SONY.

CXD1198AQ

CD-ROM Subcode Decoder

Description
The CXD1198AQ is a CD-ROM subcode decoder
LSl

Features

¢ Realtime error correction of subcodes

* Connection possible with DRAM up to 1MB as
buffer memory

* Automatic generation of sync patterns

s Error pointer buffering function (separated mode,
mixed mode) '

*4MB/s maximum rate for transferring data with
SCSi control LSI

Applications
CD-ROM drives

Structure
Silicon gate CMOS IC

100 pin QFP (Plastic)

Absolute Maximum Ratings (Ta=25°C)

* Supply voltage voo -05t0+70 V
® input voltage Vi -0.5toVpo+05 V
¢ Qutput voltage Vo -05toVop+0.5 V
¢ Operating temperature Topr -20t0+75 °C
» Storage temperature Tstg -5510+150 °C

Recommended Operating Conditions
* Supply voltage veo  5.0:05 v
* Operating temperature  Topr -20t0+75 °C

Sony raserves the righl fo chenge procucts and specifications without prio: notice. This information does aat convey any license oy any
implication or olherwise unde- any patents or other righl. Application circuits shown, if any, are typical examplas flusiraling the cperation
of the davices Sony cannot assume rasponsibility 'or any protlems arising out of ths vse of thesa circyits.
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SONY CXD1198AQ

Pin Description

PinNo.; Symbol 1O Description
1 bBO IO CPU data bus
2 DB1 Vo CPU data bus
3 VoD Power supply {+5V)
4 Vss GND
5 DBe2 ¥O CPU data bus
6 DB3 o CPU data bus
7 DB4 0 CPU data bus
8 085 e CPU data bus
9 DB6 o CPU data bus
10 DB7 O CPU data bus
11 XRD ! Register read strobe negative logic signal inthis IC
12 XWR I Register write strobe negative logic signal in this IC
13 XCS I Chip select signal o this IC
14 XCRS 0] Reset negative logic signal to CPU
15 Vss GND
16 INTP | INT signal polarity controf input signal
17 INT O Interrupt request signal to CPU
18 BDBO 710] Buffer memory data bus
16 BDB1 HO Buffer memory data bus
240 BDB2 O Bufier memory data bus
21 BDB3 O Buffer memory data bus
22 BDB4 O Buffer memory data bus
23 BDB5 HO Bufter memory data bus
24 BDRBR& e Buffer memory data bus
25 BDB7 Yo Buffer memory data bus
286 XWE O Strabe negative logic signal for writing in buffer memory
27 XCAS 8] Strobe negative logic signal for column address in buffer memory
28 Voo Power supply (+5V)
29 vss GND
30 XRAS e Strabe negative logic signal for row address in buffer memory
31 BAC 0 Buffer memory address
32 BA1 0 Buifer memory address
33 BA2 O Buffer memory address
34 BA3 0 Buffer memgry address

B 34342383 0015484 907 W




SONY CXD1188AQ
Pin No.! Symbol O Description

35 BA4 O Buffer memory address

36 BAS @] Buffer memory address

37 BAS Q Buffer mermory address

38 BA7 0] Buffer memory address

39 BA8 0 Buffer memory address

40 Vs GND

41 BAS 0 Buffer memory address

42 EXCK o) Subcode data readout clock output signal to the CXD2500

43 SBSI ] Subcode data input signal from the CXD2500

44 SBSY | Subcode frame sync input signal from the CXD2500

45 WFCK | Wirite irame clock input signal from the CXD2500

48 XTL2 0] Crysta! oscillator circuit output

47 X7t I Crystal oscillator circuit input

48 HCLK 0] Crystal 1/2 frequency-divided clock output

49 XRST i Reset negative logic input signal

50 XSRS 1 SCSi bus reset negative logic input sigral

51 XHRS 0] Resel negative logic output signai to host

52 HMDS ! Host mode select input signal

53 VDD Power supply {+5V)

54 Vss GND

55 HDB? O Host data bus

586 HDB6 o Host data bus

57 HDBS O Host date bus

58 HDBA4 /0O Host data bus

59 HDB3 O Host data bus

60 HDB2 VO Host data bus

61 HDB1 o Host data bus

62 HDBO O Host data bus

63 XHRD He Data read strobe signal from host or to SCS! control IC

6 4 XHWR 70 Data write sirobe signat from host or to SCSI control IC

&5 Vss GND

66 HDRQ O Data request positive logic signal to host or DMA acknowledge negative
IXSAC logic signal to SCSi control IC

67 XHAC ! DMA acknowledge negative logic signal from host or data reguest
{SDRQ positive logic signal from SCSI contra! IC

—4 -
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SONY CXD1198AQ

Pin No.| Symbol O Description

68 XHCS | Chrip select input signal from host

69 HAD 1 Host address signal

70 HA1 | Host address signal

71 HINT O Interrupt request signal to host

72 HINP | HINT signal polarity controf input signal

73 NCH O No connection; leave open.

74 NC2 9] No connection; leave open.

75 XDAC o DMA acknowledge negative logic signal to the CXD1186BQ

76 DDRQ ] Data request positive logic signal from the CXD1186BQ

77 XDRS 8] Reset negative logic signal to the CXD1186BQ

78 VoD Power supply {+5V)

79 Vss GND

80 DDBP WO Error pointer bus connected with the CXD1186BQ

g1 DDB? O Data bus connected with the CXD1186BQ

82 DDBs O Data bus connected with the CXD1186BQ

83 DbbB5 o] Data bus connected with the CXD1186BQ

84 DbDB4 O Data bus connected with the CXD1186BQ

85 DDB3 0o Data bus connected with the CXD1186BQ

86 DDB2 WO Data bus connected with the CXD1186BQ

87 DDB1 o Data bus connected with the CXD1186BQ

88 DDBO 7O Data bus connected with the CXD1186BQ

89 XDWR O Host regisier write strobe negative logic signal to the CXD1186BQ

90 vss GND

91 XORD O Host register read strobe negative logic signal to the CXD1186BQ
92 XDCS o Chip select negative logic signal for host register read/write to the

CXD1186BQ

93 DA1 O Address signal to the CXD118880Q

94 DAC 8] Address signal to the CXD11868Q

95 A8 I CPU address signal

96 A4 ! CPU address signal

87 A3 ] CPU address signal

98 A2 I CPU address signal

9% Al I CPU address signal
i0g0 AQ I CPU address signal

-5
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SONY CXD1138AQ

Electrical Characteristics

DC characteristics {VDD=5.0=0.5V. Vss=CV, Topr=-20 0 75°C)
ltem Symbol; Conditions | Min. Typ. Max. | Unit
TTL input voltage High level ViH1 . 22 \Y
Low level Vil | 08 v
CMOS input voltage High level ViH2 0.7voD Vv
Low level ViLz 0.3voo v
input current of pull-up input L ViIL=0V 40 -100 -240 PA
input current of pull-down input IR | VH=VDD 40 100 240 WA
CMOS schmits High level V= 0.8VoD "%
input voltage Low level Vi- . 0.2vpp v
Hysteresis Vi+-Vt- 06 v
Output voltage High level VOH1 | 1OH1=-2mA VDD-0.8 Y
Low level Vout | lot1=4mA 0.4 Vv
Charge pump High level VOH2 | 10H2=-6mA VDD-0.8 A
output voltage Low level VoLz | lor2=4mA 0.4 v
Oscillation celt | Input High leve! ViH3 0.7vVop v
voltage Low level ViL3 0.3Vop v
Logic threshold Lvih VbD/2 v
Feedback resistance RF8 . VIN=VSSOrvoo; 250k M 2.5M Q
Output High leve! VOH3 | IOH3=-3mA voe/2 v
voltage Low level VoL3 | iIoLa=3mA VoDp/2 v
CMOS input pins : DDRQ, SBSY, SBSI, A5 10 G, XWR, XRD, XCS8, INTP
CMOS Schmitt input pins  : WFCK, XRST
Pull-up input pins t XHCS, HA1, HAD
Pull-down input pin 1 HMDS

Charge pump output pins : HINT, BASto O
Oscillation cell input pin 1 XTLA1
Oscillation cell output pin  ; XTL2

The characteristics for ail other pins follows the TTL input and output voitage ilems. All bidirectional data
buses are puiled up by standard 25k resisiance.

inputfoutput capacitance VoD=Vi=0V, =1MHz
ltem Symbol Min. Typ. Max. Unit
Input pin CIN 8 pF
Output pin cout . 11 pF
VO pin cvo 11 pF
-6-
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SONY CXD1198AQ

AC characteristics ~ (Ta=-20 to 75°C, VDD=5V+10%, output joad=75pF, f£24MHz)

1. CPU interface

(1) Read
AQ105
XCS -
fsre |
- - - { time
XRD o \ frn
DBOto 7 o — )
Daii— nalns tmp
ftem Symbolj Min. | Tvp. Max. [Unit
Address set up time (va. XBD4) {sha 20 ns
Chip select set up time (vs. XRD!) {sre 0 ns
Data delay time (vs. XRD.) torD 80 ns
Data float time (vs. XRDT) trrRD 3 10 ns
Chip select hold time (vs. XRDT) tHAc 0 ns
Address hold time (vs. XRDT) {HRA 0 ns
Low-level XRD pulse width {rRRL 100 ns
(2) Write
A0t 5
XCS .I
tsow -l ! tawe
ot fww I
XWR -~ —
DBO 1o 7 < D
Lsow i-t———-————.—-.—»{ tiowo
ltem Symbol| Min. | Typ. | Max. !Unit
Address set up time {vs. XWR.) tsaw 20 ns
Chip select set up time (vs. XWR.) tscw 0 ns
Data set up time {vs. XWR{) tspw 40 ns
Data hoid time {vs. XWRT) thwo 10 ns
Chip select hold time {vs. XWRT) fhwe 0 ns
Address hold time (vs. XWRT) frwia 0 ns
Low-favel XWR pulse width Tt 50 ns
-7 =
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SONY CXD118BAQ

