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Introduction

Introduction

The CHIPS® 82C735 enhanced 1/O peripheral controller is
a single-chip solution offering complete I/O capabilities for
PC/AT and PC/XT motherboard applications. The
controller is configured via software.

The 82C735 features a floppy disk controller, a digital data
separator, two 16550 compatible UARTSs, an enhanced
bidirectional parallel port interface called Printgine, IDE
interface control logic, and a game port chip select. For
more information about these systems, see the “Functional
Description.”

4MB FLOPPY DISK CONTROLLER

The floppy disk controller is software compatible with 765B
and 82077 controller functions. It provides a 4MB
perpendicular recording format as well as the standard
floppy drive format for 5.25-inch and 3.5-inch media. The"'“
controller supports two drives directly and up to four dny@*
with an external decoder.

DIGITAL DATA SEPARATOR %\ .

g
The digital data separator is capable of dat&ﬁmxsﬁr mtc&n;%

to lMBlsecmdrequlr&snoextcnmlconmws A
Q“:“‘»xw _&%?%“

NS16550 UARTS AND IDE ‘f‘,‘ \“v A §\L~

The two licensed NS16550 UARTS are i

16-byte FIFOs to relievesthe"CPU 8 excessive software
overhead and are still capa‘ble of runiiing exxsnng 16350
software.

The IDE control logic provides a complete IDEm
embedded hard disk drives.

MOUSE PORT LOGIC i\x

The 82C735 controller features opuomT PSP2 Z%y*le mouse
port logic with BIOS and driver support. Only one of the
UARTS can be used when the mouse is operational.

- 1mplcmentmg

{k R .' &\»\.
‘%m MANAGEMENT

ved versions &
of the NS16450 UARTS. Tﬁky ate pmméd\mm mdmdnaI X .

PRINTGINE PARALLEL PORT INTERFACE

The parallel port interface, Printgine, is a multiprotocol
interface capable of supporting both unidirectional and
bidirectional transfer modes. It is fully compatible with ISA
and PS/2 in the standard modes, and also supports Microsoft
ECP, EPP, and fast Centronics in the enhanced modes. The
output on the control pins switch to become bidirectional
TTL drivers in the fast modes. This makes the port run faster
than is possible with the open-drain drivers provided for the
standard modes

fné"&prowdes an economical mechanism for
gmig icantly improving the throughput of an improved
-port that is upward compatible with the existing

Hel port. The interface can operate in five different
modes; “standard (ISA le unidirectional), bi-di
S/2-§tV1E bidirectional), ft ECP, EPP, and fast

¥ Centibnict. The standatci and bi-di modes are compatlble

withexisting pam]lelg&t;:rotocols

‘EQT““ @ ECP, EPP, anid Tast Ccntmmos protocols are enhanced
i

idirectional m&g&ﬂ‘mt aghiey& tramatic improvement by
thé protdeol® in hardware. The fast
Centronjcémdde js~chpable of a data transfer rate of
200kB/set, While the:ECP and EPP modes are capable of
data ei*ratm ZMB/sec, compared to 15kB/sec in the

standard mode~

k

The. 82%35 is provided with several power management
tures that are controllable through hardware or software.

ﬂﬁ.“%tdware the device can be completely powered down

%&

a powerdown pin. In this mode, all inputs are
dnsabled all outputs are inactive, and the contents of all
registers. are preserved (as long as the.power supply is
maintained). In software, the device allows each port to be
powered down independently.
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Pinout Diagram

Pinout Diagram
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§

Active low signal

EPP connections.

BCP connections.

Alternate functions.

On power-up, the first signal listed
{not the alternate) is the default.

) =
1=

A%

>

TOUTTICTTTUTTIO ool

T E L L L ELEEE
MBI

<HDACK®> |
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cﬁ i E ] Pin List
[ ®
Pin List
Pin Name Pin No. Dir. Buffer Driver Pin Name Pin No. Dir. Buffer  Driver
A0 28 1 1 — INIT# 74 O  OCOH* 24mA
Al 29 1 1 — [REVREQ] (o] OH 24mA
A2 30 1 1 — IOCHRDY# 95 0 oC 24mA
A3 31 1 1 p— 10C516# <HDACK#> 27 1 1 —
A4 32 i 1 — JOR# 44 1 1 —
AS 33 1 1 — JOW# 45 1 1 —
A6 34 1 1 — IRQ3 37 [+) T 24mA
A7 41 1 1 — IRQ4 38 0 T 24mA
A8 42 i 1 — MTRO# 2 5] oD 48mA
A9 43 1 1 — MTRI# 5 [5) oD 48mA
Al0 18 I 1 — PDO S 71 1/0 OH 24mA
ACK# (EPINTR) 62 1 T** — gg ; fx‘ ;g uug gg zmA
[PERCLK] 1 I** — & mA
AEN 46 1 1 — PD3 e 68 110 OH 24mA
AUTOFD# 76 O OC,OH*CH 24mA I 66 Jo OH 24mA
(DSTRB#) [HOSTACK] 0 OH “&§DS s \ 65 . 10 OH 24mA
BUSY 61 1 I*x D6 64 5 1O OH 24mA
(WAIT#) [PERACK] 1 It — f“*ﬁ 7 68 ° 1O OH ___ 24mA
CTS1# 82 1 ) m" R SNT) 1 1** —
CTsz¥ 92 1 - %R Ty
VIR & S A 94 4 NI T 24mA
Do 5 : W 39 %70 T 24mA
o m_ E [Acxksvg T % » 1 o —
DI 49 110 . \fe YT ==
D2 50 .~ PWRGD 4 I 1 -
o5 3 Yo %" RDATA#- ‘vg 6 I Is —
Yo ' RESET§, _ % 57 1 Is -
D4 53 /0 y& 0y a4 1 I —
DS 34 Yo % 3 e {1\. 86 1 1 —
D6 55 ¥ ¥ JOH 2ama sm e 81 0 ) amA
D7 56 R = 24mA TS2H o 91 o o amA
DBDIR# <PD> 96 . Bs0 4mA -
- £ ‘RXDJ e 78 1 I —
DCD1# L = % ¥ 8 1 I =
DCD2# wggw}*‘ T * pc > 0 o) 4mA
DENSEL JF 0% ~BIE I S
DIR o SLCTIN® 73 O  OCOH* 24mA
DRATED 97 [#) {ASTRB#) 0 OH 24mA
DRVO# 4 0o STEP# 8 0 OD 48mA
DRVI# 3 [s) STROBE# 77 O  OCOH* 24mA
DSKCHG 17 1 (WRITE#) [HOSTCLK]} - 0 OH 24mA
DSR1# 80 1 TC 35 1 1 —
DSR2# 90 1 iaz.g'} TRKO# 13 1 IS —
DTRI1# 83 O % TXD1 79 (o] O 4mA
DTR2# 93 s} TXD2 89 O ocC 16mA
<MDATA#> 10 <MCLK> - 1/0 18/0C 16mA
ERROR# [PERREQ] 73 1 Vee . l!;,o‘éz,
FDACK# —
FDRQ :g (I) .:. A WDATA# 9 Out oD 48mA
FINTR 20 5 T SAmA WGATE# 10 Out oD 48mA
GAMECSH % Q) ° 4mA WRPRTY 14 In IS —
<DRATE!> <IDLE> ) 0 4mA X1/CLK 20 In Ielk -
GND 6,47, 67, X2 21 Out 9] 4mA
98
HDCSO0# 25 0 [s) 4mA Notes:
HDCS1# 26 [+) OH 24mA z) TTI:rLmet, Ic(lltmc)loakc inpot; IS = Sdnmtt-(t;!ssa mp&tm)
output ; OC= open-drain output (16mA or H
HDSEL 11 o oD 48mA OD = high-current open-dmin output (48mA); OH = high-current TTL
IDED? 2 10 JOH  24mA output (24mA); T~ tristate TTL output (24mA);
IDEENHI# 24 O (o) 4mA * = pin is open-drain for standard Centronics and TTL driver for fast
IDEENLO# 23 [+ [e) 4mA Centronics; ** =~ pin has internal pull-up resistor; t = pin has internal
INDEX# 12 I is — pull-down resistor.
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CHIFS

Pin Descriptions

Pin Descriptions

HOST INTERFACE PIN DESCRIPTIONS

Pin Pin Type Active Description
Number Name Level
18, A10-A0 I High Host I/O Address Bus. Pins A10:0 are latched internally at the beginning of
43-41, IOR# or JOW#. Pin A10 accommodates enhanced parallel port modes. It is
34-28 provided with a weak pull-down, so in standard parallel port modes
(unidirectional and bidirect it can be left open or tied low. In all other modes
it is used to access the paralle] ggrt control registers at +40x from the base address.
56-53, D7:0 JO  High Host Bidirectional DataBus, The data bus transfers information between the
51-48 CPU and the 82C735. 4%
57 RESET 1  High Master Reset. ThisS¥hmitt-trigger input from the-host resets serial ports, parallel
port, mouse port;ntégratedgrive electronics ),-and floppy drive controller
(FDC). Configuratjon regigters are not affected. g
44 IOR# 1  Low I/O Read, JOR¥ p@nve low input.ffom the host.
45 IOW# 1 Low /O Weitd IOW#ig anactive low ingut fom the Tt
46 AEN I Low Addrets Enablé:xAEN indicates‘:%' \ activity. Jt is normally used with the
Adiiress bus Snd JOWH/IOR# tdlechtie 1/O-aligress ports.
g; {ﬁqs T  High, Serial PortInterrupt Request {programmiable Polarity). These interrupts are
Q4 T N

e

&

A%

asso¢iatd with the serialports: IRQH ifiitiates the signal if the serial channel has

‘detigned as COM1 & COM3{RQ3 initiates the signal if the channel is

M2 or COM4$WMM:®& is enabled/disabled via the Interrupt

ZEnable Register ). The iriterrupt is reset inactive after the appropriate

“riterrupt service routine lﬁ’kecuted, after it is disabled via the IER, or after a
4SS\ RESET. Fof more infofinatioh see "Serial Port Registers.”

~e
o
&,

TR

94 PDRQ {7 O ﬁ{;h Parallel Porf DMA Réquest. 1f DMA is not used during parallel port data

tmx}(sfgt this Emgtﬁstated.
19 PDACK# I Low Paritiel Port PMA Acknowledge. This pin has a weak pull-up resistor to
gmihogite the 82C735 in existing 711 or 721 designs; thus, it can be left open
if DMA 15 hiot used for parallel port data transfers.
39 PINTR o @wm&’ rt Interrupt Request (programmable polarity). This signal is
"¢ géudfined following the ACK# signal input.

95 IOCHRDY# o) Low I/O Channel Ready. This signal slows down host transfers when the controller
is not ready to . -

52 FDRQ (0] High Floppy Controller DMA Request. If DMA is not used, this pin is tristated.

36 FDACK# I Low Floppy Controller DMA Acknowledge. This pin is nomnally used to enable
DMA read or write.

40 FINTR 0] High Floppy Controller Interrupt Request (programmable polarity). FINTR is
used to get the CPU’s attention. The required action depends on the current
function of the controller.

35 TC I High Terminal Count. This input indicates termination of DMA transfer. The signal

is qualified by DACK# before it is used on the chip.
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: Pin Descriptions

PRIMARY SERIAL PORT PIN DESC “IPTIONS

Pin Pin Type Active Description
Number Name Level
82 CTS1# I Low Clear to Send (primary). When low, CTS1# indicates that the modem or data

set is ready to exchange data. The CPU can monitor this signal’s status by reading

bit 4 of the modem status register (MSR) of the primary serial port. MSR<4> is

the complement of CTS#. MSR<0> shows whether the signal has changed state

since the previous MSR reading. If bit 3 of the Interrupt Enable Register (IER)

is set, the interrupt is generated when CTS# changes state. This signal has no

;ffect on the transmitter. For additional register information, see “Serial Port
egisters.”

80 DSR1# I Low Data Set Ready (primary). When low, DSR1# indicates that the modem or data
sct is ready to establish a comintinjcations link. The CPU can monitor the signal's
status by reading bit 5 of flie Modem Status Register (MSR) of the primary serial
port. MSR<5> js the ¢ ément of DSR#. MSR<1> indicates whether the
signal has changed stéte since the previous MSR reading. If bit 3 of the Interrupt
Enable Register gBR) 1¥set, théinterrupt is generated when signal DSR# changes

:Q&ﬁ Re

state. See "Seri giStE¥” for more registéy iriformation.
85 DCD1# I Low Data Carrieg Détect (primry). When low, DED1# indicates that the modem

ordata settga%lﬂetectedtﬁé’data carrier. The CPU canmonitor the status of DCD1#
by readifigBit 7.4f e Modem Statil Register'i{MSR) primary serial port.
MSR<Y> iSthe éf@emmt of Dcnmwsmé:\@f ates whether the signal has
chang&?state e the previous- Sg feadings; Jf'bit 3 of the Interrupt Enable

epister (TER) 1 set, the in rript 18 generatéd when DCD# changes state. For
gJ tionaY¥egister information, s&Sex@:Port Registers.”
84 RI# I ek “RingSndicator (primaxy). “When' Iow, RI1# indicates that the modem has

rec¥ived a telephone tix_ngxtgg signdl, "Fhe CPU can monitor the status of RI1# by

X

,2 %;* réading bit 6 of the"Modem Stitas:Register (MSR) of the primary serial port.
"i

* Register (IER)s set, the inthrrupt is generated when RI# changes state. See
S " "Serial P@ REg)sters‘iLor ot inore register information.
78 RXD1 L Low Serial Inpit (pfimiry). This signal receives serial data input from the
it
W 'ggfs 3°Sénd (primary). When low, RTS1# indicates to the modem or data
ﬁ%&znis ready to exchange data.' This signal can be set to an active
44, dow byh ing bit 1 of the Modem Control Register (MCR) to a high level

gﬂg (spetSerfil Port Registers”). A hardware reset sets the signal to its inactive (high)
~ 3 & loop mode operation holds it in its inactive state.

83 DTRI1# @] Low Data Terminal Ready (primary). When low, DTR1# indicates that the modem
or data set is ready to establish a communications link. This signal can be set to
an active low by programming bit 0 of the Modem Control Register (MCR) to a
high level (see "Serial Port Registers”). A hardware reset sets this signal to its
inactive (high) state; a loop mode operation holds it in its inactive state,

79 TXD1 0] High Serial Output (primary). TXD1 sends serial output to the communications link.
This signal is set to a marking (logic 1) state on a hardware reset, when the
transmitter is empty, or when a loop mode operation is initiated.

y MSR<6> is the cbfiplement-of RI#. MSR<2> indicates whether the signal has
@ ed stateSince vious MSR reading. If bit 3 of the Interrupt Enable
e

81 RTS1# 0] ‘Lo
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CHIFS

Pin Descriptions

SECONDARY SERIAL PORT, MOUSE PORT PIN DESCRIPTIONS

Pin Pin
Number Name

Type Active Description
Level

92 CTs2#

<MINTR>

1 Low Clear to Send (secondary). When low, this input indicates that the modem or
data set is ready to exchange data. The CPU can monitor this signal’s status by
reading bit 4 of the Modem Status Register (MSR) of the secondary serial port.
MSR<4> is the complement of CTS#. MSR<0> shows whether the signal has
changed state since the previous MSR reading. If bit 3 of the Interrupt Enable
Register (IER) is set, the interrupt is generated when CTS# changes state. This
signal has no effect on the transmitter. For more register information, see “Serial
Port Registers.”

I High Mouse Port Interrupt Req (alternate). This signal interrupts the host for
attention. It is enabled/disablé by bit 4 of the Mouse Control Register (see
“Mouse Port Registers”). g ¥

90 DSR2#

1 Low Data Set Read (secondary).  When low, DSR2# indicates that the modem or
data set is ready towegtablish a bommunications link. The CPU can monitor this
signal’s status Bding Bif S of the Moder 8tatus Register (MSR) of the
secondary sepisT:pol. MSRxS? is the complgiient 8f DSR#. MSR<1> indicates
whether this‘inpt changed state since Hiprévious MSR reading. If bit 3 of
the Intergifit Enable Ragister (IER) is sqtydhe interupt is generated when signal
DSR#-ghnges gﬁg ot additio&gggisw;gﬁi‘fgrmmom see “Serial Port
Regliters” vy, > £ OF £ 7

o<

87 DCD2#

I Low  Byta Carritr Detect (secondat’y). When low, DTD2# indicates that the modem

(" o Bt o8t haSTetectsd the dita Ghfrier. e CPU can monitor the status of this

&, slgnal By reading bit 7 of theModem Stagus Register (MSR) secondary serial port.

Asst MSREYZTs the complement of . MISR<3> indicates whether this input has

@R}\}- chanjged state since {1 _privimg'\M‘ “feading. If bit 3 of the Interrupt Enable

CANYT SRegister (IER) is sét, the ‘interftpt 18 generated when DCD# changes state. For
S Y «Nyadditional register irfformation, s "Serial Port Registers.”

86 RI2#

% F _f5%" Ring Indicstor. (secondary)’ When low, RI2# indicates that the modem has
- »  received 4 telephone finging signal. The CPU can monitor the status of RI2# by

% reading bit6 of the &m Status Register (MSR) of the secondary serial port.

MSRE6> s the.cAmplement of RI#. MSR<2> indicates whether the signal has

chiihged state Sincé the previous MSR reading. If bit 3 of the Interrupt Enable

ﬁsi&y (ER).is set, the interrupt is generated when RI# changes state. See
NS "ﬂ;mgeﬁbm" for additional register information.

88 RXD2

<GPCS#>

I @»&ﬁﬁ Yoput (secondary). This signal receives serial data input from the
) anications link.
O  Low General Purpose Chip Select (alternate). When low, GPCS# decodes the
address in Configuration Register 09H. For register information, see
"Configuration Registers.” -

91 RTS2#

0 Low Request to Send (secondary). When low, RTS2# indicates to the modem or data
set that the UART is ready to exchange data. RTS2# can be set to an active low
by programming bit 1 of the Modem Control Register (MCR) to a high level (see
»Serial Port Registers”). A hardware reset sets this signal to its inactive (high)
state; a loop mode operation holds it in its inactive state.
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CHIFS

Pin Descriptions

SECONDARY SERIAL PORT, MOUSE PORT PIN DESCRIPTIONS (Continued)

Pin Pin Type Active Description
Number Name Level

93 DTR2# 0] Low Data Terminal Ready (secondary). When low, DTR2# indicates that the
modem or data set is ready to establish a communications link. This signal can
be set to an active low by programming bit 0 of the Modem Control Register
(MCR) to a high level (see "Serial Port Registers”). A hardware reset sets this
signal to its inactive (high) state; a loop mode operation holds it in its inactive
state.

<MDATA> I/O High Mouse Data (alternate). This serial bidirectional pin is used to transmit and
receive data from the mouse.

89 TXD2 0] High Serial Output (secondary)’ 2 sends serial output to the communications
link. This signal is set toghe mdrking (logic 1) state on a hardware reset, when
the transmitter is empty; ofwvlien a loop mode operation is initiated.

‘:‘
<MCLK> I/0 High Mouse Port Clock+alterhate): -MCLK is the synchronizing clock for data being
transferred betwéan the mot#&port and the moilie: This signal is generated by

the mouse part'Whet it i tPapsmitting data Qﬁ@ use, and by the mouse when
it is transmithing fo l§useport. 4 R
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Pin Descriptions

IDE INTERFACE PIN DESCRIPTIONS

Pin

Number

Pin Type Active Description
Name Level

27

I0CS16# I Low IO Chip Select 16-Bit. This pin is driven by the peripheral device when it can
accommodate a 16-bit access. The hard disk interface generates IOCS16# to
inform the host and the 82C735 that 16-bit I/O transfers are about to begin. This
signal is active only when data is being transferred in AT mode.

<HDACK#> I Low Hard Disk Acknowledge (alternate). This input is used to acknowledge the
DMA request in the XT hard disk mode.

HDCSO0# 0 Low Hard Disk Chip Select 0 for IDE Interface. In AT mode, this signal decodes
addresss space 1F0-1F7H if the primary address is used, or space 170-177H if the
secondary address is used.s XT mode, HDCSO# decodes address space
320-323H. This pinis mqéfivg IDE is disabled via the configuration registers

(see "Configuration Registers”).

26

HDCS1# o Low Hard Disk Chip Seféct 1 for IDE Interface. In AT mode, HDCS1# decodes
addresss space 3B8"3ETH if the primary address ig used, or space 376-377H if the
secondary addrssisuscd? m pin is inactive . XT mode and when IDE is
disabled via ﬂle eonﬁgmaan fegisters (see !&gﬁﬁgumhon Registers”).

22

IDED7 jflej High IDE Datai '7 This’ iam prov1d¢s the Mbus bit.7 signal to the IDE hard drive
during-kcisses t6 Mddresses 1F0-1FZH, 170-177H3F6H, and 376H. The pin is
tnstated during-sead br write acg%r 3F7}{.\and 77H. In the XT hard disk

Bde, IDE]%gih‘otused 4&% . “%_
“"IDE HighData Buffer Enﬂﬂe “This Siput enables the high byte data latch

IDEENHI# o) Lov%‘
" read or write to the hard sk‘\%{le‘pm is active only when IOCS16# is
M active knd AT mode is sekcted lt&“r‘\ used in XT mode and is also inactive

23

) ?&& !ilen&he IDE is disablgd. ¥
IDEENLO# ﬁ.a IS Low%QDELow Data Buffer Enable. Tlnsoutputenablesﬂlelowbytedata latch during

Y >, M read orwnt.c*t;thcharda‘mk. It is valid in both AT and XT modes.
S g s a 4
TN L R
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Pin Descriptions

PARALLEL PORT PIN DESCRIPTIC S

Pin Pin Type Active Description
Number Name Level

63-66, PD7-PDO I/O High Parallel Port Data Bus. This bidirectional paralle] data bus is used to transfer

68-71 information between the CPU and peripherals. PD7:0 are configured as open
drain pins in standard Centronics and PS/2 bidirectional modes, and as TTL
drivers in all the enhanced modes.

77 STROBE# O  Low Data Strobe. In the Centronics modes, this output indicates to the peripheral
device that the data at the parallel port is valid. A pull-up resistor should be
provided for this pin.

(WRITE#) (6] Low Write Signal. In EPP mode, this signal goes low to indicate that the parallel port
is performing a write opcraue%

[HOSTCLK] O High Host Clock. In ECP mo&. this signal is used in a closed-loop handshake with
[PERACK] (pin 61) 40 trmsfer data or address information from the host to the
peripheral dev1cc & A

61 BUSY I High Busy. In the Centronics mocfes if:}us input mdlcates that the printer cannot accept
more data. ’&v  has %\n:@temal pull-up zisxster attached to it.

(WAIT#) | Low Wmt. QPP modé, :peripheral devﬁ‘iﬁ!s th&pm to acknowledge that data
mrkﬁmqmted by Moh hag%enaompleted

[PERACK] 1 High %g;henl ﬁclmowledge. In Ec%de xhﬁsx deasserts to indicate that the

dévice can acoeptdita“{PERA ] Handshakes with [HOSTCLK] (pin

757) in the fwward duectlon%@ the rwggs&iuecnon, it also provides command

62 ACK# I LN kmwledge. Imﬂ:e“Cmtronmﬂod& this input is pulsed by the peripheral

X‘:

[PERCLK]

ALY

e o

I

xevice to indicate that it has.recBived the data and is ready to accept more data.
%hc pin has &Pmm pullﬁmstor attached to it.

EPP Intefrupt. In inode, this signal is used by the peripheral device to
mtermpt the Host. . %&-

High P héi‘a] Cloit ‘!n ECP mode, this signal is used in a closed-loop handshake
OST: (pin 76) to transfer data or address information from the

76 AUTOFD#

(DSTRB#)
[HOSTACK]

0]

l'ietpkgiv:ce to the host.

%%utom ic Feed. In the Centronics modes, this active low output causes the
 to add a line feed after each line is printed. The pin should be provided
;a pull-up resistor.

Low Data Strobe. In EPP mode, the host uses this signal to denote a data cycle.

High Host Acknowledge. When asserted in ECP mode, this signal requests a data byte
from the peripheral device, handshaking with [PERCLK] (pin 62) in the reverse
direction. In the forward direction, this signal also provides command
information.

73 SLCTIN#

(ASTRB#)

0

Low Select Input. In the Centronics modes, this active low output selects the printer.
A pull-up resistor should be provided on this pin.

Low Address Strobe. In EPP mode, the host uses this signal to denote an address
cycle.

This pin is not used in ECP mode.
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fﬂ ll' : Pin Descriptions

PARALLEL PORT PIN DESCRIPTIONS (Continued)

Pin Pin Type Active Description
Number Name Level
74 INIT# 8] Low Initialize. In the Centronics modes, this active low output initializes (resets) the
printer. A pull-up resistor should be provided on this pin.
(INIT#) 0 Low Initiate. In EPP mode, the host uses this output to initiate a termination cycle to
return the interface to the standard Centronics mode.
[REVREQ#] (8] Low Reverse Request. In ECP mode, the host uses this output to set the transfer
direction (asserted = reverse; deasserted = forward).
74 INIT# 0 Low Initialize. In the Centronics modes, this active low output initializes (resets) the
printer. A pull-up resistor fs}\ﬁ%be provided on this pin.
(INIT#) (0] Low Initiate. In EPP modc,ﬂuahoét uses this output to initiate a termination cycle to
return the interface tq;the stand;rd Centronics mode
[REVREQ#] O  Low Reverse Requesﬁ% ECPsmedte, the host usdhis output to set the transfer
direction (asscrwd re\mxsqg ‘Beasserted = foﬂrard)
59 SLCT 1 High Select. '[!hz &mter seds this input high whenvﬁis selected. SLCT has an internal
pullgng~ stor attgéhéi!to it. '%* .
75 ERROR# 1 Low Error.\ In the trofiics modes, the iﬁ'mtcr selﬁ thig input low when it detects an
§%n internal :bg ramswg ,_athched to it.
g’lﬁlﬁsp ﬁ“musedePPéégew {%%
Z‘K (N
[PERREQ#] 1 hia-al Request. Jn BCP mode%ghc “peripheral device drives this pin low to
tareverseuné‘fqt 'Ihe@gmllsusuallyusedtogencmteanmtemxptto
f‘“ %
60 PE %aper End. Imhe Cemmmcs modes, this input indicatesthat the printer is out of
’%3 .. paper. The:pin hes an{mlal pull-up resistor attached to it.
This pin l%hbt mgfzﬁiEPP mode.
(ACKREV#) I Low kmwledgn Riverse In ECP mode, the peripheral device drives this signal
& m&wMge achange in the direction of data transfer (asserted ~ forward).
96 DBDIR# 0 Lﬁ Ilost Dhta Bus Bufl'er Direction. This active low signal indicates read cycles for
“‘*‘ 82(%5
<PD> 0 ngh lf%r Down (alternate). This s1gna1 goes high when the floppy disk controller
is in powerdown mode.
Revision 0.4 7/15/93 17 Advance Product Information 82C735
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CHIPS

Pin Descriptions

FLOPPY DRIVE PIN DESCRIPTIONS

Pin Pin Type Active Description
Number Name Level
16 RDATA# I Low Read Data. This Schmitt-trigger input reads raw data from the disk.
9 WDATA# 0o Low Write Data. This output writes precompensated serial data to the selected drive
and is gated internally with WGATE#. Precompensation is software selectable.
10 WGATE# (8] Low Write Gate. This output signal enables the head of the selected disk drive to write
to the disk.
4 DRVO# o] Low Drive Select 0 and 1. These signals are decoded drive select outputs for drives 0
3 DRVi# 0] Low and 1, respectively. They are controlled by bits DO and D1 of the Digital Ouput
Register (see “Floppy Drive trol (FDC) Registers”). Two drives can be
supported directly when the. $-8jve option is selected via bit 3 of CROSH (see
"Configuration Registers”); Wéhén the 4-drive option is selected, these pins are
encoded with informatioh, @:sontrol four floppy drives.
2 MTRO# O  Low Motor Select 0 and Yi..’Thest are motor enable outputs for drives 0 and 1,
5 MTRI1# o Low respectively. . ate contrglled. by bits D7-D4iof the Digital Output Register
(see "Floppy % Contrel. (FDC) Registers”). . Two drives can be supported
directly w 3 -dﬁve?%t;lbn is selected yiabit 3 of CROSH (see "Configuration
Registers?y Eyménwﬂﬁ-‘_‘k drive option gq&éied, these pins are encoded with
informafion 15 contfol fotir floppy drives™ = % &
97 DRATEO O  High Data Rate 0. This otem-pole buffered Stitput réflects the currently selected FDC
dita rate (bit§0 of the Conﬁgngg‘ﬁénuvlkrgﬁter or the Data Rate Register,
‘whicheverw. written to last): P addjtional Yegister information, see “Floppy
« Y Dfive Gontiol (FDC) Registgs. "7~ o0 ¥
17 DSKCHG I ﬁigﬁn Diskette Change. Eg ¢ SEhmitt-trigger ihput notifies the floppy drive controller
4 B ¥ t the disk drive doofthas beenopened. The state of this pin is available from
A\ . 4&theDigital Input Régister (see “Figppy Drive Control (FDC) Registers”).
1 DENSEL .&£B%  Highi Density Selegts, This outptit Yadicates whether a low data rate (250/300kbps) or a
4’%?? .\ highdata r;g'(Sm ‘ 'ﬁﬁpps) has been selected.
7 DIR X0  IHgh Direction Shis outpiit Sipnal controls the direction of the floppy disk drive head
move: il ¢k operation (low = step in; high = step out).
8 STEP# o) Low #p. “Fhis outplit ¥ignal supplies step pulses, at a software programmable rate, to
A7 VE&E’)%S ring a seek operation.
11 HDSEL o [j i .ﬁud%c_ti “This output determines the side of the floppy disk being accessed
' ao&g@i 0; high = side 1). :
13 TRKO# I Low Track 0. This Schmitt-trigger input indicates that the head of the selected floppy
drive is on track zero.
14 WRPRT# I Low Write Protect. This Schmitt-trigger input indicates that the disk in the selected
drive is write-protected.
12 INDEX I High Index. This Schmitt-trigger input indicates the beginning of a track.
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Pin Descriptions

CLOCK AND MISCELLANEOUS PIN DESCRIPTIONS

Pin
Number

Pin
Name

Type Active

Description

20

X1/CLK

I

Level
High

Crystal 1/Clock. This pin is an external connection for a resonant 24MHz
crystal. A TTL or CMOS compatible oscillator is connected to this pin if a crystal
is not used.

21

X2

0

High

Crystal 2. This pin is the second connection for a 24MHz crystal. If an external
clock is used, the pin is left unconnected.

58

PWRGD

High

Power Good. This input signal indicates that power (Vcc) is valid. For the device
to be operational, the signal must be active high. The 82C735 is fully functional
when PWRGD s active.

When Ve is valid and PWRGD is inactive, the 82C735 is isolated from the rest
of the circuit: all accesses are i#nored, all inputs are disabled, and all outputs are
tristated. However, the confents of all registers are preserved, and the current
drain drops to standby cutfent (Istby). :

An internal weak pull-up fesistor is attached to this pin.

