






































































































The D Bus is the data input to the microprocessor. 
Tri-state drivers allow many signal sources to be 
connected to the bus, while only one at a time is 
enabled by the source/destination decode logic 
(Sheet 11). 

The following list describes D-Bus enabling 
signals: 

Component 
Function Term Enabled Sheet 

Slave Address XSDO 15D 2 
Data Input (MSB) XSDI 13D 12-
Data Input (LSB) XSD2 14D 12 
Q Bus Status XSD3 12D 12 
Read Buffer ENRD 2C 14 
Disc Status XSD5 15C 17 
Seek End/Unit Select XSD6 16C 18 
Error Status XSD7 8D 19 
Boot PROM XSD8 10F 11 
Switches XSD9 16D 3 
Literal XSDA 7G 9 
Switches XSDB 21C 5 
Scratch RAM Enable XSDF 8G,9G 12 

All data on the D Bus is under control of the firm­
ware as decoded by source PROMs 11C, 12G on 
Sheet 11. The microprocessor selects the proper 
input data by enabling one of the above lines. 

The Y Bus is the microprocessor output. Output 
of the microcode PROM 5G (Sheet 9) is decoded by 
lOG and 11G (Sheet 11) to select the destination of 
the data on the Y Bus. 

The following list describes Y-Bus enabling 
signals: 

Component 
Function Term Enabled Sheet 

Data Out Register 
(MSB) LXRO 12F 7 

Data Out Register 
(LSB) LXRl 14F 6 

DMA Address (MSB) LXR2 13F 7 
DMA Address (LSB) LXR3 15F 6 
Data Buffer Address 

(LSB) LXR4 10C, 14C 15 
Data Buffer Address 

(MSB) LXR5 14C,7C 15, 19 
Data Buffer Load LXR6 19E,6C 13, 14 
Load Extended Address LXR7 17G 7 
Drive Control (Tags) LXR9 12C 16 
Drive Control (Bus 0-7) LXRA 13C 16 
Load Vector Address LXRB 8C 8 
System Control LXRC 17F 3 
External Event LXRD 15C 17 
Q Bus Control LXRE 16F 3 
RAM Destination LXRF 8G,9G 12 

With the single exception of bus reply detector 
20F (Sheet 2), all Y-Bus data and address activity is 
controlled by the 15 signals shown above. 

Each LXR (Load External Register) signal acti­
vates a register which, in conjunction with Y-Bus 
data, latches the appropriate data word. 

Control Registers CR1 through CR6 are the out­
puts of the microcode PROMs (Sheet 9). These sig­
nals control the microprocessor functions and pro­
vide the data to the source/destination decode logic 
(Sheet 11). 

Data Buffer 

The data buffer and associated logic are shown on 
Sheets 13, 14 and 15. Data transfers to and from the 
buffer are both two-step operations. First, an entire 
sector of data is loaded into the buffer during either 
a read or write operation. Once loaded, the buffer 
contents are then transferred to disc or LSI -II 
memory in a completely separate operation. Figure 
5-3 illustrates read and write operations to and from 
the RAM data buffer. 

During a write operation, parallel data (YOO-Y07) 
is transferred from LSI -II memory via microproces­
sor to the write data register 6C (Sheet 14). The data 
(DATO-DAT7) is then transferred to the buffer 10D 
(Sheet 15). Parallel data (DATO-DAT7) from the 
buffer is then transferred to shift register 4C (Sheet 
14), converted to serial data (W DATA), and trans­
ferred to the data cable driver 17 A (Sheet 18). 

During a read operation, serial Read Data (R 
DATA) from the data cable enters the shift register 
3C and is transferred as parallel data to the Read 
Data register 1C, for transfer to the data buffer 
while the next byte is being shifted through shift 
register 3C. The read data from the buffer (DA TO­
DAT7) is transferred to driver 2C (Sheet 14) to the 
microprocessor for transfer to LSI-II memory. 

The counter located at 9C, 10C and 14C (Sheet 15) 
is used to address the location in the buffer where 
data can be written or read. The counter can be pre­
set to a specific starting address via the Y Bus of 
the microprocessor. 

