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1.1 GENERAL

This manual describes the RJP04 Moving Head Disk
subsystem manufactured by Digital Equipment
Corporation. The RJP04 subsystem consists of an RH11
Device Controller and from one to eight RPO4 Disk Drives.
The RHI1 interfaces with any PDP-11 processor via the
Unibus and controls one to eight RP04 Drives.

1.1.1 Scope
This manual is designed to provide Digital Field Service and
customer maintenance personnel with sufficient

installation, operation, and servicing information to install
and maintain the RH11. Because the RH11 is used with the
RP0O4 Drives, a description of the RP04 is included in this
manual. Detailed information on the RP04 Drive can be
found in the RP04 Device Control Logic Maintenance
Manual (DEC-00-HRP4M-A-D).

1.1.2 Related Documentation
Table 1-1 lists related documentation that supplements the
information in this manual.

Table 1-1
Related Documentation

Title Document Number

PDP-11 Peripherals
Handbook

112.00973.2908

RP04 Device Control DEC-00-HRP4M-A-D

Logic Maintenance Manual

Digital Logic Handbook 058.00173.2505

1.2 DISK FILE SYSTEM
Figure 1-1 shows the major components of a PDP-11
system containing an RH11 Device Controller and one to

CHAPTER 1
SYSTEM AND PHYSICAL
DESCRIPTION

eight drives. The processor and memory components can be
any of several types in the PDP-11 family since all of these
components are equipped with the standard Unibus
interface. This manual describes the RH11 Device
Controller as it interfaces with the RP04 Drives.

1.2.1 Unibus

The Unibus provides the interface between the processor,
memory, and the RHI11 Controller. All data transfers
between memory and the RH11 are accomplished via the
NPR data transfer facilities of the Unibus.

The RH11 contains two Unibus ports: one designated as a
control port and the second as a data port. Data may be
transferred through either port using the NPR transfer
facility. For normal operation, with memory connected to
Unibus A as shown in Figure 1-1, the data port is not used,
and the control port serves for both control and data
transfers. When memory is connected to Unibus B, a
programmable port select bit can cause data to be routed
through the data port. Figure 1-2 shows a system
configuration using multiport memory and both the control
port and data port.

. A third configuration which may be employed occurs in a
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multiprocessor environment. Figure 1-3 shows the RH11
system interfaced to a Unichannel 15 system and a remote
processor. In this type of configuration, the PDP-15 can
direct the PDP-11 to transfer data from common memory
to the disk. The data could then be transferred to another
memory bank associated with- the remote processor on
Unibus B.

Figure 1-4 shows a dual controller configuration with a
single processor; Figure 1-5 shows a dual controller
configuration with two processors.
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Figure 1-1 RH11 Simplified System Diagram

1.2.2 Massbus

Massbus is the name of the interface between the RH11
Controller and the RP04 Drive. The Massbus provides a
parallel data path between the RH11 and the disk devices,
and has a total maximum external cable length of 60 ft
between drives. Normally, a 25-ft cable connects the RH11
to the first RP04 and 2-ft cables connect one RP04 to the
next. The Massbus comprises two sections: an asyn-
chronous control bus and a synchronous data bus for
high-speed data transmission.

The purpose of the asynchronous control bus is to:
1. Transmit commands and information from the

controller to the drive for the purpose of
reading or writing drive registers

2. Notify the controller when an Attention
condition exists in one or more drives (refer to
Chapter 3).

3. Transmit status information from the drive to
the controller, and

4.  Provide a master reset to all drives from the
controller. )

The purpose of the synchronous data bus is to transmit
blocks of data at high speed between the controller and
drives and to control the initiation and termination of
block transmissions.
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Figure 1-2 RHI11 Multiport System

1.3 RH11 CONTROLLER

The RH11 Controller, in conjunction with the RP04,
provides an extremely fast and reliable mass storage system
that can be employed in timesharing or real-time data
storage applications. The following major functions are
performed by the RH11:

1. Interfaces with one or two Unibus cables

2. Communicates directly with the main memory
to fetch and store data

3.  Communicates with the central processor to
receive commands, provides error and status

information, and generates interrupts

4.  Interfaces with one to eight drives.

The RHI11 is divided into two major functional groups: the
register and control path and the DMA (direct memory
access) data path (Figure 1-6).

The register and control path allows the program to read
from and/or write into any register contained in the RH11
and the selected RP04 Drive. There are a total of 4 registers
in the RH11, 15 registers in each drive, and 1 shared
register that is partially contained in the RH11 and partially
contained in the selected drive.

The DMA data path functionally consists of a 66-word by
18-bit first-in, first-out memory and associated control
logic. The major function of this memory (hereafter
referred to as the Silo) is to buffer data in order to
compensate for fluctuations in NPR. latency time on the
Unibus.
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Figure 1-3 RHI11 Combined With Unichannel 15 System

1.3.1 Register and Control Path

When a PDP-11 instruction addresses the RH11 to read or
write any device register in the RH11 or in the drive, a
Unibus cycle is initiated and this data is routed to or from
the RH11 (refer to Chapter 3 for a detailed description of
the registers). If the register to be addressed is local
(contained within the RH11), the register control logic
immediately gates the data to or from the appropriate
register. If the register to be accessed is remote (contained
in one of the RP04 Drives), the register control logic
initiates a Massbus control bus cycle. Accesses to registers
in a drive via the control bus do not interfere with DMA
data transfers that may be going on at the same time. Local
RH11 registers specify parameters such as bus address and
word count while the drive registers specify parameters
such as desired disk address, status information, etc.

