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Revisions
DESCRIPTION

Released

Updated specifications and refined software-related
information. Added jumper configuration table.

Released per ECO #

Added specifications for iSBX 251C.
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ADDITIONAL SPECIFICATIONS
FOR THE
iSBX 251C

(113432)

The following outlines the differences between the iSBX 251C and the iSBX 251:

A.

B.

iSBX 251C Temperature Range:  Operating — 10°C to 40°C
- Storage = -20°C to 75°C

W7 — Boot Swap Enable Inhibit (iSBX 251C)

To write the bootloop W7 must be installed, without W7 no bootloop writes will take
place. ,

W3, Wé — Or-ing Jumpers

With W5 in place, Wé removed, the iSBX 251C has the same interrupt jumper
configurations as the iSBX 251.

With Wé in place, W5 removed, the signal and the DRQ signal from the 7220 are or-ed and

are on the MINTRO iine. W1 and W2 still select whether the 7220 DRQ signal is on the
MDRQT or MINTR1 line.
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CHAPTER |
GENERAL INFORMATION

INTRODUCTION

The iSBX-251 Magnetic Bubbie Memory Muitimoduie Board (here after calied the

'iSBX-251 board) is @ member of Intel's growing line of expansion Multimodule boards.

These boards are designed to augment boards containing an ISBX multimodule
connector, such as the iSBC series of single board computers.

The iSBX bus is an interface facilitating on-board expansion with iSBX Multimodule
boards. The iSBX bus is derived directly from the on-board CPU bus and, as such, an

iSBX Muitimodule board plugged into the iSBX bus becomes an integral element of
the single board computer. The physical interface between the single. board computer
and the iSBX Multimodule board is a unique connector designed specifically for the
iSBX bus. The iSBX bus is brought out to a female iSBX bus connector on the single
board computer and mates with its male eguivalent resident on the iSBX Multimodule

board (Figure 1-1).

The iSBX-251 board integrates system mass storage by supplying 131,072 bytes (128K
bytes) of magnetic bubble memory on one plug-in card. - This chapter contains a
description of the iSBX-251 board with specifications and lists the eguipment supplied
with the board and other compatible eguipment.

DESCRIPTION .

The iSBX-251 board is a double-wide Multimodule printed circuit board that inter-
faces with Intel iSBC boards equipped with iSBX connectors conforming to the iSBX
Bus Specifications. Design of the board is based on the Intel 7110 Magnetic Bubble
Memory chip and support circuitry and includes all the logic necessary to control the
7110 Magnetic Bubble Memory chip. The board components operate off the +5 VDC
and +12 VDC supplied via the iSBX connector. The 7220 Bubble Memory Controller

1-1
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chip, which controls the 7110 bubble memory chip, utilizes 16 commands for
communication between the host iSBC board and the bubble memory board, making
the 7110 operation transparent to the user.

The iSBX-251 board can be wired to operate in the polled access mode, generate an
interrupt on request from the 7220 BMC chip, or operate in DMA mode. Interrupt
pricrity is established on the host iSBC board.

Figure 1-1. iSBX Multimodule Board Concept

1-2
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1.4

1.5

EQUIPMENT SUPPLIED
The following equipment is supplied with the iSBX-251 board:

a. Schematic Diagram, drawing number 162795

b. 6 Screws, 1/4" 6-32 nylon.

c. 3 Spacers, 1/2" 6-32 nylon.
COMPATIBLE EQUIPMENT |
The iSBX-251 board must be used with a host board containing an iSBX multimodule
connector. Multimodule interfacing is provided through the Pl Muitimodule con-
nector on the iSBC host board.

SPECIFICATIONS

Specifications for the iSBX-251 board are provided in Table 1-1.

1-3
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Table 1-1. iSBX-251 Board Specifications
ITEM DESCRIPTION
I/O ADDRESSING: [/O addressing with one address line and one
select line via the iSBX connector bus (see
Chapter 2).
POWER REQUIREMENTS: +5 Volts, +.25 Volts, at 385 mA (max).

INTERFACE CONNECTORS:

ENVIRONMENTAL
REQUIREMENTS:

Operating
Temperature

Non-Cperating
Temperature

Air Flow

Relative Humidity

PHYSICAL
CHARACTERISTICS:

Width
Length

Height

Weight

12 Volts, 0.6 Volts, at 400 mA (max).

Interface |No. of | Pin Center Mating
: Pins | (ijn) | (mm) | Connector

iSBX Pl 36 0.1 2.54 | Intel
Connector 103059-001
Host Board

00 C to 559 C above 80% duty cycle
(320 F to 1319F)

0° C to 60° up to 80% duty cycle
(320 F to 1409 F)

-400C 1w 850C

(-409F to 1859F)

100 linear feet per minute

5% to 95% without condensation

7 .24 cm (2.85 inches)
19.1 em (7.50 inches)
1.26 cm (0.498 inches) iSBX 251 board only

3.14 cm (1.238 inches) iSBX 251 board and iSBC
host board.

362.9 gm (12.8 ounces)

1-4
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2.1

2.2

2.3

CHAPTER 2
PREPARATION FOR USE

INTRODUCTION

This chapter provides instructions for installing the iSBX-251 board on an iSBC single
board computer or other host board equipped with an iSBX connector. Inciuded are
instructions on unpacking and inspection; installation considerations such as power,
cooling, mounting and size requirements; DC characteristics; connector pin assign-

ments; jumper configurations; and installation procedures.

UNPACKING AND INSPECTION

Inspect the shipping carton immediately upon receipt for evidence of mishandling
during transit. If the shipping carton is severely damaged or water-stained, request
that the carrier's agent be present when the carton is opened. If the carrier's agent is
not present when the carton is opened and the contents are damaged, keep the carton
and packing materials for the agent's inspection.

It is suggested that all salvageable shipping cartons and packing material be retained
for future use in the event the product must be shipped.

INSTALLATION CONSIDERATIONS

The iSBX-251 board is designed to interface with Intel products that support the I/O
interface connector required for the Multimodule boards.

Power and environmental requirements are given in Table 1-1.

2-1
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Figure 2-1. iSBX Connector and Spacer Locations
2.3.1 Mounting Requirement

Figure 2-1 shows the iSBX connector locations, spacer locations, and the board
dimensions. Table 2-! lists the pin assignments of the iSBX connector. The iSBX-251
board mounts onto a host board supporting an iSBX mating connector and the proper
mounting holes. The mounting hardware supplied as part of the iSBX board includes:

a. 3 nylon spacers, /2" threaded, separate from the board.
b. 6 nylon screws, 1/4" 6-32, separate from the board.
c. One 36-pin connector (P1), factor-installed onto the board.

NOTE
The iSBX-251 board, when installed onto a host
iSBC board, occupies two additional card slots
adjacent to the host iSBC board in the 604/61%

card cage.
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Figure 2-2 shows the clearances for an iSBX-251 Multimodule board mounted onto a
host iSBC board. Height dimensions shown are maximum.
\ \ ( !
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Figure 2-2. Mounting Clearances (Inches)
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Tahle 2-1. iSBX Pl Pin Assignment

Pin Mnemonic Description Pin Mnemonic Description
35 | anD Signal Ground | 36 | +5v +5Volts
33 MDo MDATA Bit 0 34 MDRQT M DMA Request
31 MDI MDATA Bitl 32 MDACK/ M DMA Acknowledge
29 1 MD2 MDATA Bit 2 30 OPTO Option G
27 MD3 MDATA Bit 3 28 OPTI Option |
25 MD4 MDATA Bit 4 26 Unused
23 MD5 MDATA Bit 5 24 Unused
21 MDé MDATA Bit 6 22 MCSO/ M Chip Select O
19- I MD7 MDATA Bit 7 20 Unused

17 - GND Signal Gnd 18 +5V +5 Volis

15 | IORD/ /O Read Cmd | 16 Cnused

13 IOWRT/ [/O Write Cmd 14 MINTRO M Interrupt 0

11 MAQO M Address Q 12 MINTRI M Interrupt |

9 -  Unused | 10 1§ . Unused

7 Unused § | MPST/ | M Present

5 RESET Reset 6 Unused

3 GND Signal Gnd 4 +5V +5 Volts

1 +12V +12 Volts 2 Unused

2.4 ELECTRICAL CONSIDERATIONS

¥

The iSBX-251 board communicates with the host board via a 36-pin connector that
comprises data lines, power lines, and control signal lines. The following paragraphs
define the DC specifications of these lines, while the operational description is
deferred until Chapter 4.

