Ordering number : *EN5572

CMOS LSI

LC897194

SANYO

CD-ROM Decoder with Built-in ATAPI (IDE) and DVD

ECC Interfaces

Preliminary

Overview

The LC897194 provides CD-ROM functionality and
includes built-in DVD ECC and ATAPI (IDE) interfaces.

Function

* CD-ROM ECC functionality, an ATAPI (IDE) interface
(the register and other blocks), and a DVD ECC

Package Dimensions

unit: mm

3214-SQFP144

)
interface P
L
Features | bz
e ATAPI (IDE) interface
 DVD ECC interface | |
* Supports up to 12x-speed playback (when using 70-ns o -
16-bit data path DRAM) o 8’
e Transfer rate: 16.6 MB/s (when using 60-ns 16-bit daca
path DRAM)
e Transfer rate: 8.33 MB/s (when using 70-ns &-bit data |
path DRAM)
* Between 1 and 32 Mbits of DRAM can be rised as bu. » o
RAM. ~
* The user can freely set up the CD maii channe’ »nd the v
C2 flags in buffer RAM. -
* Built-in batch transfer function (fehgtion fef st ing 0.5,11/(0.5) SANYO: SQFP144
the CD main channel and the C2 flags in< »e 0, ration)
e Built-in multiple transfer finctie . (fui. tion for
automatically transferring/multiple olo< s in a single
operation)
Specifications
Absolute Maximvm/Ratin_ satV =0V
Pa'arr_,eter o Symbol_ Conditions Ratings Unit
Maximum supply olﬁge Vo) ;ax Ta=25°C -0.3t0 +7.0 \Y
IO voltages  / / e V/Vo |Ta=25°C ~0.3to Vpp +0.3 v
Allowable pouve'_dissipat 1— _.-‘d max | Ta=<70°C 550 mW
Operating Ler_|peratur Topr —30 to +70 °C
Storage teTnperatu*’ N / Tstg -55to +125 °C
mrir_gm .st;nce, _‘ins only) / 10 seconds 235 °C
Exi._ﬂum YO powe / I, lo max +20% mA

Note: Per bazic I/C.cell.
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LC897194

Allowable Operating Ranges at Ta = -30 to +70°C, Vgg =0V

Parameter Symbol Conditions - Ratings Unit
min typ max
Supply voltage Vbp 45 5.0 5.5 \
Input voltage range ViN 0 Vbp \
DC Characteristics at Ta = -30 to +70°C, Vgg=0V, Vpp =4.5t0 5.5V
7 . S N
Parameter Symbol Applicable pins (see below) - _"ngs ~| Unit
min | typ [ max

Input high-level voltage ViH1 TTL compatible: (1) _1_ 22 __ \Y
Input low-level voltage Vi1 TTL compatible: (1) | 08 \Y
Input high-level voltage ViH2 TTL compatible, with pull-up resistor: (12_ Y | T __ \%
Input low-level voltage Vi TTL compatible, with pull-up resistor:_d 7) ' _I_ 0.8 \%
Input high-level voltage ViHa TTL compatible, with pull-down registor: (2) o ! \%
Input low-level voltage Vi3 TTL compatible, with puII-downfs_]stor: (2) | N __ 0.8 \%
Input high-level voltage Vi ;I;l)’!_((;%r)rj;zfzfle, Schmitt characteristics: (3), y - v
Input low-level voltage Vis 2—51)-!_((1:?3;???2;)'6’ Schmitt/characterist s: (3), | 06 v
Input high-level voltage Vius CMOS compatible, Sckimitt cha® Cie stics:(+) | 0.8 Vjop \Y
Input low-level voltage ViLs CMOS compatib'a,T;chmitt Che ot stice (4) / 0.2 Vpp \
Output high-level voltage Voni | lon =2 mA A7)/ (10), (1 Vit 2.1 v

Output low-level voltage Vo1 loL=2mA/ (7_), (10), (© VY B / 0.4 \Y
Output high-level voltage Vonz |lon=-8 mA: (6) Vpp—-2.1 \

Output low-level voltage Voo |loL=5% A : (6) / 0.4 \
Output high-level voltage Vouz | low “lamacl (1_3) / Vpp —2.1 \