2. DRAM interface

(1) Read - tre -
{RaS .
XRAS ) — \
.t fcas
XCAS tro
Eask | LRt tasc | tomt
ottt ——
Baotos X _row XITIX cowoms XTI
XWE e trop
. ———-l Leows
BBOto 7 /\___——\__/
(2) write - e -
{rRas
XRAS \
- trep -l teas -
XCAS o
te[tan | toc] tous
el 4
Browe TN wow YIIX corww XTI
lves | fwes
XWE D -
BBoto7 —— >
temn Symboll Min. { Typ. | Max. {Unit
Random readiwrite cycle time tre 4Tw ns
RAS pulse width tras | 2Tw+5 2Tw+18 1 ns
RAS/CAS delay time {acp Tw ns
CAS pulse width fcas | Tw4b Tw+19 ! ns
RAS/column address delay time frap  |Tw/245 Tw/2+17 | ns
Row address set up iime tasr i0 ns
Row address hoid time trant | Tw/2 ns
Column address set up time tasc o ns
Column address hold time foam | Tw/2 ns
Delay time from RAS {roD 2Tw | ns
Hold time from CAS toon 0 ns
Write command set up time twes 10 ns
Write command hotd time twer 20 ns
Data output set up time fos 10 ns
Data cutput hold time tom 20 ns
Twis 1f here.
-8
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SONY CXD1188AG

3. Host interface

{1) Read
HAQto 5
XHCS T
— — fime
Trre
XHRD ¢ tima
SRA
rd N\
HDBOto 7 R0 AN Y
-q——-——-l — r<— tmo
ltem Symbol! Min. Typ. Max. |[Unit
Address set up time (vs. XHRDJ) {sra 20 ns
Chip select set up time (vs. XHRDY) tsRe o] ns
Data delay time {vs. XHRD{) toRD 70 ns
Data float time {vs. XHRDT) trRp 2 ns
Chip select hold time (vs. XHRDT) tHAC 0 ns
Address hold time {vs. XHRDT) $HRa 0 ns
Low-leve! XHRD puise width trre | 100 ns
{2) Write
HAC 105 X
XHCS —_\ /_— T
LY g oy >l > tine
XHWR )
faaw {imwa o
. N
HDBOto 7 — /7
tsow || >
tem Symboli Min. Typ. Max. |Unit
Address set up time {vs. XHWRI) fsaw 20 ns
Cnip select set up time {vs. XHWRJ{) tscw 0 ns
Data set up time {vs. XHWR.) {sow 40 ng
Data hold time (vs. XHWRT) tHwo 10 ng
Chip select hotd time (vs. XHWRT) e 0 ns
Address hold time {vs. XHWRT) trwa 0 ns
Low-level XHWR pulse width twa | 50 ns
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SONY CXD1198AQ

4, Host DMA cycle (80-series bus)

{1) Read
HDRG \_ /
toart ! 4——>—{ { parz
XHAC
tsan bet—a ot B! s
{ane
XHRD
4___.tm° . la—-.-{ tmn
HDBO 10 7 < 7
ltem 'Symbol| Min. | Typ. | Max. |Unit
HDRQ fall time (vs. XHACY) foamr 35 ns
HDRQ rise time (vs. XHACT) {panz 55 ns
XHAC set up time (vs. XHRD!) {san 0 ns
XHAC hold time (vs. XHRDT) HRA 0 ns
Low-level XHRD pulse widih trrL | 100 ns
Data delay time (vs. XHRDJ) foro 70 ns
Data fioat time {vs. XHRDT) terp 0 ns
(2)y Write
HDRQ /
{oar ‘ -
1 up—_——a4tML
XHAC
Esaw iy ottt — | 1 30wa
fwwi
XHWR
tsow ;4——44—.-' fimn
HDBO 1o 7 g )
ltem Symbol: Min. | Typ. Max. [Unit
HDRQ fall time {vs. XHACL) {oaR! 35 ns
HDRQ rise time {(vs. XHACT) toaR2 55 ns
XHAC set up time {vs. XHWR{) {saw 0 ns
XHAC hold time {vs. XHWRT) A 0 i ns
Low-level XHWR pulse width [ 50 i ns
Data set up time (vs. XHWRY) tsow 40 ns
Data float time (vs. XHWRT) {Hwo 10 ns

—-10 -
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SONY CXD1198AQ

5. Host DMA cycle (SCSI bus)

{1) Read
SDRQ N L /
XSAC
{pan [t —p- 1004
{RrRL
XHRD
fsuo h—»l-n—»i tmp
HDBO 10 7 { )
item Symboli Min. | Typ. Max. Unit

XSAC fall time (vs. SDRQJ) topa Tw+31 | ns
HDRQ cycle time {vs. XSACT) {oans Tw ns
XHRD delay time {vs. XSACL) {oar 0 ns
XSAC delay time (vs. XHRDT) {paa 23 ns
Low-ievel XHRD pulse width trRAL 2Tw ns
Data set up time (vs. XHRDT) 1srD 15 ns
Data hold time (vs. XHRDT) tHRD 5 ns

Twis 1/f here.

(2) Write
SDRQ —/ t \ /
Bl —————| 1 pars
XSAC | /
S e S—— )
Loww i Tww. ! Lowa
XHWR /
. Lown ! ‘4—»—{ {wwo
HDBO o 7 C )
item Symboll  Min, Typ. Max. |Unit
XSAC fall time (vs. SDRQY) tooa Tw+31 | ns
SDRQ rise time {vs. XSACT) {oars Tw ns
XHWR delay time (vs. XSACL) {Daw 0 ns
XSAC delay time (vs, XHWRT) towa 24 ns
Low-level XHWR pulse width twwe 2Tw ns
Data delay time (vs. XHWRL) {owp 38 ns
- | Data float time (vs. XHWRT) trwo 10 ns
Tw is 1/f here.
-11-
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SONY CXD1198AQ
6. Drive interface
{1) Read
AO101 )l
XCs \
I-l——- tscr
XRD
too <—>|
DADto 1 A X
! {prns <—>| {DRR2
XDCS,XDRD \ f
trmo
80to 7 { J\
DDB8O o
oo *"—"r
{ ) a—
DBOto7
{2) Write
XCS \
bt tscw
XWR
4—>-{ T
DBOto 1 { )
- | pwwn ﬂ towez
XDCS,XDWR /
}tbwz ‘——»i trp
DDBO1w007 L :
ltem Symbol| Min. Typ. Max. [Unit
Drive address delay time {vs. A1io0) {pap 45 ns
Chip select set up time {vs. XRD4) tscr 0] ns
Drive read signal delay time (vs. XRD4) | foam 35 ns
CPU data delay time (vs. DDBQ to 7) tooo 70 ns
Drive read signal delay time (vs. XRDT) | toore 27 ns
Data fioat time (vs. XDRDT) trrD 0 ns
Chip select set up time (vs. XWRJL) fscw 0 ns
Drive write signal delay time (vs. XWR{) {. towwr 30 ns
Data delay time {vs. DBO 10 7) 100Dz 70 ns
Data hotd time {vs. XWRT) {hwo 10 ns
Drive write signal delay time (vs. XWRT) | foww: 24 ns
Data fioat time (vs. XWRT) trn | Tw | ns
Tw is 1/f here.
12—
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7. Drive DMA cycle
{1) Read

porq /] \

XDAC
{ DAR jeti—me. T 1t | {pra
RRL
XORD
{sro '1———*—»{ o
DDBO o 7 { >
itemn Symboli  Min, Typ. Max. [Unit
XDAC fall time {(vs. DDRQT) 1opa Tw+32 | ns
DDRQ cycle time (vs. XDACT) ipars Tw ns
XDRD delay time (vs. XDAC{) toaR 8 ns
XDAC delay time {(vs. XDRDT} tora 0 Tw-5 ins
Low-level XDRD pulse width |G 2Tw+10 ns
Data set up time {vs. XDRDJ) {sap 25 ns
Data hold time {vs. XDRD.) {HRD 0 ns
Tw is 1/f here,
{2) Write
oora \_ /
;wé 4——-»1 {par
XDAC
{ paw et—oet > {owa
fww
XDWR
<——->—i 1o £<—>‘ Tivn
DDBOto 7 — >
ftem Symboli Min. [ Typ. Max. |Unit
XDAC fall time {vs. DDRQT) {opa Tw+32 | ns
DDRAQ rise time (vs. XDACT) toass Tw ns
XDWR delay time (vs. XDACY) toaw 5 ns
XDAC delay time {vs. XDWRT) 1Dwa Tw ns
Low-level XDWR pulse width ol | 2Tw+5 2Tw+18 | ns
Data detay time {vs. XDWRJ} {oDw 60 ns
Data float time (vs. XDWRT) {reD 10 ns

Tw is 1/f here.

13~
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SONY CXD1198AQ

Description of Functions
1. Pin description
1-1. Drive interface (16 pins)

(1) DDBO to 7 (Drive Data Bus: bidirectional)

Data bus inputfoutput signals connected with the CXD1186BQ; connected to the HDBO to 7 pins of the
CXD1186BQ.

(2) RDBP (Drive Data Pointer: bidirectional)

Error pointer inputfoutput signal connected with the CXD1186BQ; connected 1o the HDBE pin of the
CXD1186BQ.

{3) XDCS (Drive Chip Select: negative logic output)
Chip select negative logic output signal for reading/writing host interface registers of the CXD1186BQ;
connected o the XHCS pin of the CXD1186BQ. The host interface registers of the CXD1186BQ are
mapped in 20H 1o 234 within register address space (00H to 3FH) of this IC.

(4) XDWA (Drive Write Strobe: negative logic output)

Strobe negative logic output signal for writing data into host interface registers of the CXD1186BQ; it is
connected to the XHWR pin of the CXD1188BQ.

(5} XDRBD (Drive Read Strobe: negative logic output)

Strobe negative logic output signal for reading data into hos! interface registers of the CXD1186BQ;
connecied to the XHRD pin of the CXD1186BQ.

{6) DAQ. 1 (Drive Address: output)
Address output signals to the CXD1186BQ; connected to the HAQ and 1 pins of the CXD11868Q.

(73 RDRQ (Drive DMA Request: positive logic input)
DMA request input signat from the CXD1186BQ; cennected to the HDRQ pin of the CXD1186BQ.

