3. NAND FLASH memory / SMC(Smart Media Card) &2 9] A4

FLASH memoryt Fd YAEdX9 AF8 devicex d| A& 2
o 7FAX o portable cardEth A H gk A o]™ 8bit or 16bit parallel % o]
nR &S wacd o] o o2k FLASHE e A43*|E controldt=
E22 A%, 7|27 F+ control register®} data registerd] 7|EGFE o]
FolAm EEt9 9] fast read/write DMA EZoA @93lEE 45 o]
olth. AA9 simpled T-FE control register:= 2 FLASH pinell =292
™ read/write strobe &% % FLASH JE] H|EE ol&Qlt),

FLASH memory?] HAEEL command ¢} address® < t2 dHolHE
read/writest= @728 Hol v 29 @] SRAMolY DRAMALE- 8}
o] AbgstH Hrh AA oAM= AREst7] el invalid blocks check 3%
Ab&ShE Aol EFoh o5 invalid blocke checkdli flowE YeER O] Bt
=3

[

| Bei Block Address = 4 I

1
Inerermmnt Blook Address | |

@ Check "FEN" at tha column oddrass 517

1 In tha blogk
Grite {or update) ™ of tha 151 and 2nd page in thia blag
inemlic Biockis) Toile

Yeu

;

Na

Lass Biogk T

Yes

[Z284-7] FLASH invalid block check diagram
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o] 714 FLASH control registerS WA 2yas o3 2o}

B FLASH control #0 REGISTER : D9 (Byte access SFR)

7(1/0)

6(1/0)

5I/0) | 40/0) | 3U/0) | 2/0) 11/0) | 0/0)

R/Bb

CEb

CLE ALE M1 MO WED REDb

RESET VALUE : 11000011

ZF bitd 715 tEI 2
R/Bb : READY/BUSYb - read flag
CEb : FLASH chip selection bit
CLE : FLASH command latch enable
ALE : FLASH address latch enable

M1,MO : flash control mode selection®|t}. 7| sH &2 AA 4742 FE.

mode 0, [0,0] : address/command latch write

mode 1 [0,1] : address/command latch read (ex. status reading)

mode 2 [1,0] : sequential write(programming) 528 byte

mode 3 [1,1] : sequential read 528 byte

WED : write strobe

REDb : read strobe

B FLASH control #1 REGISTER : DAh (Byte access SFR)

7(1/0)

6(I/0) 5(I/0) |4(1/0) | 3(1/0) | 2(1/0) | 1(1/O) 0I/0)

doneb28

doneb28cear SELECT FLASH

RESET VALUE : 11000011

done528 (output) : 528byte trasfer to DMA done flage]t}. o]bit® <13

DMA address/WRB/REB Al &7} FoE S vehfo] s},
o] BM|EE By IS donb28clearE AF&3le] thA] DMA
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e 738 A
doneb28clear(input) : making doneb28 signal to LOW signal
done528clear bit”} High->LOW<Y ul 1% DMA
WRB/REB7} &%} 3t DMA_ADDR7} A& S 7l

oM 2 =) sampe FLASH 1Page reading start ocde
mov FLASHCON1 #40h ; done528clear on => DMA_ADDR resetting
mov FLASHCON1,#00h ; done528clear off => DMA_ADDR increase...
mov FLASHCON,#0ch ; CEb/ mode3/REb high
; wait busy... for 528 reading....
wait_end528:
mov a,FLASHCONT1
anl a,#80h
cine a,#80h,wait_end528

SlectFLASH : reset="0" => on board flash, 1" => SMC select
o] #& 7IA F8ee] FLASHE ALE/CLE% controldl &

muxing +th...

B FLASH command/address REGISTER : DBh (Byte access SFR)

71/0) | 6(I/O) | 5(1/0) | 40/0) | 3(I/O) | 2/0) 1(1/0) | 0U/0)
CA7 CA6 CA5 CA4 CA3 CA2 CAl CAO

ZY4 F#el 223 mode 0,19 223 command 2 addressE A &A1 7]
registero] . H 238k 52t g}l command % addressE A WolFH ®©ul
AukH 0 7 read= 0x00, eraser® 0x60, program= 0x80, status reading=
0x70°]™ A command % address® B+ FLASHY SMC®| datasheet&
ZHa sk H
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52 flash memory®] 7|2 &2} timingS WE AT

