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QZD SM5807

e
GEFOLD OVER SAMPLING DIGITAL FILTER FOR DIGITAL AUDIO

EMGENERAL DE§CR1PT10N
SM5807 is a four fold over sampling digital filter for low end digital audio system ,

using the molybdenum gate C-MOS process developed solely by NPC.
This LSI has two channel FIR filters,and the pass-band ripple is less than 10.035dR, stop
band attenuation is more than 50dB. The input and output datas are 16-bit serial,so the

circuit system can be small.

BFEATURES
» FILTER STRUCTURE
-Four fold over sampling ' -0n chip overflow limitter

~Tow channel filter —-0n chip quartz oscillation eireuit
-Cascaded linear phase FIR filter (61st+13th order) -Buffer output for XT input clock
» FILTER CHARACTERISTICS

Filter chalacteristies SM5807DP, bS  SMS80TEP, ES, FP, FS
Pass band ripple(0~20kHz) Within 10.05dB | Within 10.05dB
[Pass band attenuation] [(Within 10.05dB] [0~0. 1dB]
Stop band attenuation(24. lkHz~)| More than 50dB ; More than 45dB

-Linear Phase (There is no group delay distortion.)

« [NPUT/OUTPUT , MPIN CONFIGURATION
-16 bit serial input/output ' TOP VIEW
(2" s conplement code, MSB first) *D,E Type g B 1 5 9z =
E o maoco o b
-TTL compatible > A jiHE] A A la‘rﬁf]
‘ S EFEEEER
-Interface for 2DACs(F type} i [2] =] EIRE] =
+ Power supply voltage:5Vi0. 5V NRC MMNMN0
. 16 pin plastic DIP/SOP _ SM580
* Molybdenum gate C-MOS process : =T == T T =1
SERB 85 ER g
s ’M & A0 -
MPACKAGE TYPE , 3 A A
} A . ) Q-
TYPE PACKAGE 1 F Type . % 8 8 % ,-_"; = |8
KM5807DP, EP, FP| 15 Pin plastic DIP S2KE R8RS
kM5807DS, ES, FS| 1§ Pin plastie SOP EERIEIBIEIIEIEIRE
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MFILTER CHARACTERIE'ﬂWV
(THEORITICAL VALUE)
1. SM58C7 DP, DS
(frequency:0~88. 2kliz)
ITEM CHARACTERISTICS
PASS BAND 0~20kHz
STOP BAND More than 24. 1kHz
PASS BAND RIPPLE Within 10.05dB
STOP BAND ATTENUATION More than 50dB
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Fig.1 Characteristics of frequency domain
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Fig. 3 The domain between pass band and stop band
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WRPC %““‘aﬁﬁr\ NUED

1. SMag0T EP, ES, FP @RODUCT

(frequency:0~88. 2kHz)

ITEM CHARACTERISTICS
PASS BAND 0~ 20Kz
STOP BAND More than 24. 1kHz
PASS BAND RIPPLE Within 0.05dB

STOP BAND  24. 1~40kHz| More than 45dB
ATTENUATION: 40. 0kHz~| More than 50dB
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Fig.4 Characteristics of frequency domain
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Fig. 6 The domain between pass band and stop band
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WP IN DESCRIPTIOPRGUU\J'

No.| NAME | 1/0 DESCRIPTION
1| XT [ | Input for oscillator or external clock input
2| XT O [Output for oscillator, No connect at using external clock
3 | CKSL | 1Ip| "H™=XT input clock is 16.9344MHz or 17.2872MHz{F type--only 16.9344MH;§
L™~XT input clock is 8.4672MHz or 8.6436MHz (F type-—orly 8. 4672MiHz)
4 | CKO 0 | Buffer out of XT clock
5 | LRCI Ipl Leh, Reh Synchronizing clock
6 | DIN Ip| Serial data input
T | BCKI Ip[ Timing clock for serial input data
8 |¥ss | — | Ground
SCSL Ip| "H”==System clock—192fs
9 (D, E) T System clock—196fs (fs:Sampling frequency)
SOMD | [p| "H" = Qutput interface for 1 DAC (Same as D, E type)
(F) "LT-Qutput interface for 2 DACs
10 | DGR 0 | Rch deglitch signal (176. 4kHz)
11 | bGL 0 | Leh deglitch signal (176. 4kHz)
12 |DOUT [ O | Serial data output
13 | ¥DCG | O [Output timing control clock(35%. 8kHz)
14 [LRCO | 0 | Output timing control clock(176. dkHz)
15 | BCKO | 0 | Timing clock for serial output data(8.4672kHz or 8.6436kHz)
(F type~--only8. 4672MHz)
16 | Vop | — | Supply voltage(+5V)

NOTE) 1 :Input terminal
Ip:Input terminal with pull-up resistance

0 :Qutput terminal
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| uct
ObU
MABSOLUTE MAXIMUM RATI NGSPR
{Vss=0V)
ITEM SYMBOL LIMITS UNIT
SUPPLY VOLTAGE Vop -0.3~ 7.0 v
INPUT VOLTAGE Vin [ -0.8~ Vppt0.3[ V
STORAGE TEMPERATURE Tsre | -40~125 C
POWER DISSIPATION Pu 250 mW
SOLDERING TEMPERATURE | TeLp 255 C
SOLDERING TIME teLp 10 Sec

