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FEATURES 
PC XT/AT Bus Interrace: 
• Provides real-time hardware and software 

compatibility with PC )ITI A Tnl compatible 
computers 

• Provides on-chip registers to emulate the mM® 
Task File for PC AT, mM Command Descriptor 
Block for PC XT 

• Provides direct bus interface logic with on-chip 24 
rnA drivers 

• Supports 8- and l6-bit data transfer on the Host bus 
• Supports any XTI AT interface speed with program 

mabIe and auto-inserted Wait states 
• Supports 16 Mbits/sec concurrent disk transfer on a 

12 MHz PC AT without Wait states 
• Supports buffer data transfer under DMA or Program 

med lIO for both PC XT and PC AT modes 
• Logic to speed up PC AT command response 
• Provides the logic for daisy chaining two embedded 

disk controller drives on a PC AT. 

Local Microcontroller Interrace: 
• Fast microcontroller interface (i.e., 16 MHz 8051, 

12 MHz 68HCll, etc.) 
• Support for interrupt or polled microcontroller 

interface 
• Microcontroller access to eight external switch 

settings 

Burrer Manager: 
• Provides dual pan circular buffer memory control 

with access priority resolver 
• Provides Host overrun control. 
• Supports direct buffer memory addressing up to 64 

KBytes of static RAM 

FUNCTIONAL 
BLOCK 

DIAGRAM 

NRZ 4--_" 
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Integrated PC XT/A~ 
Disk Controller 

FEATURES (cont'd) 

• Supports buffer memory throughput up to 8 
MBytesJsec 

Disk Formatter: 
• Supports NRZ data rates up to 20 Mbitslsec 
• Works with all disk encoding schemes 
• Can be used with ST506/412, ST412HP, ESDI, and 

SMD disk interfaces 
• User-modifiable RAM-based Writable Control Store 

(WCS - 31x4 bytes) 
• Selectable 16-bit CRC or 56/32-bit ECC polynomial 

with fast hardware correction circuitry 
• Supports 1: 1 interleaved operation 
• User-programmable sector length up to a full track 
• Suppons sector level defect handling. 

Technology: 
• 84-pin Plastic Leaded Chip Carrier (PLCC) or lOO-pin 

Quad Flat Pack (QFP) package 
• Pin-out organized for optimum board layout efficiency 
• SlLAnl design technology 
• Low-power, advanced CMOS technology 

• 

e.t.O:15 
...... -.-..... ~ra- BOO:7 

PC XT/AT DATA 
BUS INTERF /ICC 1 e 

.... +-----..t HOST FIFO 
N40 ALJGHER K)8O:15 

~~~~--J~~~~----~--~~---~~~~ 
HRE6ET 

214260-002 
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OVERVIEW 
The CL-SH260 is a VLSI component that provides a major portion of the hardware necessary to build a Winchester disk 
controller for the PC XT/ A T or other compatible interface. The CL-SH260 design combines: an advanced Winchester Disk 
Formatter, a dual-port Buffer Manager, and extensive hardware support (including 24 rnA drivers) for the PC )IT/AT and 
other compatible interfaces. 

The CL-SH260 supports disk data rates up to 20 Mbits/sec. The Disk Formatter consists of a serializer/deserializer, a 
flexible RAM-based Sequencer, and CRC/ECC generation circuitry. The industry standard 16-bit CCITT -CRC, 
conventional 32-bit AT ECC polynomial, and a computer-generated 56-bit ECC polynomial are all supported in hardware. 
The ECC circuitry includes hardware correction assist logic to speed the correction process. The CL-SH260 Buffer Manager 
will control up to 64 KBytes of SRAM buffer memory as a dual port circular buffer. 

The CL-SH260 is designed to work with a local microcontroller. It has a multiplexed address and data bus similar to that 
provided by the Intel 8051 family of microcontrollers and the Motorola 68HCll. It is easily adaptable to other 
microcontroller 110 techniques. It supports both interrupt and polled microcontroller interfaces. Maskable interrupts include 
many disk and Host interface events. 

ADVANTAGES 
Unique Features 

Provides automatic Wait states or pre-programmed 
Wait states for extended cycle transfers 

• Provides logic for daisy-chaining two disk controllers 
on the PC bus in a Master/Slave configuration 

Supports 8 MBytes/sec buffer memory throughput 

Can support 1: 1 interleave with concurrent transfer of 
2.5 MBytesisec on the disk and 5.5 MBytes/sec on the 
Host bus 

31 Words of Writable Control Store 

Computer generated 56/32-bit ECC polynomial 
embedded in hardware 

Provides eRC capability 

ECC circuitry provides logic to speed up the 
correction process 

• Data rate up to 20 Mbitslsec 

Maskable microcontroller interrupt capability 

Sector Size Counter 

Buffer Manager directly accesses 64 KBytes of SRMi 

Provides the microcontroIIer access to eight external 
switch settings 

• Provides on-chip 24 rnA drivers with 300 pF drive 
capability for >ITI A T interface 

• Pin-out organized for optimum board layout efficiency 

• Low-power CMOS technology 

Benefits 
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Can be compatible with any Host CPU speeds. 
Prevents Host overrun or underrun conditions. 

Allows the use of two embedded disk controller drives 
in a system. 

Can be used in high-performance applications. 

Can be used in high-performance applications. 

Provides great flexibility to implement various 
formats and defect management schemes. 

Single-burst error correction up to 23 bits. 
Probability of miscorrection as low as 10-14 per 
bit corrected with the 56-bit polynomial. 

For efficient formatting, can use 16-bit CRC on the 
ID Field, with 56-bit ECC on the Data Field. 

Hardware correction with minimal MPU intervention. 
Can correct within a single sector time. 

Can be used in high-performance applications. 

Relieves the microcontroller from polling to 
perform other tasks. Provides staws information to 
the microprocessor when interrupts are disabled. 

Reads and writes sectors larger than 512 bytes 
without microcontroller intervention. 

Requires no external control hardware for buffer 
memory sizes up to 64 KBytes. 

Microcontroller can read switch-settable information 
like XT drive type or embedded drive availability. 

Eliminates external hardware interface drivers. 

Simplifies board layout, reduces the need for multi
layered board. 

100 mW typical power consumption. 
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.L PIN INFORMATION 

The CL-SH260 is available in either an 84-pin Plastic Leaded Chip Carrier (PLCC) or a tOO-pin Quad Flat Pack 
(QFP) package. Pin numbers mentioned throughout the text refer to the 84.pin P Lee 
package unless otherwise noted. The diagram below shows the pin-out of the 84-pin package. All 
unused inputs must be tied to their inactive state to VCC or GND respectively. 

L1 pin Diagram for the 84-pin Leaded Chip Carrier (PLCC) 

CL-SH260 
84-PIN 
PLCC 

Host Bus Interface 

Disk Interface 

-Denotes negative true signal 
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", ... " 
74 HDBO ~ 
73 HDB1 ~ 
72 HDB2 ~ 

" 71 HDB3 ~ 
70 HGND ~ 
69 HDB4 ~ 
68 HDBS ~ 
67 HDB6 ~ 
~ HDB7 ~ B " ~ 
65 HDB8 ~ 'a5 
64 HDB9 ~ 'E ,,-
63 HDB10 ~ en 
62 HDB11 ~ ~ 
61 HGND i ~ 
60 HDB12 ~::I: 
59 HDB13 ~ 
58 HDB14 ~ 
57 HDB15 ~ 
56 HRESET ~ 
55 ~--IOW· ~ 

54 +5V ~ , .......... , 
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1.2 Pin Diaaram for the1 D<rPin Quad Flat Pack (QFP) 

The CL-SH260 is available in either an 84-pin Plastic Leaded Chip Carrier (PLCC) or a lOO-pin Quad Flat Pack 
(QFP) package. Pin numbers mentioned throughout the text refer to the 84.pin PLCC 
package unless otherwise noted. The diagram below shows the pin-out of the lOO-pin package. All 
unused inputs must be tied to their inactive state to VCC or GND respectively. 

r- BAl 
: BA2 
: BA3 
: BA4 
: BAS , 
: BAG 

fl: BA7 
~: BA8 
~: BA9 
~: +5V 
o : BGND 
i : OOND 
~: , BAl0 
~: BAl1 
~ ~ BA12 

: BA13 
: BA14 
: BA15 
: BD7 
t .. BOG 

Buffer 
Memory 
Interface Host Bus Interface 
,""" ........ , ....................... , .............................. . 
, 4' 4 

! :: 0- NM.lf)tu : 
~~~~~~~~~~~~~~§~~~~~~~~~~~~~~~ m--f zzz zzzz:zzz zzzfz-+----

81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 

: <D e 
100 

CL-SH260 
100-PIN QFP 

o 

-NM.If)~~~~~~~~~~~~~~~N~~~~~~re~g 

·Oenotes negative true signal. 
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Disk 
Interface 

lOR· 
DACK· 
DREO 
IOCHRDV
HCSO· 
A9IHCS1· 
A2 
A1 
AO 
HINT 
LGND 
LGND 
IOCS1S· 
BCLK 
NRZ ••••• .............. 1 8 
RDIREF eLK : cc 

''t: 
\NG : ~ 
RG : .E 
RS-r : ~ 
WAM./~~.~.~~E!~.~j 0 
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U Pin Assignments 

The following conventions are used on the pin assignment tables. An asterisk (.) denotes a negative true signal. 
An (I) indicates an input pin. An (0) indicates an output pin. An input/output pin is indicated by (I/O). A (Z) 
indicates a tri-state output or input/output pin. Open drain output pins are indicated by (00). The pin 
numbers througbout tbis data sheet rerer to tbe 84.pin PLCC package unless otherwise 
noted. 

BUFFER MEMORY INTERFACE PINS 

PIN NUMBER 
SYMBOL PLCC QFP TYPE DESCRIPTION 

BAO:15 

BD7:0 

MOE· 

WE· 

BCLK 

75-84, 3-8 80-89, 93·98 0 

9-16 99-1 DO, 1 ,5 -9 I/O 

17 10 0 

18 11 0 

41 37 

BUFFER MEMORY ADDRESS LINES: Bits 0-
15. 

BUFFER MEMORY DATA BUS: These eight 
signals are Bits 0-7 of the 8-bit parallel data lines to/from 
the buffer memory. 

:MEMORY OUTPUT ENABLE: This signal is 
asserted low when a buffer memory operation is active. 

WRITE ENABLE: This signal is asserted low when a 
buffer memory Write operation is active. 

SYSTEM CLOCK: This is a clock input which is used 
to generate buffer memory access cycles. 
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U Pin Assignments (cont'dl 

MICROCONTROLLER INTERFACE PINS 

PIN NUMBER 
SYMBOL PLCC gFP TYPE DESCRIPTION 

INT* 19 12' O,OD LOCAL MICROCONTROLLER INTERRUPT: 
This signal is programmable for either push-pull or open-
drain oU!l2ut cireui!!!. 

CS 20 13 CHIP SELECT: This signal must be asserted to access 
the CL-SH260 registers. 

\VR* 21 14 \\TRITE: When the WR· signal (pin 21) is asserted low 
and the CHIP SELECT signa] (pin 20) is asserted high, 
the data on the AID lines will be written into the specified 
register. 

RD· 23 17 READ: When the RD· signal (Pin 23) is asserted low and 
the CHIP SELECT signal (Pin 20) is asserted high, the 
data from the specified register will be read on to the AID 
lines. 

AD7:0 24-31 18-25 1'0 LOCAL MICROCONTROLLER ADDRESS! 
D A T A: These are tri-state AddresslData lines which 
interface with a multiplexed microcontroller Address/Data 
bus. 

ALE 32 26 I ADDRESS LATCH ENABLE: This control signal 
latches the address on the AID lines. 

RST· 36 32 RES ET: When this signal is asserted low, it stops all 
operations within the chip and deasserts the READ GATE 
(pin 37) and the WRITE GATE (Pin 38) signals. All 1'0 
signals and Host outputs are set to a high-impedance state. 
See the section on resister intialization ~Section 5.3l. 
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U Pin Assignments (com'd) 

DISK INTERFACE PINS 

PIN NUMBER 
SYMBOL PLCC 2FP TYPE DESCRIPTION 

INPUT/ 33 29 110 INPUT/OUTPUT: This is a general purpose control 
OUTPUT and status signal. It can be configured to be an input or 

an output in the SEQUENCER OUT ENABLE bit (Bit 6) 
of the FORMA ITER MODE SELECTION Register 
(77H). When configured as an input, this signal 
is available to synchronize the Sector Format Sequencer 
to an external event When configured as an output, this 
signal is controlled by Bit 2 of the CONTROL FIELD 
(AOH thru BEH) of the Writable Control Store (WCS). At 
EQwer-onz this signal is configured as an inQut 

INDEX 34 30 I INDEX: This is input for the INDEX pulse received 
from the disk drive. 

WAM*/ 35 31 110 WRITE ADDRESS MARK / ADDRESS MARK 
AMD*/ DETECT/ SECTOR: This signal can be configured to 
SECTOR operate in Hard or Soft Sector mode by initializing the 

HARD/SOFT* SECTOR MODE CONTROL bit (Bit 7) 
of the FORMA ITER MODE SELECTION Register 
(77H). The default is Soft Sector mode. Also, in Soft 
Sector mode, when the READ GATE signal (Pin 37) is 
asserted, a low level input on this signal indicates Address 
Mark detected. In Hard Sector mode, this is the input for 
the SECTOR Eulse. 

RG 37 33 0 READ GATE: This signal is asserted when t~e 
CL-SH260 is reading NRZ data from the disk interface. 

WG 38 34 0 WRITE GATE: This signal is asserted when the 
CL-SH260 is writing NRZ data to the disk interface. 

RD/REF 39 35 I READ/REFERENCE CLOCK: This signal is used 
CLK in conjunction with the NRZ signal (Pin 40) to clock data 

in and out of the chiE. 

NRZ 40 36 110 NRZ: Read data input from the disk when the READ 
GA TE signal (Pin 37) is asserted; write data output to the 
disk when the WRITE GATE sisnal (Pin 38~ is asserted. 
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HOST BUS PINS 

PIN NUMBER 
SYMBOL PLCC QFP 

IOCSI6* 42 38 

HINT 44 41 

AO:2 45-47 42-44 

A9/HCSl* 48 45 

HCSO* 49 46 

IOCHRDY* 50 47 

DREQ 51 48 

DACK* 52 49 

lOR· 53 50 

lOW· 55 56 

HRESET 56 57 

CL - SH 260 

TYPE DESCRIPTION 

00 16 BIT DATA TRANSFER: This signal indicates 
that a 16-bit sector buffer transfer is active on the PC bus. 

O,Z HOST INTERRUPT: This signal is asserted to 
indicate to the Host that the disk controller needs attention. 

I HOST ADDRESS LINES: The Host address lines 
AO:2 and A9 are used to access the various PC A T/XT 
control, status, and data registers. Only the AO: 1 lines are 
used for PC XT operation. 

A9/HCS 1*: This is a multiplexed input signal. When 
the HCSI MODE ENABLE bit (Register 52H, Bit 3) is 
reset, this input is HOST ADDRESS LINE A9. When the 
HCSI MODE ENABLE bit (Register 52H, Bit 3) is set, 
this input is HOST CHIP SELECT 1. When this signal 
is configured as HCS 1*, this input is ignored when the 
DACK * signal (Pin 52) is asserted low. 

1 HOST CHIP SELECT 0: When this signal is 
asserted low, this input selects access to the control, status 
and data registers. This input is ignored when the DACK* 
signal (pin 52) is asserted low. 

O,Z I/O CHANNEL READY: This signal is asserted low 
to extend Host transfer cycles when the disk controller is 
not ready to respond. 

O,Z DMA REQUEST: This signal is used. during DMA 
transfer between the Host and the CL-SH260. 

I DMA ACKNOWLEDGE: This signal is used during 
DMA to complete the DMA handshake for data transfer 
between the Host and the CL-SH260. In a typical A T 
application, this input signal is not used and should be 
pulled up to power through a 10 Kohm resistor. 

INPUT READ SELECT: This signal is asserted low 
by the Host during a Host Read operation. When this 
signal is asserted low with the HCSO·/HCS 1· or the 
DACK* signal (Pin 52), Status or data is enabled on to the 
Host data bus~ 

INPUT WRITE SELECT: This signal is asserted low 
by the Host dlJring a Host Write operation. When this 
signal is asserted low with the HCSO*IHCS I· or the 
DACK· signal (Pin 52), data from the Host data bus is 
strobed in to the CL-SH260. 

HOST RESET: When this signal is asserted, it 
initializes the Control/Status Registers and stops any 
command in process. See the section on register 
initialization (Section 5.3), 
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HOST BUS PINS (cont'd) 

PIN NUMBER 
SYMBOL PLCC QFP 

HDB[15:0] 57-60, 
62-69, 
71-74 

58-61 
64-71 
74-77 

POWER AND GROUND PINS 

PIN NUMBER 
SYMBOL PLeC QFP 

+5V 1,54 55,90 

BGND 2 91-92 

LGND 22,43 15-16, 39-40 

HGND 61,70 62-63,72-73 

CL - SH 260 

TYPE DESCRIPTION 

110 

TYPE 

N/A 
N/A 
N/A 
N/A 

HOST DATA BUS: During PC AT operations, 
Host data bus signals HDBO:15 are used for word transfers 
between the buffer memory and the Host data bus signals 
HOBO:7 are used for control, status, and ECC byte access. 
During PC XT operation only the HOBO:7 lines are used; 
the HDBO:15 lines are tri-state. 

DESCRIPTION 

POWER SUPPLY (+5). 

BUFFER BUS GROUND. 

LOGIC GROUND. 

HOST GROUND PINS. 
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2. MICROCONTROLLER·ACCESSIBLE REGISTER TABLES 

~ Buffer Manager and PC Registers 

ADDRESS TYPE DESCRIPTION/FUNCTION 

50H R HOST INTERRUPT STATUS 

5tH RlW HOST INTERRUPT ENABLE 

52H RIW UNIQUE FEATURES CONTROUST A TUS 

53H RIW DMACONTROL 

54H R/W BUFFER SIZE 

58H RlW PC MODE CONTROL 

59H RlW BUFFER MANAGER/PC RESET CONTROL 

5AH,5BH RlW READ ADDRESS POINTER (RAP) (16 bits) 

5CH, SDH R/W WRITE ADDRESS POINTER (WAP) (16 bits) 

5EH,5FH R/W PC STOP POINTER (PC-SP) (16 bits) 

U Eonnatter Registers 

ADDRESS TYPE DESCRIPTION/FUNCTION 

4EH RlW SECTOR SIZE 

7tH R/W ECCCONTROL 

72H RlW ECC CORRECTION SHIFf -REGISTER/COUNTER 

73H -76H R ECC STATUS 

77H R/W FORMA TIER MODE SELECTION 

78H R NEXT ACTIVE SEQUENCER ADDRESS 

78H W BRANCH ADDRESS 

79H R SEQUENCER STATUS 
79H W SEQUENCER START ADDRESS 

7AH RlW OPERATION CONTROL / STATUS 

7BH RlW WAMCONTROL 

7CH RIW SYNC PATIERN 

7DH R FORMATTER INTERRUPT STATUS 

7EH R/W FORMA TIER INTERRUPT EN ABLE 

7FH R FORMATTER STACK READ 

7FH W CLOCK/SYNC CONTROL 
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U External Access Registers 

ADDRESS TYPE DESCRIPTION/FUNCTION 

4DH R SHAOOW LATCH 

70H RfW BUFFER MEMORY ACCESS 

M Writable Control $lore (\yCS) 

ADDRESS TYPE DESCRIPTION/FUNCTION 

80H-9EH RJW NEXT ADDRESS FIELD 

AOH-BEH RfW CONTROL FIELD 

COH-DEH RJW COUNT FIELD 

EOH-FEH RfW DATA FIELD -. 

~ . Sequencer Registers 

ADDRESS TYPE DESCRIPTION/FUNCTION 

49H-4CH RJW CURRENT SEQUENCER WORD 

2..& ~fiCrQCQDtrQlJer-Host Interface Registers 

ADDRESS TYPE DESCRIPTION/FUNCTION 

40H-47H RfW HOST REGISTER FILE 
or 

6OH-67H 

55H-57H RfW HOST CONTR OUST A TUS 

73H W AUTOCOMMAND "LOCK" RELEASE 
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FUNCTIONAL DESCRIPTION 

The CL-SH260 is designed to be used with a 
low cost microcontroller, which allows it to 
maintain a "loose" synchronization with the 
real-time disk operation. The CL-SH260 
maintains "close" synchronization with the data 
to and from the disk drive and provides the sig
nals necessary to control this path. Using the 
CL-SH260 means a lower total part count for 
the intelligent disk drive design with the PC 
AI/AT interface. 