{8) XDAC (Drive Acknowledge: negative logic output}
DMA acknowledge negative logic output signal to the CXD1186BQ in response to DDRQ; conrected to
the XHAC pin of the CXD1186BG.

1-2. Host interface (18 pins)

{1) HDBO to 7 (Host Data Bus: bigirecticnal)
Data bus input/output signais connected with host or SCSi conirol LSH{CXD1185); connected to the DO to
7 pins for the SCSI control LS {CXD1185).

(2) HMDS {Host Mode Seiect: input)

Input signal for selecting host mode. When connected with intel 80-series CPU bus, set to low or open;
when conngcted with the SCSI control LSI (CXD1188}, set to high.

— 14—
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CXD1138AQ

{3y HDRQ/XSAC {Host DMA Request/SCSI DMA Acknowledge: output)
HMDS = low:  DMA request positive logic signal {o hos:
HMDS = high: DMA acknowledge negative logic signal 1o SCSI controi LSI (CXD1185)

{4} XHAC/SDRQ (Host DMA Acknowiedge/SCS! DMA Request: input)
HMDS = low:  DMA acknowledge negative logic signal from host
HMDS = high: DMA request positive logic signal from SCSI control LSI (CXD1185)

(5) XHWR (Host Write Strobe: negative logic input/output)
HMDS = low:  Data write strobe negative logic input signal from host

HMDS = high: Data write strobe negative logic output signal to SCS! control LSI (CXD1185);

connected to WED pin of SCSI conirot LSI {CXD1185)

(6) XHBD (Host Read Strobe: negative logic input/output)
HMDS = low:  Data read strobe negative logic input signal from host

HMDS = high: Data read strobe negative logic output signal to SCSI control LSI (CXD1185);

connected to /RED pin of SCSI control LSI (CXD1185)

(7) XHCS {Host Chip Select: negative logic input)
Pulied up by standard 50k resistance in the IC.
HMDS = low.  Chip select negative logic input signal of host
HMDS = high: Not used; set to high or open

{8) HAQ. 1 (Host Address: inputs)
Pulled up by standard 50k resistance in the iC.
HMDS = low:  Address input signal from host
HMDS = high: Not used,; set to high or open

{9) HINT (Host Interrupt: output)
Open drain output.
HMDS = low:  Interrupt request signal to host
HMDS = high:  Not used

(10) HINP (Host intercupt Polarity: input)

Selects the polarity of the HINT signal; set to low when the HINT signal turns to Low active and high when

it turns to High active.
1-3. Bufter Memory Interface (21 pins)

(1) BDBQ 1o 7 (Buffer Data Bus: bidirectional)
Buffer memory data bus signa's

(2) BAQ 1o 9 (Buffer Address: output)

Bufter memory address signals; the addresses are output to different pins depending on the setting value
of Bit 2 and 3 {Buffer Memory Size) of the Conliguration Register: to BAC to 7 at 64kB, to BAQ to 8 ai 256kB

and to BAQG to 9 at 1MB.

—15-
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SONY CXD1188A0

{3) XRAS (Row Address Strobe: negative logic output)
Strobe negative logic output signa! for row address in dynamic RAM.,

(4} XCAS (Column Address Strobe: negative logic output)
Strobe negative logic output signal for column address in dyramic RAM,

(5) XWE (Write Enable: negative logic output)
Strobe negative logic cutput signal for writing in dynamic RAM.

{Note) Use a DRAM with an access time of 80rs or less in this IC.
1-4. Subcode Interface (4 pins)

(1) WECK (Write Frame Clock: input)
Write frame clock input signal from the CXD2500; connected to the WFCK pin of the CxD2500.

{2) SBSY (Subcode Sync: positive logic input)
Subcode frame sync input signal from the CXD2500; connected to the SCOR pin of the CXD2500.

(3) SBSI (Subcode Serial Input: input)
Channel P-W subcode data input signal from the CXD2500; connected to the SBSO pin of the CXD2500. -

(4} EXCK (External Clock: output)

Readout clock signal to the CXD2500 for reading channel P-W subcode data input to SBSI; connected 1o
the EXCK pin of the CXD2500.

15, CPU Interface (19 pins)

(1) DBQ to 7 (CPU Data Bus: bidirectional)
8-bit CPU data bus signals

{2) AQto 5 (CPU Address: input)

Address input signals jor selecting this IC internal register and the host interface registers of the
CXD1186BQ from the CPU

{3) XWR {CPU Write: negative logic input)
Strobe negative logic input signal for the CPU to write data into this IC internal register and the hos!
interface registers of the CXD1186BQ.

{4) XBD {CPU Read: negative logic input)

Strobe negative logic input signal for the CPU to read data from this iC internal register and ‘he host
interface registers of the CXD1186BQ.

-16—
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SONY CXD1198AQ

(5) XCS (Chip Select: negative logic input)
Chip select negative logic input signal for the CPU to read/write data with the register in this IC and the
host interface registers of the CXD11868Q.

(6) INT (CPU Interrupt: output)
interrupt request signal to CPU

{7) INTP {CPU Interrupt Polarity: input)

Selects the polarity of the INT signal; set to low when the INT signal turns to Low active and high when it
turns 1o High active.

1-6. Clock Signais (3 pins)
(1) XTL1 (X'tal1: input)

{2) XIL2 (X'tal2: output)
Inserts a crystal oscillator with a 24MHz oscillation frequency between the XTL1 and XTL2 pins.
Alternatively, inputs a 24MHz clock signal to the XTL1 pin.

(3) HCLK (Half Clock: output)
Half frequency divided clock of XTL2.

1-7. Reset Signals (5 pins)

(1) XBRST {Reset: negative logic input)
Power on reset negative logic input signal

{2) XSRS (SCSI Bus Reset: negative logic input)
SCSI bus reset negative logic input signal

(3) XCRS (CPU Reset: negative logic output)
Reset negative logic output signai to the CPU; it is low in either of the cases below.
1) XRST = low
2) XSRS = low

{4) XHRS (SCSI Reset: regative logic output)
Reset negative logic output signal to the SCSI LSI (CXD1185); it is iow in any of the cases below.
1) XRST = low
2) XSRS = low
3) SCS reset bit (Bit 2) of reset control register = high

{6) XDRS (Drive Reset: negative logic output)
Reset negative logic output signal to drive biock; it is ow in aither of the cases below.
1) XRST = low
2) Drive reset bit (Bit 1) of reset control register = high
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2. Description of Register Functions

2-1. Write Registers

(1) Reset Control Register (00H)

Bit O:

BMM Resst
When this bit is "1, alt the circuits in this IC except for this register and the HCLK frequency
divider circuit are initialized. This bit is automatically set to "0" after the IC has been initiatized.

Bit 1: Drive Reset
When this bit is*1,” the XDRS pin is set to low (activated).

Bit 2. SCSI Reset
When this bit is "1,” the XSRS pin is set to low {activated).

Bit 3: Reserved

Bit 4: Reserved

Bit 5: Reserved

Bit 6: Reserved

Bit 7: Reserved

(2) DMA Controf Register-1 (01H)

Bit 0 Drive DMA Enable
DMA with the CXD1186BQ is enabled when 1* is written in this bit.

Bit 1: Drive DMA Source

- Selects the transfer direction of DMA with the CXD1186BQ: when *0," data is transferred from the

buffer memory to the CXD1186BQ and when *1.* from the CXD11868Q to the buffer memory.
This bit is valid only when Bit 0 is "1.

Bit 2. Error Pointer Transfer Enabie
When this bit is "1," the error pointers are written into the buffer memory together with the main
channetl data. This bit Is valid only when Bit 0 and 1 are both “1.*

Bit 3: Error Pointer Transfer Mode
Selects the format for writing the error pointers into the buffer memory. When ‘0" all the error
pointers starting from the address selected by the Pointer DMA Address Counter are written
separately from the main channel data (separated mode). When "1," 1 byte of the error pointer is
written immediately after 8-byte of the main channel data {mixed mode). (The value of Pointer
DMA Address Counter is ignored in this case.) This bit is valid only when Bit 0, 1 and 2 are all “1.*

Bit 4: Sync Pattern Enable
When this bit is *1," a 12-byte dummy sync patterr is written starting with the address selected by
the Drive DMA Address Counter before the data is written from the CXD1186BQ into the buffer
memory. {i is assumed in this case that the error pointer of the sync byte is "0.") This bit is va'id
only when Bit O and 1 are both *1."

Bit 5: Reserved

Bit 6: Reserved

Bit 7: Reserved
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(3) DMA Controt Register-2 (02H)

Bit 0:

Bit 1:

Bit2:

Bit 3:

Bit 4:

Bit &:

Bit 6:

Bit 7:

Host DMA Eneble

DMA with the host is enabled when *17 is written in this bit.

Host DMA Source

Selects the transfer direction of DMA with the host: when "0, from the buffer memory to the nost;
and when "1." from the host to the buffer memory. This bit is vaiid anly when Bit 0 is "1."

CPU DMA Enable

DMA with the CPU is enabled via the CPU DMA Data Register when “1" is written in this bit.

CPU DMA Source '

Selects the transfer direction of DMA with the CPU: when *0," data is transferred from the buffer
memory to the CPU DMA Data Register; and when *1,” from the CPU DMA Data Register to the
buffer memory. This bit is valid only when Bit 21is *1.°

Subcode P-W Decode Enable

Decoding of the channel P-W subcode from CXD2500 is enabled when this bit is *1.* Subcodes
are decoded inside this IC.

Subcode P-W DMA Enable

The channe! P-W subcodes decoded inside this IC can be written into the buffer memory when
*1.* However, even when this bit is *1," DMA will commence 3 sectors after Bit 4 has been set to
"

Subcode P-W ECC Enable

When this bit is *1,” errors in the channel R-W subcodes are corrected. This bit is valid only when
Bit4is 1.

Subcode P-W ECC Stralegy

When this bit is “1," double correction is provided while the channel R-W subcodes are corrected.
This bit is valid only when Bit 4 is *1."

{4) CPU DMA Data Register (03H)
Data is written into this register when it is written from the CPU into the butfer memory.

