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		  Datasheet File OCR Text:


		  bipolar analog integrated circuit m pc1851b i 2 c bus-compatible us mts processing lsi the  m pc1851b is an integrated circuit for us mts (multiplexed television sound) system with the addition of the i 2 c bus interface.  all functions required for us mts system are incorporated on a single chip. the  m pc1851b allows users to switch modes, control volume and tone, and adjust the separation circuit through the i 2 c bus. features ? stereo demodulation, sap (sub audio program) demodulation, dbx noise reduction decoding, i 2 c bus interface, input selector (2 channels), surround processor (1 phase), volume and tone control circuits incorporated on a single chip ? mode switching, volume and tone control, and separation adjustment through the i 2 c bus ? power supply: 8 v to 10 v ? on-chip input attenuator for simple interface with intermediate frequency processing ic (i 2 c bus control) ? output level: 1.4 v p-p  (with l+r signals, 100 % modulation) application ? tv sets and vcrs for north america ordering information part number package m pC1851BCU 42-pin plastic sdip (15.24 mm (600)) the  m pc1851b is available only to licensees of that corporation. for information, please call: (508) 229-2500 (u.s.a), or (03) 5790-5391 (tokyo). the information in this document is subject to change without notice.  before using this document, please confirm that this is the latest version. not all devices/types available in every country.  please check with local nec representative for availability and additional information. the mark    shows major revised points.  1998 data  sheet document no.  s13417ej2v0ds00 (2nd edition) date published june 2000 n  cp(k) printed in japan

 2 m pc1851b data sheet  s13417ej2v0ds00 system block diagram l   tv tuner dts interface tuning microcontroller remote controller receive amp. if processing pc1851b scl sda r l c, y, and  deflecting  signal output chroma output vertical output crt power amplifier pin photodiode graphic equalizer (surround processor) mts processing ll rr m

 3 m pc1851b data sheet  s13417ej2v0ds00 block diagram dgnd 24 scl 23 sda 22 d2 6 d1 5 pd1 3 pd2 4 i 2 c bus interface l+r lpf switch 1  f 0.1  f 2 1/2v cc + 22   f vre 42 + 1  f moa mor 34 35 38 36 39 37 41 40 mol er1 er2 el1 el2 fol for input attenuator 7 d/a filter control filter 32 31 33 + 0.1  f lbc + 2.2   f tlo 2200 pf ltc 1 v cc 26 lot + 10   f 25 rot + 10   f 29 28 30 21 + rbc tro rtc + agnd 0.1  f 2200 pf 2.2   f 0.022   f 27 sur 0.1     f noise bpf noise detector d/a 9 com + 2.2  f 12 + 8 soa 0.1  f sdt 0.047  f 15 18 14 13 17 16 20 11 10 voa wti** wrb sti** srb do iti* si sot ++ + 3.3   f 5.1 k w + 10   f 16.6 k w 0.47  f 68 k w 1 k w 4.7  f i 2 c bus interface + 1   f + + 3 k w + ndt 1   f 1     f 1   f 19 vol-c + 4.7  f d/a volume control tone control surround block matrix block selector block dbx noise reduction block offset absorption de- emphasis sap demodulation block stereo demodulation block 9 v + m m   m   m   m   m   m   m   m   m f f   m m m m m m m m m m m m m m remark   use the followings for external parts.                resistor (*):  metal film resistor (   1 %).  unless otherwise specified;   5 %                capacitors (**):  tantalum capacitor (  10 %).  unless otherwise specified;    20 % 

 4 m pc1851b data sheet  s13417ej2v0ds00 stereo demodulation block sap demodulation block from input attenuator stereo lpf pilot canceler lCr am demodulator to switch to l+r lpf stereo phase comparator pilot discrimination phase comparator to i 2 c bus interface stereo vco 5 d1 6 d2 3 pd1 4 pd2 d/a divider f f 1 4 1 2 from input attenuator 12 8 sdt soa sap bpf phase detector loop filter sap vco to noise bpf offset absorption sap detector to i 2 c bus interface sap lpf 10 sot d/a

 5 m pc1851b data sheet  s13417ej2v0ds00 dbx noise reduction block selector block notes 1. switch (tv signal/external input 1/external input 2). 2. the input gain 0 db/6 db can be selected by the command of the i 2 c bus (refer to  4.3 (5) input gain ). from switch lpf f h  trap 408-hz lpf 2 f h  trap 2.19-khz lpf offset absorption spectral rms filter wide-band rms  filter wide-band vca offset  absorption to matrix block 18 do 14 srb 13 sti 16 wti 17 wrb 20 voa d/a d/a spectral rms timing current 15 iti variable emphasis wide-band rms 40 k w 38 er1 36 er2 39 el1 37 el2 40 k w e + 40 k w 40 k w to surround block to surround block switch (monaural/stereo) switch   note1 from matrix block (l-channel signal) from matrix block (r-channel signal) note2 note2

 6 m pc1851b data sheet  s13417ej2v0ds00 surround block phase shifter C C + from selector block (l-channel) from selector block (r-channel) to tone control block to tone control block 27 sur

 7 m pc1851b data sheet  s13417ej2v0ds00 pin configuration (top view) 42-pin plastic sdip (15.24 mm (600)) ?   m pC1851BCU v cc vre pd1 pd2   d1   d2 com sdt ndt sot si soa sti srb iti wti wrb do vol-c voa agnd moa fol for el1 er1 el2 er2 mol mor lbc ltc tlo rbc rtc tro sur lot rot dgnd scl sda monaural offset absorption l-channel fixed output r-channel fixed output external l-channel input 1 external r-channel input 1 external l-channel input 2 external r-channel input 2 l-channel matrix output r-channel matrix output l-channel capacity of low frequency band width l-channel capacity of high frequency band width l-channel offset absorption r-channel capacity of low frequency band width r-channel capacity of high frequency band width r-channel offset absorption surround timing l-channel output r-channel output digital gnd (for i 2 c bus) scl (for i 2 c bus) sda (for i 2 c bus) power supply (9 v) vcc filter pilot discrimination filter 1 pilot discrimination filter 2 phase comparator filter 1 phase comparator filter 2 composite signal input sap discrimination filter noise detector filter sap single output sap single input sap offset absorption spectral rms timing spectral rms offset absorption timing current setting wide-band rms timing wide-band rms offset absorption variable emphasis offset absorption volume control offset absorption vca offset absorption analog gnd 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 f f 2 1

 8 m pc1851b data sheet  s13417ej2v0ds00 contents 1. pin equivalent circuits ............................................................................................ 9 2. block functions ........................................................................................................ 18 2.1 stereo demodulation block ................................................................................... 18 2.2 sap demodulation block ...................................................................................... 19 2.3 dbx noise reduction block ................................................................................... 20 2.4 matrix block ............................................................................................................ 21 2.5 selector block ........................................................................................................ 21 3. i 2 c bus interface ....................................................................................................... 22 3.1 data transfer ......................................................................................................... 23 3.2 data transfer format ............................................................................................ 24 4. i 2 c bus commands ...................................................................................................... 27 4.1 subaddress list ..................................................................................................... 27 4.2 setting procedure .................................................................................................. 29 4.3 explanation of write register ................................................................................ 31 4.4 explanation of read register ............................................................................... 38 5. mode matrix ................................................................................................................. 40 6. selector table .......................................................................................................... 41 7. usage cautions .......................................................................................................... 42 7.1 caution on shock noise reduction ...................................................................... 42 7.2 supply voltage ....................................................................................................... 42 7.3 impedance of input and output pins .................................................................... 42 7.4 drive capability of output pins ............................................................................. 42 7.5 caution on external components ......................................................................... 43 7.6 change of electrical characteristics by external components ........................... 43 8. electrical specifications .................................................................................... 44 9. test circuit .................................................................................................................. 56 10. package drawings ................................................................................................... 58 11. recommended soldering conditions .............................................................. 59

 9 m pc1851b data sheet  s13417ej2v0ds00 1.  pin equivalent circuits (1/9) pin no. pin name symbol internal equivalent circuit 1 power supply (9 v) v cc 2   v cc  filter vre 3 pilot discrimination filter 1 pd1 4 pilot discrimination filter 2 pd2 20 k w 5 k w 10 k w 10 k w 20 k w 5 k w 10 k w 10 k w 20 k w 20 k w gnd v cc 2 15 k w 4 15 k w 5 k w 15 k w 15 k w 5 k w v cc v cc v cc 3 1 2  1 2

 10 m pc1851b data sheet  s13417ej2v0ds00 (2/9) pin no. pin name symbol internal equivalent circuit 5 phase comparator filter 1 f d1 6 phase comparator filter 2 f d2 7 composite signal input com 8 sap discrimination filter sdt 5 k w 6 15 k w 5 k w 5 k w 15 k w 5 k w v cc v cc 5 v cc 1 2 7 5 k w 5 k w 17 k w 3 k w 80 k w gnd v cc v cc 1 2 gnd v cc 8 20 k w 20 k w 20 k w 10 k w 10 k w

 11 m pc1851b data sheet  s13417ej2v0ds00 (3/9) pin no. pin name symbol internal equivalent circuit 9 noise detector filter ndt 10 sap single output sot gnd v cc 9 20 k w 20 k w 20 k w 20 k w 20 k w 20 k w 20 k w 10 v cc gnd 2 k w 2 k w 200  w

 12 m pc1851b data sheet  s13417ej2v0ds00 (4/9) pin no. pin name symbol internal equivalent circuit 11 sap single input si 12 sap offset absorption soa 13 spectral rms timing sti 11 5 pf 5 k w 10 k w 10 k w v cc gnd 5 k w 80 k w v cc 1 2 12 10 k w 10 k w v cc 5 pf 3 k w 50 k w 10 k w 2.3 k w gnd 13 5 k w 600  w gnd 5 k w 5 k w 5 k w v cc 5 k w

 13 m pc1851b data sheet  s13417ej2v0ds00 (5/9) pin no. pin name symbol internal equivalent circuit 14 spectral rms offset absorption srb 15 timing current setting iti 16 wide-band rms timing wti same as pin 13 17 wide-band rms offset absorption wrb same as pin 14 18 variable emphasis offset do absorption 14 5 k w 5 k w gnd 3 k w 3 k w 3 k w 5 k w 5 k w v cc 15 30 k w gnd 10 k w 10 k w 10 k w v cc 10 k w 20 pf 5 k w 10 k w 10 k w 18 v cc gnd 10 k w 10 k w 20 k w 20 k w 6 pf 10 k w 50 k w 3 k w