2-4
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DC Specifications

The DC specifications for the iSBX bus interface (Pl) are summarized in Tables 2-2
and 2-3. Table 2-2 is the output specifications; Table 2-3 is the input specifications.
The output specifications are the minimum drive requirements on the output drivers
of the iSBX-25! board (that is, the data bus output drivers must guarantee at least
1.6 mA at 0.5V.). The input specifications are the specifications of the receivers on
the iSBX-251 board {for exampie, the loading of the address lines (MAC-MAZ2) can not
exceed 0.5 mA at .8 voits.

Table 2-2 iSBX-251 Connector P1 Output Specifications

Bus Signal Type IoL Max | VoL Max | Ioyg Max | Voy Min | Co Min

Name Drive (mA) (Voits) (nA) (Voits) {p£)
MDO0-MD?7 TRI 1.6 0.5 -200 2.4 130
MINTRO- ! TTL 2.0 0.5 -100 2.4 40
MDRQT TTL 1.6 0.5 -50 2.4 40
OPTO TTL 1.6 0.5 -50 2.4 40
MPST/ TTL NOTE 2

l. TTL = Standard totem pole output. TR! = Tri-state.
2. iSBX-251 board must connect this signal to ground.

Note:

IoL = Current output, low
Ioy = Current output, high
Co = Capacitance output

2-5
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Table 2-3 iSBX-251 Connector P1 Input Specifications
Bus Signal Type Ijp Max | Vin Max | Iy Max | Vin Max | Cj Max

Name Receiver (mA) (Volts) (uA) (Voits) (pf)
MDO-MD7 TR1 -0.5 0.8 70 2.0 40
MAQ TTL -3.5 0.8 70 2.0 40
MCS0 TTL -4.0 0.3 100 2.0 40
MRESET TTL -2.1 0.8 100 2.0 40
MDACK/ TTL -1.0 0.2 100 2.0 40
IORD/ IOWRT/ TR1 -1.0 0.8 100 2.0 40
OPTO TR -2.0 0.3 100 2.0 4Q

2.6

l. TTL = Standard totem pole output. TR1 = Tri-state.

Note:

I,
ITiH
Cy

]

Current input, low

Current input, high

Capacitance input

JUMPER CCNFIGURATIONS :

Either W1 (A to B) or W2 (A to B) must be jumpered. W! selects DRQ interrupt mode
and W2 selects DMA mode. Either setting will allow the board to operate in poiled

mode. Modes of operaticn are explained in Section 3.

W3 and W& are set at manufacture time according to observed characteristics of the

7110 memory device. They should not be changed by the user.
INSTALLATION PROCEDURE

CAUTION

Power down the system before continuing.
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The iSBX-251 board mounts onto the host iSBC board. Install the board as follows:

With the 6-32 screws, secure the three 1/2" plastic spacers w0 the host iSBC
board as shown in Figure 2-3.

Locate pin | on the iSBX connector (P1) of the Multimodule board and align it
with pin | of the iSBX connector on the host iSBC board.

Align the iSBX-251 board mounting holes with the spacers on the host iSBC
board. See Figure 2-1 for hole location.

Gently press the two boards together until the connector seats.

Fasten the iSBX-25! board to the spacer with the three remaining 6-32 nylon
screws.

NOTE
The position of an installed Multimodule board
and the hostboard connector may vary according
to the type of hostboard that is used.

)

i
\
1Y

iSBX 251 BOARD

i
A
1Y}
\S \VERRY

'
LX)

bk

1/2” 6-32 NYLON SPACER

€3
£23 HOST iSBC BOARD
\"‘/1/4" 6-32 NYLON SCREW
=251-004

Figure 2-3. Mounting Technique
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3.2

CHAPTER 3
PROGRAMMING INFORMATION

INTRODUCTION

This chapter provides programming information for the iSBX-251 board. Included is
information on how the board manipulates data, I/O addressing, system initialization,
and 7220 Bubble Memory Controller (BMC) utilization. The logic and design of the
iSBX-251 board is based on the 7110 Magnetic Bubble Memory (MBM) and its support
circuitry, consisting primarily of the 7220 BMC. The 7220 BMC is the only user
programmable device on the board.

This chapter provides information on how to invoke the 7220 BMC command set from
the host base board. This command set provides total conirol over the iSBX-251
board. Included in the programming information are the complete status register hit

definitions, DMA operation, and interrupt handling.

The following text presents an overview of how data is stored and accessed on the
iSBX-251 board. Following the overview, the 7220 BMC chip command set and its
implementation are explained. Each host board must be configured to provide the

necessary software to meet these requirements.

DATA STORAGE OVERVYIEW

The iSBX-251 board can b= configured via software to resemble a floppy disk or
similar data storage device, but the user must provide the programs to do this.
Internally, the iSBX-251 operates on one byte of data at a time.

When writing data, the host board transfers from one to 40 bytes to an internal buffer
in the 7220 BMC. The 7220 BMC performs a parallel-to-serial conversion on each
bvte and transfers the serialized data to the 7242 FSA. The 7242 and the remaining
board components store the serialized data in the 7110 MBM.
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3.3.1

When reading data, the opposite operation occurs. The 7242 FSA and support
components obtain eight bits of data from the 7110 MBM and transier it to the 7220
BMC. The 7220 BMC performs a serial-to-parallel conversion on the data, collects up
to 40 bytes of data and stores the data in its internal buffer until the host board is
ready for data transfer. '

7220 BMC OPERATION

The 7220 is an LSI Magnetic Bubble Memory Controller chip that contains the
circuitry and control functions for interfacing the host microprocessor board with a
7110 MBM chip and its suppbrt circuits. The 7220 makes the 7110 MBM look like a
peripheral to the microprocessor system bus. The 7220 performs all serial-to-parallel
and parallel-to-serial data conversions, and generates all timing signals necessary for
the proper operation of the MBM's immediate support circuitry. It contains a 40-byte
"First-In-First-Out" buffer (FIFO) for transmittal of data to and from the host board.
The details of the operations are discussed in Chapter &.

Signals provided by the 7220 BMC permit the iSBX-251 board to be wired to operate
in the Direct Memory Access (DMA) mode, the Interrupt-driven tode, or in the
Polled I/O mode. In the polled I/O method, the user must periodically check to
determine when a data transfer can take piace. In the Interrupt-driven mode, the
BMC DRQ line doubles as a "FIFO HALF FULL/HALF EMPTY" indicator and
generates an interrupt when at least 20 bytes of data can be transferred. In the DMA
mode, the user initializes the DMA conwoller on the host board to perform all data
transfers and then loads the BMC with the proper command to begin data transier.

These modes are explainéd in detail later in this chapter.

Jumper configurations for DRQ Interrupt mode and DMA mode are described in

Section 2.6.
7220 Registers

The 7220 contains three primary registers with which the user interacts. These are
the 8-bit Status Register (STR), the 4-bit Command Register (CMDR), and the 4-bit .
Register Address Counter {RAC). The Utility Register, Block Length Register LSB,

Block Length Register MSB, Enable Register, Address Register LSB, Address Register
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MSB, and FIFO Data Buffer are accessable via the RAC. The STR, CMDR, and RAC
are selected and accessed in one operation each, while the balance are selected by
first loading the RAC with the correct access code, then performing the desired
operation. Table 3-1 specifies the registers and access codes that can be selected via

the RAC.
Takle 3-1. Registers Accessed Viazliegister Address CsmtejContenm
p Y A
Register _ Code (Hex)* 4 p/féf@%o
FIFO ' 00 cog TS
(457
Reserved 00-09
Utility Register 0A
Block Length LSB 0B £
Block Length MSB oC
Enable A 0D
Address LSB OE
Address MSB OF

*1) Register codes 01 to 09 (Hex) are reserved.
Random errors may be generated if the

reserved register codes are used.

