NIPPON PRECISION CIRCUITS INC.

SM5907AF

compression and non compression type
shock-proof memory controller

Overview

The SM5907AF is a compression and non com-
pression type shock-proof memory controller LSI for
compact disc players. The compression level can
be set in 4 levels, and external memory can be

Features

- 2-channel processing
- Serial data input
- 2s complement, 16-bit/MSB first, right-justified
format
- Wide capture function
(up to 3 x speed input rate)
- System clock input O
- 384fs (16.9344 MHz)
- Shock-proof memory controller
- ADPCM compression method
- 4-level compression mode selectable
4-bit compression mode 2.78 s/Mbit
5-bit compression mode 2.22 s/Mbit
6-bit compression mode 1.85 s/Mbij
Full-bit non compressiop+node 0.7/
- 4 external DRAM configgion selectab
1 or 2 x 16M DRAMN4M x 4 b esh
cycle = 2048 cycle
1 or 2 x 4M DRAM (1M x

SM5907AF n QFP

~

2
Orderir&};ﬂén

x 2, 16M, 16Mx 2).
V supply voltage

selected from 4 options (4M,
It operates from a 2.4 to
range.

- Microcontroller interfa

input pins (including 1/O pins) except CLK
system clock)

eset signal noise elimination

Approximately 3.8 us or longer (65 system
clock pulses) continuous LOW-level reset

- 44-pin QFP package (0.8 mm pin pitch)
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Package dimensions

(Unit: mm)
44-pin QFP

12.80+0.30

10.00%0.30

R

12.80%0.30
10.00£0.30

(140

IR

01020

0.60+£0.20

(1.40)

\

(L

|

0.35+0.10

Pinout
(Top View)

NCAS3 [7 |
NTEST [& ]
CLK [@]

VSS [10]
YSRDATA [11]