BMRECOMMENDATORY OPERATING CONDITION

{Vss=0V)
IETM SYMBOL | CONDITION | UNIT
SUPPLY VOLTAGE VYop 4.5~ 5.5 v
OPERATING TEMPERATURE | Toer -20~10 C

MELECTRIC CHARACTERISTICS

+DC CHARACTERISTICS (Ta=-20~70°C. Yop=4. 5~95. 5V, Vae=0V)
ITEM TERMINAL | SYMBOL } CONDITION MIN TYP | MAX UNIT
CURRENT CONSUMPTION Yoo Ioo Vpp=3V . 20 mA
X1 | Vna RER™ v
INPUT VOLTAGE(L)
Vi 0.3Vpp | V
Vire 2.4 V
INPUT VOLTAGE(2) (%1}
Vre 0.5 v
Vou for=—0.4mA | 2.5 v
OUTPUT VOLTAGE (x2)
VoL loL=1. 6mA 0.4 \'
XT Iin VinVoo 5 15 LA
INPUT LEAK CURRENT To Vin=0V 5 15 uA
(*1) ILn Vin=Yop 1.0 ©A
INPUT CURRENT (%1) Ty Vim0V 10 20 uA
<TERMINAL>
| #1 | CKSL, LRCI, DEN, BCK1, SCSL(D, B Type), SOMD(F Type)
#2 [ CKo, LRCO, BCKO, WDCO, DOUT, DGL, DGR
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CHARACTERI S TWQ
1. 4T TERMINAL

7

SCONTINUED

PRODUCT

a. In case of crystal oscillatioa {Ta=-20~70°C,VDD=4.5~5, 5V, VS$S5=0V)n

ITEM SYMBOL| MIN) TYP| MAX[ UINT | CONDITION
Oscillating frequency fasc 20 | MH z| CESL=H
10 | MH z| CTESL=L
b. In case of clock input to XT terminal (Ta=-20~70°C.VDD=4.5~5, 5V, VSS=0V)
ITEM SYMBOL | MIN [ TYP | MAX [ UNIT | CONDITION
30 1000 { nSec CKSL=L
Width of clock pulse tew
25 500 | nSec CESL=H
100 2000 | nSec CXSL=L
Cycle time of c¢lock pulsgl tey
50 1000 | nSec CK3L=H

Input pulse to XT terminal

t

. INPUT TIMING (DIN, BCKI
(Ta=—20~70°C\ VDD=4.

cy

., LRCI)

5~15. 5V, Vsa=0V)
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U ey :

—

'y
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ITEM SYMBOL | MIN [ TYP | MAX | UNIT
BCKI, Pulse width tpow | 100 nSec | \
BCKI. Cycle time tnoy 200 nsec p—
DIN, LRCI, Set up time | ts 75 ndec
DIN, LECI, Hold time |ty 75 nSec E—
. OUTPUT TIMING (Ta==20~70°C.Vpp=4. 5~35. 5V, Vg5=0V)
ITEM SYMBOL { MIN [ TYP | MAX | UNIT NOTE
BCKOQ, Pulse width torow 40 ndee
BCKO, Cycle time topcy | 100 nSec
trn 0 25 | nSec| LRCO, WDCO, DOUT,
Output delay time DGL, DGR
toLn 25 | nSec

v topew o lomow

BCKO h

| ton, )
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UPC  rcCONTINUED
WFUNCT I PROD \

{1)SYSTEM CLOCK
D.E type SCSL=H or OPEN— 192fs (8. 4672MHz)

Y 196fs(8.6436MH2):+—fs:Sampling frequency (44. 1kHz)
F type only 192fs(8. 4672MHz)
* Generating clogk-m Crystal oscillation or external clock
D.E Type(SCSL=H or OPEN) D,E Type(SCSL=L)
F Type
CK3L H or open L H or open L
XT/XT input | 384fs= 192fs= 392fs= 196fs=
frequency 16. 9344MHz | 8.4672MHz | 17.2872ZMHz 8. 6436MHz
CKO output i 1 ? T
Internal 192fs= 196fs=
system clock| 8. 4672MHz 4 8. 6436MHz 1)

(2)SERIAL INPUT(DATA & TIMING CLOCK)

The seial data input timing is raising edge of BCK!. So the input serial datz must be
changed at falling edge of BCXI.

And the input data is latched to the internal register by LRCI.

o
L 5 65 o 8

(3) INPUT DATA FORMAT

The input data format is 2°s complement and MSB first.
(4) INTERNAL CALCULATION

The internal calculation starts at raising edge of LRCI
(5)SERIAL OUTPUT(DATA & TIMING CLOCX)
The Leh/Reh datas are out from DOUT terminal alternately.So the 1 DAC interface system
can be available. (D,E type & SOMD=H of F type)
And using F type(SOMD=L) and 2DACs, the in-phase conversion is posible.
(Refer to 12 page.)
The output timing clock is out from BCKO terminal and the output data changes at fall-
ing edge of BCKG clock, so the data input timing to DAC is raising edge of BCKO
BCKO=3. 4672MHz (At SCSL=H or open of D,E type/F type)
BCK0=8. 6436MHz (At SCSL=L of D.E type)
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NP 0ISCONTINUED
(6)OUTPUT DATA FORMAT s PRODUC’F-

The ocutput data format is 2's complement and MSB first.