The CL-SH260 is divided into four major 
functional blocks: 

• Microcontroller Interface 
• Disk Formatter 
• Buffer Memory Interface 
• Host Interface 

MicrQCQntroller Interface 

The microcontroller interface is based on an 
eight-bit multiplexed address and data bus found 
on popular microcontrollers such as the Intel 
8085/803118051 and the Motorola 68HC11. 

The CL-SH260 decodes addresses from 40H to 
FFH. In order to prevent erroneous operations, 
the disk controller board design should reserve 
the decoding of addtesses 40H to FFH for the 
CL-SH260 only. However, the CL-SH260 
does not decode addresses 68H to 6FH and the 
decoding of addresses 40H-47H as well as 6OH-
67H can be totally disabled by resetting the 
HOST REGISTER FILE ACCESS ENABLE 
bit (Register 77H, Bit 1). In that case the CL
SH260 will not decode addresses 40H-47H and 
60H -67H as well. 

The CL-SH260 provides a register file which 
the microcontroller can access to interface with 
the Host. This register file can be mapped to 
either 40H-47H or 6OH-67H (when access to 
the register fIle is enabled - Register 77H, Bit 
1 is set) by programming the HOST 
REGISTER FILE DECODE SELECT bit 
(Register 77H, Bit 2). Mapping these registers 
into address 40H-47H will disable the CL
SH260 from decoding addresses 6OH-67H (they 
can be used for external system use). Mapping 
them into 6OH-67H will make addresses 40H-
47H available for external system use. 
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The definition of these registers is also different 
when the CL-SH260 is programmed to operate 
in the PC XT mode versus the PC AT mode. 
For detailed descriptions, see the 
Microcontroller Host Interface section (Section 
13). 

The CL-SH260 has a programmable interrupt 
circuit available. There are 11 interrupt 
sources: HOST TRANSFER DONE, PC 
TRANSFER OVERRUN/UNDERRUN 
DETECTED, PC SELECTION PHASE 
DETECTED, PC RESET DETECTED, 
INPUT DETECTED, DATA TRANSFER 
DETECTED, ECC ERROR, SEQUENCER 
OUTPUT DETECTED, SECTOR PAST, 
INDEX PAST, and SEQUENCER STOPPED. 
The interrupt capability can be completely 
disabled (by resetting Register 77H, Bit 3), or 
the individual interrupt sources can be masked. 
Four interrupt registers provide the status and 
mask programmability for interrupt sources. 
Even when the interrupts are disabled (Register 
77H, Bit 3 is reset), the Interrupt Status 
Registers may be used as a focal point for 
microcontroller control when the CL-SH260 is 
being used in a polled mode. 

The CL-SH260 provides the microcontroller 
read access to external switch settings. The 
microcontroller accesses these switches by 
reading Register 70H, with the MOE * 
DISABLE bit (Register 52H, Bit 0) set to 
logical 1. The microcontroller-readable 
switches connect to the buffer memory data 
bus. These switches must be installed with 
relatively high impedance pull-ups and pull
downs so that the resistor impedance does not 
affect buffer memory performance (it is 
recommended to use 270 Kn pull-up and 27 
Kn pull-down resistors and wait 25 J,lSec after 
the last buffer memory access for stability). 

Disk Fonnaffer 

The operation of the Disk Formatter is 
controlled by the contents of the Sequencer 
Writable Control Store (WCS). A Sequencer 
program must be entered into the Writable 
Control Store (WCS) before the CL-SH260 
Disk Formatter can function properly. Under 
firmware control, the Disk Formatter can be 
made to sequence through different types of 
operations, such as: Read ID, Read ID and Read 



Data, Read ID and Write Data, and Write ID 
and Write Data. 

The Sequencer controls the timing relation
ships between the disk interface output signals 
and monitors disk interface input lines to 
branch to different Sequencer locations. The 
track layout, such as gap lengths, sector size, 
and sector data fill character, can be flexibly 
defined in the Writable Control Store (WCS). 
The CL-SH260 Disk Formatter also has other 
registers that can be used to control the 
definition of the track format such as the 
SYNC character or the ADDRESS MARK. 

The Writable Control Store (WCS) consists of 
124 bytes, organized as 31 words, each four 
bytes wide. The Writable Control Store 
(WCS) word can be broken down into DATA, 
COUNT, NEXT ADDRESS and CONTROL 
FIELDS. 

The DATA FIELD contains data which may be 
used to initialize the track format, including 
gap, ID field, and sector data fill characters. 
This data can also be compared to the NRZ 
data-in to identify various fields in a sector or 
to execute sector data compares. 

The COUNT FIELD specifies the initial value 
minus one of the Sequencer counter for the 
current word. The Sequencer counter is 
decremented once every eight READ/
REFERENCE CLOCK (RD/REF CLK) cy
cles. When the count reaches zero, the 
Sequencer will go to the next address. 

The next address will be based on the contents 
of the NEXT ADDRESS FIELD of the 
Writable Control Store (WCS) word unless a 
branch condition has been programmed and met 
during the last byte of the current Writable 
Control Store (WCS) word. 

If a branch condition has been programmed and 
met, then the next address to be executed is 
based on the contents of the BRANCH AD
DRESS Register (78H). Thus, by program
ming different branch conditions which are 
based on external or internal events, the chip 
can be made to sequence through differen t 
operations. 

The CONTROL FIELD is used to generate and 
initiate all synchronous NRZ data handling 
operations. 

P~15 

CL - SH 260 

The microcontro))er's control of the Sequencer 
revolves around the SEQUENCER START 
ADDRESS (Register 79H) and the BRANCH 
ADDRESS (Register 78H). Writing to Reg
ister 79H loads the starting address (where the 
Sequencer is to begin execution), and causes 
the four bytes at that Writable Control Store 
(WCS) word to be fetched and written into the 
Current Sequencer Word Registers (Registers 
49H-4CH). 

The serial data flow portion of the Disk 
Formatter consists of a CRC/ECC generator 
and a serializer/deserializer. Data to be written 
to the disk enters the CL-SH260 in a byte
wide format. It is serialized and processed 
through a CRC/ECC generator. An NRZ 
serial bit stream is then shifted out to the disk 
drive. Note that the NRZ serial bit stream will 
include serialized constants required for Address 
Marks, gaps, and ID fields, as we)) as the 
serialized data and ECC generated output 

The CL-SH260 can be programmed (in the 
Writable Control Store (WCS) COUNT 
FIELD) for CRC or an ECC polynomial. It 
can be fully suppressed to use external ECC 
circuitry. 

The CRC polynomial used is the CCnT CRC 
code: 

The CL-SH260 provides the option of using a 
56-bit or a 32-bit ECC polynomial by pro
gramming the COUNT FIELD of the 
appropriate Writable Control Store (WCS) 
word. The forward and reverse 56-bit ECC 
polynomial is a computer-generated code 
provided under license from Neal Glover of 
Data Systems Technology, Broomfield, CO. 
The forward polynomial is: 

The reverse polynomial is: 

This polynomial can detect single burst errors 
up to 56 bits in length, and double-burst errors, 
where the combination of bursts is less than or 
equal to 41 bits. This polynomial can also 
correct single-burst errors up to 23 bits in 
length. The 32-bit ECC polynomial is the 
standard polynomial found in IBM PC AT 
controllers. 



The forward polynomial is: 

The reverse polynomial is: 

The forward and reverse polynomial is selected 
by programming ECC CONTROL (Register 
71H, Bit 7). Whichever polynomial is selected, 
the ECC/CRC shift registers always start pre
set to alII's. 

Data read from. the disk enters the CL-SH260 
as an NRZ serial bit stream. The input data 
stream is processed through the ECC generator 
and deserialized into a byte-wide fonnat. The 
syndrome is saved in the ECC registe~. 

If an ECC error is detected after a Read Data 
operation, the microcontroller uses Registers 
7lH - 76H to determine if the error is 
correctable and to calculate the error pattern and 
displacement from the beginning of the sector. 
After this, the error can be corrected in the data 
bytes in the buffer memory. The CL-SH260 
has hardware assist circuitry to speed up the 
correction process. 

During a read process from the device, the CL
SH260 also has the ability to compare the data 
being received on a byte-by-byte basis with in
fonnation either from the DATA FIELD of the 
Writable Control Store (WCS) (such as 
verifying the ID field) or from the external 
buffer memory (such as during a data field 
search operation). 

The CL-SH260 also has a circular stack eight 
bytes deep. By enabling this (setting Bit 4 of 
the Writable Control Store (WCS) CONTROL 
FIELD) during the Read operation, information 
read from the disk drive can be pushed onto the 
stack to be examined later at a lower speed by 
the microcontroller (Register 7FH). This 
capability can be used to pass the ID field to 
the microcontroller for defect management, 
seek verification and other disk controller tasks. 

Buffer Memory Interface 

Byte-wide data transferred by the CL-SH260 is 
passed to and from the buffer memory on the 
BUFFER MEMORY DATA BUS (BD7:0). 
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The CL-SH260 is capable of controlling buffer 
memory sizes up to 64K bytes of static RAM. 
The chip provides 16 buffer memory address 
lines (BAO:15), along with a Memory-Output
Enable (MOE·) signal (pin 17) and a Write
Enable (WE·) signal (pin 18) for the static 
buffer memory. 

The period of the buffer memory access cycles 
is determined by programming Bits 6 and 7 of 
the CLOCK/SYNC CONTROL Register 
(7FH) and is based on the BCLK input (pin 
41). The CL-SH260 can support up to 8 
MByteslsec of buffer memory throughput. The 
period of the buffer memory access cycles, 
along with other CL-SH260 specifications, 
determines the access time requirement for the 
buffer memory. The CL-SH260 samples the 
data from the RAM at the falling (trailing) edge 
of BCLK. The equations below can be used to 
determine the buffer memory throughput and 
the: RAM speeds to be used 

Buffer Memory Throughput = 

1 

Period of memory access cycle 

T 1 = Period of buffer memory access cycle 

For Buffer Memory Bead 

Max. Read Access Time = 

Tl - Avrnax - Dismin 

Min. Output Enable = 

n -Mvrnax - Dismin 
2 

For Buffer Memory Write 

Address set up to WE· ... = 
Tl - Avrnax + Whmax 

Data set up to WE· ... = 
Il- Dovmax + Whmax 
2 

NOTE: For AVmax, Dismin, MVmax, 
Wh max , Dovmax definitions, refer to the 



buffer memory Read/Write timing parameters 
(Section 14.3 A.C. Characteristics). 

Register 70H decode is provided for the 
microcontroller to gain access to the buffer 
memory. The buffer memory data bus and the 
microcontroller data bus are internally bridged 
accordingly. Register 70H should not be 
ac~essed during Host or Disk transfers with the 
buffer memory. 

Register 70H buffer memory access locations 
are based upon the contents of the READ 
ADDRESS POINTER (RAP - Registers 
5AH and 5BH) if the RaP/WOp· bit (Register 
53H, Bit 4) is reset to logical 0 (WOP*); and 
on the contents of the WRITE ADDRESS 
POINTER ("NAP - Registers 5CH and 5DH) 
if the ROP/WOp· bit (Register 53H, Bit 4) is 
set to logical 1 (ROP). The READ 
ADDRESS POINTER (RAP - Registers 
5AH and 5BH ) or the WRITE ADDRESS 
POINTER (W AP - Registers 5CH and 5DH) 
will not be incremented by an accesses to 
Register 70H. 

Pisk Transfer 

In case of disk transfers, a byte is transferred as 
the Disk Formatter requires service (for a 
deserialized byte or a byte to serialize). The 
direction of the transfer is determined by the 
value of ROP/WOP* bit (Register 53H, Bit 4). 
For a Disk Read operation, the ROP/WOP* bit 
(Register S3H, Bit 4) is set to logical 1 and the 
NRZ data is deserialized and written to the 
buffer memory at the location specified by the 
contents of the WRITE ADDRESS POINTER 
(W AP) Registers (SCH and 5DH). For a Disk 
Write operation the ROPIWOP* bit (Register 
S3H, Bit 4) is reset to logical 0 and the data 
read from the buffer memory at the location 
specified by the contents of the READ AD
DRESS POINTER (RAP) Registers (5AH and 
5BH) is serialized and written to the disk. 

Host pata Transfer 

In case of transfers between the Host bus and 
the buffer memory, data is transferred under 
DMA or Programmed 110 (pIa) control. The 
direction of transfer is deternlined by the con
tents of the HOST WRITE ENABLE and the 
HOST READ ENABLE bits (Register 53H, 
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Bits 2 & 3 respectively), along with the 
ROPIWOp· bit (Register 53H, Bit 4). 

NOTE: For correct operation or the 
CL-SH260, the ROP/WOp· bit 
(Register 53H, Bit 4) MUST be set to 
logical 1 when the HOST READ 
ENABLE bit (Register 53H, Bit 3) is 
set. Also, the ROP/WOp· bit 
(Register 53H, Bit 4) MUS T be reset 
to logical 0 when the HOST WRITE 
ENABLE bit (Register 53H, Bit 2) is 
set. 

If the HOST READ ENABLE bit (Register 
53H, Bit 3) and the ROP/wOp· bit (Register 
53H, Bit 4) are set to logical I, the READ 
ADDRESS POINTER (RAP-Registers 5AH 
and SBH) is used during transfers from the 
buffer memory to the Host. 

If the HOST WRITE ENABLE bit (Register 
53H, Bit 2) is set to logical 1 and the 
RaP/WOp· bit (Register 53H, Bit 4) is reset 
to logical 0, the WRITE ADDRESS 
POINTER ("NAP - Registers 5CH and 5DH) 
is used during transfers from the Host to the 
buffer memory. 

During Host data transfers, the last buffer 
memory address that can be accessed is 
controlled by the PC STOP POINTER 
(Registers SEH and SFH). This PC STOP 
POINTER (Registers SEH and SFH) is 
compared with the appropriate Address Pointer 
(the READ ADDRESS POINTER-RAP 
(Registers 5AH and 5BH), or the WRITE 
ADDRESS POINTER -W AP (Registers 
5CH and SDH», masked by the contents of the 
BUFFER SIZE Register (54H). When a match 
occurs, the HOST TRANSFER DONE bit 
(Register 53H, Bit 5) is set signifying the 
completion of the transfer to or from the Host. 

PC Host Interface 

The CL-SH260 provides the capability for di
rect connection to the Host bus. The drivers 
can sink up to 24mA current and drive a load 
up to 300pf. 

The CL-SH260 also provides circuitry to ex
tend the Host 110 cycle and insert Wait states 



by asserting Jow the IOCHRDY· signal (Pin 
50). This circuit is only active during 
Programmed I/O Host transfers. The CL
SH260 inserts Wait states in the following two 
ways: 

(1) It can be programmed in PC WAIT STATE 
(Register 58H, Bits 0 and 1) to insert Wait 
states on any Host 110 transfer. This can 
be used to extend the width of the 
lOR "'/IOW'" pulse in case of a fast CPU 
with short lOR ·/IOW· pulses. 

(2) When a Wait state is enabled (Register 
58H, Bit 2 is set), it will be automatically 
inserted by asserting low the IOCHRDY· 
signal (Pin 50) (only during Host lIO 
transfers to/from buffer memory) when the 
CL-SH260 is not ready for the transfer. 

If programmed Wait states (as in 1) are enabled, 
the automatic Wait state circuit will be 
activated after the programmed number of Wait 
states have been inserted if additional Wait 
states are necessary. 

The CL-SH260 has circuitry to speed up the 
performance of the disk controller by decoding 
Write commands requiring data transfer from 
the Host to the buffer memory, i.e., Format 
(5XH), Write Buffer (E8H), Write or Write 
Long (3XH). The CL-SH260 will automati
cally start accepting data from the Host without 
local microcontroller control when the AT 
HOST COMMAND Register is loaded by the 
Host. If interrupts are enabled, the CL-SH260 
then generates an interrupt to the local 
microcontroller. The PC STOP POINTER 
(Registers 5EH and 5FH) is initialized to 
OlFFH. If the DISABLE STOP POINTER 
COMPARE bit (Register 52H, Bit 6) is set, 
the local microcontroller must initialize the PC 
STOP POINTER (Registers 5EH and 5FH) to 
enable the comparison of the WRITE 
ADDRESS POINTER (W AP - Regis ters 
5CH and 5DH) with the PC STOP POINTER 
(Registers 5EH and 5FH). The CL-SH260 
Disk Formatter will disconnect from the Buffer 
Manager on receiving one of these commands. 
It will also disable write access by the local 
rnicrocontroller to Registers 53H, 5CH, 5DH, 
and read/write access to Register 70H. Access 
to these registers will be enabled when the 
local microcontroller writes to Register 73H. 
The local microcontroller must write to 
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Register 73H to restart a transfer between the 
Disk Formatter and the buffer memory. 

If Bit 1 of the command byte is set (for 
Read/Write Long commands) then all buffer 
memory transfers to/from the Host will exceed 
the PC STOP POINTER (Registers 5EH and 
5FH) by the count of ECC bytes. Initially the 
PC STOP POINTER (Registers 5EH and 5FH) 
is set at the end of the data field. When the 
active READ ADDRESS POINTER (RAP -
Registers 5AH and 5BH) or WRITE 
ADDRESS POINTER (W AP - Registers 
5CH and 5DH) matches the PC STOP 
POINTER (Registers 5EH and 5FH), the 
internal FIFO will be emptied of the word 
width data. The ECC bytes will then be trans
ferred in Byte mode and the respective Address 
Pointer will be incremented by the number of 
ECC bytes. 

The CL-SH260 provides circuitry to support 
two embedded AT disk controller drives in a 
system. There are two bits (Bits 1 and 2) in 
Register 52H for this configuration. The 
MASTER/SLAVE MODE EN ABLE bit 
(Register 52H, Bit 1) must be set to enable the 
two disk drive Master/Slave configuration. 
The MASTERISLA VE SELECf bit (Register 
52H, Bit 2) configures the disk drive as a 
Master or Slave. If this bit is set, the disk 
controller responds as a Slave (i.e., it responds 
when the disk drive number in the AT HOST 
DRIVEIHEAD Register [port IF6H] is set to 
1). In general, the register files in both 
controllers (configured as Master and Slave) 
will be written to by the Host, no matter 
which disk drive is selected in the AT HOST 
DRIVEIHEAD Register. Only the selected 
disk drive, however, will execute the command. 
The only exception is during Power-up or 
Diagnostic commands. In that case, both the 
Master and the Slave will run the diagnostics 
but the Master will return the status to the 
Host. 



FUNCTIONAL OPERATION 

The CL-SH260 performs two basic disk oper
ations, reading NRZ data in and writing NRZ 
data out. These two operations can be 
combined easily into the following four major 
functions: 

• Read ID or Sector Identification 
• Read ID and Write Data or Sector Write 
• Read ID and Read Data or Sector Read 
• Write ID and Write Data or Format Sector 

These can be further modified to perform the 
Search Data and Verify Data functions. 

Read Operation 

One of the requirements of the Read operation 
is to synchronize the incoming data on byte 
boundaries and then either process the data or 
pass the data through to the buffer memory. 

Data synchronization occurs when a specific 
incoming data stream compares to the sync 
pattern programmed in the SYNC P A ITERN 
Register (7CH). The number of bits used in U 
the synchronization comparison is specified by 
the contents of the CLOCK/SYNC 
CONTROL Register (7FH), Bits 0-2. The 
process begins when the CONTROL FIELD of 
the Current Sequencer Word activates the 
READ GATE (RG) signal (Pin 37). The serial 
data passes through a programmable 
synchronization comparator until a match is 
found with the contents of the SYNC 
PA TIERN Register (7CH). If the CL-SH260 
is in soft-sectored mode, the comparison must 
be qualified by the assertion low of the 
WAM*/AMD*/SECTOR signal (pin 35) by 
the time the last NRZ bit of the sync pattern is 
read into the CL-SH260. 

Typically, for soft-sectored formats, the frrst 
byte after the synchronization byte is used to 
differentiate between Sector ID and Data Fields. 
After synchronization, the Sequencer has the 
ability to enable the comparison of the incom
ing data against the DATA FIELD of the 
Writable Control Store (WeS) and also to 
capture the incoming data on the stack. The 
comparison and branch capability of the 
Sequencer allows the incoming data to be 
recognized and acted upon. The programmable 
compare capability can be used to access the 
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correct sector automatically by recognizing the 
proper Sector ID. If the Sector ID does not 
match the DATA FIELD of the Current 
Sequencer Word then the Sequencer can be 
programmed to stop, and can be restarted by the 
microcontroller to find the sector again. 

Write Operation 

The other disk operation of the CL-SH260 is 
writing NRZ data. This operation begins when 
the CONTROL FIELD in the Current 
Sequencer Word activates the WRITE GATE 
(WG) signal (Pin 38). The WRITE GATE 
signal (Pin 38) is typically switched on at a 
specific place in the track layout: during a 
Write splice after the sector ID ECC (for a 
Write Sector Data operation), or after INDEX 
(for a Track Format operation). Data from the 
Current Sequencer Word's DATA FIELD or 
from the buffer memory data bus is passed 
through the serializer then through the ECC 
circuitry, and out the NRZ data signal (Pin 40). 