GAMECS#

<DRATEl>

<IDLE>

0

High

Game Port Chip Seléet. This pin is low when [/O address 201H is selected. The
function of this pifi'is déterminéd by bits 2 and Lof Configuration Register 05SH
(see “Configuration Registers”). R
£ "g% X & :‘3 3 5 »::.:‘

Data Rate. IF erngt_e%'.?._ll’his totem—pofe‘ﬁﬂered output reflects the current
floppy ﬂ%\f:fﬂmﬂciﬂata rate (bit 1-6f the Confjguration Control Register or
the Lita Rate Régister, whichever was written to Ist). For additional register
informiation, seg Floppy Drive qugm'gi (FD‘g}aéggaswrs

15,72
100

Vcc (3 pins)

= 2 %.' ) .e'y?%‘:‘ o
High -“’%ﬂkp(nlt‘x;%h). This pin goesmwm mﬁoppy drive Idle state is selected.
- v a3 ,g‘,

< XV

digital power
A S

Supplys...” g
P

6, 47
67, 98

GND (4 pins)

— Grownd |
¥ < TRt {é&

Y ’é:’;\a,,}

ST

-
ST,

# e
. <
é L YR Y o
O E3 T o)
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“3FO-3FIh L

leﬁg‘n_aUOn

CRO6 : Configuration Mouse Configuration 3F0-3F1h - - - .06
CR0O7 Configuration Mouse Base Address : i 3F0-3Flh : - - - .07
CRO8 Configuration __ iGeneral Purpose. Base Address | . 3FO-3F1h | - = =008
CRO9 Configuration :General Purpose Conﬁgurauon : 3F0-3F1h @ - P09
DOR ‘FDC éDlgnal Output ‘ IF2 0 372 -
MSR {FDC iMain Status 3F4 374 -
DSR FDC ‘Data Rate Select -
FIFO FDC ‘Data (FIFO) -

,,,,,, :Digital Input -

3BC
3BD
3BE
EPPADDR ' i 3BF
EPPDATA :Parall}{EPPOnly) _:Daa 27C-27F 37C 37]'-‘ 3C0-3
CFIFO 8 678 778 : TBC
ECPAFIFO 8 278 3718 3BC
ECPDFIFO : Parallel (ECP Only) i 8 i RW 678 778 : TBC
TFIFO Paralle] (Test) i 8. 618 778 i TBC
CFGA Parallel (Config) i 8. L 678 778  TBC
CFGB _ : Paralle] (Config) i1 i 619 7719 : TBD
ECR Parallel (All) 8. i 67A T1A i TBE
DLL Serial (1 of 2 sets) 8 R ! Basetd | - -
DM i Serial (1 of 2 sets) 8 : | Base+l - -
RBR Serial (1 of 2 sets) Rcv Buffer Reg (DLAB—O) 8 . R . Baserd - -
THR Serial (1 of 2 sets) Xmt Holding Reg (DLAB=0) : 8 : W Base+0 - -
IER Serial (1 of 2 sets) Interrupt Enable (DLAB=0) : 4 : R/W Base+1 - -
R Serial (1 of 2 sets) Interrupt ID 6: R Base+2 - -
FCR Serial (1 of 2 sets) FIFO Control 6: W Base+2 - -
LCR Serial (1 of 2 sets) Line Contro]l 8 | RW Base+3 - -
MCR Serial (1 of 2 sets) Modem Control 5 ' R/W :  Baserd - -
LSR Serial (1 of 2 sets) Line Status. 8 . RIW Base+5 - -
MSR Serial (1 of 2 sets) :Modem Status i 8 | RIW : Basetb - -
SCR Serial (1 of 2 sets) : Scratchpad i 8 i RW Base+7 - -
COM 1 Base Address i i PBase: 3F8 = :
COM?2 Base Address ... Base | 2F8 P - -
COM3 Base Address ; Base: 338 3E8 2E8 i 220
COM4 Base Address Base: : 238 i 2E8 2E0 ;228
MSPDR  iMouse Mouse Data i 8 | R/W ((CRO7T*4y+0: -
MPSR Mouse Mouse Status 8 | R/W (CROT*)+1 R
GPSEL General Purpose : General Purpose Select i 8 ¢ RW (CR08'4)+(GPLSB‘2)
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Registers

Registers

CONFIGURATION REGISTERS

The ten read/write configuration registers are configurable
by software. Two consecutive I/O addresses, one even and
one odd, are used to select and access the registers (see
"Configuration Procedures”under "Configuration
Registers”). These addresses should not conflict with any
other devices. By IBM PC convention, the address range
3F0H to 3F7H is reserved for the floppy disk controller
(FDC). In the 82C735, address range 3FOH to 3F1H can be
used for configuring the system.

The configuration registers do not have to be initialized if
the default values are used for normal operation. The
registers are set to the default state only upon power-up and
are not affected by the RESET signal. Settings are retained
as long as power to the chip is maintained.

SERIAL PORT REGISTERS

G
The 82C735 provides two identical serial port (UARTY"
register sets, one for each channel. The register desériptions _ ©

provided in the section “Serial Port Registers” apply toboth ¥xe

S

sets of UART registers.

The base address of all registers is softw.
during the configuration sequence. % 1 regikicrs are
located at sequentially increasing addtesses abe & base
address. %‘I&;} . %g& .

7 éﬁ‘ ‘g‘ P
MOUSE PORT REGISTERS ™ ﬂ::x S
The mouse port has two egiSters forcommimication withd §
PS/2 style mouse: the Mase Port Data Register andithe .
Mouse Port Status Register. The base address for the Tnotise

i3
Tt

R %y

P

HARD DISK CONTROLLER REGISTERS

The Hard Disk Controller (HDC) registers communicate
data, command, and status information to the AT host. The
output of Hard Disk Chip Select 0 (HDCSO0#) is active when
1/O address space 1F0 to 1F7H (170H to 177H if secondary)
is chosen. The output of Hard Disk Chip Select 1 (HDCS1#)
is active when address space 3F6 to 3F7H (376H to 377H if
secondary) is chosen. Additional information can be
obtained IBM AT technical reference manuals.

P LEL PORT (PRINTGINE) REGISTERS
735 parallel port is equivalent to a generic parallel

The
@%rt! interface and may be operated in standard and

)\

¥ bits Hithé Extended Cantrol Register. See the paralle] port

irectional as well as gXtended modes. The modes
ppotted by the registers vary, depending on the Mode field

egister descriptions-("Parallel Port (Printgine) Registers”)

a:&jﬁe mode field dependencieS. Operation of the device in

£

modes other “those speétifieéd in this data sheet is

“Fundefined. All'gFthe }n’iaﬂfport register addresses are
" based on théistandard{L PF-addresses: 278H, 378H, and
3BCH. %7 & 1

£ 7 TR
FLOPPY DRIVE,CONTROL REGISTERS

T

’ﬁ;\e‘%loppyﬁu‘ i Control (FDC) registers are mapped onto

& the addresis¥ Shown in the register summary table provided
S

der.“Flopy Drive Control (FDC) Registers.” The base
addres€zange is provided by the on-chip address decoder
pin.-The primary address range is 3FOH to 3F7H, and the

séagridary address range is 370H to 377H.

port registers is CRO7H x 4. This address must bégef in & e

Configuration Register CRO7H before the mouse por

be enabled and powered up (CROGH, bits:T¥).¥ The
Serial Port must be disabled and powered, dova.

(CRO2H, bits 7:6). il “‘{%;. 7

&

wrt cam}‘,“j%.
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Configuration Registers

Register Index Address Rangel Default State
Mnemonic Register Name (hex) Access (hex) (hex) Page
CROO Configuration Register 0 00 R/W 3F0:3F1 3F 26
CRO1 Configuration Register 1 01 R/W 3F0:3F1 OF 27
CRO2 Configuration Register 2 02 R/W 3F0:3F1 DC 28
CRO3 Configuration Register 3 03 R/W 3F0:3F1 00 28
CRO4 Configuration Register 4 04 R/W 3F0:3F] 01 29
CROS5 Configuration Register 5 05 R/W 3F03F1 00 29
CRO6 Configuration Register 6 06 ;‘3‘,;,% 3F0:3F1 X1 30
CRO7 Configuration Register 7 07 R/W 7| 3F0:3F1 XX 30
CRO8 Configuration Register 8 08 ARIW- 3F0:3F1 XX 31
CR09 Configuration Register 9 09 5 RIW 3F0:3F1 00 31
v, Y
Y ; S
t‘i @ L. & ‘éﬂ* A? oy
A%‘%f & R S
7 1%. X h [
S wy & 97 (Ar
S %‘\‘? xff%_ .' J'&%'
%* ] 1. T ﬁ’%
= & g } " .ﬂ% ¥
M“ R ‘,&? ‘:f% &£ %\_
4 fo“&k - %‘&‘} g‘f‘ B e@f‘m‘:}:
LGS N
*‘ﬁi\“k" "“% & AN
? -&\:":{g{é% ) Q % . ‘dx bﬁ*
i S S L s
¥ e
7 -‘.' ‘%“3 ) %_ﬂ
MR RS
&
e B
ety N
= %
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i"lr :: Configuration Registers

CONFIGURATION REGISTER CROOH 2 Oscillator ON; baud rate generator clock
Read/Write at Address 3FOH:3F1H enabled. In this state, the oscillator is ON and
Default: 3FH the baud rate generator clock is enabled as long
as the PWRGD pin is active. When PWRGD
716151432110 becomes inactive, the clock and baud rate
generator are turned off.
L IDE Enable
3 Oscillator OFF; baud rate generator clock
—— IDE AT/XT Select disabled.
FDC Powerdown 0  FDCdisabled
1 FDC enabled (default)
FDC Enable
3 Powerdown
OSC Ensble/Disable 38 0% FDC powerdown
< 3 FDC powerup (default)
Configuration Validity ’ék )] 2 Reserved
m AT/XT Select.

7 Configuration Validity. This bit indicates that a., Aﬁi‘s.% e
valid configuration cycle has taken place. £ % 0 IDE XTW
configuration software should set this bxt to 1 after - %}éﬁ‘»‘- 1 IDE, AT t‘yf)e (default)
l(;as unI:alaxhzzd the required oo(r;ﬁg?tmn mgim %&L * 0 IDE Egable «’%ﬁ ¥

v Configuration (default on pﬂwemp)
UPC has power but the mgste;s“hm ndt ‘ﬁ‘«x. E dxsabled r
inifialized. RESET has noeffeck,? o, T3.* A5 Ibe q;abTed (default)

1 Valid Configuration. Contfi %ionsaftwm ¥ o ¥
has initialized all necmy‘&eglstcxs SHILE the e . @
last time power wasagglwd to the & 2

B SN
6:5 Oscillator Enable/L ‘;ble. 'Iherzollmvmg table s‘é\;\ - i .
defines the possible-valu®s for ﬂm%{sm bits. & ¥ K
== \§ W"‘“ €5 R \?3
S —i ¥

3
Bits S | %
r 7 '} v'iunctlon ‘f}f%‘:&\ @

5
0 0__| Oscillator always ON; '“
0 1| Oscillator ON; BR geniratgr Y.
ON when PWRGDacnv *%% v
otherwise GEE (default)»
1 0 OscillatorON; BR gegerator

ST

ON when PWRGI'aative,
otherwise OFF.

1 1 Oscillator always OFF.

0  Oscillator ON; baud rate generator clock
enabled. In this state, the oscillator and baud
rate generator clock are always enabled. They
are not shut off when the PWRGD pin
becomes inactive.

1  Oscillator ON; baud rate generator clock
enabled. In this state, the oscillator is ON and
the baud rate generator clock is enabled as long
as the PWRGD pin is active. When PWRGD
becomes inactive, the clock and baud rate
generator are turned off.

»fdr
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Configuration Registers

CONFIGURATION REGISTER CRO1H
Read/Write at Address 3FOH:3F1H
Default: 9FH

7161574312110

2 Parallel Port Powerdown
0  Parallel port powerdown
1 Parallel port powerup (default)
1:0 Parallel Port Address Select

L 00 Disabled
Paralle] P
| I Addr:s s‘i’fm 01 3BCH
'p 10 378H
Parallel Port
Powerdown 11 278H (default)
Paralle] Port
Mode Select
IRQ Polarity Select &
Ry,
‘..x‘\ '?‘.
COM3, COM4 £ ¢
Address Select %: oy
& %
E 4 -
Configuration Register &% B <
Read Enable.  © SO .’4;%“
. N A, R o N - & ¥
7 Configuration Registers Read Enable gﬁ‘h} %:s B 7
e o - S L, S
0  Disable reading of registers o T W s . .
1  Enable reading of registers (default)%% _ "i%» . B ¥ N
A ’ i *
6:5 COM3,COM4 AddressSelect &% T ¢ o SR A
x"%‘g« ﬁt‘«b:“‘“‘:‘k {:‘ \3% _{"% %,_,
COM3 (hex) CQM% B L N l%“
00 (default) NG Ay &
X T
S 4%.1‘ SRt sk
01 &BES.: "~ |4:2E8 T O
10 «2E8 > EOQ rgf"“ .‘:,{"‘»’%ﬂ
1 [5220 : 228 i ¥ % ¥

4 IRQ Polarity &lect ¥
0 IRQ active low; inactive hi-Z &

1  IRQ active high; inactive low. M{ﬁ})

hor ?
',,’f”
L

éeg‘&s

Note that when IRQ is active high, TRQ butpuf is low
when it is inactive. When IRQ Is.active 1oW;, IRQ

output is tristated when it :s“muve
interrupt sharing.
3 Paraliel Port Mode Select
0  Bidirectional mode enable
1 Printer unidirectional mode (default)

iy

OwWS

Bidirectional mode has to be selected for all the
enhanced modes: fast Centronics, EPP, and ECP.
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CONFIGURATON REGISTER CRO2H CONFIGURATION REGISTER CRO3H
Read/Write at Address 3FOH:3F1H Read/Write at Address 3FOH:3FIH
Default: DCH Defaulr: 00H
7016151413 (2}{11}0 7161514132110
T -
Primary Serial Port
Address Select e
‘——————— Primary Serial Port IR ed
Enable eserv
Primary Serial Port
Powerdown
. &
Secondary Serial Port
Address Select %y
< b Test Mode Disable
Secondary Serial Port L
Ensble “j\& b < N i
Secondary Serial Port | - ran Primary Serial Port
Powerdown ! d& ¥ - i::‘“‘ {AJ%}_ Test Modeegelect
7 Secondary Serial Port Powerdown é - S Secondary Serial Por

B
0 Serial port powerdown % & @"% 7 Secondnf?‘Séhal P@ Test Mode Select
1 Serial port powerup (default) ﬁi ‘( Gtpual mﬁ( Fault)
6 Secondary Serial Port Enable N ‘é Y ’ E‘&
. -a. 0 R
0  Disabled At %Prim:rySe‘ﬁ@l ‘f».m Test Mode Select
4"‘”“%

. %} {forinal mode (defauit)

1 Enabled (default) .s‘«—.;‘h

ﬁ’”

5:4 Secondary Serial Port Aidnu Selegt est mode
e o
00 COMI,3F8H &t ¥ _&«‘&g ‘% 5:4- Tct Mode Disable
ul
01 COM2,2F8H‘?3§fa D s %‘ .&“%) Normal mode; test disabled (default)

10 COMS3, depending orftits6:5 of CROIH™ K7 01 Reserved
11 COMA, depending on bits 6:5 of c&g\}rw %&\ ¥ 10 Reserved
3 Primary Serial Port Powerdown ﬂ:‘*‘ ’ 11 Reserved
O Serial port powerdown % % 3:0 Reserved
1  Serial port powerup (defaﬂéﬁ %ﬁ?
2 Primary Serial Port Ensblqas:?
0  Disabled
1 Enabled (default)
1:0 Primary Serial Port Address Select
00 COM]1, 3F8H (default)
01 COM2,2F8H
10 COM3, depending on bits 6:5 of CRO1H
11 COM4, depending on bits 6:5 of CROIH
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Configuration Registers

CONFIGURATION REGISTER CR04H
Read/Write at Address 3FOH:3F1H
Defaulr: 01H

7165 0

L Secondary Serial Port
24MHz Divide Select

Reserved

7:1 Reserved

0  Divideby 12
1 Divide by 13 (default)

can be derived from 125kHz (24
2MHz/16 = 125 kHz) 4 "‘»*«‘a

CONFIGURATION REGISTER CRO5H
Read/Write at Address 3FOH:3F1H

Default: 00H
7/16|15|4(3}2]|11}0
| PDIR/PD Pin Select
GAMECS#/DRATEY/
e | IDLE Pin Select
2/4 Floppy Drive Select
:ﬁi‘ IDE Address Select
N
& [+ Floppy Address Select
A R
*'ﬁ \‘\
g DENSEL Pin
__mm‘n A-é FAre Configuration

Delty Selec?“mENSEL) Pin Configuration
00 HigF*Yor SDOkbps/1Mbps, low for

%Q{Sﬂ)kbpﬂdéfauh)
ﬂways low
“10 D B{gm always high
‘1 EL low for 500kbps/1Mbps, high for
300kbps
5 ﬂQppy Address Select
0 FDC 1 select 3F0:3F7H (default)

1 FDC 2 select 370:377H
~ 4 IDE Address Select
0 IDE1 select 1F0:1F7H, 3F6H, 3F7H (default)
1 IDE2 select 170:177H, 376H, 377H
3 Two or Four Floppy Drive Select
0  Two drive select (default)
1 Four drive select
2:1 GAMECS#/DRATEI1/IDLE Pin Select (Pin 99)
00. - GAMECSH# select (default)

01 DRATEI select
10 IDLE select
11  Reserved
0 DBDIR#/PD Pin Select (Pin 96)
G DBDIR# select (default)
1 PD select
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CHIFS

Configuration Registers

CONFIGURATION REGISTER CRO6H
Read/Write at Address 3FOH:3F1H
Defaulr: X1H

716(5(4(3|2(11]0

CONFIGURATION REGISTER CRO7H
Read/Write at Address 3FOH:3FOIH
Default: XXH

71615j4 (312|110

L Mouse Powerdown L_
Mouse Disable | S
Mouse Base Address
Reserved \é“
o] “"‘%«
’%%: ‘5-\ R -l
égl‘g -&"‘::31 ; o 1.
- Y 7% Mouse Base Qﬂdreﬁ Register. The base address,
7:2 Reserved & §~ 7 CRO7H x 4,mtist be programmed before the mouse
1 Mouse Disable "g, port can basesiabled (CROGH, bit 1). Also, the mouse
ouse Lisa 5 3,» { ¥ must be powered Bp {CROGH, bit 0) and the
0  Mouse disabled (default) 3 1 daryserial port s mmitist be disabled and powered
4 W GR02 xh 7:6).
1  Mouse enabled %y . é‘ﬁ;\m
0 Mouse Powerdown < %ﬁ\ t» % g& 3
0  Mousepowerup et Q € ' < %’%
1 Mouse powadow‘((k;faul%_: @ . %‘; L NE
}‘ - !’"" ™ d
%\ Y "§§. Sy T \{é"&’g ¥
< & T
WA O
.~’ 3 % ; e Ry
% n.v . %— .
Y
A ,;*%;%%
=i
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Configuration Registers

CHIFS

CONFIGURATION REGISTER CROSH
Read/Write at Address 3FOH:3FO1H

CONFIGURATION REGISTER CR09H
Read/Write at Address 3FOH.3F1H

Default: XXH Default: 00H
716|543 |2]11]0 716(5(4(3]2|1}0
] L Reserved
‘ General-Purpose Chip
Select Disable
Reserved
GPLSB
General-Purpose Base
Address Reserved
&% General-Purpose
SF Mask1
5%F Geners)-Purpose
i . General-Purpose
' S T =
7:0 General-Purpose Base Address Register. TT;E‘“ ¥ @%Genenl Wms
geas;c adgrless CRr(;?H x 4, mu}stn be grogzn@% & 0 Donmﬁsk(defaun)
ore the general-purpose chip select &
enabled (CROSH, bit 1). In addition, the secondary 1 g\&tﬁo&nﬁn 1.(not used in decoding)
serial must be disabled and powémsd downsz, 6 Geprﬂil’urpo‘ Mli&
(CRO2H, bits 7:6) before this functi cmbelsed_- s iy m Sefault
x:%&) PR & (detault
& ﬁ‘é,\.}' ‘_%“ x;* %LL Ma§k 08H, bit O (not used in decoding)
Sy ’%‘ 5 Genenl PurposeMaskl
AN ﬂ? . O»:zu.@onotnmsk(default)
P ..é_ “‘“XLE «\% - 1‘“_%' 1 ¥ Mask 5 neral-purpose least significant bit
X men p u % (GPLSB) (not used in decoding)
T A WX S 5
BN & 74 Reserved
¥ " Pt @ 3 General-Purpose LSB (GPLSB). Base address is
L R ‘%ﬁ - (CRO8H x 4) + (GPLSB x 2)
Y a“‘% 1 General-Purpose Chip Select Disable
S Y 0  Enabled
T oA 1 Disabled (default)

0 Reserved
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Configuration Registers

CHIFS

CONFIGURATION PROCEDURES
Configuration is accomplished in three basic steps:
1. Enter configuration mode.

2. Configure the 82C735.
3. Escape from configuration mode.

Any dewanonﬁmnﬂnssequmoecam the configuration
state machine to return to its initial idle state. The
configuration procedure is intentionally complicated to
prevent an errant program from making accidental changes
to the chip configuration.

Enter Configuration Mode

Write two consecutive writes of value 55H to port 3FOH.
The following is an example in 8086 assembly language:

MOV  DXJ3FOH ;Port address

MOV AL S5H ;sData

our DX,AL

OUT DXAL +In configuration mode
Configure the Chip r*!?
'l'he@conﬁgmahonregxstasmnbewnumtoormd %:.\

To write data to the registers:
1. Write <CROnH> to port 3F0H 4;‘3

where: <CROnH> is unmgxsmmbee%ﬁgm §§
2. Write <data> to 3F1H 5‘ X»

‘*& o
where: <data>1sthedau% 't

tobe wrg& inito the
register that port 3F0H \"tb

Toreadthtaﬁomﬂ:emglst-s :

1. Setblt7ofCRO@§!om¥amdmg
2. Write <CROnH> Yo port 3F0H ; 3 g‘
where: <CROnH> is the register to be ’ ﬁ%

3.Read data from 3F1H

* Aﬁ i v

Example 1:
Access CROOH to turn on the oscillator and enable the FDC
and IDE:

MOV
MoV
OoUT
MOV
MOV
ouT

Example 2:

Access CRO2H to set serial port 1 to COM 1 and serial port
2toCOM3mnormalmode

DX,3FOH  ;Access CROOH
AL,00H
DX,AL
DX,3F1H
AL,0BFH
DXAL

; set necessary bits

\m

10) Out of configuration mode

"‘z}'
{'&*‘*

u.:z;f

The{olloﬁmg 8086 assembly language program enters
conifiguration mode, configures the 82C735, and escapes
gnmnonmode

tion mode:
FOH  ;Port address
;Data

MOV D
MOV AX55H
OUT DXAL
OUT DXAL

;Configure the 82C735:

MOV  DXJ3F0H ;Access CROOH
MOV
our
MOV
MOV
ouT
MOV
MOV
ouT

;Set necessary bits
DX,3F0H ;Access CRO2ZH
AL,02H

DXAL

MOV DX,3F1H

MOV  ALOEAH
OUT DXAL

configuration mode:
DX,3P0H

MOV  ALOAAH

OUT DXAL
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CH EH: Serizl Port Registers

Serial Port Registers

Address (hex)
Base Address Options:
COM1, COM2: 3F8, 2F8
COM3, COM4: 338, 3E8, 2ES8, 220
Register Offset . 238, 2E8, 2E0, 228
Mnemonic Register Name (hex) Access DLAB A2 Al AQ Page
RBR Receive Buffer 0 R 0 0 0 0 34
THR Transmit Buffer 0 W 0 0 0 0 34
IER Interrupt Enable 1 R/W 0 0 0 1 41
IR Interrupt ID 2 R 0 0 1 0 40
FCR FIFO Control 2 w 0 0 1 0 39
LCR Line Control 3 RW_ |, X 0 1 1 35
MCR Modem Control 4 RW %X 1 0 0 42
LSR Line Status 5 RW : |, X 1 0 1 38
MSR Modem Status ] RW- S X 1 1 0 43
SCR Scratchpad 7 RW.. le X 1 | 1 1 &4
DLL Divisor Latch LSB 0 q%w;, oy 0 j;.o 0 37
DLM Divisor Latch MSB 1 P RW oS 1 0 (Y0 1 37
'&v‘K: LS ..“}s. . %\ < ‘:“:\
P NS L5 8
Ay & F %‘ <
SN RS RN
‘t'% 4% "\?. R ‘?‘ < ‘:.
B % . g} - TR
N Ay
N S
PR
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CH H F : Serial Port Registers

RECEIVE BUFFER REGISTER TRANSMIT BUFFER REGISTER
Read Only Write Only
Offset = OH, DLAB = 0 Offset = OH, DLAB = 0
7161514312110 716|514 1312|1]0
] ]
Data Byte Data Byte
i _
This register holds the incoming data byte. Bit 0, the Least This pegistér holds the data byte to be sent to the host. Bit
Significant Bit (LSB), is received first. The data is initially 0, tha Lesst Significant Bit (LSB), is transmitted first. The
assembled in the Receiver Shift Register (not user dah_}i“ibaded into the Transmit Shift Register (not user
accessible) before it is loaded into the Receive Buffer or “Secessible) from the Transmit Register or Transmitter FIFO.,
. v

7:0 Incoming Data Byte %:; megm:g‘% F
*%4%“ ﬁk:% ,ff% .h 3

A‘:‘:‘- N 5.;\:, %‘,x . ﬂw%x
S S EAS
A‘ %{?ﬁrf ey &«. < W JQ;B';R}%
é@ b ’f‘&‘?‘i" {% o~
T Kl
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CHIFS

Serial Port Registers

LINE CONTROL REGISTER

Re

ad/Write

5 Stick Parity. When parity is enabled, bit 5 is used
in conjunction with bit 4 to select Mark or Space

Offset = 3H, DLAB = X Parity. When LCR bits 3, 4 and 5 are logic 1, the
parity bit is transmitted and checked as a logic 0
(space parity). If bits 3 and 5 are 1 and bit4isalogic

0, then the parity bit is transmitted and checked as a

716|5{4|3|2|1]0

jl Woed Length Select !:%ligb(lgk parity). If bit 5 is a logic 0, stick parity
4 Even Parity Select. When parity is enabled and bit
Stop Bits 4 is a logic 0, an odd number of logic 1s are
transmitted or checked in the data word bits and
Parity Enable parity bit. When parity is enabled and bit 4 is a logic
1, an even number of logic 1's are transmitted or
Even Parity Select checked.

3 Parity Enable. When bit 3 is a Jogic 1, a parity bit
Stick Parity is generated (transmit data) or checked (receive data)
between the last data bit and stop bit of the serial data.
Break Control (The parity bit is used to an even or odd
ghiiber of bits when the data bits and the parity bit

DLAB _sArégummed.)

P! Nnmber of Stop Bits. Bit 2 specifies the number of
., “stop bits transmitted with each serial character. If bit
2 4s a logic 0, one stop bit is generated in the
.g%xg 4ranmmitied data. If4¢ 15 @ logic 1 when a 5-bit data
7 Divor Lutch Aces B DLAD. Bi7 methe = (N0 S0 A LI
ﬁ :10 a logic 1 to access the d:ivlsor latches of %‘f‘*’-‘ ) “B-bit word_Jengthiis selected, two stop bits are
ud rate generator during a rea or writc operafich.. Vg, ] S et ks the first stop bit
It must be set to a logic 0 to access any regist¥. % GﬂS"‘ﬂy ; ofmcd&'l.\, ¢l bcrmof stop bits selected
. . Ry L N&S i B {i‘“ .

6 Break Control. This bit causes a break to be

transmitted to the receiving UART arflallows thé; 1. 01 Ward'Léngth Selet. Bits 0 and 1 specify the
CPU to alerta terminal, When the bitis sétto a logic. matiber of data bits in each transmitted or received
I, the serial output (TXD) is f gerial charserer;-

oreell to The spicing R
™% LCRBHSD AND 1 ENCODING

The Line Control Register (LCR) is used to specify the
format of the asynchronous data communications exchange
and to set the divisor latch access bit.

7o

state (logic 0). The break is disabled by setfing the

bit to a logic 0. The break control bit acts"enly on & %
TXD and has no effect m‘i{lﬁimsrgu&hglc {% S e
The break will not cau;étéiidhemﬁ characterstobe .~ ¥ ‘Ql BRO | Bitl Dats Length (bits)
transmitted if the following seqa#nce is used: ‘ 4+ 0 0 5
. S Y H 1 0 6
1. Wait for the SHmmitter iobg ifle (TEMT - 0. ¢~ S 1 C
2. Set the break fér the appropriate amomtﬁim:c . Q : 5
If the transmitter will be used to time the break - g 1
duration, check that TEMT = 1 befd ingh ¥
the break control bit. Rt SR L .
3. Clear the break when 164 s iaﬁ’iﬁsg The UART reset configuration is shown on the following
be restored. fey WY 7 page.
During the break, the transmittef can be tbed as a

character timer, establishing the break duration

accurately by sending characters and monitoring

“T}??.Bu\d'I'EMT(seeLineStausRegisterbitss
6).
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CHIPS

Serial Port Registers

UART RESET CONFIGURATION

‘ _LegisterlSignal Reset Control Reset State
Interrupt Enable Master Reset 0000 0000
Interrupt Identification Master Reset 0000 0001
FIFO Control Master Reset 0000 0000
Line Control Master Reset 0000 0000
Modem Control Master Reset 0000 0000
Line Status Master Reset 0110 0000
Modem Status Master Reset XXXX 0000
TXD Master Reset High
Interrupt (Receiver Errors) Read LSR/MR Low/Tristate
Interrupt (Receiver Data Ready) Read RBR/MR Low/Tristate
Interrupt (THRE) Read IIR/Write THR/MR Low/Tristate
Inf (Modem Status es) Read MSR/MR Low/Tristate
Interrupt Enable Bit Master Reset Low
RTS Master Reset €% High
DTR MasterReset & & High
RCVR FIFO MR/FCR1.FCROFCRO ™" All bits Jow
XMIT FIFO MR/FCR1.FCRO/RCRO < = All bits low

B S, >3
f“‘&b S "“K
LY s
:%‘ o . %\ - "o s .
Ty Oy B’
. 5 £
ST Y > & %
Sy B E ‘g,%iv Ry
o o ol bR o =
SRS £ ¢ -f!%% '
€ 8 £ v P
E "%g;"’ S N &TQ%
‘\. 4% 3 . 3 ;‘\m S
V-3 K.ﬁ - %—.«" Qa;; R =0 S
%‘;1 ' > L O
e RS Y s
‘%} A f& 4. ¥
. ¥ ’ ;
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CHIFS

Serial Port Registers

DIVISOR LATCH LSB REGISTER
Read /Write
Offset = OH, DLAB = |

7/]615]41312

(=]

Least Significant Byte

The 82C735 contains two independently programmable
baud rate generators. The 24MHz crystal oscillator
frequency input is divided by 13, resulting in a frequency of
1.8462MHz. This frequency is sent to each baud rate
generator and divided by the divisor of the associated
UART. The output frequency of the baud rate generator i
16 x the baud rate:

divisor # = (frequency input/baud rate x 16) ‘§:

The output of each baud rate generator drives the m&’m
and receiver sections of the associated serial channel.*Two
8-bit latches per channel store the divisor in oﬁk bmary
format. These divisor latches must

initialization to ensure proper operatiofi e band mks
generator.  Upon loading either of m‘&wsor latches, a
16-bit baud counter is loaded. The Riyisor, Bau Riles, and
Clock Frequencies table shows medamal for use

with crystal frequencies of & )
The oscillator input to the uldaw%sbeumlzwé\}
is sccurate gnd

ensure that the floppy di roll
that the UART divisory_ dre compalible with exis
software. Using a divisor of zero is not

s

e

{g:

DIVISOR LATCH MSB REGISTER
Read /Write
Offset = 1H, DLAB = 1

7161514 2

3

Most Significant Byte

‘A“ .
DIVISORS, BAUD RATES, AND
cwcx ‘FREQUENCIES

uMllz ut Divnded to 1.8462MHz

0.2% Error
except as noted

0.1

0.4
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CHIPS

Serial Port Registers

LINE STATUS REGISTER
Read /Write
Offset = SH, DLAB = X

716(s (432110
L DR indicator

e OF Indlicator

PE Indicator

FE Indicator

BI Indicator

THRE Indicator

TEMT Indicator

RCVR FIFO
Error Indicator

This eight-bit read-only register provides the CPU with
status information on the data transfer. Bits 4:1 are the exror
conditions that produce a Receiver Line Status interrupt
whenever any of the ding conditions are detected
and that interrupt is enabled.

7 RCVR FIFO Error Indicator. In the NSl6450
mode, this bit is a 0. In the FIFO mode, it is set whests.

ﬁwCPUmdsLSK:fﬂmmnosu

The Line Status Register is mﬁnd
operations only. Wntlng to’. ﬁhs reg;ﬁfg: i§
recommended only for fa
mode, the software must
FIFO via the loopba

there is at least one tyerror,fmnmgm‘%r%‘“
break indication in the FIFO. anm <€:5“

LSR2 - LSR4. LSRO R?mﬁ;bewnumto

in FIFO mode. e &
6 Transmitter Enipty. ridlicator. Bit B,

settoalog]cl ver the and TSR regi

are both empty. asrsettoaloglco

either the THR or TSR contains a data chafag
the FIFO mode, this bit is set to 1.4

empty.

5§ Transmitter Holding
lndieator This bit mdncalesthat‘lheU is ready
aceeptamwchmcterforuarmnssm In
addition, this bit causes the UART to issue an
interrupt to the CPU when the THRE interrupt
enable is set high. The THRE bit is set to a Jogic 1
wlmachmcwtsumsfuredﬂf‘remnd\em‘gg
bolding register (THR) into transmitter
rﬂ:gista. Itisreset to logic 0 whenever the CPU loads

In the FIFO mode, this bit is set when the XMIT
FIFO is empty; it is cleared when at least 1 byte is
written to the XMIT FIFO.

O

4 Break Interrupt (BI) Indicator. This bitissettoa
logic 1 whenever the received data input is held in
the spacing (logic 0) state for longer than a full word
transmission time (that is, the sum total time of start
bit, data bits, parity, and stop bits). This bit is reset
whenever the CPU reads the contents of the Line
Status Register. In the FIFO mode, the Bl indicator
is associated with the particular character in the
FIFO that it applies to. The error is revealed to the
CPU when its associated character is at the top of the
FIFO. When a break occurs, only one character is
Joaded into the FIFO. To enable a restart after a
break is received, the RXD pin must be a Jogical 1
for at least half the bit time.

