30   a  s/n improvement normal : 120   a ico msb : d7 ? d6 don't care (0/1) ? d5 dss4 d4 dss3 d3 dss2 d2 dss1 d1 fm and am-sd tuned level adjust be sure to set it when you change fm / am. high : sensitivity low low  : sensitivity high this sensitivity is affected by  an external rf amp. gain. ex.) fm : x'5' am : x'c' it is recommended to set "0" for dss4. dss0 lsb : d0 function name bit tuner-control (group 1)  sub-add 00h (write) 30 1 120 0 icp [  a] ico ? technical data (continued) y i 2 c-bus interface (continued) 6. sub address byte and data byte format (write mode)  

 AN18207A 20 sdc00078aeb am-sd hysteresis control 1 : am-sd hysteresis on amhis msb : d7 pll-reference frequency selector ro d6 fm mode  & sds off 0 : cp 30   afixed 1 : cp selectable (sub-add 00h  d7) fcps d5 mute switch 1 : on output af buffer amp. mute mus d4 selector to force monaural when  stereo indicator is off. 0 : on 1 : off tus d3 force monaural 1 : monaural sub detection and vco stop. so ic is changed to monaural mode fom d2 sd mode switch (fm / am if counter) 1 : sd mode (if counter : on) am agc-time-constant select 0 : 500 k  1 : 10 k  if counter is activated by setting this bit to "1" at i 2 c stop condition. and an inside impedance of am-agc is changed at am. a time constant becomes 1/50 in the case of "1". *1) sds d1 fm / am switch 0 : fm      1 : am fas lsb : d0 function name bit tuner-control (group 2)  sub-add 01h (write) 9 khz 50 khz 1 10 khz 25 khz 0 am fm ro ? technical data (continued) y i 2 c-bus interface (continued) 6. sub address byte and data byte format (write mode) (continued) note) *1 : when sds mode is on and stop condition of i 2 c comes, if count  is carried out . after 70 ms of stop condition,  a result is ready to read.  

 AN18207A 21 sdc00078aeb n7 msb : d7 n6 d6 n5 d5 n4 d4 n3 d3 n2 d2 n1 d1 pll-n divider n-divider fm : n = 2 13  n13 + 2 12  n12 + 2 11  n11 +  + 2 0  n0 am : n = 2 9  n13 + 2 8  n12 + 2 7  n11 +  + 2 0  n4 (not use n0 to n3 at am mode.) n0 lsb : d0 function name bit tuner-control (group 2)  sub-add 02h (write) ? msb : d7 ? d6 n13 d5 n12 d4 n11 d3 n10 d2 n9 d1 pll-n divider n-divider fm : n = 2 13  n13 + 2 12  n12 + 2 11  n11 +  + 2 0  n0 am : n = 2 9  n13 + 2 8  n12 + 2 7  n11 +  + 2 0  n4 (not use n0 to n3 at am mode.) n8 lsb : d0 function name bit tuner-control (group 2)  sub-add 03h (write) ? technical data (continued) y i 2 c-bus interface (continued) 6. sub address byte and data byte format (write mode) (continued)  

 AN18207A 22 sdc00078aeb 0 : fm if amp. stop (pin 10 low) limstop msb : d7 1 : l-osc stop vmos3 d6 phd1 d5 charge pump control phd0 d4 ds3 d3 ds2 d2 ds1 d1 analog / logic signal monitor ds0 lsb : d0 function name bit tuner-control (group 3)  sub-add 04h (write) monitor of  the hysteresis dc voltage of am-sd  indicator 1 1 1 1 nifc 1 1 1 0 f450 1 1 0 1 red output 1 1 0 0 anc output 1 0 1 1 ps output 1 0 1 0 monitor of mpx-vco 1 0 0 1 am s-meter 1 0 0 0 fm s-meter 0 1 1 1 monitor of  sd-on level adjustment dac output 0 1 1 0 monitor of  the hysteresis dc voltage of stereo  indicator 0 1 0 1 monitor of  the hysteresis dc voltage of  fm-sd  indicator 0 1 0 0 monitor of fm separation adjustment dac output 0 0 1 1 monitor of fm detector adjustment dac output 0 0 1 0 monitor of fm detector reference voltage 0 0 0 1 monitor off 0 0 0 0 monitor point ds3 ds2 ds1 ds0 hi-z mode 1 1 force down 1 0 force up 0 1 normal mode 0 0 charge pump control phd1 phd0 ? technical data (continued) y i 2 c-bus interface (continued) 6. sub address byte and data byte format (write mode) (continued)  