 14 m pc1851b data sheet  s13417ej2v0ds00 (6/9) pin no. pin name symbol internal equivalent circuit 19 volume control offset absorption vol-c 20 vca offset absorption voa same as pin 12 21 analog gnd agnd 22 sda (for i 2 c bus)   note sda 23 scl (for i 2 c bus)   note scl 24 digital gnd (for i 2 c bus) dgnd note a protection diode on the v cc  side is deleted not so as to pull the voltage of i 2 c bus line down to 0 v while the power supply is off (v cc  = 0 v). 23 10 k w 10 k w 10 k w 30 k w 30 k w v cc 5 k w gnd 22 10 k w 10 k w 10 k w 30 k w 30 k w v cc 50 k w 5 k w gnd v cc 19 gnd 5 k w 5 k w 20 k w 5 pf 10 k w 10 k w 10 k w 5 k w 10 k w 10 k w 5 k w 25 k w

 15 m pc1851b data sheet  s13417ej2v0ds00 (7/9) pin no. pin name symbol internal equivalent circuit 25 r-channel output rot 26 l-channel output lot same as pin 25 27 surround timing sur 28 r-channel offset absorption tro 25 10 k w 5 k w 1 k w 200  w 200 w 1 k w 5 k w v cc gnd v cc 27 20 k w 40 k w 20 k w 24 k w 2 k w gnd v cc 28 35 k w 5 k w 35 k w 5 k w gnd 40 k w 10 k w 10 k w

 16 m pc1851b data sheet  s13417ej2v0ds00 (8/9) pin no. pin name symbol internal equivalent circuit 29 r-channel capacity of high rtc frequency band width 30 r-channel capacity of low rbc frequency band width 31 l-channel offset absorption tlo same as 28 32 l-channel capacity of high ltc same as 29 frequency band width 33 l-channel capacity of low lbc same as 30 frequency band width 34 r-channel matrix output mor same as 25 35 l-channel matrix output mol v cc 29 36 k w 5 k w 36 k w 5 k w gnd 40 k w 10 k w 10 k w v cc 30 5 k w 1 k w 5.3 k w 3 k w 2.5 k w gnd 5 k w

 17 m pc1851b data sheet  s13417ej2v0ds00 (9/9) pin no. pin name symbol internal equivalent circuit 36 external r-channel input 2 er2 37 external l-channel input 2 el2 38 external r-channel input 1 er1 39 external l-channel input 1 el1 40 r-channel fixed output for same as pin 25 41 l-channel fixed output fol 42 monaural offset absorption moa same as pin 18 36 10 k w 10 k w 15 pf 40 k w 40 k w 10 k w i 2 c bus

 18 m pc1851b data sheet  s13417ej2v0ds00 2.  block functions 2.1 stereo demodulation block (1) stereo lpf this filter eliminates signals in the vicinity of 5 f h  to 6 f h , such as sap (sub audio program) (5 f h ) and telemetry signals (6.5 f h ) .  the  m pc1851bs internal lCr demodulator, which uses a double-balanced circuit, demodulates lCr signals by multiplication of the lCr signal with the signal at the lCr carrier frequency (2 f h ). the lCr signal tends to receive interference from the 6 f h  signal because a square waveform is used as the switching carrier in this method. to eliminate this interference, the  m pc1851b incorporates traps at 5 f h  and 6 f h .  the filter response is adjusted by setting the filter setting bits (write register, subaddress 02h, bits d0 to d5). (2) stereo phase comparator the 8 f h  signal generated at the stereo vco is divided by 8 (4    2) and then multiplied by the pilot signal passed through the stereo lpf. the two signals differ from each other by 90 degrees in terms of phase. the resistor and capacitor connected to the  f d1 and  f d2 pins form a filter that smoothes the phase error signal output from the stereo phase comparator, converting the error signal to the dc voltage. when the voltage difference between  f d1 and  f d2 pins becomes 0 v (strictly speaking, not 0 v by the internal offset voltage), the vco runs at 8 f h . the lag/lead filter externally connected to the pins  f d1 and  f d2 determines the capture range. (3) stereo vco the stereo vco runs at 8 f h  with the internal capacitor. the frequency is adjusted by setting the stereo vco setting bits (write register, subaddress 01h, bits d0 to d5). (4) divider (flip-flop) produces two separate f h  signals: the inphase f h  signal, and the f h  signal differing by 90 degrees from the input pilot signal by dividing the 8 f h  frequency from the stereo vco by 8 (4    2). (5) pilot discrimination phase comparator (level detector) multiplies the pilot signal from the com pin with the inphase f h  signal from the divider. the resulting signal is smoothed by passing it through the external filter connected to the pd1 and pd2 pins and converted into dc voltage that is used to determine whether or not a stereo pilot is present (read register, bit d6). (6) pilot canceler the f h  signal from the divider is added to the stereo signal matrix depending on the level of the input pilot signal to cancel the pilot signal. (7) l+r lpf this lpf which has traps at f h  and 24 khz, allows only the monaural signal to pass through. the filter response is adjusted by setting the  filter setting bit (write register, subaddress 02h, bits d0 to d5). (8) de-emphasis the 75- m s de-emphasis filter is for the monaural signal. the response is adjusted by setting the filter setting bit (write register, subaddress 02h, bits d0 to d5). (9) lCr am demodulator demodulates the lCr am-dsb modulated signal by multiplying with the 2-f h  signal which is synchronized to the pilot signal. the 2-f h  square wave is used as the switching carrier.

 19 m pc1851b data sheet  s13417ej2v0ds00 2.2 sap demodulation block (1) sap bpf picks up the sap signal by the 50-khz and 102-khz traps and a response peak at 5 f h . the filter response is adjusted by setting the filter setting bit (write register, subaddress 02h, bits d0 to d5). (2) noise bpf the  m pc1851b monitors signals picked up by the noise bpf (f o  = 180 khz), and distinguishes noise from signals. by this method, the  m pc1851b prevents faulty sap detection in a weak electric field. the filter response is adjusted by setting the filter setting bit (write register, subaddress 02h, bits d0 to d5). (3) noise detector performs full-wave rectification of noise from noise bpf, changes it to the dc voltage, and inputs it to the comparator. when the noise level exceeds the reference level, the noise detection bit (read register, bit d4) turns 1. the sensitivity and time constant of the circuit are adjusted by setting the values of the resistor and capacitor connected to the ndt pin. (4) sap detector detects the signal from the sap bpf and smoothes it through the sdt pin and inputs it to the comparator. when it detects the sap signal, the sap broadcast (broadcast status) (read register, bit d5) turns 1. (5) sap demodulator the sap demodulator consists of a phase detector, a loop filter and an sap vco (pll detection circuit). the sap vco oscillates at 10 f h , and performs phase comparison between the signal divided by 2 of the sap vco frequency and the sap signal to make the pll. the sap vco oscillating frequency is adjusted by setting the sap vco setting bit (write register, subaddress 05h, bits d0 to d5). (6) sap lpf eliminates the sap carrier and high-frequency buzz.  the filter consists of a 2nd-order lpf and f h  trap filter. the filter response is adjusted by setting the filter setting bit (write register, subaddress 02h, bits d0 to d5). .   .

 20 m pc1851b data sheet  s13417ej2v0ds00 2.3 dbx noise reduction block all the filters required for tv-dbx noise reduction are incorporated. these filter responses are adjusted by setting all the filter setting bits (write register, subaddress 02h, bits d0 to d5). (1) lpf this lpf has traps at f h  and 24 khz each. the f h  trap filter minimizes interference by the f h  signal which is not synchronized with the pilot signal (for example, leakage of the synchronous idle and buzz from the video signal). (2) 408-hz lpf this filter is a de-emphasis filter.  its transfer function is as follows: f 1 + j 5.23k t(f) = f 1 + j 408 (3) variable emphasis it is also called the spectral vca.  it is controlled by the spectral rms. the transfer function is as follows: f 1 + 51b 1 + j x 20.1k b + 1 s C1  (f, b)  = f 1 + 51 1 + j x 20.1k b + 1 where b is the variable transferred from the spectral rms for controlling. (4) wide-band vca a vca whose operating frequency range is mainly low to mid frequencies and controlled by the wide-band rms. the transfer function is as follows: w C1  (a)  =  a where a is the variable transferred from the wide-band rms for controlling. (5) 2.19-khz lpf this filter is a de-emphasis filter.  its transfer function is as follows: f 1 + j 62.5k t(f) = f 1 + j 2.19k (6) spectral rms filter a filter that limits the band width of the signal input to the rms which controls the variable emphasis. the transfer function is as follows: ff ( j ) 2 j 7.66k 3.92k t (f)  =  x    ff f 1 + j     + ( j       ) 2 1 + j 7.31k  7.66k 3.92k

 21 m pc1851b data sheet  s13417ej2v0ds00 (7) wide-band rms filter a filter that limits the band width of the signal input to the wide-band rms which controls the wide-band vca. the transfer function is as follows: 1 t(f) = f 1 + j 2.09k (8) spectral rms detects the rms value of the signal passed through the spectral rms filter, and converts the signal to the dc voltage. the release time is set by adjusting the current i t  of the  m pc1851b and the capacitance of the external capacitor connected to the sti pin. the current i t  is adjusted by adjusting the current from the iti pin. (9) wide-band rms detects the rms value of the signal passed through the wide-band rms filter, and converts the signal to the dc voltage. the release time is set by adjusting the current i t  of the  m pc1851b and the capacitance of the external capacitor connected to the wti pin. the current i t  is adjusted by adjusting the current from the iti pin. 2.4 matrix block (1) matrix adds l+r signal and lCr signal to output l signal, and substracts l+r signal from lCr signal to output r signal. (2) mode selector the matrix block selects the signal from the monaural signal, stereo signal, sap signal by the user mode. 2.5 selector block it selects the signal from the tv signal (signal with the audio multiple signal processed in the  m pc1851b) and external input (signal input from el1, el2, er1 and er2 pins), and outputs it to the surround processor block (surround, tone control, and volume control block). it also selects the gain of the selection signal (0 db/6 db) as well as switches the stereo/monaural output (by the i 2 c bus).