2) The code is sent on the iSBX data lines
D0-D7 when iSBX signal WR/ is asserted.
1£{D0-D7/are in the range 10-20 (Hex), the
Command - Register is accessed (see
Table 3-3).

332 I/O Addressing
The microprocessor on the host iSBC board communicates with the programmable

7220 BMC chip through a sequence of I/O Read and Write Commands. The address of
the iSBX 1/O connector is determined by the host board configuration.
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The iSBX-251 requires two I/Q ports for operation; a Command/Status Port controls
I ——e (——————-\-—_—__'_’_______/_-—
access to reading the status register and loading the CMDR or RAC, while a Data
Port controls access to reading or writing the register specified by the Rg
_ RAC
To access the Command/Status Port, set AO=1; to access the Data Port set AQ0=0.
Table 3-2 shows the [/O signals and corresponding registers.
Table 3-2. iSBX-251 Register Selection
7220 BMC Pins Function
AO | D0-D7 RD/* | WR/
Data 0 Register Data 0 I Read Register Addressed by RAC
Port 0 Register Data L 0 Load Register Addressed by RAC
Command { | | BMC Status (Table 3-4) | O 1 Read BMC Status Register
Status 1 | 00 (Hex)-OF (Hex) 1 0 Load RAC
Port 1 | 10 (Hex)-1F (Hex) 1 0 Issue Command
1 | 20 (Hex) 1 0 Clear interrupt and point RAC 10
FIFO

*RD/=0 means [/O port read;
WR/=0 means [/O port write

For an 8-bit iSBX connector, such as on the iSBC 208 floppy disk controller, iSBX
address line MAQ is typically the least significant bit of the Multibus I/O port address
bit AO. For a l6-bit connector, such as on the iSBC 86/05 processor board, Multibus
1/O port address bit AO is used to select 8- or 16-bit mode. Multibus bit Al is then
connected to iSBX signal MAOQ.

For example, the iSBC 208 has two iSBX connectors and the iSBX 251 can be mounted
on one of them. When the system is configured, the user selects an I/O port address
for the iSBC 208. The two ports of the iSBX 25! are addressed by offsets from this
port address.

Circuitry on the iSBC 208 deccdes the Multibus [/O port address to select the
iSBX 251 ports. iSBX address bit MAQ then selects either the 7220 Data Port or the
7220 Command/Status Port.
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3._3.3

3.3.4

As an example, consider a host whose /O port address is 80 (Hex). The possible 7220

1/O port addresses are:

16~bit I/O 8-hit I/O
Port Address Port Address
(Hex) (Hex)
iSBX Base Address &0 80
7220 Data Port 80,84,... 80, 32,...

7220 CMD/Status Port 82, 86,... &1, 83,...
7220 Command Set

The 7220 BMC command set comprises 16 commands. These commands are
transierred to the iSBX-251 board from the host board. Most of these commands
require multiple bytes to fully specify the operation that the BMC is to perform. The
command set is listed in Tabie 3-3 along with the operation codes.

If bit 5 in the Command Register is set, the INT pin on the 7220 BMC will be set low,
clearing the interrupt. The command specified by bits 0-4 will then be executed.

For example, writing a 32 (Hex) to the Command Register will clear any interrupt
and then cause 2 'READ BUBBLE DATA' to be executed.

If the previous command caused an interrupt, that interrupt' must be cleared before
the next command is executed. Typically, the user's interrupt routine will write a 20
(Hex) to the Command Register to clear the interrupt and point the RAC to the
FIFO.

Command Implementation

The RAC provides a means of addressing the remaining registérs required for
operation of the 7220 BMC and its support circuitry. The registers accessed via the
RAC are frequently called Parametric Registers, because they contain parameters to
commands written to the CMDR. Generaily, it is necessary to load the required
parameter information into these registers before issuing commands to the BMC. A
frequently used procedure is tw first load the paramertric registers in the order of

increasing register addresses, and then issue a read or write command to the CMDR.
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Tabie 3-3. 7220 BMC Command Set

Command .

(Hex)* Function
10 Write Bootloop Register Masked
1! Initialize
12 Read Bubble Data
13 Write Bubble Data

T le Read Seek
15 Read Bootloop Register
16 - Write Bootloop Register
17 Write Bootloop
18 Read FSA Status
19 Abort
1A Write Seek
1B Read Bootiocop
1C Read Corrected Data
1D FIFO Reset
IE MBM Purge
IF Software Reset
20 Clear BMC Interrupt and point RAC to FIFO

*The command is sent on the iSBX data lines D0-D7 when iSBX signal
WR/ is asserted. If D0-D7 are in the range 00-0A (Hex), the RAC is
accessed (see Table 3-1).

The commands are detailed in Section 3.%4.

To facilitate this procedure, the BMC automatically inc;:rements the RAC, if non-
zero, by one count after each wansier of data to or from a parametric register. This
enables the user to access the next register without having to make another write
reference to the RAC, thus cutting down on the number of operations required to
load all the parametric registers.

The RAC increments from the initially lcaded value through address 1111 binary and
then on to 0000 hinary (the FIFO address). At this point it no longer increments. All
subsequent data Tansfers to the data port will te to or from the FIFO until the RAC
is loaded with a different register address.

3-6



iSBX-251 Technical Manual

112924

335

The user issues a2 command by writing 2 command code to the command register
(CMDR).

7220 BMC Status Register

The 7220 BMC status register (STR) provides information about error conditions,
completion or termination of commands, and the BMC's readiness to transfer data or
accept new commands. The register is eight (8) bits wide. Table 3-4 shows the

relevant position of each status indicator in the register.

NOTE
The 7220 Status Register is cleared when the
host clears the 7220 interrupt (the INT pin). This
is done by writing a 20 (Hex) to the 7220

Command Register.

Table 3-4. 7220 BMC Status Register Contents |

716ls5lal3l2]1]o

" Busy

Op Complete
Op Fail
Timing Error (TE)
Correctable Error (CE)
Uncorrectable Error (UCE)
Parity Error (PE)
FIFO Ready
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The Status indicator hbits have the following meanings:

BUSY -
{(when=1)

OP COMPLETE -

(when=1)

OP FALL -
(Whéﬂ:l)

3-8

Indicates the BMC is in the process of
executing a command. In the case of
a Read command, Busy may also indi-
cate that the data has not been com-
pletely removed from the FIFO, and
therefore DRQ is still active. Busy
will then drop as soon as DRQ drops
(after the user has finished reading the
data remaining in the FIFO).

¥hen BUSY is high, none cf the other
status indicators are valid, except for
FIFO READY. ABORT is the only

~ command that can be issued while

BUSY is high.

Indicates the successiul completion of

a command.

Note that on a read command, BUSY
will remain active until the FIFO is
drained, even though OP COMPLETE
is asserted as soon as data is trans-
ferred from the 7110 bubble chip to
the FIFO.

Indicates that the BMC was unable to
successfully complete the current
command. The reason for failure can
be determined from other hits in the
Status Register (TE, CE, UCE, PE).
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TIMING ERROR (TE) -

(when=1)

CORRECTABLE ERROR (CE) -
{when=1)

UNCORRECTABLE ERROR (UCE)
{when=1)

PARITY ERROR (PE) -
(when=1)

-—

3-9

Indicates that an FSA has reported a
timing error of the BMC, or that the
host system has failed t© keep up with
the BMC, thereby causing the BMC
FIFO to overflow or to become empty.
TIMING ERROR is also set if no boot-
loop sync byte is found during initial-
ization, or if 2 Write Bootloop com-
mand is issued when the WRITE
BOOTLOOP ENABLE bit is equal to

zero in the enable register.

