
































LC89058W-E

8. Electrical Characteristics
8.1 Absolute Maximum Ratings

Table 8.1: Absolute Maximum Ratings at AGND = DGND = 0V

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage AVpp max 8-1-1 -0.3t0 +4.6 \%
Maximum supply voltage DVpp max 8-1-2 -0.3to +4.6
Input voltage 1 ViNT 8-1-3 -0.3 to Vpp+0.3 (max.3.9V) \
Input voltage 2 VIN2 8-1-4 -0.3t0 +5.8 \
Output voltage VouT 8-1-5 -0.3to Vpp+0.3 (max.3.9V) \
Storage ambient temperature Tstg -55to +125 °C
Operating ambient temperature Topr -30to +70 °C
Maximum input/output current IN' louT 8-1-6 +20 mA
8-1-1: AVpp pin
8-1-2: DVpp pin

8-1-3: RX1, RBCK, RLRCK, XIN, GPIO0, GPI0O1, GPIO2, GPIO3 pins

8-1-4: RX0, RX2, RX3, RX4, RX5, RX6, SDIN, DI, CE, CL, XMODE pins

8-1-5: RXOUT1, RMCK, RBCK, RLRCK, RATA, SBCK, SLRCK, XMCK, XOUT, MOUT,AUDIO pins,
CKST, INT, RERR, DO, GPIO0, GPIO1, GPIO2, GPIO3, RXOUT2 pins

8-1-6: Per inout/outout pin

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the Recommended Operating
Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect device reliability.

8.2 Allowable Operating Ranges
Table 8.2: Recommended Operating Conditions at AGND = DGND = 0V

Ratings
Parameter Symbol Conditions - Unit
min typ max
Supply voltage AVpp. DVpp 3.0 33 3.6
Input voltage range 1 VN 8-2-1 0 3.3 AVpp, DVpp
Input voltage range 2 VIN2 8-2-2 0 3.3 55 \%
Operating temperature Topr -30 70 °C

8-2-1: RX1, RBCK, RLRCK, XIN, GPIOO0, GPIO1, GPIO2, GPIO3 pins
8-2-2: RX0, RX2, RX3, RX4, RX5, RX6, SDIN, DI, CE, CL, XMODE pins
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9.3 Master/Slave Settings (CKST)

€ A master/slave function that allows multi-channel $yonized transfer using multiple LC89058W-Es is included.
For this setting, connects either a 10gull-down or a pull-up resistor @KST.

€ Set to the master mode normally, when single LC8@BEBIC is used. When multiple LC89058W-Es are used, set
one of them to the master mode and the others to the slave mode.

€ In the multi-channel synchronous transfer modegusinltiple LC89058W-Es, connect RBCK and RLRCK (output)
on the master side to RBCK and RLRCK (input) on theestagte. Also connect XMCK on the master side to XIN on
the slave side. At this time, the polarity of RBCK and RLRCK, and the frequency of XIN and XMCK must be
identical.

€ The master/slave function runs correctly with the multiple LC89058W-Es connected.

€ Be sure to connect either a pull-down resistor or a pull-up resistor to CKST.

€ Always supply the clock to RBCK and RLRCK when the slave function is set.

Table 9.4: Master/Slave Switching (Register Connection)

CKST Mode
Pull-down Master
Pull-up Slave

Table 9.5: Clock Pin State

Pin Master mode Slave mode
RMCK Output Output
RBCK Output Input
RLRCK Output Input

9.4 Pins 44 to 47 1/O settings ( ﬁ)

€ Pins 44 to 47 are provided with a bidirectional buffer. L
€ When setting I/O function of pins 44 to 47, connect a 1pkll-down or pull-up resistor NT .
€ Be sure to connect either a pull-down resistor or a pull-up residtér to

Table 9.6: Pins 44 to 47 1/O Settings (Resistor Connection)

INT Mode
Pull-down Input.
Pull-up Output.
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10.1.10 Output clocks generated when input S/PDIF reception is limited

€ The same processing performed whenPLL is unlocked is carried outaf S/PDIF inpuexceeding the reception
range limit (which can be defined by FSLIM[1:0]) is supplied. The clock source is then switched to the XIN clock and

clocks are output from respective clock pins.