 22 m pc1851b data sheet  s13417ej2v0ds00 3.  i 2 c bus interface the  m pc1851b uses a 2-wire serial bus developed by philips. the serial clock line (scl) and serial data line (sda) employ the 2-wire configuration as shown in figure 3-1. the  m pc1851b contains an i 2 c bus interface circuit, eleven (8-bit) read/write registers, and one read-only register. serial clock line (scl) the master cpu outputs a serial clock to achieve data synchronicity. the  m pc1851b receives serial data based on this clock. the input level is cmos-compatible. the clock frequency is from 0 to 100 khz. serial data line (sda) the master cpu outputs data synchronously with the serial clock. the  m pc1851b receives this data based on the serial clock. the input level is cmos-compatible figure 3-1.  internal equivalent circuit of interface pins for scl and sda pins, a protection diode on the v cc  side is deleted not so as to pull the voltage of i 2 c bus line down to 0 v while the power supply is off (v cc  = 0 v). scl sda r p r p pc1851b m

 23 m pc1851b data sheet  s13417ej2v0ds00 3.1 data transfer (1) start condition the start condition is created when sda changes from high to low while scl is high, as shown in figure 3-2. when the  m pc1851b receives this information, it captures data sent in synchronization with the clock. (2) stop condition the stop condition is created when sda changes from low to high while scl is high, as shown in figure 3-2. when the  m pc1851b receives this information, it stops receiving or outputting data. figure 3-2.   data transfer start/stop condition (3) data transfer when transferring data, be sure to switch data only when scl is low, as shown in figure 3-3.  when scl is high, the data must not be changed. figure 3-3.   data transfer notes 1. data hold time: 300 ns min. 2. data setup time: 250 ns min. 3. interval when data must not be changed. 4. interval when data can be changed. sda scl 3.5 v 1.5 v 3.5 v 1.5 v 4.0 s min. 4.7 s min. start stop m m sda scl note 2 note 1 note 3 note 4

 24 m pc1851b data sheet  s13417ej2v0ds00 3.2 data transfer format an example of data transfer in the write mode is shown in figure 3-4. figure 3-4.   data transfer example in write mode data consists of 8-bit units. this 8-bit data must always be followed by an acknowledge bit. data transfer must be done on an msb-first basis. the first byte after a start condition specifies the slave address. the slave address consists of 7 bits. table 3-1 shows the slave addresses of the  m pc1851b.  these slave addresses are registered by philips. table 3-1.   slave addresses of  m pc1851b slave address d6 d5 d4 d3 d2 d1 d0 read/write mode write 1 0 1 1 0 0 0 0 read 1 0 1 1 0 0 0 1 the bit following the slave address is the read/write bit specifying the direction of the data to be transferred. during the read operation, data is transferred from the  m pc1851b to the master cpu. during the write operation, data is transferred from the master cpu to the  m pc1851b. 0 and 1 are written to the read/write bit during the write and read modes, respectively. the byte following the slave address is the subaddress of the  m pc1851b in the write mode. the  m pc1851b has eleven subaddresses, sa 0  to sa a , which are made up of 8 bits. following the subaddress byte is the data to be set to the subaddress. start slave address subaddress read/ write acknow- ledge acknow- ledge acknow- ledge data stop d6 sda scl d5 d4 d3 d2 d1 d0 write mode d6 d5 d7 d4 d3 d2 d1 d0 d6 d5 d7 d4 d3 d2 d1 d0 123456789 123456789 123456789

 25 m pc1851b data sheet  s13417ej2v0ds00 (1) 1-byte data transfer the format for 1-byte data transfer is the following: (2) continuous data transfer the format when transferring multiple (7) bytes of data at one time by using the automatic increment function is the following: the master cpu transfers 00h as subaddress sa 0  following the start condition and slave address.  after the subaddress sa 0 , the master cpu transfers the sa 0  data, and continues with sa 1 , sa 2 ,..., sa a  data without transferring stop conditions in between.  finally, the stop condition is transferred and the transfer is completed. (3) data read the  m pc1851b has one read register. the contents of this register can be read by the master cpu. the format when data is read is the following: (4) acknowledge in the case of the i 2 c bus, an acknowledge bit is added to the data as the 9th bit to determine whether data transfer was successful. the master cpu determines the success or failure of data transfer based on whether this acknowledge bit is a logical low or high. if the acknowledge interval is a logical low, this indicates that data transfer was successful. if it is a logical high, this indicates that data transfer was unsuccessful or that the slave side forcibly released the bus. start slave address write mode acknow -ledge subaddress acknow -ledge data acknow -ledge stop start slave address write mode acknow -ledge subaddress acknow -ledge data1 acknow -ledge data2 acknow -ledge acknow -ledge stop data7 start slave  address acknow -ledge data non- acknow -ledge stop read

 26 m pc1851b data sheet  s13417ej2v0ds00 (5) automatic increment the  m pc1851b has the automatic increment function. the automatic increment is applied to the subaddresses 00h to 05h of the write register. the user can set on/off the automatic increment of the subaddresses 06h to 0ah (refer to  4.1 subaddress list ). automatic increment on: the subaddress is automatically increased.  setting the slave address and subaddress once enables the data of the next subaddress to be transferred without actually setting it. automatic increment off: the subaddress is fixed.  the data of the fixed subaddress can be set time after time. the increment of the subaddresses 06h to 0ah is individually controlled by each automatic increment on/off bit. for example, if the automatic increment function of the subaddress 06h is set to on and that of the subaddress 07h set to off, the subaddress is to be automatically increased from 06h to 07h and then fixed to 07h. though the automatic increment function of the subaddress 0ah is set to on, the subaddress is not to be increased.  after setting the data of 0ah (acknowledge bit:  low level), if the next data is transferred, the acknowledge is to be in non-acknowledge state (acknowledge bit:  high level) and the data transfer from the master cpu is aborted.

 27 m pc1851b data sheet  s13417ej2v0ds00 4.  i 2 c bus commands 4.1  subaddress list (1)  write register (command list) bit msb             lsb  sub- d7 d6 d5 d4 d3 d2 d1 d0  address 00h 0 during noise input level setting detection stereo/sap output stop 0: sap off 1: stereo,     sap off 01h 0 f h  monitor stereo vco setting on/off 0: off  1: on 02h 0 pilot canceler filter setting on/off 0: on  1: off 03h 0 input gain low-band separation setting 0: 0 db  1: 6 db 04h 0 surround high-band separation setting 0: off  1: on 05h 0 5f h  monitor sap vco setting on/off 0: off  1: on 06h automatic input select 1 input select 2 sap1/sap2 stereo/sap forced mute increment 00: tv signal 0: stereo switch note switch monaural 0: on 0: off 01: external input 1 1: monaural 0: sap1 0: stereo 0: off 1: off 1: on 10: external input 2 1: sap2 1: sap 1: on 11: setting prohibited 07h 0 automatic volume control increment 0: off  1: on 08h 0 automatic balance control increment 0: off  1: on 09h 0 automatic bass control increment 0: off  1: on 0ah 0 automatic treble control increment 0: off  1: on

 28 m pc1851b data sheet  s13417ej2v0ds00 note   output when sap1 or sap2 is selectd is as follows: l-channel output (lot pin) r-channel output (rot pin) sap1 sap sap2 monaural (l+r) sap (2) read register msb lsb d7 d6 d5 d4 d3 d2 d1 d0 broadcast status reception status power-on reset stereo pilot sap signal noise detection stereo broadcast sap broadcast reception reception 1 1 0: not available 0: not available 0: not available 0: not available 0: not available 1: detect 1: available 1: available 1: available 1: available 1: available

 29 m pc1851b data sheet  s13417ej2v0ds00 4.2 setting procedure precise adjustment of the dbx decoder is absolutely critical for optimum performance. where possible, the adjustment should be performed after the  m pc1851b is mounted on the chassis and with the video system active. set the data of write register as follows before the adjustment. table 4-1.   default setting of write register bit d7 d6 d5 d4 d3 d2 d1 d0 subaddress 00h 0 0 1 0 0 0 0 0 01h 0 0 1 0 0 0 0 0 02h 0 0 1 1 1 1 1 1 03h 0 0 1 0 0 0 0 0 04h 0 0 1 0 0 0 0 0 05h 0 0 1 0 0 0 0 0 06h 0 0 0 0 0 0 0 1 07h 0 1 1 1 1 1 1 1 08h 0 1 1 0 0 0 0 0 09h 0 1 1 0 0 0 0 0 0ah 0 1 1 0 0 0 0 0 (1) input level setting (write register, subaddress 00h, bits d5 to d0)  write 1 to bit d0 (mute: off) of subaddress 06h.  input sine wave of 300 hz, 150 mv rms  to com pin.  set bits d5 to d0 (input level setting bits) of subaddress 00h so that the output level of for pin is 500 mv rms  (  10 mv rms ). (2) stereo vco setting (write register, subaddress 01h, bits d6 to d0) perform this adjustment with no signal applied.  write 1 to bit d0 (mute: off) of subaddress 06h.  write 1 to bit d6 (f h  monitor: on) of subaddress 01h.  connect frequency counter to for pin, and set bits d5 to d0 (stereo vco setting bits) of subaddress 01h so that frequency counter displays 15.73 khz (  0.1 khz).  when setting is completed, write 0 to bit d6 (f h  monitor: off) of subaddress 01h.

 30 m pc1851b data sheet  s13417ej2v0ds00 (3) filter setting (write register, subaddress 02h, bits d6 to d0)  write 1 to bit d6 (pilot canceler: off) of subaddress 02h.  input pilot signal (15.734 khz, 30 mv rms  or higher   note ) to com pin and set data of bits d5 to d0 (filter setting bits) of subaddress 02h so that the ac output level of the for pin becomes as small as possible (decrease the set data from 63 (decimal)).  when setting is completed, write 0 to bit d6 (pilot canceler: on) of subaddress 02h. note   recommended 100 mv rms . (4) separation setting (write register, subaddresses 03h and 04h, bits d5 to d0)  write 1 to bit d0 (mute: off) of subaddress 06h.  write 20h to bits d5 to d0 (high-band separation setting bits) of subaddress 04h.  input composite signal to com pin (300 hz, 30 % modulation, l-only, with noise reduction), and set bits d5 to d0 (low-band separation setting bits) of subaddress 03h so that the output level of the for pin is as small as possible.  change the modulation frequency of the composite signal to 3 khz, and set bits d5 to d0 of subaddress 04h so that the output level of the for pin is as small as possible.  while bits d5 to d0 of subaddress 04h are set as in step  above, repeat the setting procedure of step  for bits d5 to d0 of subaddress 03h. (5) sap vco setting (write register, subaddress 05h, bits d6 to d0) perform this adjustment with no signal applied.  add a 1 m w  resistor between the soa pin and gnd.  write 1 to bit d0 (mute: off) of subaddress 06h.  write 1 to bit d6 (5 f h  monitor: on) of subaddress 05h.  connect a frequency counter to the for pin, and set bits d5 to d0 of subaddress 05h (sap vco setting bits) so that 78.67 khz (  0.5 khz) is displayed on the frequency counter.  when setting is completed, write 0 to bit d6 (5 f h  monitor: off) of subaddress 05h.  delete the 1 m w  resistor between the soa pin and gnd.

