LNEARLSIPRODUCTS

FILTER: CIRCUIT FOR COMPACT DISC SAA703 ‘

GENERAL DESCRIPTION )

The SAA7030 is a stereo interpolating digital filter designed for the Compact Disc Digital Audio

system. The circuit incorporates two identical filters, each with a sampling rate of four times that of
the normal digital audio sampling.

O

Features

e Suppresses spurious lobes in the audio spectrum -
® Improves the signal quality for digital-to-analogue conversion

® Allows a low-order analogue post filter to be used after the digital-to- analogue convertor (DAC)

® Option of offset binary-or two’s complement data output format

® Electrically-selectable d.c. offset/no offset on data output

® Qverflow detection and protection - 2
® Directly compatible with the interpolation and muting circuit (SAA7000) -
e Generates a latch output strobe to the DAC -
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Fig. 1 Block diagram.
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24-lead DIL; plastic (SOT-101A).
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LNEAR LS PRODUCTS
FILTER CIRCUIT FOR COMPACT DISC SAA7030
PINNING .
) 1 VeB back bias supply
Va8 Ej v E Voot 2 oS offset/no offset select input
0s|2 23] TESTS 3. DLFD - jeft channel data output . .
DLFD| 3 22] TEST 4 4 n.c. not connected '
ne.[4 ~ 211 STR1 5 n.c. - not connected
e[3] E_DLCF 6 CLED = dataclockoutput”
S ' 7 LAT strobe output
CLFD [ 6 * 9] cox .
SAAT030 . 8 n.c.. not connected,
AT L E CLcF 9 n.c. not connected
ne. LB_— T_ﬂ DRCF 10 DRFD right channel data output
nct9 _1—3'] TEST3 11 [+]:] offset binary/twd's complement
orfo [10 1] Test2 select input
12 Vss ground e
os L 14] TesT 1 13 VpD2 + 12 V supply
vss [1z] 13| Vpp2 14 TEST1 test output
7290277 15 TEST?2 test input
16 TEST3 test input
. o 17 DRCF right channel data input
Fig. 2 Pinning diagram. 18 (_31_6? data clock input
19 CLOX master clock input
20 DLCF left channel data input
21 STR1 strobe input

22 TEST4 test input
23 TESTS test input
24 VDD1 +5 V supply

FUNCTIONAL DESCRIPTION

The SAA7030 is a stereo interpolating filter which quadruples the data sample rate from 44,1 to
176,4 kHz and thus achieves the following:

1. It suppresses spurious spectrum lobes in the output data that occur between the baseband frequency
and 176,4 + 20 kHz. This allows the DAC to be followed by a low-cost filter of the linear phase,

low order, analogue post filter type (a very high order, low-pass filter would otherwise be required
to suppress the 44,1 + 20 kHz lobe).

2. It performs noise-shaping so that a 14-bit DAC yields the same in-band quantizing signal-to-noise
ratio as from a 16-bit DAC supplied with unprocessed 44,1 kHz samples.
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The circuit incorporates two identical filters (one per channel). Each is a finite impulse response, linear
phase transversal filter. The filter length is 36 bits with 18-bit data words and 12-bit coefficients. The
composition of each filter is as follows: .

serial-to-parallel input shift register;

sixteen 24-bit-shift registers for data storage;
96 x 12-bit coefficient ROM;

12 x 16-bit array multiplier;

28-bit accumulator;

parallel-to-serial output shift register.

Overfiow protection is incorporated in the filters so that, in the unlikely event of accumulator overflow,
the output limits cleanly. Overflow only occurs if the input samples continuously reverse sign coinci-
dently with the coefficients, so that the products of the two entered into the accumulator are continu-
ally of the same sign..

The data inputs may run asynchronously with the master clock (CLOX) provided that the data inputs
are always complete before the rising edge of the 44,1 kHz input strobe (STR1). A 176,4 kHz output
strobe (LAT) is provided, the rising edge of which follows the completion of the serial output data
stream. This strobe pulse is timed to be used to gate the master clock (CLOX) if required.