Indicates that an FSA has reported to
the BMC that a correctable error has
been detected in the last data block
transferred.

Indicates that an FSA has reported to
the BMC that an uncorrectable error
has been detected in the last data
block transferred.

Indicates that the BMC's parity check
circuitry has detected a parity error
on a data byte sent to the BMC by the
user on the data lines D0-D8. Since
Parity is not supported by the iSBX
Bus (except through the option pins),
this bit should be ignored by user

software.



iSBX-251 Technical Manual

112924

3.3.6

FIFO READY -

Has two functions. When the BMC is
not busy (BUSY=0) FIFO READY = 0
indicates that the FIFO and its input
and output latches are all completely
BUSY=0, FIFO
READY=! indicates that there is data
in the FIFO or in its latches. When
the BMC is busy (BUSY=l) FIFO
READY = | indicates (during read
operations) that the BMC output latch

empty. When

has data for the user or (during write
operations) that the BMC input latch
is ready to receive data from the user.

Status Register bits | through 6 are reset when interrupts are cleared. The status

bits and the FIFO are discussed in more detail later in this chapter.

7242 FSA Status Register

The 7242 FSA contains an 8-bit status register that reflects the internal status of the
chip. The status information is available to the 7220 BMC and the user via a 7220

Read FSA status command.

Although the user does not normally read this register, the 7220 BMC uses the FSA

status information to modify some of its internal operations. For additional technical

detail, consult the 7242 FSA data sheet. The FSA status register contents, shown in

Table 3-5, is accessed with the 7220 Read Status Register command.
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Table 3-5. 7242 FSA Status Register Contents

7i6 {5143 121110

Not Used 1
Not Used
FIFO Empty (FIFOMT)
FIFO Full (FIFOFL)

Error Correction Enable (ECF/F)

Timing Error {TIMERR)
Correctable Error (CORRERR)
Uncorrectable Error (UNCORRERR)

337 7220 BMC Enable Register or

The Enable Register (ER) is accessed by the user to enabie or disable various

unctions within the BRMC or the FSA. Table 3-6 shows the relevant position of each

unction controlled by the Ena ble Register. /? /4 s ff /7//7{,"-/?’ oD

f
£
4

Table 3-6. Enable Register Contents

71651413121 |0

Enable Parity Int.
Ena ble ICD (Internally Correct Data)
Enable RCD (Read Corrected Data)
Write Bocticop Enable
__ Maximum FSA — BMC Transfer Rate (MFBTR) LX[&42 Q=P
DMA Enable e
o

Interrupt Ena ble (Error)
&

T 0
/

2

o

{

Interrupt Enable (Normal)

Each Enable Register hit is described below.
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ENABLE PARITY INTERRUPT - Enahbles the BMC to interrupt the host
system (via the INT line) when the
BMC detects a parity error on the
data bus lines DO-D7.

ENABLE INTERNALLY* Enables the BMC to give the Internally
DATA (ICD) - Correct Data command to an FSA
when an error has been detected by
the FSA's error detection and correc-
tion circuitry. The FSA responds to
such a2 command by internally cycling
the data throdgh its error correction
k. When finished, the FSA re-
turns status to the BMC as to whether
or not the error is correctable. The
value of ENABLE ICD dffects the
action of INTERRUPT ENABLE
(ERROR), as explained below.

ENABLE READ CORRECTED Enables the BMC to give the Read

DATA (RCD) - Corrected Data command to an FSA in
which an error has been detected.
This causes the FSA to correct the
error (if possible) and also to tansfer
the corrected data to the BMC. T_E___

Read Corrected Data command is gl_s_cg
used to read into the BMC data

previously cerrecfed by the FSA in

response to an Internally Correct Data

command. In either case, when the
—_—

data transfer has been completed, the
BMC can read FSA status to deter-
mine whether or not the error was

correctable.
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ENABLE READ CORRECTED (Continued)

DATA (RCD) -
——"

VeSS

WRITE BOOTLOCOP ENABLE -

{(when=1}

MAXIMUM FSA-BMC TRANSFER RATE-
{(MFBTR)}
(when=0)

DMA ENABLE -
(when=1)

Yo

In the case of an uncorrectable error,
bad data may have been sent 1o the
user. The value of ENABLE RCD
affects the action of INTERRUPT
ENABLE (ERROR), as explained
below.

Enabies the booctiocp t© be written, If
this bit is equal to zero anc:i a Write
Bootloop command is received by the
BMC, the command is aborted and the
TIMING ERROR bit is set in the STR.

CAUTION
The bootloop should only be written
with the value printed on the 7110
memory device label.

MFBTR controls the maximum burst
transier rate from FSA(s) to BMC
FIFO. This rate is variable on the
"last page" of a multiple page |
transfer. (In one page transfers the
last page is the only page.) See Table
3-7 for effects of this bhit on the
various 7220-1 commands.

Enables the BMC to operate in DMA
data transfer mode,- using the DRQ
and DACK/ signals in interaction with
a DMA controller, When equal t
zero, DMA ENABLE sets up the con-
troller to support interrupt driven or

polled data wansier.
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INTERRUPT ENABLE (ERROR) -

oz,

INTERRUPT ENABLE (NORMAL) -
(Wh&:l)

O

Selects error conditions under which
the BMC stops command execution
and interrupts the host processor (via
the INT line). INTERRUPT ENABLE
(ERROR) operates in conjunction with
ENABLE ICD and ENABLE RCD, as
shown in Tahie 3-8.

Enables the BMC to interrupt the host
system (via the INT line), when a com-
mand execution has been successfully
completed (OP COMPLETE=! in the

TR
DL/

When reading data or reading the
bootloop, the assertion of OP
COMPLETE means that data has been
transferred from the 7110 bubble chip
to the FIFO. The BUSY f{lag in the
7220 Status Register will not go away
until the FIFO is drained by the user.

Tahble 3-7. MFBTR Bit Definitions

Number Maximum .
of MBMs Required MFBTR Bit
Operated Host Interface . .
in Parallel Datz Rate Read Command Write Command
! 50K byte/sec |27 2 N/A
! 12.5K byte/sec |gpeer’ 1) 0
NOTE: The MTBTR bit should always be set to "O" for all commands

except "Read Bubble Data."
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3.3.3 Error Correction
The 7220 BMC provides several levels of error correction options and multiple
interrupt options. Table 3-8 shows how the Enabie ICD, Enable RCD, Interrupt
Enable, and the indicated status register bits produce the error correction and
interrupt options.
Table 3-8. Error Interrupt Decoding
Interrupt Enable (Error)
Ena ble RCD
Enable ICD
OPTION 7{6|514{3(21110
Error Interrupts Disabled . 00 . . . 0.
Interrupt on TE only . 00 . . . 1.

RCD and Interrupt on UCE, CE, or TE = .01 . . .1 .

RCD and Interrupt on UCE or TE
Level | error correction

ICD and Interrupt on UCE Or TE  eeem——— . 10 . . . 0 .
Level 2 error correction

ICD and Interrupt on UCE, CE, or TE == .10 . . . 1.
Level 3 error correction

TE = Timing Error

UCE = Uncorrectable Error
CE = Correctable Error

ICD = Internally Correct Data
RCD = Read Correct Data
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Level | error correction is used when the user is not concerned with correctable
errors or error logging, When a read error occurs, the BMC automatically issues a
Read Corrected Data command to the 7242 FSA. The FSA cycles the data through
its error correction circuitry, updates its status register, and transmits the data to
the BMC. The BMC stores the data, with no regard to correct or incorrect data, in
its FIFO, then checks the 7242 FSA status register. If the data was correctable,
normal operation continues; if the data was not correctatble, the FSA stops command
execution and interrupts the host board. The entire read operation must be repeated
if the host board wants to reread the bad page of data. The p:arametric registers in
the BMC should be reloaded prior to repeating the operation.