 AN18207A 23 sdc00078aeb at adjustment mode :  fm detector adjustment at write mode :          1 : writing bit read / write mode 0 : read    1 : write de5 msb : d7 de4 d6 de3 d5 de2 d4 de1 d3 de0 d2 zrw d1 adjustment mode 1 : on emu lsb : d0 function name bit tuner-control (group 3)  sub-add 05h (write) set them "0" all. ? msb : d7 ? d6 ? d5 ? d4 ? d3 se2 d2 se1 d1 at adjustment mode :  mpx separation adjustment at write mode :          1 : writing bit se0 lsb : d0 function name bit tuner-control (group 3)  sub-add 06h (write) ? technical data (continued) y i 2 c-bus interface (continued) 6. sub address byte and data byte format (write mode) (continued)  

 AN18207A 24 sdc00078aeb 1 : am if amp. stop d070 lsb : d0 0 : fm if counter band width = 40 khz,  1 : fm if counter band width = 10 khz cis d1 0 : mixer agc off, 1 : mixer agc on mxagc d2 set them "0" all. ? msb : d7 ? d6 ? d5 ? d4 ? d3 function name bit tuner-control (group 3)  sub-add 07h (write) ? technical data (continued) y i 2 c-bus interface (continued) 6. sub address byte and data byte format (write mode) (continued)  

 AN18207A 25 sdc00078aeb d1 to d7 = 1 ? msb : d7 ? d6 ? d5 ? d4 ? d3 ? d2 ? d1 if counter output 0 : no signal am if c band width = 4 khz, fm ifc band width = 40 khz, or 10 khz ifc lsb : d0 function name bit tuner-control (group 4)  sub-add none (read) ? technical data (continued) y i 2 c-bus interface (continued) 7. data byte format (read mode)  

 AN18207A 26 sdc00078aeb ? technical data (continued) y i 2 c-bus interface (continued) 8. precaution in setup of i 2 c-bus data wait time gate time reset start (stop condition) access prohibition time : more than 70 ms. (reference value) 1) power on  a) all data must be set on ic when the pow er supply is tuned on. (sub add : 00h to 07h) b) if limit amplifier must be on at the time of the initial data transfer of i 2 c. (sub add : 04h, d7 = "1") c) the power supply  transition time (v cc1, 2 = 0   9 v) must be more than 10 ms. d) electric current flows in the power  supply off condition when a power supply is connected to the tuned terminal  (pin 21). therefore, be careful in the case  of the backup mode such as a microcomputer. 2) pin 16 don't use pin 16 (zap). it must be open. 3) monitor function a) pin 21 of  this ic has a function to monitor internal circuit terminals of  this ic. the monitor point of analog si gnal or digital si gnal is set by subadd : 04h, d0 to d3. the choice of monitor point of lo gic signal is subadd : 0ah .it is  chosen by d0 to d2 of  0ah. b) don't choose more than one monitor poi nt (analog, logic) at the same time. c) it is prohibited choosing the mon itor point when if limit amplifier is co mpulsory off (subadd : 04h, d7 = "0"). be sure to turn on if limit amplifier when you use monitor function. d) monitor function is a function for the test purpose onl y in our company, and its f unction is not guaranteed. when it is needed to send data, all data must be "0". don't use it with the actual tuner set. 4) charge pump test function a) subadd : 04h d4 to d5 are the bits fo r the function check of charge pump. for a normal use, they must be set to "0". 5) handling unused bits a) all unused bits must be set to "0". wh en it is necessary to input subaddress da ta, all unused bits mu st be set to "0". 6) set number of n divider don't establish n value about settlement of  n divider in 271 or less. 7) the timing of if counter if counter starts to count when it detects stop condition  of write mode at  sds mode (sub add : 01h, d1 = "1"). the result of the if count can get it when  it begins to read it after the progress about more than 70 ms and it is made the  mode and begins to read it. to prevent if counter?s abnormal function, so that stop c ondition may not come between about 70 ms of the following.  (see the figure below.) even if this tim ing isn't kept, ic doesn't become unc ontrollable. but the following condition are  occurred by the transmitting data. a) when there are data which turn off sds :    counter stops, and it is re set. the judgment result of  if coun ter isn't right. ignore data and erase it. b) in the case of the dummy data:     stop condition is ignored, and if counter works as it is. (it is n't reset.)  if an original access prohibition time passes, the   proper result of  if counter is obtained.  