 31 m pc1851b data sheet  s13417ej2v0ds00 4.3 explanation of write register (1) stereo/sap output stop function during noise detection stereo/sap output stop can be selected with the data of bit d6 of subaddress 00h during weak electrical field conditions (recommended noise level during circuit use is 34 mv rms  (typ.) or more). sap output stop : only sap output is stopped. sap and stereo output stop : sap and stereo outputs are stopped, switch to monaural output. noise level detection is performed, when detected a noise about at 11.5 f h  (180 khz), a frequency that is sufficiently apart from that of the high frequency signals such as the stereo, sap, and telemetry signal.  if noise is detected, 1 is set to bit d4 of the read register (refer to section  4.4, (4) noise detection ) figure 4-1.   stereo/sap output stop function during noise detection (2) mute the mute function can be set on/off with the data of bit d0 of subaddress 06h. the mute on state is entered when bit d0 is set to 0 after power-on reset. figure 4-2.   mute caution when switching the power on/off, use the external mute (200 ms) in order to minimize shock noise. d7 d6 d5 d4 d3 d2 d1 d0 0 1 0 00h during noise  detection input level setting stereo/sap output stop function during noise detection sap output stop sap and stereo output stop d7 d6 d5 d4 d3 d2 d1 d0 automatic increment 06h 0 1 input select 1 input select 2 sap1/sap2 switch stereo/sap switch forced monaural on/off mute on/off mute on mute off mute

 32 m pc1851b data sheet  s13417ej2v0ds00 (3) mode switch (l-, r-channel output (lot, rot pins)) the output signal for the l- and r-channel outputs (lot, rot pins) can be selected with bits d3 to d1 of subaddress 06h. for the combinations of data of each output signal bit, refer to  5.  mode matrix . forced monaural on/off : when set to on, a monaural signal is forcibly output regardless of the selection of other bits. stereo/sap switch : when forced monaural is set to off, performs selection of stereo or sap. sap1/sap2 switch : when sap output is selected with the stereo/sap switch, performs selection of sap1 or sap2. l-channel output (lot pin) r-channel output (rot pin) sap1 sap output sap2 monaural (l+r) output sap output figure 4-3.   mode switch (l-, r-channel output (lot, rot pins)) d7 d6 d5 d4 d3 d2 d1 d0 automatic increment 06h 0 1 0 1 0 1 input select 1 sap1/sap2 switch stereo/sap switch forced monaural on/off mute on/off forced monaural forced monaural off forced monaural on stereo/sap switch stereo output sap output sap1/sap2 switch sap1 output sap2 output input select 2

 33 m pc1851b data sheet  s13417ej2v0ds00 (4) input select the signal to be input to the selector block in the  m pc1851b can be selected by the data of bits d4 to d6 of subaddress 06h.  the selected signal is output from the lot, rot, fol and for pins. for the combination of bits for the signal to be selected, refer to  6. selector table . input select 1 : switches the tv signal (signal with the audio multiple signal processed in the  m pc1851b) and external inputs 1 and 2 (signal input from el1, el2, er1 and er2 pins). input select 2 : switches the stereo signal and monaural signal. figure 4-4.   input select note when sap2 is selected by switching sap1/sap2, the l+r signal and sap signal are composite to be output. d7 00 01 10 11 06h automatic increment input select 1 input select 2 sap1/sap2 switch stereo/sap switch d6 d5 d4 d3 d2 d1 d0 tv signal external input 1 external input 2 setting prohibited input select 1 0 1 l-channel signal note r-channel signal monaural (l+r) signal l-channel output (lot, fol pins) r-channel output (rot, for pins) input select 2 forced monaural on/off mute

 34 m pc1851b data sheet  s13417ej2v0ds00 (5) input gain the gain of the signal to be input to the selector block in the  m pc1851b can be selected by the data of bit d6 of subaddress 03h. figure 4-5.   input gain 0 1 03h 0 db 6 db input gain 0 input gain low-band separation setting d7 d6 d5 d4 d3 d2 d1 d0 (6) surround function the surround function on/off can be selected by the data of bit d6 of subaddress 04h. figure 4-6.   surround function d7 0 1 04h surround off surround on surround function d6 d5 d4 d3 d2 d1 d0 0 surround high-band separation setting

 35 m pc1851b data sheet  s13417ej2v0ds00 (7) volume, balance control the volume and balance of the output (lot and rot pins) can be controlled at 64 levels by the data of bits d0 to d5 of subaddresses 07h and 08h. the volume attenuation is 80 db or higher. figure 4-7.   volume, balance control ?  volume control ?  balance control d7 data d5 - d0 07h volume control d6 d5 d4 d3 d2 d1 d0 0 automatic increment volume control 111111 | 000000 attenuation volume flat (0 db) | low d7 08h d6 d5 d4 d3 d2 d1 d0 0 automatic increment balance control balance control data d5 - d0 111111 | 100000 | 000000 attenuation volume l-ch low, r-ch flat | typ. | l-ch flat, r-ch low

 36 m pc1851b data sheet  s13417ej2v0ds00 (8) bass, treble control the bass and treble sound quality of the output (lot and rot pins) can be controlled at 64 levels by the data of the bits d0 to d5 of subaddresses 09h and 0ah. the bass control amount of the low frequency band width boost/cut is   11 db typ. at 100 hz. the treble control amount of the high frequency band width boost/cut is   13 db typ. at 10 khz. figure 4-8.   bass, treble control ?  bass control ?  treble control d7 data d5 - d0 09h bass control d6 d5 d4 d3 d2 d1 d0 0 automatic increment bass control 111111 | 100000 | 000000 gain boost | 0 db | cut d7 data d5 - d0 0ah treble control d6 d5 d4 d3 d2 d1 d0 0 automatic increment treble control 111111 | 100000 | 000000 gain boost | 0 db | cut

 37 m pc1851b data sheet  s13417ej2v0ds00 (9) automatic increment function the automatic increment function on/off can be selected by the data of bit d7 of subaddress 06h and that of bit d6 of subaddresses 07h to 0ah.  for the details of the automatic increment function, refer to  3.2 (5) automatic increment . figure 4-9.   automatic increment function caution  after power-on reset, be sure to set the data. d7 0 1 06h automatic increment input select 1 input select 2 sap1/sap2 switch stereo/sap switch d6 d5 d4 d3 d2 d1 d0 automatic increment function off automatic increment function on automatic increment function forced monaural on/off mute

 38 m pc1851b data sheet  s13417ej2v0ds00 4.4 explanation of read register (1) power-on reset detection whether a power-on reset was detected is detected with bit d7 of the read register. figure 4-10.   power-on reset detection (2) stereo, sap broadcast (broadcast status) detection whether sap or stereo broadcast from a broadcasting station is being broadcast is detected with bits d5 and d6 of the read register. when a sap signal (5 f h ) or stereo pilot signal is detected, the register data becomes 1. figure 4-11.   stereo, sap broadcast (broadcast status) detection d7 d6 d5 d4 d3 d2 d1 d0 power-on reset noise detection 11 1 broadcast status stereo broadcast sap broadcast power-on reset detection power-on reset detection stereo broadcast reception sap broadcast reception reception status 0 1 0 1 d7 d6 d5 d4 d3 d2 d1 d0 power-on reset noise detection 11 broadcast status stereo broadcast sap broadcast stereo broadcast reception sap broadcast reception reception status stereo broadcast sap broadcast (sap signal detected) no sap broadcast sap broadcast no stereo broadcast stereo broadcast (stereo pilot signal detected)

 39 m pc1851b data sheet  s13417ej2v0ds00 (3) stereo, sap broadcast reception (reception status) detection whether sap or stereo broadcast is being received and the  m pc1851b outputs the audio signal can be detected with bits d2 and d3 of the read register. the register data become 1 only if the sap signal (5 f h ) is detected when the sap broadcast reception is selected, or if the stereo pilot signal is detected when the stereo broadcast reception is selected. figure 4-12.   stereo, sap broadcast reception (reception status) detection (4) noise detection noise can be detected with bit d4 of the read register. it is monitored in the vicinity of the 11.5 f h  (180 khz) signal level. during noise detection, the operation of the sap demodulator block and the stereo demodulation block is interrupted (refer to section  4.3 (1) stereo/sap output stop function during noise detection ). figure 4-13.   noise detection d7 d6 d5 d4 d3 d2 d1 d0 power-on reset noise detection 11 broadcast status stereo broadcast sap broadcast stereo broadcast reception sap broadcast reception reception status 0 1 noise detection noise  no noise  0 1 0 1 stereo broadcast reception outputing sap broadcast no outputing sap broadcast sap broadcast reception no outputing stereo broadcast outputing stereo broadcast  d7 d6 d5 d4 d3 d2 d1 d0 power-on reset noise detection 11 broadcast status stereo broadcast sap broadcast stereo broadcast reception sap broadcast reception reception status

 40 m pc1851b data sheet  s13417ej2v0ds00 5.  mode matrix mute off (write register, subaddress 06h, bit d0 : 1) (1)  read register, bit d4:  0 broadcast write register output read register mode forced stereo sap1 stereo l-ch r-ch        broadcast status        reception status monaural  /sap  /sap2 /sap output output stereo sap stereo sap on/off switch switch output (lot ) (rot) pilot signal broadcast broadcast stop reception reception subaddress subaddress 06h 00h bit  d1 bit  d2 bit  d3 bit  d6 bit  d6 bit  d5 bit  d3 bit  d2 monaural CCCC l+r 0000 stereo 0CCClr1010 1 l+r 0 monaural+sap 00CC l+r 0100 1 0 sap 1 1 l+r sap 1CC l+r 0 stereo+sap 00CClr1110 10 sap 01 1 l+r sap 1CC l+r 0 (2)  read register, bit d4:  1 broadcast write register output read register mode forced stereo sap1 stereo l-ch r-ch        broadcast status        reception status monaural  /sap  /sap2 /sap outputl output stereo sap stereo sap on/off switch switch output (lot) (rot) pilot signal broadcast broadcast stop reception reception subaddress subaddress 06h 00h bit  d1 bit  d2 bit  d3 bit  d6 bit  d6 bit  d5 bit  d3 bit  d2 monaural CCCC l+r 0000 stereo 0CC0lr1010 1 l+r 0 0 monaural+sap 0100 l+r 0000 1 10 1 stereo+sap 00C0lr1010 1 l+r 0 0 100 1 10 1 remarks 1. when the  m pc1851b recognizes a weak electric field, bit d4 of the read register becomes 1. 2. :  dont care.