(5} Interrupt Mask Reqister (04H)

When *1°

is written in ali the bits of this register and one or more of the interrupt causes corresponding to

these bits {with “1° written) arise, the INT pin is activated. The vaiues of Bit 0 to 5 of this register do not
affect the values of the interrupt status register. Use Bit 6 (Sub Q Interrupt) as the enable register rather

than mask register. When Bit 6 (Sub Q Interrupt) is "1” and a sub Q interrupt arrives, the values of Interrupt
Status Register are setto "1."

Bit O:
Bit 1:
Bit 2:
Bit 3:
Bit 4.
Bit 5.
Bit 6;
Bit 7.

Drive DMA Complete
Subcode P-W DMA Complete
Host DMA Complete

Host Chip Reset Issued

Host Command

Error Pointer DMA Complete
Sub Q interrupt

Reserved
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(6) Clear Interrypt Status Register (05H)
When any of respective bits of this register is sat to 1%, the corresponding interrupt status is cleared. The
bitis automatically turns to "0 after the interrupt status have been cleared.
Bit 0: Drive DMA Complete
Bit 1: Subcode P-W DMA Complete
Bit 2: Host DMA Complete
Bit 3: Host Chip Reset Issued
Bit 4: Host Command
Bit 5: Error Pointer DMA Complete
Bit 6: Sub Q Interrupt
Bit 7: Reserved

(7) Host Result Register (08H)
This register is utilized to transfer the command execution result to the host when the HMDS pin is low. It
consists of a 10-byte FIFQ.

(8) Host Interface Control Register (07H)
Controls the host interface hardware when the MMDS pin is low. It has the same specifications as the host
interface control register of the CXD1186BQ.
Bit 0: Host Interrupt #1
This bit value becomes the value of HINTSTS#1 (bit 0) of the STATUS register on the host side.
Bit 1: Host interrupt #2
This bit value becomes the value of HINTSTS#2 (bit 1) of the STATUS register on the host side.
Bit 2. Host Interrupt #3
This bit vaiue becomes the value of HINTSTS#3 (bit 2) of the STATUS register on the host side.

(Note) Once *1" has been writien into Bit 0 10 2, the bits will keep at “1" until cleared from ihe host or the
chip is reset. This register cannot be accessed from the CPU to set Bit © 1o 2 from "1" to 0.
Accordingly, to set any of these bits, it is not necessary 1o {ake into consideration the value of
the other bits. Writing *1" into these bits is prohibited when the corresponding Host Interrupt
Status #1 to #3 bils of the Host interface Status Register are "1.* Therefore, before writing *1
intc these bits, the CPU must read the Host Interface Status Register and confirm thal the
corresponding Host Interrupt Status #1 to #3 bits are "0.°

Bit 3. Raserved

Bit 4; Reserved

Bit 5: Reserved

Bit 8: Clear Resuit
The host result register s cleared when "1” is written into this bit. This bit is automatically turns to
*0" when the clearing of the host result register has been completed. There is therefore no need.
for the CPU to write ‘0" again.

Bit 7: Ciear Busy
The busy status bit of the hos! interrupt status register is cleared when "1* is written into this bit.
This bit is automatically turns 1o "0" when the clearing of the busy status bit has been complsted.
There is therefore no need for the CPU to write 0" again.
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(9) Driv r r ef (08H)

(10) Drive DMA Address Counter Middle (08H)

(11} Rrive DMA Address Couynter Upper (OAH)
These are 20-bit registers for setting the address from which to start the DMA transfer with the
CxXD1186BQ. Their values are incremented each time 1 byte has been transferred by DMA.

{12} Ddi A Transf ¢ (OBH)

(13) Drive DMA Transfer Counter Upper (OCH)
These are 12-bit registers for setting the number of bytes to be transferred by DMA with the CXD1186BQ.
Their values are decremented each time 1 byte has been transferred by DMA.

(14) Error Pointer DMA Address Counter Lower (0DH)

(15) Error Pointer DMA Address Counter Middle {OEH)

(16) Exrror Pointer DMA Address Counter Upner (OFH)
These are 20-bit registers for setting the address from which to start writing error pointers from the
CXD1186BQ when Bit 3 (pointer transfer mode) of the DMA Coniro! Register is “0." Their values are
incremented each time 8 bits (1 byte) have been transferred by DMA.

(17) Subcode P-W DMA Address Counter Lower (10H)

{18) Subcode P-W DMA Address Counter Middle (11H)

(19) Subcode P-W DMA Address Counter Upper {12H)

These are 20-bit registers for setting the address from which to start writing the channel P-W subcodes

from the CXD2500. Their values are incremented each time 1 oyte {1 symbol) has been transferred by
DMA.

{20) Host DMA Address Counter Lower (13H)

(21) Host DMA Address Counter Middle (14H)

{22) Host DMA Address Counter Upper (15H)
These are 20-bit registers for setiing the address from which to start the data transfer by DMA with the
host, Their values are incremented each time 1 byte has been transferred by DMA.

{23) Host DMA Transfer Counter Lower {(16H)

{24) MA Transfer Coun r{17H)

These are 16-bit registers for setting the number of bytes transierred by DMA with the host, Their values
are decremented each time 1 byte has been transferred by DMA.
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(25) CPU DMA Address Counter Lower (18H)
(26) CPU DMA Address Counter Middle (19H)
{27) CPU DMA Address Counter Upper (1AH)

These are 20-bit registers for setting the address from which to start the data transfer by DMA with the
CPU. Their values are incremented each time 1 byte has been transferred by DMA.

(28) Configuration Register (1BH})

Bit 0: CDL3 x Series
This bit is set to "1" when connected to the CDL30 or 35 series LSI

Bit 1: Packet Mode
When this bit is "0," transfers the decoded data in 4 packs to the DRAM for each subcode sync;
when it is *1," transfers the decoded data in 4 packs starting from the pack prior {0 the fifth pack
to the DRAM for each subcode sync.

Bit 2: Buffer Memory Size 1

Bit 3: Buffer Memory Size 2
Select the buffer memory sizes : 64kB with (Bit 3, Bit 2) = (0.0). 256kB with (0,1} and 1MB with
{1.x).

Bit 4; Error Pointer Write Data
Sets the error pointer (DDBP) value when data is transferred by DMA from the buffer memory to
the CXD1186BQ.

Bit 5: HCLK Disable Mode
The HCLK output remains low when this bit is *1.* When 0,* a clock signal with half the
frequency of XTL2 is output from the HCLK output.

Bit 6: Reserved

Bit 7: Reserved

(29) Drive Command Register (20H)
The command register for the host interface of the CXD1186BQ is mapped in the register address space
of this IC.

(30} Drive Parameter Register {21H)
The parameter register for the host interface of the CXD1188B(Q is mapped in the register address space
of this IC,

{31) Rrive Write Data Register (22H)
The write data register for the host interface of the CXD1186BQ is mapped in the register address space
of this IC.

{32) Drive Control Register (23H)
The control register for the host interface of the CXD1186BQ is mapped in he register address space of
this IC.
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2-2. Read Registers

{1) BMM Status Regisier (00H)

Bit O:

Bit 1:

Bit 2:

Bit 3:

Bit 4:

Bit 5:

Bit 6.

Bit7:

Reset Condition

This bit is set to *1* when X3RS is low and "0" when XRST is low or when "1° is written into Bit 0
(BMM Reset) of the Reset Control Register. It is used for determining whether the CPU which
was reset externally was the SCS! bus or power-on. '

CPU Buffer Read Ready

This bit is set to *1* when the 1-byte data read from the buffer memory is provided in the CPU
DMA Data Register. It returns to *0" when the data in the CPU DMA Data Register is read.

CPU Buffer Write Ready

This bit is set to "0" when 1-byte data is written into the CPU DMA Data Register. It is set to *1"
when the data in the CPU DMA data register is written into the buffer memory.

Pointer Status Flag

This bit is set to "1" when one or more error pointers were set in 1 block of data transferred from
the CXD1186BQ. It is cleared to "0" by setting & value in the Drive DMA Transier Counter.
Subcode ECC Status #0

Indicates the results of the error correction in channel R-W subcode pack #0. 1t is set to "1 when
uncorrectable data errars occur.

Subcode ECC Status #1

Indicates the results of the error correction in channel R-W subcode pack #1. 1l is set to "1" when
uncorrectabie data errors occur.

Subcode ECC Status #2

Indicates the results of the error correction in channel R-W subcode pack #2. It is set to "1" when
uncorrectable data errors occur.

Subcode ECC Status 43

Indicates the results of the error correction in channel R-W subcode pack #3. 1t is set to "1 when
uncorrectable data errors occur.

(2) DMA Status Reqgister-1 (01H)

The setting values of DMA Control Register-1 can be read from this register.

Bit O:
Bit 1
Bit 2:
Bit 3
Bit 4:
Bit 5
Bit 6:
Bit 7:

Drive DMA Enable
Drive DMA Scurce
Pointer Transfer Enable
Pointer Transfer Mode
Sync Patiern Enable
Reserved

Reserved

Reserved
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(3) DMA Status Register-2 (02H)
The setting values of DMA Control Register-2 can be read from this register.

Bit 0: Host DMA Enable
Bit 1: Host DMA Source
Bit 2. CPU DMA Enabie
Bit 3: CPU DMA Source
Bit 4; Reserved
Bit 5: Subcode P-W DMA Enable
Bit 68: Subcode P-W ECC Enable
Bit 7: Subcode P-W ECC Strategy

(4) CPU DMA Data Reqgister (03H)

The data read from the buffer memory by DMA with the CPU is wristen into this register.

(5) Interrupt Status Register (04H)
The values of this register’s bits indicate the corresponding interrupt statuses respectively.

Bit 0: Drive DMA Complete
This is set to *1* when data transfer by DMA with the CXD1186BQ is completed.

Bit 1: Subcode P-W DMA Complete
This is set to "1* when the channel P-W subcodes have been written into the buffer memory.

Bit 2. Host DMA Compilete
This is set 10 *1* when data transfer by DMA with the host is completed.

Bit 3: Host Chip Reset issued
This is set to *1” when the host writes 1" into Bit 7 (Chip Reset Bit) of the Host Control Register
and this IC is reset.