In level 2 error correction, the BMC and FSA function similar to level | when a read

Ihad Adava o mas md wm o DAAT Al d s DA, o ol e
9 LI LIS YN, QiU WIS Vi Ut ©39

Register contents point at the bad page address. The host board can read the bad
page address and add it to a bad address table. The bad address table could be used
over a pericd of time to observe whether specific error patterns develop in the
bubble. If specific patterns develop, the bubble bootloop could be rewritten to ignore
these areas. The bad data can be retrieved, if desired, by issuing a Read Corrected ,
Data command. The read operation can be issued repeatedly without reloading the

parametric registers.

Level 3 operation provides interrupts for both correctable and uncorrectable errors;
thus, the host board can build an error address table that reiflects all locations where
errors have occurred. The remaining operation is similar to Level 2 operation.

When either RCD or ICD is enabled, ther lata bytes per page. When both are
off, there are 68 data bytes per page.

RCD and ICD should never be on simultaneously.

7220 Utility Register

The Utility Register (UR) is an 3-bit general purpose register available to the user. It
can be used in general program applications where a temporary storage location is

required.
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7220 BMC Block Length Register

The Block Length Register (BLR) is composed of two &-bit registers whose contents

determine the system page size and also the number of pages to be transferred in

response to a single read or write bubbie data command. The bit configuration is
given in Table 3-9.

Table 3-9. Block Length Register Configuration

Block Length MSB Block Length LSB
00 6 } ’
716 lslalslz2{tiodl7z]el5]al3]2]{1]0

1 | x| |

# FSA channels # pages to transfer

BLR MSB bits 7-4 determine the number of FSA channeis
used. For iSBX-251 these bits should always be set at
_0001. )

BLR MSB bit 3 is not used.

BLR MSB bits 2-0 and BLR LSB bits 7-0 determine the
number of pages to be transferred.

The MBM requires two FSA channels. Bits 7-4 of BLR MSB specify the number of
FSA channels to be accessed. These bits will always be set as 0001 binary for the
iSBX-25! board. Each page transferred will consist of 64 bytes of information if
error correction is enabled or 68 bytes if error correction is disabled. The iSBX-251
board contains a maximum of 2048 pages of data.
so0TY

The BLR LSB, together with the 3 least significant bits of the BLR MSB, specifies the
number of pages to be transierred during a single bubble data read or write command.
Up to 2048 pages can be transierred at one time. All 11 bits equal to zero specifies a
2048 page transier.
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3.3.12

7420 BMC Address Register

The Address Register (AR) consists of two 8-bit registers, whose contents specify the
7110 MBM and the starting address location in the MBM to be used in a data read or
write operation. Table 3-10 shows the bit configuration of these registers.

The low-order eleven bits designate the starting page address of the data transier.

The MSB bits 6-3 specify that cne MBM is used on the iSBX-251. For the iSBX-251,
the AR MSB bits 6-3 should be set equal to 0000.

Table 3-10. Address Register Configuration

Address Register MSB Address Register I SB

N e

7ielslaf3]|2]|tjo]| |7{6]5{«{3]2]1]0
X | I L ]

always 0000 starting page address

AR MSB bit 7 is not used.

AR MSB bits 6-3 always set to 0000 to specify one MBM
being used.

AR MSB bit 2-0 and AR LSB bit 7-0 specify the starting
page address within the MBM.

7220 BMC FiFO

The BMC FIFO Data Buffer is a 40-byte buffer through which data is transferred.
The primary purpose of the FIFO is reconciliation of the timing requirements
between the user interface to the BMC and the BMC interface to the FSAs. This

allows the data transier to proceed asynchronously and relaxe$ timing constraints,
both to the FSAs and also to the user's equipment.
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When the BMC is busy (executing a command) the FIFO functions as a data buffer.
When the BMC is not busy, the FIFO is available to the user as a general purpecse
FIFOC.

The FIFO is dual port, allowing data to be written at one port while data is
simultaneously read at the other port. A total of 40 bytes of data may be stored in
the FIFO. During execution of a command involving data transfer (between the user
and the FSAs) the data passes through the FIFO. The status of the FIFO is indicated
by both the FIFO READY bit and the BUSY bit in the status register. When BUSY=1,
FIFO READY=! indicates that the FIFO has available space for data or has data
ready to be read. When BUSY=0, FIFO READY=0 indicates the FIFO is empty.

The DRQ line, on the user interface, also indicates FIFO status. In DMA data
transier mode (DMA ENABLE=! in the enable register), the DRQ line and the
DACK/line tcgether provide a standard DMA data transfer capability; the BMC can
handshake with an 8257 or 8237 DMA controller. )

The DRQ line indicates 'FIFO HALF FULL' or 'FIFO HALF EMPTY" in the polled and
interrupt driven data transier modes (DMA ENABLE=0 in the enable register). This
provides an interrupt capability. During write operations, DRQ indicates when there
is room in the FIFO for 20 more bytes of data. During read operations, DRQ
indicates when there are 20 bytes of data in the FIFO for the user to read. It is
recommended that the user transfer data in blocks of 20 bytes, so that the user's
processor doesnt have to spend a large amount of time servicing this type of

interrupt.

In general purpose FIFO mode (BMC not tusy), FIFO READY=0 indicates that the
FIFO and its input and output latches are empty. When the BMC is not busy, the
FIFO is available to the user as a standard FIFO register file. This gives the user the
capability to use the FIFO in general purpose programming or to preload the FIFO
with data before issuing a Write command to the BMC. For example, the user may
write up to 40 bytes of data into the FIFO and then issue a Write Bubble Data

command.
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Table 3-11 provides a summary of the status and control lines connected with the
7220 BMC FIFQ in the non-DMA mode of operation.

The FIFO is addressed automatically after the last parametric register has been
written; since the RAC is self-incrementing.” Alternatively, the user can explicitly
address the FIFO by writing address zero into the RAC. It is important, however,
that the user never write any address (even the FIFO address itself) into the RAC
when the FIFO already has some data in it. This rule prevents accidental loss of
data.

TaHe 3-11. Summary of 7220 FIFO Indicators (Non-DMA Operation)

Indicator Meaning

DRQ=1 There is room for 20 bytes of data on a write
operation, or 20 bytes are available on a read
operation.

FIFO READY=1 There is room in the FIFO for at least one bvte on 2
write operation, or at least one byte is availabie on a
read operation.

BUSY=0 An operation has completed or faiied - check the 7220
BMC Status Register.

After a Write Bubble Data command is issued, the BMC will not start the data
transfer until the FIFO contains at least two bytes of data. During the execution of
read or write commands, it is the user's responsibility to keep up with the data
transfer process, so that the FIFO does not overflow or underflow. If the FIFO does
overflow or underflow befcre the specified data transfer is complete, the TIMING
ERROR (TE) bit will be set in the STR. To reset the TE status bit in the event of an
error, either a software reset followed by a FIFO reset, or an ABORT command must

be issued.
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3.4

3.4.1

COMMAND DESCRIPTIONS

As mentioned earlier, the user operates the bubble memory system by reading from
or writing to the user-accessible registers in the BMC. The user issues commands to
the BMC by writing to the command register (CMDR). This is done by sending a
command code (10 Hex to IF Hex) to the Command/Status Port (address bit AO=1).
Before issuing a command, the parametric registers must already contain any
required operands or modifiers. Aiter the registers have been ioaded, the actuai
command is issued. While the BMC is executing the command, the user must not
write to any BMC register except the FIFO. The user can read the STR at any time
to determine whether or not the BMC is busy. Commands can be written to CMDR
only when BUSY=0 is in the STR. When in the BMC accepts the command, BUSY is
set to 1. An Abort command, however, is accepted by the BMC at any time. When a
command has been completed (or terminated), BUSY is reset to 0. An interrupt is
generated if -the corresponding interrupt enable bits are set in the enable register

(ER)

Nbwinje

The 7220 command set will be dascrited in the foliowing secticns. The description
gives the command name, the actual bit code, the Hexadecimal code, and a

description of the commands use.