* Address Latch Cycle

i tELE—n
CLE |
ce A\
finifs P $wF —a
T M ey
- (N AP A [-.-.1—.\ J
LALH

AL
ALE 1

‘rf.- TUH& .—m..r.—L
rmgiL‘

[T
D&+

WOoe—7

FEl
I A-A7

D

._.I
- A'l?-.ﬁ.ux

* Command Latch Cycle

[

ELE j

H‘ll:l.ﬁ'ﬁ o—p0L
== =0 P
: r 7
— bR —n
WE \ /

s —taH

ALE i *

-_l:;ﬂ_-I

W=7

[Tt
J Command I

[2984-8] FLASHol address/command
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READ1 OPERATIONIREAD ONE PAGE)
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Qa7 :){m- w II'Ii.'-. = .l.-'xﬁ.l -k Hu b

RiB

I [ e N

i

15 HE"

lARZ

\__/ i

o DAY

-—1|-'—1 A — e
TaVaATaVAWRY
|Fif =

Coirn Pagr{Rawi
Addroen Atichmgs

e € sy ¥ H;.(__HJMH =N

|

[Z2894-9] FLASH 512byte Block read timing

PAGE PROGRAM OPERATION

CLE

il

ALE

Al

liDa~7

-\ /
\

s - —ie— ]

qpC

—IWWE*s—-IFROC N
5 0 O TR B vh 0.5 0 e 0
Spqunmiai Data Cokmr ‘m’ 1 i 525 By L Pregiani Firan Sl
il Covtrertared - Akl 1;“. Spnai gt Craninasil Carimani
.lll_ﬁ_Jr I

(A3 Buirnessh | Parngeem
|1 Erenr ' Pregram

[2234-10] FLASH 512byte Programming timing
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BLOCK ERASE OPERATION (ERASE ONE BLOCK)

CLE / \ / 1 ! \
N A
/

)
11}

G

iwe

—— | BE R

|

e T\

[
C

Oe~7 K it xﬂ.-—ﬂ.--xl.-'-ﬂ..:-}l{ sall] } 'L‘ T j'" { |-D{|_.."
Ny g
i Eagu(Fow) I
ey L f
B By ¥
3 " Iy Syl Ersan
‘;‘::—;?;tlﬁﬁ Erew Croammmd Rt St (5T Encr in Eris
- Cammand

[2¥4-111 FLASH 512byte Erase timing

$19] timing diagram¥ A A¥E control register® AF&3dlE U2 firmware
code® st #oh AA firmware: AW o FANE A Ee AL
[l Rt

void flash_block_read(Word page) {

IIII11701770171117117177777] for SMC
FLASHCONI1=0x01; // SMC select

IIII11701770171117117177777] for SMC
DMACON = 0x40; // FLASH DMA access
FLASHCONO = 0x03; // CEb/Mode0
FLASHCA = 0x00; // flash command
FLASHCONO = 0x21; // CEb/CLE mode0/WEb
FLASHCONO = 0x23; // CEb mode0
FLASHCONO = 0x03; // CEb mode0
FLASHCONO = 0x11; // CEb/ALE mode0/WEb
FLASHCA = 0x00; // flash #1 addr
FLASHCONO = 0x13; // CEb mode0

FLASHCONO = 0x13; // CEb mode0
JIII10770077077107717717771177177777) for SMC 64Mbyte
// FLASHCA = page>>16; // flash #3 addr
Vi FLASHCA = 0x00: // flash #4 addr
V4 FLASHCONO = 0x11; // CEb/ALE mode0/WEb
Vi FLASHCONO = 0x13; // CEb modeQ
II11710770077077107717717771077777177) for SMC 64Mbyte

FLASHCONO = 0x03; // CEb mode0 ALE OFF

while('(FLASHCONO & 0x80)); // READYB HIGH
T 10011111707717777] - for SMC

FLASHCON1=0x41; // dma address resetting

FLASHCONI1=0x01; // (= done528 toggle)
IIIIIT110700777717717771777777] - for SMC
FLASHCA = page; // flash #2 addr FLASHCONO = 0x0c; // CEb  Mode3/REb
while(!(FLASHCON1 & 0x80)); // waiting end..
while(/(FLASHCON1 & 0x80)); // waiting end..
FLASHCONO = 0x13: // CEb mode FLASHCONO = 0x43; // CEb HIGH

FLASHCONO = 0x11; // CEb/ALE mode0/WEb

FLASHCA - page>>8; // flash #3 addr delay (5);
FLASHCONO = 0x11; // CEB/ALE mode0/WEb
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4. Multi-Media Card &9 AA