 AN18207A 27 sdc00078aeb fm if amp. input 330   (ac input) 45 fm detector bypass 2 external capacitor = 0.1   f 4 k  1.9 v 41 n.c. ? open ? 42 to  44 rf-vcc ? ? 47 gnd (if amp) ? ? ? 46 impedance description internal circuit waveform and voltage pin  no. gnd gnd 12k 47 vcc 2.3 v 10.7 mhz 14.6k 45 20.4k 4.2 v gnd vcc gnd 12k 330 ? technical data (continued) y i/o block circuit diagrams and pin function descriptions note) the characteristics listed below are reference values derived from the design of the ic and are not guaranteed. 100   a 41 1k 3k gnd vcc  

 AN18207A 28 sdc00078aeb fm mixer output 500   to high f = f osc ?f rf or f = f rf ?f osc 48 fm mixer input 400   (f = 100 mhz) 1 2 impedance description internal circuit waveform and voltage pin  no. 48 1 2 2.3 v gnd gnd 12k gnd gnd 12k vcc gnd gnd 12k vcc 2.2k 2.2k f = fmrf ? technical data (continued) y i/o block circuit diagrams and pin  function descriptions (continued) note) the characteristics listed below are reference values derived from the design of the ic and are not guaranteed.  

 AN18207A 29 sdc00078aeb fm  l-osc1 fm local oscillator load 1 (base side) 3.9 k  5 rf-gnd ? ? ? 6 fm agc filter external capacitor = 0.1   f 1 k  1.9 v 3 fm  l-osc2 fm local oscillator load 2  (emitter side) low 4 impedance description internal circuit waveform and voltage pin  no. 3 1k gnd vcc dc 300   a 5 3.9k 3.9 v 4 vcc gnd gnd 12k vcc gnd gnd 12k ? technical data (continued) y i/o block circuit diagrams and pin  function descriptions (continued) note) the characteristics listed below are reference values derived from the design of the ic and are not guaranteed.  

 AN18207A 30 sdc00078aeb n.c. ? open ? 12 crystal oscillator 120   11 vcc2 charge pump-v cc ? dc 10 cpout charge pump output high dc 9 gnd for logic and charge  pump ? ? ? 8 vcc for logic ? dc 7 impedance description internal circuit waveform and voltage pin  no. 7 gnd 12k gnd gnd gnd 12k 10 vcc2 dc 400   a 11 50 gnd 12k gnd vcc 9 phase det vcc gnd gnd 12k ? technical data (continued) y i/o block circuit diagrams and pin  function descriptions (continued) note) the characteristics listed below are reference values derived from the design of the ic and are not guaranteed.  

 AN18207A 31 sdc00078aeb n.c. ? open ? 17 to 20 zap (must be open.) ? ? 16 sda serial data input / output high 15 scl serial clock input high 14 v dd selector 103 k  ? 13 impedance description internal circuit waveform and voltage pin  no. 14 1k 102k 102k gnd gnd 12k 15 1k 102k 102k gnd 12k gnd 12k gnd 13 102k 1.05k 3 v gnd 16 gnd 12k gnd ? technical data (continued) y i/o block circuit diagrams and pin  function descriptions (continued) note) the characteristics listed below are reference values derived from the design of the ic and are not guaranteed.  

 AN18207A 32 sdc00078aeb r-ch. de-emphasis output (external capacitor 0.0056   f time constant = 50   s) 8.4 k  dc bias = 3.5 v 24 fm mpx input 500 k  composite  signal 25 fm/am detector output (please make it to open  when unused.) 200   ? 26 l-ch. de-emphasis output (external capacitor 0.0056   f time constant = 50   s) 8.4 k  dc bias = 3.5 v 22 am af input 11 k  27 st-out fm stereo indicator 1k  ? 23 tuned/test sd-out fm/am tuning indicator test monitor output 1k  ? 21 impedance description internal circuit waveform and voltage pin  no. 23 1k gnd 12k gnd 21 1k gnd gnd 12k am-af 27 10k 3.5 v 1.05k gnd 25 498k 3.5 v 1.05k gnd am-det fm-det 26 205 gnd gnd 12k 1.05k 22 gnd vcc gnd 7.35k 1.05k 24 gnd vcc gnd 7.35k ? technical data (continued) y i/o block circuit diagrams and pin  function descriptions (continued) note) the characteristics listed below are reference values derived from the design of the ic and are not guaranteed.  