Output low-level voltage VoLs 'Ol_= 24 mA (8),\ / 0.4 \
Output high-level voltage VoHa4 —LGL =24 x_:(’ ,_(14) __ 0.4 \
Output low-level voltage Vous A loL=2mA. 1) 0.4 \4
Input leakage current i 2/1': Vss ) (7 (), (8% (#), ), (12), (13), -10 +10 LA
Output leakage current _l loz (13)"‘71 111-) ~utis hign irnpedance: (9), (11), _10 +10 A
Pull-up resistance Rus 12) / 40 80 160 kQ
Pull-down resistance 71 Pun _|_r2) / 40 80 160 | k@

Note: The applicable pins are as follows:
INPUT
(1) CSCTRL, RSSEL, HDB% t¢'7, SUAO . ©
(2) TESTOto 4
(8) ZDMACK, ZHRST, ZRZSET, BCh, “?PuU, ..CK, SDATA; DAO to 2, ZCS1FX, ZCS3FX
(4) ZCS, ZRD, ZWR
(5) ZDIOR, ZDIOW; DRESP, V' CK, 5. MR

OUTPUT

(6) MCK, MCK2

(7) ZINTO, ZINT1

(8) DMARQ/HINTRO

9) 10RDY, zIOCS »

(10) RA0A0 9, ZCA 2+ 2, \SOto 1, ZLWE, ZUWE, ZOE, DREQ
(1) /ZRSTCPU/ RS 11C, 28 AIT

INQUT

(12) DOte’ 100 to
{13)"DdDO0 to
(14~ZDASP, ZPL &

*: The DC characiaristics’do’not apply to the XTAL and XTALCK pins.
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LC897194

Recommended Oscillator Circuit Example

LC897194

XTALCK XTAL

S re

R1=120kQ

R2=47Q

C1=30pF

With a crystal with a resonant frequency of 16,9344 MF . or
R1=33kQ

R2 = None

Cl=5pF

With a crystal with a resonant frequency’of 33.86¢ "Mr...
If third harmonics are a problem in/the 33.80¢ -ivii.. ecommierided circuit, consult with the manufacturer of the crystal
for exact component values, since those valuc »wii. be influgnced by the printed circuit board used.

No. 5572-3/11
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Block Diagram

*1
)
*3
%4
*5
%6
*7
*8
%9

LC897194
RAM
Databus[0:7] Databus [0:15] Address bvs[0': 213
4 *9 7| DVD-ECC interface & N
DVD-ECC | p| Buffering |
10 $| Address generator )4
Subcode ’
1 | SyNe
= etector
CD-DSP ‘———i—-——
» | |CD-DSPIF Descramble & \
PlesyNC [ | Buffering /7 / ___
Detector Address gererator
1 s
i 4 -
[ Eccsinc N J
)| Aridress genera. - 1— _'A
ZRESET |4 Each block
ZRSTIC ad Reset & _;"' bus control
controller |¢ y ’ signal
ZRSTCPU ¢ ¢ l
HOST *2 Bus
4 *3 I* IDF .aterface l Arbi *7
__’ ‘ .‘ | Arbiter " N
2 /. Ba IS JE **1 J & N 4
A |
. - >, DRAM *
(ZINT1) Each/olock 14 RA i:
ZINT registe! — controller
Micro- *5 R B2 R34 | 3 L outputirput UF [P
Decrd, ipintiaialy’ sy daiuininininh
f B ~— idress fyereerator |
controller |g.26 /. _.. | /.
Al
. ] /
ZSWAIT — | Micrrucontroller PN |
XTALCK 171 Clock F.AM access
XTAL %_ gernntar /l Address generator
| "L 0% block
NMCK = : '
MCK2 [— —1

BCK, 5DATA. L..CK/ “2PO
DDC to DDIS. 2. DASP, ZPDIAG
ZIZS1FX ZCS2 "X, DAO t0,/DA2, ZDIOR, ZDIOW, ZDMACK
DMARQ, . ™NT .Q, ZIDCS16, IORDY, ZHRST

ZRD, ZWR, SUAO to/'SIUA6, ZCS, CSCTRL

DO to D7
100 to 1015

RAO to RA9, ZRAS0, ZRAS1, ZCASO, ZCAS1, ZOE, ZUWE, ZLWE

DREQ

*10 HDBO to HDB7, DRESP
*11 WFCK, SCOR
*#] HISIDE (WD25C32) is made by WESTERN DIGITAL.