MMC7tE+= A7]17F of 22 #AR MP3y txdsidet & 43 t)A

"

Aol Wol 20t AR WMoz ds| I Abgo]l F7HEE FAloly
7hA el obA mAAL T &Fo] AA Frhe= FloA AFE cycleo] THEA AA
e &8 Zdom dddn. a9y dwrdow  Fo] AMEStE  serial
FLASH card?] MMCZ controld]l X A% 2 Zolgt #w3lY interface
SHA = AT

9 2FoAME AW AR MMCx= 27FA9]  protocol &= HolgH Z

read/writedth. 27FA] RE=o] Aol thF 3 o] tpr] g ofda it

=

MultiMediaf ard sri
[ bree-wire werinl fuly bus (Ulock, comumind, duin) hreesveire serial duby bus {Clock, dalaln. dowdha) +
cant spevific U5 sgnil.
Up b &4k cands addressuble by the bus pristocal Card selection viga bardware 1S saponl
Esv corid identification Mol pvillakle
i IT-:II-FII'IWCEIEIJ ifnin jrunsker leuluul. A nom |'-r-:1|:'i:u:x| haln irnsker masle 15
ivailahle
sequential and singiermmltple Meck oriemted dimn *suplerduliple Flock readdwrie

trunsdet

[34-1] MultiMedia mode®} SPI mode®] H]xl

B =folAe 73 HolAds 9dll SPI mode¥t 1#3dte] firmware? ]S
3t 24 registert;t 71} h/wd 2 interface™= 714 BRE= FUEE 5o
multimedia mode® firmware#} S stH 2 Zolg AztE o)

2 %2 MMCA standard rev3.19] A &= SPI mode®l| A = multiple block read”}

7} 3 A9k Aok single block read® Qg #H o] A5 423 3},
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52 [Z174-1112 MMC clock?} DATA®] timing diagram< el T

Mk

Clock

i s RS SETH byik 1L
=i b= "1

M
- %
—b

DOutpest

OH tosu

[Z2¥84-12] MMC®9] clock¥} data inout®] timing diagram

9 [294-12]914 & & 5o MMCE data® in-oute] clock® rising edge
o A validgs %3k AASHE interface blockel Al clockg F+ -&Al
CMD% DATAE 7FAe v 1 dAd. o5 [2¥84-13]el= MMC card?]
state diagram< YEFN R TE 7 REW commandi MMCe| datasheetE 3+
a3hH #Jd o714 SPI mode®l A= Power ON$ CMDO$ IDLE-STATE?®]
A CMD1< %3 MMC®2 READY stateZ}A %k 14 %W SPI modeE A&
T otk FaR o7]A #akE CMDE 48bite] MMC command bit® ¥ %-&
U3t o] g HTh

_42_



(Command length 48 bits, 2.4 ps @ 20 MHzz)

] | bt 5. i 0 Ty 30 ki) bt b |
st il Il o Ui (ReT end bil
Commands and arguments are listed in Table 3-3 through Talde 59,
T-hit CREC Caleolation: Gix) =« -y 1
M) = {start bit)e + (host bt &+ (last bit before CRC o
CRC[6.0 = Remainder [{M{x)s 7/ Gix}]
ZF CMD= 3 =ol 718+ Xakm MMC datasheet& st

ol 2rekskA 7)1 2 A9 8bit command®t [F4-2]0) vreRfo] B Qo)

EArg g busyer o
hzst amitled volags
range

il |F taie
{irg)

it
|

e

- T

Pawer an

N\

-
FM::LE?M CMOD M from sl fmme kot (ina)

[t = i
cmoT | ) Erate (ina

card wirg bus

R
141

CHiba |

A Elnrd-by Sfare catar-bra

nafer mode from all slates in

-/ )