3 Framing Error (FE) Indicator. This bit indicates
that the received character did not have a valid stop
bit. The bit is set to a logic 1 whenever the stop bit
followmg the last data bit or parity bit is a logic O

cing level). It is reset whenever the CPU reads
x «contents of the line status register. In the FIFO
, a framing error is associated with the

%gcuhrcmwmﬂwmwtnapphesm

error is revealed to the CPU when its associated

clqrammuﬂn@pfﬂwFlFO
UART . after a framing
Qrmr To do ¢ thatthefnrmngcrror
ktmtablt,sousunplsﬂns start”

bit twwe the bits following it as the

rest of ﬂigaﬁne
Pg‘ié‘lk‘or gdiutor. This bit indicates that

the Ricelved data does not have the correct

veamoddﬁzty,usdecudbyﬂmcvmpanty

“The PEbit is set toalogic 1 upon detection

ofa , and is reset to a logic 0 whenever

mdsﬂnoamuofﬂclncmnsregsm

the. FIFO mode, this etror is associated with the

character in the FIRO that it applies to.

error is revealed to the CPU when its associated
dm:mnﬂnhpofﬂ:emo

lOvernmEmr(OE)lndicawr Bit 1 indicates
that the CPU did not read data in the receiver buffer
register before the next character was transferred
mtoﬂulrgg:e thereby destroying the previous
character OE indicator is set to a Jogic 1 upon
detection of an overrun condition, and is reset
.whenever the CPU reads the contents of the line

status register. In the FIPO mode data continues to
fill the beymdﬂzm%level,movanm
error will occur only after the is completely full

and the next character has been received in the shift

r ister. An%iishndimbdﬁo::ﬁnsmnas
happens. character in ift register is

overwritten, but it is not transferred to the FIFO.

0 Dats Ready (DR) Indicstor. This bit is set to a
logic 1 whenevera complete i ing character has
been received and transmitted into the receiver
buffer register or the FIFO. This bit is reset to a Jogic
0 by reading the data in the receiver buffer register
or the FIFO,

Revision 0.4 7/15/93
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. vl
cHEP= Serial Port Registers
l;,[FO gSNTROL REGISTER §:4 Reserved
rite Only 3 DMA Mode Select. Writing to bit 3 causes no
Offset = 2H, DLAB = 0 chmngeinUART ﬁommD
ote: The TXRDY# and Y# pins are not
7|6(5|4[3]2(1]0 available in the 82C735.

[ FIFOEnsble

RCVR FIFO Reset

XMIT FIFO Reset

DMA Mode Select

Reserved

RCVR Trigger Level

-l

2 XMIT FIFO Reset. Writing a 1 to bit 2 clears all
bytes in the XMIT FIFO and resets its counter logic
t0 0. The shift register is not cleared. The 1 written
to this bit position is self-clearing.

1 RCVR FIFO Reset. Writing a 1 to this bit clears all
bytes in the RCVR FIFO and resets its coumter logic
t0 0. The shift register is not cleared. The 1 written
to this bit position is self-clearing.

0 FIFO Enable. Writing a 1 to this bit enables both
the XMIT and RCVR FIFOs. Resetting the bit clears
all bytes in both FIFOs. When a change is made
from FIFO mode to NS16450 mode, or vice-versa,
da3 is automatically cleared from the FIFOs. This

$ittgust be a 1 when other FCR bits are written to,

This write-only register is at the same location as the @meywﬂlnotbepmgmnun ed.
Interrupt ldentification Register, a read-only register. The S
FIFO Gontrol Register is used o enable the FIFOs, clearthe 2« n
FIFOs, set the RCVR FIFO trigger level, and select the type Q‘} PN £y
of DMA signaling y ,..,s% vy r - %'3’“
7:6 RCVR Trigger Level. Bits 6 and 7 designate thé, ¥ ¢ &7 4 B
interrupt trigger level and are the LSB and M3B.. g% A

tively. When the number of bytesin the
RCVR FIFO equals the designated interrupt {rgger

level, a Received Data Available dnterrupt is

activated. This interrup
bit 0 of the Interrupt Enable Regjgt% I

RCVR FIFO TRIGGER LEVEL@:‘*‘*“‘“&

A

s
EES

t must be enablédb

) b
;:[: figger Level
ad, (bytes)

FCR Bit

m ‘i.g

o

e OO TON

It

S

by settings -
RN &

T, 0 Yty 01 <1
- 1 ? S

A
BN

~ “ -
, S cLoq
P e .A% !
x “‘;‘:‘v §: ¥ r :."
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[T il ,
: Serial Port Registers

INTERRUPT IDENTIFICATION REGISTER 7:6 FIFO Enabled Indicators. These two bits are set
Read Only when FCRO = 1 (FIFO mode enabled).

Offset = 2H, DLAB = 0 5:4 These bits are always logic 0.

716151431211 1l0 3 Interrupt ID. In the NS16450 mode this bitis 0. In

I the FIFO mode this bit is set along with bit 2 when
Interrupt Pending a timeout interrupt is pending (see the IIR Control
~ Indicator Functions table on the following page).

e —

Interrupt ID 2:1 Interrupt ID. Bits 1 and 2 are used to identify the
highest priority interrupt pending, as indicated in the
i IR Control Functions table.
Interrupt [D 0 Interrupt Pending Indicator. Bit 0 can be used in
an interrupt environment to indicate whether an
0 interrupt condition is pending. When this bit is a
logic O, an interrupt is pending and the contents of
- the IIR may be used as a pointer to the appropriate
interrupt service routine. When bit 0 is a logic 1, no
interrupt is pending.

FIFO Enabled
Indicator

J

S
L . g& 3
To provide minimum software overhead during data A S
character transfers, the UART prioritizes interrupts into four w
levels and records these in the Interrupt Identification .sg% Y
Register (IIR). The four levels of interrupt conditions in ‘g AT N

Of pioﬁty are 3 * i 3
1. Receiver line status : Q gé;‘:% ““'xg“*’% _
§.¥eeeive_dda;m _ il AN Q‘;b

. Transmitter register 3 . : .
4. Modem status Y - § ) Q?.x‘.? 4“3 ? i“

When the CPU accesses the IIR register, the UART freezed ™, ™ ,.&ﬁ ‘ "4%

all interrupts and indicates the highest grionity pﬂ\:)dﬁl% g‘ &

interrupt to the CPU. During this CPU acBess, theUAR d "%

records new interrupts, but it does n{ Chinge -its. Garrent Q A %

indication until the current wz“i!{@lcmi %k-«% (%

»
2
X
>
£
v

8 A xgﬁd}_ Aﬁ }
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{13
cH EPS Serial Port Registers

INTERRUPT ENABLE REGISTER All other system functions operate in their normal manner,
Read/Write including the setting of the Line Status and Modem Status
Offset = 1H, DLAB = 0 registers. For more information on enabling the interrupt

pin, see the the Modem Control Register, bit 3.
7:4 These four bits are always logic 0.

7]6|5|4(3(2(11}0

L RDA and Timeout 3 Modem Status Interrupt Enable, When set to
mwm?:“;:mu logic 1, this bit enables the Modem Status interrupt.
e
2 Received Line Status (RLS) Interrupt Enable.
RLS Interrupt Enable When set to logic 1, this bit enables the RLS
Stams interrupt.
.., Interrupt Enable 1 Transmitter Holding Register Empty (THRE)
Interrupt Enable. When set to logic 1, this bit
enables the THR Empty interrupt.
0 0 Received Data Available (RDA) and Timeout
Interrupt Enable. When set to logic 1, this bit
enables the RDA and Timeout interrupts in FIFO
mode.
A &
The Interrupt Enable Register (IER) enables the five types P
of UART interrupts. Each interrupt can individually P N
activate the appropriate interrupt output signal (IRQ3 or N
IRQ4). Setting bits of this register to a logic 1 cnables the .~ Sd & .
selected interrupt(s). Resetting bits 3:0 totally disables the %% sk Xy
interrupt system. Disabling an interrupt prevents it from = % T ey e S
being indicated as active in the Interrupt Identificatiors, § £ ¥ %
Register and from activating the interrupt output sipaL%%““"” “‘g“‘%‘k‘?’ ﬁs‘r& = e
"% X .z:é‘&,. - ‘e - ‘%‘ ¥
' % Eﬁv .
- H Pty & - -
R AR &Y AN
Sl ..-::t::_ﬂ% pu O #‘% 13
INTERRUPT ENABLE REGISTER c@ﬁ L. RUNCTIONS & a5
RS TN g
Bit Number Priority f v =% y e ARER
3 2 1 0 Level &5 integ’ﬁp}\'l’ype : rrupt Sotiree Interrupt Reset Control
0 0 0 1 §|  aesNone {ﬁ 4 Nohe -
0 1 1 O Highest™ Riie%iﬁerhne status i'\ \Overruftrror, parity error, Reading LSR register
- : ~ Yframing rof, or break interrupt
o1 0 O ond Received data g, | Wﬂ' data available Read receiver buffer
avaxlahlc"“ i Se
1 1 0 0} Second Clmct;f‘ﬁi_’@o%,q;“ %achamcws removed from or Reading RBR register
indication % 'ﬁnputtoRCVRFIFO.dminglast
A Rt 4,"&.# ‘character times, and at least one
&F“&; . character in FIFO.
0 01 0 Third [THR régister empty THR register empty Reading IIR register if interrupt
source, or writing to THR
register
0 0 0 O Fourth Modem status Clear to send, data set ready, ring | Reading modem status register
indicator, or data carrier detect
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Serial Port Registers

CHIPS

MODEM CONTROL REGISTER

Read/Write

Offset = 4H, DLAB = X

71615|4i3/211]0

DTR
RTS
Out |
0

This register controls the interface with the modem, data set,

or peripheral device emulating a modem.

7:5 These bits are permanently set to logic 0.

4 Loopback. Bit4 provides a local loopback feature
for diagnostic testing of the UART. When the bit i 1s

set to logic 1, the following occur:

1. Transmitter serial output (TXD) is set

marking (logic 1) state
2. Receiver serial input (RXD) i xs

3. Output of the uammmhommg@'&mmm)
is is “looped back” (comwcted)%%‘

buffer register (RBR)
4, Modem control inputs

ﬁ‘*&-r
s, MCR embleblts Dﬁiﬁi sﬁm

mwcnmg yx\,,

IRQ Enable
Loopback

The modem control output pins are forced to their
high (inactive) states. In loopback mode,
transmitted data is immediately received, allowmg
the processor to verify the transmit-and-
received-data paths of the serial port.

In loopback mode, receiver and transmitter
interrupts are fully ope:at:onal but the sources of the
"mts are the lower four bits of the MCR register

of the four modem control inputs. Writing a
1 to any of these four bits causes an interrupt, which
is controlled by the Interrupt Enable Register. The
IRQ3 and four pins are tristated.

3 IRQ Enable. . When set, bit 3 enables the interrupt

No external pin is associated mﬁulusbnotherthari
IRQ3and4 In local loopback mode, this bit
controls bit 7 of the Modem Status Register (MSR).

2 Out 1. This bit does not have an output pin

iated with it. It can be writien to and read by
& CPU. In local loopback mode, OUT1 controls
bn60ftheMSRteglstcr

equesttoSend(RTS) This bit controls the RTS#
t in the same way that bit 0 controls the DTR#

ut. In local lo gmode,ﬂnisbitcmtmlsbit
theMSR

dy (DTR). Bit O controls the

0 is set to a logic 1, the

W a'logic 0. When it is reset

DTR# ofitput is forced to a logic 1.

loo%:ckmode, this bit controls bn S of

#deTS#outputsoftheUART

may to an EIA inverting line driver to
properpohntympmatﬂ\emodanorchta

Revision 0.4 7/15/93
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CHIFS

Serial Port Registers

MODEM STATUS REGISTER
Read /Write
Offset = 6H, DLAB = X

71el{slal3l2]1]0
L DCTS Indicator

DDSR Indicator

TERI Indicator

DDCD

CTSs

DSR

Ri

DCD

The Modem Status Register (MSR) provides the current
state of the control lines from the modem or peripheral
device to the CPU. In addition to this current information,
four MSR bits provide change information. These bits are
set to logic 1 whenever a control input from the modem

7 Data Carrier Detect (DCD). The DCD bit is the
lement of the DCD# input. If bit 4 of the
Modem Control Register (MCR) is set to 1, this bit

is equivalent to IRQ enable (bit 3) in the MCR.

6 Ring Indicator (RI). The RI bit is the complement
of the RI# input. If bit 4 of the MCR register is set
10 a 1, this bit is equivalent to OUT]1 in the MCR.

5 Data Set Ready (DSR). The DSR bit is the
complement of the DSR# input. If bit 4 of the MCR
register is set to 1, this bit is equivalent to DTR in the
MCR.

4 Clear to Send (CTS). The CTS bit is the
complement of the CTS# input. If bit 4 (loopback)
oftthCRregxstenssettoal this bit is equivalent
to RTS in the MCR.

3 Delta Data Carrier Detect (DDCD) Indicator.
This bit indicates that the DCD# input to the chip has

gg?ed state.

. Noté: Whenever bit 0, 1, 2, or 3 is set to logic 1, a
R stamsmwrruptlsgamted

%)z Trailing Edge of Ring Indicator (TERI). This bit

sndicates that the RI4 jnput to the chip has changed
mgasgtgkmymmmlongWhmvamcCPU‘%? ﬁqmalowtoahlgh&k:
%« Ita Data Set (DDSR) Indicator. This bit

'-Zf

mmtsthgnmnm mpmmmecmphaschmged

4] ({%" : ‘was read by the CPU.
- % T " (DCTS) Indicator. Bit 0
A %2: S# input to the chip has changed
SN Al ¥ Qtﬁnmﬂ&%nmnmmdbymcCPU
£ L SR P
'&-&a’: ‘ \;‘:‘ <% {:Q%
e ML
s ST S - { ! 3
Q;\” 4 N - {%ﬁ“
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CHIPS

Serial Port Registers

SCRATCHPAD REGISTER

Read/Write
Offset ~ 7H, DLAB = X

716{514(312({1]0

Temporary Data

-

This eight-bit register does not control the UART in any
way. Its purpose is to hold data temporarily.

FIFO INTERRUPT MODE OPERATION

Each serial chanmel has two 16-byte FIFOs associated with
it. The operational description that follows is apphcable to
the FIFOs of both channels.

When the RCVR FIFO and Received Data Avaifible-
Interrupt bits are enabled (FCRO = 1, IERO = 1) Rﬁmv‘&l
Data Available interrupts occur. The Rece.;v gData

Avmlablcmlangmmmdtot}nCPU

of bytes in the R FIFO equals the pro,

level. It is cleared as soon as the
Rcmmmpswowuumggam %%

The Received Data Available indicatior

Identification Register also tngger
level is reached, and like the mu:l&dwhenth
FIFO drops below the tri Q;;.

The Receiver Line Sta asbcfore,ims

hnghergionty than the ﬁpcclved

vm]able%ﬁn
The data ready bit (LSRO) is set as soon as &s

nnsfu'redfrmnﬂaesluﬂregnstatoﬁwk
metwhmtheRCVRFIFOmmlpty

When RCVR FIFO and receiver i
RCVR FIFO Timeout interrupts can
conditions exist:

@ At Jeast one character is in the RCVR FIFO.

8 The most recent serial character was received more
than four continuous character times ago. (If two stop
bits are programmed, the second one is included in this
time delay.)

8 The most recent CPU read of the RCVR FIFO was
received more than four continuous character times

ago.

By

The maximum time between a received character and a
timeout interrupt is 160ms at 300 baud, with a 12-bit receive
character (i.c., 1 START, 8 DATA, 1 PARITY and 2 STOP
bits). Character times are calculated by using the baud rate
generator clock as the the clock signal. This makes the delay
proportional to the baud rate.

A timeout interrupt is cleared and the timer reset when the
CPUm;kmwdmmctefranﬂnRCVRFﬂ‘O When the
timeout interrupt indication is inactive, the timeout
indication timer is reset after a new character is received or
after the CPU reads the RCVR FIFO.

Tmmutoﬂﬂ]')mmxptsmoccmwhmﬂwXMITFlFO
interrupts a.r;I enabled (FCRO - 1, IER] = 1). The
Transmitter Holding Re, ty (THRE) int t
oacmswhc:ntht:XMII‘FI%lSter Emg Itlsclw'edasms‘;ugn
astthIRreglstensmdorthetrmstmttcrholdmgrcg)ster
mwnumto(ltomcluractmsmybewnttmtothcm
FIFO while this interrupt is being serviced).

Tra.nsml&r FIFO empty indications are delayed one
character tifie minus the last stop bit time whenever
%mﬂﬂmhavenotbematkasttwobytsatﬂm
in the transmit FIFO since the last THRE = 1.
vents the UART from issuing a second THRE

terrupt asgoon as it the first character into the
hamauftu' shift register.~ THRE interrupt occurs
edﬁtcly aftcr i changed, assuming FCRO is

' has the same priority as the

?ﬁaﬂa and R trigger level interrupts
&ve the %y as Cvﬁ?mwed data available
trigge? }b current lﬁ 2

-

Polled

giter puts the associated serial channel in the
modeofopenhon. Since the receiver and
ﬁumcmnvﬂedsq)aately.e:ﬂtrmorbomcm

the polled mode of operation. In this mode, your
gramwﬂlcheckrecewermdwmttastamsv:ame

(g mi mamsmyoraﬂofbnsB'Oofﬂlehtemxpt

i LSRO:ssetaslongasﬂmnsmebytemﬂneRCVR

] LSR] to LSR4 specifies which error(s) has occurred.
Character error status is handled the same way as in the
interrupt mode.

8 LSRS indicates when the XMIT FIFO is empty.

® nLSR6 indicates that both the XMIT FIFO and shift
register are empty.

@ LSR7 indicates whether there are any errors in the
RCVR FIFO.

In the FIFO polied mode, no trigger level reached or timeout
condition is indicated; however, the RCVR and XMIT
FIFOsmoﬂuwmefmcu
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CH g?’hg Mouse Port Registers

Mouse Port Registers

Register Offset Address (hex)
Mnemonic Register Name (hex) Access {sec Note) Page
MSPDR Mouse Port Data Register 0 R/W CRO7 x 4 46
MSPSR Mouse Port Status Register 1 R/W . CRO7 x4 46
Note: Address may be programmed in Configuration Register CR07; however, base address is normally 3104.
S
<&t
m:-; T =
¥ g Vs
“%i 5 . ."‘Qgi' b Q:%
ARSEAS I
<53 ‘ié‘%\. ‘ ¥ "‘% *
. SN 40 .
L &Y €
’ e m“s A %
<, g‘:‘“‘ X ¥ k‘ .aki ¥
RN = : ‘ ‘*\ 3 X £ Ry
B R = Q = %ﬁ-" @
G &S
?§ ’ %;;" % s "
&4’:;%&% |
. Y :
A Nged ﬁ%\%
oA
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i Bt fastee
: Mouse Port Registers

MOUSE PORT DATA REGISTER MOUSE PORT STATUS REGISTER
Read/Write ar Address CRO7H x 4, Read/Write at Address CRO7H x 4,
Offser = OH Offset = IH

71615413 ]2(11]0 716}5({4(3}2}11]0
T
Receive 1dle

- 4:6;;‘ Device Enable

The eight-bit read/write Mouse Port Data Register transfers ‘\%’ﬁewce Enable. The host sets this bit to 1 to enable
data between the host and the mouse. The host sends ’%w} clocking to the pointing device. A 0 disables
cumnm\dmddatabytstoﬁledatareglsteronﬂchDATA toﬁ\cpoumdevnce This bit must always
line, using the MCLK as the synchronizing enabledw ﬁufmnselsmuse

reglstercmvertsstamsandoﬂmdatafromﬂ:emo
&bltbytesandu-amfasthcchmtoﬂ)ehostwaﬂw themcw : setsﬂusbltto_ltoclearall
MDATA line. recelv buffers. This bit must be set

% bOwheg‘& § receiving data.

§ De Efrvr sets this bit to 1 when an
g %\ Bich as-aparity error, has occurred in data
i AN i Aftet a device error occurs, the mouse
Ag\} R W ™must t and cleared for further operation.

x. d S
gk A *‘"‘lnternﬁt The host sets this bit to 1 to
\;;»“."»" A@ ~. gzn, e .the mouse interrupt. The mouse port
X < (‘Q‘, ; the host when data from the mouse is
B b}le.h:r when the transmit buffer becomes
Qt&a : interrupt is cleared on reading or writing
X_ "5&% Mouse Port Data Register. A 0disables mouse
' g,, mtcn'upt.
.&&;\} 3 Device Reset. A 1 resets the the mouse port. This

\ % bit must be set to 0 for normal operation.
Q? 4% 2 Transmit Idle. The mouse port sets this bit to 1
when the host transmits data to the Mouse Port Data
- :gﬁ. Register on the MDATA line. When this bit is 0, the

B
3

host should not write to the data register.

1 Data Ready. The mouse port sets this bit to 1 to
indicate that the Mouse Port Data Register hasa byte
of data for the host. The bit is reset after the host
reads the data register.

0 Receive Idle. The mouse port sets this bit to 1 when
the receive buffer is empty. A O signifies that the
host can read dats from the Mouse Port Data

Register.
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CHIPFS

Hard Disk Controller (HDC) Registers

Hard Disk Controller (HDC) Registers

Register Primary Secondary
Mnemonic Register Name Access Address (hex) Address (hex) Page
HDATA Data R/W 1F0 170 48
HERR Error R 1F1 171 48
HWCMP Write Compensation w 1F1 171 49
HSC Sector Count W 1F2 172 49
HSN Sector Number R/W 1F3 173 50
HCL Low Cylinder RIW . _1F4 174 50
HCH High Cylinder R/W 1F5 175 51
HDH Drive Select/Head Number R/W (‘ , * 1F6 176 51
HSTAT Status R A & IF] 177 52
HCMD Command A\ *‘xg; e IF7 N 177 52
HSTAT2 Alternate Status Ri % Aod, 3F6 % v 376 353
HCTRL Fixed Disk Control SWE o » 3F6 éﬁ ¥ 376 53
HIN Digital Input %R o BJ7 3F7 4 wyl” 377 54
: Ay A
I~ 2 ! ﬁ‘\ % - ‘%‘ :-%
AT SRR
3 R’ T
o &} S g“! -ea% 3
‘M" h {_.z%‘ ° g i
wy 0% <& ¥ “ha
4 ‘fcﬁ ~ %@j B & e AR
&: é"%, . ‘%' . .:i;'\.\ \?‘
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by piBSSES
CHiF= Hard Disk Controller (HDC) Registers

DATA REGISTER ERROR REGISTER
Read/Write at Primary Address 1FOH Read Only at Primary Address 1F1H
Secondary Address 170H Secondary Address 171H
716|5(4 3121110 716|514 (312|110
L L Missing Data Address
Mark Detector
————— b Track 0 Error Detector
Command Abort
Detector
HDC Data
Missing ID Detector
‘&. Reserved
! QR_.‘ BOC Error Detector
*,
| &3 = Bad Block Detector

'IhedatatepstaprowdsanSml&bn data pathtotheIDE y;wr contains th'&ums of the last executed
disk drive. “This register handles all data transfers betw 3

the host and the hard disk. Q ) RSettollfabadblockls

r“SettollfadataECCeuor

A = Deteaor Set to 1 if ID is not found.
A »,
-%‘& AQ: nd Abort Detector. Set to 1 if a command

is detected.

Aﬂﬂ%—' : A° ; '
?S% %\ & ‘} ?nckOEn-orDetedor Set to 1 if a track O error

3 <+ 0 Missing Data Address Mark Detector. Setto 1 if
Q the data address mark is not found.
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CHIFS

Hard Disk Controller (HDC) Registers

WRITE COMPENSATION REGISTER
Write Only at Primary Address 1F1H
Secondary Address 171H

7161543721110
T

Write Precompensation
Cylinder Number

This register is written to by the host. It usually contains the

number of the cylinder where the write precompensation Q
to be used.

SECTOR COUNT REGISTER

Write Only at Primary Address 1F2H
Secondary Address 172H

716|514 |13(211}0

L
Number of Sectors to
Transfer
.‘.1." Ky
£ f?
4. ;g‘:x
220 B
%ﬁ.‘: < _

“‘I’hxs x;egstér contains the nmn“bm‘ of sectors to be transferred
* dugin¥'a VERIFY, READ, WRITE, or FORMAT command
' Command Set' -for command descriptions). A 0

é@ e means a 256:9ector u'arlﬁfﬁ
3 F '&gts;‘“ a3
e m RS
‘bt‘l;‘ ; b r . 1\*\ JP%‘I ¥ k U o
’t“\?% . o & / -ﬂ*.. ‘z{f
¥ O I3 £
£ } ’e‘g} e & x .y .‘3‘2&
AR N e
A, = vy &
8 g % £ e
e %ﬁ\ ‘“: ‘%"\: ,,%:\%
A \‘\:‘? &y e {{3‘ oo
‘é}“‘ 3 ¥ Py b R ok b3
e, L & v S
- Ak, &% A {
R . \(\. >t ‘}"” . x“ k
[T B 13 B
\?‘A 7 < e W
S % A «% =
& T v,
\;. * L% ..
‘%i I }—‘ék F
o 4 "1‘;
Juyy e
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Hard Disk Controller (HDC) Registers

SECTOR NUMBER REGISTER LOW CYLINDER NUMBER REGISTER
Read/Write at Primary Address 1F3H Read/Write at Primary Address 1F4H
Secondary Address 173H Secondary Address 174H
7(6|5{4]3]2]1]0 716 |5/4|3|2f{1]0
] -
Sector Number Cylinder Number Least
Significant Bits
£
.-*'1 f"‘»l‘.‘?‘.
'7%‘\,, ‘-’ < s i

The Sector Number Register contains the sector number for %%““hus ré xsler contains the. clg‘hl least significant bits (LSB)
disk accesses during READ, WRITE, and VERIFY; ““‘"* * of g‘;ﬂmlmd cylmdcr n}mlber

commands (see "FDC Command Set” for conmmgd”x‘,b

descriptions).

Revision 0.4 7/15/93

B® 209811k 0006947 954 HA

50 Advance Product Information 82C735




ot 111 T

A a1l

Hard Disk Controller (HDC) Registers

HIGH CYLINDER NUMBER REGISTER
Read/Write at Primary Address 1FSH

DRIVE SELECT/HEAD NUMBER REGISTER
Read/Write at Primary Address 1F6H

Secondary Address 175H Secondary Address 176H
7161541312110 716514312110
L] -
e Head Number
Cylinder Number Most
Significant Bits
Drive Select
té‘m ve ec
1
e \“&»
. %a -+ 0
o 1
- m&“’lz &" Y
This . . . . . . r ‘%E :"ss‘?ét'-‘"\ J‘ft.‘»m 1.
register contains the eight most significant bits (MSB)M FooT8etdl N
of the desired cylinder number. g&:? i a%amo s
0% w’ & o ‘q‘:‘ i
i &% 5 Settol. e "
S S T
A % 4 Drive Sélect &Y
5 g oy 0 _» mﬁry*é{ "
K t‘ : \:3.‘}" ' %s& A
{ ;“ s A onﬂaq
Qj;ﬁ"*‘ i fﬁs%;%v O%éad Bfumber These bits constitute a four-bit
Y & fumber that represents the head number (bit
A s 3 P 3 -wsB bit 0 = LSB).
K 3 i .‘%i h . g: \%‘, i pé
s L S AF
}‘« i ) \_ o ¥ -2‘:_~< s}
A
) R W
N e W
:‘“‘%‘F‘; ‘{;%:‘;%
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Hard Disk Controller (HDC) Registers

CHIPS

STATUS REGISTER
Read Only at Pri=>>y Address 1IF7TH
Secondary Addre:. 77H

0

4 [2

7 5

6

L Error Detector

Index Mark Detector

Data Correction
Successful

Drive Ready to
Transfer

SEEK Command
Completion

Write Fault Detector

Drive Ready to Receive
Drive Busy

The status register contains the status of the drive.
7 Drive Busy. Setto 1 if the drive is busy.,

Q

"“*‘-&

COMMAND REGISTER
Write Only at Primary Address 1F7H
Secondary Address 177H
7{6|514|3}2[1}0
—

Command Op Code

\1\‘ 3
. é,. i
t, et

xIY
Y

)

3

=
»c\~

Aoy
’I‘hls register contains tbccoﬁi}nand op code for fixed disk
tlbn. The IDE drm: executs the specified command

Wntten by thg \\\\\ %

6 Drive Ready to Receive. Set to 1 if the ck: N {6:%
ready to accept a command. y . £ C”‘*" %g
5 Write Fault Detector. Set to 1 if 4, w:gte faul, { > :?“ %
condition occurred. - 1&%;5 «%-q\.;‘*z“‘ %
4 SEEK Command Completion. "Sé%io%l if, ?lEEX- g\. -‘*‘&» ?
command is completed. ﬁ% oy {‘”% p ,w’
3 Drive Ready to Transfcr&‘&&io liﬁb‘_ﬂnve is R SN
ready to transfer data. é‘i %:k - %
2 Data Correction. S'F&essfulp&n to 1 if data% A““N%SQ
correction is sucessful; f‘3 k b 2 G
1 Index Mark Detictor. Set to it an index markis -ﬁ“‘*‘“"
detected. ¢ ék_:
0 Error Detector. Set to 1 fmmﬁw hsea b
command is detected. %3

= *a "@‘f%
w»« ‘QQ‘“
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CHIPS

Hard Disk Controller (HDC) Registers

ALTERNATE STATUS REGISTER
Read Only at Primary Address 3F6H

FIXED DISK CONTROL REGISTER
Write Only at Primary Address 3F6

Secondary Address 376H Secondary Address 376H
This register contains the same status information as the 71615141312 0
Status Register (1F7H, 177H). However, reading this
register does not clear the interrupt to the host processor, L Reserved
whereas reading the Status Register does clear the interrupt. Dissble I .
Reset
Head Select 3 Enable
1€ + Reserved
ST N ¥
¢a~%:~; ‘g‘.t
Y T RBBrved S0
¥ 3 Head Select 3 aﬁle
S T Reset a6
Ev i Q\y 0 &mropemﬁo;?tdefamt)
% N :"" hcraté‘ s%ftware reset to HDC bit 1
‘\%&v‘ «Q:‘;‘ » lgnle IS le
R ooy, W E’q"% 0 e interrupt
?-&'Rw * e % X ¢‘"“ W\ "
éj SR f*‘f%‘ 1%1:1«3 interrupt (default)
ox S N & T ﬁ i:R_served
ég R VN
e AN N
3 ““’é" S %‘s\:‘? ¢ i
§ Sy
. X ?‘-‘ .”%\{g:\lﬂ
o W Sy
. ‘s'}l‘\;: X _&:‘% G
S W S
N A ¥
P NS Y
5 oy ©
et ’%‘2 R
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K !! F“E. .. jrsate .
Hard Disk Controller (HDC) Registers

DIGITAL INPUT REGISTER
Read Only at Primary Address 3F7H
Secondary Address 377H

716ls|lal{3l2]|1]0
L HDC Drive Select 0#

HDC Drive Select 1#

HDC Head Select 0#

HDC Head Select 1#

HDC Head Select 2#
HDC Head Select 34 e“%
and Write Current P
Monitor &}
HDC Write Gate# . '&\\ :
FDC Diskette Monitor ‘.w:—:\““w*' 4, A
This register contains information from the Drive™% * ™% ¥ i{:‘ ‘4;?:'
Select/Head Number Register. . L £ Bt A W
7 FDC Diskette Change Status. The host reads ‘?@'s“ & ‘*'?r o SR
bit to determine the floppy disk contro]ler slams &i L g"‘ o
6 HDC Write Gate# e N é‘f%% 4%:%
5 HDC Head Select 3# and Redueede& Curbemt & SO N
Monitor. Contains bit 3 of the fouf‘«tn"bmagyhead R 0%y ¥
select number and detects MCnowwnte ,@% . %N‘:}
current. - %a—‘» aB:' o
4 HDC Head Select 2#. gg%am bugif ﬁie four-bit ¢ % oo S
binary head number, &£ '
3 HDC Head Selegt 1&‘ Eontains bgt Tof thefour:bit %« = N
binary head numﬁér - %‘3\.‘,, i3 &
2 HDC Head Select 0¥. ContamsbltOofﬂw irabit gj
binary head number.
1 HDC Drive Select 1#. Indicates &&ry duvc
selected.
0 HDC Drive Select O#. Ind;cat&“ %
selected. &E‘k
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ihﬁ%g Parallel Port (Printgine) Registers

Parallel Port (Printgine) Registers

Address (hex)
Register Index Base Address: 278, Mode
Mnemonic Register Name (hex) Access 378, 3BC (see Note) | Page
DATA Data 0x000 R/W (byte) LPT +0 0,14 56
DSR Status 0x001 R (byte) LPT +1 All 56
DCR Control 0x002 R/W (byte) LPT +2 All 57
eppAddr EPP Address 0x003 R/W (byte) LPT +3 4 57
eppData EPP Data 0x004:7 R/W (byte) LPT +4:7 4 58
cFifo Fast Centronics Data FIFO | 0x400 R/W (word) & LPT +400 2 58
ecpAFifo ECP Address FIFO 0x000 R/W (byte)’ S LPT +0 3 59
ecpDFifo ECP Data FIFO 0x400 RIW (word) LPT +400 3 59
TFifo Test FIFO 0x400 R/W;.;_(\iérd) LPT +400 5 60
CnfgA Configuration A 0x400 SRRT o LPT +400 ", 6 60
CnfgB Configuration B 0%x401 | g NR/W.o |  LPT 240157 6 61
ECR Extended Control 0x402 § 1 RMW. % LPT 3402 All 62
Note: 0 = Centronics < oo ,%\‘% gt 4% .
3 v e Ny S
1 = Bidirectional “ “é"s? ’ ?*“;»v ’ A, \(;"p“' %;“ L
2 = Fast Centronics (FIFO) e & 00 40 S
N N Vi L ¥

el S o e ¥

4 -ﬂ’P ' -&5*:-3;:%\ : 55“' “.-m"& h < é:%

§ = Test 4 ‘!ggg%}!‘ . %“ % ‘ & '%:;‘tn? m;_%wk.