 41 m pc1851b data sheet  s13417ej2v0ds00 6.  selector table input signal: tv signal (signal with the audio multiple signal processed in the  m pc1851b) l-channel, r-channel external input 1 (signal input from el1, er1 pins) l-channel, r-channel external input 2 (signal input from el2, er2 pins) l-channel, r-channel write register output mute on/off input select 1 input select 2 l-channel output r-channel output subaddress : 06h (lot, fol pins) (rot, for pins) bit : d0 bits : d6, d5 bit : d4 0 C C C mute 1 00 0 tv signal (l) tv signal (r) 01 external input 1 (l) external input 1 (r) 10 external input 2 (l) external input 2 (r) 11 setting prohibited (no signal, unconnected) 00 1 tv signal (l+r) 01 external input 1 (l+r) 10 external input 2 (l+r) 11 setting prohibited (no signal, unconnected) remark  C : dont care 1 2 1 2 1 2

 42 m pc1851b data sheet  s13417ej2v0ds00 7.  usage cautions 7.1 caution on shock noise reduction when switching the power on/off, use the external mute (approx. 200 ms) in order to minimize shock noise (refer to section  4.3 (2) mute ). 7.2 supply voltage pass data through the i 2 c bus only after stabilizing the supply voltage of the entire application system. 7.3 impedance of input and output pins table 7-1.   impedance of input and output pins input pin output pin symbol description  impedance symbol description  impedance com composite signal input 80 k w sot sap single input 360  w si sap single input rot r-channel output 15  w el1, el2 external l-channel input lot l-channel output er1, er2 external r-channel input mor r-channel matrix output mol l-channel matrix output for r-channel fixed output fol l-channel fixed output 7.4 drive capability of output pins table 7-2.   drive capability of output pins pin symbol pin description output pin-gnd connection resistance drive capability sot sap single output 10 k w 3-k w  load or less rot r-channel output 700- w  load or less lot  l-channel output mor r-channel matrix output mol l-channel matrix output for  r-channel fixed output fol  l-channel fixed output remark if the load capacitance of the output pins (sot, rot, lot, mor, mol, for, fol pins) exceeds 100 pf, parasitic oscillation may occur.   in this case, connect a resistor between the output pins and the load capacitance.  bear in mind that the load capacitance is changed by wiring pattern on the printed circuit board.

 43 m pc1851b data sheet  s13417ej2v0ds00 7.5 caution on external components according to the license contract with that corporation, use the following for external components. with regard to the use of other external components, please contact to that corporation. table 7-3.   external components pin symbol  pin description external component iti timing current setting metal film resistor (  1 %) sti spectral rms timing tantalum capacitor (  10 %) wti wide-band rms timing 7.6 change of electrical characteristics by external components (1) sap sensitivity can be lowered by inserting a resistor between the sdt pin and gnd. (2) noise sensitivity can be changed by changing the value of the resistor between the ndt pin and gnd. (3) the capture range can be changed by changing the recommended 1  m f value of the capacitor between the f d1 and  f d2 pins. reducing the capacitor value increases the capture range, and increasing it reduces the capture range. however, too small a capacitor value may cause the distortion rate to become worse during stereo output, or may cause malfunction. in this case, please contact nec.

 44 m pc1851b data sheet  s13417ej2v0ds00 8.  electrical specifications absolute maximum ratings (unless otherwise specified, t a  = 25   c) parameter symbol conditions ratings unit power supply voltage v cc v cc  pin 11.0 v i 2 c bus input pin voltage v cont sda, scl pins v cc v composite signal input voltage v in com pin v cc v package power dissipation p d 700 mw operating ambient temperature t a v cc  = 9 v C20 to +75  c storage temperature t stg C40 to +125  c caution exposure to absolute maximum rating for extended periods may affect device reliability; exceeding the ratings could cause permanent damage.  the parameters apply independently. recommended operating conditions (unless otherwise specified, t a  = 25 ?c) parameter symbol conditions min. typ. max. unit power supply voltage v cc v cc  pin 8.0 9.0 10.0 v i 2 c bus input pin voltage (high level) v cont(h) sda, scl pins 3.5 C 5.0 v i 2 c bus input pin voltage (low level) v cont(l) 0 C 1.5 v input impedance r in com, si, el1, el2, er1, er2 pins 60 C 95 k w output load impedance 1 r l1 lot, rot, mol, mor, fol, for pins, 2.0 C C k w ac load impedance at 100 % modulation output load impedance 2 r l2 sot pin, ac load impedance at 100 % 10.0 C C k w modulation output load impedance 3 r l3 lot, rot, mol, mor, fol, for pins, 5.0 C C k w dc load impedance at 100 % modulation output load impedance 4 r l4 sot pin, dc load impedance at 100 % 25.0 C C k w modulation composite signal input voltage v in com pin l+r signal, 100 % modulation C 0.424 C v p-p lCr signal, 100 % modulation C 0.848 C v p-p pilot signal C 0.0848 C v p-p sap signal C 0.254 C v p-p external input signal voltage v ext el1, el2, er1, er2 pins C 1.4 5.6 v p-p clock frequency f scl scl pin C C 100 khz

 45 m pc1851b data sheet  s13417ej2v0ds00 electrical characteristics (unless otherwise specified, t a  = 25   c, rh    70 %, v cc  = 9.0 v, adding 30 khz lpf to output pins) (1/3) parameter symbol conditions min. typ. max. unit input:  com pin, output: fol, for pins supply current i cc no signal C 57 75 ma stereo detection input sensitivity st sence 15.734 khz, sine wave 11 16 21 mv rms stereo detection hysteresis st hy only stereo pilot signal input 5.0 5.7 10 db stereo detection capture range st ccl vin = 30 mvrms C5.5 C4.0 C2.5 % st cch only stereo pilot signal input +2.5 +4.0 +5.5 % sap detection input sensitivity sap sence f = 78.67 khz, 0% modulation 17 23 30 mv rms sap detection hysteresis sap hy only sap carrier input 3.3 4.8 6.3 db noise detection input sensitivity no sence input sine wave 20 30 40 mv rms  f: noise bpf peak noise detection hysteresis no hy input sine wave 1 2 3 db f: noise bpf peak monaural total output voltage v omo 300 hz, 100% modulation, 480 500 520 mv rm pre-emphasis:  on stereo total output voltage v ost 300 hz, 100 % modulation 450 500 550 mv rms sap total output voltage v osap1 noise reduction:  on 400 500 600 mv rms difference between monaural l and r v olr 300 hz, 100% modulation C0.5 C +0.5 db output voltage monaural total frequency characteristics 1 v omo1 1 khz, 30% modulation, (f = 300 hz: 0 db) C0.5 C +0.5 db pre-emphasis:  on monaural total frequency characteristics 2 v omo2 3 khz, 30% modulation, (f = 300 hz: 0 db) C0.5 C +0.5 db pre-emphasis:  on monaural total frequency characteristics 3 v omo3 8 khz, 30% modulation, (f = 300 hz: 0 db) C0.8 C +0.8 db pre-emphasis:  on monaural total frequency characteristics 4 v omo4 12 khz, 30% modulation, (f = 300 hz: 0 db) C5.5 C3.0 C1.5 db pre-emphasis:  on stereo total frequency characteristics 1 v ost1 1 khz, 30% modulation, (f = 300 hz: 0 db) C0.5 C +0.5 db noise reduction:  on stereo total frequency characteristics 2 v ost2 3 khz, 30% modulation, (f = 300 hz: 0 db) C0.5 C +0.5 db noise reduction:  on stereo total frequency characteristics 3 v ost3 8 khz, 30% modulation, (f = 300 hz: 0 db) C1.0 C +1.0 db noise reduction:  on stereo total frequency characteristics 4 v ost4 12 khz, 30% modulation, (f = 300 hz: 0 db) C8.0 C5.0 C2.0 db noise reduction:  on sap total frequency characteristics 1 v osap11 1 khz, 30% modulation, (f = 300 hz: 0 db) C1.2 +0.3 +1.2 db noise reduction:  on sap total frequency characteristics 2 v osap12 3 khz, 30% modulation, (f = 300 hz: 0 db) C1.2 0.0 +1.2 db noise reduction:  on sap total frequency characteristics 3 v osap13 8 khz, 30% modulation, (f = 300 hz: 0 db) C4.0 C1.0 +1.0 db noise reduction:  on stereo channel separation 1 sep 1 300 hz, 30% modulation 27 32 C db

 46 m pc1851b data sheet  s13417ej2v0ds00 (2/3) parameter symbol conditions min. typ. max. unit stereo channel separation 2 sep 2 1 khz, 30% modulation 23 30 C db stereo channel separation 3 sep 3 3 khz, 30% modulation 27 35 C db stereo channel separation 4 sep 4 5 khz, 30 % modulation 23 30 C db stereo channel separation 5 sep 5 8 khz, 30 % modulation C 25 C db monaural total harmonic distortion thd mo 1 khz, 100% modulation C 0.1 0.5 % pre-emphasis:  on stereo total harmonic distortion 1 thd st1 1 khz, 100% modulation C 0.3 1.5 % noise reduction:  on stereo total harmonic distortion 2 thd st2 8 khz, 30% modulation C 0.8 1.8 % noise reduction:  on sap total harmonic distortion thd sap 1 khz, 100% modulation C 0.5 2.0 % noise reduction:  on crosstalk 1 (sap  ?  stereo) ct 1 sap : 1 khz, 100 % modulation C C C65 db stereo : pilot signal only, 0 % modulation filter:  1 khz bpf user mode:  stereo crosstalk 2 (stereo  ?  sap) ct 2 stereo : 1 khz, 100 % modulation, C C C65 db sap : carrier only, 0 % modulation filter:  1 khz bpf user mode:  sap1 monaural total s/n s/n mo 300 hz, 100% modulation 65 68 C db pre-emphasis:  on stereo total s/n s/n st 300 hz, 100 % modulation 60 65 C db sap total s/n s/n sap noise reduction:  on 70 80 C db input:  external input pins,  output:  lot, rot pins total muting level mute tv signal : 1 khz, 100 % modulation 80 C C db external input : 1 khz, 500 mv rms timing current i t current provided to sti and wti pins 7.1 7.5 7.9 m a inter-mode dc offset 1 v dof1 mute  ?  monaural C50 C +50 mv inter-mode dc offset 2 v dof2 mute  ?  stereo C50 C +50 mv inter-mode dc offset 3 v dof3 mute  ?  sap1 C50 C +50 mv inter-mode dc offset 4 v dof4 mute  ?  external input C50 C +50 mv surround output characteristics 1 v sr1l external l-channel input : 100 hz, 150 mv rms C7.5 C4.5 0.0 db surround : on, lot pin surround output characteristics 2 v sr2l external l-channel input : 1 khz, 150 mv rms 4.0 5.6 7.0 db surround : on, lot pin surround output characteristics 3 v sr3l external l-channel input : 10 khz, 150 mv rms 4.5 C 8.0 db surround : on, lot pin surround output characteristics 4 v sr4r external l-channel input : 1 khz, 150 mv rms C1.5 C +1.5 db surround : on, rot pin