DINO-6 fs=44.1kHz X fs=192kHz X fs=96kHz
PLL status LOCK W LOCK W LOCK
RERR
I:'\égi PLL clock mx PLL clock ﬁ PLL clock
RLRCK
(a) When set to FSLIM[1:0]=00 (No limit on inputs)
XIN clock UNLOCK
DINO-6 fs=44.1kHz X fs=192kHz X fs=06kHz
PLL status LOCK M LOCK Xﬂ LOCK
RERR |
Bk PLL dlock (AL, o ok, WM. ctoe
REReE (b) When set to FSLIM[1:0]=01 (Receive frequency is limited to 96kHz or lower)
DINO-6 fs=44.1kHz X fs=192kHz X fs=96kHz
PLL status LOCK XZZX LOCK XZZX LOCK
RERR |
RBCK PLL olock (ALLLLALAVAVVRRRARAAY,, 2ok (RRAVYVARRARARAAAAY
RLRCK

(c) When set to FSLIM[1:0]=10 (Receive frequency is limited to 48kHz or lower)

Figure 10.6 Output Clocks Generated When Input Data Reception Is Limited
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10.2 S/PDIF I/O
10.2.1 Reception range of S/PDIF input
€ The guaranteed reception rangénpiut data is shown below.

Table 10.4: S/PDIF Reception Range (FSLIM [1:0]=00)
PLL Output Clock Setting Input Data Reception Range

512fs 30kHz to 192kHz

Note:
(1) Reception range of RX1 is 32kHz to 96kHz.
(2) PLL output clock is frequency-divided with PLLACC, PLLDIV and PRSEL [1:0] and is output from RMCK.

€ The fs reception range for input data can be limited withenset range of PLL outpcliocks stated above. This
setting is carried out with FSLIM [1:0]. When this ftion is adopted, input data exceeding the set range is
considered as an error, the clockige is automatically switched to theNKsource, and RDATA output data is
subject to the RDTSEL setting.

10.2.2 S/PDIF 1/O pins (RX0 to RX6, RXOUT1, RXOUT2)

€ S/PDIF input pins are 7 inputs at maximum.
(1) RX1 is a coaxial-compatible input pin. fhusing RX1, connect RX0 and RX2 to GND.
(2) RX0, RX2, RX3, RX4, RX5, and RX6 are TTL input level pins with 5V-tolerance voltage.
(3) Make sure that the selected pame not input-open. For points to notice on RX1, see the following subsection.
(4) The unselected pins are pulled down with their internal resistors.

€ The demodulation input and S/PDIF through-output pins RXOUT1 and RXOUT2 data can be selected independently.
(1) The demodulation data is selected with RISEL[2:0].
(2) The RXOUT1 output data is selected with ROSEL[2:0].
(3) The RXOUT?2 output data is selected with RXSEL[2:0].

€It is possible to deselect all of RX0RX6 with RISEL[2:0] (RISEL[2:0]=111).

€RXOUT1 and RXOUT2 can be muted with RXOSEL[2:0] and RXSEL[2:0], respectively. Muting is recommended to
reduce jitter when RXOUT1 and RXOUT2 are not used.

€ The data input state can be monitongth the RXMON setting. The status efch data input pin is stored in CCB
address OXEA and output registers DOO to DO7. klge the latest information can be read with the
microcontroller by setting the interrupt processing camchINDET. For details, see Chapter 12, Microcontroller
Interface.

€ The frequencies of input data thahdze monitored with this setting is from 32kHz to 192kHz. The data detection
function applies to IEC60958 compdéts/PDIF data. The frequency of the clock supplied to XIN when RXMON is
set is limited to 24.576MHz. LC89058W-E does not run at any clock frequency other than 24.576MHz. Moreover,
since this function uses the XIN clock, the oscillation amplifier must be set in the continuous operation mode when
RXMON is set.

€ When the data input monitoring is specified, the input pins, except RX1pin and those which are selected for
demodulation, are pulled down. This is to preclude input-open when detecting no connection input pins. For the
peripheral circuit of the RX1 pin, see the following page.
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10.3.3 Output data switching (SDIN, RDATA)

€ RDATA outputs demodulation data when the PLL is locked, and outputs SDIN input data when the PLL is unlocked.
This output is automatically switched according to the PLL locked/unlocked status. For details, see the timing charts
below.

€ When SDIN input data is selected, switclatdock source synchronized to the SDIN data.

€ With the RDTSTA setting, the SDIN input data is outjipuRDATA regardless of the locked/unlocked status of the
PLL.

€ With the RDTMUT setting, the RDATA output data can be also muted forcibly.

€ Even when the clock source is set to XIN with OCKSEL and RCKSEL, the PLL continues operating as long as the
PLL is not stopped with PLLOPR. At this time, the PLatgs is continuously output from RERR unless error output
is forcibly set with RESTA. Moreover, the processddnmation can be read withe microcontoller interface
regardless of the PLL status.