_ Bit 4; Host Command

This is set 10 *1" when the host writes a 1 byte command into the Host Command Register.
Bit 5: Pointer DMA Complete

This is set to *1* when the DMA transfer of pointers is completed.
Bit 6: Sub Q Interrupt

This is set to *1" if the falling edge of the SBSY pin (connected to the SCOR pin of the CXD2500)

is detected when "1" has been written into Bit 6 {Sub Q Interrupt) of the interrupt Mask Register.
Bit 7: Reserved

{6} Host Command Register (05H)

This register is used 1o know the commands from the host when the HMDS pin is low.

{7) Hast Parameter Bagister {06H)
This register is used to know the command parameters from the host when the HMDS pin is low. It
consists of a 10-byie FIFO.
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(8) Host Interface Status Register (07H)
This register is used to know the status of the host interface condition when the HMDS pin is low, It has the
same specifications as the Host Interface Control Register of the CXD11868Q.

Bit 0.

Bit 1:

Bit 2

Bit 3:

Bit 4:

Bit 5.

Bit &

Bit 7:

Host Interrupt Status #1 ‘
This bit turns to *1* when the CPU writes *1" into host interrupt #1 (Hos: Interface Control Reqister
Bit 0). Itis set to "0" when the host writes "1" into CLRINT#1 (Contro! Register Bit 0). This bit is
used to monitor the interrupt status to the host.

Host Interrupt Status #2

This bit turns to *1* when the CPU writes "1* into host interrupt #2 (Host Interface Control Register
Bit 1). Itis set 10 *0" when the host writes *1" into CLRINT#2 (Control Register Bit 1). This bit is
used to monitor the interrupt status to the host.

Host Interrupt Status #3

This bit turns to "1* when the CPU writes *1* into host interrupt #3 {(Host Interface Control Register
Bit 2). It is set to "0" when the host writes 1" into CLRINT#3 (Control Register Bit 2). This bit is
used to monitor the interrupt status to the host.

Parameter Read Ready

When this bit is "1," it indicates that the Parameter Register of the host is not empty and
parameter data can be read from the CPU. When "0," the Parameter Register is empty.
Parameter full. When this bitis *1," it indicates that the host Parameter Regiser is full.

Result Write Ready

Wnen this bit is *1," it indicates thal the Host Result Register is not full and result data can be
written from the CPU. When "0," the Hos! Result Register is full and the CPU cannot write the
result data into the register.

Result Empty

When this bit is *1." it indicates that the Host Result Register is empty.

Busy Status

This bit has the same value as Bit 7 of the Host Status Register. 1t is set to "1" when the host
writes & command in the Command Register. It is set to "0" when the CPU writes 1" into the
Ciear Busy Bit of the Host Interface Contro! Register.

(9) Drive BMA Address Counter Lower (08H)

(10)

{11) Drive DMA Address Counter Upper (0AH)

Indicate the Drive DMA Address Counter values.

(12) Drive DMA Transfer Counter 1 ower (0BH)

(13) Drive DMA Transfer Counter Upper (0CH)

Indicate the Drive DMA Transfer Counter values,

(14) Ezror Pointer DMA Address Counter L ower (ODH)

{15) Error

nier DMA Addr Jnter Middle (OEH)
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{16) Error Pointer DMA Addr unter r {OFH)
Indicate the Error Pointer DMA Address Counter values.

(17) Subcode P-W DMA Address Counter Lower (10H)
{(18) Subcode P-W DMA Address Counter Middle (11H)

(19) Subcode P-W DIVIA Address Counter Upper {(12H)
Indicate the Subcode P-W DMA Address Counter values.,

{20) Host DMA Address Counter Lower (13H)
(21) Host DMA Address Counter Middie {14H)

{22} Host DMA Address Counter Upper (15H)
Indicate the Host DMA Address Counter values.

(23) Host DMA Transfer Counter Lower (16H)

(24) Host DMA TJransfer Counter Upper (17H)
Indicate the Host DMA Transfer Counter values.

(25) GPU DMA Address Counter Lower {18H)
(26) CPU DMA Address Counter Middle (19H)

{27) CPY DMA Address Counter Upper (1AH)
indicate the CPU DMA Address Counier values.

(28) Drive Status Register (20H)
The Status Register for the host interface of the CXD1186BQ is mapped in the register address space of
this IC.

{29) Drive Result Reqister (21H)
The Result Register for the host interface of the CXD1186BC is mapped in the register address space of
this IC. '

(30) Drive Read Data Register (22H)
The Read Data Register for the host interface of the CXD1186BQ is mapped in the register address space
of this IC.

{31) Drive FIFO Status Begister (23H)

The FIFO Status Register for the host interface of the CXD1186BQ is mapped in the register address
space of this IC.
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Write Register

Reset Control Register (00H)

bit7 bité bits bit4 bit3 bit2 bit1 bild
SCsIic Drive BMM
Reset Reset Reset
DtdA Control Register - 1 (01H)
bit7 bité bits bit4 bit3 bit2 bit1 bitd
Sync Pointer Pointer Drive Drive
Pattern Transfer | Transler DMA DMA
Enable Mode Enable Source Enzble
DMA Controf Register - 2 (02H)
bit7 bité bits bit4 bit3 bitz bit1 bitd
Subcode | Subcode | Subcode ! Subcode | CPU cry Host Host
ECC ECC DMA ¢ Decode DMA DMA DMA DMA
Strategy | Enable Enable ! Enable Source Enable Source Enable
CPU DMA Data Register (03H)
bit7 bité bits bit4 bit3 bit2 bit1 bitd
D7 D6 D5 D4 D3 D2 D1 Do
interrupt Mask Register (04H)
bit? bite bit5 bit4 bit3 bit2 bit1 bith
Pointer Host Chip| Host Subcode | Drive
pb | oma o | Resst | DMA DMA DMA
rrup Complete Issued Complete | Compiete | Complele
Clear interrup! Register (05H)
bit7 bitg bits bitd bit3 bit2 bit1 bite
Pointer Host Chip| Host Subcode | Drive
i‘t‘;ﬁ . | oma gzzima | Reset | DmA DMA DMA
P Complete issued Complete | Complete | Complete
Host Resuit Register (O6H)
bit7 bitg bits bit4 bit3 bit2 bit1 bitd
D7 b6 D5 D4 D3 D2 D1 Do
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Hos! Interface Control Register {07H)

bit? bité bitd bitd bit3 bit2 bit1 bitd
Clear Clear Host Host Host
Busy Result interrupt Interrupt Intercupt
#3 #2 #1

Drive DMA Address Counter Lower {08H)
bit7 bité bits bit4 bit3 bit2 bit1 bito

A7 AE A5 Ad A3 A2 Al AD

Drive DMA Address Counter Middie {08H)
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bitd

|
A15 Ala A13 l A2 Alt A10 AS AB
!

Drive DMA Address Counter Upper (CAH)
bit7 bit6 bits bitd bit3 bit2 bit1 bit0

A1S A18 A17 Alg

Drive DMA Transfer Counter Lower (0BH)
bit7 bité bit5 bitd bit3 bit2 bitt b

A7 AG AS Ad A3 A2 At A0

Drive DMA Transter Counter Upper (0CH)
bit7 bité bitdS bit4 bit3 bit2 bit1 bits

At A0 Ag AB

Pointer DA Address Counter Lower (0DH)
bit7 bité bits bit4 bit3 bit2 bit1 bitd

A7 l AB AS A4 A3 A2 At AQ

|
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Pointer DMA Address Counter Middie (OEH)
bit7 bite bitS bitd bit3 bit2 bit1 bitd

At15 A4 A13 A2 At1 A10 AS A8

Pointer DMA Address Counter Upper {OFH)
bit7 bité bits bit4 bit3 bit2 bit1 bitd

/ A19 A18 At7 A16

Subcode P-W DMA Address Counter Lower {10H)
bit7 bité bit5 bitd bit3 bit2 bit1 bid

A7 A6 AS Ad A3 A2 At AO

Subcode P-W DMA Address Counter Middle (11H)
bit7 bits bits bit4 bit3 bit2 bit1 bit0

AtS A4 Al13 A12 Al A1Q A8 AB

Subcode P-W DMA Address Counter Upper (12H)
bit7 bite bits bit4 bit3 bit2 bit1 bitd

/ / A19 A1B at7 AlB

Host DMA Address Counter Lower {13H)
bit7 bite bits bit4 bit3 bit2 bit1 bit0

A7 A6 A5 Ad A3 A2 Al AD

Host DMA Addrass Counter Middle {14H)
bit7 bite bits bit4 bi3 bit2 bif1 bitd

A15 At4 A13 At2 Atlt A0 AY A8

|
!
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Host DMA Address Caunter Upper {15H}
bit? bité bits bit4 bit3 bit2 bit1 bit0

A19 AtS A7 Al6

Host DMA Transter Counter Lower (16K}
bit7 bité bits bit4 bit3 bit2 bit1 bitD

AT AS A5 Ad A3 A2 Al AD

Host DMA Transfer Counter Upper (17H)
bit7 bité pits bitd bit3 bit2 bit1 bit0

A15 Atd A13 Al2 At A10 AS AB

CPU DMA Address Counter Lower {18H)
bit7? bité bits bit4 bit3 bit2 bit1 bito

A7 A6 A5 A4 A3 A2 Al AQ

CPU DMA Address Counter Miadie {19H)
bit7 bit6 bits bit4 bit3 bit2 bitt bite

AlS Al4 A13 Al2 A1l A1D A9 A8

CPU DMA Address Counter Upper {1AH)

bit7 bité bitS bit4 bit3 bit2 bit1 bHO
/ A1S A18 A7 Al6
Configuration Register {18H)

bit7 bite bits bit4 bit3 bit2 bit1 bitd

HCLK Error Buffer Buffer
Disable Fointer Memory | Memory ;i%k:' (S:D§3X
Mode Write Data| Size 2 Size 1 enes
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Drive Command Register (20H)

Drive Parameter Register (21H)

Drive Write Data Register (22H)

Drive Control Register {23H)