0.20

N

A4

[39]A5

~~~~~~~~

40
[38]AG
[371A7
[36] A8
[35]1A9
[34] NRAS

[33 ] NWE
[32]D1

[31] DO

[30] D3
[29]D2

[28] NCAS
271 A10/ NCAS2
[26 ] YMCLK
[25 ] YMDATA
[27] YMLD
[22] YDMUTE

Jdn

1V .06 SIS

YLRCK [12]

YSCK [15]
ZSCK 4]
ZLRCK [15]
ZSRDATA [16]

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

YFLAG [17 |
YFCLK [18 ]
YBLKCK [17]
ZSENSE 21|
VDD1 [2Z]

NRESET [20]
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Pin description

Pin number Pin name 1/0 Function Setting
H L
1 VDD2 - VDD supply pin ﬂ
2 UC1 Ip/O Microcontroller interface extension /0O 1 &\\
3 ucC2 Ip/O Microcontroller interface extension I/0 2 N
4 ucs3 Ip/O Microcontroller interface extension I/0 3 —
5 UcC4 Ip/O Microcontroller interface extension I/O
6 ucCs Ip/O Microcontroller interface extension I/ m( \
7 NCAS3 0 DRAM2 CAS control (with two 16M DRAMS) R /D
8 NTEST Ip Test pin Test
9 CLK I 16.9344 MHz clock infyr—~_ N4
10 VSS - Ground ( K ] AN j
11 YSRDATA I Audio serial input ay [ )]
12 YLRCK I Audio serial in lock Left channel | Right channel
13 YSCK I Audio serial 1]4}26%&]&?12\/}
14 ZSCK (@) Audio sv:-:na#\J kp\ut bit clo?R)
15 ZLRCK (0] Qudio seria%}bp\\b&clocl:/ Left channel | Right channel
16 ZSRDATA (0] Au erlal outpu }a/
17 YFLAG I Signal proéﬁﬁ{w oerflow flag Overflow
18 YFCLK I Crystal- cont%ﬂs@ fryée clock
19 YBLKCK I /Subedde block dick signal
20 NRESET I ([ Syseemtéet pin Reset
21 ZSENSE (@] ﬂ/[dic\rocgntrollerb{terface status output
22 VDD1 - R // supply pin
23 YDMUTE RN Wbreed mute pin Mute
24 YMLD L I Mi‘s@p?mroller interface latch clock
25 YMDAFA I / m //controller interface serial data
26 YMCIZB\ 1) crocontroller interface shift clock
27 Al0 \K ?A/ DRAM address 10
(NCAS2) | ™NQ W DFAM2 CAS control (with two 4M DRAMs)
28 NCAS 7 O DRAM CAS control
29 D2 /( / Ip/Oq % DRAM data input/output 2
30 D3 \\// Ip/(y DRAM data input/output 3
31 I?(O) “Ip//O DRAM data input/output 0
32 /\Qi Ip/O DRAM data input/output 1
33 LN“V(@ L, O DRAM WE control
34 /_\QRAS O DRAM RAS control
35 |/ A Yo DRAM address 9
36 ( Ak\\ O DRAM address 8
37 L 7)) o DRAM address 7
38 \‘7(§/ (@) DRAM address 6
39 \{i\/} O DRAM address 5
40 A4\ 0 DRAM address 4
41 a0 (@) DRAM address 0
42 Al (@) DRAM address 1
43 A2 O DRAM address 2
44 A3 (@) DRAM address 3

Ip : Input pin with pull-up resistor

Ip/O : Input/Output pin (With pull-up resistor when in input mode)
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Absolute maximum ratings

(Vss = 0V, VDDI, VDD2 pin voltage = Vbb)

Parameter Symbol Rating Unit
Supply voltage Vbp -0.3t04.6 v
Input voltage Vi Vss-0.3 to Vop + 0.3 \%
Storage temperature Tsta -55t0 125 °C

Power dissipation Pp 350 mW

Note. Refer to pin summary on the next page.
Values also apply for supply inrush and switch-off.

Electrical characteristics

Recommended operating conditions

(Vss =0V, VDD1, VDD?2 pin vol )gc/éw

Parameter Symbol Rating [\ > &Unit
Supply voltage Vbb 2.4 t0 @ “ \V\
Operating temperature Torr - 40 to 85 ™~ °
[

DC characteristics

Standard voltage:(VDD1 = VDD2 = 3.0 to 3. =0V,Jfa=-40to0 85 °C)

Parameter Pin Sy bol Mondition Rating Unit
C) L Min Typ Max
Current consumption DD L\im\ w (*A)SHPRF ON 4.5 8.0 mA
| (*A)Through mode 1.8 3.0 mA
Input voltage CLK level \\(;H }/ 0.7Vpp \%
RN 03Vop |V
D) /& INAC AC coupling 1.0 Vrp
(*2/3,4) H lev‘:s{ ViH2 0.7VbD A4
Lleydl | Vi 0.3Vop v
Output voltage *4, \Fl/lgrél VOHI Ion =-0.5 mA Vob - 0.4 \%
[\@ L level VoLt IoL = 0.5 mA 0.4 v
Input current H bLK\/) Iim VN = VDpD 5 25 115 UA
It Vin= 0V 5 25 115 UA
(*3,4}</ T2 Vin= 0V 1 4 15 UHA
Input leakage/¢urrent \(*\2,3,4) It VN = VDD 1.0 UA
ﬁk )/(*2) 193 Vin=0V 1.0 UA
(*A) Vpbp1 = Vpp2 = 3 nput frequency fxri= 384fs = 16.9344 MHz, all outputs unloaded,

SHPRE: Shock-proof,
typical values are for VDD1 = VDD2}=
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Low-voltage:(VDD1 = VDD2=2.4103.0V,Vss=0V, Ta=-20to 70 °C)

Parameter Pin Symbol Condition Rating Unit
Min Typ Max
Current consumption VDD Ipp (*B)SHPRF ON 4/5? 8.0 mA
(*B)Through mode &8\\ 3.0 mA
Input voltage CLK H level ViH1 0.7Vbp |/} \%
L level ViLi &\QSVDD \Y%
VINAC AC coupling I.OD Vr-p
(23.4) | Hlevel | Vi 0.7k _ A\ v
Llevel | Vi N | 0.3¥0) v
Output voltage (*4,5) H level VoHi Ion =-0.5 mA A@) -0.4 A%
Llevel | Vou loL=05mA /, Y 0.4 \%
Input current CLK IiH1 ViN=VbD ( /7\ 25 115 HA
i ViN= 0V (s )] 25 115 uA
(*3,4) T2 VIN :/UV_\ L/ 4 15 LA
Input leakage current (*2,3,4) ItH VIN :/ y{)D \/] 1.0 UA
(*2) I \41; :\Q/ v 1.0 UA

(*B) Vpp1 = Vpp2 = 3V, CLK input frequency fxti= 384fs S1)6.934 Hz, all ouputs ynloaded,
SHPREF: Shock-proof,
typical values are for Vbp1 = Vbp2 = 3 V.

<Pin summary>

N
(1) | Pin function N Closk idpue pin (AC inpuo)
Pin name m L’\ v CLK

(*2) Pin function Schmitt input pins

™~
Pin name SRBATA, YLRCK, YSCK, YFLAG, YECLK, NRESET,
Y YDMUTE, YMLD, YMDATA, YMCLK

(*3) Pin function Schmitt input pin with pull-up

Pin name V NTEST

(*4) Pin function m M pins (Schmitt input with pull-up in input state)