Write Bootloop Register Masked
Code = 00010000 (10 Hex)

Proper operation of the FSAs during data transfer to or from the MBMs requires that
the bootloop register contain (if error correction is used) exactly 270 logic s for
each FSA bootloop register. The user may select any subset of 270 "good™" loops from
the total number of availabie loops (if error correction is not used, 270 replaced by
272). As an altemative, the Write Bootloop Register Masked command may be used.
This command counts the number of logic 1s and masks out the remaining 1s after the
proper count has been reached.
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3.42

3.4.3

Initialize
Code = 60010001 (1! Hex)

The BMC executes the Initialize command by first interrogating the bubble memory
system to determine how many FSAs are present, then reading and decoding the
bootstrap loop from each MBM and storing the results in the corresponding FSAs
bootstrap loop register, / / The BLR MSB r must be set to 0001 )| binary before issuing the

L vt i it

Initialize comma.nd Thls allows the BMC to read both bootioops of the bubble and

.
.
e

bootloops). When the sequence is completed, the BMC leaves each bubble module at
a known address location and sets its own internal "next available page address"
register location to zero. The following parametric registers must be preloaded as
shown.

Address Register MSB (bits 6-3) = 0000 binary
Block Length Register MSB = 000 10000 tinary

As described in Section 3.5.5, an Initialize must be performed after an Abort when
the power is turned on. An Initialize command should also be issued when the mode
of error correction is changed (ICD or RCD).

Read Bubble Data
Code = 00010010 (12 Hex)

The Read Bubble Data command causes data to be read from the MBM into the BMC
FIFO. As data is read into the FIFO, the host system will be reading it from the
other end. All the parametric registers must be properly set up before issuing the
command. The host system must be capable of keeping up with the data transier rate
so FIFO overflow will not occur. The following parameter registers must be
prelocaded as shown:

Block Length Register MSB (bits 7-4) = 0001 binary

Block Length Register MSB (bits 3-0) and LSB (bits 7-0) = number of pages
to be transferred

Address Register MSB (bits 6-3) = 0000 binary

Address Register MSB (bits 2-0) and LSB (bits 7-0) = desired suartmg page
address 3.22
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3.4.4

3.45

Write Bubble Data
Code = 00010011 (13 Hex)

The Write Bubble Data command causes data to be read from the BMC FIFO and
written into the MBM. The host system writes data to one end of the FIFO and the
bubble system takes it from the other end. All parametric registers must be properly
set before issuing the command. The following parameter registers must be

preiocaded as shown:

Block Length Register MSB (bits 7-4) = 0001 binary

Block Length Register MSB (bits 3-0) and LSB (bits 7-0) = number of pages
to be written

Address Register MSB (bits 6-3) = 0000 binary

Address Register MSB (bits 2-0) and LSB (bits 7-0) = desired starting page
address

It is recommended that the user fill the FIFO with the first 40 bytes of data
before the write command is issued.

Read Seek
Code = 00010100 (14 Hex)

The Read Seek command rotates the MBM to a designated address location with
respect to the MBM's output track. No data transfer occurs. The MBM is rotated
until the next data location available to be read is the specified page address (in the
AR) plus one. The Read Seek command may be used to reduce latency (access time)
in cases where information is available for the user to predict the location of an
impending read reference to the MBM. After the Read Seek command is executed, .
the parametric registers must be written before any subsequent data transfer

commands take place. The Address Register must be preloaded as shown:
Address Register MSB (bits 6-3) = 0000 binary

Address Register MSB (bits 2-0) and LSB (bits 7-0) = desired next page
address minus one
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3.4.6

3.4.7

3.4.8

Read Bootloop Register
Code = 00010101 (15 Hex)

The Read Bootloop Register command causes the BMC to read the bootloop register
of the selected FSA channel, decode, and store this information in the BMC FIFO.
Twenty bytes are transferred for each FSA channel selected. The BLR MSB bits 7-4
specify the desired FSA channel. The user sets these bits to 0600 binary to read FSA
channel A and 0001 binary to read both channels of the 7242 FSA. Channel B can not
be read by itself. The Address Register must be preloaded as shown:

Block Length Register MSB (bits 7-4) = desired FSA channel

Write Bootloop Register
Code = 00010110 (16 Hex)

The Write Bootloop Register command causes the BMC to write the contents of the
BMC FIFO into the bootloop register of the selected FSA channel. Twenty bytes are
needed for each FSA channel selected. The BLR MSB bits 7-4 specify the desired

FSA channel. The user sets these bits to 0000 hinary to read FSA channel A and 000!
binary to write both channels of the 7242 FSA. Channel B can not be written by
itself. The Address Register must be preloaded as shown:

Block Length Register MSB (bits 7-4) = desired FSA channel

Write Bootlocop
Code = 00010111 (17 Hex)

The Write Bootloop command causes the existing contents of the MBM bootloop to be
replaced by new bootlocop data based on 40 bytes of information stored in the FIFOQ.
The data to be transferred must have been previously set up by the Write Bootloop
Register command. As a precaution, this command also requires an enable bit be set

in the Enahble Register before execution is permitted.
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3.4.9

3.5.10

3.4.11

Read FSA Status
Code = 00011000 (18 Hex)

The Read FSA Status command causes the BMC to read both FSA 8-bit status
registers and to store this information in the BMC FIFO. The status bytes are stored
in the first two bytes of the BMC FIFO. The command reads channel A status
register first, followed by channel B. The Read Status command is independent of all
parametric registers.

Abort :
Code = 00011001 (19 Hex)

The Abort command causes the termination of the command currently being executed
by the BMC. The 7110 MBM is stopped in a controlled manner, where no bubble data
is lost. The Abort command is accepted by the BMC (and is typically issued) when
the BMC is busy. An i
Write Seek

Code = 00011010 (1A Hex)

f I;OU {CP COM!PI ETE)

AYIL dviw & e )@

o C]
g
)
[}

The Write Seek command rotates the MBM to a designated address location with
respect to the MBM's input track. No data transfer occurs. The MBM is rotated until
the next data location available to be written is the specified page address (in the
AR) plus one. The Write Seek command may be used to reduce latency (access time)
in cases where information is available for the user to predict the location of an
impending write reference to the MBM. After the Write Seek command is executed,
the parametric registers must be rewritten before any data transfer commands may

be executed. The Address Register must be preloaded as shown:
Address Register MSB (bits 63) = 0000 binary

Address Register MSB (bits 2-0) and LSB (bits 7-0) = desired next page
address minus one
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3.4.12

3.4.13

3.4.14

3.4.15

Read Booticop
Code = 00011011 (1B Hex)

The Read Bootloop command causes the BMC to read the bootloop of the MBM and
store the decoded bootloop information in the BMC FIFO. The Read Bootloop
command must be immediately preceded by a Reset FIFO command. The BLR MS3B
bits must be preloaded as shown below to indicate the number of FSA's:

Block Length Register MSB (bits 7-4) = 0001 binary

Read Corrected Data
Code = 00011100 (1C Hex)

The Read Corrected Data command causes the BMC to read into the BMC FIFO a
256-bit block of data from the FIFO of each selected FSA channel after an error has
been detected. The data cycles through the error correction network of the FSA.
After the data has been read, the FSA reports to the BMC whether or not the error
was correctable. The Read Corrected Data command is used only if ENABLE ICD or
ENABLE RCD is set in the enable register (ER). The Block Length Register must be

preset as shown:
Block Length Register MSB (bits 7-4) = desired FSA

FIFO Reset
Code = 00011101 (1D Hex)

The FIFO Reset command ciears the BMC FIFO and its input and output latches.