- LV N < Feo A
6 - Configuration &3 & % ooy
Ok el I &%
R SF oy
¥ Py ) Rl %Q\\‘h «W’%}é*
¥ A
TSIy
N ~’§m ¥
= 3
T oAl
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B B I gmeg aomte
c" l r“ : Parallel Port (Printgine) Registers

DATA REGISTER STATUS REGISTER
Read/Write Byte at LPT +0H in Read Only Byte at LPT +1H in
Centronics, Bi-di, and EPP Modes All Modes
7161514131211 0 716|5j4)312(|10
L] I
| I e |Reserved
ERROR#
Parallel Port Data
SLCT
PE
ACK#
o
3 — BUSY#

. Lk,
The paralle] port Data Register (DATA) is a bldlrectloml%% .'-1'11&4:3ralle1 port Sta egister (DSR) is a read-only
8-bit data port. Data written to this register is transmittad 1o~ 452‘. ﬁ;;ster that prowdes smt‘{bf the pins described below.

the printer; data read to it is the data on the connector” This < 7 BUSYJF‘*-,S:hTs blgféﬂe‘éfs the state of the BUSY#
port is 100-percent compatible with the IBM PCJAT paral]el m A 0,gignifiés that the printer is busy and
port. ok ata. A 1 indicates that the printer

ﬂl
toa t ew data.

@Q N %\t’* 6 CK#.: *'i‘ﬁ: Acknowledge bit reflects the state of

e “ﬁ F Q the ACK#.input pin. A 0 indicates that the printer

43T A é@a ) has:redeived a character and is ready to accept

&;‘:\g b _‘4&‘;&; ""\5? ~another. A 1 indicates that the printer is busy with
oy A : {“ahe last character sent or has not received data.

L. 4
S N A PE. The Paper End bit reflects the state of the PE
s"’:"% - % %a@ mputpmAlnwisﬂlauhcpnntensoutofpaper
v & ¥ 4 SLCT. The Select bit reflects the state of the SLCT
N

N T Ry ut pin. A 1 indicates that the printer is on-line; a
&’gﬁ‘ﬁ:k‘ «% glp indicates that the printer is not selected.

AN 3 ERROR. This bit reflects the inverted state of the
et g,ﬁ% ! ERROR¥ input pin. A O signifies that an error has
T 2:0 Reserved.
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Paralle]l Port (Printgine) Registers

CONTROL REGISTER
Read/Write Byte at LPT +2H in
All Modes

716151413210

IRQEN

DIR
(extended modes only)

}w

<
A
-
Ras:d
,&_‘ “‘% "'-c\h?\-\

EPP ADDRESS REGISTER
Read/Write Byte at LPT +3H
in EPP Mode

7161541312110

EPP Address Bus

.'.’
%

2

-

R

Z "
2 4}"5.

The read/write Control Register (DCR) provides all outpuf, *g Thé‘ﬁgd?wme EPP Addrssw%eglster (eppAddr) is valid

control signals to the printer.

7:6 Reserved. Resetto 0. ‘:.&‘“ S

5 DIR. This bit controls the parallel port dlreehon in
extended modes only (bit 6 of CRQQ:I -1) &l
extended modes: ’%

0  Forward direction (outputﬁwngbcond
1  Reverse direction (mputfread coxghffqnf

In printer mode, the: éiré{chon 4§ zﬂways out,
regardless of the stataofﬂns bit. 4

4 IRQENH. The Intétrupl Enablébnt Snables pmnei” E
18, 2" transition of;ut.he,L ¥

port interrupts ifitresponse
printer ACK# signal from active to inactive
enables interrupt; a O disables all mtcg-up% ind
clears all pending interrupts. . \E\L\

3 SLCTIN#. This bit, the inverse of%ag ﬁlfl'iN#
pin, drives the Select Input signal that sc]q:ts fhr
printer. A 1 selects the printer:* “.°

2 INIT#. Thisbit controlsthcl"ﬁﬁ‘# ou that
initializes the printer. A O generates the active low
pulse (50ps minimum) that initializes the printer.

1 AUTOFD#. This bit, the inverse of the AUTOFD#
pin, controls the Automatic Feed output signal to the
printer. A 1 causes the printer to generate an
automatic line feed at the end of each line,

0 STROBE#. This bit, the inverse of the STROBE#
pin, controls the Data Strobe output signal to the
printer. A 1 generates the active low pulse
(minimum 50us) that clocks data into the printer. A
0.5us data setup time delay is required before
STROBE## can be asserted.

S

M*‘

.enty.in EPP mode. - system writes to this register to

&+ skject an EPP demeemhe patalle] port bus. Writing to this

g gister automancgﬂy genmﬁs an address strobe on the
:\? control signal, ¥ < ‘i}s&
e AT N
o & 8
LN
-“d:‘}"b{ ¢ é“ £
A
O T et
{ M
¥
e
A Fow
“’@
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R § IR EISE N0
c" ':ri : Parallel Port (Printgine) Registers
EPP DATA REGISTER FAST CENTRONICS DATA FIFO REGISTER
Read/Write Byte at LPT +4:7H Read/Write Word at LPT +400H in
in EPP Mode Fast Centronics Mode Only
7165141312110 716|1514{3]2(110
| —
EPP Data Fast Centronics Data
{.t{%«-
4 S
i &f&\ﬂf = |

The EPP Data Register (eppData) is valid in EPP mode only;’ “‘\“\1?% T e“Fast Centrom FO (cFifo) receives 8-bit

The system uses this register to transfer data to and fmnkaﬁ ed/Oor ta from the system and transfers

EPP device. . ”:s;,,, “the penpheral%vlce usifig & hardware handshake in
L Y Fast Centronics mode. S E

‘%‘?‘ Ty {
; . B =i ¥
'.“-::‘ 13 g&,i\% % m@v
T AT ¥ ST
£ S, < * . ¥
N (s
A\ P o~ ‘\x‘:&‘¢~ & # i
4&& ' ~'ﬂ:&}~ { \’ﬁ“_ s
s -‘5\\ e ‘{: T £S5
é:% S L A
Wl RO Co7 A
% 5 - R W
¥ ,:;\ . “;?
Bt T
A‘i‘“\: .‘5%
(-r»f:%\_.:l' ’6{%‘»
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Rl . .
lr: Parallel Port (Printgine) Registers

ECP ADDRESS FIFO REGISTER ECP DATA FIFO REGISTER
Read/Write Byte at LPT +0H in Read/Write Word at LPT +400H in
ECP Mode Only ECP Mode Only
7161514 13(211¢}0 716(514(31211}0
- 7
ECP Address/RLE ‘ ECP Data

1 +
g v
Data Type “’%»“ \x .

7 Data Type. A 1 defines bits 6:0 as the ECP address. &%eECPDataFIFO( ko is used to transfer 8-bit data
A 0 defines these bits as the Run Length field (RLE){ 4“‘ ¥ in ECPJnodc between g?sfc)m and the peripheral device.

6:0 Address or RLE Field. Bit 7 defines these ”‘* i aremadc llélngﬁh automnatic hardware handshake

A‘;

either the ECP address or the RLE field. m tocol “H the forward direction (control bit DIR
indicates the number of times the next data mev}m s 0), the FIFG.zelays progrimmed 1/0 or DMA data
appear: , recclved from §ystemag e peripheral device. In the
0 * %‘K reverse dﬂ%lCP 1), the FIFO receives peripheral
Once g S data vid th pm11e1 Port. The FIFO relays the data to
1 Twice : b the system bn amé of DMA.
2 Three times T L,
.,i‘* S Y
PN { \‘&\";- .;j *\(
{ﬁfst’\ ) “\‘ t‘?‘x—‘
R -
§‘ \_“:“’:r
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E E !! E“llﬂ““‘
€ Parallel Port (Printgine) Registers

TEST FIFO REGISTER CONFIGURATION REGISTER A
Read/Write Word at LPT +400H in Read Only at LPT +400H in
Test Mode Only Configuration Mode Only
7165|4312 |11]0 716154132 (1]0
- -
Test Data e |UserData
il T
b
i ‘.%:\a,..} 4 A
L Sy

TheTest FIFO (tFifo) transfers 8-bit programmed 1O of Ctﬁf §.n-3t|on RegxsterA (Cnng) is a read-only register
DMA test data to and from the system. FIFO data is gof‘i% ﬁsm&bltdatafpé@iﬂeto the user’s application. When
relayed to the parallel port lines with a hardware protocol.- e the reglsterm a4 which indicates that the
handshake. Q"\% q yétemlsan& mﬁamfie ,a Pword equal to one

<8 ¥ , X v %x
oy O ,&é
‘é‘szé‘“ 'iﬂégi- - *:.‘:‘:%' -ﬁib- x
¥ ekl S Ay
%"‘%«' %"‘ JE 4%&.}
G
a7 ALY
= = .
e
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CHIPS

Parallel Port (Printgine) Registers

CONFIGURATION REGISTER B
Read/Write at LPT +401H in
Configuration Mode Only

7165|4321 0

Reserved

Reserved

Configuration Register B (CnfgB) allows software to %
control selection of interrupts and DMA channels. Except’
for a reset, hardware does not affect this register; the v

are set only by software.

Interrupt Pin

5

Some or all of the bits may be read-only. For example, if
the port is configurable but only supports 8-bit DMA
transfers, then bit 2 will be a read-only bit set to 0, while bits
1:0 may be read/write. Similarly, any or all of the interrupt
bits (5:3) may be read-only. All ISA ports must implemnent
this register as read-only as a minimum.

7 Reserved (defaults to 0)

6 Interrupt Pin. This pin reflects the value of the
Interrupt output pin for testing.
5:0 Reserved

\
Syt ‘5.‘ A
% e =g

%7 N =, S
¥ S 3 £ ¥
£ 3 LS
£ S’ S S
LY ©
‘f‘\%e%_, AP «
]“ A b

£ Ak
Aty AN
N S
R ’-‘.\%
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Parallel Port (Printgine) Registers

EXTENDED CONTROL REGISTER
Read/Write at LPT +402 in
All Modes

615 0

L FIPO Empty

P

FIFO Full
Service Interrupt
DMA Enable/Disable

Mode Specific

Mode Select

The read/write Extended Control Register (ECR) controls

the extended paralle] port functions and is always acmlblk‘g

7:5 Mode Select

0  Standard (STD) mode (default)., "ﬁfﬁn
mode, the FIFO is reset and eoxmnon“éeﬂcctor
drivers are used on the control lines.

not tristate the output dnva's;;\ 1 e

1  Bidirectional (BIDI) mode: nusﬁn """
mode is the same as standard modé exéept that

Setting 3 {
the DIR bit (bit 5) of the Contyel R@smm S

5 Reserved

6 TEST. In Test mode, the FIFO is enabled as
read/write, but the data is not transmitted on
the parallel port.

7 Configuration. When set, this bit enables
Configuration Registers A and B.

4 Mode Specific. Definition depends upon the mode
selected. See “Mode-Specific Bit Definitions.”

3 DMA Enable (DE)
1 DMA enabled (DMA starts when SI = 0)
0 DMA disabled unconditionally (default).

%&, Segvice Interrupt (SI).
1, * Disables DMA and all of the service
&i\ ; interrupts.
\gﬂm 0s_  Enables a service interrupt when any of the
& .&_w following is tme 1

g ¥ «%% * ®mBitD (EEA Enable) is 1. Interrupt

< &) occrs"Huring DMA. SI is disabled when

J"fm tegminal tjs reached.

- W3BitsDE gfid BIR (Direction) are both 0.
is "when there are threshold or

&%‘ %\S in the FIFO.

v m Bit E is 0 and bit DIR is 1. Sl is
bled when there are threshold or more
g id Pwords to be read from the FIFO.

D

the DIR bit may bénsedto tristate the output «:&\ Flﬁf‘*ﬁﬂlg the interrupt, SI is set to a 1 by hardware.
drivers. All drfvers ’havcg mve pull-ups . = % Wnﬁng this bit to a 1 does not cause an interrupt.
Quhpul). £ F ek’ {\% ry 1 O Full (FF), Read Only

2 Fast Cemﬂﬁcs ('GQNT) mode. -¢ 0 Not full (dcfault)
Centronics'is the same as standard- ‘%{i
except that programmed 1/O or DMAam is & ¥ 1  Completely full
sent to a FIFO. FIFO data is aj Heally Sy, ~
transmitted using the _2 ol éxﬁu 0 FIFO Empty (FE), Read Only

tocol. et _F 0 Not empty (default)

pro A

3 Extended Capabilities aff:g) bldlregii%:ﬁl ' 1 Completely empty.
mode. In the forward difeetion (DIR=XY), tata
in the ECP Data FIFO artd bytedfnighe ECP Birs lsmm‘gﬁ;’fllj";;‘nmmmy “ffl‘g;f,’l“d‘g‘;{l:ﬁ’y‘
Address ‘E‘{F O are placce:ﬁm a s1tr}xlgle FIFO and empty. These bits always reflect the current status
transmitted automati t¥1 to the peripheral of the FIFO, regardiess of the mode. The pointers
using ECP protocol. In the reverse direction indicate when a byte transfer from the parallel port
(DIR = 1), data is moved from the ECP paraliel is completed, not when it is started.
port to the ECP Data FIFO. All drivers have
active pull-ups (push-pull).

4 Enhanced Parallel Port (EPP) mode. This is
an enhanced bidirectional non-FIFO protocol
for programmed 1/O or DMA data.
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IE 5 IS, e
ot Hﬁrh‘“: Parallel Port (Printgine) Registers

MODE-SPECIFIC BIT DEFINITIONS

This section defines bit 4 and other mode-specific bits of the
Extended Control Register (ECR). All other bits are defined
under "Extended Control Register.”

Fast Centronics Mode

4 Speed (SP)
0 Normal; data Hold/Setup sequential 1.5ps
cycle

1 Fast; data Hold/Setup overlapped, 1.0ps cycle
(default)

EPP Mode &
4 Speed (SP) £
0  Normal; 500ns timing, 12 clocks TN
1  Fast; 250ns timing, 6 clocks (default) <

2 TIL Timeout Interrupt. This timeout occurs if. ug.& :» ,.«m_ T .
I0CHRDY is asserted during an EPP grammed ¥
1/O transfer for more than 2.6us (63 clocks). [Fhe™" % P
timeout prevents an error condition during 2 t;ansf @&\m b S @ .
to an EPP device from locking up the ISA%);iu\s and ¢ . $ 3
the system. %3»\; S % .
B[S
0  IOCHRDY timout interrupt emt’sTea N“% \% AT
1 IOCHRDY timeout inteFeupt ﬁ f &‘ oy ¥
(default). -@;N\ £y p 3
ECP Mode A ‘*5%\ L 3§:§ < f MR
4 Error Interrupt (EI) e ‘“’w% - e <& ¥
0 Exrormtermptgmbled S| {%g%, R

‘A a -
1 Enmmneﬁptisableé'%aefamo T s

Test Mode <%0 4%:'
4 Reserved 2N g%
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Floppy Drive Control (FDC) Registers

Floppy Drive Control (FDC) Registers

R
RN = £ Ny
3 =
A ‘%;‘

Register Index Primary Secondary
Mnemonic Register Name (hex) Access Address (hex) | Address (hex) | Page
DOR Digital Output 2 R/W 3F2 32 66
TDR Tape Drive 3 R/W 3F3 373 67
DSR Data Rate Select 4 w 3F4 374 68
MSR Main Status 4 R 3F4 374 69
FIFO Data (FIFO) 5 R/W 3F5 375 70
DIR Digital Input 7 R é: 3F7 377 71
CCR Configuration Control 7 W 3F7 377 71
< R
AN
. :‘x‘s\i!?“) ‘f‘\ LN
AR Al Y
,{‘5}.1 W < m;\“ Aé\ }
. » ¥ ’é‘».:%?‘“
= Sl 1,*::; b2 @:&‘5& "% h3
E k¢ . e, ¥ Pkt -
o S N ‘%ﬁ R4
S Y &Y S
3‘ &“‘\:‘% R .E%“ s * 8”,
L o Y é SOt
e T gﬂ:&%‘ﬁ T,
< ‘?}‘% S §3\} ‘g.‘:" Fon” AT
S % N e b
S RN N % A %
. w5 3 \\‘ : &{N“Q‘%“ %‘ “: ¥
ol SN SRR
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ChHIFS

Floppy Drive Control (FDC) Registers

DIGITAL OUTPUT REGISTER

Read/Write at Primary Address 3F2H

Secondary Address 372H

716(5|4 132|110
-

DRVSEL1:0
RESET
DMAEN
MTRENO
MTREN1
MTREN2
MTREN3

The Digital Output Register (DOR) controls the drive select
and motor enable disk interface outputs, enables the DMA;”
logic, and contains a software reset bit. The content of théx...
DOR is set to 00H afterahardwareresetandlsmlaﬁecléd
by a software reset. The DOR can be written to at an}ktﬁm

7 Motor Enable 3 (MTREN3). Bit 7 mntr&s the
MTRS3 disk interface output. A 1 u&{ﬁ%’oﬁ mns&

the MTR3 pin to go active.
6 Motor Enable 2 (MTREN2 ﬁﬁif% conﬁerthe
MTR? disk interface output. otheﬂ&p%bts it

performs the same fmctlcmasimﬁ s .

§ Motor Enable 1 (MT} i) .Bcf$ controls the
MTR! disk interfac€ otitput. Inall:other rwpects it
petforms the smggﬁhn;ton a&blt 7

Hana

4 Motor Enable OmTRENO) it 4 performsé!be
same function as bit 7, except that it
MTRO disk interface output.

.f

'\
. .-f %,
*: . T :3 : n
%}‘r iy “‘*:\ ’

‘%

X%

3 DMA Enable (DMAEN#). In the PC AT mode,
writing a 1 to this bit will enable the DRQ, DACK#,
TC, and IRQ pins. Writing a 0 to this bit will disable
the DACK# and TC pins and tristate the DRQ and
IRQ pins.

2 Reset Controller (RESET). Bit 2 clears the basic
FDC core and the FIFO circuits. Once set, it remains
set until the user clears it. This bit is set by a master
reset to the 82C735 and remains set until the user
clearsit. Bit 2 has no effect upon the rest of the DOR
register.

1:0 Drive Select 1and 0 (DRVSEL1:0). These two bits

are bmary encoded for the four drive selects DR3:0,
% that only one drive select output is active at a time.
& following table shows the DOR values that

egable each of the four drives.
\ FQC DRIVE ENABLE VALUES
W "i{‘ - f
~ud e Drive - O DOR Value (hex)
04 B .~ 1C
gmads L 2D
> ‘__t":-' o S5 4E
*‘\.x ;3 ﬁ.‘ E“»:' o] 8F
:* 4{- %
£ S

Qus cogtifian programming practice to enable both

g“‘% the molpr_énable and drive select outputs for a

patticular drive. The DOR reset bit and the motor
,pna e bits have to be inactive when the FDC is in
4&the powerdown mode. The DMAEN# and
‘DRVESEL bits are unchanged. During power
down, writing to the DOR does not activate the FDC,
with the exception of the motor enable bits. Settmg
any of these bits active (high) will wake up the FDC.
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CHIPS

Floppy Drive Control (FDC) Registers

TAPE DRIVE REGISTER
Read/Write at PrimaryAddress 3F3H in Normal Mode
Secondary Address 373H

7le6|s5i{al3|2]1]0
L TtAPEsELO
TAPESELI
Tristated

The Tape Drive Register (TDR) is included for software ..
compatability. The 82C735 digital data separator does no;
have to be modified for tape support. The contents of th15“~

7:2 Tristated when read in normal mode
1 Tape Select 1 (TAPESEL1).
0 Tape Select 0 (TAPESELO).

TAPESEL1 TAPESELO | Drive Selected
0 0 None
0 1 1
1 0 2
1 1 3
<&

register are not internal to the device. By S 4‘%\ &‘g-?:l S .
@ “§‘ £, Y by
Sne T . T X
R P G
e %:‘ 3 x"%‘ ¥ «%
O O
&"‘;‘;ﬁ; ) /\%ﬂ: .-"-Q‘g = . Q )
USRS LS R\
435:‘& b .s’%; - R
% R 5%. <y
i SN v
. B s s LY
R RS 3 . R 3
%‘}‘ "t&’"
it ‘fs:*‘». % ~*:§““- ,L‘r:
4 N7 T W
‘c.‘. \'. ’ ."‘f&l %
P “‘“&k«v‘” ) ":}
g N 7
‘..i" .’%\é g
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CHE Floppy Drive Control (FDC) Registers

DATA RATE SELECT REGISTER The FDC starts precompensating the data pattern
Write Only at Primary Address 3F4H from track 0. Use the CONFIGURE command to
Secondary Address 374H change the starting track (see “FDC Command Set™).
7161514131210 The amount of precompensation depends on the
- drive and media, but in most cases the default value
is acceptable. Precompensation delay and default

| DRSEL1:0 values are listed in the following tables.

PRECOMPENSATION DELAY VALUES

PRECOMP2:0 PRECOMP2:0 Value | Delay Value (nsec)

111 Disabled

B % 001 41.67

Reserved g’% 010 83.34

13

PWRDWN F 011 125.00

&) 100 166.67

SWRESET € '» 101 S 208.33

110 250.00

The Data Rate Select Register (DSR) ensures backw Q Default

compatibility. It is used to program the data rate, amount ,Qv
write precompensation, powerdown mode, and softwate.
reset. For PC/AT applications, the data rate is progm

DEFA T PREQO 'NSATION

%?* T

through the Configuration Control Register (C t% n Q&
DSR. Other applications may set the data ratg in the SRg. e
The FDC data rate is determined by the twr@eten‘,- Fulal
either the DSR or the CCR. Changing the § tarate changas Rata Rate ] Precompensatlon Delay(nsec)
the tnmngs of the drive control mgna% -the 1 41.67
drive timings are not violated when thié 33t rate isghinged, {“'3 5&%:: 125.00
choose a drive timing such that I%W datame‘,wﬂl not & R [ -
violate the timing. . 4_% 5 @bps 125.00
This register is unaffected ?goﬁwargxée A hardware.§, A‘% 20kbps 123,90
me:wm“:mensu% dstome‘% S
aefi I‘“;‘ Precompensatiort Yofting ’“ﬁ?‘ Okbs data »-ug i Data Rate Select (DRSEL1:0). These bits select
%3 one of four data rates, as listed in the following table.
7 Software Reset (SWRESET). This bit ‘% The default value is 250kbps upon a hardware reset.
the DOR reset except that it is self-cls Software resets do not affect the data rate or
6 Powerdown (PWRDWN). Bit 61mpl Ménts dinsey. precotmpensation bits.
powerdown. Setting this bit high“will put ﬂféFDc":
into the powerdown state regndhss ot Aatk of DATA RATE SELECT ENCODING

the 82C735. 'IthDstmtemll}’mef t into

powerdown. No status is saved, and any operation
in progress is aborted. The oscillator and data Data Rate Select Data Rate
seperator circuits are turned off. Any hardware or 1 0 MFM FM
software reset or access to the Data Register or Main 1 1 1Mbps Tlegal
Status Register will cause the FDC to exit this 0 0 S00kbps __ 250kbps
powerdown state.
0 1 300kbps  150kbps
S Reserved. 1 0 250kbps _ 125kbps
4:2 Precompensation (PRECOMP2:0). These bits
adjust the write data output to the disk to compensate
for bit shifting. The FDC compensates the data
pattemn as it is written to the disk.
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™ lr Floppy Drive Control (FDC) Registers
MAIN STATUS REGISTER 6 DataI/O (DIO). When the RQM bitis set,a 1 in bit
Read Only at Primary Address 3F4H D6 indicates a read from the data register and a 0
Secondary Address 374H indicates a write to the data register.
216154 5 Non-DMA Execution NONDMA). Whensetto 1,
31211]0 this bit indicates that the controller is in the execution
{ DRVOBUSY phase of a command. During polled data transfers,
this bit segregates the data transfer phase from the
DRVIBUSY result reading phase (see “FD Command Set”).
DRV2BUSY 4 Command Busy '(CMDBSY). :I'llis bit indicates
that a command is in progress. It is set after the first
DRV3BUSY byte of the command phase is written, and it is
cleared after the last byte of the result phase is read.
CMDBSY If there is no result phase in a command, the bit is
cléired after the last byte of the command phase is
NONDMA fﬁwﬁt_gpn (see “FDC Command Handling™).
DIO P Qﬁmive 3 Busy (DRV3BUSY). Bit 3 is set after the
RQM £ last byte of the command phase in a SEEK or
L e B.ECAUBRATE.commaI.\d is issued for drive 3. It
The Main Status Register (MSR) is always available to be %.:% A mogzwsgﬁﬁlpt of mapﬁrxs t byte ua?:)er
3. The MSR is tieed for controlling command fnput and™¢ 4~ ItP! SENSE comman
fea : np 3 “Yhis drive (seet"FRC Command Handling” and
result output for all commands. It gives the current status ol & ‘“EDC iAnd Sét")
the FDC, and indicates when the disk controller is 30, &éf% SN
send or receive data through the data register (FIFQ)§ % 4 “q% “ 2 Drive 2. Busy. (DRYﬁi}SY). This bit is set after
: the last byi# of thé cominand phase in a SEEK or

The MSR should be read before transfering a byte to otfrom T3y
the FIFO, except during a DMA transfer. “Np delay f§; ¥~
required when reading this register aftersa dath or T
After a hardware or software feset, of .fesovery £fom 2
powerdown state, the MSR can be reaﬂ;hined y the
INICTOProcessor. ‘QS_@» A ét ¥

The MSR will contain a valu@%}} ODH un€il he oscillator
circuit has stabilized and thesiniérnal répistérs have been &
initialized. When the FDG_B read{ 10 receive a new <.
command, it will rdparf-a stitusof 80H to ghe, >

microprocessor. System Software polis'on the MSR mnfitit"
is ready. The worst case time allowed for the MSR fo:geport
an 80H value (RQM set) is 2.5psec after reset or Pewerup. S

L PP

7 Request for Master (RQM). xfbiuﬁy I
indicates that it is ready to send or.redeive data from

the host through the FIFO. If thisbit is sef t6:a 0,

access is denied. This bit isiciéared imimediately

after a byte transfer and will become SBt-ygain as

soon as the FDC is ready for the next byte. During

anon-DMA execution phase, the RQM bit indicates

the status of the interrupt pin (see “FDC Command

Handling").

x, %i

"A:;%» ast Byte of the command phase in a SEEK or

RECALIBRATE ctntmand is issued for drive 2. It

is chared afsr redeipt of the first byte in the result

%‘havsé of a SENSE INTERRUPT command for this
fve ({eé"%FDC Command Handling” and “FDC

Comunahd Set”).

DivET Busy (DRVIBUSY). Bit 1 is set after the

P

RECALIBRATE command is issued for drive 1. It
is cleared after receipt of the first byte in the result
phase of a SENSE INTERRUPT command for this
drive (see “FDC Command Handling™ and “FDC
Command Set”).

0 Drive 0 Busy (DRVOBUSY). This bit is set after
the last byte of the command phase of a SEEK or
RECALIBRATE command is issued for drive 0. It
is cleared after receipt of the first byte in the result
phase of a SENSE INTERRUPT command for this
drive (see “FDC Command Handling” and “FDC
Command Set™).

£
N,
L )
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cn'r Floppy Drive Control (FDC) Registers

DATA REGISTER (FIFO) An advantage of this FIFO is that it allows the system a larger
Read/Write at Primary Address 3F5H DMA latency without causing a disk overrun/underrun
Secondary Address 375H error.  The default state of the FIFO is disabled, zero

threshold, and is entered after a hardware reset. At the start
0 of a command, the FIFO action is always disabled, and
. command parameters must be sent based upon the RQM and
DIO bit settings. In the execution phase, the FIFO is cleared
of any data to ensure that invalid data is not transferred. An
error (overmun or underrun) will terminate the current
command and the transfer of data. Disk writes will complete
the current sector by generating a 00 pattern and valid CRC.

The following table gives several examples of FIFO delays.
EXAMPLES OF FIFO SERVICE DELAY

7|16[(5|4(312j1

FDC Data

Threshold Maximum Delay to Servicing

A (ytes) At IMbps Data Rate At 500kbps Data Rate
- Ve 1 T4 x Bus - 1.5us = 6.5u€ 1x 16ps - 1.5us = 14.5us
All command/status parameter information and disk data “';& 2 5 ]2x8us- 1.5ps = 14.3us "+ |2 x 16ps - 1.5us = 30.5ps
transfers go through the Data Register or FIFO. The data S 8% {8x8us- 1.5ps$62.5u€  [8x 16us- 1.5us - 126.5us

transfers are controlled by bits D7 (RQM) and D6 (DIQ) in.,. i‘i XS |15 x Bus - 1:5us%:11B5us | 15 x 16ps - 1.5ps = 238.5us

the Main Status Register. The FIFO is 16 bytes and,% - %m*-n. %

programmable threshold values. S |+

Enabling the FIFO and setting the FIFO threshold ar&done &m e fmnmaﬂsﬁ%r tions is the following:
with the m(CZONFIGURE command (see FD&Cbmmanﬁ

Set™). FIFO is enabled only for execaition Phase Byte. ? Sﬁ ) ) )
transfers. It is always disabled during thécommatid and “’““953 * Dag Rate ~ 8/ - 1.9s= Delay

result phases of a controller operatitn=If t‘ngmﬁ is

FI I will o e disabcd s sftand i e “?::Wm:fﬁéisymﬁh‘és::m?:‘:&":%
11 1S set I 'ware

reset, the FIFO is disabled Mm qgnbmty w1th %m aslugglsh DMA transfer capability would use a high

PC/AT systems. value threshold, giving the system more time to respond
data transfer service request (DRQ for DMA mode or
The FIFO can be used farM? or programmed ﬁgg for Interrupt mode),

I/O transfers during the @xecuuon a READ, WRITE, " .
FORMAT, or SCAN comimand. Inaddmon, the FIEO ean \ .
be put into a burst or non-burst mode with & MODE, %&
command. In burst mode, DRQ or IRQ6 msacnve %

until all of the bytes have been transferred o gr fmnﬂhc

FIFO. In non-burst mode, DRQor IR dcassg&fg for

350ns to allow higher priority m@rx es be
serviced. o =
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CHIFS

Floppy Drive Control (FDC) Registers

DIGITAL INPUT REGISTER
Read Only at Primary Address 3F7H
Secondary Address 377H

7161514131211} 0
]

Tristated

DSKCHG

When the Digital Input Regxster (DIR) is in PC/AT mode, _ )
only bit 7 (DSKCHG) is driven. Bits 6:0 are tristated tg
avoid conflict with the fixed disk status register at the s;
address. The DSKCHG bit monitors the pin of the aie.

name and reflects the opposite value seen on the disk? caﬁc
Bit 7 is forced inactive along with the inputs from théfloppy
drive, while the other bits remain tristated. The%;gltallnp\&
Register is unaffected by a software reset. . ‘%’t N\

CONFIGURATION CONTROL REGISTER
Write Only at Primary Address 3F7H

Secondary Address 377H
71651431211} 0
L
DRATESEL1:0
Reserved (0)
,x-_
éﬁ

&'S‘“\ -

('

Thc Configumhon Centrol chﬁlé (CCR) sets the data rate.

.l

reglstcms mtiffectcgp -a software reset and defaults

¥ o 250kb/spnlmrdwue; réset, The data rate of the FDC is
determined’ *ﬁy the..

t Write to either the configuration

controgegister of the \ata rate select register.