External

Buffer

DRAM
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Pin Functions

typ
| Input B Bidirection NC Not connected
(0] Output P Power
Pin No.| Symbol | Type Function

1 Vsso P / N\

2 ZRASO O | RAS signal output 0 to the buffer DRAM (Output 0 is normally used.) / N\
3 ZRAS1 | O | RAS signal output 1 to the buffer DRAM / N\
4 Vsso P / o /
5 ZCASO O | CAS signal output 0 to the buffer DRAM (Output 0 is normally used.) / /
6 ZCAS1 | O | CAS signal output 1 to the buffer DRAM / /
7 Vsso P / - /
8 ZOE O | Buffer RAM output enable / /

9 ZUWE O | Buffer RAM upper write enable / ~ /

10 ZLWE O | Buffer RAM lower write enable / - /

11 RAO O | RAO to RA9 are used for the data buffer DRAM address. / /

12 RA1 O

13 RA2 (¢}

14 RA3 (¢}

15 RA4 (¢}

16 RA5 (¢}

17 RA6 (¢}

18 Voo P / 5 /

19 Vsso | P / /

20 RA7 O | RAO to RA9 are used for the data bl':f;DRAM udress. /

21 RA8 (¢}

22 RA9 (¢}

23 TESTO NC | Used for testing. There shol .|dTJe no conn\— :s? ese pins! /

24 TEST1 NC | These pins must be left ope'_.. o /

25 TEST2 NC

26 TEST3 NC

27 TEST4 NC

28 100 B | Data l/O toffrorh data buffa-Dh, /

29 101 B | Pull-up resistors are bu’ in.

30 102 B

31 103 B

32 104 B

33 105 B

34 106 B ‘I

35 107 F

36 Vsso p’ /

37 voo /|/ /

Continued on next page.
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Continued from preceding page.

Pin No.| Symbol | Type Function
38 108 B | Data I/O to/from data buffer DRAM
39 109 B | Pull-up resistors are built in.
40 1010 B
41 1011 B
42 1012 B
43 1013 B
44 1014 B
45 1015 B
46 Vsso | P /
47 | WFCK I | subcode input /
48 SCOR | Subcode input /
49 Vsso | P /
50 DREQ O | DVD ECC data request output /
51 | DRESP | | |DVD ECC data latch signal input / /
52 HDB7 | | DVD ECC data input /
53 HDB6 |
54 Voo P /
55 Vsso | P /
56 HDBS | | DVD ECC data input / a
57 HDB4 |
58 HDB3 |
59 HDB2 |
60 HDBH1 |
61 HDBO |
62 SDATA | Interface with the CD digital signa! p;cessor
63 BCK |
64 LRCK |
65 C2PO |
66 MCK2 | O | Outputs the XTALCK signdl times 24, 1/2, o /512, or stoppad.
67 CSCTRL | Microcontroller chip ',elf_;ct signa/ nctive. “ahs fow selrct;n
68 | RSSEL | | | Direct or indirect 7dd/essing selectio. /
69 Vsso | P / /
70 XTALCK | Crystal oscil’atr_r circuit/ pu._ /
71 XTAL O | Crystal o.fciﬁtor circ.  utput /
72 Vsso | P / B /
73 Vop P / /
74 MCK (0] Outats the Xi. r::, times 1/1 ;1/2, or stopped.
75 Vsso | PV / /
76 ZRSTIC C 1—Reset ot )mth\ ﬁ/er reset IC‘_
77 | ZRESET | /1/ | LSl recat i nt /
78 ZRD —I'_I M ocontroer data read_si;nal input
79 ZWR | Mic_ contro' r data writessignal input
80 ZCS_ | rﬂgetel wiiip select sir71al input from the microcontroller
81 '_II\'_'|’1 C —l_.AP\ lock inte'ru; output (selected by a register)
82 /?.INTO _| Int " Lpt requr,st]gnal output to the microcontroller

Continued on next page.
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Continued from preceding page.

Pin No.| Symbol | Type Function
83 SUAO0 | Microcontroller register selection signals
84 SUA1 | The SUAO pin functions as RS in indirect address mode.
85 SUA2 |
86 SUA3 |
87 SUA4 |
88 SUAS5 |
89 SUAG6 |
90 Voo P ?/
91 Vsso | P /
92 Do B | Microcontroller data signals /
93 D1 B | Pull-up resistors are built in.
94 D2 B
95 D3 B
9% D4 B
97 D5 B
98 D6 B
99 D7 B
100 | Vsgo | P /
101 | ZRSTCPU| O | Reset signal output to the CPU / a
102 ZSWAIT O | WAIT signal output to the microcontroller / o
103 | ZHRST | 1 | ATAPIcontrol signals / )
104 | ZDASP | B
105 | zCS3FX | |
106 | zCS1FX | |
107 DA2 |
108 | Vsso | P / .
109 Vop P / 4 /
110 DAO | | ATAPI control signals  / / Y /
111 | zPDIAG | B
112 DA1 |
113 | ziocsi6 | O
114 | HINTRQ | ©
115 | ZDMACK | |
116 | Vs P / U /
117 | 1ORDY | O |ATAPL ool signals /
118 | zDIOR | |
119 | zpoiow | 1
120 | DMARQ | ©
121 o5 | & Fhararidioss B /
122 | Vg p/ /
123 DDO _I__B A7 Pl datahus /
124 | DD14 B
125 opt/ | 8O /