Sector identification 

The Sector Identification function consists of 
reading the Sector ID field to identify to the 
microcontroller the current sector address. This 
function is typically performed with a compar
ison of the Sector ID field Address Mark, a 
capture of the Sector ID field in the stack, and 
finally an ECC/CRC verification of data 
integrity. Any of the incoming data bytes may 
be captured in the stack by programming the 
STACK ENABLE bit (Bit 4) in the Writable 
Control Store (WCS) CONTROL FIELD. 
Also, any of the incoming data bytes may be 
compared against the Writable Control Store 
(WCS) DATA FIELD by programming both 
the Writable Control Store (WCS) DATA 
FIELD and the COMPARE ENABLE bit (Bit 
1) in the Writable Control Store (WCS) CON
TROL FIELD. 

After the Sector Identification function is com
pleted, the microcontroller can then read the 
SEQUEl'CER STATUS Register (79H). If 
there was no ECC error, the microcontroller 
can then read the stack to identify the current 
sector address or it may repeat the function. 



Sector Read 

The Sector Read function typically consists of 
two parts. The first is reading and identifying 
the desired Sector ID field. This is described in 
the Sector Identification section (Section 4.1); 
however, the desired sector address will also be 
included in the comparison. A branch 
condition is often programmed at the end of the 
Sector Identification function such that if the 
compared bytes match and there was no ECC 
error, the sequencer will automatically execute 
the second half of the Sector Read function. 

After the sector has been positively identified, 
the second half of the Sector Read function is 
to transfer the Sector Data field to the buffer 
memory. After the read, the microcontroller 
may then read the SEQUENCER STATUS 
Register (79H) and determine the completion 
status of the Sector Read If the read was suc
cessful, then the microcontroller will typically 
program the CL-SH260 to transfer this sector 
from the buffer memory to the Host If the 
read was not successful, the microcontroller 
may try to correct the data or attempt to re-read 
this sector. 

Sector Write 

The Sector Write function typically consists of 
two parts. The first is identical with the first 
part of the Sector Read; reading the Sector ID 
field. The same Sequencer routine should be 
used. The only difference is that after a suc
cessful Sector ID read, the next address should 
be the address of the Write Sector routine. 
This can usually be accomplished by changing 
the address in the BRANCH ADDRESS Reg
ister (78H) after a successful ID read. 

After the sector has been positively identified, 
the second half of the Sector Write function is 
to transfer the data from the buffer memory to 
the disk as explained above in the Write 
operation. 

Format Sector 

The Format Sector function consists of a Write 
operation that will write both the Sector ID 
field and the Sector Data field. This function is 
normally started with the Sequencer waiting for 
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the INDEX pulse to branch into the Write 
operation routine. The microcontroller can 
update the Sector ID field information in the 
Writable Control Store (WCS) while the 
Sector Data field is being written on the disk. 
This allows a full track format with a 
minimum of microcontroller intervention. 

The CL-SH260 allows the Sector Data field to 
be generated from the Writable Control Store 
(WCS) instead of from the buffer memory, 
through the use of the SUPPRESS 
TRANSFER bit (Register 7 AH, Bit 5). 

Search Data 

The Sector Read function can be modified into 
a Search Data function. When the second half 
of the Sector Read function is entered, the con
tents of the buffer memory will be compared, 
byte-for-byte, with the incoming data from the 
disk drive. This comparison of the DATA 
FIELD is enabled by setting the SEARCH 
OPERATION bit (Bit 4) of the OPERATION 
CONTROUST A TUS Register (7 AH), and the 
COMPARE ENABLE bit (Bit 1) in the 
CONTROL FIELD of the Writable Control 
Store (WCS) word which starts the data 
transfer. 

The result of this comparison is latched in to 
the SEQUENCER STATUS Register (79H, 
Bits 0 and 1). Be sure to reset both the 
SEARCH OPERATION bit (Register 7 AH, 
Bit 4) and the COMPARE ENABLE bit 
(CONTROL FIELD, Bit 1) after the 
completion of the Search Data function. 

Verify Sector 

By setting the SUPPRESS TRANSFER bit in 
the OPERATION CONTROLIST A TUS 
Register, (7 AH, Bit 5) and performing a Read 
Sector function, the incoming data will be 
verified for good ECC but will not be 
transferred to the buffer memory. 



Extended Data Handling 

Variable Sector Size 

The CL-SH260 has an eight-bit Sector Data 
field length counter loadable from the COUNT 
FJELD of the Writable Control Store (WCS). 
The COUNT FIELD is programmable. By 
setting it to any value from OOH to FFH, any 
block length up to 256 bytes can be transferred 
The value of the COUNT FIELD should be 
one less than the actual sector length. For 
sector sizes greater than 256 bytes, severa1 dif
ferent methods can be used. 

The simplest approach is to use as many 
Sequencer words as required to implement the 
count for the data field. 

The next approach uses the INHIBIT CARRY 
bit in the OPERATION CONTROUST A TUS 
Register (7 AH, Bit 7). By setting the INHIBIT 
CARRY bit (Register 7 AH, Bit 7), before the 
count of the Writable Control Store (WCS) 
word with the DATA TRANSFER bit 
(CONTROL FIELD, Bit 0) set has expired, the 
Sequencer will be inhibited from going on to 
the next Writable Control Store (WCS) word, 
and another 256 bytes of data will be 
transferred. The INHIBIT CARRY bit 
(Register 7 AH, Bit 7) will be automatically 
reset on the next carry of the word with the 
DATA TRANSFER bit (CONTROL FIELD, 
Bit 0) set (underflow of the current control 
word's count field). By testing and setting this 
bit, additional counts of 256 byte segments 
may be transferred. For odd-sized data fields, 
initialize the COUNT FIELD with the re
mainder and use the modulo-256 counter for the 
bulk of the counting. For example, for 532 
bytes start with a count of 19 and set the 
INHIBIT CARRY bit (Register 7 AH, Bit 7) 
twice. 

The final approach uses the COUNT FIELD 
and the INHIBIT CARRY bit (Register 7 AH, 
Bit 7) as well as the SECTOR SIZE Register 
(4EH) to program how many 256 byte counts 
the INHIBIT CARRY bit (Register 7 AH, Bit 
7) should suppress. The number initialized in 
the SECTOR SIZE Register (4EH) should be 
one less than the number of multiples of 256 
byte segments to be transferred. For example, 
for 532 bytes start with the SECTOR SIZE 
Register (4EH) initialized to 01H, an initial 
count of 13H in the Writable Control Store 
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(WCS) COUNT FIELD, and set the INHIBIT 
CARRY bit (Register 7 AH, Bit 7). 

Mufti Sector BeadtWrite 
QperatiOOS 

Multi-sector Read or Write operations can be 
accomplished by two methods. The simplest 
method is to load the next sector ID to be ac
cessed while the DATA TRANSFER STATUS 
bit (Register 79H, Bit 6) is set for the present 
sector, and to restart the Read or Write 
operation immediately after the end of the 
present sector. 

The next approach loads multiple ID field read 
subroutines and a single read/write data field 
subroutine into the thirty-one word Writable 
Control Store (WCS). The BRANCH 
ADDRESS (Register 78H) can then be used to 
jump between the subroutines. 
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~ Writable Control Store eweS) Worksheet 
Microprocessor Register Addresses 

BFWOi i·········NE·j(T··················!·····································r····· .... · .. ··················· .... ·i 
SEQUENCER ADDRESS i ADDRESS i CONTROL ~ c:o.m ~ DATA 

ADDRESS (Reg.78H) ~ FIELD ~ FlELD ~ FIELD t FIELD 

If(AG -eCC) -1 

• • I • I I • • •• ./~<\\\~Q I.. • • • • • •• ~\\~ • •••••••••• ~.:/ ~:W. .......... ){~::~ W. 
'. '. '. '. '. '. '. '. •••• :.: .. , ..•.•• :: .. :.:: •. ,.: ..• :: ... :: .. :.: .. , .. ~ ...... ::.:.:.;.: .• :.:.· .•. : •.. ;.:::: .. ::.:.~.~8 .• ~, :":·A1 : ·:':::::Ci ):>:'::1:1 • , • • • • • • •• :~ •.. ::.·· ... ; ..• :~;:·~.;:·A ~.~ ''''~.'. •••••••••• .~ •.. i; .. ;.;.;~.: .. ~ .• :~.' .. '. •••••••••• ,:,' ,. p, I ~ • 

.. .. • .. • .. ~.. .. • • .. • • Vi'-.. .. • .. ... ./:.:: .. :::: ••..•••• ::.:: .• ~:: ......•..... : ••.•.. ~.r. •. '. .. .. .. .... )n(f.~~ .... .. .... ;/l~; .......... )n~~... .. .. .. .. ~ 
.......... )n:,f,~ .......... {A1-t, ............ ; ... :: ... ; .. : ... : .. ; ... J....

C4
. l:. .• ' .......... ' ••... ' •.. ::. ":". ' •... J.\. •• 

'. '. ' .. ' '. '. ' .. ' .... . ...•. : ••....•.. ; ... : .. : .• : ..•..•.. : •.. : •.. ~:.::::.::~:.· .•. : ... ·.~.··:· •...•. ·::~.:~ •• ~1~· ........ ..,:, .. : •••• ::::·: •. · .• ;~ •... :.: ..... ~ .. : .... :,.:.n.M.·A':. ::,:.'.,"':... t......... VY.: •• I • • • • • •• • •••• r;:.;:t 
o : : : : : : : : : : ./' .. .. .. .. • ;; ... :~~... .. .. .... ;:(~.::~: : : : : : : : : :: ::f:::::~ ':::::A8" •••••••••• ??Cs" ........ ":"E8 

: : : : : : : : : ::.;:::(.::(:~~. :::::::::: ·.!.i.·.··~.: :::::::::: .,::: •.•. ; .. : .• ::' .. ::.: .. : •. : ...• ~.[: .. :.~;: : :: :: :: :: ~;!!~ 
· . . . . . . . .. }/(/.~~e. n.., .......... VR. • • • • • • • •• /d<::e:a 

}):» :BC .••.•• '. " '. " " •••. .1~ ... :· .•. ··;;.:.::·, •. AcA: •• A.... .;.: .. :::.; •... :: .... ~; ... (f9.. ." .,.: .•....• , •....... :.::::~ •.. : ...•..... :;:: ... ~. : : : : : : : : :: ~~<:~J::~.i:::~¢. . ...... ,.. ,~: : : : : : : : : : YR: : : : : : : : : : WI 
::>::(/d3E .::: :AE ":-:::::>'EE 

/ii>~!i~'1Ii, ::'[·:::':111\ Y:::::: ::',[',:': :11111 

::HHlliilll :::::::::: illt: ::::::::::08 :::::::::: :?!i!: 
· .. .. .. ... .. .... ~ . .. .. .. ... . Psg' .......... <Ubb'" . .. . .... ~<:\'#I' 
: : : : : : : : :: ::::~::~.:~ .. ::.:9.~ .......... }('ilA' .......... • .. 'tl' .......... Ii';~" 

:':':':':':-:':-:-"'$B ••• • • • • • •• .'. :,i,:· ... ·.·: .• ::· .•.•• ·.,.~· ..• : .. ·.:.:.: ..•. : .. ·.:.;.,·.·.~E.·.ADa.· ~ ••• :.. .......... ,.:~:;·o~.. . .. . .... .)/.~. 
.. .. .. .... nr((,~ ....... .. . ~.. . .. .. . .. i:HiX.: ~' ..... ' ....................... · .. '~,··.::::·:.:.:.··::.:::\··:::::·:· ... ·:::··:i:·'.·.: •.•..• : .... : •.• : .• ,::~.: •..•.. fF.: ... :~.: ..... ,:, ~: ..... : : ... : .... : : .... : : ... : ..,.: 

: : : : : : : : :: ::,:.: .. ::;.: •... :.::.;:,~ .. : .•.• :.:::.: .. r.i'.·.:.::.:: •.. ,: •.....• :: .. ::::., ... :.:::.:'.,':~: .. , •. D~... .......... .. .. • • • • • • .... • • .. .. • • .. ,'. y 
, ':J ............ 'RI: ..... _ ••• _. _ ••• _. ' .. ~.::.::.:~, ..• :.:: .. ,' .. ~ ..•.. ,i: ......... ,... .. ...... , • ...... __ ... ;n~,., :YM 

BITS [0:4]. NEXT 0 - DATA XFER 
ADDRESS 1 - CO.1P EN 

BITS [5:7J 2 - OUTPVr 
3-INVLD NRZ 
4.STACKEN 
5.WGOFF 
6.R3ON 
7.WGON 

Brrs [0:3)- CNT BITS [0:7] - DATA 
4 • CNTICRC SELECT 
5 - CNTIRESERVED 
6 • CNT !PROCESS 

ECC 
7 - CNr/AM 

If (AG • eCC) - 0 
000 .. CONTINUE. NEXT ADDRESS 

USED 
000 • CONTlNUE. NEXT ADDRESS USED 
001 - STOP IF INPUT RISING (LEADING) 

001 = STOP ON ECC ERROR 
010 = STOP ON CaAPARISON NOT 

EQUAL 
011 = STOP ON CaAPARISON NOT 

EQUAL OR ECC ERROR 
100 = BRANCH ON GOOD ECC AND 

C~PARISOO EQUAL 
101 = BRANCH ON ECC ERROR 
110 = BRANCH ON COMPARISON NOT 

EQUAL 
111 c: BRANCH ON COMPARISON NOT 

EQUAL OR ECC ERROR 
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EDGE DETECTED 
010. STOP IF INDEX OR SECTOR 

RISING (LEADING) EDGE DETECTED 
011 - STOP ON COMPARISO'.J NOT EQUAL 
100. BRAJ'..CH 00 CARRY 
101 • BRANCH ON INPUT RISING (LEADING) 

EDGE DETECTED 
110. BRANCH ON INDEX OR SECTOR RISING 

(LEADING) EDGE DETECTED 
111 - BRANCH ON CO.1PARISON NOT EQUAL 
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~ R~ister Initialization 
HOST 

REG# HRESET RST* PROGRAM WRITE REG 59H REG 71 REGISTER VALUE 
(Pin 56) (Pin 36) RESET REG 59H Bit 0-1 Bit 5-1 7 6 5 4 3 2 1 0 

40/60 X X X X X X X X 
41161 X X X X X X X X 
42/62 X X X X X X X X 
42162 X X X X X ·X X X 
43i63 X X X X X X X X 
44/64 X X X X X X X X 
45/65 X X X X X X X X 
46/66 oJ " ..Jt 0 0 0 0 0 0 0 0 
47/67 X X X X X X X X 
49 ..J ..J 0 0 0 0 0 0 0 0 
4A ..J oJ 0 0 0 0 0 0 0 0 
4B ..J ..J 0 0 0 0 0 0 0 0 
4C oJ ..J 0 0 0 0 0 0 0 0 
4D oJ ..J 0 0 0 0 0 0 0 0 
4E ..J 0 0 0 0 0 0 0 0 
50 ..J ..J ..J Itt X X ottt 0 0 0 0 
51 ..J X X X 0 0 0 0 0 
52 ..J 0 X X 0 0 0 0 0 
53* ..J ..J X X 0 0 0 0 X X 
S4 ..J 0 0 0 0 0 0 0 0 
~5XTmodc oJ oJ ..J 0 0 0 0 0 0 0 0 
56XTmode X X X X X X X X 
57XTmode oJ ..J X X X X X X 0 0 
55ATmoee ..J ..J ..J 1 0 0 0 - - - 0 
56AT tllOCk ..J X X X 0 0 0 0 0 
57ATmode ..J X X X 0 0 0 0 0 
58 oJ 0 1 0 1 1 0 0 0 
S9 oJ X X X X X X X 1 
5A ..J ..J oJ 0 0 0 0 0 0 0 0 
SB ..J ..J ..J 0 0 0 0 0 0 0 0 
5C*t oJ ..J ..J 0 0 0 0 0 0 0 0 
SDt; ..J ..J oJ 0 0 0 0 0 0 0 0 
5EH ..J ..J ..J 1 1 1 1 1 1 1 1 
5F:U ..J ..J ..J 0 0 0 0 0 0 0 1 
70 X X X X X X X X 
71 oJ ..J 0 0 1 0 0 0 0 0 
72 ..J ..J 0 0 0 0 0 0 0 0 
73 . ..J ..J 1 1 1 1 1 1 1 1 
74 ..J ..J 1 1 1 1 1 1 1 1 
75 ..J ..J 1 1 1 1 1 1 1 1 
76 

, 
..J 1 1 1 1 1 1 1 1 'I 

77 ..J 0 0 0 0 0 0 0 0 
78 ..J ..J X X X 0 0 0 0 0 
79R ..J ..J 0 0 0 1 0 0 0 0 
7A ..J oJ 0 X 0 0 0 0 X X 
7B ..J 0 0 0 0 0 0 0 0 
7C ..J 0 0 0 0 0 0 0 0 
7D ..J oJ X 0 0 0 0 0 X X 
7E ..J X 0 0 0 0 0 0 0 
7F ..J 0 0 0 X X 0 0 0 
80-9E X X X X X X X X 
A~BE X X X X X X X X 
C~DE X X X X X X X X 
E~FE X X X X X X X X 

:\OTE: 
X means indeterminate. HOST PROGRAM RESET is when the XT Host writes to Port 1 or the AT Host sets the RESET 

bit (Bit 2) of the AT HOST FIXED DISK Register. 
4: The DMA CONTROL Register (53H) is also reset on a Host write to the Command Register. An AUTO command 

resets all bits except Bit 2 which is set. This is true in PC AT mode only. 
;t The WRITE ADDRESS POINTER (W AP - Registers 5CH and 5DH) is reset and the PC STOP POINTER (Registers 

5EH and 5FH) is set to OlFFH on an AUTO command in the PC AT mode. 
t Also AT Diagnostic command (90H). 
tt Not affected by the HOST RESET signal (HRESET - Pin 56) or by the HOST PROGRAM RESET. 
t+ 7 Bit 4 = 0 when the RST* signal (Pin 36) is asserted low. Bit 4 = 1 when the HOST RESET signal (HRESET - Pin 

56) is asserted or under HOST PROGRAM RESET. 
Reset (0) only by the HOST RESET signal (HRESET - Pin 56) or by the RST* signal (Pin 36). 
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~ )IT HOST-ACCESSIBLE REGISTERS 

The CL-SH 260 has on-chip registers to interface between the XT Host and the disk over the IBM XT I/O 
channel. The XT Host transfers data to/from the disk controller through a combination of va ports and under 
DMA data transfers. These registers can be accessed by the XT Host when the XT/ AT SELECT bit (Bit 7) in 
the PC MODE CONTROL Register (58H) is set. There are three read ports and four write ports. The ports are 
as follows: Read Data, Write Data, Status, Programmed Reset, Drive Type, and DMNIRQ Enable. 

DACK* HCSO* Al AO IOR* = 0 IOW* = 0 
0 1 x x Read Data Write Data 
1 0 0 0 Read Data Write Data 
1 0 0 1 Status Program Reset 
1 0 1 0 Drive Type Select 
1 0 1 1 Reserved DMAJIRQ Enable 

NOTE: x = Don't Care 

U port 0 - READ DATA (Read Only) 

Data transferred from the disk controller to the XT Host comes from this register. Data is 
defined as sector bytes, configuration, and command completion information. This data is 
transferred by either Programmed I/O (PIO) or DMA. However, DMA data transfers may 
only occur if the disk controller is in the DATA phase. See the STATUS Register 
(Section 6.3). 

~ Port 0 - WRITE DATA (Write Only) 

Data transferred from the XT Host to the disk controller goes through this write-only 
register. Data is defined as command, sector bytes, and configuration information. This 
data is transferred either by Programmed va (PIO) or DMA. However, DMA transfers 
may only occur if the disk controller is in the DATA phase. See the STATUS Register 
(Section 6.3). 
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U Port 1 - STATUS (Read Only) 

This register contains information regarding the present state of the disk controller. This read-only register 
contains the following bits: 

Bit 7 

0 

BitO 

Bit 1 

Bit2 

Bit 3 

Bit4 

Bit5 

Bits 6-7 

BUSY C/D· 

0 x 
1 0 
1 0 
1 1 
1 1 

Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 

0 

110· 

x 
0 
1 
0 
1 

ll'ITRQ DMARQ BUSY CID* 110* REQ 

REQ: When this bit is set, it indicates that the disk controller wants to send or 
receive a byte. The type and direction of transfer depends on the state of the disk 
controller which is defined by the C/D* and VO* status bits. This bit is set and 
cleared for each byte transferred between the Host and the disk controller. This bit is 
valid even if the data transfers are being done by DMA. 

I/O·: This bit detennines the direction of transfer when the REQ bit (Bit 0) is set. 
See the following table. 