Pin name L\ )} uci, ucz, ucs, uc4, UCs, Do, D1, D2, D3
(*5) Pin function s \ v / Outputs
Pin nam S—7SCK, ZLRCK, ZSRDATA, ZSENSE, NCAS, NCAS2, NCAS3,

NWE, NRAS, A0, Al, A2, A3, A4, A5, AG, A7, A8, A9, A10

N4
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AC characteristics

Standard voltage: VbD1 = VDD2=3.0t0 3.6 V,VSs=0V, Ta=-40t0 85 °C
Low-voltage: VDD1 =VDD2=2.41t03.0V,Vss=0V, Ta=-20t0 70 °C
(*) Typical values are for fs = 44.1 kHz

System clock (CLK pin)

Parameter Symbol Condition /%\ Unit

System clock M].P\( Typ l\)‘%\
Clock pulsewidth (HIGH level) tcwH Zé,\ 29.5 125>\ ns
Clock pulsewidth (LOW level) tewL 26 M lZé\/ ns
Clock pulse cycle tcy 384fs /}8\ 59 250 ns

System clock input

0.5Vop

Serial input (YSRDATA, YLRCK, YSCK pins)

/RN

Parameter Sy;b}( \ﬁ(ating Unit Condition
Min )/ Typ Max
YSCK pulsewidth (HIGH level) CWH ns
YSCK pulsewidth (LOW level) \Jﬁé‘im ?7/{0 ns
YSCK pulse cycle ( ) /\E@Y _~ 150 ns
YSRDATA setup.time [\ tDS\ 50 ns
YSRDATA hold cimen [ Non Y 50 s
Last YSCK rising edge to YL}SKE}ge\ BL 50 ns
YLRCK edge to first YSCK rising ég& t 50 ns
/ 0 3fs Memory system ON
YLRCK pulse frequ l@ (MSON=H)
See note below. fs fs Memory system OFF
D) (MSON=L)

Note. When the memory m is OFF (through mode), the input data rate is synchronized to the system clock input (384fs), so input

data needs to be a equency. But, this IC can tolerate a certain amount of jitter. For details, refer to Through-mode

operation.

Uscy
[<— tpcwH

teewr —>|

R A

YSRDATA JL> ffffffffff <f I
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Microcontroller interface (YMCLK, YMDATA, YMLD, ZSENSE pins)

Parameter Symbol Rating Unit
Min Typ Max

YMCLK LOW-level pulsewidth tvMewL 30 + 2tcy N ns
YMCLK HIGH-level pulsewidth tMCWH 30 + 2tcy \ ns
YMDATA setup time tMDS 30 + tcy N ns
YMDATA hold time tMDH 30 + tcy k“ ns
YMLD LOW-level pulsewidth TMLWL 30 + 2tcy [-‘g ns
YMLD setup time TMLS 30 + tey [\\ ( ns
YMLD hold time tas 30 + tov L ) Yns
Rise time tr /1 00 vns
Fall time tf / A 100 ns
ZSENSE output delay tezs ( K 7 /\\/ 100 + 3tcy ns

Note. tcy is the system clock cycle time (59ns typ). Y U

YMDATA — — N _ >

(<— tMmewL

twmis CMLH
YMID — — — — — — — —_ _ % — aﬁ/ ——————————— 0.5Vbp

TMLWL

ZSENSE — — ) — — Li e >< ffffffff >< — 0.5V
Y

YMCLK
YMDATA
YMLD

Reset input (NRES i

1NN

rameter Symbol Rating Unit
Min Typ Max

First H/I’G/Hml\after sm)/lﬁy voltage rising edge CHNRST 0 tcy (Note)

/ /\NN@%‘@T pulsewidth INRST 64 tcy (Note)
Note. tcy is
tey = 1 fmin) = 3.8 Us when fs = 44.1 kHz

system clggk (CLK) input (384fs) cycle time.

VDD1,VDD2

NRESET

le— CHNRST ONRST
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Serial output (ZSRDATA, ZLRCK, ZSCK pins)

Parameter Symbol Condition Rating Unit
Min Typ Max
ZSCK pulsewidth tscow 15 pF load 1/96fs
ZSCK pulse cycle tscoy 15 pF load 1/48fs &\\
ZSRDATA and ZLRCK output delay time tDHL 15 pF load 0 /] 66\ ns
toLH 15 pF load 0 T ns
ZSCK — 4 — —
<-Cscow
tocor
ZSRDATA | N
ZLRCK
tom
DRAM access timing (NRAS, NCAS, NCASZ,@ASN, 0, DO to D3)
Parameter Symbol Conditi Rating Unit
Min Typ Max
NRAS pulsewidth TRASL / / M\bﬂd/] 5 tcy(note)
trASH J\ 15 tha/{ 3 tey
NRAS falling edge to NCAS falling edge tRC'é/ \‘N\@Joad 2 tey
NCAS pulsewidth S 1S pF load 5 toy
m &fA\H\ lé\/pF load 3 tey
NRAS Setup time "\ trADS 15 pF load 1 tey
falling edge to address / m tme tﬁ&g U 1s pF load 1 tey
NCAS T Sawpiime | tows 7/ 15pFload 1 tov
falling edge to address Hold l%\ teapnd/ 15 pF load 5 tey
NCAS Setyp-time M 15 pF load 3 tey
falling edge to data write 17{@9{6 tgypH 15 pF load 3 tey
NCAS IklM/S/CtHP ) tCrRDS 40 ns
rising edge to data read Ingut TCRDH 0 ns
NWE pul i@{h TWEL 15 pF load 6 tey
NWE falling edge to[NQAS\Falling edge twcs 15 pF load 3 tey
Non compression 3.0 ms
4M | 6-bit compression 7.3 ms
DRAM | 5-bit compression 8.8 ms
tREF x 1 or X 2 | 4-bit compression 10.9 ms
Non compression 5.9 ms
16M | 6-bit compression 14.6 ms
DRAM | 5-bit compression 17.5 ms
x 1 or x 2 | 4-bit compression 21.8 ms

Note. tcy is the system clock (CLK) input (384fs) cycle time. tcy = 59 ns when fs = 44.1 kHz
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DRAM access timing (with single DRAM)

Trasi TraAsH
Stey 3 foy

NRAS

CrcD o CcasL CcasH

- tcy T 3ty 1 Stey/ o
NCAS
_ Craps | _CrapH - Ccaps | LcapH
Ty T ey :‘ Teey Sty
A0 to A10 % ' ,\(

towns tewpH
- 3tey e Btey > L/\\f O
DO to D3
(WRITE) ‘ v \W//

TCcrDs \RDH /\
DO to D3
(READ)
. Twcs .
- 3tc\' -
- CWEL -

6tey,
NWE O
(WRITE) ™~

Y
A

%\

The NWE terminal output is fixed HIGH during readNiming.

DRAM access timing (with double DRAMs)

< m - TrASH ;‘

- 5ty y - 3tcy g
NRAS O ﬁ\ R L

. NR( D > Tcast S| Tcasn _
[\ ‘ / 2}(\'\ h Z/ 3ter T Stey o
NCAS
(DRAM1 SELECT) N/
A\MQ(T . CeasL | Ccasn _
i [ T 3tcy T Stcy =
NCAS2, NCAS3 v
(DRAM2 SELECT) O _
A \iAbs |  CRAD) ‘A Ccaps | CcapH J

Ttey | Stey

2 70
t(?\‘('l)\ tewpH
[,\;3\ /) 3 T 3lcy o

‘ CcrDs CCrDH

twes ‘

3tey

NWE — 6 toy
(WRITE) twes