ERROR CORRECTION CODE (ECC) LOGIC 

Functional Operation 

The ECC Generator (Sheet 19) does not correct 
errors; it generates codes during write and read 
operations, and during reading generates a syn­
drome. A syndrome is the result of merging check 
characters being read with check characters gener­
ated. A zero syndrome indicates no error; a nonzero 
syndrome indicates an error. This syndrome con­
tains all the information necessary to find the error 
location and the error pattern, Le., to allow error 
correction. 

The error location is found by counting the 
number of clock pulses required to make the Error 
Pattern (EP) output go high. The error pattern is 
then available on the LPO-LP3 and QO-Q7 outputs 
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A. WRITE - MICROPROCESSOR'TO RAM 

2901 YOO·? WRITE DATA DATO·? RAM 
~ .. 

MICROPROCESSOR ... REGISTER -.- DATA 
BUFFER 

10 14 15 

B. WRITE - RAM TO DISC 

RAM DATO·? READ/WRITE WDATA .... DATA .... 
DATA .. DATA SHIFT .. CABLE 

BUFFER REGISTER DRIVER 

15 14 18 

C. READ - DISC TO RAM 

G DATA .. READ/WRITE DATO·? .... READ DATA DATO·? .. RAM .. DATA SHIFT .. REGISTER "" DATA 
REGISTER BUFFER 

14 14 15 

D. READ - RAM TO MICROPROCESSOR 

RAM DATO·? READ DOO·O? 2901 ... ... 
DATA .. BUFFER .. MICROPROCESSOR 

BUFFER DATA DRIVER 
15 14 10 

Figure 5-3. Data Paths 

and can be used to exclusive OR with data. Either 
the computer or the controller corrects the error. 
Note that some error patterns cannot be corrected. 
These are flagged to the computer. 

Component Description 

During a write operation, a 32-bit ECC is 
appended to the header record and a 56-bit ECC is 
appended to the data record of each sector of 
information on the disc. ECC's are also generated 
while information is being read from the disc. The 
codes generated during the read operation are 
compared to the equivalent codes previously 
written. Discrepancies detected (errors) are signaled 
to the microprocessor and corrected if possible. 

The ECC logic is shown on Sheet 19. The ECC 
Generator (7D), also referred to as the Burst Error 
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processor, is used in three different types of opera­
tions: write, read, and correct. Detailed information 
about the ECC generator is given by an AMD, 
AM9520/Z8065 product specification. 

During writing or reading, information is con­
nected to the DO-D7 inputs of the ECC Generator. 
Select inputs SO and Sl determine whether a 32- or 
56-bit polynomial is being used. The 32-bit 
polynomial is used for ECC header checks, and the 
56-bit polynomial is used for data record check. The 
Data Buffer Write Strobe (DBWSl) is the source of 
Clock Pulses (CP) to the ECC Generator. 

Control information for the ECC Generator from 
the Y Bus is stored by LXR5 into ECC Control 
Register 7C. 

When Master Reset (MR-) is asserted, the logic 
is initialized. Asserting REP (Read Error Pattern) 
makes outputs LPO-LP3 and QO-Q7 active. 



Control inputs PO-P3 are not used. The ECC Gen­
erator functions selected by the CO-C2 inputs are as 
follows: 

C2 Cl CO Function 

L L L Compute Check Bits 
L L H Write Check Bits 
L H L Read Normal 
H L L Load 
H H L Correct Normal 

Check bit outputs QO-Q7 are connected to the 
DATO-DAT7lines one byte at a time under control 
of REP and CO-C2. The remaining outputs of the 
ECC Generator are stored in ECC status register 
8D (Sheet 19) by clock GSCLK. The microprocessor 
monitors ECC status on the D Bus during XSD7 
time. 

Outputs LPO-LP3 (Located Error Pattern), 
together with outputs QO-Q7, provide the 12-bit 
error pattern. Q7 is the MSB and LPO is the LSB of 
the pattern. Outputs LPO-LP3 are active only when 
REP is asserted. Output AE (Alignment Exception) 
is asserted if the error pattern will not line up auto­
matically during a correction sequence. This can 
occur because of the method of polynomial division 
implemented in the ECC generator. 

Output EP (Error Pattern) is asserted when the 
error pattern has been located during the correction 
sequence. Output ER is asserted if an error was 
detected after the last check byte had been read 
during a read function. 
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