The input OS provides selection of —3% d.c. offset or no offset of the data output voitage level. The
format of the output data is selected via the input OB to be in offset binary or two’s complement form.

Pin functions

pin no.  mnemonic description
1 Vgg Back bias supply voltage: —2,5 V £ 20%. _ 1
2 oS Offset select input. When connected to V1, the data output has a fixed 3
d.c. offset of —3%. When connected to Vgg, the data output has no offset. 2
3 DLFD Left channel data output. The data is 14-bit serial with most-significant bit
7 first and is valid on the falling edge of the output clock (CLFD).
6 CLFD Data clock output. Typical frequency = 4,2336 MHz ( = CLOX).
The falling edge of this clock defines output data valid.
7 LAT Strobe output at 176,4 kHz. The rising edge of this pulse indicates that the
output of a 14-bit data word is complete.
10 DRFD Right channei data output (see DLFD).
1 0B Offset binary/two’s complement select input. When connected to Vgg, the

output data is coded in offset binary. When connected to Vpp1, the output
data is coded in two’s compiement.

12 Vgg Ground (0 V).

13 VpD2 Positive supply voltage: + 12 V = 10%.

14 TEST1 Test output; not used in normal operation.

15 TEST2 Test input; in normal operation this pin should be connected to Vgg or Vpp1.
16 TEST3 Test input: in narmal operation this pin should be connected to Vggor Vpp1.
17 . DRCF Right channel data input, Data should be 16-bit serial with most-significant-

" bit first and in offset binary code. It is valid on the falling edge of the input
data clock {CLCF).

18 CLCF Input data clock. The falling edge of this clock defines input data valid.
19 CLOX Master clock input. Runs continuously at a typical frequency of 4,2336 MHz.
20 DLCF Left channel data input {see DRCF).
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* FILTER CIRCUIT FOR COMPACT DISC | SAA7030

cam——

FUNCTIONAL DESCRIPTION (continued)
: pin no. mnemonic description .
; 21 STR1 Strobe input at 44,1 kHz. The internal timing chain of the SAA7030 is
synchronized by the rising edge of STR1 which must be synchronous with

CLOX within the tolerance specified in CHA_RACTERISTICS. The rising
edge should follow the completion of the input data stream.

22 TEST4 Test input; in normal operation this pin should be connected to Vpp1.
23 TESTS Test input; in normal operation this pin should be connected to Vpp1-
24 VpD1 Positive supply voltage: +5 V £ 10%. - '

Pins 4, 5, 8 and 9 have no internal connection.

HANDLING

inputs and outputs are prgtected against electrostatic charge in normal.handling. However, to be
totally safe, it is desirable to take normal precautions appropriate to handling MOS devices {see
‘Handling MOS Devices’). i
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FILTER CIRCUIT FOR COMPACT DISC ' SAA703
RATINGS . %
Limiting values in accordance with the Absolute Maximum Rating System (IEC 134);Vgg=0 V. ﬁ
Supply voltage 1 range (pin 24) Vppt1 -03to +7,5V §
Supply voltage 2 range (pin 13)’ Vppz -03to +15 V
Back' bias supply voltage range (pin 1) Vgg -4t +0,3 V
Input voltage range. Vi -0,3to +7,5 V :