'—llf Any s1an b detecsed on she bus ]—

I
Intattupt mode  4—9 dota-trangher mocs

[Z174-13] MMC®] state diagram

CMDI&

A

cands with nan compatible woltage range

L Snre fident)
i cardsdenlitication mode

data-ransiar-maode

#



CMD_START_BIT 0x40 SEND_STATUS +13
GO_IDLE_STATE +0 |SET_BUS_WIDTH_REGISTER| +14
SEND_OP_COND +1 GO_INACTIVE_STATE +15
ALL_SEND_CID +2 SET_BLOCKLEN +16
SET_RELATIVE_ADDR +3 READ _BLOCK +17
SET_DSR +4 | READ_MULTIPLE BLOCK | +18
SELECT_DESELECT_CARD| +7 | WRITE_DAT_UNTIL_STOP | +20
SEND_CSD +9 WRITE_BLOCK +24
SEND_CID +10 | WRITE MULTIPLE BLOCK | +25
READ_DAT_UNTIL_STOP | +!1 PROGRAM_CID +26
STOP_TRANSMISSION +12 PROGRAM_CSD +27
SET_WRITE PROT +28 | TAG_ERASE GROUP_START| +35
CLR_WRITE_PROT +29 | TAG_ERASE_GROUP_END | +36
SEND_WRITE_PROT +30 UNTAG_ERASE GROUP +37
TAG_SECTOR_START +32 ERASE +38
TAG_SECTOR_END +33 CRC_ON_OFF +39
UNTAG_SECTOR +34

[324-2] MMC<e] 7]¥ 2% 8bit command

2 VHDLZE &3 MMC AlojEgol t]dh diagramS LER o] RSkt

| i80c32 Internal DATA BUS |

g gs 1T

MMC MMC MMC
DATA COMMAND control
REGISTER REGISTER REGISTER

@ @ @ DMA_DATA .

MMC Clock f Serial data controller

ﬁ LL i} DMA_ADDR /

SPI IN SPI OUT MMC CLOCK Control

[Z284-14] A AE MMC control®] block diagram

- 44 -




ge 2y

rlo

$19] block diagramol] 4] A}-& 3t 371 9] registere] djgh A

B MMC Command REGISTER : FDh (Byte access SFR)

70/0) | 6/0) | 51/0) | 4d/0) | 3(/0) 2(I/0) 11/0) | 0(/O)
MC7 MC6 MC5H MC4 MC3 MC2 MC1 MCO

MMC SPI mode°l A1 7] 6bytee] 3 ®HA oA oA WA command 7S
o171 #A2=Hol| YolA AddE BUE 4 Al command transmission->
control register?] setting .2 ©]F o]t} Multimedia modeo| A = v}ZF7FA] 2
commandE A &3= register® A& = Tt

ex) MMCCMD=GO_IDLE_STATE; // 0x40 commmand

MMCCON=0x82; // CMD TX start
while({(MMCCON & 0x01)); // CMD_TX_DONE flag check....

Bl MMC DATA REGISTER : FEh (Byte access SFR)

70/0) | 6/0) | 51/0) | 4d/0) | 3(/0) 2(I/0) 11/0) | 0(/O)
MD7 MD6 MD5 MD4 MD3 MD2 MD1 MDO

MMC SPI mode®] A1 2] MMC CLOCK®| wetA MMC cardel A4 in/output¥ +=
Datas A A3t} o 7] 4 Mutimedia mode® A& u] registerA} 4] & inout©]
Ak AA] systemol A ping inout*] 2] (open drain % push pul)E 313
of gt} g dataE WolEol7] 934 clocks E¥A71W SPLoutd
OXFFE Z#AIATYH SPLino| datag WolEd 4 Art. mebA write/read
function®. 2 Hlo|H & A& gk},

ex) Byte MMC_WRITE_READ(Byte dt) {

MMCCMD=dt;
MMCCON=0x82; // CMD TX start
while(!(MMCCON & 0x01)); // CMD_TX_DONE flag check....

return (MMCDATA);}
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Bl MMC Control REGISTER : FFh (Byte access SFR) reset=> 80h

7(1/0) |6(1/0| 5(1/0) | 4(1/0) 3(1/0) 2(1/0) 1D 0(1/0)
BLK_READ_| BLK_READ_ CMD_TXD_
MMCEN| X X RS/CSh CMD_TX
END EN DONE
7bit : MMCEN - chip output pin¢] MMC_VCCEN# 2&E gt TRZ

4bit

3bit

2bit -

1bit:

Obit

MMC power & on/offsfir] AHAR =z ARE3 49 AlgH
t}. default: higho]t}.