-81 =

B 38342383 0015512 bT1L WA




SONY

Read register

BMM Status Register (00H)

bit? bité bits bit4 Hit3 bit2 bit1 bitd
Subcode | Subcode | Subcode | Subcode | Pointer CPU Bufter CPU Butter!
ECC ECC ECC ECC Stas | Write Read Reset
Status #3 | Status #2 | Status #1 | Status#0 | Flag Ready Ready Condition
DMA Status Register - 1 (01H)
bit7 bité bitsS bit4 bit3 bii2 bit1 bitd
Sync Pointer Pointer Drive Drive
Pattern Transfer | Transfer DMA DMA

Enable Mode Enable

Source Enable

DMA Status Register - 2 (02H)

bit7 bité bits5 bitd bit3 bit2 bit1 bit0
Subcode | Subcode | Subcode CcPU CPU Hos! Host
ECC ECC DMA DMA DMA DMA DMA
Strategy | Enable Enable Source Enable Source Enable

CPU DMA Data Register (03H)

bit7 bité bits bitd bit3 bit2 bit1 bt
D7 D6 D5 D4 D3 D2 D1 s ]
Interrupt Status Register (04H)
bit7 bit6 bits bit4 bit3 bit2 bit1 bitQ
Pointer Host Chip! Host Subcode | Drive
i‘t"’f . | oma gg::mand Reset . DMA DMA DMA
errup Complete issued | Complete| Complete . Complele

Host Command Register (05H)

bit7 bité bits bit4 bit3 bit2 bitt bitG
E
D7 D6 i D5 D4 D3 D2 D1 Do
Host Parameter Register (C6H)
bit? bité bit5 bit4 bit3 bit2 bit1 bito
D7 b6 DS D4 D3 D2 1 Do
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Host interface Status Register (07H)

bit7 bits bit5 bita bit3 bit2 bit1 bit0d
Result Parameter | Host Host Host
Busy Result : Parameter
Write 1 Read Interrupt | Interrupt | Interrupt
Saws | Emely | ceagy |V Ready | #3 # #
Drive DMA Address Counter Lower {08H)
bit7 bité bits bit4 bit3 bit2 bit1 bit0
A7 AS AS Ad A3 A2 At AD
Drive DMA Address Counter Middle (08H)
bit7 bité bits bit4 bit3d bit2 bit1 bitd
A15 Al4 At13 A2 Attt A0 Ag AB
Drive DMA Address Counter Upper {0AH)
bit7 bit6 bits bit4 bit3 bit2 bitt bitd
/ At9 A18 At7 A6
Drive DMA Transter Counter Lower (0BH)
bit7 bit6 bit5 bitd bit3 bit2 bit1 bit0
A7 A8 AS A4 A3 A2 Al A
Drive DMA Transfer Counter Upper (OCH)
bit7 bit6 bt bit4 hitd bit2 bit1 bit0
i / Al A10 A9 A8
Pointer DMA Address Counter Lower (0DH)
bit7 bité bits bit4 bit3 bit2 bit1 bit0
A7 AB A5 Ad A3 AZ At AQ
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Pointer DMA Address Counter Middle (OEH)

bit7 bité bits bit4 bit3 bit2 bit1 bitd
A15 Al4 Al3 A12 A1 A1Q Ag AB
Pointer DMA Address Counter Upper (OFH)
bit7 bilé bits bit4 bit3 bit2 bit1 bit0
A18 Al8 Al17 Al6
Subcode P-W DMA Address Counter Lowar (10H)
bit7 bit6 bit5 bit4 bit3 hit2 bit1 bit0
A7 A6 AS Ad A3 A2 Al AD
Subcode P-W DMA Address Counter Middle {11H)
bit7 bité bits bit4 bit3 bit2 bitt bitg
AlS At4 A13 Ai2 A1l A10 A AB
Subcode P-W DMA Address Counter Upper (12H)
bit7 hité bits bita bit3 bit2 bit1 bitd
A19 Al8 A17 A8
Host DMA Address Counter Lower {13H)
bit7 bits bits bit4 bit3 bit2 bit1 bit0
A7 A8 AS Ad A3 A2 At AD
Host DMA Address Counter Middle {14H)
bit7 bité bith bit4 bit3 bit2 bit1 bit0
A15 Al4 A13 A2 Atl AlD AS A8
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Host DMA Address Counter Upper (15H)

bit7 bite bit5 bitd bit3 bit2 bitt bits
A1g AlB AT Al8

Host DMA Transfer Counter Lawer {16H)
bit7 bité bits bitd bit3 bit2 bit1 bite
A7 A8 A5 Ad A A2 At AQ

Host DMA Transfer Counter Upper (17H)
bit7 bitg bits bit4 bit3 bit2 bit1 bit®
A5 A4 A13 A12 A1 A0 AZ A8

CPU DMA Address Counter Lower (18H)
bit7 bité bits bit4 bit3 bit2 bit1 bito
A7 A8 AS Ad A3 A2 Al AD

CPU DMA Address Counter Middle (19H)
bit7 bite bit5 bit4 bit3 bit2 bit1 bito
AlS Atd A13 Al2 ! A1l A10 A A8

CPU DMA Address Countaer Upper (1AH)
bit? bits bitS bitd bit3 bit2 bit1 bit0

|

/E Afe Al8 A17 AlB
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Drive Status Register (20H)

Drive Rasul Register (21H)

Drive Read Data Register (22H)

Drive FIFO Status Register {23H)
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3. DMA Functions

3-1. Cverview
This IC accepts requests for DMA to the buffer memory from the six DMA chanrels of drive (CXD11868Q),
error pointer (CXD1186BQ), subcode P-W (CXD2500}, host, CPU and buffer memory (DRAM) refresh.

Then, it generates memory cycle signais for an external buifer memory (DRAM), and executes DMA
Cycles.

3-2. DMA Address Counters
The DMA address counters hold the buffer memory addresses of each DMA channel, which are divided
into row and column addresses as the memory addresses of the external DRAM buffer memory in
accordance with the Configuration Register Bit 2 and 3 (buffer memory size) settings, and output the
addresses from BAO 10 9. The address counter values for each DMA channe! are incremented each time
the DMA cycle is executed. The DMA address counter values of five channels (except the buffer memory
refresh channel) can be set or read from the CPU.

3-3. DMA Transter Counters
The DMA transfer counters hold the number of bytes to be transferred for each DMA channel, they are
decremented each time a DMA cycle is executed, and DMA is completed when their values reach zero.
The values of the DMA transfer counters for the drive (CXD1 186BQ) and host DMA channels can be set or
read from the CPU but the initial seiting of the DMA transfer counter for the subcode P-W (CXD2500)

channel is fixed and its value cannot be set or read from the CPU. The CPU and buffer memary refresh
channels do not have DMA transfer counters.

3-4. Drive DMA Channel

(1) Execution of DMA cycle

DMA transfer for the drive DMA channel is requested by making the DDRQ signa! activated, and the DMA
cycle is executed.

(2} Procedure of control from CPU

Described below is the procedure of control exercised by this IC when DMA transfer for the drive DMA
channel is 10 be executed.

+ The number of bytes to be transferred is written into the Drive DMA Transtfer Counter.

¢ The head address of the bufier memoery 10 be accessed is written into the Drive DMA Address
Counter (and also into the Error Pointer DMA Address Counter if necessary’.

¢ "1" is written into Bit O (drive DMA enable) of DMA Control Register-1, and the prescrived values are
written into Bi 1 to 4. (This causes the DMA Cycle execution to start.)

¢ When the DMA transfer of the number of bytes written into the Drive DMA Transfer Counier is
completed, Interrupt Status Register Bit 0 (drive DMA complete) is set to *1." Also, the drive DMA
transfer register is zero, and the Drive DMA Address Counter holds the address following :he buffer
memory address in which data was last transferred by DMA.
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(3} Variations of DMA ‘ransfer for drive DMA channel
Depending on the settings of Bit 0 to 4 of DMA Control Register-1, options such as the addition of a

dummy sync pattern or DMA transfer of error pointers can be selecled for the DMA transfer of the drive
DMA channel, as shown in the table below.

Bit 0 |Bit 1 (Bit2 |Bit 3 |Bit 4 | Description of DMA transfer

0 X X X X | DMA transfer prohibited

1 0 X X x | DMA transfer of main channei data and error pointers from buffer
memory to the CXD11868BQ
1 1 0 X 0 | Writing of main channe! data from the CXD1186BQ into buffer
memory
1 1 o] X 1 | Addition of dummy sync pattern at head of above data

1 1 1 4] 0 | Writing of main channel data and error pointers from the CXD1186BQ
into buffer memory (separated mode}
1 1 1 0 1 | Addition of dummy sync pattern at head of above dala

1 1 1 1 0 | Writing of main channel data and error pointers from the CXD1186BQ
into bufter memory (mixed mode)
1 1 1 1 1 Addition of dummy sync pattern at head of above data

(4) DMA transfer of pointers
When DMA transfer from the CXD1186BQ (9-bit data) into the butfer memory {8-bit data}, the error pointers
sent together with the drive main channel data are serial-to-parallel converted in the IC and the data is
written one byte at a time into the buffer memory. When executing DMA for error pointers, therefore, the
number of drive DMA transler must be a multiple of 8.
When DMA transfer from the buifer memory (8-bit data} to the CXD1188BQ (9-bit data), the value seiected
by Bit 4 {error pointer write data) of the Contiguration Register is used as the error pointer, and only the
number of transferring bytes set in the Drive DMA Transier Counter is output from the DDBP pin along with
the main chanrel data.
When DMA transfer from the CXD1188BQ (9-bit data) into the buifer memory (8-bit data), 8-byte of the
main channel data are first written, and then 8-5it of the error painter corresponding to this data is writien
as 1-byte data. As cescribed below, there are two modes for writing the main channel data and error
pointers.
. rated m
The main channel data and error pointers are separated and written in different locations on the
buffer memoary. The write head address for each is set in the Drive DMA Address Counier and
Pointer DMA Address Counter. The number of transferring bytes of the main charne! data is set
in the Drive DMA Transfer Counter.
+ Mixed mode
8-byte of the main channel data and 1oyte of the error pointer are repeated in this sequence and
written in & continuous buffer memory address. The write head address is set in the Drive DMA
Address Counter, and the Pointer DMA Address Counter value is ignored. The number of bytes
transterred of the main channe! data is set in the Drive DMA Transter Counter,
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{6) Writing of dummy sync patterns into buffer memory
if Bit 4 (sync patiern enable) of DMA Control Register-1 is set to “1" when DMA transfer from the
CXD1186BQ to the buffer memory, a 12-byte ¢ummy sync patiern is generated in the IC and written into
the buffer memory prior to data transfer from the CXD1186BQ. Following the dummy sync pattern from the
buffer memory address set in the Drive DMA Address Counter, the data from the CXD1186BQ is writlen
into the buffer memory. The number of bytes for data transferred from the CXD1186BQ must be set in the
Drive DMA Transfer Counter. (Exclude the number of dummy sync patterns.)