C/D·: This bit determines the type of information being transferred, either 
Command, Data, or Status. See the following table. 

BUSY: This bit indicates that the disk controller is executing a command. When 
this bit is set, no new commands are accepted until the disk controller goes idle by 
resetting this bit This bit is set during the Selection phase and reset at the end of the 
command. 

DMARQ: This bit is set only during the data transfers between the Host and the 
disk controller, (i.e. CID*=O, and REQ= 1). In addition, the disk controller must be 
programmed to generate DMA transfers by setting the DMAEN bit (Bit 0) in the XT 
DMNIRQ ENABLE Register (57H). This bit is the direct image of the DREQ line 
on the Host bus interface. When this bit is set, it indicates that the CL-SH260 is 
ready for a DMA transfer. It is set for each byte transfer and cleared by the Host bus 
signal DACK· (Pin 52). 

INTRQ: This bit indicates that an interrupt has been issued to the Host. This bit 
directly reflects the Host bus signal HINT (pin 44). This bit is set during the 
Command Completion phase. During this phase, the completion status byte is 
available to the Host In order for this bit to be set, the Host must set the IRQEN bit 
(Bit 1) in the XT DMAJIRQ ENABLE Register (57H) before the Command 
Completion phase. It may be cleared by the XT Host resetting the IRQEN bit (Bit 1) 
in the XT DMAlIRQ EN ABLE Register, or by the XT Host writing to Port 1 (Host 
Programmed Reset), or by asserting the HOST RESET signal (HRESET -Pin 56). 

RESERVED. It will read O. 

STATE OF DISK CONTROLLER DIRECTION OF TRANSFER 

IDLE 
DATA PHASE PC to Disk Controller 
DATA PHASE Disk Controller to PC 
COMMAND PHASE PC to Disk Controller 
STATUS PHASE Disk Controller to PC 
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M Port 1 - RESET (Write Only) 

The XT Host may reset the disk controller at any time by writing to this register. This 
will immediately cause the disk controller to enter the idle state if the disk controller is 
busy. See the section on register initialization (Section 5.3). 

M port 2 - DRlVE TYpe (Read Only) 

This register contains information used by the XT Host to identify the drive charac
teristics. Bits 0-3 indicate the configuration of the disk drives connected to the disk 
controller. Bits 0 and 1 correspond to Disk Drive 0, and Bits 2 and 3 correspond to Disk 
Drive 1. The information contained in this register is written by the local microcontroller 
and is used by the XT Host BIOS driver program. The CL-SH260 does not interpret or 
use these bits in any respect. 

M port 2 - CONTROLLER SELECT (Write Only) 

Writing to this register starts the command process. When the disk controller is idle and 
the XT Host writes to this address, the BUSY bit (port 1 - STA rus, Bit 3) is set and 
CL--SH260 enters the Command phase. Any data can be written to this register to cause 
the CL-SH260 to set the BUSY bit (port 1 - STATUS, Bit 3). When the BUSY bit 
(Port 1 - STATUS, Bit 3) is set, a write to this port has no effect. 
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2..:1 Port 3 - DMAIIRQ ENABLE (Write Onty) 

Bit 7 

X 

This register allows the XT Host to control both DMA transfers and interrupts to the XT 
Host. This write-only register can be loaded at any time. The DMAEN bit (Bit 0) in the 
XT DMNIRQ ENABLE Register (S7H) allows the CL-SH260 to drive the XT Host 
DREQ signal (Pin 51) during the "Data Transfer" phase. The DREQ signal (Pin 51) is set 
and cleared on each data transfer forming an interlocked handshake. The DMAEN bit 
(Register 57H, Bit 0) should be set right after the "Select" sequence and reset at the 
Command Completion phase. The IRQEN bit (Bit 1) in the XT DMNIRQ ENABLE 
Register controls the enable for the tri-stated XT Host signal HINT (Pin 44). When the 
IRQEN bit (XT DMNIRQ ENABLE Register, Bit 1) is reset, no interrupts will be issued 
to the XT Host When the IRQEN bit (XT DMNIRQ ENABLE Register, Bit 1) is set, it 
allows the disk controller to interrupt the XT Host at the Command Completion phase. 
To reset the interrupt once it is set, the XT Host must reset the IRQEN bit (Bit 1) in the 
XT DMNIRQ ENABLE Register, or write to Port 1 (Host Programmed Reset), or assert 
the HOST RESET signal (HRESET -Pin 56). Bits 2-7 are "don't care" bits, but it is 
recommended that these bits be set to logical zero. . 

Bit 6 BitS Bit4 Bit 3 Bit 2 Bit 1 BitO 

X X X X X IN TEN DMAEN 

NOTE: X = Don't Care 
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AT HOST-ACCESSIBLE REGISTERS 

The CL-SH260 has on-chip registers for an AT Host to communicate with a hard disk controller. Register access 
is accomplished through Programmed 110 (PIO) or DMA (Read/Write Data only). These registers can be 
accessed by the AT Host when the )IT! AT SELECT bit (Bit 7) in the PC MODE CONTROL Register (58H) is 
reset. All registers are eight bits, except the read/write data, which can be 8116 bits. The table below shows the 
state of various signals for accessing these registers when Pin 48 is programmed as A9 or as HCS 1·. 

HCS1* MODE DISABLED (Register 52H. Bit 3 is reset: Pin 48 is A91 

DREg BUSY HCSO· A9 A2 At AO lOR· lOW· 

1 0 0 0 0 0 0 Read Data Write Data 
x 0 0 0 0 0 1 Error Status Write Precomp. 
x 0 0 0 0 1 0 Sector Count Sector Count 
x 0 0 0 0 1 1 Sector Number Sector Number 
x 0 0 0 1 0 0 Cy linder Low Cylinder Low 
x 0 0 0 1 0 1 Cylinder High Cylinder High 
x 0 0 0 1 1 0 DriveIHead Number Drive/Head Number 
x 0 0 0 1 1 1 Contr JDrive Status Command 
0 1 0 0 x x x Contr JDrive Status Not Allowed 
x x 0 1 1 1 0 Alt. Contr JOr. Status Fixed Disk 
x x 0 1 1 1 1 Digital Input Reserved 

x = Don't Care 

HCS1* MODE ENABLED (Register 52H. Bit 3 is set: Pin 48 is HCS1*) 

DREg BUSY HCSO· HCSI· A1 Al AO lOR· lOW· 

0 0 1 0 0 0 Read Data Write Data 
x 0 0 1 0 0 1 Error Status Write Precomp. 
x 0 0 1 . 0 1 0 Sector Count Sector Count 
x 0 0 1 0 1 1 Sector Number Sector Number 
x 0 0 1 1 0 0 Cylinder Low Cylinder Low 
x 0 0 1 1 0 1 Cylinder High Cylinder High 
x 0 0 1 1 1 0 DriveIHead Number Drive/Head Number 
x 0 0 1 1 1 1 ContrJDrive Status Command 
0 1 0 1 x x x Contr JDrive Status Not Allowed 
x x 1 0 1 1 0 AlL Contr JOr. Status Fixed Disk 
x x 1 0 1 1 1 Digital Input Reserved 

x = Don't Care 

AI IjQSI BE~Q QAIA 

This register transfers sector and ECC data from the buffer memory to the AT Host. The 
register is 16 bits wide except when transferring Read ECC data, when it is eight bits. The 
AT Host may only access this register during data transfers in which the DREQ bit (Bit 3) 
is set in the AT HOST CONTROLLERIDRIVE STATUS Register. 
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7.2 AT HOST WRITE DATA 

This register transfers sector and ECe data from the AT Host to the buffer memory. This 
register is 16 bits wide except when transferring Write ECC data, when it is eight bits. 
The AT Host may only access this register during data transfers in which the DREQ bit 
(Bit 3) is set in the AT HOST CONTROLLERIDRIVE STATUS Register. 

La AT HOST ERROR STATUS (Read Only) 

The local microcontroller can write detailed error status of the last coJTl11l3.nd failure to this 
register. This register can also be used to set disk controller diagnostic errors during the 
Diagnostic command or on power-up. When an error occurs, this register can be loaded by 
the microcontroller and the ERROR bit (Bit 0) is set in the AT HOST 
CONTROLLER/DRIVE STATUS Register. This register may only be read by the AT 
Host when the BUSY bit (Bit 7) in the AT HOST C01'.JROLLERIDRIVE STATUS 
Register is not set. 

U AT HOST WRITE PRECOMPENSAT10N (Write Only) 

This register sets the boundary at which the disk controller wiIJ start precompensating the 
data written to the disk drive. The value in this register is the cylinder address divided by 
four. This register may only be written to by the AT Host when the BUSY bit (Bit 7) in 
the AT HOST CONTROLLER/DRIVE STATUS Register is not set. 

U AT HOST SECTOR COUNT (ReadlWrite) 

This register specifies the number of sectors to be transferred during a ReadIWrite Sector 
command. This register is decremented as each sector is transferred. If this register is 
loaded with 0, then 256 sectors are transferred. This register may only be accessed when 
the BUSY bit (Bit 7) is not set in the AT HOST CONTROLLER/DRIVE STATUS 
Register. 
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7.6 AT HOST SECTOR NUMBER (ReadtWrite) 

This register contains the starting sector number for the current Read/Write Sector 
command. This register is incremented as each sector is transferred between the AT Host 
and the disk controller. This register may only be accessed when the BUSY bit (Bit 7) is 
not set in the AT HOST CONTROLLERIDRIVE STATUS Register. 

U AT HOST CYLINDER LOW (ReadlWrite) 

This register contains the lower eight bits of the disk cylinder address. This register, in 
conjunction with the AT HOST CYLINDER HIGH Register, constitutes a 16-bit cylinder 
address. This register may only be accessed when the BUSY bit (Bit 7) is not set in the 
AT HOST CONTROLLERIDRIVE STATUS Register. 

Z& AT HOST CYLINDER HIGH (ReadlWrite) 

This register contains the upper eight bits of the disk cylinder address. This register, in 
conjunction with the AT HOST CYLINDER LOW Register, constitutes a 16-bit cylinder 
address. This register may only be accessed when the BUSY bit (Bit 7) is not set in the 
AT HOST CONTROLLERIDRIVE STATUS Register. 

La AT HOST DRrvE/HEAD (ReadlWrite) 

This register contains the sector size, drive and head number. This register may only be 
accessed when the BUSY bit (Bit 7) is not set in the AT HOST CONTROLLERJDRIVE 
ST A TUS Register. 

Bit 7 Bit 6 I Bit 5 Bit4 Bit 3 I Bit 2 I Bit 1 I BitO 

1 SECTOR SIZE DRV# HEAD NillvffiER 

Bit 7 should be set to 1. This register is reset when the RST* signal (pin 36) is asserted 
low, or the HOST RESET signal (HRESET -Pin 56) is asserted. It is also reset when 
the RESET bit (AT HOST FIXED DISK Register, Bit 2) is set or when a Diagnostic 
command (90H) is issued by the AT Host. 
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L1Q AT HOST CONTROLLER/DRIVE STATUS (Read Only) 

This register specifies the state of the disk controller/drive. This register may be accessed by the AT Host at any 
time, however, when the BUSY bit (Bit 7) is set, no other bits in the register are valid. Also by reading this 
register, any pending interrupts to the AT Host are cleared. 

Bit 7 

BUSY 

Bit 0 

Bit 1 

Bit 2 

Bit 3 

Bit 4 

Bit 5 

Bit 6 

Bit 7 

Bit 6 BitS Bit4 Bit 3 Bit 2 Bit 1 BitO 

READY FAULT SKCOMPL DREQ CDATA INDEX ERROR 

ERROR: This bit is set when an error occurred on the last command or power-up 
diagnostics. The error code is stored in the AT HOST ERROR STATUS Register. 

INDEX: This bit reflects the status of INDEX signal (Pin 34) from the selected disk 
drive. This signal is asserted once per revolution of the disk. This bit will never set if 
the drive is not ready (i.e., if Bit 6 is reset). 

CDA T A: This bit is set whenever, on the previous read sector transfer, a sector read 
off the disk had a correctable ECC error which was corrected. 

DREQ: This bit is set for data transfers to/from the sector buffer. This includes 
both sector and ECC data. The disk controller is considered "busy" whenever this bit 
or the BUSY bit (Bit 7) is set. When this bit is set, the AT Host may also read/write 
any of the AT-Host Registers, including the AT HOST COMMAND Register. 

SKCOMPL: This bit indicates the state of the Seek Complete signal from the se
lected disk drive. This bit is set when the disk drive is not seeking. 

FAUL T: This bit reflects the state of the Write Fault signal from the selected disk 
drive. When this bit is set, it indicates that the disk drive is unsafe for read/write 
access. 

READY: This bit reflects the state of the Ready signal from the selected disk drive. 
When this bit is set, the disk drive is present, but may not be ready for read/write 
transfers. 

BUSY: When this bit is set, the disk controller is executing a command. Also, 
when this bit is set, the AT Host may not read or write any other registers except the 
AT HOST CONTROLLERJDRIVE STATUS Register, the AT HOST ALTERNATE 
CONTROllER/DRIVE STATUS Register, the AT HOST FIXED DISK Register, 
and the AT HOST DIGITAL INPUT Register. This bit is set when the RST* signal 
(Pin 36) is asserted low, or the HOST RESET signal (HRESET -Pin 56) is asserted. 
It is also set when AT HOST FIXED DISK Register, Bit 2 is set or when the AT 
HOST COMMAND Reeister is loaded by the AT Host 
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7.11 AT HOST COMMAND (Write Only) 

The AT Host issues a new command to the disk controller through this register. The AT 
Host must ensure that the BUSY bit (Bit 7) in the AT HOST CONTROLLERJDRIVE 
STATUS Register is reset and all other registers must be set up prior to loading this 
register. The AT Host may abort the current data transfer and start a new command by 
writing to this register only when the DREQ bit (Bit 3) in the AT HOST 
CONTROLLERIDRIVE STATUS Register _is ... s .... et ... ___________ _ 

7.12 AT HOST ALTERNATE CONTROLLER/DRIVE STATUS 

This register contains the same bit definition as the AT HOST CONTROLLERJDRIVE 
STA TUS Register. This alternate register is used for systems that do not want to reset 
pending interrupts by reading the AT HOST CONTROLLERIDRIVE STATUS Register. 
This register may be read at any time. 

L.ll AT HOST FIXED DISK (Write Only) 

Bit ° 

Bit 1 

Bit 2 

Bit 3 

Bits 4-7 

Bit 7 Bit 6 BitS Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

X X X X IID3EN RESET mTEN* DMAEN 

DMAEN: This bit is an extra feature the CL-SH260 supports for the AT that is not part 
of the generic AT interface. This feature allows a DMA channel to be multiplexed 
between multiple peripherals directly by the AT Host without local microcontroller 
intervention. To enable this feature, frrst the AT HOST FIXED DISK REGISTER 
DMAENB bit (Register 52H, Bit 4) must be set and second the DMA mode must be 
selected (Register 58H, Bit 3). With these two control bits set, this bit controls the 
enabling of the DMA channel. 

INTEN*: When this bit is reset to logical 0, it enables the HINT (HOST 
INTERRUPT-Pin 44) output. When this bit is set to logical 1, the HINT (HOST 
INTERRUPT-Pin 44) output is tri-stated, regardless of the presence or absence of a 
pending interrupt. The internal signal and the status will still be valid even when 
reenabling the output 

RESET: The AT Host interface will be held in the Reset condition when this bit is set 
If two disk drives are daisy chained, the AT Host interface on both disk drives will be 
reset. See the section on register initialization (Section 5.3). 

HEAD SELECT 3 ENABLE: This bit selects whether the status of HEAD SELECT 
3 (Register 46HJ66H, Bit 3) or the status of RWCO or RWCl (depending on the drive 
selected) (Register 56HJ57H, Bit 3) is returned as Bit 5 of the AT HOST DIGITAL 
INPUT Register. This bit can be overridden by Register 56HJ57H, Bit 4. In that case the 
CL-SH260 always shows the status of HEAD SELECT 3. 

Don't Care Bits, but it is recommended that the user program these bits to logical zero. 
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7.1 4 AT HOST DIGITAL INPUT (Read Only) 

This register is a diagnostic loopback register that indicates the present state of Disk Drive Select OIl, Head 
Select 0 - 2, Head Select 3/Reduced Write Current, and the WRITE GATE signal (Pin 38). The AT Host may 
read this register at any time. The bits in this register are negative true. 

Bits 0-1 

Bits 2-4 

Bit 5 

Bit 6 

Bit 7 

Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 

BiZ WGATE* H3*IRWC* H2* Hl* HO* DSl* DSO* 

NOTE: HiZ denotes high impedance 

DSO*, DSI *: These two bits are Disk Drive Select OIL They will always be the 
complement of each other. The state of these bits is defined by the AT HOST 
DRIVEIHEAD Register, Bit 4. The relationship between these bits is shown in the 
following table: 

AT HOST DRIVEl 
HEAD REGISTER 

Bit 4 

o 
~ 

o 
~ 

1 

o 
HO*, Hl*, H2*: These bits reflect the complement of the Head Number Bits (0-2) in 
the AT HOST DRIVEJHEAD Register. 

H3·/R\VC*: This bit reflects either Head Number 3 (Bit 3 of the AT HOST 
DRIVEIHEAD Register) or Reduced Write Current (Bit 3 of the AT DRIVE 0/1 
CONTROUSTA TUS Registers (56H!57H». If Bit 3 of the AT HOST FIXED DISK 
Register, or Bit 4 of the AT DRIVE OIl CONTROUSTA TUS Registers (56H157H) is set 
then this bit reflects the complement of the AT HOST DRIVEIHEAD Register, Bit 3. 
Otherwise, this bit reflects the complement of Bit 3 of the AT DRIVE 011 
CONTROUST A TIJS Registers. 

WRITE GATE*: This bit reflects the complement of the WRITE GATE signal (Pin 
38). 

RESERVED. Tri-state at the data pin when read. 
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~ BUFFER MANAGER AND PC REGISTERS 

U SOH - HOST INTERRUPT STATUS (Read Only) 

This register is reset when the HOST RESET signal (HRESET -Pin 56) is asserted, when the RST* signal (Pin 
36) is asserted low, or by a Host Programmed Reset. Bit 4 of this register is reset by the RST· signal (Pin 36) 
if the HOST RESET signal (HRESET -Pin 56) is not asserted and the Host Programmed Reset is not set. All 
bits, except Bit 7, are reset by a read of this register. 

Bit 0 

Bit 1 

Bit 2 

Bit 3 

Bit4 

Bit 5 

Bit 6 

Bit 7 

HOST TRANSFER DONE: When this bit is set, it indicates completion of a Host 
transfer (the PC STOP POINTER (Registers 5EH and 5FH) is equal to the appropriate 
Address Pointer (the READ ADDRESS POINTER (RAP - Registers 5AH and 5BH), or 
the WRITE ADDRESS POINTER (W AP - Registers 5CH and 5DH». After this bit is 
set, the appropriate Address Pointer will read one byte more than the value of the PC 
STOP POINTER @egisters 5EH and 5FH). This bit is the same as Register 53H, Bit 5. 

PC TRANSFER OVERRUN/UNDERRUN DETECTED: When this bit is set, 
it indicates that a data transfer between the Host and the buffer memory did not function 
properly. This bit is set when the IOCHRDY· signal (pin 50) is asserted low and the 
rising (trailing) edge of the lOW· signal (Pin 55) or the lOR· signal (pin 53) was 
detected. 

PC SELECTION PHASE DETECTED: In the PC XT mode, this bit is set when 
the Host writes to Port 2. In PC AT mode, this bit is set when the Host writes to the AT 
COMM:AND Register (47H/67H). 

RESERVED. 

PC RESET DETECTED: This bit is set by assertion of the HOST RESET signal 
(HRESET -Pin 56) or a Host Programmed Reset, i.e., when the XT Host writes to Port 
1 or the AT Host sets the RESET bit (AT HOST FIXED DISK Register, Bit 2). It 
remains set for the duration of the Host Reset condition. 

RESERVED. 

RESERVED. 

INTERRUPT STATUS REGISTER SET: This bit is the logical OR of Bits 0-6 
in the FORMATfER INTERRUPT STATIJS Register (7DH). 
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§.:l 51H· HOST INTERRUPT ENABLE (Reacimritel 

This register is reset only when the RST* signal (Pin 36) is asserted low. 

BitO 

Bit 1 

Bit2 

Bit 3 

Bit 4 

Bit 5 

Bit 6 

Bit 7 

HOST TRANSFER DONE ENABLE: When this bit is set, it will cause the INT· 
signal (Pin 19) to be asserted low when the HOST TRANSFER DONE bit (Register 50H, 
Bit 0 and Register 53H, Bit 5) is set. 