: RS/CSb - Multimedia mode®l 4 AF-&3}#] & 21} MMC SPI mode®l 4]
MMC enable/disable® ] A-&-¥th LOW 9 @ MMC7} enable® t}

: BLOCK_READ_END - 513 byteE& DMA® H&3t9$ high7} €t}
software A 2] 2 high7} ©4 &% low= W&ol W T block
reading| 415124 % end_flag® A& 4 At}

(9] @ ¥FE=A] HIGH & $91->S/WH2 2 LOW=R ®hHgo]F o} gt}
BLOCK READ_EN - ©] flagZ7} HIGH”} ¥ % 513byte(512byte + CRC)
Z 7AWl wrola]l DMAo] A Askth 513byte’t DMAR  writing ® $
hardwarex] 2] = low® ¥t} o] kel high7} ¥ 7]dd MMC7}
DMAZE access@ 4~ A %EE DMA_CON registerE setting3f| oF -t}
CMD_TX : A& <& commandE o] flaggke]l HIGH7} =W

MMC_CLK®] &3 %A serial2 command”’} &2 ¥t} 8bit7} A%
I UYME AEoR lowR v

: CMD_TX_DONE : A& 9 commandE 257 serial AEAZ1$F

high”} ¥t} CMD_TX#kol ¢l &| A clear® t}.
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9 3709 register® &3 2-& read sequencec] 984 MMCZE controldl
Ht}. write operation ¥ 7]E} operation® wFzF7FR| ol [184-15]9] control

9 data in/outS 33F responseE check$ Zl&shd F )

From From Data From Next
Host to Card to Card to Host Command
Card\\ Host
Dﬂla[n-— = C.un’}mand — _— e e = — e o == Cummanﬂ
DataOi#= — — — —| Response — —| Data Block|CRC|— — —

[284-15] MMC2] SPI mode®l] A ] data read operation

¢] READ operations 4283} firmware coreyx t<-3 7t}

void MMC_read_sector(Dword PhySector) while(temp!=0xff) {
{ temp=MMC_WRITE_READ(0xff);
Byte data temp=0; }
Word wi=0;
Dword MMC_addr; MMC_addr = PhySector << 9;
Byte data ex_cmd1,ex_cmd2,ex_cmd3, ex_cmdl = (Byte) ( MMC_addr >> 24 );
ex_cmdd4,ex_cmds; ex_cmd2 = (Byte) ( MMC_addr >> 16 );
ex_cmd3 = (Byte) ( MMC_addr >> 8 );
MMC_WRITE_READ(0xff); /[ read 2 byte | ex_cmd4 = (Byte) ( MMC_addr ) ;
CRC high ex_cmd5 = Oxff;
MMC_WRITE_READ(0xff);
MMC_WRITE_READ(0xff); // flush before
CS high MMC_WRITE_READ(OXf);
MMC_WRITE_READ(Oxff);
MMC_WRITE_READ(OXFf); MMC_WRITE_READ(Oxff);
MMC_WRITE_READ(0xff);
MMC_enable();
temp=MMC_WRITE_READ(0xff);
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MMCCMD=READ_BLOCK;

MMCCON=0x82: /| CMD TX start Byte MMC_errorcheck(Byte dt)
while((MMCCON & 0x01)): // CMD_TX DONE |t

flag check.... Word LL=0;
MMCCMD=ex_cmdf; Byte Ifémp,dtOi
MMCCON=0x82; // CMD TX start dio=dt; _
while(((MMCCON & 0x01)); // CMD_TX_DONE Eor (LL=OiLL<524287;LL++)

flag check.... )

if(dt0 1= Oxff) {

MMCCMD=ex_cmd?2; . _
MMCCON=0x82; // CMD TX start " (dt?‘;mg/”\f%xr\égfmom {

flag check.... return(); }
MMCCMD=ex_cmd3;
MMCCON=0x82: // CMD TX start olse |
while((MMCCON & 0x01)); // CMD_TX_DONE while(1);

flag check.... }
MMCCMD=ex_cmd4; }
MMCCON=0x82; /| CMD TX start dtO=MMC_WRITE_READ(0xff);
while(((MMCCON & 0x01)); // CMD_TX_DONE oo

flag check.... while(1);

temp=MMC_WRITE_READ(ex_cmd5);

MMC_errorcheck(temp);

DMACON=0x10; // MMC DMA access (write)
MMCCON=0x84; //DMA Block read command

wait_blk_rd:
temp = MMCCON & 0x08;
if (temp!=0x08) goto wait_blk_rd;

MMCCON=0x80; //clear block read end flag

MMCe| W3t F714<¢ firmware codei= Apendix #2°] firmware coded 3+

adte] thE operation® F3EF ).
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4. IDE(integrated Drive Electronics) interface £2 2] A4