A0 to A10

A\

The NWE terminal output is fixed HIGH during read timing.
NCAS terminal output is fixed HIGH when selecting "DRAM2".
NCAS2/NCAS3 terminal outputs are fixed HIGH when selecting "DRAM1".
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Block diagram

< <

H

v > VERVANE>:

O M A O M\ A

% 9 22 3\

SM5907 N N N el

)

YBLKCK B— [()utput Interface] erace

Control A

YFLAG Il—>

 S—

- V4
YMDATA T—> O Ew ’ Input Buffer

YMCLK B—| Micro-
controller

YMLD I—| Interface

ZSENSE ll=—
L —
 C—
<D mp Through
de Mode
UCI to UC5 eneral Y
: %
Decoder Encoder
'
YDMUTE T—>
. “ 7 . 7
NRESET H—» rol
t2 v
NTEST [ DRAM Interface
\f PR

N I
-
@)

NRAS Hli=—
NCAS H=—]

m
=
Z

DO to D3 Tﬂ

NCAS3

NCAS
A0 to A10 ll=—|
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Functional description

SM5907AF has two modes of operation; shock-
proof mode and through mode.

Microcontroller interface

Command format

Commands from the microcontroller are input using
3-wire serial interface inputs; data (YMDATA), bit
clock (YMCLK) and load signal (YMLD).

Write command format (Commands 80 to 85)

The operating sequences are controlled using com-
mands from a microcontroller.

the microcon-
output (ZSENSE) synchro-
ut (YMCLK).

In the case of a rea
troller, bit serial dat
nized to the bit clo

DATA 8bit COMMAND 8bit
[
\
YMDATA D7 ‘ D6 ‘ D5 ‘ D4 ‘ D3 | D2 ‘ DI ‘ DO | BY ‘ B6 ‘ BS@\% ‘ BZ+BI/( BO
/
YMCLK
YMLD v U

Read command format (Commands 90, 91

r«—— COMMAND 8bit
{

YMDATA B7 ‘ B6 ‘&BS)‘ B4 J\B3 (BZ\I\BF\FBO 7
A
YMLD \/ U
O S\ t&——— STATUS 8bit————»|
ZSENSE N\U/ 57‘56‘55‘54‘53‘52‘51‘50

Read command format{Co

COMMAND 8bit———

and 92 (memory residual read))

YMDATA

Al n[o]w]v]n

YMCLK | AYNA I AL AT AT AT AT A Y| V| eeeees \/ \/ \/ ...... :{
YMLD U
t«——— RESIDUAL DATA 16bit ————»|
ZSENSE 87‘86 SI‘SO‘MI‘MZ M7‘M8
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Command table
Write command summary

MS command 80

Shock-proof memory system settings

e

Doy o=
mmoMmeA MM

= 1000 0000

Bit Name Function /L \%l\operation Reset level

D7 | MSWREN Encode sequence start/stop _é\ ~ Seart L

D6 | MSWACL Werite address reset ( ) ﬁ?%qt L

D5 | MSRDEN Decode sequence start/stop ,\‘ Q Sta L

D4 | MSRACL Read address reset L’\ A Rese(g > L

D3 | MSDCN2 MSDCN2=H, MSDCN1=H: 3-pair comparison star \/ L
MSDCN2=H, MSDCN1=L: 2-pair comparison #t

D2 | MSDCNI1 MSDCN2=L, MSDCN1=H: Direct-connect sta L
MSDCN2=L, MSDCNI1=L: Connect operation $top m

DI | WAQV Q data valid \/ Valid L

DO | MSON Memory system ON /[ . ON L

Extension I/O settings 81

o Y

>\ N o
mMmxQ

Extension I/O port input/output settings

81lhex = T385 6001

Extension I/O output dat tings

Bit Name / fﬁm \/) H operation| Reset level
D7 /‘J K \L/
D6 /
D5 N /
D4 | UC50E /N Extensilg_u\L/b\pQrt ucCs Mput/ output setting Output L
D3 | UC40E -/ Extension I/Mt input/output setting Output L
D2 | UC30E AN E)((tehmlllo po@g}/ca input/output setting Output L
D1 UC20E Extension L UC2 input/output setting Output L
D0 | UCIOE Mtension m pért UC1 input/output setting Output L

(¥4

Extension port HI&@L\O ut level B2SY SdE8
A port setting is invalid jf that\port has already been defined as an input using the 81H command above. 82hex = 1000 0010
Bit Name V Function H operation| Reset level
D7 D)
DS [ \
ps | ML)
D4 Ucm / / Extension I/O port UC5 output data setting H output L
D3 | UC4WD < Extension I/O port UC4 output data setting H output L
D2 | UC3WD \4 Extension I/O port UC3 output data setting H output L
D1 | UC2WD w Extension I/O port UC2 output data setting H output L
D0 | UCIWD - Extension I/O port UC1 output data setting H output L
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MUTE, CMP12 settings 83

83hex = T555 0011

Bit Name Function H operation | Reset level
D7
D6 | MUTE Forced muting (changes instantaneously) &\\ Mute ON L
D5 /)
D4 T
D3 | CMP12 12-bit comparison connect/ 16-bit comparison connect [45 m\rx\garison L
S i
b iy N
DO ~
Refer se mute', 'Q/Z{bit comparison connection”.

Option settings 85

(™ asher - $053 3358

T
Bit Name @unction L/\ N H operation| Reset level

D7 | RAMSI DRAM typ y L
M x 4Bit) X double

RAMS1=1 RAMS2=0 when 4M DRA bit) X single
4bit) X double L

D6 | RAMS2 RAMS1-0 RAMS2-1 whén 4 M i
RAMS1=1 RAMS2-1 m M x 4bit) X single

D5 YFLGS

D4 | YFCKP

=

D3 | COMPFB /\ Z,\ Full-bit %prcssmn mode L
D2 | COMP6B (/\ Mmpressmn mode H
D1 | COMP5B \/b/compresslon mode L
D0 | COMP4B \/ﬁ—bxt compression mode L

6-bit compression mode is selected.

When the Wt f compr%/iél bits is set incorrectly (2 or more bits in DO to D3 are set to 1 or all bits are set to 0),
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Read command summary

Shock-proof memory status (1) 90

9/Ozhex = 1"55“1" 6638

Bit Name Function H \evel state

S7 FLAG6 Signal processor IC jitter margin exceeded ) Excadded

S6 MSOVF Werite overflow (Read once only when RA exceeds WA) M\\ﬂow

S5 BOVF Input buffer memory overflow ’\(l?mt M«erﬂow