 47 m pc1851b data sheet  s13417ej2v0ds00 (3/3) parameter symbol conditions sub- data min. typ. max. unit address low frequency band width boost control v bb 100 hz, 09h 3fh 9 11 13 db low frequency band width cut control v bc external input = 150 mv rms 00h C13 C11 C9 db high frequency band width boost control v tb 10 khz, 0ah 3fh 10 13 16 db high frequency band width cut control v tc external input = 150 mv rms 00h C16 C13 C10 db volume attenuation 1 att vl1 1 khz, 07h 3fh C1.0 0.0 +1.0 db volume attenuation 2 att vl2 external input = 500 mv rms 20h C20 C17.5 C14 db volume attenuation 3 att vl3 00h C C C80 db balance attenuation l-ch 1 att bl1 1 khz, 08h 3fh C C C60 db balance attenuation l-ch 2 att bl2 external input = 500 mv rms 30h C14 C10 C6 db balance attenuation l-ch 3 att bl3 20h C1.0 0.0 +1.0 db balance attenuation l-ch 4 att bl4 00h C1.0 0.0 +1.0 db balance attenuation r-ch 1 att br1 3fh C1.0 0.0 +1.0 db balance attenuation r-ch 2 att br2 20h C1.0 0.0 +1.0 db balance attenuation r-ch 3 att br3 10h C14 C10 C6 db balance attenuation r-ch 4 att br4 00h C C C60 db difference between monaural l and r v olr1 1 khz, 07h 3fh C1.5 0.0 +1.5 db output voltage 1 external input = 500 mv rms (in case of external input) difference between monaural l and r v olr2 20h C2.0 0.0 +2.0 db output voltage 2 (in case of external input) difference between monaural l and r v olr3 10h C3.0 0.0 +3.0 db output voltage 3 (in case of external input) crosstalk 3 ct 3 tv signal:  1 khz, 07h 3fh C C C80 db tv signal  ?  external input 100 % modulation crosstalk 4 ct 4 external input: C C80 C70 db l-ch  ?  r-ch 1 khz, 500 mv rms total harmonic distortion thd ext 1 khz, 07h 3fh C 0.1 0.5 % (in case of external input) external input = 500 mv rms maximum input voltage of external input v iem 1 khz, 07h 3fh 1.7 2.1 C v rms total harmonic distortion rate:  1 % (external input) output noise no no signal, r g  = 600  w , 07h 3fh C 50 150 m v rms (in case of external input) filter:  din/audio

 48 m pc1851b data sheet  s13417ej2v0ds00 test condition parameters for electrical characteristics (unless otherwise specified, t a  = 25 ?c, rh    70 %, v cc  = 9 v, adding 30 khz lpf to output pins) (1/8) parameter symbol test conditions user mode  note supply current i cc i cc  : current sent to v cc  pin when there is no signal monaural stereo detection input st sence st sence  : input signal level of com pin (input signal: 15.734 khz) stereo sensitivity when read register d6 changes from 0 to 1 stereo detection hysteresis st hy st hy  =20 log (st sence   ?  v) st sence : stereo detection input sensitivity v: input signal level of com pin (input signal: 15.734 khz) read register d6 is first set to 1, then input signal level is gradually lowered until d6 is changed to 0 stereo detection st ccl st ccl  =  d f  ?  15.734 khz capture range    d f: difference between f and 15.734 khz     f: input signal (14.5 khz, 30 mv rms ) to com pin. gradually raise frequency and measure frequency when read register d6 becomes 1. st cch st cch  =  d f  ?  15.734 khz d f: difference between f and 15.734 khz     f: input signal (17.0 khz, 30 mv rms ) to com pin. gradually lower frequency and measure frequency when read register d6 becomes 1. sap detection input sap sence sap sence  : input signal level of com pin (input signal: 78.67 khz) sap sensitivity when read register d5 changes from 0 to 1 sap detection hysteresis sap hy sap hy  =20 log (sap sence   ?  v)   sap sence : sap detection input sensitivity   v: input signal level of com pin (input signal: 78.67 khz) when read register d5 is first set to 1, input signal level is gradually lowered until d5 becomes 0. noise detection input no sence no sence : input signal level of com pin sap sensitivity read register d4: apply 6-v dc voltage to sdt pin to change it to 0 read register d4: input signal (160 khz, 10 mv rms ) to com pin. raise the frequency until the dc voltage of the ndt pin reaches the maximum level, and then, while maintaining the frequency level, gradually raise the input signal level until d4 becomes 1. noise detection hysteresis no hy no hy  = 20 log (no sence   ?  v)   no sence : noise detection input sensitivity   v: input signal level of ndt pin       com pin: signal (160 khz, 10 mv rms ) input after read register d4 is set to 1, raise the frequency until the dc voltage of the ndt pin reaches the maximum level, and then, while maintaining the frequency level, gradually lower the input signal level until d4 becomes 0. monaural total output voltage v omo v omo  : output voltage of fol and for pins monaural   com pin: monaural signal (300 hz, 100 % modulation) input stereo total output voltage v ost l-channel stereo v ost  : output voltage of fol pin   com pin: stereo signal (l-only, 300 hz, 100 % modulation) input r-channel v ost  : output voltage of for pin   com pin: stereo signal (r-only, 300 hz, 100 % modulation) input note    for details about the user mode, refer to  5. mode matrix .

 49 m pc1851b data sheet  s13417ej2v0ds00 (2/8) parameter symbol test conditions user mode  note note    for details about the user mode, refer to  5. mode matrix . sap total output voltage v osap1 v osap1  : output voltage of fol and for pins sap1   com pin: sap signal (300 hz, 100 % modulation) input difference between monaural v olr v olr  = 20 log (v l   ?  v r ) monaural l and r output voltage   v l : output voltage of fol pin     com pin: monaural signal (300 hz, 100 % modulation) input   v r : output voltage of for pin     com pin: monaural signal (300 hz, 100 % modulation) input monaural total frequency v omo1 v omo1  = 20 log {v(1k)  ?  v(300)} monaural characteristics 1   v(1k): output voltage of fol pin     com pin: monaural signal (1 khz, 30 % modulation) input   v(300): output voltage of fol pin     com pin: monaural signal (300 hz, 30 % modulation) input monaural total frequency v omo2 v omo2  = 20 log {v(3k)  ?  v(300)} characteristics 2   v(3k): output voltage of fol pin     com pin: monaural signal (3 khz, 30 % modulation) input   v(300): output voltage of fol pin     com pin: monaural signal (300 hz, 30 % modulation) input monaural total frequency v omo3 v omo3  = 20 log {v(8k)  ?  v(300)} characteristics 3   v(8k): output voltage of fol pin     com pin: monaural signal (8 khz, 30 % modulation) input   v(300): output voltage of fol pin     com pin: monaural signal (300 hz, 30 % modulation) input monaural total frequency v omo4 v omo4  = 20 log {v(12k)  ?  v(300)} characteristics 4   v(12k): output voltage of fol pin     com pin: monaural signal (12 khz, 30 % modulation) input   v(300): output voltage of fol pin     com pin: monaural signal (300 hz, 30 % modulation) input stereo total frequency v ost1 v ost1  = 20 log {v(1k)  ?  v(300)} stereo characteristics 1   v(1k): output voltage of fol pin     com pin: stereo signal (l-only, 1 khz, 30 % modulation) input   v(300): output voltage of fol pin     com pin: stereo signal (l-only, 300 hz, 30 % modulation) input stereo total frequency v ost2 v ost2  = 20 log {v(3k)  ?  v(300)} characteristics 2   v(3k): output voltage of fol pin     com pin: stereo signal (l-only, 3 khz, 30 % modulation) input   v(300): output voltage of fol pin     com pin: stereo signal (l-only, 300 hz, 30 % modulation) input stereo total frequency v ost3 v ost3  = 20 log {v(8k)  ?  v(300)} characteristics 3   v(8k): output voltage of fol pin     com pin: stereo signal (l-only, 8 khz, 30 % modulation) input   v(300): output voltage of fol pin     com pin: stereo signal (l-only, 300 hz, 30 % modulation) input stereo total frequency v ost4 v ost4  = 20 log {v(12k)  ?  v(300)} characteristics 4   v(12k): output voltage of fol pin     com pin: stereo signal (l-only, 12 khz, 30 % modulation) input   v(300): output voltage of fol pin     com pin: stereo signal (l-only, 300 hz, 30 % modulation) input