1.3.2 DMA Data Path
The DMA data path functionally consists of the Massbus
data bus, a Silo memory, and the Unibus NPR logic. The
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Silo memory compensates for fluctuations in NPR latency
times by buffering data between the Unibus and Massbus
data bus during DMA transfers.

Figure 1-6 shows a simplified block diagram of the DMA
data path. A single Unibus configuration is shown with
Unibus A serving as both the control port and the data
port.

The three data transfer commands that can be performed
by the RHI11 and RP04 are Write, Read, and Write-Check.
Before these data transfers occur, the program specifies a
memory address (MA), a cylinder address (CA), a desired
sector/track address (DA), and a word count (WC). The
memory address represents the starting memory location
which the data will be written into or read from. This
address occupies the 16 bits of the RPBA register and bits 9
and 8 of the RPCSI register (Chapter 3). The state of the
PSEL bit in the RPCSI register determines over which
Unibus the transfer will take place.
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Figure 14 Dual Controller Option (With One Processor)

The desired cylinder address is the cylinder address where
the head is to be positioned. This address occupies bits 09
through 00 in the RPDC register. The desired sector/track
address is the disk sector and track address and represents
the starting location on the disk surface where the data is to
be written or read from. This address is located in the
RPDA register.

The word count is a count of the number of words to be
transferred to or from the disk. The negative (2’s comple-
ment) of this number is loaded in the Word Count (RPWC)
register and is incremented toward O for each data word
transferred into or from memory. At the normal com-
pletion of a transfer, the appropriate number of words have
been transferred, and the RPWC register contains 0.

1.3.2.1 Write Operation — In a write operation, the data
words are transferred from memory to the disk via the
RHI1. The data path functionally consists of the Unibus
NPR logic, the Silo memory, and the Massbus data bus. The
program initially selects a drive and loads the bus address,
word count, and desired addresses (sector, track, and
cylinder). The program then loads a Write command code
(with the GO bit set) into the RPCS1 Control and Status
register. Unibus NPR cycles are initiated by the RH11, and

the data words from memory are transferred to the input
buffer (IBUF) of the Silo.

For each data word transferred, the word count is
incremented by 1 and the bus address is incremented by 2.
The data words are clocked into and “bubble” through the
Silo. When the first data word reaches the top, it is
automatically clocked into the Silo output buffer (OBUF).
When the Silo is filled and a word is in OBUF, the RH11
.asserts the RUN signal, which signals the drive to begin
writing data on the disk.

After the RUN signal is asserted, the disk begins searching
for the rotational position corresponding to the value in the
Desired Address (RPDA) register. When this rotational
position is found, the disk begins sending SCLK (sync
clock) pulses to the RH11 and starts receiving data words
from the RH11 via the Massbus data bus.

At the end of a transfer of each sector, the disk asserts the
EBL (end of block) pulse and looks at the RUN signal. If
the RUN signal is still asserted, the disk continues to receive
the next sector of data and writes it on the disk surface. If
the RUN signal is negated at the end of the EBL pulse, the
drive disconnects from the Massbus data bus.

1-5
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Figure 1-5 Dual Controller Option (With Dual Processor)

When less than a sector is transferred, the remainder of the
sector will be written with Os. The reason for this is that the
RHI11 negates the RUN signal at word count overflow;
however, the disk does not respond to the negation of RUN
until the end of EBL time, and therefore, the RHI1 sends
Os on the Massbus data bus when word count overflow
occurs.

Note that during a write operation, the Silo is filled or word
count overflow occurs before the RH11 signals the drive to
begin writing.

1.3.2.2 Read Operation — In a read operation, data words
are transferred from the RP04 Drive to memory via the
RH11 Controller. The data path functionally consists of the
Massbus data bus, the Silo memory, and the Unibus NPR
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logic. The program initially selects a drive and loads the bus
address, word count, and desired sector, track, and cylinder
addresses. The program then loads a Read command code
(with the GO bit set) into the RPCS1 Control and Status
register (Chapter 3). The RHI1 immediately asserts the
RUN line. The RP04 Drive begins searching for the
rotational position corresponding to the value in the
Desired Address (RPDA) register. When the position is
found, the disk begins sendig SCLK pulses to the RH11,
along with the data words. The data is clocked into IBUF
and is then gated into the Silo.

When the first data word has “bubbled” to the top of the
Silo and has been clocked into OBUF, Unibus NPR cycles
are initiated. Each time a word is transferred to the Unibus,
the word count stored in the Word Count (RPWC) register
isincremented by 1 and the bus address is incremented by 2.
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