7 Disk Change (DSKCHG). Thfs%g.moxmﬁs the o
DSKCHG pin. -‘Q::‘a:"?.n- -~y ¥ ‘hg Rmarvg1 uld be set to 0.
6:0 Tristated. PRSI 840 DataRate Select 1,0 @RATESELL:0). These bits
& v é&‘i -~ €% fdetenmne the data rate of the floppy controller. The
SR & ¢ ¢SData Rate Select table shows the possible
LI N e K <. Vilues (see “Data Rate Select Register™).
ko « 4 3 Y
t;:kb %‘ - _‘.‘} {‘"&:95‘“
ATy . -aé%i ‘F.
Al N o )
OV
o gt é‘x e
fes 7
St
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CHIPFS

Floppy Drive Control (FDC) Registers

RESULT PHASE STATUS REGISTER 0 (ST0)

5§ Seek End (SE). This bit indicates that a SEEK,
RELATIVE SEEK, or RECALIBRATE command,

716154312110 - or a read or write with implied seek command has
- ' been completed by the controller. (See the SEEK
command and SENSE INTERRUPT STATUS

. DSEL1:0 command in the FDC Command Set.)
4 Equipment Check (EC). A 1in bit D4 following a
HDs RECALIBRATE command indicates that the track
0 0 signal failed to occur. (See the RECALIBRATE

command in the FDC Command Set.)

EC 3 Unused; always zero.
SE 2 Hcad Select (HDS). Bit 2 indicates the current head
Ic 1:0. Drive Select 1, 0 (DSEL1:0). These bits indicate
. é the logical drive selected:
7:6 Interrupt code (IC). The IC code can be any of the *%;} . Drive 0
following: S Of" Drive 1 o

00 'x‘

Normal termination of command. The.=g,
specified command was properly executedi. AN
and completed without error. X e %
Abnormal termination of comﬁahdw ‘%
Execution of command was started, as $, -

not successfully completed. 4@ gxu‘ ,b“‘
Invalid command issued. Gpmmind lss“@eé

was not recognized as a vaﬁ “

Internal drive ready s ‘ﬁls chante&“State
during the drive glodc only

after a hardware Qs_ggfbvare r@;{f e

o KT

§~,-

01

10

11

%
1

Dnve 2
Drlve 3~

2oy

%

* &
Pl
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CHIPS

Floppy Drive Control (FDC) Registers

RESULT PHASE STATUS REGISTER 1 (ST1)

71615141312 ]1]0

L ma

NW

ND

0

OR

CE

0

ET

7 End of Track (ET). A 1 in bit 7 indicates that the
controller transferred the last byte of the last sector
after a READ DATA or WRITE DATA command _
without the TC pin becoming active. The last sectog
is the End of Track (EOT) sector numbefiw-

grammed in the command phase. This nuber- ¢

%:%

4 OverrunfUnderrun (OR). This bit indicates an
overrun during a read operation or an underrun
during a write operation. It is set high when the
controller does not receive CPU or DMA service
within the required interval during a data transfer in
the execution phase.

3 Unused; always 0.

2 No Data (ND). Bit 2 is set high to indicate one of
the following conditions:

- Controller cannot find the specified sector during
a READ DATA, READ DELETED DATA,
WRITE DATA, SCAN, or VERIFY command.
o (ID) address field found without a CRC error
a READ ID command.
Tontroller cannot find the starting sector during
A, %‘ } execution of a READ TRACK command.

%‘:‘1 Not Writable (NW). Bit 1 is sethigh to indicate that
Ay tlié- write protect pin n YWRPRT#) is active when a
"Vﬂﬁ& ‘or format carimand is issued.

é’sv- ssmgAddre‘s Mark (MA). This bit is set high
&\ 1foneofthg olld’Wingeondmonsoccms

implies that the FDC made an attempt to 4C8ess™a I - Bit Ofm is: cating that no ID field
sector beyond the final sector of the track. } % mﬁﬁﬁ{?w after two revolutions
6 Unused; always 0. S %“%% «Bit 0 of £T2 Iy 1, indicating that no data field
5 CRC Error (CE). Ifmlsbnand’insof T ae %d&ms“ma& was detected after the correct ID
both clear, then a CRC error 'in thé o d@éfomd
- (ID) field. If these bits ar% th.;et, the“Ci%C"enor § g‘*&% A R
occurred in the data fiel B A N SN
= \% *5‘%:»' e ¢ %" Q: ¥
e %‘Q‘,‘ 7 & :'f: V’:%%
»si% N gj‘w
v " G Y
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"lra Floppy Drive Control (FDC) Registers

RESULT PHASE STATUS REGISTER 2 (ST2) RESULT PHASE STATUS REGISTER 3 (ST3)
716 |5(4(3]|2]110 716({51413|211]0
L— ™ L_:'
DSEL1:0
BT —_

L
B
E

3:

WT TKO
D 1
oM & wp
r"‘{ ‘:\*
0 0
£ “ﬁ“
7 Unused; always 0. %&‘7 Upused; always 0.

6 Control Mark (CM). A high indicates that the *&.\ 6 %Protect (WP). 'l‘hxspmlssetlugh to indicate
controller tried to read a sector containing a deleted mﬁt the active high m’msﬁﬂle WP pin.
data address mark during a READ DATA or SCAN. ”E used;
command. If the bit goes high during a READ ™ m wayshet |
DELETED DATA command, the controllgr ﬁ. \'?’ 4 Track 0 m Bltﬁ4 is set high to indicate the

detected a regular address mark. *‘%& - : active h@m EhE“TRKO pin.
§ CRC Error in Data Field (CD). Ahigh n DS, x" 3 Ungsed, :ilwayﬁ,4
:‘S‘f;ﬁ;fﬁgchm in the data ficld. ?“ 5of §T1 % 2 Hea ‘Selea“inDSEL) Bit D2 is set high to indicate
A W V&c«actwehgh tus of the HDS bit in the command
4 Wrong Track (WT). Bit 4 s&s‘htgh if the dasited phase. %x

sector i ot found andthe el fumberocardedon . &4 Drioe Belont 1,0 DSEL1 :0). These bits arc set high
any sector of the current h‘“'i B different from the S, " 4 iificate the active stats of the DS 1, DSO pins.

track address ifi € A ¥
spec ect ’*tl'g commimg }g‘ % ..“f&“xg«
2 Unused; alwaysO : ‘*‘*"‘\“\“ L€ S OF

1 Bad Track (BT} ¥his bit s&mgh if the dw&ed
sector is not fo d the track number recasded. é:%
any sector of the cmrent track is FFH and xsdﬂfamnt %
from the track address specified in the gemiivand. AS
track numbered FF indicates a hardw i Lg‘?
format. .t

0 Missing Address Mark in Datd Fitid (MD)%n 0
is set high if the controller i*ind thig. dta field
address mark or a deleted data field addréss mark
during a READ DATA, SCAN, or VERIFY
command. Bit 0 of ST1 isa]soset.
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FDC Command Handling

FDC Command Handling

For simplicity, command handling in the 82C735 can be
divided into three controller phases:

B Command phase: Host writes command and parameter
bytes to FDC.

® Execution phase: FDC processes command and
parameter bytes.

B Result phase: FDC sends result bytes to host; clears
Command Busy bit for next command.

Each of the controller phases determines how data is
transferred between the FDC in the 82C735 and the host
mi . When there is no command in progress, the
82C735 can be in an idle, drive polling, or powerdown state.

Each of the controller phases is described in the following
sections.

O

&

COMMAND PHASE

After a reset, the controlier enters the command pha;e and %

" requested frofn,

%

is ready to accept a command from the host. Ferleach of tha,

commands, a defined set of command £ode bytes ¥ >
parameter bytes has to be written to the coriirglier befdte the
command phase is complete. These dytes-of dg%?hgs“t be
transferred in the order prscnbe’g%\%} . & 3

Before writing to the FDC inghe $2C735; the host must
examine the RQM and DIO bits of the Miin Status Register ™~

(MSR). These bits must t&eqsial to 1"¥i0, respectively, S

¢

before the command byf#esndy be #itten. Bit RQM igset, ’

false by the controller ¥fter each white cycle uptil
received byte is processed. The controller assertSiRQM
again to request each parameter byte of the comming, inless

an illegal command condition is detected. .dfter the Jasty ¥

parameter byte is received, RQM remain$i0 dhd the
controller automatically enters the next phase as defihed by
the command definition. (o ™ é\& -
Ancwcmmmndnmybchﬁﬁawdaftcrﬂ]mmwm
from the previous command have been read. If the next
command requires selecting a different drive or changing the
data rate, the Digital Output Register (DOR) and either the
Data Rate Select Register (DSR) or the Configuration
Control Register (CCR) should be updated. If the command
is the last command, then the software should deselect the
drive.

The FIFO is disabled during the command phase to retain
compatibility with previous generation FDCs, which do not
have a FIFO, and to provide for the proper handling of the
invalid command condition.

'ﬁ‘ﬁ??gl'lowing

s

el

EXECUTION PHASE

All data transfers to and from the 82C735 controller occur
during the execution phase. This phase can inDMA
ornon-DMA mode, as indicated by the SPECIFY command.

The DMA mode is used if the system has a DMA controller.
Each data byte is transferred by the FINTR or DRQ pin,
depending on the method of transfer used in DMA mode. In
this mode the microprocessor can do other tasks while the
data place.

takes
€
In ﬁwn:\Io;%MA mode, an interrupt is issued for each byte

e during the execution phase. As an alternative to
thé ipt&frupt, the MSR register can be polled by the software
indicate when a byte transfer is required. Both methods
transfer;.work with melg%’,eQ_ enabled or disabled. The
“CONEIGURE command can be used to enable the FIFO and
sethe FIFO threshold galue.
; paragraphs descfibe the operation of the FIFO
flow control. lggthes_e dmﬁug& threshold is defined as
e number pf 'Kzes a\(aj%:):g the FDC when service is
the host; The threshold ranges from 1 to 16
bytes. TheFIFOTHR patameter, which the user programs
as onejessyranges frdm O to 15 bytes.
Atow _hﬁgl value (e.g., 2) is desirable for a "fast”
dystein. A Jow Breshold results in longer periods of time
“bétwWeen SBIVice requests, for both read and write cases. The
thost r¢ids ffom the FIFO until it is empty, or writes to the
FIFO ungil it is full. The transfer request then goes inactive.
‘%f?ost must be very responsive to the service request.
£h value of threshold (e.g., 12) is used with a sluggish
gystem. A high value provides a long latency period after a
service request, but it results in more frequent service
requests.

Non-DMA Transfers From FIFO to Host

Non-DMA transfers can be initiated by activating the
FINTR pin or the RQM bit (bit 7) in the MSR register. The
FINTR pin can be used for interrupt driven systems and the
RQM bit for polled systems.

FINTR and RQM are activated when the FIFO contains
(16 - <threshold >)bytes, or when the last bytes of a full
sector transfer have been placed in the FIFO. The host must
respond by reading data from the FIFO. This process is

ted until the last byte is transferred out of the FIFO.
The controller deactivates FINTR and RQM when the FIFO
becomes empty.
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FDC Command Handling

Non-DMA Transfers F->m Host to FIFO

The FINTR pin and R’ -{ bit in the MSR register are
activated at the beginning of the execution phase of the data
transfer command. The host must respond by writing data
to the FIFO. FINTR and RQM remain active until the FIFO
becomes full; then the controller deactivates them. (FINTR
is also deactivated if TC and DACK# both go inactive.)
FINTR and RQM are set active again when the FIFO is
emptied to its threshold byte level.

DMA Transfers From FIFO to Host

The controller activates the DRQ pin when the FIFO
contains (16 - <threshold>) bytes, or when the last byte of a
full sector transfer has been placed in the FIFO. The DMA
controller must by reading data from the FIFO. The
controller deactivates DRQ when the FIFO is empty.

Data Transfer Termination

The controller terminal count explicitly through the
TC pin and implicitly through the underrun/overrun and End
of Track (EOT) functions. For full sector transfers, the EOT
parameter can define the last sector to be transferred in a
single-sector or multi-sector transfer. If the last sector to be
transferred is a partial sector, the host can stop transferring
the data in mid-sector, allowing the controller to complete
the sector as if a hardware TC were received. The only
difference between these implicit functions and the TC pin
is that they return “abnormal termination” result status.

Note:
internal- Sy
g:’gﬁ'bﬂ from its side of the FIFO. Removal of the

ansfer fequest signal may be delayed for as long as it takes
ﬁfﬁﬁh‘oﬂa to read the last 16 bytes from the FIFO. The

en the host is sending data to the FIFO, the
or count will complete when the controller reads

DRQ goes inactive after DACK# goes active for the last byte st must folerate this delay..,
of a data transfer (or on the active edge of RD#, on the last Q @‘5& Ry
byte, if no edge is present on DACK#). A data Underrun may .y, 3 S - ENA S
occur if DRQ is not removed in time to prevent an unwan b N . é‘bﬁt
cycle. ' . ' T PHASE "+ & .
Lo L - o Tk, AL .
QN e A S e
- s Forach tommand, a defined set o

DMA Transfers From Host to FIFO - ) 3 . t bytes Tustbe FnTthe controller before the result
The controller activates the DRQ pin upon ‘8téri g@.l%%~ phase is\chtnpleted@nd Sinother command can start. Bits
execution phase of the data transfer commiand; “The DMA’ RQM and PIO of“ﬁ'nc in Status Register must both equal
controller must respond by activating ﬂw%&?(# ahd WR# 1 ogxhe resii'lt?yts can be read from the FIFO.
pins and placing data in the FIFO, The DRQ pimseinains . AfteFall the'pesit bytes have been read, the RQM and DIO

active until the FIFO becomes; ﬁﬂky,ifxenﬂn controller
deactivates the pin. DRQ is setiactive

is emptied to its threshold Pé%@ﬂ.

The controller will also.dea ;ate ﬁﬁé pin when T&
becomes active (qualifiedby DA ~Indicating thaf.
more data is required. Q goes inactive after B2
goes active for the last byte of a data transfer (or o
edge of WR#, on the last byte, if no edge js
DACK#). A data overrun may occur if DRQ

in time to prevent an unwanted cycle. Q\

agg:ivéglﬁme FIFO

oY
ACK#

?

(t%liiﬁ mﬁgiand 0, respectively, and the Command Busy
Wit (hit’S5) i

t cleared. This indicates that the controller is
re;gy -accept another command.
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FDC Command Set
This section consists of a command sumnary followed by COMMAND SUMMARY
command descriptions. Commands are arranged Each of the is has a unique set of parameters and

alphabetically in the Command Summary and by function
in the command description sections: "Data Transfer
Command Descriptions” and "Control Command

status results, and a unique first byte called the op code byte.
The controller identifies the op code byte as the number of
command bytes to expect. If an invalid command byte is

ptions.” issued, the controller goes into the result phase and the status
becomes 80H, signifying an invalid command. The
following table describes the command parameters.
S
A R
w
FDC COMMAND PARAMETERS . ﬁ\ :
S5 ?‘1:» 2 &
Parameter ‘s‘\:? De scription Sy
T SR —r

c Cylinder number or address of the tlyselected trick, O to 255 % 7

Data Pattern  |Format of each data field in a secto’r‘ggﬂata .51" "'% ‘“*f\“‘““" ‘ ‘é&\ .

DIR Direction control bit. Cmugk‘“ﬁ:;;dkecu?x!' q of Head steppi d&h a R%:’[WE SEEK operation:

0 =stepheadout; 1 = stepeadin. & ¥ &m’g& LS

DMA DMA enable bit. A 0 sglects DMA Bperation; a 1 selegls nol-DMA yperation (default).

DSO,DSI  |Disk Drive Select bitsidS = 0, P80 = 0 selects drive 0; D51~ 8, D50 = 1 selects drive 1;
DS1-1, DSO - Qelects driye 3jand DS1-1,DSU~I belects frive 3.

DIL Data Lengthparaindter. {Setsa Special sector ige, When N; he umber of bytes per sector, is 00 hex,
DTL can be.uséd to set.th&number of bytes transferredl.in read and write commands. If the data length is
less than'i28 bytes; tievontroller transfers, the specifiedumber of bytes to the host. When N is not 00,
DTL is.invilid arét ghould be set to EFF hex: Seo%%:lgg Transfer Command Descriptions” for details. See
also NBYtes per Séetor) in this table,.” =y =

EC Enable Count bit. A 1 sends u;;i‘fii»ﬁ‘cit. ~ Signal to the controller to terminate the VERIFY command.

EFIFO Enable FIFO bit. A 0 enableSheFIFO; ] Bisables it (default).

EIS Enable Implied Seek hit. 'When thi$ bitis set to 1, the FDC initiates a seek operation before executing a
read or write commend A0 dgaéﬁg implied seek (default).

EOT End of Track parameter. LaSbaector of the current track.

FIFOTHR FIFO Threshold bits. These bits determine the threshold level of the FIFO in the execution phase of a
data transfer operation. The threshold can be from1 to16 bytes: 00 selects 1 byte (default); FF selects 16
bytes.

GAP The GAP and WG (Write Gate) bits together select conventional or perpendicular modes of data transfer
and thus determine the length of the GAP2 field: 0 GAP, 0 WG = conventional mode (default); 0 GAP, 1
WG = 500kbps perpendicular mode; 1 GAP, 1 WG = 1Mbps perpendicular mode. See
"PERPENDICULAR MODE Command” under "Control Command Descriptions” for details. See also
WG in this table. -

GPL Intersector Gap Length (GAP3) parameter. Size of the space between sectors, excluding the VCO sync
field. See the FORMAT TRACK Command under "Data Transfer Command Descriptions” for tables of
typical gap lengths for various formats and diskette media.

HDS Head Number Select parameter. Selects head 0 or 1 (disk side O or 1), as specified by the Sector ID field.
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Parameter 3 Description

HUT Head Unload Time. Interval n the end of the execution phase of a read or write command to the head
unload state.

LOCK This bit specifies the use of a software reset to set parameters EFIFO, FIFOTHR, and PRETRK of the
CONFIGURE command to their default values. A software reset is enabled by setting bit 2 of the Digital
Output Register (DOR) or bit 7 of the Data Rate Select Register (DSR).

MFM/FM Double)-densny/smgle-densny select bit. A 1 selects MFM (double density); a O selects FM (single

density

MT Multitrack sector bit. When set, this bit enables the controller to read from or write to both sides of the
diskette. See the READ DATA Command under “Data Transfer Command Descriptions” for details.

N N is the number of bytes per sector in hexadecimal uni £Sector size can be from 128 bytes (N = 00) to

(Bytes per 16 kbytes (N = 07). When N = 00, the Data Length 5:%0m can be used to specify the number

Sector) of bytes transferred in read and write commands. the READ DATA Command under "Data Transfer
Command Descriptions” for a table of N valus fo? ious sector sizes. See also DTL in this table.

NCN New Cylinder Number. Specifies the new I dnéf dfwrite head ina SEEK operation. See the
SEEK command under “Control Command' details. }

ow Overwrite bit in the PERPENDICULﬁ MQDE nﬁiand A 1 b& "3:0 of the data bus to be
O\Leé'wntten so that the )can be pro for Qpcranon in perpendicular
mode

PCN Present Cylinder Number. Spé c.s the %ﬁ posmon of w WICUOH of a SENSE
INTERRUPT STATUS %_ %

POLL Polling disable bit. enaﬁ& dn“é’%;nﬁmg (defamt)% a L§ bls‘?ﬁgumg See the CONFIGURE
command under " D&scnpt:ons"

PRETRK Precompensati Sfart Tra "Ber This b AA%‘OMI‘&Q%C ‘from O (default) to 255. A 00 selects
track 0; FF ick 255 the CO! comfitiifitd under "Control Command Descriptions”
for details. ) ¥ ‘%;# - . ,43}: v

R Eer (Reddrd): Number of thc‘s%gtor to bq re3ll or written; or number of the first sector if
mulu ors %&be read or wriftén,

RCN Rclause Cyhnder Number. Nuxﬂhcr tracks t3step the head in or out from the present cylinder number
(PCN). See the RELATIVE -arider “"Control Command Descriptions” for details.

SC Sectors per Cy]mder ( t) €&]_athe VERIFY and FORMAT TRACK commands under “Data
Transfer Command Desgrip dmona] information.

SI Sector Increment. Uguous or alternate sectors ate to be scanned: SI = 01 specifies
contiguous; SI = ate. Note that if SI is set to 02, MT must be 0. See "SCAN
Commands” under ” d Descriptions” for additional information.

SK Skip Flag. When SK = 1, sectors containing Deleted Data Address (DDA) marks are automatically
skipped 1faREADDATAcommandlsexecuted and are the only sectors read if a READ DELETED
DATA command is executed. When SK = 0, DDA seciors are read. See the READ DATA command
under "Data Transfer Command Descnptlons for details.

SRT Step Rate Time. Interval between FDC step pulses. Programmable from 0.5 to 8ms, in 0.5ms
increments, at IMb data rate. See the SPECIFY command under "Control Command Descriptions” for
details.

STO...ST3 Status Registers 0, 1, 2 and 3 store status information for the host after execution of a command.

WG Write Gate bit. When set, this bit alters GAP2 size and VCO timing to allow pre-erase time in
perpendicular mode data transfers. Set to 0 for conventional mode (default); set to 1 for perpendicular
mode. See PERPENDICULAR MODE command under “Control Command Descriptions” for additional
information. See also GAP in this table. ,
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CONFIGURE COMMAND DUMPREG COMMAND
Command Phase: Command Phase:
Dats Bus Data Bus
7 6 5 4 3 2 1 0 7 6 5 4 3 1 0
0 0 0 1 0 0 1 1 0 0 0 0 1 1 1 0
0 0 0 0 0 0 0 0
0 EIS [EFIFO|POLL FIFOTHR
PRETRK Execution Phase: Internal registers read.

Execution Phase: Internal registers written.

8 %
Result Phase:  None X6 [543 [2]1]0

’ AI%T‘L (HLT) |DMA

A 2 [ DS1 | DSO | GAP | WG
AR POLL FIFOTHR
*ﬁ& < % PRETRK
‘3{@ .ﬂh@ ‘ . Note: t per Cylinder) parameter is returned if the
“Q‘, YO - * st cogiimand issued was FORMAT TRACK. The EOT (End of

“3%% ﬁe df'é:% ngrﬁ) arameter is returned if the last command was READ
& . ~ % DRATA or WRITE DATA.
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FORMAT TRACK COMMAND INVALID COMMAND
Command Phase: Command Phase:
Data Bus Data Bus
7 16 | 5] 432110 716 [ § ] 4] 3] 2| | 0
0 IMPM| 0 | 0 | 1 1 | o0 | 1 INVALID CODES
0 | o [ o] 0| o [HDS|Ds1|Dso
BYTES PER SECTOR (N) Result Phase:
SECTORS PER CYLINDER (SC) ’
INTERSECTOR GAP LENGTH (GPL) Data Bus
DATA PATTERN 716|543 ]2 ]1]0
STATUS REGISTER 0 (80 HEX)
K
Execution Phase: The host sends four system ID bytes per &.}
sector (track, head, sector, bytes/sector) A S
to the floppy controller in DMA or X‘\
non-DMA mode. The entire track is " @::.3& N
formatted. The data block in the data R N W
field of each sector is filled with m%:% {% 5;;;
data pattern byte. x 4, -
GET S
) ) 3
Result Phase "ég% -
1&} A%% P o (@
Data Bus ) & F . R
7 1 6 | S ] 4] 3 Q
STATUS REGISTER.0 é' & A R’
STATUS REGISTER 1 5 S {%%2 ”i?:‘*
STATUS REGSTER 2. % o~ (%
S 5 A
el o R
NBEFINED ™ . w
UﬁDEHNED}’ ‘“% @
UNDEFINED oY % J
AN
- N“
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LOCK COMMAND PERPENDICULAR MODE COMMAND
Command Phase: Command Phase:
Data Bus Data Bus
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
LOCK| 0 0 1 0 1 0 0 0 0 0 1 0 0 1 0
OW | 0 |DS3|DS2|DS1|DS0|GAP| WG

Execution Phase: Internal register is written.

Result Phase: {;
Resulti’_lii‘e: None
Data Bus ) % )
7 6 5 4 3 2 1 0 &‘\‘*“
0 | 0 | 0 JLOCKL 0 | 0 ] 0 ]o0 PR N N
& 7 & 7 <83
LW B A5 4%
»'é N 5, Y ;é&“’%‘ &%\
¥ b TS
QL b
A R Sy p
%"‘\\\3“ &"g ' s ‘g 4
\ P A e < (3 AQ:“‘»\“RQ-
éé‘, 1‘?" o ‘%" ‘\: & e
N ot &7
T ‘ﬁf‘:‘“’* R RN ¥
e A A A0
X‘; i ~ o ”}; ‘ e’
Qe A
. &A\\\¥: ;{&%{%& i}
- &%“k
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READ DATA COMMAND READ DELETED DATA COMMAND
Command Phase: Command Phase:
Data Bus Data Bus
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
MT |MFM| SK 0 0 1 1 0 MT [MFM| SK 0 1 1 0 0
0 0 0 0 0 |[HDS | DS1 | DSO 0 0 0 0 0 |HDS | DS1 | DSO
CYLINDER NUMBER (C) CYLINDER NUMBER (C)
HEAD NUMBER (HDS) HEAD NUMBER (HDS)
SECTOR NUMBER (R) SECTOR NUMBER (R)
BYTES PER SECTOR (N) BYTES PER SECTOR (N)
EOT SECTOR NUMBER 4 EOT SECTOR NUMBER
INTERSECTOR GAP LENGTH (GPL) l(%J'ERSECI‘OR GAP LENGTH (GPL)
DATA LENGTH (DTL) 5 Ty DATA LENGTH (DTL)
Execution Phase: Data read from the disk drive is %xecuﬁb‘h\’l’hase Data ‘Qd from the disk drive is
transferred to the system in DMA or tragisferrat to the system in DMA or
non-DMA mode. o§§DMA modc

\«3\\«
«“\

Result Phase: Result Phasgz;. . éi
J%‘ »‘?
Data Bus Dau Bus
7 1] 6 | 5] 4] 3 ~6k’*§jf {2 [ 1]o0
STATUS REGISTER O™ £ % STATUS REGISTERO

STATUS REGISTER 1 :%

stm STATUS REGISTER 1

STATUS TER 2 ‘“& ¥ STATUS REGISTER 2
CYLIND ER(C). CYLINDER NUMBER (C)
HEADNLIMBER (HD3) HEAD NUMBER (HDS)
SECTOR NUMBER {R) SECTOR NUMBER (R)
BYTES PER SECTOR (N) <& BYTES PER SECTOR (N)

%
A <
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READ ID COMMAND READ TRACK COMMAND
Command Phase: Command Phase:
Data Bus Data Bus
7 1 6 | 5] 4] 3 [ 2 [ 1]0 7 16 ] 5 | 413 211]0
0 IMPM| 0 | 0 | 1 | 0o 1[0 0 IMPM| 0 0 o0 [0 [ 1] 0
0 | 0] 0 | 0 | 0 |HDS|DSI|[DSO 0 | 01 0| 0 | 0 |[HDS[DS1|DSO
CYLINDER NUMBER (C)
HEAD NUMBER (HDS)
Execution Phase: The controller reads the first ID field SECTOR NUMBER (R)
header bytes it finds and reports these BYTES PER SECTOR (N)
bytes to the system in the resuit bytes. . EOT SECTOR NUMBER
}ﬁ@RSBCTOR GAP LENGTH (GPL)
£ DATA LENGTH DTL)
Result Phase: éﬁnf.‘
A hY
Data Bus s B ""\ A
7 16 ] 5 | 4 [ 3[2 110 ‘%Execdﬁbf?hase: Datgf‘ﬁégi‘ frc:hm the disk drihL: is
YO SRY transferred to the system in D or
STATUS REGISTER 0 Ly %:3 ARDMA mode.
STATUS REGISTER 1 S A
STATUS REGISTER 2 an| & ‘*{f““ NN
CYLINDERNUMBER (O) , S | % Result Phai %5““‘?“ Ay
HEAD NUMBER (HDS) &~: _ § } e AN
SECTOR NUMBER (R); .+ Sug¥ T % <5 DataBus
BYTES PER SECTOR ) & Soe™ 796 |~% | 4 [ 3 [ 2] 1]60
e = ¥ R <_% STATUS REGISTER 0
AT AR ~[S= &% _STATUS REGISTER 1
s R - ‘% | > STATUSREGISTER2
&5 &8 [ _¥ _CYLINDERNUMBER )
L *%;%\ SRR HEAD NUMBER (HDS)
by 3 & @ SECTOR NUMBER (R)
ES BYTES PER SECTOR (N)
I R
P
L) AT
-’ &;‘g\ i
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RECALIBRATE COMMAND RELATIVE SEEK COMMAND
Command Phase: Command Phase:
Data Bus Data Bus
7 6 5 4 3 1 0 7 6 5 4 3 2 1 0
0 0 0 0 0 1 1 1 1 DIR|{ © 0 1 1 1 1
0 0 0 0 0 DS1 | DSO 0 0 0 0 0 |HDS|DS1 | DSO
RELATIVE CYLINDER NUMBER (RCN)
Execution Phase:

Result Phase: None

0Disk drive head is stepped out to track

Execution Phase: The disk drive head is stepped in or out
a programmable number of tracks.

L S "“1-. e g
‘%E %f%;" ) fﬁ‘f g%;
S b ‘&3:; ?;‘?' s B -
s %“?ﬁ TR« @
A 87 e
%K K.":K.:!‘_. € 5&%_‘ P
AP YA
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SCAN EQUAL COMMAND SCAN HIGH OR EQUAL COMMAND
Command Phase: Command Phase:
Data Bus Data Bus
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
MT |MEM| SK 1 0 0 0 0 MT |[MFM| SK 1 1 1 0 1
0 0 0 0 0 [HDS | DS1 | DSO 0 0 0 0 0 |HDS | DS1 | DSO
CYLINDER NUMBER (C) CYLINDER NUMBER (C)
HEAD NUMBER (HDS) HEAD NUMBER (HDS)
SECTOR NUMBER (R) SECTOR NUMBER (R)
BYTES PER SECTOR (N) BYTES PER SECTOR (N)
EOT SECTOR NUMBER s EOT SECTOR NUMBER
INTERSECTOR GAP LENGTH (GPL) K SECTOR GAP LENGTH (GPL)
SECTOR INCREMENT (SI) g +  SECTOR INCREMENT (8I)
Q‘ "’\ "
Execution Phase: Controller compares floppy disk data to K‘ﬁﬂxecﬁh?hnse Comro‘ﬁnr - Jompares floppy disk data to
data received from the host. %’:?3 ¥ %‘::k ki datd me?%d from the host.
AL s
) I{%& : B
Result Phase: S A%R”““ Phase: v > ¢® &
Dats Bus :: = o | %:?‘? 3 ‘}%» > ] Dlh}us
S Y TR e[ [ 3 [ 2 [ 1[0
7 1 6 ] 5 | 4 | 3 | 24[F | O -
S S ATUS REGISTER 0
STATUS REGISTER 0. et =
STATUS REGISTER] 7§ © -« N, STATUSREGISTER 1
—&— el awsy, STATUS REGISTER 2
STATUS REGISTER 2 . S Y -
3%, ~ v CYLINDER NUMBER ()
CYLINDER NUMBER (C) % -~ 4
> -~ w £ 2 HEAD NUMBER (HDS)
HEAD NUMBER (HDS) S —
NOMBER = F K SECTOR NUMBER (R)
SECTORNUMBER(R) = A&L"“ BYTES PER SECTOR (N)
BYTES PER SECTOR (N) e £ B
,:2-&' * st_::' %{%‘«7‘:
ay &Y
SRS LY
FYR ,&f%’i‘r'
G QY
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SCAN LOW OR EQUAL COMMAND SEEK COMMAND
Command Phase: Command Phase:
Data Bus Data Bus
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
MT |MFM| SK 1 1 0 0 1 0 0 0 0 1 1 1 1
0 0 0 0 0 [ HDS | DS1 { DSO 0 0 0 0 0 |HDS | DS1 | DSO
CYLINDER NUMBER (C) NEW CYLINDER NUMBER (NCN)
HEAD NUMBER (HDS)
SECTOR NUMBER (R)
BYTES PER SECTOR (N) Execution Phase: The disk drive head is stepped in or out
EOT SECTOR NUMBER to a programmable track.
INTERSECTOR GAP LENGTH (GPL) (%
SECTOR INCREMENT (SI)

w Phase None

Execution Phase: Controller compares floppy disk data to @ -‘%“*‘5‘
&

4 }.

data received from the host. %‘b w @ Qj%
i, o | £

o -

Result Phase:

D:taBus
716 ] 5] 4 3 2

STATUS REGIS
STATUS REGI ,1
STATUS REGIST!