- Qutput voltage range Vo ) -031t +75 V. B
= Output current o max. 10 mAs
Operating ambient temperature range Tamp —20to + 70 °oC o
Storage temperature range _ Tstg —-b5to + 125 ©C
CHARACTERISTICS '
Vgs =0 V; Tamp = —20 to +70 OC uniess otherwise specified
i parameter symbol min, typ. max. unit
Supplies
Supply voitage 1 (pin 24) VpD1 45 5,0 5,6 Vv
Supply voltage 2 (pin 13) Vpp?2 10,8 12,0 13,2 \Yj
Back bias supply voltage (pin 1) -Vgs 2,0 2,5 3,0 \
Supply current 1 (pin 24) DD 50 120 - | 240 mA
Supply current 2 (pin 13) IDD?2 35 8,0 15,0 mA
Back bias supply current {pin 1) :
atVpp1<55V;Vpp2<132V —lgg - - 500 UA
Inputs
Input voltage LOW ViL -0,3 - +0,8 Y
input voltage HIGH VIH 2,0 - 6,5 \Y
Input current at Tamp = 25 °C;
Vi==-03t0+65V t 1y - - 1 uA
Input capacitance C - - 7 pF
QOutputs (note 1)
Output voitage LOW at —Ig = 1,6 mA VoL -03 | - +0,4 \
Qutput voltage HIGH at g = 0,2 mA VoH 3,0 - Vpp1 +0.5 Vv
Load capacitance CL - 50 150 pF
Input CLOX
Operating frequency : fix 1,0 4,23 4,5 MHz
Input clock LOW tixL 25 - — [ % of
Input clock HIGH ' tIXH 25 - p ] tXpP
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;LTER CIRCUIT FOR COMPACT DISC | | - SAA7030

: EHARACTERISTICS (continued)

1(—;Jarameter symbol min. typ. max. unit’
rlnputs CLCF, DLCF, DRCF, STR1 ‘
CLCF frequency fic 0,1 2,12 4,50 MHz
CLCF LOW time ' tiIcL 75 - - ns
| CLCF HIGH time | ticH 7% | - | - As ;
’ | DLCF/DRCF to CLCF set-up time DS 25 - . - = ns
CLCF to DLCF/DRCF hold time t|DH 75 - ~ ns g
CLCF LOW'to STR1 time - tesL. | O - 1 - ns 3 .
STR1 LOW time o tiSL 4 - - (cox |
STR1 HIGH time ) tiSH 1 - - | cycles
CLOX to STRA1 rising tySL -5 -~ ns

Outputs CLFD, DRFD, DLFD, LAT

|

|

|

'i _
}1 CLOX to STR1 HIGH tXSH - - 55 ns
1

| (notes 2 and 3)

i

|

i

i

Output rise time {except LAT) tOR - 10 30 ns
| OQutput fall time (except LAT) toF - 8 15 ns
f Qutput rise time (LAT only) tLR - 7 15 ns
- Output fall time (LAT only) tLF - 6 10 ns
i Elf_[_) HIGH time | tOCH 40 75 - ns
. CLFD LOW time tocL 40 105 - ns
" DRFD/DLFD to CLFD set-up time t0DS 20 70 - ns
| @ to DRFD/DLFD hold time tODH 50 120 ~ ns |
' CLFD LOW prior to LAT rising tcLD 100 350 - | ns :
3! CLOX to LAT starting to change
| {(note 4) tXLS 0 30 - ns
E‘ CLOX to LAT reaching final vaiue IXLF 0 80 - ns
| CLFD LOW to rising edge of CLOX
i with rising edge to STR1 IXCL 50 400 - ns |
| LAT HIGH time L H - 1 - CLOX |
| cycle J

NOTES TO THE CHARACTERISTICS

1. All outputs are protected against short-circuit to Vgg and Vpp1. The maximum load capacitance
that can be applied before the short-circuit protection becomes active is 150 pF.

2. Output loading Cy_ =50 pF.

3. Reference levels are 0,8 and 2 V.

4, Rising edge of LAT occurs in the first CLOX LOW period following the rising edge to STR1 and
then recurs at every 24th CLOX cycle.
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FILTER

CIRCUIT FOR COMPACT DISC

SAA7030".
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STR1

(1) CLCF frequency (fic) = 1/tycp. The trailing edge of CLCF mu

consecutive rising edges of STR1.
(2) CLOX frequency (fix) = 1/tyxp-

CLOX

LAT

CLFD

ORFD
OLFD

tixp —=

st occur 16 times between

Fig. 4 Input waveform timing; reference levelsare 0,8 and 2 V.
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Fig. 5 Output waveform timing: reference levelsare 0,8 and 2 V;
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output loading = 50 pF.
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