because sampling rate of input data is too fast

54 L A

S3 | DCOMP Data compare-connect sequence operating Comhgc%ﬂé?t sequenceko{)crating

S2 | MSWIH Encode sequence stop due to internal factors EMing stopped

S1 MSRIH Decode sequence stop due to internal factors / \ ,\\./ﬂecoding stopped

50 NI/

Shock-proof memory status (2) 91

O

t/to "Status flag operation summary”.

— B4
o B3
SB2
SBI
— BO

91lhex = Elﬁ&";

Function / Z/

HIGH-level state

&

<

Bit Name
7 | MSEMP |  Valid data empty state (Always HIGH]fhen RAsgcetds 'WA) No valid data
S6 OVFL Werite overflow state (Always H v\v%ken WA ex@;é{s RA) Memory full
S5 | ENCOD Encode sequenc ;@n}h&g\sta Encoding
S4 | DECOD Decode sequE{n\C’e(Qperating ﬁr; Decoding
53 O =~ v
S2 N
; b~V
50 N ~7

Y

Refer to "Status flag operation summary".
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Shock-proof memory valid data residual 92

ISR
2]

BRAS BRmA
92hex = 1001 0010
Bit Name Function 4Mx1, 4Mx2, 16Mx1 /1 16Mx2
S7 AM21 Valid data accumulated VWA-RA (MSB) 8M bits é\\ 16M bits
S6 AM20 4M bits N 8M bits
S5 AM19 2M bits ~ 4M bits
S4 | AMIS Mbis K] M bis

S3 AM17 512k bits ,\( / NLbits

$2 | AMI6 256k bits |__ 5121 Dies
S1 | AMIs 128k bits ) asehtts
S0 AM14 64lebits™_ 128k bits

Ml | AMI3 33binN, N 64k bits
M2 | AMI2 16kpits [/ 32k bits

M3 | AMII 8k bies [ | 16k bits
M4 | AMIO / tkbits 8K bits
M5 AMO09 ~ / Nits 4k bits

[
M6 | AMOS | TN 1kbiy/ 2k bis

M7 | AMoO7 ) “\SU2bits 1k bits

MsS8 AMO6 512 bits
Note. The time conversion factor varies de ¢ compression bit mode.(M = 1,048,576 K= 1,024)
Residual time (sec) = dyal (Mbits) X Time conversion value K

where the Time conversion valfig hit) = 2.78(4 bits), 2.22 (5 bits), 1.85 (6 bits) and 0.74 (Full bits).

Extension I/O inputs 93

O

Input data entering (or output data from) an i exmipal is echoed to the microcontroller.
(That is, the input data enterjngan I/O port ¢onfighsed as an iggut port using the 81H command, BRAE Ba=8
OR the output data from a nfizured as an ottput 93hex = 1001 0011
Bit Name Fun&i})}/ HIGH-level state

57 i

86 N

55 s oY

4 | UCSRD \v/ )]

$3 | UC4RD M /

s2 | ucskD | pN(

st | UC2RD | I~

SO UCIRD

V
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Status flag operation summary

Flag Read
name method
FLAG6 | READ | Meaning - Indicates to the CD signal processor DSP (used for error correction/ple-interleaving) that a
90H disturbance has exceeded the RAM jitter maA
bit 7 Set - Set according to the YFLAG input and the operating state,of YF and YFLGS.
FLAGG6 set conditions
When YELGS=0, YECKP=0, YECLK input fllifg edge,
When YFLGS=0, YECKP=1, YFCLK inp
When YFLGS=1, YFCKP=0, YFLAG=L
When YFLGS=1, YFCKP=1, YFLAG=H
Reset - By 90H stAtns-tea 2/
- By 80H command when N=
- After external res
MSOVF | READ | Meaning - Indicates once only that a write to e RAMMaas cptised an overflow. (When reset
90H by the 90H status read command, thi /ﬂ{g}ﬁ:{et en if the overflow condition continues.)
bit 6 Set - When the write a(ﬁhle% (WA) e)&ﬁd the read address (RA)
Reset By 90N status fead
- When a read address clear ( CL) or wxi dress clear (MSWACL) command is issued
l\&‘{fter external reset
BOVF READ | Meaning - Indicates input data rate WMWcausing buffer overflow and loss of data
90H Set - \’%n irMa data Jy{ring a buffer memory overflow
bit 5 Reset B¢ 90H status read
- When a read addfess r (MM write address clear (MSWACL) command is issued
/\ - After external reset
DCOMP | READ | Meaning } > klndicateh%t a compare-connect sequence is operating
90H Set U - When a (3-pair ob2-pgir) compare-connect start command is received (MSDCN2=1)
bit 3 ~ [\@mn a dire nnect command is received (MSDCN2=0, MSDCN1=1)
Resé\ en aU(S—pair or 2-pair) comparison detects conforming data
ect has been performed after receiving a direct connect command
are-connect stop command (MSDCN2=0, MSDCN1=0) is received
~When SWREN=1 command is received (However, if a compare-connect command is
7 rdatived at the same time, the compare-connect command has priority.)
» - After external reset
MSWIH [ READ | Mefning - Indicates that the encode sequence has stopped due to internal factors
90H [:(? (not microcontroller commands)
bit 2 Lﬁm\ - When FLAGG (above) is set
y - When BOVF (above) is set
- When MSOVF (above) is set
Rese - When conforming data is detected after receiving a compare-connect start command
- When the connect has been performed after receiving a direct connect command
- When a read address clear (MSRACL) or write address clear (MSWACL) command is received
5 - After external reset
MSRIH | READ | Meanin - Indicates that the decode sequence has stopped due to internal factors
90H (not microcontroller commands)
bit 1 Set - When the valid data residual becomes 0
Reset - By 90H status read

- When a read address clear (MSRACL) or write address clear (MSWACL) command is issued

- After external reset
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Flag Read
name method