3-5. Subcode P-W DMA Channel

When Bit 5 (subcode P-W DMA enable) of DMA Control Register-2 is set to "1," the channel P-W subcodes
decoded in this IC are written into the buffer memory. The number of byies transferred is fixed (at 96).

(1) Execution of DMA cycle
DMA transfer of the subcode P-W DMA channel is requested by the timing generator signal used to read
the subcode P-W in this IC, and the DMA cycle is executed.

{2) Procedure for controliing IC from CPU
Described below is the procedure for controfling this IC when subcode P-W channei DMA is to be
executed.
+ Write "1” into Bit 4 (subcode P-W decode enable) of DMA Control Reqgister-2 10 execute DMA of the
subcode P-W channel. As a result, subcode P-W decoding commences.
+ Write the head address of the buffer memory to be directly accessed into the Subcode P-W DMA
Address Counter.
¢ Write *1* into Bit 5 {subcode P-W DMA enabie) of DMA Contro! Register-2. (As a result, the DMA
cycie is executed when the decoding has been completed.)
+ When the DMA transfer of 96 bytes is completed, Bit 1 (subcode P-W DMA complete) of the Interrupt
Status Register is set to *1.° The Subcode P-W DMA Address Counter holds the address value
following the buffer memory aodress which was last transferred by DMA.

{3) Subcode P-W error correction
Subcode P-W errors are corrected when *17 is written into Bit 6 {subcods P-W ECC enable) of DMA Control
Register-2 at the same time as "1" is written into 8it 5 (subcode P-W DMA enable of 1he same reg'ster).
In this case, Bit 1 (subcode P-W DMA complete) of the Interrupt Status Register is set 1o "1 when al! the
operations up to the DMA transfer have bsen compieted. Double correction is performed when 1" is
written into Bit 7 (subcode P-W ECC strategy) of DMA Control Register-2.

(4} Error discrimination

Upon completion of the DMA transfer, the presence or absence of errors in each of 4 packs is written Into

Bit 4 to 7 of the BMM Status Register. These statuses are valid for about 13 ms alter DMA transier is
completed.
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3-6. Host DMA Channel

{1} Execution of DMA cycle

DMA transfer of the host DMA channel is requested when the HDRQ signal becomes activated, and the
DMA cycle is executed. For further details, refer to chapter 4.

(2) Procedure for controlling IC from CPU

Described below is the procedure for controlling this IC when DMA trarsfer of the host DMA channel is
executed.

+ Write the number of bytes transferred into the Host DMA Transier Counter.

+ Write the head address of the buffer memory, to which the data is transferred by DMA, into the Host
DMA Address Counter,

+ Write *1" into Bit 0 (host DMA enable) of DMA Control Register-2 and *0® or 1" intc Bit 1 (host DMA
source) depending on the transfer direction. (When these are written, the DMA cycle execution
commences.)

+ When the DMA transfer of the number of bytes written into the Host DMA Transfer Counter is
completed, Bit 3 (host DMA complete) of the Interrupt Status Register is set to "1." Also, the Host
DMA Transfer Register is zero, and the Host DMA Address Counter holds the value of the address
following the buffer memory address which was last transferred by DMA.

3-7. CPU DMA Channel

(1) Execution of DMA cycle

DMA transfer of the CPU DMA channel is requested by read/write with the CPU DMA Data Register, and
the DMA cycle is executed.

{2) Procedure for controlling IC from CPU
Described below is the procedure for controlling this IC when DMA ransfer of the CPU DMA channel is
executed.

¢ Write the head address of the buffer memory, to which the data is transferred by DMA, into the CPU
DMA Address Counter.

+ Write *1" into Bit 3 (CPU DMA enable) of DMA Control Register-2 and "0° or "1* into Bit 4 (CPU DMA
source} depending on the direction of transfer. (When these are written, the DMA cycle execution
commences.)

+ In reading data from the buffer memory, Bit 1 (CPU buffer read ready) of the BMM Status Register is
set 1o "1 when the data read from the buffer memory is written iato the CPU DMA Data Register.
Therefore, first check this status and then read the data from the CPU DMA Data Register. When the
data is read from the CPU DMA Data Register, Bit 1 returns to "0’ and the CPU DMA Address
Register is incremented. When the next data is written into the CPU DMA Data Register from the
buffer memory, the Bit is again set to "1.* Check this status and then read the next data from the CPU
DMA Data Register.

+ In writing data into the buffer memory, first check that Bit 2 {CPU buffer write ready) of the BMM
Status Register is 1" and then write the data into the CPU DMA Data Register. Bit 2 (CPU buifer
write ready) is set to “0" when the data is written in the CPU DMA Data Register but when this data is
written into the buffer memory, it returns fo 1" and the CPU DMA Address Register is incremented.
Check that Bit 21is set to “1* again and then write the next data ino tne CPU DMA Data Register.
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4. Host Interfaces

4-1. Overview
The CXD1198AQ can be connected with the Intel 80-series host bus or SCSI contro! LS {CXD1185, etc.)
as the host interface. The selection can be made by the HMDS pin as follows.
When connecting with the Intel 80-series host bus, input a low logic level to the HMDS pin or leave it open;
when connecting with the SCSI control LS, input a high logic level to the HMDS pin.
Except for the fact that the XTC pin is not supported, the hos: interface specifications of this IC are the
same as those for the CXD1186BQ.

4-2. When connecting with the Intel 80-series host bus

When connecting this IC with the Intel 80-series host bus, input a low logic level 1o the HMDS pin or leave
itopen. Fig. 4.1 shows an example of the connection.

{1) Commands/siatuses transfer between host and CPU
The host can access each of the four write and read registers using the HAQ, HA1, XHCS, XHRD and
XHWR pins. The DMA transfer mode is also supported by the WRDATA and RDDATA registers and,
regardiess of the HAO, HA1 and XHCS pin values, the registers are selected by the XHAC, XHRD and
XHWR pins, and DMA transfer is conducted belween the host and buffer memory. The Parameter Register
and Resuit Register are 10-byte FIFO registers.
Inputting a fow logic level to both the XHAC and XHCS pins is prohibited at the same time.

* Write registers
+ Command reqister (O0H)
The host writes commands into this register. When it does this, an interrupt reguest is applied from
this IC to the CPU. Bit assignment and function atiribution is performed by the drive control
program.
¢ Parameter register (01H) .
The host writes into this register command parameters required for the CPU 1o execule the
commands. This is a 10-byte FIFO register.
+ WRDATA (write data) register (02H)
This register is for writing data inio buffer memory from the host. Data ¢an be written into either the
/O mode or DMA mode.
+ Control register (03H)
This register is for the direct control of the hardware in this IC by the host,
Bit 0 to 2: INTCLR#1 to 3 (interrupt clear #1 to 3)
By writing "1 into any of these bits, the corresponding interrupt status is cleared. These bits
automatically return to "0 after the interrupt status inferrupt is cleared. So, there s no need to
write "0 again.
Bit 3 to 5: ENINT#1 to 3 (enable interrupt #1 to 3)
By writing *1* into any of these bits, the corresponding interrupt stetus is enabled. The host
can also read the values of these bits from the S:atus register.
Writing “1* into a bit is prohibited when is corresponding interrupt status is high. Therefore,
before writing *1" into any of these bits, the nost must read the Status register and check its
interrupt status,
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Bit 6: CLRPRM (clear parameter)
The Paramster register can be cleared by writing 1" into this bit. This bit automatically returns
to 0" after the Parameter register is cleared. So, there is no need 1o write 0" again.

Bit 7: CHPRST (chip reset}
This IC is internally initialized by writing *1" into this bit. This bit automatically returns to *0"
upon completion of the initializing. So, there is no need to write *0° again. An Interrupt
request can be generated to the CPU by writing *1* into this bit.

* Read registers
. ister (OOH)
This register is for the host to read the statuses in this IC.
Bit O to 2: INTSTS#1 to 3 (interrupt status #1 10 3)
The values of these bits correspond to that of Bit © to 2 in the CPU's Host Interface Contro!
Register respectively. When each bit is "1, an interrupt request is generated to the host
provided that the corresponding interrupt of the bit is enabled.
Bit 3 to 5: ENINTST#1 to 3 (enable interrupt status #1 to 3)
The values of these bits correspond to that of Bit 3 to 5 in the control regisier.
Bit 8: Data request status
This bit has the same value as the HDRQ pin, and it indicates that the IC has requested the
host for buffer memory data transfer. When transferring data n the /O mode, access the
WRDATA or RDDATA registers after the host has checked that this bit is *1 *
Bit 7: Busy status
This bit is set to *1* by the hos: writing a command in the Command register. I is set to 'C° by
the CPU writing "1" into the clear busy bit of the Host Interface Control Register.
* Result reqister (O1H)
The host reads the results after the command execution from this register. This is a 10-byle
FIFO register.
+ BODATA (read datg) register (02H)
This register is for the host to read the data from the buffer memory. Data can be read in the
O mode or DMA mode.
+ [IFO status reqister (03H)
This register is for the host to read the status of the Parameter or Resu't registers,
Bit 0. Parameter write ready
When this bit is "1," it indicates that the parameter register is not full and the host can write
parameter data.
Bit 1. Parameter empty
When this bit is *1," it indicates that the parameter register is empty.
Bit 2: Result read ready
When this bit is "1," It indicates that the host result register is not empty and the host can read
result data. '
Bit 3: Resut fuil
When this bitis “1," it indicates that the host result register is full,
Bit 4 1o 7: Reserved
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Write registers

Command Register (00H)

bit7 bité bitS bitd4 bit3 bit2 bit1 bt
D7 D6 D5 04 D3 D2 D1 Do
Parameter Register (01H)
bit? bité bits bitd4 bit3 bit2 bit1 bitG
D7 ol D5 D4 D3 D2 D1 Do
Write Data Register (02H)
bit7 bité bitS bit4 bit3 bit2 bit1 bit0
]
D? D& D5 D4 D3 D2 ot | DO
Control Register (03H)
bit7 bité bits bit4 bit3 bit2 bit1 bitQ
Chip Clear ENINT | ENINT ENINT INTCLR | INTCLR | INTCLR
Reset FIFO 43 #2 # #3 #2 #1
Read registers
Status Register (00H)
bit7 bit bits bit4 bit3 bit2 bit1 bits
Busy ga‘a ENINTST | ENINTST | ENINTST! INTSTS | INTSTS | INTSTS
Status equest | g w2 # 43 a2 #
Status
Result Register {01H)
bit7 bie bits bit4 bita bil2 bif1 bitd
D7 D6 D5 D4 D3 D2 D1t 0o
Read Daia Register (02H)
bit7 bit bitS bit4 bit3 bit2 bit1 bit0
o7 (5733 D5 D4 D2 D2 D1 Do
FIFO Status Register (03H)
bit7 bité bits bit4 bit3 hit2 bit1 bito
; Result 2::3“ Parameter :?n.'; meter
Full Ready Emply Ready
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{2} Host and CPU contro! procedure

Fig. 4.2 shows an example of the host and CPU control procedure. In this example, the host gets to know
the interrupt status by polling the Status register.