PC TRANSFER OVERRUN ENABLE: When this bit is set, it will cause the 
INT* signal (Pin 19) to be asserted low when the PC TRAN SFER 
OVERRUN/UNDERRUN DETECTED bit (Register 50H, Bit 1) is set 

PC SELECTION PHASE ENABLE: When this bit is set, it will cause the INT* 
signal (pin 19) to be asserted low when the PC SELECTION PHASE DETECTED bit 
(Register 50H, Bit 2) is set. 

RESERVED. 

PC RESET ENABLE: When this bit is set, it will cause the INT* signal (Pin 19) to 
be asserted low when the PC RESET DETECTED bit (Register 50H, Bit 4) is set. 

RESERVED. 

RESERVED. 

RESERVED. 
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M 52H - UNIQUE FEATURES CONTROUSTATUS (Readl'Nrite) 

This register is reset only when the RST* signal (Pin 36) is asserted low. 

Bit 0 

Bit 1 

Bit 2 

Bit 3 

Bit4 

Bit 5 

Bit 6 

Bit 7 

MOE· DISABLE: When this bit is set to logical 1, the MOE· signal (pin 17) is 
disabled from being asserted low. This is intended to support reading switch settings (via 
Register 70H) on the buffer memory data bus. 

MASTERISLA VE MODE ENABLE: This bit is valid in the PC AT mode only 
(i.e. Register 58H, Bit 7 is reset). When this bit is set, it enables the ability to daisy 
chain two separate AT interface disk drives together, one configured as Master and the 
other as Slave. The Master responds to Disk Drive 0 Select, and the Slave responds to 
Disk Drive 1 Select. On a Diagnostic command both the Master and the Slave respond. 
but only the Master is enabled to report status to the Host. 

MASTERISLA VE SELECT: This bit is valid in the PC AT mode only (i.e. 
Register 58H, Bit 7 is reset) and when Bit 1 is set When this bit is reset, the CL-SH 
260 is configured as the Master. When this bit is set, the CL-SH 260 is configured as the 
Slave. 

HCSI MODE ENABLE: This bit is valid in the PC AT mode only (i.e., Register 
58H, Bit 7 is reset). When this bit is set, Pin 48 is HCS 1* input. When this bit is reset, 
Pin 48 is PC ADDRESS LINE 9. 

AT HOST FIXED DISK REGISTER DMAESB: This bit is valid only in the 
PC AT mode and when the DMA mode is enabled (i.e. Register 58H, Bits 3 and 7 are 
reset). When this bit is set, it allows Bit 0 of the AT HOST FIXED DISK Register to 
control the enabling of the DMA channel. This bit should be set prior to enabling the 
DMA mode (Register 58H, Bit 3). 

AT DMAEN: This bit reflects Bit 0 of AT HOST FIXED DISK Register. (Read Only) 

DISABLE STOP POINTER COMPARE: \\'hen this bit is set, it disables the 
comparison of the PC STOP POINTER (Registers SEH and 5FH) until Register 5FH is 
loaded . 

TEST MODE ENABLE: This bit is reserved for test purposes. The user must 
program this bit to a logical zero. 
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M 53H - DMA CONTROL (ReadtWrite) 

This register is reset when the RST'" signal (Pin 36) is asserted low, or when the RESET bit (Register 59H, Bit 
0) is set. This register is also reset on an AT Host write to the AT HOST COMM:AND Register. However, on 
an Auto command, all bits are reset except Bit 2, which is set. 

Bit 0 

Bit 1 

Bit2 

Bit 3 

Bit4 

Bit 5 

Bit 6 

Bit 7 

RESERVED. 

RESERVED. 

HOST WRITE ENABLE: Setting this bit will start transfer from the Host to the 
buffer memory. In addition, the ROP/WOp· bit (Bit 4) must be reset to logical 0 when 
this bit is set. 

HOST READ ENABLE: Setting this bit will start transfer trom the buffer memory 
to the Host. In addition, the ROP/WOp· bit (Bit 4) must be set to logical 1 when this 
bit is set. 

ROP/WOP-: Set this bit to logical 1 for a Disk Read operation. This will cause data 
transfer from the disk to the buffer memory. With the HOST READ ENABLE bit (Bit 3) 
set, data is transferred from the buffer memory to the Host Reset this bit to logical 0 for 
a Disk Write operation. This will cause data transfer from the buffer memory to the disk. 
With the HOST WRITE ENABLE bit (Bit 2) set, data is transferred from the Host to the 
buffer memory. 

HOST TRANSFER DONE: When this bit is set, it indicates completion of a Host 
transfer (the PC STOP POINTER (Registers 5EH and 5FH) is equal to the appropriate 
Address Pointer (the READ ADDRESS POINTER (RAP - Registers 5AH and 5BH), or 
the WRITE ADDRESS POINTER (W AP - Registers 5CH and 5DH». After this bit is 
set, the appropriate Address Pointer will read one byte more than the value of the PC 
STOP POINTER (Registers 5EH and 5FH). This bit is the same as Register 50H, Bit O. 
(Read Only) 

RESERVED. 

RESERVED. 
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M 54H - BUFFER SIZE (ReadtWrHe) 

I .. 
I 7 I 6 

DOH = 
01H = 
03H = 
07H = 
OFH = 
1FH = 
3FH = 
7FH = 
FFH = 

Bits 0-7 

BUFFER SIZE ~ 
I 51 4 

1 
3 

121 
1 

1
0 

1 

256 BYTES 
512 BYTES 
1K BYTES 
2KBYTES 
4KBYTES 
8K BYTES 
16K BYTES 
32KBYTES 
64KBYTES 

This register specifies the size of the physical buffer memory (in bytes) where the codes 
for a given buffer size are in the table above. 

The upper byte of the PC STOP POINTER (Register SFH) is bit compared with the upper 
byte of the appropriate Host Address Pointer (the WRITE ADDRESS POINTER - W AP 
(Registers 5CH and 5DH), or the READ ADDRESS POINTER - RAP (Registers 5AH 
and 5BH». The result of the bit compare is logically 'ANDed' with the contents of this 
register. Bit locations that are zero in this register have the bit-compare results masked. 
After the bit-compare masking, when the PC STOP POINTER (Registers 5EH and 5FH) 
equals the appropriate Host Address Pointer (the WRITE ADDRESS POINTER - W AP 
(Registers 5CH and 5DH), or the READ ADDRESS POINTER - RAP (Registers 5AH 
and 5BH», the DMA transfer is terminated and the W AP or the RAP will be pointing to 
one byte higher than the PC STOP POINTER (Registers 5EH and 5FH). The HOST 
TRANSFER DONE bit (Register SOH, Bit 0 and Register 53H, Bit 5) will be set. 
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U 58H - PC MODE CONTROL !ReadtWrite} 

This register is initalizedonly when the RST'" signal (Pin 36) is asserted low. 

Bits 0-1 

Bit 2 

Bit 3 

Bit4 

Bit 5 

Bit 6 

Bit 7 

PC WAlT STATE: These bits specify the number of buffer memory cycles for which 
the IOCHRDY'" signal (pin 50) will be asserted low for Programmed 110 (PIO) transfers. 
These bits are reset when the RST* signal (Pin 36) is asserted low. 

00 = No buffer memory cycles (Disables any Wait states). 
01 = 1-2 Buffer memory cycles. 
10 = 2-3 Buffer memory cycles. 
11 = 3-4 Buffer memory cycles. 

AUTO WAIT STATE GENERATION ENABLE: When this bit is set, the 
IOCHRDY* signal (Pin 50) is asserted low to introduce Wait states automatically for 
Programmed 110 (PIO) transfers between the Host and the buffer memory when the CL
SH260 is not ready to transfer data. These Wait states are in addition to the programmed 
number of Wait states specified by Bits 0-1. This bit is reset when the RST* signal (Pin 
36) is asserted low. 

PIO/DMA SELECT: (pC AT mode only) This bit is set when the RST* signal (Pin 
36) is asserted low. When this bit is set, Programmed 110 (PIO) mode is selected. When 
in the AT DMA mode (this bit is reset), by setting the AT HOST FIXED DISK 
REGISTER DMAENB bit (Register 52H, Bit 4) the PC can directly control the enabling 
of the DMA channel through Bit 0 of the AT HOST FIXED DISK Register (the local 
microcontroller can monitor this bit through the AT DMAEN bit - Bit 5 of Register 
52H). Also, in the AT DMA mode (this bit is reset), the Host can respond to a DREQ 
(DMA REQUEST) with either DACK* (DMA ACKNOWLEDGE) or a Programmed 110 
Host data access. 

ENABLE AUTO INTERRUPT: (pC AT mode only) This bit is set when the 
RST* signal (pin 36) is asserted low. When this bit is set, the CL-SH260 generates an 
interrupt to the Host when the local microcontroller initiates a Host data transfer. This is 
done by setting either the HOST WRITE ENABLE bit (Bit 2) or the HOST READ 
ENABLE bit (BIt 3) in the DMA CONTROL Register (53H), or if these bits are set, it is 
done by writing to Register 5FH. 

DISABLE AUTO COMMAND EXECUTION: When this bit is set, it disables 
the automatic execution of Write, Write Long, Write Buffer, and Format commands. This 
bit is reset when the RST* signal (pin 36) is asserted low. 

8/16 BIT DATA: (PC AT mode only) When this bit is set, it selects 16-bit data 
transfer to/from the Host This bit is set when the RST* signal (Pin 36) is asserted low. 

XT/AT SELECT: This bit controls which Host interface is active, XT or AT. When 
this bit is set, the PC XT mode is selected. This bit is reset when the RST* signal (Pin 
36) is asserted low. 
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U 59H - BUFFER MANAGER/PC RESET CONTROL (ReadtWrite) 

Any write to this register resets the READ ADDRESS POINTER (RAP) and the WRITE ADDRESS POINTER 
(W AP) Registers (5AH-5DH) and sets the PC STOP POINTER (Registers 5EH and 5FH) to a 01FFH. 
C A U II ON: Any write to this register also resets the PC interrace operation. Bit 0 must 
be reset to execute PC AI Auto commands. 

Bit 0 

Bits 1-7 

RESET: When this bit is set, all registers associated with Buffer Manager and Host 
functions are held in the reset state until this bit is reset. This bit will also be set when 
the RST'" signal (Pin 36) is asserted low. 

RESERVED. 

M 5AH - BEAD ADDRESS POINTER [O:TI [RAPL] (ReacWIrite) 

Bits 0-7 These bits are the low-order byte of the buffer memory address for read access. This 
register is reset when the RST'" signal (Pin 36) is asserted low, when the microcontroller 
writes to the BUFFER MANAGERJPC RESET CONTROL Register (59H), or when the 
RESET bit (Register 59H, Bit 0) is set 

M 5BH - READ ADDRESS POINTER [8:15J [RAPH] (ReadIWrite) 

Bits 0-7 These bits are the high-order byte of the buffer memory address for read access. This 
register is reset when the RST'" signal (Pin 36) is asserted low, when the microcontroller 
writes to the BUFFER MANAGER/PC RESET CONTROL Register (59H), or when the 
RESET bit (Register 59H, Bit 0) is set 

§.:..1Q KH - WRITE ADDRESS POINTER [o:TI rwAPLl (ReadNJrHe) 

Bits 0-7 These bits are the low-order byte of the buffer memory address for write access. This 
register is reset when the RST'" signal (Pin 36) is asserted low, when the microcontroller 
writes to the BUFFER MANAGER/PC RESET CONTROL Register (59H), or when the 
RESET bit (Register 59H, Bit 0) is set. This register is also reset when one of the Auto 
commands is issued 
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§.J.1 5DH - WRITE ADDRESS POINTER [8:151 [WAPHl (ReadMrite) 

Bits 0-7 These bits are the high-order byte of the buffer memory address for write access. This 
register is reset when the RST'" signal (Pin 36) is asserted low, when the microcontroller 
writes to the BUFFER MANAGERIPC RESET CONTROL Register (59H), or when the 
RESET bit (Register 59H, Bit 0) is set. This register is also reset when one of the Auto 
commands is issued. 

§..Jl 5EH - PC STOP POINTER TO:TI rpC-SpL] (ReadM'rite) 

Bits 0-7 These bits are the low-order byte of the PC Stop PointeJ'. It is used to detect the end of 
the Host data transfer. It is compared with the READ or WRITE ADDRESS POINTER 
(RAPUW APL) (Register 5AH or 5CH). This register is set when the RST'" signal (Pin 
36) is asserted low, when the microcontroller writes to the BUFFER MANAGER/PC 
RESET CONTROL Register (59H), or when the RESET bit (Register 59H, Bit 0) is set. 
This register is also set to FFH when one of the Auto commands is issued. 

8.13 5FH - PC STOP POINTER [8:151 [PC-SPHl (ReadlWrite) 

Bits 0-7 These bits are the high-order byte of the PC Stop Pointer. It is used to detect the end of 
the Host data transfer. It is compared with the READ or WRITE ADDRESS POINTER 
(RAPHJW APH) (Register 5BH or 5DH) masked by the contents of the BUFFER SIZE 
Register (54H). When they are equal, the HOST TRANSFER DONE bit (Register 53H, 
Bit 5) is set and the transfer is halted. If a new value is programmed in this register, a new 
transfer cycle will begin again if the appopriate HOST READ ENABLE bit (Register 
53H, Bit 3) or HOST WRITE ENABLE bit (Register 53H, Bit 2) is still set. If the 
HOST READ ENABLE bit (Bit 3) or the HOST WRITE ENABLE bit (Bit 2) in Register 
53H is set, a microcontroller write to this register restarts the PC data transfer. This 
register is set to OlH when the RST* signal (Pin 36) is asserted low, or when the 
microcontroller writes to the BUFFER MANAGERIPC RESET CONTROL Register 
(59H), or when the RESET bit (Register 59H, Bit 0) is set. This register is also set to 
OlH when one of the Auto commands is issued. 
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£l FORMATTER REGISTERS 

~ 4EH - SECTOR SIZE (ReadlWrite) 

Bits 0-7 Writing to this register sets the number of 256 byte data blocks to be transferred by the 
Disk Formatter, when the INHIBIT CARRY bit (Register 7 AH, Bit 7) is used. The value 
programmed, should be one less than the number of underflows of the Current Sequencer 
Word [COUNT FIELD] that will be inhibited. With this register set to OOH and the 
INHIBIT CARRY bit (Register 7 AR, Bit 7) set, only one underflow of the Current 
Sequencer Word will be inhibited. 

For a 532-byte Sector Data field, set the COUNT FIELD of the Writable Control Store 
(WCS) to 13H, set the SECTOR SIZE (Register 4EH) to 01H, and set the INHIBIT 
CARRY bit (Register 7 AH, Bit 7). 

For a 4096-byte Sector Data field, set the COUNT FIELD of the Writable Control Store 
(WCS) to FFH, set the SECTOR SIZE (Register 4EH) to OEH, and set the INHIBIT 
CARRY bit (Register 7 AH, Bit 7). This register is reset when the RST* signal (Pin 36) 
is asserted low. 
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~ 71 H - ECC CONTROL (ReadI'Nrite) 

Bit 0 

Bit 1 

Bit 2 

Bit 3 

Bit 4 

Bit 5 

Bit 6 

Bit 7 

Ece SYNDROME REVERSAL/CORRECTION CONTROL: Setting this bit 
will select the correction operation. Resetting this bit will select the ECC Syndrome 
Reversal function. To start any of these functions the ECC SHIFT CONTROL bit (Bit 
I) should be set. 

Ece SHIFT CONTROL: Setting this bit starts the function selected in ECC 
SYNDRO~fE REVERSAIJCORRECTION CONTROL (Bit 0). 

If the ECC SYNDROME REVERSAUCORRECTION CONTROL bit (Bit 0) is reset, 
setting this bit will start shifting data from the ECC CORRECTION SHIFT
REGISTER/COUNTER (Register 72H) into the ECC circuit. This bit is cleared 
automatically after the shift is completed. 

If the ECC SYNDROME REVERSAUCORRECTION CONTROL bit (Bit 0) is set, the 
correction function is selected and setting this bit will start the correction process. In this 
case, this bit is cleared if a correctable error is found, or the ECC circuit is shifted 256 
b~. ECC CORRECTION SHIFT REGISTER/COUNTER (Register 72H) is a byte 
counter and, in case of a correctable error, will provide the error offset 

Note that all shifts are performed on byte boundaries. During normal Read/Write 
operations, this bit should be set to zero. 

DISABLE ECC FEEDBACK: When this bit is set, the ECC circuit functions as a 
56132-bit shift register. 

CLEAR ECC: ECC syndrome will be cleared when this bit is set and no Read or Write 
operation is in progress. If this bit is set during a Read or Write operation, the ECC syn
drome will be cleared at the end of that operation. 

ENABLE SECTOR BRANCH: When this bit is set, it enables the SECTOR signal 
(Pin 35) input as a condition for Sequencer branching, along with the INDEX signal (Pin 
34) input so that Sequencer branches may begin at INDEX or SECTOR. 

FORMATTER RESET: When the RST* signal (pin 36) is asserted low, it sets this 
bit and generates a hardware Reset condition. When set by the microcontroller, a software 
Reset condition is generated. Either reset stops all operations in the Disk Formatter. The 
software Reset condition resets Registers 49H-4DH, 7IH-76H, 78H-7 AH, 7DH-7EH, 
deasserts the READ GATE signal (37), the WRITE GATE signal (Pin 38) and switches 
the NRZ signal (pin 40), the W AM*/AMD*/SECTOR signal (Pin 35), and ADO-AD7 
lines (pins 24-31) to a high-impedance state. The Disk Formatter will remain in the 
Reset condition as long as this bit is set. The Reset condition can be removed by 
resetting this bit. Refer to the section on register initialization (Section 5.3). 

Note: This bit should be reset immediately after power-up because most register bit 
values and CL-SH260 functions are inhibited when this bit is set. 

32/56 BIT ECC SELECT: When this bit is set, the 56-bit ECC polynomial is 
selected. When this bit is reset, the 32-bit ECC polynomial is selected. 

ECC POLYNOMIAL DIRECTION: When this bit is reset, it selects the forward 
polynomial. When this bit is set, it selects the reverse polynomial for the correction 
process. 
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~ 72H - ECC CORRECTION SHIFT-REGISTER/COUNTER (ReadlWrite) 

Bits 0-7 When the ECC SYNDROME REVERSAUCORRECTION CONTROL bit (Register 
71H, Bit 0) is set, this is an eight-bit counter. When the ECC SYNDROME 
REVERSAUCORRECTION CONTROL bit (Register 71H, Bit 0) is reset, this is a shift 
register. 

M 73H - ECC STATUS [31:2411[7:01 (Read Only) 

Bits 0-7 ECC STATUS BITS [31:24]/[7:0]: When 56-bit ECC is selected, these are ECC 
Bits 31:24 (Bit 0 = ECC Bit 31). When 32-bit ECC is selected, these are ECC Bits 7:0 
(Bit 0 = ECC Bit 7). The status of the bits in this register will only be valid when ECC 
is not cycling. This register is set when the RST* signal (Pin 36) is asserted low or when 
the FORMATTER RESET bit (Register 71H Bit 5) is set. 

M 74H - ECC STATUS [39:3211[15:81 (Read Only) 

Bits 0-7 ECC STATUS BITS [39:32]/[15:8]: When 56-bit ECC is selected, these are ECC 
Bits 39:32 (Bit 0 = ECC Bit 39). When 32-bit ECC is selected, these are ECC Bits 15:8 
(Bit 0 = ECC Bit 15). The status of the bits in this register will only be valid when 
ECC is not cycling. This register is set when the RST· signal (Pin 36) is asserted low or 
when the FORMATrER RESET bit (Register 71H, Bit 5) is set. 

M 75H - ECC STATUS [47:4011[23:161 (Read Only) 

Bits 0-7 ECC STATUS BITS [47:40]/[23:16]: When 56-bit ECC is selected, these are 
ECC Bits 47:40 (Bit 0 = ECC Bit 47). When 32-bit ECC is selected, these are ECC Bits 
23: 16 (Bit 0 = ECC Bit 23). The status of the bits in this register will only be valid 
when ECC is not cycling. This register is set when the RST* signal (Pin 36) is asserted 
low or when the FORMA TIER RESET bit (Register 71H, Bit 5) is set 

a2 76H - ECC STATUS [55:4811[31 :241 (Read Only) 

Bits 0-7 ECC STATUS BITS [55:48]/[31:24]: When 56-bit ECC is selected, these are 
ECC Bits 55:48 (Bit 0 = ECC Bit 55). When 32-bit ECC is selected, these are ECC Bits 
31 :24 (Bit 0 = ECC Bit 31). The status of the bits in this register will only be valid 
when ECC is not cycling. This register is set when the RST* signal (Pin 36) is asserted 
low or when the FORMATTER RESET bit (Register 71H Bit 5) is set. 
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tl nH - FORMATTER MODE SELECTION (ReadtWrite) 

This register is reset when the RST* signal (Pin 36) is asserted low. 