MSEMP | READ | Meaning - Indicates that the valid data residual has becoyi?: 0
91H Set - When the VWA (final valid data's next ad
bit 7 = RA (address from which the next read wou /% f{%\}&
Reset - Whenever the above does not g{ply
OVFL READ | Meaning - Indicates a write to external D 0 crﬂow sta

91H Set - When the write address (WA) exceed: read address (RA).
bit 6 (Note: This flag is not set when WA=RA through an addreds{nitialize or resetopration.)

Reset - When the read address (RA) is advanced by W scquencc

- When a read address clear (MSRACL) or writ ressclear MYWACL) command is issued
- After extenal re T

ENCOD | READ | Meaning - Indicates that the encode sequence (input da\t\a/entrf,(cnc} ing, DRAM write) is operating
91H Set - By the 80H od wheh MSWREN-1
bit 5 - When conforming data i

- When the connect has bee

eted {ng sompare-connect operation
formed aftetredeiving a direct connect command
19

Reset
DECOD | READ | Meaning dlcates that)the decode sequence (read from DRAM, decoding,
91H O /) attenuation, data output) is operating
bit 4 Sex a new 80 C mmand when MSRDEN=1 and the MSEMP flag=0 (above)
Re}éet - Whenever the above does not apply
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Write command supplementary information

80H (MS command)

- MSWREN

When 1: Encode sequence starts

Invalid when MSON is not 1 within the
same 80H command

Invalid when FLAG6=1
Invalid when OVFL=1

Invalid when a compare-connect start
command (MSDCN2=1 or MSDCN1=1)
occurs simultaneously

Direct connect if a compare-connect
sequence is already operating
When 0: Encode sequence stops
- MSWACL

When 1: Initializes the write address (WA)

When 0: No operation
- MSRDEN

When 1: Decode sequence starts

Does not perform decode sequence
MSON-=1.If there is no valid data, degode

the MSRDEN flag setting is maintz
is, the sequence automaticall
when valid data appears.

When 0: Decode sequence S

81H (Extension I/O port set

data

82H (Extension I/O port outpt 1gs)

-MSRACL

When 1: Initializes the rea

ress (RA)
When 0: No operation
- MSDCN2, MSDCN1
When 1 and 1: 3-pa

afe-connect sequence stops.
if a compare-connect

1: Memory system turns ON and shock-
proof operation starts

{When 0: Memory system turns OFF and through-
mode playback starts. (In this mode, the
attenuator is still active.)
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83H ( MUTE, 12-bit comparison connection settings)

- MUTE (forced muting) - MUTE, YDMUTE relationship
When 1: Outputs are instantaneously muted to When all mute inputs are 0, mute is released.
0.(note 1) - CMP12 (12-bit comparison gpnnection)
a?én: effect as taking the YDMUTE pin When 1: Performs comp n connection using
) only the most si t 12 bits of input
When 0: No muting(note 1) data.
(note1) Effective at the start left-channel output When 0: Performs i nection using

data.

85H (option settings)

- RAMS1, RAMS2 OMP5B, COMP4B
When 0 and 0 : 16M DRAM (4Mx4 bits)xdouble . Selects 4-bit compression
When 1 and 0 : 4M DRAM (1Mx4 bits)xsingle \
When 0 and 1 : 4M DRAM (1Mx4 bits)xdoubl

When 1 and 1 : 16M DRAM (4Mx4 bits)xsingle
- YFLGS, YFCKP

When 0 and 0: Sets FLAG6 on the falling edge of Ina er cases: Selects 6-bit compression mode
YFCLK when YFLAG=0
anging mode without initializing during opera-

is possible.
YFCLK when YFLAG=0
When 1 and 0: Sets FLAG6 when YFLAG

When 1 and 1: Sets FLAG@en YFLAG

&
<
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Shock-proof operation overview

Shock-proof mode is the mode that realizes shock-
proof operation using external DRAM. Shock-proof
mode is invoked by setting MSON=H in microcon-

- Encode sequence

1. Input data from a signal processor IC is stored in
internal buffers.

2. Encoder starts after a fixed number of data have
been received.

- Decode sequence

1. Reads compressed data stored in external buffer
RAM at rate fs.

2. Decoder starts, using the predicting filter type
and quantization levels used when encoded.

- Compare-connect sequence

compare-connect sequence starfs.

&
<

troller command 80H.
This mode comprises the following 3 sequences.

filter type and qua
mined, performs A
to external DRAM.

3. Out res

npares data re-read from the CD with the pro-

As soon as the comparison detects conforming
data, compare-connect sequence stops and
encode sequence re-starts, connecting the data
directly behind previous valid data.
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RAM addresses

The SM5907AF uses either 1 or 2 external 4M or
16M DRAMSs as external buffers. Connect data work area

Three kinds of addresses are used for external
RAM control.

WA (write address)

RA (read address)

VWA (valid write address)
Among these, VWA is the write address for con-
forming data whose validity has been confirmed.
Determination of the correctness of data read from
the CD is delayed relative to the encode write pro-
cessing, so VWA is always delayed relative to WA.