 AN18207A 33 sdc00078aeb stereo det of mpx 214 k  dc  ? v cc1 ? 1.4 v 29 phase detector for  mpx-vco 46 k  dc  ? v cc1 ? 1.4 v 28 impedance description internal circuit waveform and voltage pin  no. 46k 28 46k gnd 1.05k 1k 214k 29 214k gnd 1.05k 1k ? technical data (continued) y i/o block circuit diagrams and pin  function descriptions (continued) note) the characteristics listed below are reference values derived from the design of the ic and are not guaranteed.  

 AN18207A 34 sdc00078aeb am mixer output high f = f osc ?f rf 35 am-agc level detector 51 k  / 501 k  dc 34 am if amp. input 3.3 k  33 gnd ? D ? 32 vcc ? ? 31 n.c. ? open ? 30 impedance description internal circuit waveform and voltage pin  no. 31 gnd gnd 12k gnd 12k gnd 12k 34 500k 50k at sds on am det gnd 1.05k 1.05k f = 450 khz 2 v 3.1k 2 v 12k 33 gnd gnd 205 1 ma 35 rfin oscin 20 gnd gnd ? technical data (continued) y i/o block circuit diagrams and pin  function descriptions (continued) note) the characteristics listed below are reference values derived from the design of the ic and are not guaranteed.  

 AN18207A 35 sdc00078aeb fm det-null and mpx- vco adjustment 1 k  ? 36 fm signal meter adjustment 23 k  ? 40 am  l-osc am local oscillator load ? 39 am rf input high 37 am rf reference 1 k  ? 38 impedance description internal circuit waveform and voltage pin  no. 522 khz ? 1 720 khz 1 ma 38 37 1k 9k 1k gnd gnd 12k vcc 250 250 gnd gnd 12k vcc 22k 40 5 v gnd 1.05k 1k 36 2 v gnd dc 39 30 ma 480 ma gnd 12k gnd ? technical data (continued) y i/o block circuit diagrams and pin  function descriptions (continued) note) the characteristics listed below are reference values derived from the design of the ic and are not guaranteed.  

 AN18207A 36 sdc00078aeb ? technical data (continued) y p d ? t a diagram  

 AN18207A 37 sdc00078aeb y special attention and precaution in using 1. this ic is intended to be used for ge neral electronic equipment [home audio tuner]. consult our sales staff in advance for in formation on the foll owing applications: x special applications in which ex ceptional quality and reli ability are required, or if the fail ure or malfunction of this ic may  directly  jeopardize life or harm the human body. x any applications other than the  standard applications intended. (1) space appliance (such as artificial satellite, and rocket) (2) traffic control equipment (such as fo r automobile, airplane, train, and ship) (3) medical equipment for life support (4) submarine transponder (5) control equipment for power plant (6) disaster prevention and security device (7) weapon (8) others : applications of  which reliability equivalent to (1) to (7) is required 2. pay attention to the direction of lsi. when mounting it in  the wrong direction onto the pcb (printed-circuit-board), it might   smoke or ignite.  3. pay attention in the pcb (printed-circuit-board) pattern layout  in order to prevent damage due to short circuit between pins.  in  addition, refer to the pin description for the pin configuration. 4. perform a visual inspection on the pcb be fore applying power, otherwise  damage might happen due to problems such as a solder- bridge between the pins of the semiconductor device. also, perfo rm a full technical verification on the assembly quality, becau se  the same damage possibly can happen due to conductive substanc es, such as solder ball, that adhere to the lsi during  transportation. 5. take notice in the use of this product that it might break or  occasionally smoke when an abnormal state occurs such as output  pin- v cc short (power supply fault), output pin-gnd short (ground  fault), or output-to-output-pin short (load short) .  and, safety measures such as an installation of fuses are  recommended because the extent of  the above-mentioned damage and  smoke emission will depend on the current capability of the power supply.  and ic is destroyed under the conditions listed below, (1) v cc2 and pin5 are shorted. (2) v cc2 and pin22 are shorted. (3) v cc2 and pin45 are shorted. 6. when designing your equipment, comply  with the range of absolute maximum rating  and the guaranteed operating conditions  (operating power supply voltage a nd operating environment etc.). esp ecially, please be careful not to exceed the range of absolu te  maximum rating on the transient state, such  as power-on, power-off and mode -switching. otherwise, we  will not be liable for any   defect which may arise later in your equipment. even when the products are used within the guaranteed values, ta ke into the consideration of incidence of break down and failur e mode, possible to occur to semiconductor produc ts. measures on the system s such as redundant design, arresting the spread of fi re  or preventing glitch are recommended in order to prevent physical  injury, fire, social damages, for example, by using the produ cts. 7. when using the lsi for new models, verify the safe ty including the long-term reliability for each product. 8. when the application system is designed by using  this lsi, be sure to confirm notes in this book.  be sure to read the notes to descriptions and the usage notes in the book. ? usage notes  