Bit 0 

Bit 1 

Bit 2 

Bit 3 

Bit4 

Bit 5 

Bit 6 

Bit 7 

HOST STATUS READ DETECTED: When this bit is set, it indicates that the 
CL-SH260 has detected a read of the AT HOST CONTROLLER/DRIVE STATU S 
Register by the host since the last time this bit was polled. This bit is cleared by a read 
from the local microcontroller. This bit is reset only by a power-on Reset condition on 
the RST* signal (Pin 36). 

HOST REGISTER FILE ACCESS ENABLE: When this bit is set, it allows the 
Host Interface Registers to be accessed by the local mi c rocon troll er. The address space is 
specified by bit 2. When this bit is reset, addresses 40H - 47H and 60H - 67H are avail
able for external system use. 

HOST REGISTER FILE DECODE SELECT: When this bit is set (and Bit 1 is 
set), the address space for the Host register file is 40H-47H (Addresses 60H - 67H are 
available for external system use). When this bit is reset (and Bit 1 is set), the address 
space for the Host register flie is 6OH-67H (Addresses 40H - 47H are available for external 
system use). 

MjcrocontroJJer-Host Register Fjle Decode TabJe 

Reg. 77H 
lliU. B.iLl 

o x 
1 1 
1 0 

CL-SH26Q Decodes: 
Neither 
Decodes 40H-47H 
Decodes 6OH-67H 

AyailabJe to MPIJ; 
40H-47H and 6OH--67H 
6OH-67H 
40H-47H 

LOCAL INT· ENABLE: When this bit is set to logical 1, it enables local interrupt 
capability. The individual sources of interrupt can still be disabled by the Interrupt Enable 
Registers (Registers 51H and 7EH). 

LOCAL INT· PIN PULLUP DISABLE: When this bit is set to logical 1, it 
disables the pull-up on the INT* signal (pin 19), leaving an open drain output. This is 
intended to support multiple interrupt sources. 

PROGRAMMED CONTROL INDEX: When this bit is set, it simulates an active 
index condition. This bit can be used in place of the INDEX signal (Pin 34). 

SEQUENCER OUTPUT ENABLE: When this bit is set, the INPUT/OUTPUT 
signal (pin 33) is configured as an output. The value actually driven on the pin will be 
specified by the Current Sequencer Word CONTROL FIELD, Bit 2. 

HARD/SOFT· SECTOR MODE CONTROL: When this bit is set to logical 1, it 
selects the Hard Sector mode. In this mode, the W AM*/ AMD*/SECTOR signal (Pin 35) 
functions as a SECTOR input signal. The SEcroR PAST bit (Register 7 AH, Bit 1) and 
Branch on Sector circuit will be triggered by the rising (leading) edge of the SECTOR 
signal. When this bit is reset to logical 0, it selects the Soft Sector mode. In this mode, 
the W AM*/AMD*/SECTOR signal (Pin 35) functions as the W AM*I AMD* signal. 
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U 78H - NEXT SEQUENCER ADDRESS (Read Only) 

Bits 0-4 

Bits 5-7 

NEXT ACTIVE SEQUENCER ADDRESS: Bits 0-4 provide the next Writable 
Control Store (WCS) address to be executed by the Sequencer. This address could be the 
contents of the SEQUENCER START ADDRESS Register (79H), or the BRANCH 
ADDRESS Register (78H), or the CURRENT SEQUENCER WORD - NEXT 
ADDRESS Register (49H). 

RESERVED. 

u..o 78H - BRANCH ADDRESS (WrHe Only) 

Bits 0-4 

Bits 5-7 

The Sequencer will jump to the address specified in Bits 0-4 when a branch condition is 
programmed and met. This register is reset when the RST· signal (Pin 36) is asserted 
low, or when the FORMA TIER RESET bit (Register 71H, Bit 5) is set. 

RESERVED. 

iJ..1 79H - SEQUENCER STATUS (Read Only) 

Bit 0 

Bit 1 

Bit 2 

Bit 3 

Bit 4 

Bit 5 

Bit 6 

Bit 7 

COMPARE EQUAL: This bit is set when the result of the compare operation is 
equal. The comparison is done between the Read Data and either the Buffer Memory Data 
or the Writable Control Store (WCS) DATA FIELD (determined by the SEARCH 
OPERATION bit - Register 7 AH, Bit 4), on all bytes where comparison was enabled in 
the COMPARE ENABLE bit (Bit 1) of the Writable Control Store (WCS) CONTROL 
FIELD. COMPARE EQUAL is not valid until the Sequencer is in the ECC FIELD. 

COMPARE LOW: This bit is the same as Bit 0 above; however, this bit is set when 
the Read Data is lower. 

ECC ERROR: This bit will be set after the last ECC data bit is read if there is a non
zero ECC syndrome indicating a data error. 

CORRECTABLE ERROR FOUND: When this bit is set, it indicates that the 
interactive ECC correction circuit has found a correctable error and has shifted the error 
burst to a byte boundary. This bit is valid after the ECC SHIFf CONTROL bit (Register 
71H, Bit 1) has gone from set to reset. 

SEQUENCER STOPPED: When this bit is set, it indicates the Sequencer is stopped. 
The ECC contents have not been reset. The READ GATE signal (Pin 37) and the 
WRITE GATE signal (Pin 38) are reset. 

BRANCH ACTIVE: This bit is set when a branch condition is met. Reading this 
register will reset this bit. 

DA TA TRANSFER STATUS: This bit indicates the status of the DATA 
TRANSFER bit (Writable Control Store (WCS) CONTROL FIELD, Bit 0). It is set 
during data transfer between the buffer memory and the disk. 

AM ACTIVE: This bit is set when the DATA TRANSFER bit (Writable Control 
Store (WCS) CONTROL FIELD, Bit 0) is reset and the COUNT/AM bit (Writable 
Control Store (WCS) COUNT FIELD, Bit 7) is set It is reset after reading or writing the 
ECC bytes. It is also reset when the Sequencer stops. 
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i:ll 79H - SEQUENCER START ADDRESS (Write Only) 

The Sequencer can be stopped by writing IFH to this register. 

Bits 0-4 

Bits 5-7 

START ADDRESS: A write to this register will start the Sequencer at the latched 
address. This register is reset when the RST· signal (Pin 36) is asserted low, or when the 
FORMA ITER RESET bit (Register 7tH, Bit 5) is set . 

RESERVED. 

iJ..a 7AH - OPERATION/CONTROL STATUS (ReadIWrite) 

Bit 0 

Bit t 

Bit 2 

Bit 3 

Bit4 

Bit 5 

Bit 6 

Bit 7 

INDEX PAST: This bit is set by the rising (leading) edge of the INDEX pulse from 
the disk drive. Reading this register will reset this bit. (Read only) 

SECTOR PAST: This bit is valid in Hard Sector mode only. It is set by the rising 
(leading) edge of the pulse on the W AM·I AMD*ISECTOR signal (Pin 35). Reading this 
register will reset this bit. (Read only) 

NRZ DATA IN: This bit is set when a rising (leading) edge is detected at the NRZ 
signal (Pin 40). Reading the register will reset this bit, but due to the asynchronous 
relationship between the NRZ signal and the microcontroller, race conditions may interfere 
with the reset. It is suggested that this bit be read until it reports as reset (Read only) 

SYNC DETECT: This bit is set during a Disk Read operation when the internal 
serializer/deserializer has been synchronized with the incoming NRZ data and matches the 
preprograrnrned sync character in Register 7CH. This bit is cleared on the falling (trailing) 
edge of the READ GATE signal (Pin 37). (Read only) 

SEARCH OPERATION: Setting this bit selects the source of the data for the 
compare operation. When this bit is set, Read Data is compared to Buffer Memory Data. 
When this bit is reset, Read Data is compared to the Writable Control Store (WCS) 
DATA FIELD. 

SUPPRESS TRANSFER: When this bit is set, serialized or de-serialized data will not 
be read or written to the buffer memory (disabling the buffer memory access mechanism). 
During a Write operation, the NRZ data will be written with the contents of the Writable 
Control Store (WCS) DATA FIELD. During a Read operation, the incoming data will 
have the ECC verified but no data will be transferred to the buffer memory. 

RESERVED. 

INHIBIT CARRY: When this bit is set, the carry/load of the Writable Control Store 
(WCS) COUNT FIELD for the data transfer will be inhibited. This bit will be 
automatically reset whenever the Sector Size Counter is zero and there is an underflow 
from the current COUNT FIELD. 
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i:1! 7BH - WAM CONTROL (ReadIWme) 

Bits 0-7 WRITE ADDRESS MARK CONTROL: In Soft Sector mode, the 
W AM·I AMD*/SECTOR signal (Pin 35) will be asserted low for each bit cell time 
corresponding to the bits set in this register during a Write Address Mark operation. 
Output at the W AM "'/Mvfl)"'/SECTOR signal (Pin 35) is shifted 3 bits toward the LSB at 
the output. In Hard Sector mode, the signal will not be asserted. This register is reset 
when the RST* signal (Pin 36) is asserted low. 

~ 7CH - SYNC PATTERN (ReadIWrite) 

BitS 0-7 SYNC PATTERN: This register is to be compared with NRZ read data when the 
READ GATE signal (Pin 37) and, if in Soft Sector mode, the WAM"'/AMD*/SECTOR 
signal (Pin 35) are asserted. A match between this register and the serial NRZ read data 
input will set the SYNC DETECT bit (Register 7 AH, Bit 3), and will cause NRZ read 
data to be gated into the ECC. Only those bits in this Register which are enabled by the 
CLOCKJSYNC CONTROL Register (7FH) will be used for comparison. In Soft Sector 
mode, the WAM"'/Mvfl)*/SECTOR signal (Pin 35) must also be asserted (for the SYNC 
DETECT bit (Register 7 AH, Bit 3) to be set). This register is reset when the RST'" 
signal (Pin 36) is asserted Jow. 
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U§ 7DH - FORMA ITER INTERRUPT STATUS (Read Only) 

A microcontroller read of this register will reset any bits that were set except Bit 7. Bits 0-6 are also reset when 
the RST* signal (Pin 36) is asserted low, or when the FORMAITER RESET bit (Register 7lH, Bit 5) is set. 

Bit 0 

Bit 1 

Bit 2 

Bit 3 

Bit4 

BitS 

Bit 6 

Bit 7 

INDEX PAST: This bit is set by the rising (leading) edge of the INDEX pulse from the 
disk drive. Reading this register will reset this bit. This bit is the same as Register 7 AH, 
Bit O. 

SECTOR PAST: This bit is valid in Hard Sector mode only. It is set by the rising 
(leading) edge of the pulse on the W AM·, AMD*'SECTOR signal (Pin 35). Reading this 
register will reset this bit. This bit is the same as Register 7 AH, Bit 1. 

INPUT DETECTED: This bit will be set by the rising (leading) edge of the INPUT 
signal (Pin 33). This bit will be cleared by a microcontroller read of this register. 

SEQUENCER STOPPED: When this bit is set, it indicates that the Sequencer is 
stopped. The ECC contents have not been reset. The READ GATE signal (Pin 37) and 
the WRITE GATE signal (Pin 38) are deasserted. This bit is the same as Register 79H, 
Bit 4. 

Ece ERROR: This bit is set after the last ECC data bit is read if there is a non-zero 
ECe syndrome indicating a data error. This bit is the same as Register 79H, Bit 2. 

DATA TRANSFER STATUS: This bit will be set by the rising (leading) edge of the 
DATA TRANSFER STATUS bit (Register 79H, Bit 6). This bit will be cleared by a 
microcontroller read of this register. 

SEQUENCER OUTPUT DETECTED: This bit will be set by the rising (leading) 
edge of the OUTPUT signal (Pin 33). This bit will be cleared by a microcontroller read 
of this register. 

HOST INTERRUPT ACTIVITY: This bit is the logical-OR of Bits 0-2,4 of the 
HOST INTERRUPT STATUS Register (50H). 
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~ 7EH FORMA TIER INTERRUPT ENABLE (ReadJ'NrHe) 

This register is reset when the RST· signal (Pin 36) is asserted low. 

Bit 0 

Bit 1 

Bit 2 

Bit 3 

Bit 4 

Bit 5 

Bit 6 

Bit 7 

INDEX ENABLE: When this bit is set, it will cause the INT· signal (Pin 19) to be 
asserted low when the INDEX PAST bit (Register 7DHz Bit 0) is set 

SECTOR ENABLE: When this bit is set, it will cause the INT· signal (pin 19) to be 
asserted low when the SECTOR PAST bit (Register 7OH, Bit 1) is set. 

INPUT DETECTED ENABLE: When set this bit will cause the INT· signal (pin 
19) to be asserted low when the INPUT DETECfED bit (Register 7DH, Bit 2) is set. 

SEQUENCER STOPPED ENABLE: When this bit is set, it will cause the INT* 
signal (Pin 19) to be asserted low when the SEQUENCER STOPPED bit (Register 7DH, 
Bit 3) is set. 

ECC ERROR ENABLE: When this bit is set, it will cause the INT· signal (Pin 19) 
to be asserted low when the ECe ERROR bit (Register 7DH, Bit 4) is set. 

DAT A TRANSFER DETECTED ENABLE: When this bit is set, it will cause 
the INT· signal (Pin 19) to be asserted low when the DATA TRANSFER STATUS bit 
(Register 7DH, Bit 5) is set. 

SEQUENCER OUTPUT DETECTED ENABLE: When this bit is set, it will 
cause the INT· signal (Pin 19) to be asserted low when the SEQUENCER OUTPUT 
DETECTED bit (Register 7DH, Bit 6) is set. 

RESERVED. 

~ 7FH - FORMATIER STACK READ (Read Only) 

Bits 0-7 A read of this register reads the last byte that was enabled (by the STACK EN ABLE bit 
(Bit 4 of the Writable Control Store (WeS) CONTROL FIELD» on to the stack. The 
Address Pointer, in ring fashion, moves around the 8-byte circular stack. As the byte is 
read, the Address Pointer moves to the previous location. The data during a read is never 
'popped' from the stack, it is not lost or removed, a continuous read of eight locations 
would bring one back around to the original location reading the same data. 

If 10 bytes in a field were enabled to the stack, the last eight bytes wou ld be captured as 
the frrst two bytes would be overwritten. The fmt byte read would be the tenth byte 
enabled on to the stack. In reverse order all of the last eight bytes could then be read 
continuously in a circular manner. 
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i:ll 7FH - CLOCKISYNC CONmOL (Write Only) 

This register is reset when the RST* signal (Pin 36) is asserted low. 

Bits 0-2 

Bit 3 

Bit4 

Bit 5 

Bits 6-7 

SYNC COMPARE CONTR OL: These bits specify the number of bits to be used in 
the compare for the sync byte programmed in the SYNC PATTERN Register (7CH). 

B..i1s 
l.1!l 
o 0 0 = Only Bit 7 is compared. 
o 0 1 = Only Bits 7 and 6 are compared. 
o 1 0 = Only Bits 7 - 5 are compared. 
o 1 1 = Only Bits 7 - 4 are compared. 

RESERVED. 

RESERVED. 

B..iU 
l. I !l 
1 0 0 = Only Bits 7 - 3 are compared 
1 0 1 = Only Bits 7 -2 are compared. 
1 1 0 = Only Bits 7 -1 are compared. 
1 1 1 = All bits are compared. 

BCLK DISABLE: The user must program this bit to be reset. When this bit is set, 
the internal clock will be rusabled. It is used for testability purposes. 

Jii.U 
1. i 
o 0 = Allows one buffer memory access cycle per four BCLK cycles. 
o 1 = Allows one buffer memory access cycle per two BCLK cycles. 
1 0 = Allows one buffer memory access cycle per BCLK cycle. 
1 1 = Reserved. 
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~ EXTERNAL ACCESS REGISTERS 

1.O..J. 4DH - SHADOW LATCH (Read Only) 

Bits 0-7 DAT A: When the microcontroller reads Register 70H, the content of the buffer memory 
data bus will be captured in this register. This register is reset when the RST· signal (Pin 
36) is asserted low, or when the FORMA TfER RESET bit (Register 71H, Bit 5) is set. 

~ 70H - BUFFER MEMORY ACCESS (Readmrite) 

Bits 0-7 BUFFER MEMORY ACCESS: Register 70H decode internally bridges the buffer 
memory data bus and the microcontroller bus (allowing the microcontroller to access the 
buffer memory) and causes the CL--SH260 to assert buffer memory address lines, the 
MOE· signal (Pin 17), and the WE· signal (Pin 18). Read data from the buffer memory 
will also be latched into the SHADOW LATCH Register (4DH). If the MOE· DISABLE 
bit (Register 52H, Bit 0) is set to logical 1, the MOE· signal (Pin 17) is not asserted so 
that the microcontroller can read external switch settings on the buffer memory data bus. 
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1L WRITABLE CONTROL STORE ewes) FIELPS 

The Writable Control Store (WCS) (addresses 80H-9EH, AOH-BEH, COH-DEH, and EOH-FEH) may only be 
written to by the support microcontroller when there is no risk of the contents being accessed by the Sequencer. 
This is normally true only during long data transfers or when the Sequencer is stopped. 

11.1 8OH-9EH - NEXT ADDRESS FIELD (Read,write) 

~ NEXT ADDRESS ~ 

17161514131211101 

If (RG • ECC =1 

BRANCH 
CONTROL 

If (RG • ECC)=O 

000 = CONTINUE, NEXT ADDRESS USED. 
001 = STOP ON ECC ERROR. 
010 = STOP ON COMPARISON NOT EQUAL. 
011 = STOP ON COMPARISON NOT EQUAL 

OR ECC ERROR. 
100 = BRANCH ON GOOD ECC AND 

COMPARISON EQUAL. 
101 = BRANCH ON ECC ERROR. 
110 = BRANCH ON COMPARISON NOT EQUAL. 
111 = BRANCH ON COMPARISON NOT EQUAL 

OR ECC ERROR. 

000 = CONTINUE, NEXT ADDRESS USED. 
001 = STOP IF INPUT RISING (LEADING) EDGE 

DETECTED. 
010 = STOP IF INDEX OR SECTOR RISING 

(LEADING) EDGE DETECTED. 
011 = STOP ON COMPARISON NOT EQUAL. 
100 = BRANCH ON CARRY. 
101 = BRANCH ON INPUT RISING (LEADING) 

EDGE DETECTED. 
110 = BRANCH ON INDEX OR SECTOR RISING 

(LEADING) EDGE DETECTED. 
111 = BRANCH ON COMPARISON NOT EQUAL. 
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11.1 8OH·9EH - NEXT ADDRESS FIELD (Read,write) (cont'd) 

Bits 0-4 

Bits 5-7 

NEXT ADDRESS: This is the address the Sequencer will go to after the down counter 
has reached zero and a branch has not been taken. There are 31 possible next-address 
locations (OOH-1EH). Address lFH establishes the stopped condition. 

BRANCH CONDITION: All branch conditions are evaluated during the last byte of 
execution of the Current Sequencer Word. 

Branch conditions when both the READ GATE signal (Pin 37) is asserted and the 
PROCESS ECC bit (Bit 6) of the Current Sequencer Word COUNT FIELD is set: 

000 = Continue, next address used. 
001 = Stop on ECC error. 
010 = Stop on comparison not equal. 
OIl = Stop on comparison not equal or ECC error. 
100 = Branch on good ECC and comparison equal. 
101 = Branch on ECC error. 
110 = Branch on comparison not equal. 
111 = Branch on comparison not equal or ECC error. 

Branch conditions at all other times: 

000 = Continue, next address used. 
001 = Stop if INPUT rising (leading) edge detected. 
010 = Stop if INDEX or SECTOR rising (leading) edge detected. 
011 = Stop on comparison not equal. 
100 = Branch on carry. 
101 = Branch on INPUT rising (leading) edge detected. 
110 = Branch on INDEX or SECTOR rising (leading) edge detected. 
111 = Branch on comparison not equal. 
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11.2 AQH-BEH - CONTROL FIELP (ReadlWrHe) 

CONTROL 

SET WRITE GATE 
SET READ GATE -

RESET WRITE GATE ---..... 

DATA TRANSFER 
COMPARE ENABLE 
OUTPUT 

Bit 0 

Bit 1 

Bit 2 

Bit 3 

Bit4 

Bit 5 

Bit 6 

Bit 7 

STACK ENABLE ----...... INVALID NRZ CONTROL 

DA TA TRANSFER: When this bit is set, the COUNT FIELD is used as an eight-bit 
counter. Each byte time that this bit is set, a byte of data will be accessed from buffer 
memory if the SUPPRESS TRANSFER bit (Register 7 AH, Bit 5) is reset. If the 
WRITE GATE signal (Pin 38) is asserted, then a byte of data is read from the buffer 
memory (if the SUPPRESS TRANSFER bit (Register 7 AH, Bit 5) is reset) or from the 
Writable Control Store (WCS) DATA FIELD (if the SUPPRESS TRANSFER bit 
(Register 7 AH, Bit 5) is set), and is serialized and sent to the NRZ signal (Pin 40). If the 
READ GATE signal (Pin 37) is asserted, then a byte of data is de-serialized from the NRZ 
signal and is then written to the buffer memory if the SUPPRESS TRANSFER bit 
(Register 7 AH, Bit 5) is reset If the SUPPRESS TRANSFER bit (Register 7 AH, Bit 5) 
is set, then no data is written to the buffer memory. 