The region available for valid data is the area
between VWA-RA.
- Connect data work area

This is an area of memory reserved for connect
data. This area is 4k bits if using 4M DRAMs k
bits if using 16M DRAMSs.

VWA (valid write address)

~IThé microcontroller checks the subcode and, if
cotffirmed to be correct, generates a WAQV com-
nand (80H).

3.When the WAQV command is received, the previ-
ously latched WA is stored as the VWA.

(note 2) Actually, there is a small time difference, or
gap, between the input data and YBLKCK. This gap
write  serves to preserves the preceding WA to protect
against incorrect operation.

The VWA is determined according to the YBUKCK
pin and WAQV command. Refer to the timj
below.
1.YBLKCK is a 75 Hz clock(HIGH for 13
used for normal read mode itisa 150
when used for double-speed read
nized to the CD format
When this clock goes LOW
address of internal encode
(see note 2).

13.3ms
f VWA latch set Ii
_ ‘
VWA() X VWA(x + 1)

Values shown are for rate fs. The values are 1/2 those shown at rate 2fs.

Fig 2. YBLKCK and VWA relationship
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YFLAG, YFCLK, FLAG6

Correct data demodulation becomes impossible for
the CD signal processor IC when a disturbance
exceeding the RAM jitter margin occurs. The
YFLAG signal input pin is used to indicate when
such a condition has occurred.

The YFCLK is a 7.35 kHz clock synchronized to the
CD format frame 1.

The IC checks the YFLAG input and stops the

encode sequence when such a disturbance has
occurred, and then makes FLAG®6 active.

The YFLAG check method used changes depend-
ing on the YFLGS flag and
mand). See table1.

If YFLAGS is set to 1, t
either High or Low.

85H command V

YFLGS YFCKP FLAGS®G set conditions m \PﬂAGG reset conditions
1 0 0 When YFLAG=LOW on YFCLK input falling edg‘@) / \) Status read (90H command)
2 1 When YFLAG=LOW on YFCLK input rising edge ( J— When MSON=LOW
3 1 0 When YFLAG=LOW YFCLK be tied eithes Hi }W/ - After system reset
4 1 |When YFLAG=HIGH /z\

~J
V

Table 1. YFL@ signal chec

&
<
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Compare-connect sequence

The SM5907AF supports three kinds of connect
modes; 3-pair compare-connect, 2-pair compare-
connect and direct connect.

Note that the SM5907AF can also operate in 12-bit
comparison connect mode using only the most sig-
nificant 12 bits of data for connection operation.

In 3-pair compare-connect mode, the final 6 valid
data (3 pairs of left- and right-channel data input
before encode processing) and the most recently
input data are compared until three continuous data
pairs all conform. At this point, the encode

- Compare-connect preparation time

1. Comparison data preparation time

Internally, when the compare-connect start com-
mand is issued, a sequence starts to restorme
data for comparison. The time required forhi

preparation after receiving the command is approxi-
mately 2.5 x (1/fs). (approximately 60 us when fs =

44.1 kHz)
2. After the above preparation is finished, da
input beginning from the left-channel data and gom-
parison starts.

- Compare-connect seque@stop

If a compare-connect
MSDCN1= 1, MSDCNZ2

controller, compare-conne quence stop

sequence is re-started and data is written to VWA.

In 2-pair compare-connect mode, comparison
occurs just as for 3-pair comparison except that
only 2 pairs from the three /5 pared need to con-
form with the valid data. At ths point, the encode
sequence is re-started gnd data s written to VWA.

If compare-connect sequence was not operating,

the compare-connect stop command performs no

operation. However, make sure that the other bit
settings within the same 80H command are valid.
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Encode sequence temporary stop

- When RAM becomes full, MSWREN is set LOW
using the 80H command and encode sequence
stops. (For details of the stop conditions, refer to
the description of the ENCOD flag.)

- Then, if MSWREN is set HIGH without issuing a
compare-connect start command, the encode
sequence re-starts. At this time, new input data is
written not to VWA, but to WA. In this way, the data
already written to the region between VWA and WA
is not lost.

DRAM refresh

- DRAM initialization refresh

A 15-cycle RAS-only refresh is carried out for
DRAM initialization under the following conditio@

When MSON changes from 0 to 1 using command
80H.

When from MSON=1, MSRDEN=0 and
MSWREN=0 states only MSWREN changes tg

and initial data is written (at 2fs rate input) g
delay of 0.7ms.

- Refresh during Shock-proof mode operatis
In this IC, a data access op

are no specific refresh
ization refresh cycle (de

This has the resulting effec
power dissipation.

- But if the MSWREN is set HIGH (80H command)
after using the compare-connect start command

even only once, data is written to VWA. If data is
input before comparisonconformance is

detected, the same operation\as direct-connect