MBM Purge
Code = 00011110 (1E Hex)

The MBM Purge command clears all BMC registers, counters, and the BMCs internal
"next available page address" register location. The block length register, BLR MSB
bits 7-4, the FSA present counter, and the four high-level bits of the address register

are not cleared.
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3.4.16

3.4.17

3.5.1

Scftware Reset
Code = 00011111 (IF Hex)

The Software Reset command clears all BMC registers, except those containing
initialization parameters. It causes the BMC to send the Software Reset command to
the FSA. No re-initialization is needed after this command. Additional commands

can be executed immediately after the Software Reset command.

Clear InterTupt and Point RAC to FIFO
Code = 00100000 (20 Hex)

This command clears the INT pin on the 7220 and sets the Register Address Counter
{RAC) to point t© the FIFO. An interrupt must be cleared before any other new
command is issued.

This command does not ciear the DRQ pin.
SOFTWARE PROTOCOLS

This section contains recommendations that may be used when writing iSBX 251
software.
Mode Selection (DMA/Polled or DRQ/Polied)

The iSBX-251 board has jumpers that are configured to allow it to operate in DMA
and polled mode, or in interrupt (DRQ) mode and polled mode. The selection between
DMA and polled mode, or between interrupt and polled mode, is made by user
software.

As referred to in Section 3.3.7, DMA is selected by setting bit 2 of the 7220 enahle
register to a 'l'. User software must also load DMA parameters, such as terminal
count and address, in the host DMA controller. (Figure 3-3 is a suggested outline of
this process.)
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3.5.2

3.5.3

3.5.4

Due to timing constraints, it is recommended that the Extended Write bit be set in
the host DMA contoller. The Extended Write bit is bit 5 of the Command Register
in the Intel 8237 DMA controller, and it is bit 5 of the Mode Set Register in the Intel
8257 DMA controller.

Issuing Commands to the 7220 BMC

When issuing commands to the 7220 Conwoller, make sure that the BUSY bit in the
7220 Status Register is zero, indicating that the previous command has finished. The
parametric registers can then be loaded and the appropriate command code can be
written to the command register. ABORT is the only command that can be issued
while the BUSY bit in the Status Register is equal to one.

it is also recommended that an Abort command be sent to the 7220 controller on

power-up, before the Initialize command is issued.
DRQ Interrupt or Polled Mode
It is recommended that the user keep a byte count during Interrupt or Polled Mode
data transfers, and not count on BUSY=0 or OP COMPLETE in the 7220 Status
Register to indicate that the transier is complete. This also makes it possibie to use
BUSY =0 as an error indication if it occurs prematurely.
General Interrupt Procedure
Follow this general procedure when the 7220 BMC INT pin becomes active:

I. Wait for the Busy bit in the 7220 Status Register 10 go low.

2. Check the 7220 Status Register to see what caused the interrupt. Depending

on what you have set in the 7220 Enable Register, the interrupt could mean
OP COMPLETE, OP FAIL, or a data error.
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3.5.5

)

1

f vou received an OP COMPLETE ZIrom a read operation, it will be necessary

to drain the FIFO. OP COMPLETE actually means that the operation

P

petween the 7220 controller and rest of the bubble system has finished. The
BUSY bhit in the 7220 Status Register won't go away until the operation
between the 7220 Controller and the host system has completed.

In any case, wait for the BUSY bit in the 7220 Status Register t go oiff.
cleanup tasks to perform.

Service the interrupt (save status, log errors, etc.)

Clear the 7220 interrupt (the INT pin) by writing a 20 (Hex) to the 7220
Command register. This will also clear the 7220 Status Register.

"Return from your interrupt routine.

Command Implementation Flow Charts

Figure 3-1 is a general flow diagram designed to cover the most commonly used

modes of operation. This, along with Figures 3-2 through 3-7, can be used as a guide

when writing software to drive the iSBX-251.
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START
YES
POWER-UP? ABORT
NO
¥
CHANGE
iCD OR ACD IN
ENABLE INITIALIZE
REGISTER?
~"NO
ENABLE HOST
¥
MODE? = ORa
/ INTERRUPT
/ NG T
/ J |
' DISABLE HOST
; DRQ
\ INTERRUPT !
i
* l
\ \
A\
\\ LOAD
N DMA PARAMETERS
MODE? IN HOST DMA
\,\ CONTROLLER
AN |
\~_,._..f 1
LOAD 7220
PARAMETERS
OMA MODE
 SERVICE-’
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POLLED POLLED MODE
MODE? SERVICE
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-~ DRQ L . Q .
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MODE? 55‘{“’!.55
NO [
)
SAVE
STATUS
i
v
251-013A

Figure 3-1.

Software Overview
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*  ADDRESS* | DATA
COMMAND | {HEX} | (HEX)
!
y : 1o
SEND /O WRITE i 0E3 i 13 ABORT COMMAND
ABORT ! !
i {
Y i
LOAD RAC 1/0 WRITE ; . OE3 | 0B: SELECTS RAC AND LOADS
WITH ADDR. : I ADDRESS OF BLR LSB
OF BLR LSB |
) |
\J :
LOAD BLR 1/0 WRITE 0EB DONT CARE (ON INITIALIZE
LS8 THRU ONLY)
DATA PORT
E
Y
LOAD BLR 1/0 WRITE 0E3 10; SELECTS 2 FSA CHANNELS
MS8 THRU .
DATA PORT "
L
LOAD ENABLE 1/0 WRITE OEB ! ENABLE FUNCTIONS (SEE SEC.
REGISTER THRU 237
DATA POAT
1
Y i :
LOAD AR /O WRITE CE8 . DONT CARE {ON INITIALIZE
LSB THRU ' ONLY)
DATA PORT i
T !
t
|
¥ i
LOAD AR 1/0 WRITE 0E8 | SELECT LAST BUBBLE GROUP
MS8 THRU BITS 6-3 = 0000
DATA PORT
] i '
SELECT 1/0 WRITE 0E3 11 (INITIALIZE)
INITIALIZE
COMMAND
]
i | -

251-014A ’

*As an example, a base address of OE8 is assumed. The port addresses wouid then be
OES and 0E9 for an 8-bit host, and OE8 and OEA for a 16-bit host.

Figure 3-2. Initialization
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* Assuming base address of OF0, 8-bit host

3-32

ADDRESS* DATA
COMMAND (HEX) (HEX)
-START N
v
DISABLE 1/Q WRITE QF8 Q
8237 or 8257
FUNCTIONS |
A\ i
LOAD LSB /O WRITE | OF0 | THE 3 LEAST SIGNIFICANT 8ITS OF
QF STARTING THE STARTING ADDRESS
ADDRESS
y
LOAD MS8 1/Q WRITE oF0 THE 8 MOST SIGNIFICANT 8ITS OF
QF STARTING THE STARTING ADDRESS
ADDRESS
|
|
Y
LOAD LSB OF 1/Q WRITE i OF1 THE 8 LEAST SIGNIFICANT BITS OF
TEAMINAL THE TERMINAL COUNT
COUNT UNT
t
i .
1 |
LOAD MS8 OF 1/Q WRITE QF1 THE 6 MOST SIGMIFICANT 8ITS OF
TERMINAL THE TERMINAL COUNT AND THE
COUNT 2-8IT OF CODE (READ, WRITE, OR
VERIFY)
Y ;
ENABLE /0O WRITE ‘ QF8 41; ENABLE DMA CHAMNEL 0 AND
8237 or 8257 | TC STOP
FUNCTIONS 3
'i
Y 1 (
END
251-015A