COMPARE ENABLE: When this bit is set and the READ GATE signal (Pin 37) is 
asserted, it will allow a comparison between Read Data and the Writable Control Store 
(WCS) DATA FIELD, or the buffer memory data (if the SEARCH OPERA nON bit 
(Register 7 AH, Bit 4) is set). 

OUTPUT: This bit drives the OUTPUT signal (Pin 33) and is used to synchronize 
extemallogic functions to the state of the Writable Control Store (WCS). 

INV ALID NRZ CONTROL: When this bit is set with the READ GATE signal (Pin 
37) assertech it will block the NRZ data input from being processed. 

STACK ENABLE: When this bit is set, Read Data is pushed on the eight-byte circular 
stack. 

RESET WRITE GATE: This bit is used to deassert the WRITE GATE signal (Pin 
38). The WRITE GATE signal (Pin 38) will be deasserted on the last count of the 
Sequencer word with this bit set. The WRITE GATE signal (Pin 38) is also deasserted 
when the Sequencer comes to the stopped state. 

SET READ GATE: The READ GATE signal (pin 37) will be asserted when the 
Sequencer word with this bit set is executed. The READ GATE signal (Pin 37) will be 
deasserted at the end of ECC or when the Sequencer goes to the stopped state. The READ 
GATE signal (Pin 37) will not be asserted if the WRITE GATE signal (Pin 38) is already 
asserted. 

SET WRITE GATE: The WRITE GATE signal (pin 38) will be asserted when the 
Sequencer word with this bit set is executed. After this bit is set, WRITE GATE control 
will be reset by executing a Sequencer word with the RESET WRITE GATE bit (Bit 5) 
set or when the Sequencer goes to the stopped state. The WRITE GATE signal (Pin 38) 
will not be asserted if the READ GATE signal (pin 37) is already asserted. 
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1..1...:..3. COH-DEH - COUNT FIELD (ReadlWrite) 

WG RG 
On On 
o 0 
o 0 
o 1 
o 1 
1 0 
1 0 
1 1 
1 1 

COUNT FIELD FUNCTIONALITY 

Data Max 
Transfer Bit 7 Bit 6 Bit 5 Bit 4 Bits 3-0 Coynt 
o AM PROCESS ECC RESERVED COUNT COUNT 32 
1 COUNT COUNT COUNT COUNT COUNT 256 
o AM PROCESS ECC RESERVED CRC SELECT COUNT 16 
1 ---------------------Ill...EG AL ----------------------
o AM PROCESS ECC RESERVED CRC SELECT COUNT 16 
1 ---------------------IlLEG AL ------------------------
o ---------------------IlLEG AL -----------------------
1 ---------------------IlLEG AL -----------------------
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1.:L..a COH-OEH - COUNT FIELD (ReadfWritel (cont'dl 

This sets the initial value of the Sequencer counter when a new state is entered. 

Bits 0-3 

Bit 4 

Bit 5 

Bit 6 

Bit 7 

COUNT: These bits are always used for the initial value of the Sequencer byte counter when a 
new state is entered. When it reaches zero, a new instruction word will be accessed from the 
Disk Formatter Writable Control Store (WCS). 

COUNT/eRC SELECT: In the Current Sequencer Word, when the SET WRITE GATE 
and the SET READ GATE bits (CONTROL FIELD, Bits 7 and 6 respectively) are reset, or if 
the DATA TRANSFER bit (CONTROL FIELD, Bit 0) is set, this is a count bit (for a 5-bit, 
or an 8-bit count field). (Note that the DATA TRANSFER bit (CONTROL FIELD, Bit 0) set 
and the SET WRITE GATE or the SET READ GATE bit (CONTROL FIELD, Bits 7 and 6 
respectively) set is an illegal selection.) If in the Current Sequencer Word, either the SET 
WRITE GATE or SET READ GATE bit (CONTROL FIELD, Bits 7 and 6 respectively) is 
set, and the DATA TRANSFER bit (CONTROL FIELD, Bit 0) is reset, then the CRC 
SELECT function is active. With this function active, this bit set initializes the ECC 
function to the CRC polynomial and when this bit is cleared, the ECC function is initialized 
to the 32156-bit computer generated polynomial. 

COUNT/RESERVED: When the DATA TRANSFER bit of the Current Sequencer Word 
(CONTROL FIELD, Bit 0) is set, this is a count bit (for an eight-bit count field). When the 
DATA TRANSFER bit (CONTROL FIELD, Bit 0) is reset, this bit is reserved. 

COUNT/PROCESS ECC: When the DATA TRANSFER bit of the Current Sequencer 
Word (CONTROL FIELD, Bit 0) is set, this is a count bit (for an eight-bit count field). When 
the DATA TRANSFER bit (CONTROL FIELD, Bit 0) is reset, this bit treats the incoming 
NRZ data (if the READ GATE signal (Pin 37) is asserted), or the outgoing NRZ data (if the 
WRITE GATE signal (Pin 38) is asserted) as an ECC or CRC field. 

COUNT/AM: When the DATA TRANSFER bit of the Current Sequencer Word 
(CONTROL FIELD, Bit 0) is set, this is a count bit (for an eight-bit count field). When the 
DATA TRANSFER bit (CONTROL FIELD, Bit 0) is reset, and the READ GATE signal (Pin 
37) is asserted, this bit will set the AM ACTIVE bit (Register 79H, Bit 7). When the DATA 
TRANSFER bit (CONTROL FIELD, Bit 0) is reset, and the WRITE GATE signal (Pin 38) is 
asserted, this bit wilI set the AM ACTIVE bit (Register 79H, Bit 7), and wilI be used to 
initialize the CRC/ECC Registers. If in the Soft Sector mode (Register 77H, Bit 7 is reset), 
the W AM· output will be asserted low as programmed in the W AM CONTROL Register 
(7BH). 
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11.4 EOH-FEH - PATA FIELD (ReadIWrfte) 

Bits 0-7 

I. DATA ~ 

17161514131211101 

This register is the source for all overhead bytes of data used by the device during Write 
operations. During Read operations, it is one of the operands to the comparison logic. When 
the DATA TRANSFER bit in Current Sequencer Word (CONTROL FIELD, Bit 0) is set with 
the WRITE GATE signal (Pin 38) asserted, the source for write data will be the external buffer 
memory. When the SUPPRESS TRANSFER bit (Register 7 AH, Bit 5) is set with the 
WRITE GATE signal (Pin 38) asserted, the source for write data will be the content of this 
register. 
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12. SEQUENCER REGISTERS 

The Writable Control Store (WCS) word being executed is stored in these registers. These registers 
soould only be written to by the microcontroller when the Sequencer is stopped. These registers can be 
read any time. 

1l..:J. 49H - CURRENT SEQUENCER WORP • NEXT ADDRESS FIELD (ReadlWrite) 

This register allows the microcontroller to access the NEXT ADDRESS FIELD of the Current Sequencer Word. 

~ 4AH - CURRENT SeQUENCER WORP • COUNT FIELD (ReadlWrite) 

This register allows the microcontroller to access the COUNT FIELD of the Current Sequencer Word. 

1 2.3 4BH - CURRENT SeQUENCER WORP • CONTROL FIELD (ReadlWrite) 

This register allows the microcontroller to access the CON1ROL FIELD of the Current Sequencer Word. 

12.4 4CH - CURRENT SeQUENCER WORP • DATA FIELD (ReadIWrite) 

This register allows the microcontroller to access the DATA FIELD of the Current Sequencer Word. 
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~ MICROCONTROLLER-HOST INTERFACE 

The local microcontroller interface to the Host is programmed through a set of commancL status. and control 
registers. Many of these registers are shared for XT and AT applications. The registers are configured to operate 
in PC XT or PC AT mode by programming the XT/AT SELECT bit (Register 58H. Bit 7). This configuration 
has to be done on power-up or after any assertion low of the RST* signal (Pin 36). Host resets will not change 
this configuration. Eight of these registers can be mapped to locations 40H-47H or 6OH-67H by programming 
the HOST REGISTER FILE DECODE SELECT bit (Register 77H, Bit 2). In general, these registers may be 
accessed at any time, except when noted. 

~ XI MOPE REGISTERS 

These registers are configured for the XT Command Blocks, Status and Configuration information transfer when 
the XTI AT SELECT bit (Register 58H, Bit 7) is set. In this mode, the register file has eight Command/General 
Purpose Registers and three ControVStatus Registers. The registers are as follows: 

ADDRESS 

40H or60H 
41H or 6~H 
42H or62H 
43H or63H 
44H or64H 
45H or65H 
46H or66H 
47H or 67H 
55H 
56H 
57H 

READ 

Command/General Byte 0 
Command/General Byte 1 
Command/General Byte 2 
Command/General Byte 3 
Command/General Byte 4 
Command/General Byte 5 
General Byte 6 
General Byte 7 
Mode/Status 
Drive Type 
DMAlIRQ ENABLE Status 

WRITE 

Command/General Byte 0 
Command/General Byte 1 
Command/General Byte 2 
Command/General Byte 3 
Command/General Byte 4 
Command/General Byte 5 
General Byte 6 
General Byte 7 
Mode/Status 
Drive Type 
Reserved 

13.1,1 4QH-47H (60H-S7H) - XI Command/General PUrpose Registers (ReadlWrite) 

Bits 0-7 The Command/General Purpose Registers allow the local microcontroller to transfer bytes 
between the Host and the disk controller without going through the buffer memory. These 
registers are used to receive the six command or configuration bytes and to send sense 
status or command completion status. The local microcontroller is locked out of these 
registers during transfers with the Host involving these registers. Host accesstothese 
registers are controlled by the local microcontroller through XT MODE/ST A TU S Register 
(55H). The microcontroller has read/write access to all the Command/General Purpose 
Registers. However, for the Host access, the read/write direction is controlled by the va· 
bit (Bit 5) in the XT MODE'ST A TUS Register (5SH). These registers are not affected by 
any Reset condition. 
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13.1.2 55H - XT MODE/STATUS 

This register contains control and status information for the XT interface. All transfers between the Host and 
the local register file are controlled by this register. This register is reset when the HOST RESET signal 
(HRESET-Pin 56) is asserted, or when the RST* signal (pin 36) is asserted low, or by a Host Programmed 
Reset. 

Bits 0-2 RJW LRTCO:2: These bits represent the number of bytes to be transferred between the Host 
and the Command/General Purpose Registers (40H-47H160H-67H). Up to 8 bytes may be 
transferred each time. These bits contain the transfer length minus one (i.e., LRTCO:2=O 
for a transfer of 1). The Transfer Address Pointer for the Command/General Purpose 
Registers always start with register 0 and is incremented on each byte transfer. A read of 
these bits represents the number of bytes minus one that is left to be transferred. 

Bit 3 RJW L R TN S: When this bit is set, it initiates a transfer between the Host and the 
Command/General Purpose Registers (40H-47H/60H-67H). This bit will be reset when 
the Host transfer is completed. The local microcontroller should not access the 
Command/General Purpose Registers when this bit is set This bit may be set by the 
local microcontroller only when there are no active transfers between the Host and buffer 
memory (i.e., when the BTRNS bit [Bit 4] is reset ). 

Bit 4 R BTRNS: This bit represents the state of Host-buffer memory access. When this bit is 
set, it indicates that transfers are active between the Host and the buffer memory. When 
this bit is set, the local microcontroller may not initiate a transfer between the 
Command/General Purpose Registers (40H-47H160H-67H) and the Host. 

Bit 5 RJW 110*: This bit determines the direction of Host data transfer when the BTRNS bit or the 
LR TNS bit (Bit 3 or 4 respectively) is asserted. See the following PClXT VO Bus Phase 
table. 

Bit 6 RfW C/D*: This bit determines the type of information being requested, Command, Status, or 
Data. See the following PC/XT VO Bus Phase table. 

Bit 7 RJW BUSY: This bit indicates that the disk controller is busy executing a command. This bit 
is set during the Selection phase by the Host by writing to the SELECf PORT (port 2). 
The local microcontroller resets this bit at the end of the command. 

BUSY C/D* 1/0* STATE OF CONTROLLER DIRECTION OF TRANSFER 

0 x x IDLE 
1 0 0 DATA PHASE PC to Disk Controller 
1 0 1 DATA PHASE Disk Controller to PC 
1 1 0 COMMAND PHASE PC to Disk Controller 
1 1 1 STATIJS PHASE Disk Controller to PC 

PCIXT 110 Bus Phase Table 
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13.1.3 56H - XT DRIVE TYPE (ReadIWrite) 

This register may be accessed by the local microcontroller at any time. Generally, this 
register contains information required by the XT BIOS driver to configure the physical 
attributes of the drive (Le., cylinders, heads, sectors/track). From the Host, this register 
appears as a read-only register which can be accessed by a Port 2 read. This register is not 
affected by any Reset condition. 

13.1.4 57H - XT DMAIIRQ ENABLE (Read Only) 

This register reflects the contents of the DMAJIRQ ENABLE Register (port 3) which is written to by the 
Host. This register can be accessed at any time. This register is reset when the HOST RESET signal 
(HRESET -Pin 56) is asserted or under a Host Program Reset 

Bit 0 R 

Bit 1 R 

Bits 2-7 -

DMAEN: This bit is the same as Port 3, Bit O. It allows driving the Host DREQ signal 
(Pin 51) during DATA phase transfers. 

IRQEN: This bit controls the enable for the tri-stated Host Bus HINT signal (pin 44). 
When this bit is reset, no interrupts will be issued to the Host microcontroller. When this 
bit is set, it allows the disk controller to interrupt the Host at the Command Completion 
phase. 

RESERVED. 
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ll:l AT Mode Regisiers 

These registers are configured for the PC AT Task File when the XT/AT SELECT bit (Register 58H, Bit 7) is 
reset In this mode, the register file has eight ComrnandlParameter Registers and three ControVStatus Registers. 
These registers are as follows: 

ADDRESS 

40H or 60H 
41H or 61H 
42H or 62H 
43H or 63H 
44H or 64H 
45H or 65H 
46H or 66H 
47H or 67H 
55H 
56H 
57H 
73H 

READ 

Error Status 
Write Precompensation 
Sector Count 
Sector Number 
Cy tinder Low 
Cylinder High 
DriveIHead Number 
Command 
ControlJStatus 
Drive 0 Status 
Drive 1 Status 
ECC Status [31:24]/[7:0J 

WRITE 

Error Status 
VVriteFTeco~nsation 
Sector Count 
Sector Number 
Cylinder Low 
Cylinder High 
Drive/Head Number 
Command 
ControlJStatus 
Drive 0 Status 
Dri ve 1 Status 
Autocommand "LOCK" Release 

These registers may be accessed by the local microcontroller after setting the XII AT SELECT bit (Register 58H, 
Bit 7) to O. (See the PC MODE CONTROL Register (58H), Section 8.6). The local microcontroller has write 
access to Registers 40Hl60H - 47H167H only when the BUSY bit (Register 55H, Bit 7) is set and the BTRANS 
bit (Register 55H, Bit 4) is reset The registers, except the AT DRIVE/HEAD NUMBER Register (46H166H), 
are not affected by any Reset condition. 

NOTE: The local microcontroller always has read access. 

Page 64 



CL - SH 260 

13.2.1 40H (60H) - AT ERROR STATUS (ReadtWrite) 

The local microcontroller can write detailed error status of the last command failure to this 
register. This register can also be used to set disk controller diagnostic errors during the 
Diagnostic command or on power-up. When an error occurs, this register can be loaded 
and the ERROR bit (Bit 0) set in the the AT CONTROUSTA TUS Register (55H). 

13.2.2 41 H (61 H) - AT WRITE PRECOMPENSATION (ReadIWrite) 

This register sets the boundary at which the disk controller will start precompensating the 
data written to the disk drive. The value in this register is the cylinder address divided by 
four. This register may only be read by the Host when the BUSY bit (Bit 7) in the AT 
HOST CONTROLLER/DRIVE STATUS Register is not set. 

13.2.3 42H (62H)-ATSECTOR COUNT (ReadtWrite) 

This register is used to specify the number of sectors to be transferred during a ReadlWrite 
Sector command. This register is decremented by the local microcontroller as each sector 
is transferred. If this register is loaded with 0 then 256 sectors are transferred. 

13.2.4 43H (63H) - AT SECTOR NUMBER (ReadtWrite) 

This register is used to specify the starting sector number for the current ReadIWrite Sector 
command. This register is incremented by the local microcontroJIer as each sector is 
transferred between the Host and the disk controller. 

Page 65 



CL - SH 260 

~ 44H (64Hl - AT CYLINDER LOW (ReadIWrite) 

This register is used to specify the lower eight bits of the disk cylinder address. This 
register, in conjunction with the AT CYLINDER HIGH Register (45H165H), constitutes a 
16-bit cylinder address. This register is incremented by the local microcontroller as each 
cylinder boundary is crossed. 

l..U.& 45H (65Hl - AT CYLINPER HIGH (ReadIWrite) 

This register is used to specify the upper eight bits of the disk cylinder address. This 
register, in conjunction with the AT CYLINDER LOW Register (44H164H), constitutes a 
16-bit cylinder address. This register is incremented by the local microcontroller as each 
cylinder boundary is crossed if the lower cylinder value overflows. 

13.2.7 46H (66Hl - AT DRIVE / HEAD NUMBER (Read,write) 

Bit 7 

EXT 

Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 

Sector Size Drv # Head Number 

This register is used to specify the sector size, drive and head number. The local 
microcontroller changes the head address as each track or cylinder boundary is crossed. 
This register is reset by assertion of the HOST RESET signal (HRESET -Pin 56), by 
assertion low of the RST* signal (Pin 36), by a Host Programmed Reset, or by a 
Diagnostic command (90H). The format of the register is shown above. 

U:.tl 47H (67Hl - AT COMMAND (ReadIWrite) 

A new command issued by the Host to the disk control1er is loaded in to this register. 
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13.2.9 55H - AT CONTROL I STATUS 

This register is reset when the RST* signal (Pin 36) is asserted low, or when the HOST RESET signal 
(HRESET -Pin 56) is asserted, or under Host program reset. Bits 1,2, and 3 of this register, however, are 
only reset by the HOST RESET signal (HRESET-Pin 56). 

Bit 0 RIW 

Bit 1 R 

Bit2 R 

Bit 3 R 

Bit 4 RIW 

Bit 5 RIW 

Bit 6 R 

Bit 7 RJW 

ERROR: This bit is set when an error occurred on"the last command or power-up 
diagnostics. This bit is reflected in the ERROR bit (Bit 0) of the AT HOST 
CONTROLLERfDRIVE STATUS Register. This bit is automatically reset by any Host 
write to the command port 1F7H. 

INTEN·: This bit reflects the status of the INTEN* bit (Bit 1) of the AT HOST FIXED 
DISK Register. The local microcontroller can only monitor this bit. When this bit is 
reset to logical 0, the tri-state interrupt line to the Host bus is enabled. 

RESET: This bit reflects the status of the RESET bit (Bit 2) of the AT HOST FIXED 
DISK Register. The local microcontroller can only monitor this bit. When this bit is 
set, the Host is issuing a programmed reset to the disk controller. This condition can be 
sensed by the local microcontroller through the PC RESET DETECTED bit (Bit 4) of the 
HOST INTERRUPT STATUS Register (50H). 

HD3EN: This bit reflects the HEAD SELECT 3 ENABLE bit (Bit 3) of the AT HOST 
FIXED DISK Register. The local microcontroller can only monitor this bit 

INT: This bit allows the local microcontroller to set an interrupt to the Host by setting 
this bit The read of this bit returns the status of the HINT signal (Pin 58). 

CDA T A: This bit is set by the local microcontroller whenever, on the previous read 
sector transfer, a data error had been corrected. This bit is reflected in AT HOST 
CONTROLLERIDRIVE STATUS Register, Bit 2. 

BTRNS: This bit indicates the state of Host buffer memory access. When this bit is set, 
it indicates that transfers are active between the Host and the buffer memory. In a disk read, 
this bit is reset when the last data is transferred to the Host. In a disk write, this bit is 
reset when the last data is transferred to the buffer memory. 