PLL status UNLOCK X LOCK S

CKST ~ CKSTP=0 | %
RERR S

RDATA SDIN data X Muted XDemoduIation data SS

(a): Lock-in stage

PLL status LOCK X UNLOCK S
CKST ~ CKSTP=0 | R
RERR | )

RDATA Demodulation data X Muted X SDIN data SS

(b): Unlock stage

Figure 10.10 Timing Chart of RDATA Output Data Switching
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10.3.4 Data block diagram (RX0to RX6, RXOUT1, RXOUT2, RDATA, SDIN)

€ Select the demodulated data and the SDIN input data with RDTSEL and RDTSTA, and mute processing can be
performed with RDTMUT.

€ Moreover, GPIOO0 input data can béested with EXTSEL. Also, GPIOO0 can kabject to mute processing with
EDTMUT. See Chapter 11 for the selector functiontfie general-purpose 1/0O pins (GPIOO0 to GP103).

Figure 10.11 Data System Diagram

10.3.5 Calculation of input data sampling frequency (MOUT)

€ The input data sampling frequency is calculated using the XIN clock.

€ In the mode where the oscillation amplifier automatically stops according to the lock status of the PLL, the input data
sampling frequency is calculated during the RERR erroogemd completed when the oscillation amplifier stops
with holding the value. Therefore, the value remains unchanged until the PLL becomes unlocked.

€ If the oscillation amplifier is in a continuous operatioade, calculation is repeated constantly. Even if sampling
changes within the PLL capture range for input data whose channel status sampling information does not change, the
calculation results that follow the input data can be read.

€ The calculation results can be readout via MOUT piwitir the microcontroller interface. Since the MOUT pin is
also used to generate the emphasis information, set the contents of the MOUT pin output by MOSEL. The fs
calculation output to the MOUT pin is limited. The FSSEL[1:0] sets the contents of the MOUT pin output.

Table 10.5: MOUT Pin Output Mode Settings
FSSELL | FSSELO | MOUT Pin H Output Conditions |

0 0 When calculating 32kHz, 44.1kHz or 48kHz
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12.1.2 CCB interface

€ The CCB interface is a Our original s#rbus format based on BSfirst communication, but three-state is employed
instead of open-drain for the data output format of LC89058W-E.

€ Data input/output is performed following CCB address inphé same CCB address cannot be used for both read and
write operation.

Table 12.2 Relationship between Rstgr 1/0 Contents and CCB Addresses

Register 1/0 contents R/W CCB address BO B1 B2 B3 A0 Al A2 A3
Function setting data input Write OXE8 0 0 0 1 0 1 1 1
Input detection, interrupt output Read OXEA 0 1 0 1 0 1 1 1
fs data output Read OXEB 1 1 0 1 0 1 1 1
CS data output Read OXEC 0 0 1 1 0 1 1 1
Pc data output Read OXED 1 0 1 1 0 1 1 1

12.1.3 Data write procedure
€ Input is performed in the following sequence: CCB addresfsé8 to A3 and BO to B3, chip addresses of DIO and
DI1, command addresses of DI4 to DI7, and data of DI8 to DI15. DI2 and DI3 are reserved for the system. So, DI2
and DI3 input must be doing "0".
€ For the chip addresses, DIO corresponds to CAL (low-order), and DI1 to CAU (high-order). For details, see section 9.2.

12.1.4 Data read procedure

€ Read data is output from DO. DO is in the high impedatate when CE is "L", and begins outputting from the rising
edge of CE after output setting is established at the CCRssldDO then returns to the high impedance state at the
falling edge of CE.

€1If DO outputs are shared using mukif. C89058W-E units, it is possible to set the DO outputs of the LC89058W-E
units of which data is not to be read to be alwaysearhigh impedance state with DOEN. With this setting, only the
targeted outputs can be read.

12.1.5 Points to notices when normal H clock is used

€ The CCB interface uses CL of a normatlbck, and it is also possible to use @la normal H clock. However, input
the clock based on CCB microcontroller interface AC characteristics.