Continued on next page.
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Continued from preceding page.

NC pins must be left open. Make no connections to these pins.
Pin symbols that start with the letter Z are negative logic signals.
Vggp is the logic system ground and Vggy is the IDE interface driver gr

Pin No.| Symbol | Type Function
126 Voo P
127 Vssi P
128 DD13 B | ATAPI data bus
129 DD2 B
130 DD12 B
131 DD3 B
132 Vsgi P // & NN\
133 DD11 B | ATAPI data bus
134 DD4 B
135 DD10 B
136 Vss1 P
137 | Vpp P // //
138 DD5 B | ATAPI data bus
139 DD9 B
140 DD6 B
141 Vgsi P // //
142 DD8 B | ATAPI data bus
143 DD7 B // //
144 Vop P // //

No. 5572-8/11
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Pin Descriptions

1. ATAPI Pins

ZCS1FX (input)
Chip select signal used to select the command block register.
ZCS3FX (input)
Chip select signal used to select the control block register.
DAO to DA2 (input)
Address used to access the ATAPI registers.
ZDASP(input/output)
Drive 1 is output, drive O is input.
Signal used to indicate to drive O that drive 1 exists. An external pull-up registor mu= "2 provi.ed.
DDO to DD15 (input/output)
Data bus with a width of 16 bits. Data can be transferred in 8-bit and 16~bit units
ZDIOR (input)
Read strobe signal from the host.
ZDIOW (input)
Write strobe signal from the host.
ZDMACK (input)
Acknowledge signal from the host in response to a drive DMARQ re’,ac. sige. « during DMA transfers.
There is no internal pull-up resistor in the pin circuit.
DMARQ (output)
Drive request signal during DMA transfers.
HINTRQ (output)
Drive interrupt signal sent to the host.
ZIOCS16 (output)
This signal is asserted by the drive when the d7ive can suppo.  '6-bit trapsfers.
This signal is not asserted during DMA trangtes.
IORDY (output)
Signal that indicates that the drive has completed.res, ~nse | eparation during data transfers.
This signal will be low when preparatign/nas n¢’ compic = ..
ZPDIAG (input/output)
Signal asserted by drive 1 to inforpi drive 0< =t ti 47 gnostics have completed. An external pull-up resistor
must be provided.
ZHRST (input)
Reset signal from the host.
There is no internal pull-up/resistor i .2 ircuit.

1

2. Microcontroller Interface Pixis
ZCS (input)
Chip select signal fioin the 1. =rocon.. Jller.
CSCTRL (input)
Signal that seletts'the logic * the caip seléct from the microcontroller.
High - The ZS signe” ... tion has an altive-low signal.
Low - The ZCS sign: functi as as an/active-high signal.
ZRD, ZWR, SIUAQ to SITAL “inn )
Microcontroller/ iterface control pins. The SUAO to SUAG pins are used for addressing.
SUAC functions' = RS (' e regisier select pin) in indirect addressing.
Wheén/SUACT Tlow, L address/iead or write operation is performed, and when high, a data read or write
omeration i¢ rer” .. =d.
RSSEL/(input;
Signal that s Tacts direct/or/indirect addressing.
High® Ina.. ct addressing selected.
Low - Nirec! 1ddressing selected.
ZSWAILT (oury
When'the microcortroller is accessing RAM, the sub-CPU must wait when this pin is low.
D7 to DO (inpui/output)
Microconuzoller data bus. Pull-up resistors are built in.
ZINTO (output)
Interrupt request signal to the microcontroller.
The active level (high or low) can be changed by setting a register. The default setting is active low.
ZINT1 (output)
Interrupt request signal from the IDE block to the microcontroller.