BUSY: When this bit is set, it indicates that the disk controller is executing a command. 
This bit is set when the RST* signal (Pin 36) is asserted low, or when the HOST RESET 
signal (HRESET -Pin 56) is asserted, or when the RESET bit (Bit 2) of the AT HOST 
FIXED DISK Register is set. If the MASTERfSLA VE MODE EN ABLE bit (Register 
S2H, Bit 1) is reset, this bit is also set when the Host writes to the AT HOST 
COM:MAND Register. If the MASTERJSLA VE MODE ENABLE bit (Register 52H, Bit 
1) is set, this bit is set when the Host writes to the AT HOST COMMAND Register only 
when the respective drive is selected. However, when the Host writes a Diagnostic 
command (90H) to the AT HOST COMMAND Register this bit will always be set. This 
bit is reset at the end of command execution by the local microcontroller. 
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13.2.10 56H - AT DRIVE 0 CONTROL I STATUS (ReadN/rite) 

This register contains drive-related status information that is part of the AT HOST CONTROUST A TUS 
Register when Disk Drive 0 is selected in the DRIVE NUMBER field (Bit 4) of the AT HOST 
DRIVElHEAD Register. This register may be accessed by the local microcontrolJer at any time. The XT/ AT 
SELECT bit (Register 58H, Bit 7) must be reset for AT operation. This register is reset when the RST* 
signal (Pin 36) is asserted low. 

Bit 0 

Bit 1 

Bit 2 

Bit 3 

Bit4 

Bits 5-7 

SKCMPO: This bit reflects the state of the Seek Complete signal from Disk Drive O. 
When the disk drive is not seeking, this bit is set 

F AUL TO: This bit reflects the state of the Write Fault signal from Disk Drive O. When 
this bit is set, it indicates that the disk drive is unsafe for access. 

READYO: This bit reflects the state of the Ready signal from Disk Drive O. When this 
bit is set, the disk drive is present but may not be ready for read/write transfers. 

RWCO: This bit reflects the state of the Reduced Write Current signal from Disk Drive 
O. When this bit is set, the current to the disk drive write heads has been reduced. 

OVERRIDE HD3ENO: When this bit is set, the HD3EN Bit (Bit 3) of the AT HOST 
FIXED DISK Register for Disk Drive 0 is forced to logical 1. 

RESERVED. 

13.2.11 57H - AT CRIVEl CONTROL I STATUS (ReadIWrite) 

This register contains drive-related status information that is part of the AT HOST CONTROUST A TUS 
Register when Disk Drive 1 is selected in the DRIVE NUMBER field (Bit 4) of the AT HOST 
DRIVEJHEAD Register. This register may be accessed by the local microcontroller at any time. The XT/ AT 
SELECT bit (Register 58H, Bit 7) must be reset for AT operation. This register is reset when the RST* 
signal (Pin 36) is asserted low. 

Bit 0 

Bit 1 

Bit 2 

Bit 3 

Bit4 

Bits 5-7 

SKCMPl: This bit reflects the state of the Seek Complete signal from Disk Drive 1. 
When the disk drive is not seeking, this bit is set 

FAUL Tl: This bit reflects the state of the Write Fault signal from Disk Drive 1. When 
this bit is set, it indicates that the disk drive is unsafe for access. 

READYl: This bit reflects the state of the Ready signal from Disk Drive 1. When this 
bit is set, the disk drive is present but may not be ready for read/write transfers. 

RWCl: This bit reflects the state of the Reduced Write Current signal from Disk Drive 
1. When this bit is set, the current to the disk drive write heads has been reduced. 

OVERRIDE HD3ENl: When this bit is set the HD3EN bit (Bit 3) of the AT HOST 
FIXED DISK Register for Disk Drive 1 is forced to logical 1. 

RESERVED. 
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13.2.12 73H - AUTQCOMMAND "LOCK" RELEASE (Write Only) 

A write to this register is the Autocommand LOCK Release mechanism. Releasing the 
Autocommand LOCK permits the local microcontroller write access to Registers 53H, 
5CH, 5DH, and read/write access to Register 70H. 
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~ ELECTRICAL SPECIFICATIONS 

14.1 Absolute Maximum Ratings 

1!:.2 

Ambient Temperature Under Bias ................................ 0° C to 70° C 
Storage Temperature ................................................. -65° C to 150° C 
Voltage On Any Pin With Respect To Ground .............. GND-0.5 to VCC+O.5 Volts 
Power Supply Voltage .: ............................................ 7 Volts 
Injection Current (Latch-up) at Room Temperature .......... 50 rnA 

S OTE: Stress above those listed under Absolute Maximum Ratings may cause permanent damage to the 
device. This is a stress rating only and functional operation of the device at these or any conditions 
above those indicated in the operational sections of this specification is not implied. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

D.C. Characteristics 

SYMBOL PARAMETER MIN MAX UNITS CONDITIONS 

vce Power Supply Voltage 4.75 5.25 V Operating 
VlL Input Low Voltage -0.5 0.8 V 
VIH Input High Voltage 2.0 VCC+0.5 V 
VOL{l)t Output Low Voltage 0.4 V IOL= 2 rnA 
VOL(2) Output Low Voltage 0.5 V IOL= 24 rnA 
VOH Output High Voltage 2.4 V IOH = -400 J..LA 
ICC Supply Current 50 rnA 
IOZ Tri-state Leakage -10 10 J.1.A O<VIN<vce 
n.. Input Leakage Current -10 10 J.1.A O<VIN<VCC 
CIN Input Capacitance 10 pF 
COUT Output Capacitance 10 pF 

~OTE: (1) All output pins except for the PC interface signals. 
(2) PC interface outputs except HINT 10 mAo 
(3) t IOL = 4rnA for RG and WG 
(4) Unused inputs must be tied to their inactive state to VCC or GND respectively. 

1!:..3 A.C. Characteristics 

The following timings assume that all non-Host bus output pins will drive one Schottky TIL load in parallel 
with 50 pF, all Host bus output pins will drive a 300 pF load, and all inputs are at TTI... levels. The MIN and 
MAX timings conform to the operating ranges of a power supply voltage of 5V ±5% and an ambient tempera
ture of O°C to 70°C. 
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Host DMA 8116-Bit Interface Timing Parameters 

SYMBOL PARAMETER MIN MAX UNITS 

DREQL DREQ low from DACK* low 80 ns 

RDTA lOR· low to HD[O: 15] valid 50 ns 

RDHLD lOR· high to HD[O: 1 ~ tri-state 0 20 ns 

WDS HD[O: 15J setuE to IOW* high 40 ns 

WOHlD HD[0:15J hold from lOW· high 10 ns 

RWPULSE lOR *fIOW· Eulse width 80 ns 

Host DMA 8/16-Bit Interface Timing 

OREQ / ~~~ __________ ~ ____________________ -J/ 

~ 
: OREal 

OACK* 
~~ __________________________________ -J/ 

lOR*!I0W· , ___________________ 7. 

:. .: 
FWVPULSE 

HO[O:15J (read) ___________________ ~-----------J~-----:-----~~--------------.... :.---------t~ .. : .• •. 
ROTA : RDHLD 

HOIO:151 (wr~e) __________________________ x~ ________ ~-------J~~----------:. .~4 .= 
WDS WDHLD 
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Host Programmed I/O 8/16·81t Timing Parameters 

SYMBOL PARAMETER MIN MAX UNITS 

CS16L HCSO· lowz AO:2 low to IOCSI6· low 0 20 ns 

IOCHL lOR */IOW· low to IOCHRDY· low 25 ns 

IOCHTWt IOCHRDY* Eulse width 0 5 x BCLK ns 

RDTA lOR * low to HD[O: 15] valid 60 ns 

RDffi.D lOR * high to HD[O: 15] tri-state 0 20 ns 

WDS HO[O: 15] setuE to lOW· high 40 ns 

WDHLD HD[O: 15] hold from lOW· high 10 ns 

RWPULSE lOR */IOW* Eulse width 80 ns 

ADRSET HCSO*, AO:2, A9IHCS 1 * , 25 ns 
setuE to IOR*/IOW* low 

:\DRHLD HCSO*, AO:2, A9IHCSI * hold, 10 ns 
from lOR */IOW* hi~h 

-t Maximum specification applies when the Auto Wait State Generation is disabled (Register 58H, 
Bit 2 is reset). 
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Host Programmed VO 8116-Bit Timing 

AO:2, HCSO* , ' __ _ ________ x.~~ ____________________________________ _Jx.~ ___ 

A9IHCS1* 

--------__ x.~--------------------------------------x.~----
IOCS16* 

~ .... _ ...J ~--------------------------------::: ~ 
~CS16L 

IOR*1I0W* 

,------------------7. 
IOCHRDY* 

RWPULSE ' 
. ADRSET !.4 .: Ar.RHLD :. .: .... : .I--__ MLJ ______ -t.:~: 

~~------------I:.,-~ 
OCHL~ ~:~.-------~~p: 

IOCHTW 
HD (0:15] 

--~--------------~----------~*~-----:--=*---------------(read) ... :.----------t ... : ~ 
ROTA :RDHLD 

HD [0:15] 
~~ __________________ ~x~ __________ ~ ____ ~x ______ __ 
(wrrte) ~~ .~ ~ ~ 

OOS 'NDHLD 
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Microcontroller Interface Tming Parameters 

SYMBOL PARAMETER MIN MAX UNITS 

Ta ALE Width 45 ns 

Taw ALE ... to WRITE*'" 25 ns 

Tar ALE ... to READ· ... 25 ns 

Tw WR* Width 140 ns 

Tr RD* Width 140 ns 

.-\5 Address AD [0:7J valid to ALE ... 5 ns 

Ah ALE'" to Address AD [0:7J invalid 20 ns 

Cs ALE ... to CS valid 5 ns 

Ch RD*'t or WR"''t to CS'" 0 ns 

Wds Write Data AD [0:7J valid to WR '" 't 55 ns 

Wdh WR * 't to Write Data AD [0:7J invalid 10 ns 

Tda RD"' ... to Read Data AD [0:7] valid 100 ns 

Tdh RD* 't to Read Data AD [0:7] 50 ns 
float (undriven) 

~OTE: ... Indicates falling edge. 't Indicates rising edge. 
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Microcontroller Interlace Tming 

Register Write Timing 

, 
Ta--~.·:~----------------------~:-W-d-h~:-----

:. , ~""""-Ah ~...; ~. ~: .. ~ . As ~ --,....-: . Wds· . 
_A_D.:..[o_:7l.:....-tN _______ ..J/.· , ______ /.. ~'-__ 

~Ch:~ 
: Cs : .... : 

_cs __________________ ~·----'~~-----------------~~~-----. . . . 
:~Taw~ 

WR- :: ..... ....-___ Tw ---4~.: 
-------------------------------\~--------~~--------

Register Read Timing 

~A.;;;;;.;LE~ _ __'/ 

~A~O~[O~:n~ ________ / 

_cs ____________ -..J/ 

~~--------------------------------

,------? 

: :4-Tda 
:+Tar~ 

. Tdh . :. ~ 
~'---

,'-----

RO- ~ ... t---Tr ---....j.-~ 
---------------------------~~~------------~~----------
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Disk ReadIWrite Timing Parameters 

15 MHz 20 MHz 
SYMBOL PARAMETER MIN MAX MIN MAX UNITS 

T RD/REF CLK Period 62.5 50 ns 

T/2 RD/REF CLK HighlLow Time 23 19 ns 

Tr=Tf RD/REF CLK Rise and Fall Time 5 5 ns 

Os NRZ valid to RD/REF CLK .. 15 15 ns 

Dh RDIREF CLK t to NRZ invalid 7 7 ns 

Ast AMD* valid to RDIREF CLK .. 10 10 ns 

Dv RD/REF CLKt to NRZ valid 10 25 10 25 ns 

WAvt RD/REF CLK t to W AM* valid 10 25 10 25 ns 

NOTE: ... Indicates falling edge. .. Indicates rising edge. 

t These specifications are only applicable in the Soft Sector mode. 
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Disk Read liming 

T Tf Tr 
.~ . .---------------~.~. . . . . .• .: ~:+- ~ :+-

RD~EFCLK /.~---T-/2--~,~ __ T_~ __ -J/.-------~'~: ________ :/ :,. .: 
~N..;...;RZ~ __________ --,/. Os : Dh ~'-----------
(read) ~~ .~ .... 

AMD* 

Disk Write liming 

RD~EFCLK/ 

,----"--/ 
~~ .: 

,'--------1: 

. Ov. 
: .. " '-----1 

: Dv 
: .. : 

~N~RZ~ ______________________ ~: ____ ?r---------------\ 
(write) 

:~ .. ...: 
WAM* . WAv: • . 
--------------------------------\~ __ ~~L' WAV?----

/~" 

NOTE: NRZ DATA changes after the rising (leading) edge of the RDIREF eLK (Pin 39). 
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Register 70H Access Timing Parameters 

SYMeOl PARAMETER MIN MAX UNITS 

To RD*' toMOE*' 40 ns 

Tda BD[0:7] valid to AD[0:7] valid 55 ns 

Trit RD*'" to AD[0:7] invalid 50 ns 

Toh RD*'" or WR*'" to MOE· ... 40 ns 

Taw AD [0:7] valid to WE*' 55 ns 

Tao AD [0:7] valid to MOE*' 55 ns 

Tcrl AD[0:7] valid to BD[0:7] valid 55 ns 

Twwh WR*'" to WE*t 40 ns 

Twdh WR * ... to BD[0:7J invalid 50 ns 

SOTE: , Indicates falling edge. ... Indicates rising edge. 

BA [0: 15] is valid from the previous cycles. 
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Register 70H Read Timing 

RD· 

~-------~.-----------,= . . 
~+- To -+: ~ Toh .. ~ 

----------------~~ . ~----------------
~-----------¥.------~ 

MOE· 

_BO~[O_:~~ ____________ ~< _______ ~------->~----------
A_O~[O_:n __________________ :~~: }~--------------

. ~'----_i__---I: 

Tda~ :~ 

Register 70H Write Timing 

WR· 

,-------------------! 
~Ao~ro~:n~ ______ ~<-~----------~-->~-----------------

:'-Toh ... 
MOE· :"":Tao 

~~----------~. -----'/ . . 
. . ~-4-TwM1 ~ 
~Taw : : . . WE· 

~'-----------~.--------_/.-------------
Twdh 

BO[0:7] ~ ___________ ..J):.)----------=---:._--: -~<- . 
~~Tad~ . . 
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Buffer Memory ReadWrite timIng Parameters 

SYMBOL PARAMETER MIN MAX UNITS 

TB BCLK Period 41 ns 

TB/2 BCLK HighlLow Time 16 ns 

TW=TBf BCLK Rise and Fall Time 5 ns 

Tl BUFCLKt Period 125 ns 

Av BUFCLKt" to BA [0:15] valid 50 ns 

Dov BUFCLKt t to BD [0:7] valid 50 ns 

Doh BUFCLKt t to BD [0:7] invalid 0 ns 

~fv BUFCLKtt to MOE*' 30 ns 

~fh BUFCLKt" to MOE*t 10 35 ns 

Wv BUFCLKt t to WE*' 30 ns 

\Vh BUFCLKt" to WE*t 5 30 ns 

Dma MOE*t toBA {0:15] Hold 5 30 ns 

Dis BD [0:7] valid to BUFCLKt ... 0 ns 

Dih BUFCLKt, to BD [0:7] invalid 10 ns 

TBbr BCLK t to BUFCLK t 24 ns 

TBbf BCLK ... to BUFCLK' 21 ns 

NOTE: ... Indicates falling edge. t Indicates rising edge. 

+ BUFCLK is an internal signal which indicates the period of buffer memory access cycle. These 
specifications can be tested when the period of BCLK (Pin 41) is the same as the period of buffer memory 
access cycles (i.e., Register 7FH, Bits 6 and 7 are 1 and 0 respectively). If the buffer memory access cycle 
period is programmed to be a multiple of the period of BCLK, BUFCLK above refers to the buffer memory 
access cycles and the falling edge referred to above would be coinciding with the rising (leading) edge of the 
BCLK signal (Pin 41). 
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Buffer Memory ReadJWrite Timing 

1B 
TBf lBr 

~~~. ~~~. 
:. :. 

~~: ________ V------/: TBI2 BCLK TB/2 ~ . ~------~ :. . : :. 11 .: 
~ :~TBbf 

BUFCLK :,.~; ------.....;...,;.~'_: ________ i 
~ :'-lBbr 

:., ~.Dma .. 4-:.: :..: .. . 
B_A~[~O_:15_] _____________ ' ____ A_V __ 1-----------------~~~~ ____ __ 

Mv • 
~ ~ 
: ~ 
: Wv : 
~ .: · . · . · ~ 
: Dov :\ 

:. .: 
~B~D~ro~:n~~-------------------------7. (buffer wrffe) 

Mh . 
~ : /.----~-------

~ 
: Wn :_-------
: ! 

Dis: Dih : 
: .. :~ .. : . . . . . 

~B~D~ro~:n~~ _______________________ /. 
(buffer read) 
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~ SAMPLE PACKAGE 

~ 84-Pin Plastic Leaded Chip Carrier (PLCC) Sample Package 

... ________ 1.185 Min 

1.195 Max 

+ 
.050 Typ 

NOTE: 

--.t~ 
.013 Min 
.021 Max 

Dimensions for the PLCC package are in inches. 
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1.185 Min 
1.195 Max 

1.150 Min 
1.158 Max 

i 
I .165 Min 

t .2~Max 



~ 100-Pln Quad Flcrt Pack (QFP) Sample Package 

19.85 Min 
.... ------ 20.15 Max -------~I 

13.85 Min 
14.15 Max 

ClDe 

2.60 Min 
2.80 Max 

0.13 Min L 
0.20 Max + 
0.40 Min 
1.50 Max 23.60 Min 

CL - SH 260 

0.575 Typ 

f 
17.60 Min 
19.20 Max 

0.65 
Typ 

~ 
f 

1.50 Min 
2.40 Max 

0° Min 
12° Max 

.... -------- 25.20 Max-------... 

NOTE: Dimensions for the QFP package are in millimeters. 
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1L TYPICAL APPLICATION 

SYSTEM 
BLOCK 
DIAGRAM 

SYSTEM 
MEMORY 

LOCAL MICRO
CONTROLLER 

CL - SH 260 

DRIVE CONTROL 

4.~~------~~.1~~ • .... - .... -_.. 1..:.:J DRIVE STATUS 

C/) 
::> 
CD 

~~-----1" 
~ 
() 
a.. 

1L ORDERING INFORMATION 

BUFFER 
MEMORY 

CIRRUS LOGIC Numbering Guide 

CL - SH 260 
CIRRUS LOGIC -=::r- J J 

Storage, Hard Disk 

Part Number 

Serial Data Rate: 
15=15MHz 
20 = 20 MHz 

Package Type: 

ENDEC 

vee 

15 PC - A I 1... Revisiont 

Temperature Range: 
C = Commercial 

P = Plastic Leaded Chip Carrier (PLCC) 
o = Quad Flat Pack (OFP) 

t Contact CIRRUS LOGIC for up-to-date infonnation on revisions. 
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ABOUT CIRRUS LOGIC 

CIRRUS LOGIC makes proprietary VLSI circuits for peripheral controller applications. Current product lines include: 
data communications circuits t disk drive controllers, and graphics and display controllers. 

A family of products are offered in each line. Each product provides a VLSI solution to a current system design require
ment You will find CIRRUS LOGIC to be different from other semiconductor companies in the way we respond to your 
needs, with VLSI products that are specific to your applications. 

The CIRRUS LOGIC formula combines state-of-the-art IC design automation technology with an understanding of 
system requirements that is uncommon in the semiconductor industry. The result is better VLSI products, with richer 
featurest brought to market in a time frame that allows you to lead your field. Our products help you compete. 

Our internally developed, proprietary SILATM IC design automation technology is unique in the industry.· It gives us 
unparalleled capability in bringing highly complex, high performance logic circuits to market in less than half the time of 
other semiconductor companies. But design technology is only half of the story. It is our knowledge of system require
ments, and our commitment to meeting the needs of the system design engineer that makes CIRRUS LOGIC a different 
kind of semiconductor company. CIRRUS LOGIC offers system level solutions in silicon. 

So look at our products. Talk to our systems and applications specialists. Consider the system-specific solutions that we 
offert and consider how your products can benefit from the capabilities of a new kind of semiconductor company ... CIR
RUS LOGIC. 

• U.S. Patent No. 4,293,783 

PrelimiNlry product information describes products which arc in development, or are subject to development&) changes. CIRRUS LOGIC believes the information contained 
in this document is accurate and reliable. However, it is subject to change without notice. No responsibility is assumed by CIRRUS LOGIC for its use; nor for infringements of 
patents or other rights of third parties. The S6-bit ECC Error Correction scheme of the CL·SH260 is Patent Pending. This document implies no license under patents or 
copyrights. mM is a registered lrademaIt., and PCXl' and PCAT are trademarks of IntertWional Business Machine Corporation. 

CIRRUS LOGIC, Inc., 1463 Centre Pointe Drive, Milpitas, CA 95035 PHOSE "08.945.8300 FAX 408.263.5682 TLX 171918 
CIRRUS LOGIC and SIL.A are IJademarks of CIRRUS LOGIC, Inc. e Copyright, CIRRUS LOGIC, 1988 
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