 50 m pc1851b data sheet  s13417ej2v0ds00 sap total frequency  v osap11 v osap11  = 20 log {v(1k)  ?  v(300)} sap1 characteristics 1   v(1k): output voltage of fol pin     com pin: sap signal (1 khz, 30 % modulation) input   v(300): output voltage of fol pin     com pin: sap signal (300 hz, 30 % modulation) input sap total frequency v osap12 v osap12  = 20 log {v(3k)  ?  v(300)} characteristics 2   v(3k): output voltage of fol pin     com pin: sap signal (3 khz, 30 % modulation) input   v(300): output voltage of fol pin     com pin: sap signal (300 hz, 30 % modulation) input sap total frequency v osap13 v osap13  = 20 log {v(8k)  ?  v(300)} characteristics 3   v(8k): output voltage of fol pin     com pin: sap signal (8 khz, 30 % modulation) input   v(300): output voltage of fol pin     com pin: sap signal (300 hz, 30 % modulation) input stereo channel sep 1 l-channel stereo separation 1 sep 1  = 20 log (v l   ?  v r )   v l : output voltage of fol pin     com pin: stereo signal (l-only, 300 hz, 30% modulation) input   v r : output voltage of for pin     com pin: stereo signal (l-only, 300 hz, 30 % modulation) input r-channel sep 1  = 20 log (v r   ?  v l )   v r : output voltage of for pin     com pin: stereo signal (r-only, 300 hz, 30 % modulation) input   v l : output voltage of fol pin     com pin: stereo signal (r-only, 300 hz, 30 % modulation) input stereo channel sep 2 l-channel separation 2 sep 2  = 20 log (v l   ?  v r )   v l : output voltage of fol pin     com pin: stereo signal (l-only, 1 khz, 30 % modulation) input   v r : output voltage of for pin     com pin: stereo signal (l-only, 1 khz, 30 % modulation) input r-channel sep 2  = 20 log (v r   ?  v l )   v r : output voltage of for pin     com pin: stereo signal (r-only, 1 khz, 30 % modulation) input   v l : output voltage of fol pin     com pin: stereo signal (r-only, 1 khz, 30 % modulation) input stereo channel sep 3 l-channel separation 3 sep 3  = 20 log (v l   ?  v r )   v l : output voltage of fol pin     com pin: stereo signal (l-only, 3 khz, 30 % modulation) input   v r : output voltage of for pin     com pin: stereo signal (l-only, 3 khz, 30 % modulation) input r-channel sep 3  = 20 log (v r   ?  v l )   v r : output voltage of for pin     com pin: stereo signal (r-only, 3 khz, 30 % modulation) input   v l : output voltage of fol pin     com pin: stereo signal (r-only, 3 khz, 30 % modulation) input (3/8) parameter symbol test conditions user mode  note note    for details about the user mode, refer to  5. mode matrix .

 51 m pc1851b data sheet  s13417ej2v0ds00 stereo channel separation 4 sep 4 l-channel stereo sep 4  = 20 log (v l   ?  v r )   v l : output voltage of fol pin     com pin: stereo signal (l-only, 5 khz, 30 % modulation) input   v r : output voltage of for pin     com pin: stereo signal (l-only, 5 khz, 30 % modulation) input r-channel sep 4  = 20 log (v r   ?  v l )   v r : output voltage of for pin     com pin: stereo signal (r-only, 5 khz, 30 % modulation) input   v l : output voltage of fol pin     com pin: stereo signal (r-only, 5 khz, 30 % modulation) input stereo channel separation 5 sep 5 l-channel sep 5  = 20 log (v l   ?  v r )   v l : output voltage of fol pin     com pin: stereo signal (l-only, 8 khz, 30 % modulation) input   v r : output voltage of for pin     com pin: stereo signal (l-only, 8 khz, 30 % modulation) input r-channel sep 5  = 20 log (v r   ?  v l )   v r : output voltage of for pin     com pin: stereo signal (r-only, 8 khz, 30 % modulation) input   v l : output voltage of fol pin     com pin: stereo signal (r-only, 8 khz, 30 % modulation) input monaural total harmonic thd mo thd mo  : distortion rate of fol and for pins monaural distortion   com pin: monaural signal (1 khz, 100 % modulation) input stereo total harmonic thd st1 l-channel stereo distortion 1 thd st1  : distortion rate of fol pin   com pin: stereo signal (l-only, 1 khz, 100 % modulation) input r-channel thd st1  : distortion rate of for pin   com pin: stereo signal (r-only, 1 khz, 100 % modulation) input stereo total harmonic thd st2 l-channel distortion 2 thd st2  : distortion rate of fol pin   com pin: stereo signal (l-only, 8 khz, 30 % modulation) input r-channel thd st2  : distortion rate of for pin   com pin: stereo signal (r-only, 8 khz, 30 % modulation) input sap total harmonic thd sap thd sap  : distortion rate of fol and for pins sap1 distortion   com pin: sap signal (1 khz, 100 % modulation) input crosstalk 1 (sap ? stereo) ct 1 ct 1  = 20 log (v ct1   ?  500 mv) stereo   v ct1 :  measure output voltage of fol or  for pins after bpf (1 khz) sap:  1 khz, 100 % modulation stereo:  pilot signal only, 0 % modulation crosstalk 2 (stereo ? sap) ct 2 ct 2  = 20 log (v ct2   ?  500 mv) sap1   v ct2 :  measure output voltage of fol or  for pins after bpf (1 khz) stereo:  1 khz, 100 % modulation sap:  carrier only, 0 % modulation (4/8) parameter symbol test conditions user mode  note note    for details about the user mode, refer to  5. mode matrix .

 52 m pc1851b data sheet  s13417ej2v0ds00 (5/8) parameter symbol test conditions user mode  note monaural total s/n s/n mo l-channel monaural s/n mo  = 20 log (v omol   ?  v l )   v omol  : output voltage of fol pin after lpf (30 khz)     com pin: monaural signal (300 hz, 100 % modulation) input   v l : output voltage of fol pin (no signal) r-channel s/n mo  = 20 log (v omor   ?  v r )   v omor : output voltage of for pin after lpf (30 khz)     com pin: monaural signal (300 hz, 100 % modulation) input   v r : output voltage of for pin (no signal) stereo total s/n s/n st l-channel stereo s/n st  = 20 log (v ostl   ?  v l )   v ostl  : output voltage of fol pin after lpf (30 khz)     com pin: stereo signal (l-only, 300 hz, 100 % modulation) input   v l : output voltage of fol pin     com pin: pilot signal input r-channel s/n st  = 20 log (v ostr   ?  v r )   v ostr  : output voltage of for pin after lpf (30 khz)     com pin: stereo signal (r-only, 300 hz, 100 % modulation) input   v r : output voltage of for pin     com pin: pilot signal input sap total s/n s/n sap l-channel sap1 s/n sap  = 20 log (v osap1l   ?  v l )   v osap1l  : output voltage of fol pin after lpf (30 khz)     com pin: sap signal (300 hz, 100 % modulation) input   v l : output voltage of fol pin     com pin: sap carrier (0 % modulation) input r-channel s/n sap  = 20 log (v osap1r   ?  v r )   v osap1r  : output voltage of for pin after lpf (30 khz)     com pin: sap signal (300 hz, 100 % modulation) input   v r : output voltage of for pin     com pin: sap carrier (0 % modulation) input total muting level mute mute = 20 log (v omol   ?  v m ) monaural   v omol  : output voltage of lot pin mute     com pin: monaural signal (1 khz, 100 % modulation) input   v m  : output voltage of lot pin     write register 06h, d0: 0     com pin: monaural signal (1 khz, 100 % modulation) input timing current i t i t  : current that flows from v cc  to sti, wti pins   sti, wti pins : 6 v dc is applied. inter-mode dc offset 1 v dof1 v dof1  = v mono  C v mute mute   v mono  : dc voltage at lot and rot pins to     user mode : monaural monaural     ndt pin: 6 v dc is applied.   v mute  : dc voltage at lot and rot pins     user mode : mute (write register 06h, d1: 0)     ndt pin: 6 v dc is applied. note    for details about the user mode, refer to  5. mode matrix .

 53 m pc1851b data sheet  s13417ej2v0ds00 (6/8) parameter symbol test conditions user mode  note inter-mode dc offset 2 v dof2 v dof2  = v st  C v mute mute   v st  : dc voltage at lot and rot pins to     user mode : stereo stereo     ndt pin: 6 v dc is applied.   v mute  : dc voltage at lot and rot pins     user mode : mute (write register 06h, d1: 0)     ndt pin: 6 v dc is applied. inter-mode dc offset 3 v dof3 v dof3  = v sap  C v mute mute   v sap  : dc voltage at lot and rot pins to     user mode : sap1 sap1     ndt pin: 6 v dc is applied.   v mute  : dc voltage at lot and rot pins     user mode : mute (write register 06h, d1: 0)     ndt pin: 6 v dc is applied. inter-mode dc offset 4 v dof4 v dof4  = v mono  C v mute mute   v mono  : dc voltage at lot and rot pins to     user mode : external input external     ndt pin: 6 v dc is applied. input   v mute  : dc voltage at lot and rot pins     user mode : mute (write register 06h, d1: 0)     ndt pin: 6 v dc is applied. surround output v sr1l v sr1l  = 20 log (v l1   ?  v el ) external input 1 characteristics 1   v l1 : output voltage of lot pin external input 2   v el : input voltage of el1, el2 pins (100 hz, 150 mv rms )     er1, er2 pins: no signal surround:  on (subaddress 04h, bit d6:  1) surround output v sr2l v sr2l  : 20 log (v l2   ?  v el ) characteristics 2   v l2 : output voltage of lot pin   v el : input voltage of el1, el2 pins (1 khz, 150 mv rms )     er1, er2 pins: no signal surround:  on (subaddress 04h, bit d6:  1) surround output v sr3l v sr3l  : 20 log (v l3   ?  v el ) characteristics 3   v l3 : output voltage of lot pin   v el : input voltage of el1, el2 pins (10 khz, 150 mv rms )     er1, er2 pins: no signal surround:  on (subaddress 04h, bit d6:  1) surround output v sr4r v sr4r  : 20 log (v r   ?  v el ) characteristics 4   v r : output voltage of rot pin   v el : input voltage of el1, el2 pins (1 khz, 150 mv rms )     er1, er2 pins: no signal surround:  on (subaddress 04h, bit d6:  1) note    for details about the user mode, refer to  5. mode matrix .