No. 5572-9/11
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3. Buffer RAM Pins

100 to IO15 (input/output)
Data bus for the buffer DRAM. Pull-up resistors are built in.
RAO to RA9 (output)
Buffer RAM address pins.
ZRASO, ZRAS1 (ZCS0, ZCS1) (output)
Buffer DRAM RAS output pins. Although ZRASO is used normally, in applications fhatusetwo 1M (64K x 16
bits) DRAMs, the ZRASO and ZRAS1 signals can be connected to each of DRAM/RAS pins:.
ZCASO, ZCASI1 (output)
Buffer DRAM CAS output pins. Although ZCASO is used normally, in applications that' se two-CAS DRAMs,
the ZCASO can be connected to the DRAM UCAS pin, and ZCAS1 to the DRAM LC{ 5
ZOE (output)
The buffer DRAM read output pin.
ZUWE, ZLWE (output)
Buffer DRAM write output signals. Connect these pins to the corresponding pins ¢ the URAMs.
When two-CAS DRAMs are used, connect ZLWE to the write enabie/signal:

4. Subcode Interface Pins

WEFCK, SCOR (input)
Subcode interface pins. By connecting these pins to the CD/D5P, the suvc de sync car be detected and the CD
main channel buffering can be started according to that syne. Subco > data iffering and ECC are not
performed.

5. CD DSP Data Pins

BCK, SDATA, LRCK, C2PO (input)
Connect these pins to the CD DSP to acquire thé €D-RON. "2 ..
C2PO is the C2 flag pin.

6. DVD ECC interface pins
DRESP (input)
DVD ECC data is latched on the fallirigiedge ¢ thi’ signai.
HDBO to HDB7 (input)
DVD ECC data input pins.
DREQ (output)
DVD ECC data request output.

7. Other Pins

ZRESET (input)
The LC897194 reset pin. The I . s rese. when 4 19w level is applied.
Applications must bold this nin low = at least’ L/us when power is first applied.

XTALCK, XTAL
These pins drive’an exteri. «., o at either 16.9344 MHz or 33.8688 MHz.
An external clock fregramov ¢ 2 also be input to the XTALCK pin.

MCK (output)
Outputs either the X1 LCK' -equenty/or that frequency divided by 2. This output can be stopped.

MCK?2 (outpyit)
Outputs cither tt XTA' CK freqaency or that frequency divided by 2 (with the opposite phase of the MCK pin)
or the ATALCK 1. e’ ty divided by 512. This output can be stopped.

ZRSTIC (butput!
This pin can © set, » outpuc 2'low level by either setting bit 7 in the microcontroller register R46 (ZSYSRES)
low (0), o1 »ttir. | wne ZHRST pin (pin 103) low. This pin output is in the high-impedance state when both
ZSYS ... »nue "HRST/are high.
Sinc this p1 has an gpzn-drain circuit, an external pull-up resistor must be provided.

ZRSTCPU (¢ 0 )
Alow-going pulse of about 1 ms (when XTALCK = 34 MHz, or about 2 ms when XTALCK = 16 MHz) is
genciated.on this »in when an ATAPI soft reset command (O8H) is received.
An interirupt is issued to the microcontroller at this time. If the ZRESET pin (pin 77) is functioning with active-
low logic, the ZRESET signal is output without change to ZRSTCPU.
Since this pin has an open-drain circuit, an external pull-up resistor must be provided.
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B No/products/ cscribeu oi contairiec herein are intended for use in surgical implants, life-support systems, aerospace
equipment, © c'" i L wer coniro! systems, vehicles, disaster/crime-prevention equipment and the like, the failure of
wiich ma, 'irectly.o® ndirect!y cause injury, death or property loss.

P Anyor .. ‘has 3 any proddcts described or contained herein for an above-mentioned use shall:

@ / -ept fu. responsitility and indemnify and defend SANYO ELECTRIC CO., LTD., its affiliates, subsidiaries and
disti.. tor and all/their officers and employees, jointly and severally, against any and all claims and litigation and all
aamage., cost and‘expenses associated with such use:

@ Mot impose ariy/responsibility for any fault or negligence which may be cited in any such claim or litigation on
SANYO ELECARIC CO., LTD,, its affiliates, subsidiaries and distributors or any of their officers and employees
jointly orcevzrally.

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed for
volume production. SANYO believes information herein is accurate and reliable, but no guarantees are made or implied
regarding its use or any infringements of intellectual property rights or other rights of third parties.

This catalog provides information as of February, 1997. Specifications and information herein are subject to
change without notice.
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