(3) Data transfer between host and buffer memory

This IC contains 2x8-bit FIFO registers (WRDATA, RDODATA), and data can be transferred at 4MB/s
maximum,

{3-1) Data transfer in DMA made
Data is transferred between the host and this IC by means of handshaking using the HDRQY/XSAC and
XHAC/SDRQ pins.
The HDRQ/XSAC pin outputs the HDRQ signal requesting data transfer from the IC to the host and the
XHAC/SDRQ becomes the corresponding acknowledge signal XHAC.
+ Data transfer from host to butfer memory (nost DMA source bit = 1%
When the host DMA enable bit is *1* while FIFO is not full and the XHAC pin is high, this IC sets the
HDRQ pin high. When ihe acknowledge signal returns from the host, the HDRQ pin is set low. Data
from the host is retrieved in this IC at the XHAC pin rising. The data retrieved is written in sequence
into the addresses of the buffer memory selected by the Host Address Counter Register.
+ Data transfer from bufier memory to host (host DMA source bit = ')
When the host DMA enable bit is "1,” the data in the address of the buffer memory selected by the
Host Address Counter Register is retrieved in this IC. When the buffer memory data is retrieved, this
IC sets the HDRQ pin high if the XHAC pin is "1.* When the acknowiledge signal returns from the

host, the HDRQ pin is set low. While this pin is low, this IC outputs the data retrieved from the bufter
memory to host bus HDBO 10 7.

(3-2) Data transfer in the ¥O mode
The host can transfer data with the buffer memory by writing or reading the WRDATA or RDDATA registers.
In this case, the control of this IC by the CPU is not different from that in the DMA mode. Fig. 4.3 shows
the host control flow when data is transferred between the host and buffer memory in the /0 mode.

{3-3) Completion of data transfer
There are two following methods 1o complete data transfer,
* By using the Host Transfer Counter. {This is the usual method.)
* By setting the host DMA enabie bit 10 "0."
+ When using the Host Transfer Counter
When transferring data using the Host Transfer Counter. the CPU should periorm the following
operations prior to the data transfer.
- Write the number of bytes for data transferred into the Hos: Transter Counter,
« Write the data transfer direction {nost DMA sowce} and *1" into the host DMA enabie bit,
When these are written, data transfer commences.
The Host Transfer Counter is decremented each time data is written nto FIFO. When i's value is
reduced to zero, further data is not written into FIFO. When alt the FIFO data is read out, the host
DMA complete status (Interrupt Status Register Bit 2) sets on,
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+ When the host DMA enable bit is set to "0
Data transfer is stopped when the host DMA enable bit is set to "0 during actuai transfer. Then
the transfer of data between this IC and the host or buifer memory may de suspended so that the

values of the Host Address Counter and Host Transfer Counter after suspension cannot be
guaranteed.

In this case, the host DMA complete status does niot set on.

(4) Procedure for conwrolling IC from CPU
Described below is the procedure for controlling this IC when DMA transfer of the host DMA channe! is 1o
be executed.

+ Write the number of bytes transferred into the Host DMA Transfer Counter.

¢ Write the head address of the buffer memory, to which the data is transferred by DMA, into the Host
DMA Address Counter.

¢ Write "1" into Bit O (host DMA enable) of DMA Control Register-2 and "0 or "1 into Bit 1 {host DMA
source), depending on the transfer direction. (When these are written, the DMA cycle execution
commences.)

+ When the DMA transfer of the number of bytes written into the Host DMA Transfer Counter is
completed, Bit 3 (host DMA complete) of the Interrupt Status Register is set to "1.* Also, the Host
DMA Transfer Register is zero, and the Host DMA Address Counter holds the value of the address
following the buffer memory address which was last transferred by DMA.

4-3. When connecting this IC with the SCS! contro! LS|

When connrecting this IC to the SCSI control LS!, input a high logic level to the HMDS pin. Fig. 4.4 shows
an example of the connections.

(1) Data transfer between SCSI controf LSt and buffer memory
Data is transferred between the SCSI control LS| and this IC by means of handshaking using the
HDRG/XSAC and XHAC/SDRQ pins.
The XHAC/SDRQ pirt cutputs the SDRQ signal requesting data transfer from the SCSI control LS to this IC,
and the HDRQ/XSAC become the corresponding acknowledge signal XSAC.
+ Data transfer from SCSI controt LSI 1o buffer memory (host DMA source bit = *1%)
When the host DMA enable bit is *1." and the SDRQ signal is input, this IC outputs a low-level signal
from the XSAC pin provided that FIFO is not full. Tre data is retrieved in this IC at the XHWR pin
rising. The data retrieved is written in sequence into the addresses of the buffer memory selecied by
the host address counter.
¢ Data transfer from buffer memory to SCS! control LS! (host DMA source bit = ‘0
When the host DMA enable bit is "1, the data in the address of the buffer memory selected by the
Host Address Counter is retrieved in this IC. When, with the buffer memory Cata retrieved, the SDRQ
signal X is input, this IC outputs a low-level signal from the XSAC pin and, while this pinis iow, the IC
outputs the data retrieved from the buffer memory 1o host bus HDBO to 7.
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{2) Completion of data trans‘er
For details on how to complete the data transfer, refer to section *(3-3) Compistion of data transfer” on the

previous page.
(3) Procedure for controlling IC from CPU
When data is o be trans‘erred between the SCS! control LS| and buffer memory, the procedure for

controlling this IC from the CPU is the same as for the intel 80-series host bus described in the previous
section. Refer to *(4) Procedure for controlling IC from CPU" in the previous section.
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Buffer Memory
8k X 3Bit S-RAM

DATA
BCLK
LRCK
C2r0

CXD2500

WFCK

HBDG-7.P

XHAC
HDRQ
XHWR/XHRD
XHCS/HAD, 1
XRST

CXD1186BQ

Buffer Memo

64K/2561/1 Mréyze D-RAM

SCOR

SBSO
EXCK

L S
ul ol W ;
<] <« z [=)
%% % 3
3
» XDAC CXD1198AQ @©
DDRQ 5
< XDWR/XDARD XHWR (o}
XDCS/DAQ, 1 “XumD > =
<« XDRS [cxHes o 2
< =3 g
WFCK A0y ©
SCOR HNT o 8
» TN,
SBSO | _HMDS o
EXCK | XHRS
[, ]
S
>
Reset
DBO-7
AD-5
XRD  Control
xwr CPU
» INT1
» INT2
R T s
XCS2| Decoder

Fig. 4.1 Example of connection with inte! 80-series host bus
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4
C START ) iMerrupt Processing

Read Status Register Read Interrupt Status

YES Host Q'?m;nand
NOC
Write Parameter Read Host Command
Write Command Read Host Parameter

interrupt Clear

« 4

Command Start

Read Status Register

Interrupt Status

Command
Comp?{eted

h 4

Read Result

YES

Write Result
END _\
( /

Write Host Interface
Control Register

Fig. 4.2 Example of commands/siatuses transier between host and CPU
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N : Number of bytes transferred

Read Status Register

DREQSTS
= tl-t L] ?

Read Data or Write Data

n=n—1

NO

YES

=

Fig. 4.3 Example of data fransfer controi in YO mode

— 48 -

M 3382383 0015530 L17 WM




SONY CXD1198AQ

Butfer Memorg
64k/256k/1M Byte D-RAM

A A A
ol o W o
g g =
x| x| X o
(]
[=]
0
X
O «—XDAC | XHAC/SDRQ
© __DDRQ CXD1198AQ XDRQIXSAC CXD1185
I+ XDWR/XDRD XHWR 4
g <« XDCS/DAQ, 1 XHRD
Q . XDRS >
e WFCK | HMDS
) SCOR . XHRS
o SBSO HOLK o
= 2 EXCK XSRS
2 W ow ot
w._.af v o nido o & o
QEEE 2 Q¢ REke 8 &
AT AA A
) . DBD-7
Refer to Fig. 4.1 for an example of the
conngctions on the CXD1186BQ and AC-5
CXD2500 sides. XRD Control
xwr CPU
» INT1 '
XCS1
Address .
XC82| pacoder hAG*S

Fig. 4.4 Example of connaction with SCS| contro! LSI
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Package Outline  Unit : mm

100pin QFP (Plastic)

239%™
20013
I s -
= O O =9 |E
% O gai dg
BB LRHLRH Hﬁﬁﬂﬁﬂﬂﬁﬁﬁﬂﬁﬁﬁjo -
e
. Qift%s o
3 |
0 -10}_’534 % SONY NAME
= ETAJ NAME I*GFP3100-P-1420-A
S JEDEC CODE

Detailed diagram of A

0155 %8s
22008 045 |

S
\)

2751838

GQFP-100P-1 Q1
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