(TYDEGLITCH SIGNAL

DGLwwewere Leh deglitceh signal [76. AkHz (Duty 25%)
DGR Reh degliteh signal 176, 4kHz(Duty 25%)
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UPC chT\NUED

IIIIN}I:/[IITING CHHzi E:RODUC

(1) INPUT TIMING 1(D,E Type:SCSL=H or OPEN & F Type)
(a) 181

BRI Ulﬂj1ﬂJ1ﬂJ1fU1fU1ﬂJ1fU1ﬂJlﬂJIHJITUYIUIILHJIHJIIUIIULILHJIHJLHIUTFJIHJIHJIHJL

Leh Reh
DIN

Y2 ]3T4]s 8] 7 [ s hofufiakalilis ]

I
|
|
1

LRCI
Md.lkHz)—l
(b) Bk 2 82 3 4 8 8 7 8 % 10 1] (2 13 14 15 16 1T 18 19 20 21 22 23 21 25 25 27 28 29 30 31 42 1

i Leh : Reh L

Y i 3LMHENODNIADDH0G00RNEAENDE
[ ) 1

LRC! ' | I

LA kil ? —-J I

(2) INPUT TIMING 2(D,E Type:SCSL=L)

1] 5 10 3 P 5 30 35 10 45 19
BCK i 5 15 20 2 o

i ] Lch ! Reh !

DIN 3 3

|

I

|

LRC | ‘
(R L<Ii/\—‘ r

2. OUTPUT -

(1)OUTPUT TIMING 1(D,E Type:SCSL=H or OPEN & F Type SOMD=H or OPEN)

BUKO WWWMWWWWWWMMWWWWWWWWWWWWWWWWM I
TR m‘ﬁm—l—r“_—l‘”ﬁ

woeo | [ — 1 f I I t J | N T
vour MR o1V 1000101 O a1 R v s e SO 13 e 1 B3 i

Leh 1ot Leh 2ad Reh ang Leh3rd Reh rd Lehdgh Reh 1ih
571 F P — S T 1 | L
Loh L_ R | 1 f _

(2)OUTPUT TIMING 2(D,E Type;SCSL=L)
BeKG WWWWWWWMWWWMMMWMMMMMMWWWWWMWWJ

THTD 7 | L
Wiy —}_____J—[ | Iﬁ_| I f I |—~—‘ | L
pov Lok dst

Wy o .. | |
ot L I L

The output cycle of WDCO is not constant.
But the DGL, DGR cycles are constant. (176. 4kHz, Duty 25%)

(3)OUTPUT TIMING 3(F Type:SONMD=L) : oz
BUKO WWWWWHWWFMWWWW&WWM
N I s I o AN (o IS G
WDCO WWMWWWMWMU

ouT Leh bat Reh Is1 Leh Znd Reh 2ad Lendrd Reh drd Leh ath R‘hm‘
1
paL  — B I il L i (I
- L ] I I
DGR
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MTYPICAL APPLICATI QYL

ANTINU
e SRODUCT

0 X'"TAL
_ 974 (16.9344MHz)
XT

D16(DATA) DIN

XT
(SONY) D14(C210) 211680, | BCKL
OXD1125 LRCK LRCT SM5807
CXD1130 441kHz
CXD1135
PSSL SLOB KTAl 1689344 MHz GKO
DOUT DIN
(Toshiba) BCK BCKI
1.4112MHz ,
TC9200F SM5807
CHOK (>0~ LRCI
17MO 16.934d MOz XL =
X"TAL
g;l {16.9344MHz )
Do DIN XT XT
Mitsubishi DS CK T1168 MiLz BCKI
M50421P LRCK LRCI SM5807
441 kHg
X1 BCKO
DASEL DFPAS 8.4672MHz
SRDATA DIN
(Matsushits) SRCK BOKI -
MN6617 SMbB07
R/L E>£i4lﬂh LRCI
SEL TPSFIL XCK 16.9344MHz KT

-

_11_



FROM BAFLV Y3y U—% vVl 2003%F128 8B (A) 16:33/&fE16:20/3EE54604112184 P 12

mpcm,ﬂmm NUED
s v pRQDUCT

(1)1DAC(D.E Type & F Type;SOMD=H or OPEN)

BCKO DATA GLOCK
WDCO L.B
DOUT DATA TNPUT
DG, ( BURR.- BROWN )
DGR PCM5 6

Degliteh control

(2) 2DACs (F Type:SOMD=L) DATA CLOCK
L.E
FDATA INPUT Lch
( BURR-BROWN )
BCKO PCM56
_SMEBD7 _
DGL DATA CLOCK
L.E
= DATA INPUT Rch
( BURR-BROWN )
PCM56

—— = Deglitch control
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