mode takes place whe e comymand is issued.
After comparison and ¢ -

no operation is per

same 80H command are

When MSON=0, DRAM is not refreshed because
no data is being accessed. Although MSON=1,
DRAM is not refreshed if ENCOD=0 and DECOD=0
(both encode and decode sequence are stopped).

()
V DRAMs used (same for 1 or 2 DRAMs)
Data cou&prmsion mogj\ 4M (1Mx4 bits) 16M(4Mx4 bits)
[ ) 4bi 10.88 ms 21.77ms
& 5 bit 8.71 ms 17.42ms
SN bt 7.26 ms 14.52ms
\P‘ﬂ,ub;/ 2.72 ms 5.81ms
U

Table 2. Decode sequence refresh rate

NIPPON PRECISION CIRCUITS-24



SM5907AF

Through-mode operation

If MSON is set LOW (80H command), an operating
mode that does not perform shock-proof functions
becomes active. In this case, input data is passed
as-is (except Force mute operation) to the output.
External DRAM is not accessed.

- In this case, input data needs to be at a rate fs
and the input word clock must be synchronized to
the CLK input (384fs). However, short-range jitter
can be tolerated (jitter-free system).

- Jitter-free system timing starts from the first
YLRCK rising edge after either (A) a reset (NRE-
SET= 0) release by taking the reset input from
LOW to HIGH or (B) by taking MSON from HIGH to
LOW. Accordingly, to provide for the largest possi-
ble jitter margin, it is necessary that the YLRCK

Force mute O

Serial output data is muted by setting the YDMUTE
pin input HIGH or by setting the MUTE flag to 1.
Mute starts and finishes on the leading left-channe
bit.

12-bit comparison connection

clock be at rate fs by the time jitter-free timing
starts.

The jitter margin is 0.2/ fs (80 clock cycles).

This jitter margin is the /aNowable difference
between the system clock {CLK) divided by 384 (fs

ed.

ee’to use the YDMUTE set-

ting to mute ZSRD# until just before data output.

en MS is HIGH and valid data is empty
P=H), the output is automatically forced into
the state.

Note that if the CMP12 flag is set to 1 during a com-
parison connection operation, only the most signifi-
cant 12 bits are used for comparison connection
from that point on.
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Timing charts

Input timing (YSCK, YSRDATA, YLRCK)

ZSRDATA H_@

; 1
ZILRCK J O L\\W ’7
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DRAM write timing (NRAS, NCAS, NCAS2, NCAS3, NWE, A0 to A10, DO to D3)

Write timing (with single DRAM)

A0 to A10

DO to D3 I é é
(WRITE) 4< ; V
CwEL / /\=I\

Write timing (with double DRAMSs) /@
[

NRAS E\\ y
: RDC CASL

NCAS1 ! ;
(DRAM1 SELECT) : -
:A trDC ; Teast
NCAS2, NCAS3 5 '
(DRAM2 SELECT) : :
Ly BADS ' CADS CAl U
vg :
E C CWDH

Y

A

\J
o~
[/

O

S

Y.

\.-‘!.-.\ <
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DRAM read timing (NRAS, NCAS, NCAS2, NCAS3, NWE, A0 to A10, DO to D3)

Read timing (with single DRAM)

. RADS E RADH CADS :
A0 10 A10 % : >< |

DO to D3
(READ)

E

NWE 5 O

@
Read timing (with double DRAMSs) ;
" —LasL ' TrasH o

: RCD Ast : CASH
' I :
NCAS1 ! : y [ :
(DRAM1 SELECT) ‘ AN \ v
L treD ‘: Ceast . teasH o
NCAS2, NCAS3 : : 5 :
(DRAM2 SELECT) 5 b # :
,@tmmlﬂ Aps | toaon '
4N N | g
: \/ ! . Y
A0 to A10 % : ; W W

DO to D3 //X W
(READ)

(3

-y
A
\

A
V
y
A
'

A

N
Y
)
\
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Connection example
4M DRAM x 1 or 2 typical connection

SM5907

YMDATA
YMCLK UC1 to UC5
|l ————>
YMLD
ZSENSE

Micro-
controller

4M DRAM 1

) _YBLKC NRAS
NWE _|=+
YFCLK

preans R A0 10 A9 X)Et 1o

YFLAG DO to D3 ©
DO to D3
CD YSCK NCAS _|=—=<
DSP CAS
YLRCK
YSRDATA

NCAS2

ZSCK
D/A ZILRCK
converter SRDATA

CLK J

NRESET
YDMUTE

16M DRAM x 1 or 2 typical connecti
SM3907
YMDATA /\[
Micro- YMCLK A v

controller >YMLD 7

ZSENBE_

x L
q' \‘b& 16M DRAM 1 16M DRAM 2
g <
YBBKC NRAS [ NRAS _ f——

~] WL —— 2 iRAS

e Awoale] VE oA VE
’?77}7 DOO {0 Al0
C) FLAG to DO to D3

1

1

A0 to A10 i WE :

W AOto A10 f

<% pooD3 1

-

YSCK NCAS {GAS OF — »ICAS OFE ,
YLRCK . -

ATA

NCAS3

ZSCK
LRCK
7ZSRDATA

CLK J

NRESET
YDMUTE

DRAM OE pin is tied DOW:
In response to the YFLAG input, the 85H command (option settings) should be:
D5: YFLGS =1, D4: YFCKP set to the YFLAG active level.

If YFLAG is active LOW, set YFCKP=0. If YFLAG is active HIGH, set YFCKP=1.
If 4M DRAM x 2 are used, use A10/NCAS2 pin.

If 16M DRAM x 2 are used, use NCASS pin.

O
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Device comparison with SM5903BF

Pin difference

Pin No. SM5903BF SM5907AF
7 pin N.C. NCAS3

Microcontroller interface functions

85H (RAMS1=0, RAMS2=0) the SM5903BF is not connected inter-
SM5903BF: 1M DRAM x 1 n le DRAM configurations are 4M x 1,

SM5907AF: 16M DRAM x 2 O 16M x 1, all of which are completely

92H (valid residual)
In the SM5907AF, if 16M DRAM x 2 configuratig
is selected using the 85H command (8
RAMS1=0, RAMS2=0), the residual data is
shifted in order to represent the ma
32Mbits.

ler interface valid residual memory is different
2H status read). See "Read command summary".
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