CYLINDE&@MBER(C)\; | PR = (%\“

SECTOR: MBEMR) %g .
BYTES PER SECTOR (N) < ~ £y

) e‘i‘_ :‘t ”ié‘% ¥
& h
e & i N

IS e @\ W

T
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‘" lr FDC Command Set
SENSE DRIVE STATUS COMMAND SENSE INTERRUPT STATUS COMMAND
Command Phase: Command Phase:
Data Bus Data Bus
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 0
0 0 0 0 0 |HDS | DS1 | DSO

Execution Phase: Status is reported to Status Register O at

Execution Phase: Disk drive status information is the end of each seek operation.
detected and reported in Status Register
3' o
Resu[t\ﬁ%gc:
Result Phase: - Data Bus
[ 5T 4372 ]1]69
Data Bus STATUS REGISTER 0
7 16 |5 [ 41372 “PRESENT CYLINDER NUMBER (PCN)
STATUS REGISTER 3 { j
.ﬁ%aa;.-}.‘ 3
Fé:“-‘*}é: N
.¢\ o
S S
Ny Ak
'é%’i\}:' T ' iy
@ Y
g*‘.
o \; ~
o
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SPECIFY COMMAND VERIFY COMMAND
Command Phase: Command Phase:
Data Bus Date Bus
7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
0 0 0 0 0 0 1 1 MT |MFM| SK 1 0 1 1 0
SRT HUT EC 0 0 0 0 | HDS| DS1 | DSO
HEAD LOAD TIME (HLT) [DMA CYLINDER NUMBER (C)
HEAD NUMBER (HDS)
SECTOR NUMBER (R)
Execution Phase: The internal register is read or written. BYTES PER SECTOR (N)
. EOT SECTOR NUMBER
L¢‘%I'ERSECI‘ OR GAP LENGTH (GPL)
Result Phase:  None Ak DTL/SC '
Ty e
S)
o B A ”
%xectﬁﬁﬁi’hase: Data_ fé]fm‘d from the disk but is not
o Y a N trapsfegred to the system.

F

E3
c%%%& o A‘x.%‘\“ N
%ﬁg’ S AR, &
S R * R . ‘.%‘ ¥
AT o SResult Phase: S " ¢
Aty L)
Ay 4 ¥

ST e T
AR F ™V Y 4y Bus
U N
sy S | o & STATUS REGISTER 0
v ERY E % < SSTATUSREGISTER 1
f‘\%x:‘%“ o L &5 =T STATUSREGISTER?2
SR " ¥ £ " CYLINDER NUMBER (C)
3 S % [ 5 ¥ " HEAD NUMBER (HDS)
B % Ly IS SECTOR NUMBER (R)
3 ' S € :1 BYTES PER SECTOR (N)
.ﬁ‘% ¥ r;'é'%
A R «”“@%.
SR Vg \@ :
2 X } rﬁ%, B
%; @&
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VERSION COMMAND WRITE DATA COMMAND
Command Phase: Command Phase:
Data Bus Data Bus
7 6 | 5 | 4 3 | 2 1 0 7 6 | 5 4 3 2 1
0o J]o o110 ]o0oflo]o] fMr|/MM 0] 0] 0] 1] 0] 1
0] 0| 0] 0| 0 |HDS|DSI|DSO
CYLINDER NUMBER (C)
Result Phase: HEAD NUMBER (HDS)
SECTOR NUMBER (R)
Data Bus BYTES PER SECTOR (N)
6 (5 | 4 /3 12|10 EOT SECTOR NUMBER
1 (o0 (0 ;1 (0 |0 0 ¢ INTERSECTOR GAP LENGTH (GPL)
{ . DATALENGTH (DTL)
4"“@; “&v} .\é\ 9

A
¥Execufioh Phase: Data i"tarisferred from the system to

the: controller in DMA or non-DMA

- B b mode and is written to the disk.
}‘Q‘&v PN @lw“*\“\.. = ‘,: N
«&:5%“ . T ¥ g:ﬁ%,r
s % By ResultPhasks & 4 St
. L R Y _~€§; ToA ‘w&_
o - 3% g 3 gy -
‘ &‘}V.‘ ﬁ\‘%&' £ W ¥ '{ \.',‘ Data Bus
S AR 7%t "% | 4 [ 3 [ 210
0 % < % STATUS REGISTER 0
4 %{jg:,r SR 9 r ~ A% STATUS REGISTER 1
R T « N & ¥ STATUSREGISTER 2
%3 Ay 5 % ___ CYLINDER NUMBER (C)
L g;:f L HEAD NUMBER (HDS)
; < N g = SECTOR NUMBER (R)
, ﬁ* A I BYTES PER SECTOR (N)
. ¢ K. e
A, ”h? = '{Q‘%“
OT Ay
-’ ‘%%:&
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FDC Command Set

WRITE DELETED DATA COMMAND

DATA TRANSFER COMMAND DESCRIPTIONS

Command Phase: All of the READ DATA, WRITE DATA, and VERIFY type
of commands use the same parameter bytes and return the
Data Bus same type of result data. The only difference is the coding

7 6 5 4 3 2 1 0 of bits 4:0 in the first byte.
MT [MFM| © 0 1 0 0 1 An implied SEEK is executed if the EIS feature is enabled
0 0 0 0 0 |HDS|Dsi | Dso by means of the CONFIGURE command. This seek is
CYLINDER NUMBER (C) completely transparent to the user. During the seek portion
of the command, the Drive Busy bit for the drive (Main
HEAD NUMBER (HDS) Status Register) goes active. If the seek portion fails, the
SECTOR NUMBER (R) failure is reflected in the result status, which is normally
BYTES PER SECTOR (N) returned for a READ/WRITE DATA command. Status
EOT SECTOR NUMBER Nter (10 contains the error code, and Cylinder
INTERSECTOR GAP LENGTH (GPL) me“‘“& od, " (e Tumber of the cylinder on which

DATA LENGTH (DTL) b
RS

‘ @AD I?QATA Command
; . . set of nihe bytes is requited to place the controller in the
Execution Phase: Data is transferred from the system to, @::addam mode. After the READ DATA command has been
fhe costroller in DMA or 1cs M@ issiled; the controller 18ads’the head, if required, waits the
P T JApetified head setling“time (defined in the SPECIFY
CRE £ command), and beghis reading ID address marks and ID
Q < Syfields. When thEsector addfesstead off the diskette matches
Result Phase: E M " the sector address specified in"the command, the controller
Koy § 1 reads m£§t¢’s data field and transfers the data to the

Data Bus R = b FIFO.¢ ’ (*\‘% o

7 161 57473

£

<

S :
Wj}enmﬁiemd‘fr@n the current sector is completed, the
gEcitr address Is intremented by one, and the data from the

< next Jogicnl sector is read and output via the FIFO. This
ontinuousread function is called a multisector read
.opﬁm‘ 3

: K gp‘og receipt of TC, or an implied TC (FIFO

rrun/fundernun), the controller stops sending data but

tinues to read data from the current sector and check
RC bytes. At the end of the sector, the controller
- terminates the READ DATA command.

Sector sizes are listed in the following table. If N, the
number of bytes per sector, is set to 00H, the sector size is
set to 128 bytes. The Data Length (DTL) value determines
the number of bytes to be transferred. If DTL is less than
128 bytes, the controller transfers the specified number of
bytes to the host. For reads, it continues to read the entire
128-byte sector and checks for any CRC errors. For writes,
it completes the 128-byte sector, filling in zeros. If N is not
set to O0H, then DTL is invalid and should be set to FF hex.
(This has no impact on the number of bytes transferred.)
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FDC Command Set

SECTOR SIZES, READ DATA MODE

Number of Bytes per
Sector, N (hex) Sector Size (bytes)
00 128
01 256
02 512
03 1024
04 2048
07 16k

The amount of data that can be handled with a single
command to the controller depends upon the multitrack
(MT) and the number of Bytes per Sector (N), as shown in
the following table. MT is bit 7 of the first command byte.

MAXIMUM DATA HANDLING PER

If the controller twice detects a pulse on the INDEX pin
without finding the specified sector, it sets the IC code in
Status Register 0 (STO) to 01 (abnormal termination), sets
the DMA bit in register ST1 to 1 (sector not found), and
terminates the READ DATA command. The controller
could fail to find the specified sector if the diskette’s index
hole passes through the index detect logic in the drive.

After reading the ID and data fields in each sector, the
controller checks the CRC bytes. If a CRC error occurs in
the ID or data field, the controller sets the IC code in register
STO to 01 (abnormal termination), sets the CE bit flag in
register ST1 to 1, sets the CD bit in register ST2 to 1 (if CRC
is incorrect in the ID field), and terminates the READ DATA
<5

The skip Tag (SK) is bit 5 of the first command byte. When
this bit isset to 1, sectors containing a Deleted Data Address
(PDA) rhark are automatically skipped during execution of
the READ DATA command. If READ DELETED DATA
is"execufdd, only sectors with a DDA mark are accessed.

o When RESK flag is set gg‘ﬁigl_ése sectors are read.

READ DATA COMMAND g:% ¥ It fallowing table shows the effect of the SK bit on
& &ution of the REAL DATA command. Except where
: - —Shiii' 4 noted in this tablé, The Cyligtler Number (C) or Sector
MaximumTransfer | Final Sector Read {%%Number (R) B.th€ seclor wddress is automatically
MT| N | Capacity (bytes) FromDisk, | %%, "incremented{sek.the Reult Phase table on the following
0 | 1 | 256x26-665 | Z6atsmdelQorl § 1" pagel ¢V & %
1 1 256 x 52 = 13,312 at side 1 "% E .f"I bxF £ % ION
0 | 2 | 512x15-7,680 | _15Atside Oiords” FFEGI OF SK
1 2 512 x30 = 15360 .| <13 at,si::glg" W DAE&“‘SN'%[MAND
0 | 3 | 1024x8~8,192 {~rBatsid0orl A Msk &?.stm B
1 [ 3 | i02dsto-1638d | bwisidel |.° Y Dto| Aftiess |Sector | ofSTZ
RS A:%;sé <%, |Value]” Mark |Read?| Set? Result
The multitrack ﬁnmﬁon?a'r) allows ¥t controller fo fead® . S& | Nommal | Yes | No Normal
data from both sides of the diskette. For a pdrticula: termination
cylinder, data is transferred starting at sector 1, side O;and 4‘%_& Y Deleted Yes Yes Address not
is completed at the last sector of the same tragkion ;e L‘%% B Data nmetgrw:ét
If the host terminates a read or write, on"iri She © | searched for
controller, then the ID information in the ﬂsulqﬂg:se s 1 Normal Yes No Normal
ent upon the state of the MT bitand th mmck Data termination
(Eo? byte (sce the Result Phase table'on wing T | Deleted | No | Yes Notmal
e).
pag _ Data termination;
At the completion of the READ DATA command, the head sector skipped
is not unloaded until the Head Unload interval (specified in
the SPECIFY command) has . If the host issues
another command before the head unloads, then the head
setting time may be saved between subsequent reads.
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FDC Command Set

READ DELETED DATA RESULT PHASE

Final Sector ID Information at Result Phase
MT | HDS | Transferred to Host [Cyijinder No. (C) HDS Sector No. (R) [ Bytes/Sector (N)
0 0 Less than EOT No change No change R+1 No change
0 0 Equal to EOT C+1 No change 01 No change
0 1 Less than EOT No change No change R+1 No change
0 1 Equal to EOT C+1 No change 01 No change
1 0 Less than EOT No change No change R+1 No change
1 0 Equal to EOT No change LSB 01 No change
1 1 Less than EOT No change No change R+1 No change
1 1 Equal to EOT C+1 Eg 01 No change

Notes: “No change” meansﬂneva]uelsthesameasnwasatthcstaﬂofcmmmﬁeg

The LSB of HDS (head number) is complemented.

READ DELETED DATA Command

This command is the same as READ DATA, but it opegifes
on sectors that contain a Deleted Data Addrss (DD

at the beginning of a data field. The followmg oWs

the effect of the SK bit on execution o

DELETED DATA command.

EFFECT OF SKIP BIT ON READ %v ) ;

DELETED DATA COMMAND @&
o)

SK Data it |. *% ,
Bit | Address a7 4“?;
Value| Mark Y Result 1S ES

0 Normal Address not, [+
Data umn:ii I
next sqgtar,nét ko
0 Deleted Yes No . C E &
Data 3 ‘{Tu'rhmahon%‘%* )
1 Normal No Yes "4, " Nognal %
Data -~ higiation;
sector Skipped
1 Deleted Yes No Normal
Data termination

Except as noted in the above table, the Cylinder Number (C)
or Sector Number (R) of the sector address is automatically
incremented. This is shown in the Result Phase table.

tion.

4 &
)

A7) .‘i‘%"" A\‘ A
% ,&‘\N 2, *
e:?**‘ >

R!%D’!RACK Comm.@ 4

coxmnand m‘snimartoﬂ\eREADDATAcommand
xeept that the entire data ﬁ%m read continuously from
s of a tiick. Immediately after
X pin, the controller reads all
k as continuous blocks of data,
w1thoul d to io “sector numbers. If the controlier
éor ithe ID or DATA CRC check bytes, it
from the track and sets the appropriate

‘bits %rb&cnd of the command.

e“&%:('he controller compares the ID information read from each

“sectér wijth the specified value in the command, and sets the
6”Data flag of Status Register 1 (ST1) to 1 if there is no
ison. Multitrack or skip tions are not allowed

ith this command. The MT and SK bits (bits 7 and 5 of the

t command byte, respectively) should always be set to 0.

'I'lusconunandtcnnnmts when the EOT specified number
of sectors has been read. If the controller does not find an
ID address mark on the diskette after the second occurrence
ofapulscontheH\IDEXpm,ltsetsﬂ\eICoodcmrcglster
STO to 01 (abnormal termination), sets the MA bit (missing
address mark) in register ST1 to 1, and terminates the
command.
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FDC Command Set

WRITE DATA Command

After the WRITE DATA command has been issued, the
controlier loads the head (if in Head Unload state), waits the
specified Head Load time (as defined in the
SPECIFY command), and begins reading ID fields. When
the sector address read from the diskette matches the Sector
Number specified in the command, the controller reads the
gt;g:]xgthehostviatheFIFOand writes it to the sector's

After writing data into the current sector, the controller
computes the CRC value and writes it into the CRC field at
the end of the sector transfer. The second number stored in
Sector Number is incremented by 1, and the controller
continues writing to the next data field. The FDC continues
this multisector write operation. Upon receipt of a terminal
count signal, or the occurrence of a FIFO overfunderrun
while a data field is being written, the controller fills the
remainder of the data field with zeros.

VERIFY Command

The VERIFY command is used to verify the data stored on
a disk. This command functions like a READ DATA
command except that no data is transferred to the host. Data
is read from the disk, and the CRC is computed and checked
against the previously stored value.

Because no data is transferred to the host, TC cannot be used
to terminate this command. An implicit TC will be issued
to the controller if the EC bit is set to 1. This implicit TC
will occur when the Sectors per Cylinder (SC) value has

decremented to 0. An SC value of 0 will verify 256 sectors.

This command can also be terminated by setting the EC bit
to 0 and_.the EOT value equal to the final sector to be
checked Jf EC is set to 0, the Data Length(DTL)/Sectors
per Cylindér (SC) should be programmed to OFFH. Refer
to the following table for MT and EC values versus SC and

6éb’{; values.

0 = <,
The controller reads the ID field of each sector and checks 4 \WERIEY¥-GOMMAND RESULT PHASE
the CRC bytes. If it detects a CRC error in one of the ID .~y ¥ . ™ o~
fields, it sets the IC code in Status Register 0 (ST0) to og%j TABTe —ti ——
(abnormal termination), sets the CE bit of register ST1 831, il Val -y kq?iEQT Val e'i'{“ﬁt on
and terminates the WRITE DATA command. %5 4 2= . &\:; rD'f'L}ﬁndues < es
K T " \ o ;
The WRITE DATA command operates in much The same s < SBOT ¢ lectdrs per side St oo
marnner as the READ DATA command. Theglefinition of h::'“* 'ﬂ;‘ ‘,Q‘: S valid
items like End of Track, No Data, and Data* ) 1% e =
’ i i S 0 E 0.¥| «S8C=DTLand Unsuccessful;
same. Refer to the READ DATA comrge%{g daaﬂs;;r, 3 é‘ﬁ{n‘$ sectors per side It phase
Al B , valid
WRITE DELETED DATA Comimad . é:‘\i* &[S0 Age}SC < remaining sectors and Succeseful
This command is almost the S s HEWRITE DATA _ ¥ & sectors per side | result ph
command except that a %;i%d Data.&dcﬁ& Mark ?é“‘&é‘_ 0. | ¥1 SC > remaining sectors  [Unsuccessful;
written at the be ofghe dat field instead of the =k ™ ot EOT » sectors per side 1t phase
normal Data Address matk:sThis comthand is typically dsedy . | per valrl’ 4
to mark a bad sector contatning an error on the flopgy.disk. —
¥ g@ 1 0 SC = DTL and Successful,
%X( % EOT < sectors per side | resuit phase
%} 3 % : valid
¥ A 1| 0 SC-DILand _ [Unsuccessful,
.-fgighj 4 i EOT > sectors per side | result phase
SEAN valid
A ‘&3‘% ‘ 1 1 | SC < remaining sectors and | Successful;
EOT < sectors per side | result phase
. valid
1 1 SC > remaining sectors  [Unsuccessful;
or EOT > sectors per side mul;]ggase
v

Notes: SC = Sectors per Cylinder, EOT = End of Track, DTL =
Data Length; sectors per side = number of formatted sectors per
each side of the disk; sectors remaining = number of formatted
sectors left to read, including side 1. If MT issetto 1and SC is
greater than the number of remaining formatted sectors on side
0, verification continues on side 1.
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FDC Command Set

FORMAT TRACK Command

TYPICAL GAP LENGTH VALUES

The FORMAT TRACK command allows an entire track to FOR FORMATTING

be formatted in IBM, ISO, or perpendicular format. The

figure on the following page shows the IBM, perpendicular, Sector | Bytes/ |Sectors/

and ISO formats supported by the FORMAT TRACK Size | Sector, |Cylinder| GPL1 | GPL2
command. Format | (dec) | N (hex) | (hex) | (hex) | (hex)
After a pulse from the INDEX pin is detected, the controller FM 128 00 12 07 09
starts writing data on the disk, including the Gap, Address 5.25inch| 128 00 10 10 19
Marks, ID, and Data fields, using the IBM system 34 or 3740 512 02 08 18 30
format (MFM or FM, respectively). 1024 03 04 46 87
The values written to the gap and data fields are controlied 2832 3; 8% (C:g g
by the values programmed into Bytes per Sector (N), Sectors MEM 256 o1 12 OA oC
per Cylmdqr (SC), Intm_sector Gap Length (GPL), and Data 5.25inckl 256 01 10 20 32
Pattern, which are specified by the host during the command : m&%ﬁz* 02 08 2A 50
phase. The sector data field is filled with the specified data Q“ 1024 03 04 80 FO
byte. . &% 208 | 4 | 2 | c8 | FF
The selcltor ID ﬁelc} is sm:ip;plied by the host. For this field the 4 Y ] 4096 05 01 C8 FF
controller needs four data bytes per sector for Cylinder M. L . 07
Number (C), Head Number (HDS), Sector Number (R), and ¥ 3siph ™ ;§§ s > 815 OF 52
Bytes per Sector (N). @ : g;l% | s12 Q«;« 7l 05 1B 3A
After formatting each sector, the host must send the™ & NMFM | 256 1~ T OFF OE 36
controller new values for Cylinder Number , Head Numibéfs L | ¥S5inch | 512¢%7 2 % 409 1B 54
Sector Number, maympamfmdmmxt.%or Ry 104 1 3™ 5705 35 74
the track during the execution phase. % 5 T

¢ ¥

o
a

Sector Number is the only value that the w%
after each sector is formatted. This allg%ﬂ_ie‘di
a

formatted with nonsequential séefSt addréssés
(interleaving). The incrementing and %"ﬁﬁm htting: ues
for the whole track until the contrditer. Bgain §pconnters a
plﬂseonﬂmeEXpmmdtwm hes .

The following tables con ical yalues Yor gap fields .
that depend upon the size otor-and the number.of
sectors on each cylinder. Bwial val

electronics. "

&

RN
gﬁ&" .

&

S

i

" Notes: G&t&&g&ﬁs&%ﬁwﬂm gap length in read/write

commagrds tFavoid g fplice Point between the data and ID fields

of mm qos. GPL2 = suggested intersector gap length

0

s T % ZYPICAL VALUES FOR PC-COMPATIBLE
varyduetodgiver o TTE MEDIA
%_, @. 5

Sector | Bytes/ }Sectors/
Size | Sector, [Cylinder| GPL1 | GPL2
_Media | (dec)-|N (hex) | -(hex) - | (hex) | (hex)
360k 512 02 09 2A 50
1.2M 512 02 OF 1B 54
720k 512 02 09 1B 50
1.44M 512 02 12 1B 53
2.88M | 512 02 24 1B 53

Notes: GPL] ~ suggested intersector gap length in read/write
commands to avoid a splice point between the data and ID fields
of contiguous sections. GPL2 = suggested intersector gap length
in the FORMAT TRACK command.
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FDC Command Set

IBM Format (MFM)
G| S G| S T S | # G| S
Aly!| 1aM |A]Y| DAM |R|H|E|B|C|A|Y|DATA |D|C |G |G
P|N P|N A|lE|{Cc|Y|R|P|N| AM |A|R | A A
4a | C 1] cC cialT|T|Ccl2(C| T|{C|P|P
80x |12x| 3x | FC |50x |12x| 3x |FE | K | D | O | E 22x [12x| 3x [FB | A 3 |4
4E | 00 [ C2 4E | 00 | Al R|S 4E | 00 | Al | F8
Note: IAM is 3 bytes of C2 data pattern, clock pattern of 14.
AM is 3 bytes of A1 data patern, clock pattern of OA.
IBM Format (FM) ‘
G| S G| S T S | # [~ F G | S
AlY| iaMm |a|Y | mDaM |R|H|E|BYC[A Y| DATA | D G|G
P | N P |N A|E|CLY|R|P|N| AM |A|R A A
4| C 1| ¢C cla|Tlglcf2lcl o T P|P
40x| 6x | FC [26x[16x| FE K |D :% SE |asflix| 6x | FBon | A 3 |4
FF | 00 FF | 00 AR St ~TFF 00 [ 4%
: W’ & R T Tt
Note: 1AM is 3 bytes of FC data pattern, clock patterg ¥ D7, S5 ™ A
AM is 3 bytes of FE data pattem, clock pattem 0EC7. & S A%}
Data AM is 3 bytes of FB or F8 data patterfisglock pattetn & C7. I S
Y } k{,» % - &%L
S St A ‘.‘ .
Perpendicular Format {k - e ¥ A
e‘; S ‘é% b B’ :
G| S IR Q{% 5 S
A|lY!| IaM . JPAM & H | E D|C|G|G
PN Y GOA | E | @Y A|R|A|A
4a | C T AR C AT T|Cc|P|P
80x | 12x | 3x | FC 3¢ PFE | K ‘3*{{ A 3 |4
4E 00| C2 IS L
Note: IAM is 3 bytes of €2 data pattem, clock paté® ;f% 14., é«w
AM is 3 bytes of Al data pattern, clock 26f 0 %
Q3N
£ ¥ s w & S )
Note: All byte counts are in decimal; ali Eérval Jaﬁgj’e\ﬁihex.
CRC uses standard polynomial %16 *%12 £x5%1.
Perpendicular Format GAP2 =] Bytes. hly for the 1Mbps data rate; otherwise it is 22 bytes.
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FDC Command Set

CONTROL COMMAND DESCRIPTIONS

Control commands differ from the other commands in that
no data transfer takes place. The READ ID,
RECALIBRATE, and SEEK commands generate an

interrupt; the remaining control commands do not. The
RECALIBRATE and SEEK commands generate an

interrupt upon completion and do not return any result bytes.
Therefore, it is highly recommended that these control
commands be followed by the SENSE INTERRUPT
STATUS command; otherwise, valuable interrupt status
information will be lost.

READ ID Command

The READ ID command is used to find the present position
of the heads. The controller stores the values from
the first readable ID field into its registers. If the controller
does not find an ID address mark on the diskette after the

SEEK Command

The read/write head within the drive is moved from track to
track under the control of the SEEK command. The FDC
compares the Present Cylinder Number (PCN), which is the
current head position, with the New Cylinder Number
(NCN). If PCN is not equal to NCN, the direction signal to
driveissetto 1 (stcpm)andstepp.llssarelssued

The rate at which step pulses are issued is controlled by the
Step Rate Time (SRT) parameter. After each step pulse is
issued, NCN is to PCN. If they are equal , the SE
blthtatus Register 0 (STQ) issetto 1 andtheconunandls
terminated.

Dunng the command phase of a SEEK or RECALIBRATE
ong:c FDC is in Busy state, but during the execution

phase-t is # Nonbusy state.

Notethal if implied seek is not enabled, the read and write

WGS should be preceded by the following control

?(e:condoccmrmceofapulseonﬂxcmDEXpm,nsetsme P
code of Status Register 0 (STO) to 01 (abnormal % R’“ command Stehto Y
per track.
termination), sets the MA bit in register ST1 to 1, Q }ENSE INTSERR PT STATUS command:
erminate the'
% w G 3READID ““f" da%%.fyﬂmmermdxsonme
RECALIBRATE Command “‘% proper il v
x 7 Since the §| es not have a result phase, the

Upon power up, the software must issue a Rgg&LIBRA’Iﬁ
command for proper initialization of

controller. This command causes the
the controller to retract to the track 0
clears the contents of the Present,,
checks the status of the TRKO lﬂx

ni&ﬁf“‘“‘

As long as the TRKO pin is DIR 3 Oand .~
step pulses are issued. k’% ?ﬁi goes high, 4%&

SeekEnd(SE)blth!a 0)|ssettoal

theoonmxand is terminatad "1 pmnssull low
step pulses have been’ 1ssued the controller

and EC (Equipment Check) bits of STOto 1 %ﬁ

the command.

Disks capable of handling more than 80

require more than one RECALIBRATE ¢k £o

the head to physical track 0. &f&&; R

During the command Phase of the RECALIBRATE
operation, the controller is in the busy state, but during the
execution phase it is in nonbusy state. At this time another
RECALIBRATE command may be issued, and parallel
mh’bmte operations may be done on up to four drives at

The RECALIBRATE command does not have a result
phase; therefore, a SENSE INTERRUPT STATUS
command must be issued after RECALIBRATE to
terminate the command and verify the head position (Present
Cylinder Number or PCN). If a SENSE INTERRUPT
STATUS is not issued, the drive will contimie to be busy
and may affect the operation of the next command.

V8 and“the *

user nméummea?at&iy follow it with a SENSE

INT T ST "TUS command to terminate the

the head posmon (Present Cylinder

'-I'he HDSEL bit in STO always returns 0.

UPT STATUS is not issued, the drive

églwemconunugtobebmyandmayaffectﬂwopmuonofﬂw
INTERRUPT STATUS Command

e 82C735 generates an interrupt signal on the FINTRQ
- pin for one of the following reasons:

8 Entering the result phase of one of the following
commands:

READ DATA

READ TRACK

READID

READ DELETED DATA
 WRITE DATA

FORMAT TRACK
WRITE DELETED DATA
VERIFY

B End of SEEK, RELATIVE SEEK, or RECALIBRATE
command

8 FDC requires a data transfer during the execution phase
in the non-DMA mode.

The SENSE INTERRUPT STATUS comsnand resets the
interrupt signal and identifies the cause of the interrupt via
th; IC code and SE bit of Status Register 0 (see the following
table).

Revision 0.4 7/15/93

B 209811k 0007032 57T MM

Advance Product Information 82C735



£ B g it
cn‘;iﬂ: FDC Command Set

SENSE INTERRUPT STATUS CODES The Head Load Time (HLT) defines the interval between
the time the Head Load signal goes high and the start of the

n read or write operation. The values, shown in the table on
SE Bit | IC Code Cause of Interrupt the next page, change with the data rate speed selection. The
11 Polling values are the same for MFM and FM.
1 00 Normal termination of SEEK
or RECALIBRATE command SPECIFY COMMAND DRIVE CONTROL DELAYS
1 01 Abnormal termination of SEEK
or RECALIBRATE command Head Unload Time (msec)
1M 500k 300k 250k
If a SENSE INTERRUPT STATUS command is issued 0 128 | 26 | R 2
when no active interrupt condition is present, Status Register o o - -
0 (STO) will return a value of 80H (invalid command). A —E_— £ 112 224 373 448
SENSE INTERRUPT STATUS command must be issued F«;“%‘ 120 240 400 480
immediately after a SEEK, RELATIVE SEEK, or o :
RECALIBRATE command, since these commands have 1o &P Step Rate Time (msec)
result phase. The SENSE INTERRUPT STATUS Ny 300k 250k
command terminates these commands and verifies thehead . %0 < 26.7 32
posmon (Present Cylinder Number or PCN). The HDSEL 4, ‘? rg--x;* X 25.0 30
bit in STO always returns 0. If a SENSE INTERRUPT = %] aser i -
STATUS is not issued, the drive will continue to be busfk\ﬁ %E“ . 333 4
and may affect the operation of the next command. SRR AT 1.67 2
Q %% . \. Head Load Time (msec)

SENSE DRIVE STATUS Command ¥ 5 Sy 15, 1N 350 300k | 250k
SENSE DRIVE STATUS obtains drive smtm“ﬁ&mmnmi:« v 3°ﬁ4;» ?,2? 53;2
It has no execution phase and goes directly & thé resultphase 6.7 8
from the command phase. Status ReggtgtB?ST&W — - o7 _
the drive status information. - ;"“i% &‘ ? 252 420 504

4\““““& & ALTTE s 254 | 423 | 508
SPECIFY Command - ;““& £ %% & ¥ K ‘*\:@ ’

the three internal timers, E:shown in the table on the fiext A bit. When this bitis 1, thenon-DMA mode is selected;
page. The Head Unload‘Time (HUT) defines the dnferval hen t is 0, the DMA mode is selected. In the DMA mode,
from the end of the execution phase of a rmd ofwite é% Hata transfexs are signaled by the DRQ pin. Non-DMA
command to the head unload state. Tm mode uses the RQM bit and the FINTR pin to signal data
(SRT) defines the interval between ad_] ‘ ' transfers.

Note that the spacing between the first: and

pulses may be shorter than the sg_;ing ’betwyém the

remaining step puises. %

The SPECIFY commang %tﬁe m{tﬁ vaiu&s for each 61‘ R ‘:@i chowe of DMA or non-DMA operations is made by the

Revision 0.4 7/15/93 97 Advance Product Information 82C73§

B 2098116 0007033 43 W



FDC Command Set

CONFIGURE Command

CONFIGURE is issued to select the special features of the
controller. A CONFIGURE command need not be issued if
the default values of the controller meet the following

system requirements:

B EIS—No implied secks

8 EFIFO—FIFO disabled

B POLL—Polling enabled

@ FIFOTHR—FIFO threshold set to 1 byte

B PRETAK—Precompensation set to Track O

EIS: Enable Implied Seek—When set to 1, the controller
performs a SEEK operation before executing a read or write
command. EIS defaults to “no implied seek™.

EFIFO: FIFO Enable—A 1 puts the FIFO into the 765A
compatible mode in which the FIFO is disabled (default).
This means data transfers are asked for on a byte-by-byte
basis. The threshold defaults to 1.

POLL: Drive Polling—POLL defaults to O,

enabled. In this state, a single interrupt is generated afict o~

RESET. No polling occurs during Head Load agdiidad
Unload delays. PO S
FIFOTHR: FIFO Threshold—FIFOTHR ‘fa’the FIFG:
threshold in the execution phase of a read ot t
It is programmable from 1 to 16 bytes, withsdefa 3f one
byte. A 00 selects one byte; FF selee&?:w‘byt&;,q‘% :

PRETRK: Precompensation Sta¥t Track Namber—

PRETRK is programmable frofi.tradk 0 to 455 and defaults

to track 0. A 00 selects tm% selec k 255. ,g‘}
, S &R

VERSION Command §. L A %w)

&
mvmsxonmmwksmsuifﬂwo&é

write’ A

RELATIVE SEEK Command
This command is coded the same as SEEK, except for the
MSB of the first byte and the DIR bit.
DIR bit Head Step Direction Control
0 = Step head out
1 = Step head in
RCN Relative Cylinder Number. RCN

determines how many tracks to step the
head in or out from the current track
number.

The RELATIVE SEEK command differs from the SEEK
command in that it steps the head the absolute number of
tracks sg‘iﬁed in the command instead of making a
compafi against an internal register. The SEEK

congnj i§§oodfordrivs that support a maximum of 256
tréc kS

Y
"igLATI!/'E SEEK commands cannot be overlapped with
‘ therw SEEKs. @nly.one RELATIVE SEEK can
"be active.at a time. Bit-4 (B) of Status Register 0 (STO)

. A‘% ' if \RELATIVE SEEK #tfempts to step outward beyond
rongfe AR S

+, T

¢ % As an example, assime thaté’ﬂoppy drive has 300 usable

%gfn:ks that geeﬁe?m‘eedsg-;;?dmk 300, and that the head

Y > isonany ﬂg(ﬂto& “¥f a SEEK command is issued,
¥ the head-wil] st at»,’gac k255,

: £ N
IfaR.&‘&A ’Séﬂ(cmnmndisissued,meconuoﬂer

it{. move hé&ad the specified number of tracks,
,\z%ﬂss OF. the“internal cylinder position register (but
(%g d inéréfiidnt the register). The maximum count that the
ead £an b€ moved with a single RELATIVE SEEK
winand is 256 (D). If the head is on track 40 (D) when
RELATIVE SEEK is issued, the controller will move the
i to track 296 (D) maximum, which is the initial track
% Zlus 256 (D). Functionally, the controller starts counting
0 again as the track number goes above 255 (D). As

3 ‘ .B ) . a
an enhanced type or the older type (765A). ‘!i‘wa“la"%“é% the cylinder number crosses track 255, the intemnal register

FDC is used, a value of 90H is returned as: :

No interrupts are generated. ,%:} . % ‘!%
W

N o
%’z&t
~’ %

%

Present Cylinder Number (PCN) will overflow and contain
4OOSD). The resulting PTR value will thus be [(NCN+PCN)
mod 256]:

The user must te for controller functions whei
accessing tracks greater than 255 (precompensation trac
number). The controller does not know that it is working in
an “extended track area” (greater than 255).