 request for your special attention and precautions in using the technical information and semiconductors described in this book (1)	 if  any  of  the  products  or  technical  information  described  in  this  book  is  to  be  exported  or  provided  to  non-residents,  the  laws  and  regulations of the exporting country, especially, those with regard to security export control, must be observed.  (2)	 the  technical  information  described  in  this  book  is  intended  only  to  show  the  main  characteristics  and  application  circuit  examples  of  the  products.  no  license  is  granted  in  and  to  any  intellectual  property  right  or  other  right  owned  by  panasonic  corporation  or  any  other  company.  therefore,  no  responsibility  is  assumed  by  our  company  as  to  the  infringement  upon  any  such  right  owned  by  any  other company which may arise as a result of the use of technical information described in this book. (3)	 the  products  described  in  this  book  are  intended  to  be  used  for  standard  applications  or  general  electronic  equipment  (such  as  office  equipment, communications equipment, measuring instruments and household appliances).  consult our sales staff in advance for information on the following applications: ?  special  applications  (such  as  for  airplanes,  aerospace,  automobiles,  traffic  control  equipment,  combustion  equipment,  life  support  systems  and  safety  devices)  in  which  exceptional  quality  and  reliability  are  required,  or  if  the  failure  or  malfunction  of  the  prod- ucts may directly jeopardize life or harm the human body. ? any applications other than the standard applications intended. (4)	 the  products  and  product  specifications  described  in  this  book  are  subject  to  change  without  notice  for  modification  and/or  im- provement.  at  the  final  stage  of  your  design,  purchasing,  or  use  of  the  products,  therefore,  ask  for  the  most  up-to-date  product  standards in advance to make sure that the latest specifications satisfy your requirements.  (5)	 when  designing  your  equipment,  comply  with  the  range  of  absolute  maximum  rating  and  the  guaranteed  operating  conditions  (operating  power  supply  voltage  and  operating  environment  etc.).  especially,  please  be  careful  not  to  exceed  the  range  of  absolute  maximum  rating  on  the  transient  state,  such  as  power-on,  power-off  and  mode-switching.  otherwise,  we  will  not  be  liable  for  any  defect which may arise later in your equipment. 	           even  when  the  products  are  used  within  the  guaranteed  values,  take  into  the  consideration  of  incidence  of  break  down  and  failure  mode,  possible  to  occur  to  semiconductor  products.  measures  on  the  systems  such  as  redundant  design,  arresting  the  spread  of  fire  or preventing glitch are recommended in order to prevent physical injury, fire, social damages, for example, by using the products. (6)	 comply  with  the  instructions  for  use  in  order  to  prevent  breakdown  and  characteristics  change  due  to  external  factors  (esd,  eos,  thermal  stress  and  mechanical  stress)  at  the  time  of  handling,  mounting  or  at  customer's  process.  when  using  products  for  which  damp-proof packing is required, satisfy the conditions, such as shelf life and the elapsed time since first opening the packages. (7)	 this book may be not reprinted or reproduced whether wholly or partially, without the prior written permission of our company. 20080805  
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