 54 m pc1851b data sheet  s13417ej2v0ds00 (7/8) parameter symbol test conditions sub- data user mode  note address 09h 0ah 07h 08h 08h 07h 3fh 00h 3fh 00h 3fh 20h 00h 3fh 30h 20h 00h 3fh 20h 10h 00h 3fh 20h 10h v bb v bc v tb v tc att vl1 att vl2 att vl3 att bl1 att bl2 att bl3 att bl4 att br1 att br2 att br3 att br4 v olr1 v olr2 v olr3 bass response = 20 log (v out   ?  v in )   v in :  input signal level (sine wave:  100 hz,   150 mv rms ) of external input 1 (el1, er1 pins)   or external input 2 (el2, er2 pins)   v out :  output signal level of lot, rot pins treble response = 20 log (v out   ?  v in )   v in :  input signal level (sine wave:  10 khz,   150 mv rms ) of external input 1 (el1, er1 pins)   or external input 2 (el2, er2 pins)   v out :  output signal level of lot, rot pins volume attenuation = 20 log (v out   ?  v in )   v in :  input signal level (sine wave:  1 khz,   500 mv rms ) of external input 1 (el1, er1 pins)   or external input 2 (el2, er2 pins)   v out :  output signal level of lot, rot pins balance attenuation = 20 log (v out   ?  v in )   v in :  input signal level (sine wave:  1 khz,   500 mv rms ) of external input 1 (el1 pin)   or external input 2 (el2 pin)   v out :  output signal level of lot pin balance attenuation = 20 log (v out   ?  v in )   v in :  input signal level (sine wave:  1 khz,   500 mv rms ) of external input 1 (er1 pin)   or external input 2 (er2 pin)   v out :  output signal level of rot pin error between channels = 20 log (v rout   ?  v rin ) C 20 log (v lout   ?  v lin )   external input 1     v rout :  output signal level of rot pin     v rin :  input signal level of er1 pin     (sine wave: 1 khz, 500 mv rms )     v lout :  output signal level of lot pin     v lin :  input signal level of el1 pin     (sine wave:  1 khz, 500 mv rms )   external input 2     v rout :  output signal level of rot pin     v rin :  input signal level of er2 pin     (sine wave: 1 khz, 500 mv rms )     v lout :  output signal level of lot pin     v lin :  input signal level of el2 pin     (sine wave:  1 khz, 500 mv rms ) external input 1, external input 2 external input 1, external input 2 external input 1, external input 2 external input 1, external input 2 external input 1, external input 2 low frequency band width boost control low frequency band width cut control high frequency band width boost control high frequency band width cut control volume attenuation 1 volume attenuation 2 volume attenuation 3 balance attenuation l-ch 1 balance attenuation l-ch 2 balance attenuation l-ch 3 balance attenuation l-ch 4 balance attenuation r-ch 1 balance attenuation r-ch 2 balance attenuation r-ch 3 balance attenuation r-ch 4 difference between monaural l and r output voltage 1 (in case of external input) difference between monaural l and r output voltage 2 (in case of external input) difference between monaural l and r output voltage 3 (in case of external input) note    for details about the user mode, refer to  5. mode matrix .

 55 m pc1851b data sheet  s13417ej2v0ds00 (8/8) parameter symbol test conditions sub- data user mode  note address external input 1, external input 2, stereo, sap, monaural external input 1, external input 2 external input 1, external input 2 external input 1, external input 2 external input 1, external input 2 07h 07h 07h 07h 07h 3fh 3fh 3fh 3fh 3fh ct 3  = 20 log (v ext   ?  v tv )   v ext :  output voltage of lot or rot pin when the   input select 1 is set to the external input 1 or 2   (the data of bits d6 and d5 of subaddress 06h are   01 or 10).   v tv :  output voltage rot or lot pin when the   input select 1 is set to the tv signal (the data of   bits d6 and d5 of subaddress 06h are 00).     com pin:  monaural, stereo or sap signal     (1 khz, 100 % modulation) input   external input 1 (el1, er1 pins), external input 2   (el2, er2 pins):  no input measure the values of the external inputs 1 and 2 individually. ct 4  = 20 log (v extr   ?  v extl )   v extr :  output voltage of rot pin when the input select 1 is set to the external input 1 or 2   (the data of bits d6 and d5 of subaddress 06h are   01 or 10).   v extl :  output voltage lot pin when the input select 1 is set to the external input 1 or 2 (the data of bits d6 and d5 of subaddress 06h are 01 or 10).   el1, el2 pins:  external input signal (1 khz,   500 mv rms ) input   er1, er2 pins:  no input measure the values of the external inputs 1 and 2 individually. thd ext :  total harmonic distortion rate of lot, rot pins   external input 1 (el1, er1 pins), external input 2   (el2, er2 pins):  external input signal (1 khz,   500 mv rms ) input v iem :  maximum input voltage level   external input 1 (el1, er1 pins), external input 2   (el2, er2 pins):  external input signal (1 khz)   input when the total harmonic distortion rate of   lot and rot pins becomes 1 %. no:  output noise of lot, rot pins through din/audio   external input 1 (el1, er1 pins), external input 2   (el2, er2 pins):  no input (grounded through the   resistor (r g  = 600  w )) ct 3 ct 4 thd ext v iem no crosstalk 3 tv signal ?  external input crosstalk 4 l-ch  ?  r-ch total harmonic distortion (in case of external input) maximum input voltage of external input output noise (in case of external input) note    for details about the user mode, refer to  5. mode matrix .

 56 m pc1851b data sheet  s13417ej2v0ds00 9.  test circuit pc  connector sda(p) scl(p) in(p) sda scl dv dd (+5 v) dgnd interface block com l com eeprom tm  block dv dd (+5 v) dgnd scl sda k v cc fhm agnd dgnd v dd v cc jp 0.1   f pc78m05ahf 0.1   f er1 el2 el1 er2 mol mor lot rot for fol agnd dgnd sda scl lprs520-35 (88pj) for fol ab cdefghij pc1851b peripheral block microcontroller/pc  change-over switch connector for cable overall surface analog gnd overall surface digital gnd a b c d e f g h i j k l l-channel fixed output r-channel fixed output external l-channel input 1 external r-channel input 1 external l-channel input 2 external r-channel input 2 l-channel matrix output r-channel matrix output l-channel output r-channel output f h  monitor composite signal input test points dgnd dv dd  (+5 v) sda scl microcontroller peripheral block m m m m

 57 m pc1851b data sheet  s13417ej2v0ds00 m pc1851b peripheral block note    filter:  126xgs-7990z, toko remark use the followings for external parts. resistor (*):  metal film resistor (  1 %).  unless otherwise specified;   5 % capacitors (**):  tantalum capacitor (  10 %).  unless otherwise specified,   20 % + 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 v cc vre pd1 pd2   d1   d2 com sdt ndt sot si soa sti srb iti wti wrb do vol-c voa agnd moa fol for el1 er1 el2 er2 mol mor lbc ltc tlo rbc rtc tro sur lot rot dgnd scl sda 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 1   f 2.2   f lot rot dgnd scl sda v cc agnd * fhm + + + + + + + + + + + + + + + + + + + + + + + + + + + + + 2.2   f 2.2   f 2.2   f 2.2   f 2.2   f 2.2   f 0.1   f 2200 pf 2.2   f 0.1   f 2200 pf 2.2   f 0.022   f 10   f 10   f 2.2   f 22   f 0.1   f 2.2   f 0.047   f 1   f 4.7   f 1 k w 68 k w 0.47   f 0.1   f 0.1   f 3.3   f 3 k w    16.6 k w    10   f 5.1 k w    1   f 4.7   f 1   f 1   f 1   f pc1851b +  +  + 10 k w 6.8 k w 10 k w 91 k w 3 k w 10   f 10   f 30 k w pc842c (1/2) pc842c (1/2) 1  2  3 4      6 note fol for el1 er1 el2 er2 mol mor m m m m m f f m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m m ** ** 1 m w 10   f m com

 58 m pc1851b data sheet  s13417ej2v0ds00 10.  package drawings notes 1. each lead centerline is located within 0.17 mm of     its true position (t.p.) at maximum material condition. item millimeters a 39.13 max. b 1.78 max. c 1.778 (t.p.) d 0.50  0.10 f 0.85 min. g 3.2  0.3 j 5.72 max. k 15.24 (t.p.) m 0.25 n 0.17 h 0.51 min. i 4.31 max. l 13.2 + 0.10 - 0.05 2. item "k" to center of leads when formed parallel. p42c-70-600b-2 r0 ~ 15  42 22 121 n b i m r m c d f h g a j k l 42-pin plastic sdip (15.24mm(600))

 59 m pc1851b data sheet  s13417ej2v0ds00 11.  recommended soldering conditions when soldering this product, it is highly recommended to observe the conditions as shown below. if other soldering processes are used, or if the soldering is performed under different conditions, please make sure to consult with our sales offices. for more details, refer to our document  semiconductor device mounting technology manual (c10535e). m pC1851BCU:  42-pin plastic sdip (15.24 mm (600)) process conditions wave soldering (only to leads) solder temperature:  260   c or below, flow time:  10 seconds or less partial heating method pin temperature:  300   c or below, heat time:  3 seconds or less (per each lead) caution the wave soldering process must be applied only to leads, and the make sure that the package body does not get jet soldered.

 m pc1851b eeprom is a trademark of nec corporation. purchase of nec i 2 c components conveys a license under the philips i 2 c patent rights to use these components in an i 2 c system, provided that the system conforms to the i 2 c standard specifications as defined by philips. m8e  00. 4 the information in this document is current as of may, 2000. the  information is subject to change  without notice.  for actual design-in, refer to the latest publications of nec's data sheets or data  books, etc., for the most up-to-date specifications of nec semiconductor products.  not all products  and/or types are available in every country.  please check with an nec sales representative for  availability and additional information. no part of this document may be copied or reproduced in any form or by any means without prior   written consent of nec.  nec assumes no responsibility for any errors that may appear in  this  document. nec 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 nec semiconductor products listed in this document or any other  liability arising  from the use of  such products.  no license, express, implied or otherwise, is granted under any  patents,  copyrights or other  intellectual property rights of nec or others. descriptions of circuits, software and other related information in this document are provided for illustrative  purposes in semiconductor product operation and application examples. the incorporation of these  circuits,  software and information in the design of customer's equipment shall be done under the full  responsibility of  customer.  nec assumes no responsibility for any losses incurred by customers or third  parties arising from  the use of these circuits, software and information. while nec endeavours to enhance the quality, reliability and safety of nec semiconductor products, customers  agree and acknowledge that the  possibility of defects thereof cannot be eliminated entirely.  to minimize  risks of damage to property or injury (including death) to persons arising from defects in nec  semiconductor products, customers must incorporate sufficient safety measures in their design, such as  redundancy, fire-containment, and anti-failure features. nec semiconductor products are classified into the following three quality grades: "standard", "special" and "specific".  the "specific" quality grade applies only to semiconductor products  developed based on a customer-designated "quality assurance program" for a specific application.  the  recommended applications of a semiconductor product depend on its quality grade, as indicated below.   customers must check the quality grade of each semiconductor product  before using it in a particular  application.  "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 "special": 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, life support systems and medical equipment for life support, etc. the quality grade of nec semiconductor products is "standard" unless otherwise expressly specified in nec's  data sheets or data books, etc.  if  customers wish to use nec semiconductor products in applications not  intended by nec, they must contact an nec sales representative in advance to determine nec's willingness  to support a given application. (note) (1) "nec" as used in this statement means nec corporation and also includes its majority-owned subsidiaries. (2) "nec semiconductor products" means any semiconductor product developed or manufactured by or for nec (as defined above).      
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