Any command except RECALIBRATE uses the current
PCN value. RECALIBRATE only looks for the Track 0
signal and will retumn an error if the head is positioned farther
than 79 steps, since it is limited to issuing a maximum of 80
step pulses. In this case, a second RECALIBRATE
command should be issued.
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FDC Command Set

The SEEK command and the implied seeks function
correctly within the 44(D) track area (299 to 255) of the

“extended track area”. Do not issue a new track position that
would exceed the maximum track present in the extended
area. To retum to the standard floppy range of tracks
(0-255), issue a RELATIVE SEEK to cross the track 255
boundary.

A RELATIVE SEEK can be used instead of the normal
SEEK, but the host is required to calculate the difference
between the current head location and the new target head
location. This may require the host to issue a READ ID
command to ensure that the head is physically on the track
that the software assumes it to be on. Different controller
commands return different cylinder results, and it may be
difficult for the software to track them without the READ
ID command.

DUMPREG Command
The DUMPREG command is designed to support system

run time diagnostics and application software dcvelopmcr@

and debugging.

PERPENDICULAR MODE Command y.
The PERPENDICULAR MODE command sheumemuﬁ
a disk drive with dicular recording apability YWith

perpen
this command, the length of the GAP2 fieldand VQ(}mable
timing can be altered to accog{_’r@nudate !hc \:umque

requirements of these drives. 3{

ALy B
The table on the following page 3 ibe§ ﬂx%cffects of the ¢
WG and GAP bits for ENRBISULAR MODE?®
command. Upon a resétth u&or will default to:the
conventional mode (WG 0 GAP- b). Sclecuon vf%e

500kbps and 1Mbps
the actual data rate selected in the Data Rate Scl
(DRSR). The user must ensure that the two
consistent.

R

prior to executing read/write/format comrgands Tiat actess *

normal read/write head by a distance of 200 micrometers.
This is about 38 bytes at a 1Mbps recording density.
Whenever the write head is enabled by the Write Gate signal,
the pre-erase head is activated at the same time. Thus, when
the write head is initially turned on, flux transitions recorded
on the media for the first 38 bytes will not be preconditioned
with the pre-erase head, since it has not been activated. To
accommodate this head activation and deactivation time, the
GAP2 field is expanded to a length of 41 bytes.

When the controller reads back, it must begin
synchronization at the beginning of the Sync field. For the
conventional mode, the internal PLL VCO is enabled
(VCOEN) approximately 24 bytes from the start of the
GAP2 field. But when the controller operates in the IMbps
perpenditylar mode (WG = 1, GAP = 1), VCOEN goes
active aftef"43 bytes to accommodate the increased GAP2
figldgizé: For both cases, an approximate two-byte cushion
is inafilained from the beginning of the Sync field for the
‘ﬁprssof avo:dmg write splices in the presence of motor

s

k\‘.

For’iﬁnc data the bller attivates the Write Gate signal

t Ek: begmmng of the ﬁeld in the conventional mode.
; it writes a mw&ync 4, Data Address Mark, Data
Fiéld, and CRCQm {BM for MFM (see the preceding

upported by the 82C735"). With the
¥ dxcular drive, the write head
¥ mustbeac tedmﬂle field to insure a proper write
of the3 %Sync flelds In the IMbps dicular mode
WG == ), the controller writes 38 bytes in the
GAP2 space., Fi.thé 500kbps perpendicular mode (WG = 1,
GAP = 0);wiiere the bit density is proportional to the data

te, the congroller writes19 bytes in the GAP?2 field.

Noté tf\amone of the alterations in GAP2 size, VCO timing,

Wnte Gate timing affect normal program flow. The

tlon provided here is just for background purposes

 is not needed for normal tion. From the user's

<iewpoint, the software behavior of the controller does not

change when the PERPENDICULAR MODE command is
invoked.

% bletlt]ed% 6fth
e

o

R

Y

The GAP2 and VCO timing requireme r
recording drives are dictated by the dehrgh of the Pedd/Write
head. In the design of this head, a prewérase the
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FDC Command Set

EFFECTS OF WG AND GAP ON PERPENDICULAR MODE COMMAND

VCO Low Time Length of Part of GAP2 | GAP2 VCO Low
After Index GAP2 Format | Written by Write | Time for Read
GAP Bit| WG Bit Mode Pulse (bytes) Field (bytes) Data (bytes) (bytes)
0 Conventional 33 22 0 24
500 kbps
0 1 Perpendicular 33 22 19 24
1 0 Reserved 33 22 0 24
1Mbps
1 1 P licular 18 41 38 43
g%
SCAN Commands SN AND SH BIT
The controller recognizes three SCAN commands: SCAN "g\ - gF R SCAN CONDITIONS
gggﬁ, SCAN LOW OR EQUAL, and SCAN HIGH OR """3‘3 = e
. These commands enable the FDC to compare data 3 T N .
read from a diskette with data supplied by the CPUor DMA™ ™ | ¢ “gcan Scin ST2 BitValues
controller. The FDC uses ones complement anthmatlc v’ 4 Yoommand | “Cobffitions SN SH
- lowest number, FF ~ highest number) to o P SEE
comparison. 3"‘ Scan Equal $). ¥Dyae< D 0 1
ﬁ“v" S Y DD, 1 0
&1 S5 L D Do
Note: An overrun will occur (OR bit in ST1 ) and»ihqs \Iﬁv E oD 0 1
SCAN command will terminate if the FDCoek notme‘n?é Sﬁg@d fide  opu
thedatafromﬂ\eCPUorDMAcm@llg Y Dyge < Dy 0 0
FM mode or 13ps in MFM mode. E % A‘\ W
%ﬁt\ %‘%0’ Aaawdh Dfdc #Dcpu 1 0
The controller scans each %‘sector n%&m for one of & | £ “gq}f:ﬁh Drsc = Depy 0 1
the following condmons e LA Dige > Depu 0 0
W Scan equal: Dge- Dc,m é‘%« Q '“w‘ Djsc ¥ Dopy 1 0

@ Scan low or equal: Dfd¢<Dcpu W
W Scan high or equal: Dgdc 2 Depu

where Dyq. is floppy disk data and D, is p&s&dﬁu.;;%
‘ﬁCA

Ifﬂlesectordoesnotmeetﬂlecondmms fthc
command, the controller increments &

one and proceeds to the next sector. nnum
until the controller finds a sector that satxsﬁs the conditions
(a hir), reaches End of Track (EQT), or receives a Terminal
Count signal from the host.

If the controller has a hit, it sets the Scan Hit (SH) bit of
Status Register 2 (ST2) to 1 and terminates the SCAN
command. If it does not have a hit before reaching EOT, it
sets the Scan Not Satisfied (SN) bit of ST2 to 1 and
terminates the SCAN command. Receiving a Terminal
Count signal from the CPU or DMA also causes the
controller to end the command, but the controller first
completes scanning of the current byte.

The following table gives SN and SH bit values for all
conditions of the SCAN command.

The setting of the SCAN command's SK bit determines FDC
response in the event it encounters a Deleted Data Address
mark-(DDA) on one of the sectors. If the SK bit is 0, the
controller sets the Control Mark (bit 6) of register ST2 to 1
(high) and ends the SCAN command. If SK is 1, the
controller skips the sector containing the DDA mark, sets
the CM bit to 1 to show that it has encountered a deleted
sector, and proceeds to scan the next sector.

When Multitrack (MT) or Sector Increment (S]) is used, it
is important to remember that the controller must read the
last sector of the track. Hence, the first and last sectors to
be read must be consistent with the setting of MT and SI.
Suppose, for example, that alternate sector reads are
programmed (SI =~ 02 and MT = 0), that the first sector to
be read is sector 23, and that the last sector to be read is 28.
The controller will read sectors 23, 25, and 27, skip EOT on
sector 28, and terminate the SCAN command abnormally at
the index hole. If the first sector had been 22 or the last
sector had been 27, the controller would have reached EOT
and completed the SCAN command normally.
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Functional Description

Functional Description

This section provides a functional description of the
f?llilowing principal components of the 82C735 controller
chip:

B Serial port: NS16550 compatible UART

B Integrated drive electronics interface (IDE)

B 4MB floppy disk controller (FDC)

® Bidirectional parallel port interface (Printgine)

® Power management circuitry

8 Mouse port logic

Refer to the following figure for a graphic representation of

the 82C735. For register information, see the register
descriptions, e.g., “Serial Port Registers.”

SERIAL PORT (UART)

The 82C735 supports two UARTSs for serial to
conversion of data characters received from the CPU:XThe
UARTS are equivalent to the PC165550C/NS16 AF,
which is an i

under software control.

A ¥
RSy
N

Av%?t

i

ved version of the original NS18450 "y the receiver

UART. These UARTS are functionally identical to the’
NS16450 on powerup, or they can be reset ggg;ﬂso.npaéf ‘

The UARTS can also be put into an alternate mode (FIFO

mode) to relieve the CPU of excessive software overhead.

In FIFO mode, the internal FIFOs are activated, allowing 16

bytes (plus 3 bits of error data per byte in the RCVR FIFO)

to be stored in both receive and transmit modes. FIFO mode
is described in detail in the section “Serial Port Registers™

(see "FIFO Mode Operation”).

Each of these serial ports functions as a serial data 1/O

interface in a microcomputer system and is completely

independept. The functional configuration of the UARTs is

under sy\sﬁ% software control. .

The GPU qarl access UART status at any time by reading the
approphiate 82C735 status register. The status information
% includes the type and condition of the transfer

~gpeération being performed by the UART, as well as error

"‘%%c%ndmé?ﬁﬁke parity, overrufigfrAming, or break interrupt.
* 'I‘}_xe:%kfs have a pro&ﬁﬁ\éble baud rate generator that

“ jécapible of diviin:?ﬁjg ifiternal reference clock by divisors

£0f Fto (2'° - 1) and producinga-16x clock for driving the
£ tter logic X8 16x:Elock tan aiso be used to drive
€. For, d3description of the baud rate

m’:gg,gegismr

% generator, S’

4 Megabyte
Foppy Disk
Gontroller

Fast
Paraiiel Port
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The UARTS have complete modem control : -1a prioritize:
interrupt system. Interrupts can be programmi:: to the user’s
Tequirements to minimize the computing required to handle
the communications link.

INTEGRATED DRIVE ELECTRONICS
INTERFACE (IDE)

The 82C735 allows you to use AT and XT embedded
controller hard disk drives. The chip provides the following
control signals for the IDE interface and the IDE buffers:

@ IDEENLO#: Low byte buffer enable (AT and XT)

B IDEENHI#: High byte buffer enable (AT only)

@ HDCSO0#: Primary hard disk chip select. Task file
register access

8 HDCS1#: Secondary hard disk chip select (AT and XT)

® IOCS16#: 1/O channel select 16. 16-bit 1/O transfer
indication (AT only).

® IDED?: IDE data bit 7. This bit is directly connected to
data bit D7 of the IDE interface connector (AT only).

The 82C735 IDE interface operates in XT and AT ¢{{3de3.
AT mode supports programmed 1/O only (8 and 16 bits)-XT
mode supports only 8-bit DMA and 8-bit progrigzaned /O
In AT mode, the IDE interface supports both the 4
secondary address ranges in a PC/AT sysierii==The sildte
is selected by means of Conﬁgmtim'gég‘iskr CRQSH; bit
4. The following table lists the aqgmqsgﬁsupgmeaby the
IDE interface. PAS Pt
IDEENLO# becomes active s¥fien the 82735 Jecodes the
addresses shown in the folldwihg table in AT mode, or*
320:323H and DMA tranSPbes. (HDACKg 4 0) in XT mi
IDEENHI# becomes active. only when IOCS16# is active in’
the address range 1F0:1F7H (primary) or 1¥Q; P}TH
(secondary) in AT mode (CROOH, bit1~=1). .

IOCS16# is generated by the hard disk ﬁﬁ?wm
requires a 16-bit transfer. o Sy 4 {%
IDED?7 should be connected directly tﬁfaféxa bi_g%vﬁf the
IDE interface. h %

IOCS16#/HDACK# is a multiplexed pin. IOCS16# is valid
in AT mode and HDACK# in XT mode.

IDE INTERFACE ADDRESS SUPPORT

o

» ‘*& i&.

Y ¢

. .}‘

4

HE

N

™ HDACK#: Hard disk DMA acknowledge (XT only)<X

K

) >(320H)

AT Mode

In AT mode, the normal transfer mode is 8-bit. Transfers of
16 bits are performed using the 16-bit data register when
1I0CS16# is active. Both IDEENLO# (low buffer enable)
and IDEENHI# (high buffer enable) are active during 16-bit
transfers.

HDCS0# is active whenever the 82C735 decodes 1/O
addresses 1F0:1F7H (primary range) or 170:177H
(secondary range).

IDEENLO#¥ is active on all AT mode addresses. On the low
byte buffer, only seven bits (6:0) are connected to the data
bus. Bit 7 is a special case; it is driven by the 82C735 to the
host interface. On the IDE interface, IDED7 is connected
directly to the connector.

Normall§, the 82C735 functions as a buffer for bit 7, but
upon feading 3F7H (377H in secondary), the chip tristates
bits'6:;-enables IDEENLO# to transfer bits 6:0 from the
host, and supplies bit 7 to the host via the floppy disk
T ey ¥
%’%{o}e 4, s‘é@% .
n XT mode, thé IDE intefface supports only 8-bit
wogrammed 1/OSer. DMA; it 86es not support 16 bits.
Normally, DMA ‘{ransfer i déne from the data register
¥, Buring-e"BMA cycle (indicated by active
AEN and HDACK#, B IDEENLO# is active, allowing the
data to Yow through the low byte buffer. The XT mode

W 1/O agdgess range 320:323H.
. 5§_ @
&N

S
FLQFPY,DISK CONTROLLER
17'%82C735 contains an enhanced floppy disk controller

m that is suitable for PC/AT, EISA, and
%ﬁw -purpose applications. The core is compatible with

NEC uPD72065B and is software compatible with the

82077SL. Key features include a 16-byte FIFO, which
allows better system performance in multi-master systems;
support for icular recording (4MB floppy support);
and a high-performance digital data separator.
In addition, the FDC contributes to the overall power
management features of the 82C735 through a direct
powerdown mode controlled by software. This feature
achieves powerdown without dependence on external
factors and is designed to be transparent to all application
software.

System Type Addresses Setup . A
AT | Primary | 1F0:1F7H, 3F6.3F7H |CROSH=-0 Precompensation Circuitry

AT _|Secondary| 170:177H, 376:377H_|CRO5H=1 The FDC data rates of 250kbjs, 300Kb/s, 500kb/s,
: and 1Mb/s. The 1Mb/s data rate is applicable to the high
XT Primary 320H:323H - performance tape and floppy disk drives on today’s market.
only The FDC ble write tion circuitry
defaults to 125ns for the 250, 300 and 500kb/s data rates and

to 41.67ns for the 1Mb/s data rate.
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Perpendicular Recording Support

The new 2.88MB and 4MB floppy drives, which run at
lMB/s employ perpendicular recording, a new format that
fully supported by the FDC. Unlike the traditional
long;tudmal method, icular recording orients the
magnetic bits vemcally to achieve higher bit densities.

Digital Data Separator

The 82C735 has a high-performance on-chip digital data
separator (DDS), which consists of a digital phase lock loop,
phase detector, a ROM lookup table, and a programmable
fractional counter. The data separator needs no extemnal
ts and is compatible with the strict data separator
requirements of floppy and tape drives.
The function of the data separator is to lock onto the
in serial read data. When lock is achieved, the serial
front-end logic of the FDC is provided with a clock, which
is synchronized with the read data. The synchronized clock,
called a data window, is used to sample the serial data
intemally. One state of the data window samples the data ,
portion of the bit cell; the alternate state samples the clock
portion. Scnal-to-pmllel conversion logic separates
read data into clock and data bytes.

The 24MHz reference clock is divided by N to pmvi‘ é‘al 6x

clock to the pulse recognition logic. This ,dock i the%t

reference for the tracking circuit. The‘ﬁgus
logic uses a lookup table to provide a corregtion of +,.(-. 1
of the reference clock. The comparatef Wil
incoming pulses in five ranges: normal, ﬁté VerylairQ ly,
and very early. £ “;‘Qb o h‘

Pulse counts in the normal rangém notc nged. Pulse
counts in the early and late e by +/- 1/8 -
of the clock at the end of L Pu{secolmtsmﬂ\cvc;y
carly and very late ranges immed:afdy corrected by

1/8 of the clock.

Powerdown Mode

Direct powerdown results in immediate péwerdown of th“:‘ir
FDC section of the 82C735, without m%‘ﬁf
state of the part. Powerdown is condu the
DSR register. Programming this bit hlgh powers the
FDC after the part is internally reset. All current status is
lost when the powerdown mode is invoked.

Powerdown mode can be exited only by a hardware or
software reset. After reset, the FDC goes through a normal
drive status initialization sequence. The FIFO mode is set
to default unless the LOCK command has blocked it (see
“FDC Command Set™). After a delay, the polling interrupt
is issued.

Integrated Circuity

The AT bus interface circuitry is completely integrated with
the 82C735 circuitry with 24mA drive capability, thus no
external logic is required. In addition, 48mA floppy
interface buffers allow direct connection of the 82C735 to
the floppy drive.

Drive Interface
Al drive outputs have 40mA drive capability, and all inputs
use a receive buffer with hysterisis. The internal digital data

separator requires no external components, yet it permits an
extremely wide capture range with high levels of read-data

jitter and instantaneous speed variations. The drive signals
can be *ﬂy connected to a floppy drive.

K

P%BALLEL PORT INTERFACE (PRINTGINE)
&;Qle patdb}bon mterfaoc o;éutes in the following modes:

.%ﬁgi : ISA style G cs unidirectional
< Bldit PSJ2 style bfdlf'&ﬂonal
g
{&@ t Centronics: speeﬂ Pbidirectional
% EPP: enhap “’ﬁidmectiimal$
eﬁg;%erf uels bidirectional
The Isg-styk Cen ics mode features a single-byte
lt is fully compatible with ports

mJBM PC, X'f T; and compatible machines. The PS/2
Athle; modngalurs a bidirectional single-byte port. Read
e%cm to peripherals is possible in this mode. These two
thodes: té without a FIFO and maintain compatibility
with exiiting printing protocols. Data transfers are

o%;olled through interrupts or polling.
ast Centronics, EPP, and ECP protocols operate with a

data transfer rates from 200kb/sec for the fast Centronics
mode to 2MB/s for the EPP and ECP modes.

High-speed performance improvements result from the
following design enhancements:

B Protocols are implemented in hardware to eliminate the
significant overhead of parallel port protocols.

# DMA is used to offload the processor from data transfer
overhead and interrupt service, if interrupt driven.

® A FIFO is used to reduce processor/DMA bus
utilization.

The 82C73S parallel port can be disabled or configured as

LPT1:, LPT2:, or LPT3:. The parallel port protocols are

fully controlled by software. All the data, status, control,

and extended control regnstexs are direct CPU 1JO space

. The B2C73S is capable of driving the parallel
nterface directly with no external buffers.

@O for high performance. These modes are capable of
,{";%\
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c Ei EE T Bitsgy pimsase . .
n ' r : Functional Description

Operation in Standard Mode Operation in EPP Mode

In standard mode, the interface functions as a unidirectional The Enhanced Parallel Port (EPP) mode is a high-speed
parallel port and is normally used to connect a printer or bidirectional protocol. It differs slightly from standard
plotter. The 82C735 selects the printer by asserting mode in attempting to achieve a SCSI-like (multiple device)
SLCTIN#. If a device is connected and the selection is capability, sharing the existing parallel port signals. The
properly made, the device asserts SLCT to confimm the EPP protocol requires significant modifications to the
selection. The 82C735 then asserts INIT# to initialize the existing software drivers. The software layer on top of the
printer. If an error is encountered during initialization or physical layer has been defined.

normal operation, the printer asserts ERROR# The printer

or plotter can also notify the controller that it is out of paper In EPP mode initialization, printer selection and error

reporting work the same as in standard mode. The

by asserting PE. difference is that the SLCTIN# and AUTOFD# signals are
During normal operation, the printer asserts BUSY (high) automatically generated and become address strobe
when it is not ready to receive data from the controller. (ASTRB#) and data strobe (DSTRB#), respectively,
When it has finished processing the data, the printer asserts enabling direct access to the parallel port devices. An
ACK# (low) and deasserts BUSY (low). If mtcrrupts are automatic§ddress strobe is generated when data is read or
enabled, deasserting ACK# (high) generates an interrupt, written t8 tf‘maddrsspoﬂof the EPP interface; an automatic
and the comspondmg intetrupt service routine functions as data éobe i$ generated when data is read or written to the
a parallel port driver. If interrupts are disabled, the parallel datd port:" Thus, the parallel port devices can be accessed
port software must poll the status register to determme when ﬁ‘uhbut the software loogs required for standard
the ACK# is pulsed. _\M\
The parallel port driver outputs valid data on the printer data , '33% outpt.drivers on the- eaﬁ%[ port are made to be TTL
pins and asserts STROBE# after an appropriate data dnvms,&nvmg both up &d&)wn The TTL drivers enable
stabilization interval. STROBE# is deasserted % Port to run fas&‘gmﬁ the- opcn-dxam drivers of the
sufficient setup time has elapsed. Valid data can thep taﬁﬂard S |
read from the port after a hold time has elapsed. '4‘%? %“' i

“ & X F

; 3 é&,‘? Operatlon*fn EEP Moé
Operation in Bi-I Mode P e T The Exfended iﬁ?nm Paralle]l Port mode (ECP) is
A write operation in bi-di modexssmu]:u; s&n(? anothc fgh- péed “bidirectional protocol that is
mode except that data can be read (input) ffom thegaiill imgblethented - ware to reduce software and system
port. During a parallel port read cxcfé,:daia avmhblebn the dverhead. o protocol uses a fully asynchronous
parallel port bus is driven on to gggystcm b§ %ndshake topompletc data transfers.

45 In ECPmode, initialization, printer selection, and error
* reporting ‘work the same as in standard mode. However,

Operation in Fast Cen Mode'y > £ ‘data transfers, signals HOSTCLK and PERACK are
Fast Centronics mode ha§ standard pmtoools as wg‘“h &* to handshake for a write operation, and PERCLK and
bidirectional capability. It achieves s1gm.ﬁean OSTACK are used to handshake for a read operation. ECP
warq%?& mode also uses the FIFO and DMA to improve throughput

performance by implementing some of the:s

controlled handshaking in hardware, and by 3 " of the parallel port.

reduce the system overhead. Iéfh Y . e

When the parallel port driver outputs vajid dab prift

data pins, the haxp'do:rtare automancarl:giﬁbﬁs %ﬁﬂ FIFO Implementations

The printer then asserts BUSY to indicate that it is ndt ready All high-speed protocols use the FIFO. The parallel port

to receive data. Once the printer deasserts BUSY, the interface implements a FIFO that allows bytes to be

hardware automatically deasserts STROBE# and is ready transfefred between memory and the parallel port. This

for the printer driver to output another byte of data. reduces the (programmed I/O) memory access and
. . . bus arbltrauon (DMA) overhead

If the FIFO is used, the paralle] port driver can deposit up to

128 bytes in the FIFO and wait for it to be emptied before The 82C735 implementation uses a 128-byte FIFO.

coming back to provide another chunk of data. All other Management and control of the FIFO depends on the data

operations are the same as in standard mode. transfer mechanism employed and the direction of transfer.

The FIFO can operate during a write or a read operation, but
only in one direction at a time. For a description of forward
and reverse operations, see "ECP Parallel Port FIFO
Timing" in the section "Electrical Specifications.”
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CHIPS

Functional Description

DMA Uses

DMA can be used to sequence the memory and 1/O cycles
required to transfer data between system memory and the
parallel port. It must be initialized (starting address, transfer
length, mode, etc.) prior to enabling the DMA handshake in
the parallel port sequencer.

All ISA DMA transfers employ a 128-byte FIFO. The FIFO
improves ISA bus utilization by allowing burst (demand)
mode operation.

POWER MANAGEMENT CIRCUITRY

Power management functions are achieved with the
PWRGD signal and configuration register bits. The
configuration and register data can be retained during sleep
mode with minimum current drain, which makes the 82C735
ideal for laptop environments. Inaddition, the configuration

To implement sleep mode, program bits 6:5 of CROOH as
either 0,1 or 1,0 so that the oscillator will turn off when
PWRGD is deasserted. This will minimize the current
drawn by the serial and FDC ports. PWRGD is deasserted
by user-designed sleep mode circuitry.

In sleep mode the 82C735 isolates itself from the rest of the
system. All outputs are tristated, all inputs are disabled, and
all commands are ignored until PWRGD is restored to the
active state (wake up).

Powerdown Mode

Power is completely removed from the system when the
82C735 is in powerdown mode. The programmed
configu‘rg“iion register data is not retained. The
configuration registers are restored by the system BIOS.

The, ehablé/disable and powerupfpowerdown bits for each
portare Summarized below.

registers can be pro ed to disable or power down each P - =
Deetof the 82C135. This feature enhances the flexibility of & SEF Port1: CRO2H -
the chip in system integration. Qg%% Bitd > 1= Po“;er-up“(ﬁéfault)
For any system, the three typical power management % TR T 0- PQWfléw“
operating modes are active, sleep, and powerdoWiin & BIt2 1 =Enabled (default)
Applications of these modes are discussed in the folloWing <~ Q- Disabled 4"
sections. & R v Serial Port 26,CRO2A . ¢
Ay 1.7 . .é’%,s”“-‘i'- - % T
AR e U Bit 7 .+ % 1 = Powerup (default)
Active Mode AP N § 17 0=Power down
In active mode the 82C735 is powered:down by.a power Bit6 . 4 =Enabled (default)
supply (ﬂm‘xghed an AC outlet), or by:a miain battery WiCd) W8T gm0 Disabled
if the chip is in a laptop applicatioit The Sofifigaration IR -
tegisters are initialized by the m'BIOS. *The software . ?‘"‘Eipm" CROLE
BIOS can be used to powe£ oOff: selected.gesources when 4% Bit 2% 1 = Power up (default)
needed to reduce total power on,. T S : 0 = Power down
é-‘,‘? i ¥ P N Q ©£1:0 0,0 - Disabled
- &y 0.1 ~ Enabled
Sleep Mode SN R 1,0 - Enabled
In a laptop application, the main battery has a h(é?oif 340 127 7 1,1 = Enabled
hours. To save battery energy, the system carrbe put irfSle#p. .
mode, which draws minimum current. Aﬁ%&“; ’ ‘% i3 Floppy Port: CROCH
& Ay o Bit4 1 = Enabled (default)
The 82C735 supports slecp mode throdglithe PWRGD pin 0 - Disabled
and bits 6:5 of configuration register CROSH. ThéSeditsare
the serial port and floppy oscillator enable and function as Bit3 . 1 = Power up (default)

follows:

Bit6 Bit$

(] 0  Oscillator is always ON regardless of the
PWRGD state (default).

0 1 Oscillator is ON when PWRGD is high,
otherwise it is OFF (tristated).

1 0  Oscillator is ON when PWRGD is high,
otherwise it is OFF (tristated).

1 1  Oscillator is always OFF.

0 = Power down
IDE Port: CROOH

Bit0 1 = Enabled (default)
0 - Disabled
Mouse Port: CRO6H
Bit 1 1 = Enabled
0 = Disabled (default)
BitC 1 = Powerdown (default)
0 = Power up
Note: Serial Port 2 has to be disabled and powered
down for the mouse to operate.
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Functional Description

MOUSE PORT

From a hardware perspective, the 82C735 mouse port looks
like a PS/2 mouse port. The base address for the mouse port
registers are set up using configuration register CRO7H. On
power up, this register comes up as CROOH, which disables
the mouse port. The mouse port is enabled only when an
address is written to it (see “Mouse Port Registers”).

The following paragraphs contain software support
specifications for the mouse.

Adding Extended BIOS Data Area

To run a PS/2 mouse in a PC environment, add the following
extended BIOS data area to the standard BIOS:

Bios_Data_Area SEGMENT AT 40H
Extended_BDA DW? ;OE Extended BDA
;segment

Bios_Data_Area ENDS

The extended BIOS data area contains variables that are used
by the various BIOS functions. The location and content of
the variables must be consistent with the IBM BIOS for
complete compatibility. Refer to the following Extended
BIOS Data Area table.

The extended area starts at the segment indicated by the
Extended_BDA variable in the BIOS data area. This
segment is usually the highest 1k of RAM; however, it is
best to use the variable to refer to the extended BIOS data
area and not make assumptions about its location.

The extended area supports the interrupt 15 function called
C2. This function and its subfunctions (01 to 07) are
discussed under “Function C2—Pointing Device Interface.”

F unct‘iofg;—Poinﬁng Device Interface

AL arist Be in the range 00:07 or this routine should retum
H = 0] and carry set. If AL is in this range, follow the
: soutlined below for the C2 subfunctions.

EXTENDED BIOS DATA AREA » g&, & B 3
el 3 '%‘M“ A j‘;.*. 3.
Ex_BIOS_Data_Area Segment .’ L“‘; aragraph ?“):“‘@ £, ¥FDescription
= T . .»}l‘, . A"E‘h‘ NS < Qi
EXBDA_size Dg{: — s Y ¥ ? 4 2 ® . &3}&: Size of Extended_BDA
BBE" o l% 2IHDUP(ML & ¥ 02 Reserved
Pointer_Driver s V) S 5559 PE 22 Pointer support routine
Pointer_Infol ) : sh 26 Pointer flag 0
Pointer_Info2 % 27 Pointer flag 1
“2;;-‘ s
Pointer Data 3| — s 28_Reserved
il Y 30 Reserved
Keyboard_Type ¥ 3B Keyboard type byte
BAT_Flag : 3C__BAT complete flag
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RE E E s, e
CE 'r : Functional Description

Subfunction 00: Enable/Disable Pointer POINTER REPORTS/SECOND VALUES
Entry: AL=00 ;Enable/disable pointer
BH =00 ;Disable Sample Rate Reports/Second
BH=01 ;Enable 00 0A
Exit: AH ;Status returned
CF ;Error status returned g; ;4
If BH is neither 00 nor 01, return with AH = 01 and carry 03 32
set. If BH is 00 (disable), set the Command in Progress bit
of Pointer_infol and then send a POINTER DISABLE 04 50
command (F5) to the pointer (see “Sending a Command to 05 64
the Pointer”). 06 C8

I BH is 01 (enabled), test to see if the user call is installed
(bit 7 of Pointer_Info2). If this bit is not set, retumn AH = 05

with carry set (no driver installed). Otherwise, send a Subfunctipn 03: Set Resolution

POINTER ENABLE command (F4) to the pointer. Ent % -03 ‘Set resolution

Set the Pointing Device Interrupt Enable bit (bit 4) in the ¢ BH ;:Resolution value
mouse status/control port (tefer to “Mouse Port Registers™). Bxifi= AH :Status returned
Subfunction 01: Reset Pointing Device 4, «CF Errof status returned

L . <1 he resol;ﬁon value is abovﬁ&;remm AH =02 with carry

Enty: AR rResel pointing device %én _Qyfierwise, set the*Colmand in Progress bit of

" CF “Error status returned @ Poifter}Infol and thén $¥nd a SET RESOLUTION

BH "Device ID é&"% ~ cnifiand (E8) to the Pointér (see “Sending a Command to

W & the%Pointer™). If Tig,_éftor olgiirs, set the Command in

Send a DISABLE POINTER command (F5) to the ﬁn& ¥ Progress bit agaiﬂ*ygd’ﬂ\cn@rit‘é‘ﬂle resolution value to the

(see “Sending a Command to the Pointer™). If the:comiiand, Py pointer. Ve L9
is sent without error, send a RESET commary to the, ¥ g h%

pointer. If an error occurs, read two bytes f{f’f“» & pointers, > 2
(see “Receiving Data From the Pointer”).#_ %’ &% ¥ Subfun&oli' 04; *ﬂga}beviee Type

¥
A .