IDE+= ATA(At-attachment) & E#H AW 7|4 = ATA-1 i+ interfaces
kS-S 93 ECh IDE controllers W2 ®719] control blockSo. 2 RHE o] A]
A ¢ka1 pind register® mappingdte] registerE control$t .2 A pino. =
#=2 ¥ £ control signals A#|atAtt. s registers firmware® control 3t}
AE=HEdolHE DMAR 80c32 coredl Al AEA#AH vl2 MP3 stream= playsh
= TERE 7% B"E FdEdY. 2o w HDDE o w %o
CDROM< o]& 3 ATA7} 8435 ATA-packet interfacegl 2= ATAPI %
Aog folHE Fi wor} 7|E control ¥ registeres A9 YIER=E A
Al interface control register® CDROM<S- controldli= #lo] 7}5 3}t

&< [(194-16]= IDE #vjet AR wlolazxz g A 2zke] 7]242 <

B ¥ o] 2~ diagram©] t}.

D[15.0]

RESETH

AJ2.0]

I0KEnR
: — DE
iB0cs2

/ (D Interface

—_—
IDE control =

NCS1EX (HDD or
REGISTERS i e

NCE3akEx
noAsP
INTRC

IORDY

[1¥4-16] IDE #&nH) ¢ AAF vlo]a2 2 A A7+ interface diagram

_49_



o] 213l interface® 7}A 3L controld IDE?] 7] control register+ [3%2-4]
IDE interface I/O function tablecl* 2 ™&}%1 o™ tableol YWEH controlo]
U3 AW A9 register® 7d 7hselth thee AA AEEH 4789 IDE
registerol] s s}t

Bl IDE Control #0 REGISTER : DCh, reset=> 01100011b ,0x63

7(0) 6(0) 5(0) 4(0) 3(0) 2(0) 1(0) 0(0)
RESETb| nDIOW | nDIOR | DAZ2 DA1 DAO | nCS3EX |nCS1FX

RESET : is asserted for at least 25 microseconds after voltage levels
have stabilized during power on and negated thereafer unless
the drive needs to be reset at a later time.

nDIOW : is the Write strobe signal. The rising edge of nDIOW clocks data
from from the host to the drive.

nDIOR : is the Read strobe signal. The falling edge of nDIOR enables
data from the drive onto the host data bus.

DAO-2 :© used to select a register or a data port in the drive.

nCS3FX : is a chip select generated by address decoding circuitry from
host address lines A3..A9. Usually asserted during I/O
operations to ports 3F0 through 3F7. -CS3FX is valid during 8
bit transfers to/from the Control Block Registers, Alternate

Status Register, Device Control Register and drive address.

NOTE: The primary host adapter is accessed via I/O addresses
1FX and 3FX while the secondary host adapter is accessed via
I/O addresses 17X and 37X. See Ed’s note under the paragraph
"Register Address Decoding” above.

nCS1FX: is a chip select generated by address decoding circuitry from
host address lines A3..A9. Usually asserted during I/O
operations to ports 1F0O through 1F7. ~-CS1FX is used to access
the eight hard disk Command Block Registers.
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Il IDE Control #1 REGISTER : DDh (Byte access SFR) reset=> 00h

7(D)

6(D) 5D 40) 3 2) 1(D 0@

nDASP

INTRQ IORDY NOT NOT NOT NOT NOT
USED USED USED USED USED

nDASP :

INTRQ :

is a time multiplexed signal which indicates that a drive is
active or that Drive 1 is present. It is an open collector

output.

During power-on initialization or after reset, -DASP will be
asserted by Drive 1 within 400 msec to indicate its presence.
Drive 0 will allow up to 450 msec for Drive 1 to assert ~-DASP.
If Drive 1 is not present, Drive 0 may use -DASP to drive an
activity LED.

-DASP will be negated following acceptance of the first valid
command by Drive 1 or after 31 seconds, whichever comes first.
Any time after negation of ~-DASP, it may be used by either

drive as an activity indicator.

is used to interrupt the host system when the drive has a
pending interrupt, the drive is selected and the host has
enabled drive interrupts by clearing nlEN in the Device Control

Register.

INTRQ is negated by:

+ assertion of ~RESET.

+ the setting of SRST in the Device Control Register.
+ the host writing to the Command Register.

+ the host reading the Status Register.
NOTE: Some drives may negate INTRQ on PIO data transfer

completion, except on a single sector read or on the last

sector of a multi-sector read. On PIO transfers INTRQ is
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