€CL is lowered before CE mmised when data reads.
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CCB address: 0xE8; Command address: 6; Data I/O setting 1

DI7 DI6 DI5 Di4 DI3 DI2 Di1 DIO
0 1 1 0 0 0 CAU CAL
DI15 DI14 DI13 DI12 DI11 DI10 DI9 DI8
0 ROSEL2 ROSEL1 ROSELO 0 RISEL2 RISEL1 RISELO
RISEL [2:0] Data demodulation input pin setting
000: RXO selection (initial value)
001: RX1 selection
010: RX2 selection
011: RX3 selection
100: RX4 selection
101: RX5 selection
110: RX6 selection
111: None are selected (all inputs e@anected to GND through pull-down resistors.)
ROSEL [2:0] RXOUTloutput data setting

000:
001:
010:
011:
100:
101:
110:
111:

RXO0 input data (initial value)

RX1 input data
RX2 input data
RX3 input data
RX4 input data
RX5 input data
RX6 input data
“L” fixed output
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CCB address; 0xE8; Command address: 7; Data output format setting

DI7 DI6 DI5 Di4 DI3 DI2 DI1 DIO
0 1 1 1 0 0 CAU CAL
DI15 DI14 DI13 DI12 DI11 DI10 DI9 DI8
SLRCKP SBCKP RLRCKP RBCKP 0 0 0 OFDSEL
OFSEL Audio data output format setting
0: PS data output (initial value)
1. 24 bits, MSB first, left-justification output
RBCKP RBCK output polarity setting
0: Falling RDATA data change (initial value)
1: Rising RDATA data change
RLRCKP RLRCK output polarity setting
0: "L" period: L-channel data; "H" period: R-channel data (initial value)
1: "L" period: R-channel data; "H" period: L-channel data
SBCKP SBCK output polarity setting
0: Falling RDATA data change (initial value)
1: Rising RDATA data change
SLRCKP SLRCK output polarity setting

0: "L" period: L-channel data; "H" period: R-channel data (initial value)
1. "L" period: R-channel data; "H" period: L-channel data
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CCB address; OxEA; Contents of read register output 2

DO15

DO14 DO13 DO12 DO11 DO10 DO9

DO8

OEMPF

OGPIO OPCRNW OUNPCM OCSRNW OFSCHG OINDET

OERROR

OERROR

OINDET

OFSCHG

OCSRNW

OUNPCM

OPCRNW

OGPIO

OEMPF

RERR output (Output status during readout)
0: No transfer error while PLL is locked
1: Transfer error exists or PLL is unlocked

Status change of data input pin (clear after readout)
0: No change in status of data input pin
1: Change exists in status of data input pin

Result of updating input fs calculation (clear after readout)
0: No update of input fs calculation
1: Input fs calculation is updated

Update result of first 48 bits channel status (clear after readout)
0: Not updated
1: Updated

AUDIO output (output of status during readout)
0: Non-PCM signal not detected
1. Non-PCM signal detected

Update result of burst preamble Pc (clear after readout)
0: Not updated
1. Updated

Update result of input date when the general-purpose I/O parallel input mode is set

(GPIOS=0) (clear after readout)
0: Not updated
1. Updated

Channel status emphasis detection (output of status during readout)
0: No pre-emphasis
1: 50/1%s pre-emphasis exists

€ Concerning OERROR and OUNPCM, the status of RERRAHAIO that are subject to RESEL setting are read
regardless of thetNToutput setting.
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CCB address: OxEA; Contents of read register output 3

D023 D022 DO21 DO20 DO19 DO18 DO17 DO16
0 0 0 0 DTSES DTS51 IEC1937 CSBIT1
CSBIT1 Channel status bit 1 detection
0: PCM
1: Non-PCM
IEC1937 IEC61937 burst preamble detection
0: Pa, Pb not detected
1: Pa, Pb detected
DTS51 DTS-CD/LD 5.1 channel sync signal detection
0: DTS-CD/LD sync signal not detected
1. DTS-CD/LD sync signal detected
DTSES DTS ES-CD/LD 6.1 channel sync signal detection

0: DTS ES-CD/LD syc signal not detected
1: DTS ES-CD/LD sync signal detected
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12.3.5 Read register OXED (Burst preamble Pc data) output

€ The burst preamble Pc data can be read with the demodulation function.
€ The 16 bit-data of burst preamble Pc are output with LSB first.
€ For readout, set the CCB address to OxED.

€ The relation between the read register and burst preamble Pc data is shown below.

Table 12.7 Burst Prean®Pc Read Registers

Register Bit No. Contents
DOO0 Bit 0 Data type
DO1 Bit 1
DO2 Bit 2
DO3 Bit 3
DO4 Bit 4
DO5 Bit5 Reserved
DO6 Bit 6
DO7 Bit 7 Error
DO8 Bit 8 Data type dependent
DO9 Bit 9 Information
DO10 Bit 10
DO11 Bit 11
DO12 Bit 12
DO13 Bit 13 Bit stream number
DO14 Bit 14
DO15 Bit 15
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