Return AL containing the first retmned"ﬁy“‘?é}(l’om -_ Data) Eriyy: AL® ;Read device type
and BH containing the second bytg ('g}rmgfér_Da%t D. éi %x MAH ;Status retumed y
KR A € o~ 3 ;Error status return
. pﬁg ‘ Q-:;?« ¥ & f o BH ;:Device ID
Subfunction 02: Set SampleRate 7 < Sgldhizﬁn” DEVICE TYPE command (F2) to the pointer
Entry: AL =02 %mlcm.- - %\}. Ag;;&ndmg a Command to the Pointer”). If an etror
BH ;Sample rate * ,;.f&{,l é Scurs, return AH = OF with carry set. If no error occurs,
Exit: AH ;Status returned x‘:@ T ad the byte from the pointer (see “"Receiving Return Data
CF ;Error status retumned ¢ *%; i ‘@%‘ From the Pointer”). Retun BH containing the first byte
If BH is greater than 06, return AH = 02 <ithywarfy £8t, returned (Pointer_Data).

Otherwise, set the Command in Piogiess bit of¥
Pointer_infol and then send a SET SAMPLE RATE
command (F1) to the pointer (see “Sending a Comhiand to
the Pointer™). If no error occurs, set the Commiand in
Progress bit again and then write the reports-per-second
value of the pointer as shown in the following table.
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Functional Description

Subfunction 05: Pointer Device Init

Entry: AH=05 ;Pointer device initialization
BH ;Data package size

Exit: AH ;Status returned
CF ;Error status returned
BH ;:Device ID

If the package size on entry is above 8 (see the following

package size table), return AH = 02 with carry set. Reset

bits 2:0 in Pointer_Info2 and replace with the package size

bits (BH = 1). Reset the pointer, using the method described
in "Subfunction 01: Reset Pointing Device.”

Subfunction 06: Extended Functions

Subfunction 07: Device Driver FAR CALL Initialization

AL =07 ;Device driver FAR CALL init
ES:BX ;Address of routine

Exit: AH ;Status retumed
CF ;Error status returned.

Place the value of ES:BX in Pointer_Device. If the value in
ES:BX is zero, reset the Pointer Device Installed flag. If
ES:BX is not zero, set the Pointer Device Installed flag (bit
7) of Pointer_Info2. Return AH = 00 with carry set.

Sending a Command to the Pointer

Configuration register CRO7H indicates the data port
address for.the pointer. This address should be the standard

Entry: AL =06 ;Extended commands default for COM2. The value at this location
BH =00 ;Retumn status de e mouse data port and mouse status/control
BH =01 ;Set scaling to 1:1 port
. BH - 02 §Set scaling to 2:1 Ikgt}xe fol]owmgprocedure toscndacommand byte to the
Exit: é;—l ;Status returned %ﬁ.ﬂ er dev Sice:
;En'or status returned —khc-s.v»‘ :
BL :Status byte 1 (BH = 00) fﬁ‘% lr&ztthepackage sizeto (seethe Package Size table).
CL ;Status byte 2 (BH = 00) @ the Pointer Devj g (bit 7) of Pointer_Info2.
DL ;Status byte 3 (BH = 00) “*Rset the Packet Cotiit (b;ts 2:0 of Pointer_Infol).
If BH is above 02 on entry, return AH = 01 with cacf? { ﬁﬂﬁw dh;s%i:m Pq?leglm fog et the ACK#
D DI on entry, D) o dh e S by e “‘ﬁ’l’g ?@u}n 5. Reset thi inletiace biuseiting the Mouse Enable (it
Command to the Pointer™). Ifanmoccm%nnw sl)iim%mm 'éin Mce Reset (bit 3) of the mouse
OF and carry set. 6. Réact the Peinting Device Reset (bit 3).
Read three bytes from the pointer (seer“'fﬂa:el & < Wait Yomtmg Device XMIT Idle bit (bit 2)
Data From the Pointer”). Return BH =003 BI - . %F tlm,mbu?é Status control port has set.
Pointer_Data, CL. = Pointer_Da Y 1/PH 4?““ DL - (g , Serﬂ%é:eﬁonunand byte to the mouse by writing the
ointer_] +2. ol A2 T4 to fhie mouse data
. t 250 msec CK# or Resend
If BH is 01 on entry, set & w’f*l‘%ysendmg bxtfo:te)toumlz’somter mtt'_grlextherthcA or Resen:
printer 3 SET SCALING 1 % (EG). the Resend bit is set or a timeout occurs, repeat steps
If BH is 02 on entry, set sca]mgto lby 3 through 8. Three retries are allowed.

pnntaaSBTSCALINGTOZleonnmmd(ED

“%
PACKAGE SIZE f\% %
Stack] Package Size ) 3
flset 1 72737 4 sm V8
0 | 0000|0000 00 00 [03]][04]
1 [ 00000000 00| 00 [LdataLdata
2 | 00 | 00 |Ldata|Ldata] [02] | [03] | [02] | {03]
3 1 00| 00 | 00 | 00 [Ldata[Ldata] [05] | {06]
4 | 00 | 00 |[o1]][02] [01] | [O2] | [01] | [02]
5 10000 00| 00 |[03]][04)][04] ] [05]
6 [Ldata) [00] | [00] | [00] | [00] | [00] | [00] | [0O]
7 | 00 |Ldata| 00 [{01]| 00 [[01]] 00 |[01]

Notes: Ldata = the last data byte read from the pointer.
[an] = the nth byte of the data package (at Pointer_Data)
stored in the Extended_BDA.
00 = gtore zero.

11 If ACK# is set and no data is to be returned, restore
Pointer_Info2, reset the package count to zero, and
exit. .

12.If ACK# is set and data is to be returned, follow the
procedure in “Receiving Return Data From the
Pointer.”
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Functional Description

Receiving Return Data from the Pointer

After the command byte has been sent to the pointer, wait
until the package count (Pointer_Infol) is equal to the
number of bytes requested. Then proceed as follows:

1. Restore Pointer_Info2.

2. Reset the package count to zero (Pointer_Info1).
3.Exit.

Pointer IRQ Handler (Interrupt 73) Procedure

Read the data byte from the mouse data port and check that
the Command in Progress flag (bit 7) of Pointer-Infol is set.
Then follow procedure 1, 2 or 3, depending on the byte read
and the package size.

1.If the byte read was an Error (FC), ACK# (FA), or

2.1f the byte read was not an Error, ACK#, or Resend

and the current package size (bits 2:0 of

Pointer_Info2) is not equal to the package count (bits

2:0 of Pointer_Infol), proceed as follows:

a. Place the byte read in the Extended_BDA of
(OFFSET Pointer Data + Pointer_Infol and 7).
This is the current index for the data read.

b. Increment Pointer_Infol.

c. Clear interrupts.

d. Exit.

3.1f the byte read was not an Error, ACK#, or Resend
and the current package size (bits 2:0 of
Pointer_Info2) is equal to the package count (bits 2:0
of Pointer_Infol), proceed as follows:
a. {x&set the package count to zero.
b1 Yuate a stack frame of 8 bytes for the data from

Resend (FE), proceed as follows: %‘ the Package Size table (given above).
a. Set the corresponding flag (bit 4, 5 or 6) in 4, GsPerform a long call to the user’s interrupt routine
Pointer_Infol. “&_ ) atPointer_Device.
b. Reset the Command in Progress flag (bit 7). % " d, _On return, remove ghie stack frame data.
c. Clear interrupts. q‘&“‘-%v“ e. lear interrupts. , %, ¥
d. Exit. % Ty Exit S
o < -t & “?n;»&‘t
Lt -~ K - hy, .
R -:. . 4, %A _J R " '.l'b\ 23
AR %%‘ﬁ; *‘A%F & T
Nt “% ¥ .Lf.f 2 -fi, gﬁ“
A g W ¥ N Y
LYY S &R
ME;E‘" ' '&; ‘ﬁ__&
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Electrical Specifications

Electrical Specifications

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Minimum Maximum
Supply Voltage Vee .ov 7.0V
Input Voltage Vi -0.5V 55V
Operating Temperature (ambient) Ta 0°C 70°C
Storage Temperature Tsto A -40°C 125°C

Caution: Permanent damage to the device could result if the absolute m&?ﬁpnn ratings are exceeded.

Use a clamp circuit if there is danger that voltage spikes may occur gn’

ﬁower supply output, or that voltage transients on

the AC power line may appear on the DC output. S
& *5; A
é;:j“g &\% ‘%‘b*_&
S }‘”‘ R 9 R g
CAPACITANCE S @ 4 %§ | 4‘&&% |
=25C; Vec = 5V L3 T Al
Parameter gsl'tpi)bl Jc&?, “Maximum Lmﬁt (pF) & % Test Condition
Clock Input Capacitance 8 Nt“‘“}};:? % ‘i@ A]I pins except the pm under test
Output Capacitance ‘l-e.& ji . éck&,-; v ‘s» ()3@\;%‘“
oy ) € =S
o . i
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I 1 Ees, fusiie . . .
'r : Electrical Specifications

DC ELECTRICAL CHARACTERISTICS
Ta= 0°Ct070°C; Ve = 5V 0.5V

Buffer Parameter Symbol | Min. | Max, | Typical | Unit Test Condition
I Low Input Voltage Level Vi — 0.8 -— A\’
TTILInput | oh Input Voltage Level Ver | 20 | — - v
Is Low Input Voltage Level ViLs — 08 - v
ﬁ.fgh;’;‘,“ﬁ,pm High Input Voltage Level Vas | 22 | — - v

Schmitt-Trigger Hysteresis HYS - — 250 mV
Iox Low Input Voltage Level VILCK — 04~ — v
Clock Input |1 oh Input Voltage Level Vmex | 30 s{—g%r — v
I,IS,Iax  |Input Leakage Current I -10_ <] %00 — A V; = 0.4V to Ve
o Low Output Voltage Level VoL ;"& 404, - )4 I = 4mA
Q-rmfo,,tpm High Output Voltage Level Vou . s?} W“‘i”““k‘“ - « éf Ion = -1mA

Output Leakage Current I Y10, & 3o — %:,_;IIA Vo = 0.4V to Ve
?6C-24mA Low Output Voltage Level f‘\\i‘m ‘{&;;é h - 04 ’s% 1 h’ﬁ% L IoL = 24mA or 16mA
Open-drain High Output Voltage Level . OH _ Ml — : %ﬁvy Loy = -10uA
Output Output Leakage Current s Sle 1.%3'3\}'110 207 "7 & ThpA Vo = 0.4V to Ve
oD Low Output Voltage Lcmf*‘ , Q@,} - | VI i,w?% v IoL = 48mA
;ﬁgh"‘mt High Output \i{@g?‘fével T Vou | 24 Q; Y W v Ion = -104A

. |Output Leakagé Gurrent . " ; 0 - pA Vo = 0.4V to Ve

OH Low d“gtput v&ﬁ%&gﬁa — % IoL = 24mA
i curent|High Output Voltage Level 4 ¥ — v Ion = -12mA
TTL Outpuy | OV Leakage Cm'rcm&\ jk\l — A Vo = 0.4V to Ve
T Low Output Voltage L Bvel’ - v IoL = 24mA
e |High Output Voltag Lbvel <oV, - | v oy = -12mA
thput Output Leakage Current ) - pA Vo =04V to Ve

Supply Current Active Iec - 40 —_ mA

Supply Current Standby IstmY — 250 — HA PWRGD low
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Electrical Specifications

RESET TIMING

Time

Parameter Minimum (ns) | Maximum (ns) | Typical (ns)

ti RESET width

500

CLOCK TIMING

ps) Maxlmum (ns)

Typical (ns)

5

t1 Clock rise time (Vi = Q4§&30) &5 )::w)..." x ; ?—,ﬁi X —
£ 5. 5 -

Clock fall time (Viy S0 1o 0.8)

B |Clockperiod 4 T e S | —

41.67

R S SR, R 3 _,4.‘1; — _
t4 Clock active @ghorloﬁ)&“ 5 P SR, M

=

CLOCK

“d*@@;" é‘;%‘*}, % <

Clock Timing
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Kot - 3110 T U

‘n ' r : Electrical Specifications

MICROPROCESSOR READ TIMING

Time Parameter Minimum (ns) | Maximum (ns) | Typical (ns)
t1 A9:0, AEN, IOCS16# setup to IOR# low 40 —_ —
2 IOR# width 150 - -
3 A9:0, AEN, I0CS16# hold from IOR# high 10 —_ —_
t4 Data access time from IOR# low — 100 —
t5 Data to float delay from IOR# high 10 60 —
t6 Port setup — — 20
17 Read strobe to clear FINTR e = 55 40
t8  |IOR# or IOW# inactive for transfers to and from ECP _{% %150 — -

FIFO &y
t9  [IOR# active to PINTR inactive & "%I'“” - 260 —

A9, AEN, —— e
iocsieF —] —

IOR#

DATA
(D7:0)

PD7:0, ERROR#,
PE, SLCT, ACK,
BUSY

’\ R < 8 >
IOR# or IOW# _\'—@%&é_";&_/ . N \ /S

-

PINTR - \

Microprocessor Read Timing ),
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MICROPROCESSOR WRITE TIMING

Time Parameter Minimum (ns) | Maximum (ns) | Typical (ns)
11 A9:0, AEN, IOCS16# setup to IOW# low 40 — -
2 IOW# width 150 — —
13 A9:0, AEN, IOCS16# hold from IOW# high 10 — —
t4 Data setup time to IOW# high 40 — —
5 Data hold time from IOW# high 10 - —
t6 Write strobe to clear FINTR - 55 40
t7 IOW# inactive to PINTR inactive &L - 260 —

A9:0, AEN,
10CS16#

IOW#

DATA
(D7:0)

PINTR

r Write Timing
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Electrical Specifications

DMA TIMING
Time Parameter Minimum (ns) | Maximum (ns) | Typical (ns)

t1  |DACK# delay time from DRQ high 0 — -

t2 DRQ reset delay from IOR# or IOW# —_ 118 —

t3 DRQ reset delay from DACK# low —_ 118 —

t4  |DACK# width 150 — —

t5  |IOR# delay from DRQ high 0 — —

16 (IOW# delay from DRQ high 0 — —

17 Data access time from IOR# low & - 100 -

8 |Data setup time to IOW# high 1, ¥ a0 — —

9 |Datato hold time from IOR# high & \‘3‘«*’"‘ 10 60 —

t10  |Data hold time from IOW# high R N N s — —

til  |DACK# setup to IOW#/IOR# low e S O —

t12  |DACK# hold after IOW#/IOR# high g T &5 RIS —

t13  |TC pulse width “*»‘{Q’ § 6Q v | oy —

t14  |AENsetup to IOR#IOW# .« ¥ % Aﬁdfff“' JRF — —

t15__JAEN hold from DACK# % q& 5 R0 LY — -

Kﬁ .':‘ S -

AEN
FDRQ,
PDRQ
FDACK#,
PDACK#
IOR¥ or
IOW#
DATA
(D7:0)
TC

DMA Timing
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Electrical Specifications

CHIPS

FLOPPY DISK DRIVE TIMING
Time Parameter Minimum | Maximum Typical Units
t1 DIR setup to STEP# low — — 4 A (see Note 1)
2 STEP# active time low — —_ 24 A
t3 DIR hold time after STEP# —_ — 96 A
t4 STEPH# cycle time - —_ 132 A
t5 DRVO0&1# hold time from STEP# low —_ —_ 20 A
t6 INDEX pulse width —_ - 2 A
t7 RDATA# active time low - & —_ 40 ns
t8 WDATA# write data width low —_ 0.5 B (see Note 2)
t9 DRVO0& 1# and MTRO& 1# from end of IOW# Sy F - 25 ns
(see Note 3) A b
Notes: ’&‘% - -%5:% A5y
Wy
1. A specifies one FCLK (FDC clock) period: 4MHz at ZSWIS 4. &MH{ at 300kb/s, SM}IZ itSOOkb/s, 16MHz at IMb/s.
2. B specifies one WCLK period, where WCLK is 2 e, “in m“}b
3. DRVO&1# = Drive Select 0 and 1 active low.%ﬁk M’I‘ﬁ)%l? = Motor Select Oand 1 nc ‘low signals.
£ s x. /&%‘g
S ‘“‘.‘u %
— &L st |
. *;«‘. _— e é‘a‘\z% G—m_ 'y gl
DIR NN . T L N /
é‘::‘: E» : < "ié ‘1\7 > Et-. . \; t4 >
vy e 1 e e
A S e {% =N,
STEP# . R A& N JENER N
f&&:\@ % & %\w\}‘ »‘%:3&‘“ > t5 *—-%
DRVO&1# N S (& T /
INDEX#
RDATA#
WDATA# \_ i's
IOW# \ / N~ [
—>I 19 ‘4—- _"l 9 l‘_
DRVO& 1#
MTRO& 1# X_ ) G
rive Timing )
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Electrical Specifications

SERIAL PORT TIMING
Time Parameter Min. (ns) Max. (ns) Comments
t1 RTS1#/RTS2# and DTR1#/DTR2# delay from IOW# —_ 200 See Note
2 IRQ3/IRQ4 active delay from CTS1#/CTS2#, - 100 See Note
DSR1#/DSR24#, and DCD1#/DCD2#
3 IRQ3/IRQ4 inactive delay from IOR# (leading edge) — 120
t4 IRQ3/IRQ4 inactive delay from IOW# (trailing edge) - 125
t5 IRQ3/IRQ4 inactive delay from IOW# 10 100
t6 IRQ3/IRQ4 active delay from RI1#/RI2# s — 100 See Note
Note: 1 and 2 designate the primary and secondary serial ports, rwpeqﬁ'velx '
4 %!
% o
: = <, £
%eft{; ATy Ak v
’.41‘&;% L s v = % e
IOW# \ o ot & ‘53&\ \ A, B /
ST ) %‘ A ™ \
RTS1&2# L3 Rty AP
DTR1&2# T S N I W A
IRQ3&4 X
CTS1&2# bW S N
DSR1&2# A % e
DCD1&2# Qé | ;-'tz l (.é{% A:z ‘%{
: + S ,‘ 's. 3
IRQ3&4 %‘*‘ Aﬁ&% T e ” RY
: SN e
IOW# M
IRQ3&4
IOR# /
RI1&2# Y
Serial Port Timing
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Electrical Specifications

CHIFS
MOUSE TRANSMIT TIMING
Time Parameter Minimum (ns) | Maximum (ns)
t1 MCLXK line inactive while CPU prepares to send data 110 115
t2 Duration of MCLK active 30 50
st 2nd 3rd Sth 10th 11th
i e A N e T
R,
(‘A b
& %
Blt ¢ Boo %2
MDATA \ A Bit0 X Bitl X ¢Bit2 X 55 XPmty Bit ¥ Stop Bit \
L R (49
e Py
P ) SN ‘%‘1‘\ }
RN 3 LN

MOUSE RECEIVE TIMIhLG
Ai 3 - 1~ oo SN ~£ - . "
Time 3%;}% ﬁ:\ Pan{:ieti?}‘ & Minimum (ns) | Maximum (ns)
t1 Durdion of MCLK inactive -, Y& 3 = 30 50
2 Duration of MCLK active %"&» S 30 50
13 Time from MDATA uzm"h*an ib fanmgedge of MCLK 5 25
SR J‘%& F
femy wd
o N =
1st 2nd C31r‘cll( 10th 11th
MCLK N G L\ \ZE
t1-te-12
13
Stl.ﬂ B 33
MDATA 1 Bit IL( Bit0 X Bitl X %(r X Parity Bit ) \

Mouse Recelve Tlmmg 5
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th Electrical Specifications

IDE INTERFACE TIMING
Time Parameter Minimum (ns) { Maximum (ns)
t1 IDEENLO#, IDEENHI#, GAMECS#, and GPCS# delay from AEN and —_ 40
I0CS16#
2 IDEENLO#, IDEENHI#, GAMECS#, and GPCS# delay from A9:0 — 40
t3 . [IDED?7 hold time after IOR# 10 —_
t4 D7 delay time from IOR# — 100
t5 D7 hold time from IOR# 10 60
t6 D7 hold time from IOW# 10 —_
t7  |IDED7 delay from data bus IOW# active A% - . 50
t8  |IDED7 inactive delay from IOW# £y 10 50
to IDEENLO¥# and IDEENHI# delay from IOCSl6#and AEN —_ 40
t10  |IDED7 setup time before IOR# TR s i 40 —
Scp Tne et Sy AT S
ti1 IDED7 delay from D7 é‘“ﬁ}g a2 éL 4T - 25
g\%&: &, ( |
;:‘ : ?\%kd &jﬁﬁg 3| —p
DU~ A S
IDED? D GNP X
I t{g _:b.;? u‘ {’%.%‘“ -
JOR# ‘&%&} N\ A g /
A ¥ Sh R t5
Lo _N_‘tllr'—»l '<...>|
D7 ¥ S5 X X
D7 ) G —.)I(
IOW# \| /l’
IDED7 J( j( X
IDE Interface Timing
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CHIFS

Electrical Specifications

PARALLEL PORT TIMING
Time Parameter Minimum (ns) | Maximum (ns)
ti PDATA (PD7:0), INIT#, STROBE#, AUTOFD# delay from IOW# — 100
2 PINTR delay from ACK#, ACKREV# (ECP mode) —_ 60
t3 EPINTR active low in EPP mode 200 300
t4 PINTR delay from ACK# — 105
t5 PERREQ¥ active to PINTR active —_ 105
A
13
) & N
LN P
IOW# \ AL T ./ <
B }\’%-%‘:; ’Q\‘:;f“-“"“ . %’: Y
A T tf —» -
PDATA (PDT:0), 4 3 i3 Ry
INIT#, STROBE#, S SRer R, e e ¢
AUTOFD#, SLCTIN SN & = — %y
Y A ’ Y
. K e G S
. ‘J\ P &:i .{ ¥ %;‘_‘?h
31_ ol Rl = o
{lx 27 Alk%j‘"‘*“:?{ axe :?“ {%E} ;
PINTR = N g .
B S e el i
EPINTR 4‘%“%}" o Sy \ /
PP Mode) (AT £ 'S W
% : ¢
/S
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'r : Electrical Specifications

EPP DATA OR ADDRESS WRITE CYCLE

Time Parameter Minimum (ns) Maximum Comments
(ns or as specified)

t1  [IOW# asserted to PDATA valid 0 100
t2 Command deasserted to WRITE# change 40 160 See Note 1
3 |WRITE# to command asserted 20 —
t4  |WAIT# deasserted to command deasserted 80 200 See Note 1
t5  |Command deasserted to PDATA invalid 60 140 See Notes 1, 2
té Timeout —_ 2.7us
{7 |Command deasserted to WAIT# asserted ,off% —
t9  [IOW# deasserted to D7:0 invalid <%0
t10  |IOW# asserted to IOCHRDY# asserted S8R0 1og WAIT low
tll  |WAIT# deasserted to IOCHRDY# | % S
113 |[IOW# asserted to WRITE# asserted % ™| &0 o SOﬁ
t15  |Command asserted to WAIT# deagiEried “w% T {&} 2.6ps% 7
t16  [PDATA valid to command asséarted“ m‘“ L» ) D&gﬁ

Notes: % u PR AT

Ry

1. WAIT# must be filtered to cornpms‘th?or nnglig‘on the pataﬂgl&aysgtble gﬁ’ﬁ# is considered to have settled after it
does not transition for a minimum o of S()nsec‘~

2. The maximum time only @gﬁ a@%ycle is pendmg *J{ no oﬂwr-'%gle is pending, the data is held indefinitely.

\ “%
‘E’d%:% N g;ﬁ A

3
Sy
Sy d e R
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t18 ~> |<—
A10:0 ). & X
’ - 19|
DATA { \
D7:0
t17—+> je—1]2—>te—t19 —>‘
IOW# \ / ,
t10 t1
IOCHRDY# 120 4
122 -
113
WRITE#

t1
(1;%4;\,'{3 I 1IN

e —t14

DSTRB#

ASTRB#

DBDIR#

Revision 0.4 7/15/93 123 Advance Product Information 82C735

BN 209811t 0007058 &80t MW




CE : im:.:..;m-@

Electrical Specifications

EPP DATA OR ADDRESS READ CYCLE

Time Parameter Minimum (ns) | Maximum (ns) | Comments
tl PDATA hi-Z to command asserted -_
2 |IOR# asserted to PDATA hi-Z 0 60
t3 WAIT# deasserted to command deasserted 80 200 See note 1
t4 Command deasserted to PDATA hi-Z 0 -
t5  |Command asserted to PDATA valid — 250 No WAIT
t7  |PDATA valid to WAIT# deasserted 0 —
8  |IOR# asserted to IOCHRDY# asserted & 0 100 WAIT low
9 |WRITE# deasserted to IOR¥ asserted 4% 0 — See note 2
t10 | WAITH deasserted to IOCHRDY# deasserted < Noe 0 60
t13  |PDATA valid to D7:0 valid a0 L5
t17  |Command deasserted to WRITE# change “%j [ 40 S 160
28 |WRITE#deassertedtocommand & Y & I 40 ¥ -
Aagle 2N
Now: N Ly m &

1. WAIT#lswrlsldcredtohavesett]edwhcnltaigsnottrmsmo’nforamummnn ‘50ns§~

2. When not executing a write cycle, WRIT&% mch&\_{\u"g K :ﬁ% 5&%\ -
¥~ %“% i 3 w5 ‘ﬁhs}a&,
‘&u,\ < ”% } %,‘dl . .4% 2
.W f“n\\‘:“ d .“’Q‘g% ; { . gu.‘ 1
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A0 ZDC X
119
L-» t1l | 0?22 —»
IOR# \ /. 2 \
t13 |
DATA = ’l
D7:0 Wm —
| ‘t_8’| t18 l—>
—\, t10 |«
IOCHRDY# /
024 —>| |« i
« 123 4‘; . Q71>| |-
e “
DBDIR# —t= . %V} ~
PN "
21— I:: ﬂ’ﬁ‘* % - R e e s
WRITE# / i h-‘-. Fa W R
N a.%‘;? A Rt N
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Electrical Specifications

ECP PARALLEL PORT FIFO OPERATION

In ECP FIFO operation, the standard paralle] port is run at
or near the peak 500kb/sec allowed for operation in the
forward direction using DMA. The state machine does not
examine PERCLK (Peripheral Clock) and begins the next
data transfer based on PERACK (Peripheral Acknowledge).
See the ECP Parallel Port FIFO Timing diagram on the
following page.

ECP parallel port FIFO timing is designed to allow
operation at approximately 2MB/sec over a 15-foot cable.
If a shorter cable is used, the bandwidth increases.

Forward Operation

In the Forward Idle phase of ECP operation, when there is
no data to send, the host keeps HOSTCLK high and the
peripheral device leaves PERCILK low. The data transfer
phase can be entered from this state.

In the Forward Data Transfer phase, the interface transfers
data and commands from the host to the peripheral dev:c:

P

using interlocked PERACK and HOSTCLK signals. If the\’g

peripheral device wants to reverse the and;
data to the host, it can asynchronously assert P io
request that the channel be reversed.

The data must be stable for the specified Yirne priotto *
the falling edge of HOSTCLK. The perglm@ devitEsas
PERACK high to acknowledge the han host
then sets HOSTCLK high and trafidféss the.da k.

accepting the data, the perip vxéc sets EIE&CK low
to complete the transfer. Thissequé;

Parallel Port Forward Tun;xﬁ’fﬂmgi‘am < % o~

The timing is designed to%mﬁ'de ﬂ'ﬂ'ﬁfﬁﬁle roundtrip t:m‘g?&
for data setup if PDATAPD7:0) en simultanebusly

with HOSTCLK. % %
&

A

{
When it is ready to send data, the host sets HOSlg( high TSy

‘.h

ih the ECP {‘%%

‘Ts‘
o

E:

Reverse Operation

In the Reverse Idle phase, when the peripheral device has no
data to send, the peripheral keeps PERCLK high. The idle
host keeps HOSTACK low. The data transfer phase can be
entered from the idle state.

In the Reverse Data Transfer phase, the peripheral device
sets PERCLK low to signal that it has data to send. The data
must be stable for the specified setup time prior to the falling
edge of PERCLK. When the host is ready to accept a byte,
itsets HOSTACK high to acknowledge the handshake. The
peripheral device then sets PERCLK high and transfers the
data. Afteraccepting the data, the host sets HOSTACK low,
completing the transfer. This sequence is shown in the ECP
Parallel Port Reverse Timing diagram.

Olitput l)rlvers

ormance data transfers are achieved by using
| CMOS active drivers for the critical ECP signals:
PDATA} HOSTACK; OSTCLK, PERACK, and
PBRCLK. The dn\ecrs dynaxmcally changed from

1icollector (the. 1tffﬁnal control-signal specification)
tern-polc to ugid atibility problems that active
fivers can presén for the dynamic driver

- change is IS‘? id¥osoft Extended Capabilities
Port Pro E-and xInlerface Standard, Rev. 1.11,
Februat¥:i0; 1993. ms standard is available from
Ml ’Coxpol‘a dynamic driver change must be

to prevent glitching of the outputs.
gﬁ*‘*
**»f: v“%
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Electrical Specifications

ECP PARALLEL PORT FIFO TIMING

Time Parameter Minimum (ns) | Maximum (ns) [ Comments
t1 PDATA valid to HOSTCLK active 500 —_
t2 HOSTCLK active pulse width 500 -
t3 PDATA hold from HOSTCLK inactive 500 - See Note
t4 HOSTCLK active to PERACK active — 900
t5 PERACK inactive to HOSTCLK active 500 -_
t6 PERACK inactive to PDATA invalid & 80 — See Note

Note: If no other data transfer is pending, the data is held indefinitely.. !f an%er data transfer is pending, the data is held

until PERAK goes inactive or for time t3, whichever is longer.

‘ 4 & St e
oy TN L R D
HOSTCLK
PERACK
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Electrical Specifications

ECP PARALLEL PORT FORWARD TIMING

Time Parameter Minimum (ns) | Maximum (ns) Comments
t1 HOSTACK valid to HOSTCLXK asserted 0 60
2 PDATA valid to HOSTCLK asserted 60
t3 PERACK deasserted to HOSTACK changed 80 180 See Notes 1 and 2
t4 PERACK deasserted to PDATA changed 80 180 See Notes 1 and 2
t5 HOSTCLK asserted to PERACK asserted 0 —_
t6 HOSTCLK deasserted to PERACK deasserted 0 —_
t7 PERACK deasserted to HOSTCLK asserted @0 200 See Notes 1 and 2
t8 PERACK asserted to HOSTCLK deasserted : & 180 Sec Note 2
Notes: A“:gs‘;
1. Maximum value only applies if the FIFO is holding data tg begﬁ"ftten out, ‘gf

2. PERACK is not considered asserted or deasserted mnﬂitg;ﬁable fo{{ mmxmum of 7 io%!iﬂns

4

@?;m J%“
PR -l g
HOSTACK S X
e N
) éms:%%« 4 —>|
PDATA

X
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ECP PARALLEL PORT REVERSE TIMING

Time Parameter Minimum (ns) | Maximum (ns) Comments
t1 PDATA valid to PERCLK asserted 0 -
2 HOSTACK deasserted to PDATA changed 0 —
t3 PERCLK asserted to HOSTACK deasserted 80 200 See Notes 1 and 2
t4 PERCLK deasserted to HOSTACK asserted 80 200 See Note 2
t5 HOSTACK asserted to PERCLK asserted 0 —
t6 HOSTACK deasserted to PERCLK deasserted 0 —_

Notes: &

1. Maximum value only applies if there is room in the FIFO. Host cansgaﬁ’by keeping HOSTACK low.

2. PERCLK is not considered asserted or deasserted umtil it is stable f@rﬂa minimum of 50ns.
A ’\

aﬁ::\%ﬁ“’é “3" Pl
,%‘g e Nr
s :,r- . \‘ R ‘\‘%\\
R 83
T o e R
Bnn- - M&-— —>
¥ ¥
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Mechanical Specifications

Mechanical Specifications

030 +1035
.80 +/-0.25
oaw‘?‘&?%__l RRRA R AR AR AR R AR AR AR T Omieoon
Lesd Width =z
00008 — = SmE B 5 g
= wnir = .
Rovision | o 100-Pin '"*' Ig DIMENSIONS:
B Plastic Flat Pack _ % |EE o2 mm (o)
Vendor Identifier _ 3 S b —'n
\~§~>“rszc735 R % e e
Date Code and o XXXXXX N%? > e
Country of Assembly S YYWW COUNTRYS, f 4*;%'&\
Lot Code (Optionsl) _,,.T-»-."'LLLLLL “‘§ ‘\»&j‘ s .
Lead Length —— HEHHHHHHHHHHMH%H@&E&W % 0.10 (004) Min.
(0.031 +/0.010) //b____ 200\*@1 ‘012“‘*0"04) — »3;; ‘
w2 -\‘@q 47 ‘S — SeanngPlane
Pinl” | “ﬁh/-o 941 +0.016) — =, Q:‘% oL Max. Height
%\ N {-Aa% £ % A 3.40 (0.134)
% 3 3, _ K AT
AT ,{ﬁ%&*“ (iﬁ% “ ﬁ
EQUPS SRR IV,
X e’ ’s W
%\* 4 1 YO&
tﬁﬁr s gﬁ‘,) "T“’E‘%
\Q%‘} %, é%@-}
- !
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