Figure 3-3. Loading Host DMA Parameters
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ADDRESS* | DATA
COMMAND (HEX) {(HEX}
i
Y i
Vh?‘?iDARDg% 1/0 WRITE 0E3 | 08; SELECTS RAC AND LOADS
OF BLR LSE : ADDRESS OF BLR LSB
y
tg:%_ﬁ;—g 1/0 WRITE 0€8 THE 8 LEAST SIGNIFICANT BITS
DATA PORT : OF THE NUMBER OF PAGES TO
BE TRANSFERRED
|
A
;ﬁé‘?ﬁ'ﬁ o i/O WRITE oe5 THE 3 MOST SiGNIFICANT BITS OF
DATA PORT THE NUMBER OF PAGES TO 8E
TRANSFERRED AND THE NUMBER
OF FSA CHANNELS ENABLED
FSA CHANNELS = 0001 FOR
S8X 251
Y
LOAD ENABLE
RECIT e R TS 1/0 WRITE OEB ::ABLE Fa;.-:;n‘sous (ls.i DMAﬂ
DATA PORT ABLE B EE SEC. 3-3-
E
¥
I.'.-SOBAgH‘;Z 1/0 WRITE 0Es8 THE B8 LEAST SIGNIFICANT BITS OF
THE STARTING ADDRESS WITHIN
DATA PORT EACH BURRBLE
i
|
Y
LOAD AR 1/0 WRITE 0E8 THE 3 MOST SIGNIFICANT BITS OF
MSE THRU THE STARTING ADDRESS AND A CODE
DATA PORT FOR NUMBER OF BUBBLES SELECTED
7 NUMBER OF BUBBLES = 0000
i FOR iSBX251
Y
1f WRITE, THEN 1/0 WRITE 0E8 FIRST PORTION OF DATA
LOAD FIFO WITH 1ST :
PORTION OF DATA
(RECOMMENDED FOR
TIMING}
v
SELECT READ 1/0 WRITE 0ED 12 TO READ BUBBLE DATA OR
OR WRITE 13 TO WRITE DATA :
COMMAND
-
251-016A

* Assuming base address of OE8, 8-bit host.

Figure 3-4. Loading 7220 Controller Parameters
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COMMAND:

2510174

ENTER

1/Q READ

ADDRESS: 0E3H

(ASSUMING BASE ADDRESS OF 0EB
AND 8-81T HQST)

DATA: 8-8IT STATUS CODE

READ
7220
STATUS

~-t——

BUSY?
80H

LNO

SAVE
STATUS

:

CLEAR 7220
INTERRUPT (IF
NECESSARY)

.

v

7220
FiFQ
RESET
COMMAND

{

Figure 3-5. DMA Service
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START

#BYTES =N

?

y

ADDRM = X

i
y

ISSUE WRITE
COMMAND

[

COMMAND

ADDRESS*
{HEX)

DATA
(HEX}

Y

READ 7220
STATUS

NO _~BusY?
{8GH|

WRITE TO
FIFO
18YTE

T

Y

WRITE TO
BUBBLE

v

£ BYTES =
# BYTES - 1

Y

ADDRp =

ADDRy * 1

Y

=BYTES =0

YES

y

SAVE
STATUS

Y

7220
FIFO RESET
COMMAND

|
\i

NO

/O WRITE

0E3

13

1/0 READ

8-BIT STATUS
CODE

IO WRITE

0EB

1 BYTE OF
DATA

1/0 WRITE

OEs

10

251-018A

Figure 3-6. Polled Mode Service (Write)
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Y

DISABLE
SYSTEM
INT.

NO

= BYTES LEFT

i
l

READ FROM
MEM. ADDA.

ettt B}

\J

WAITE 1
BYTE TO
FIFOQ

v

ADOR. =
ADOR. + 1

1

BYTE
CNT. = CNT. -1

8YTE
CNT. = 07

YES ¢

WRITE TO
MEM. ADDR.

251-019A

ENAGLE
SYS. INT.

v

COMMAND ADORESS* DATA
(HEX) {HEX)
8-8IT STATUS
1/0 READ 0E3 coDE
i
i
| 1 BYTE OF
1/0 WRITE 0E8 e

* Assuming base address of OE3, 3-bit host.

Figure 3-7. DRQ Interrupt Service (Write)
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8.2

4.2.1

CHAPTER &%
PRINCIPLES OF OPERATION

INTRODUCTION

This chapter provides a functional description and circuit analysis of the iSBX-251
Bubble Memory Multimodule I/O board. The functional description includes details on
the iSBX-25] board interface to the host iSBC board. A deécription of data handling
on the iSBX-251 board and the method of transierring this data to the host memory
location is included. Figure 4-1 shows a block diagram of the iSBX-251 board.

INTERFACE SIGNAL DESCRIPTION

The following paragraphs describe the function and use of the signals that communi-
cate data and commands between the host iSBC board and the iSBX-251 board.

iSBX Bus Interface
The iSBX bus interface is grouped into six functional classes: |

1. Control Lines

2. Addree.:s and Chip Select Lines
3. Data Lines

4, Interrupt Lines

5. Option Lines

6. Power Lines

4-1
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Block Diagram of iSBX-251 Board
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3.

5.

Control Lines

The Control Lines provide a communication path between the iSBC host board
and the iSBX-251. This communication link is broken down into four unique
functions. These functions, Command Lines, DMA Control, Initialize, and

System Control, are listed and described in the following text.

Command Lines

The Command Lines (IORD/, IOWRT/) are active low signals that provide the
communications link between the base board and the iSBX-251 board. An active
command line, conditioned by Chip Select (MCS0/), indicates to the iSBX-251
board that the address lines are valid and the board should perform the specified
operaticns.

DMA Lines

The DMA lines (MDRQT, MDACK/) are the communication link between the
DMA controller device on the host board and the iSBX-251 board. MDRQT is an
active high output signal from the iSBX-251 board to the DMA device on the hest
iSBC board, requesting a DMA cycle. MDACK/ is an active low input signal to
the iSBX-251 board from the DMA device on the host board, acknowledging that
the requested DMA cycle has been granted. One byte of data is transferred
between the iSBX-251 board and the host board for each DMA cycle.

Initialize Line

The Initialize Line (RESET) sent to the iSBX-25] board is generated by the base
board to put the iSBX-251 board in a known state.

System Control Line

The System Control Line (MPST/) is an output signal from the iSBX-251 board to
the base board. The signal, identified as Multimodule Board Present, is an active
low signal and indicates to the base board I/O decode logic that an iSBX-251
board is installed. The MPST/ signal is physically grounded on the iSBX-25!
board.

4-3
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6.

7.

3.

Address And Chip Select Lines

The iSBX connector provides three address lines (MAQ, MAL, MA2). However,
the iSBX-251 board uses only MAQ. The same is true for the Chip Select Lines,
two are provided (MCSQ/, MCS1/), but only MCSQ/ is used by the iSBX-251 board.

The base board decodes 1/Q addresses and generates the chip selects for the
multimodule boards. The base board decodes all but the lower order three
address bits in generating all multimodule board chip selects. Thus, a base board
would normally reserve two blocks of 8 I/O ports for each iSBX socket provided.

Address Line

The single address line to the iSBX-251 board, MAGQ, is used in conjunction with
the Chip Select Line to establish the I/O ports being addressed. When data is to
be written into or read out of any of the primary registers (CMDR, RAC, or STR)
MAQ is set high. When any of the secondary registers (those accessed via the
RAC address) are being used, MAQ is set low.

Chip Select Line

A single chip select line to the iSBX-251 board, MCSQ/, is used in conjunction
with the address line to establish the I/O port being addressed. This line being
active (low) conditions the /O command signals and thus enables communication
with the iSBX-251 board.

Data Lines
Eight bidirectional data lines (MDO-MD7) are used to transmit or receive

information to or from the iSBX ports. A data line is active or set when high.
MDQO is the least significant hit.
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10.

11,

12,

Interrupt Lines

The Interrupt Lines (MINTRO, MINTR1) are active high output lines used © make
interrupt requests to the host iSBC board. The iSBX-251 board requires only one
interrupt line, MINTRO. MINTRO is used in DRQ Interrupt mode.

Option Lines

There are two option lines (OPTD, OPT!) provided OPTO is connected to the D&
pin on the 7220 controiler and thus provides an optional parity line. OPTI! is
connected to the iSBX-251's on-board oscillator to provide the §MHz clock signal
for testing purposes.

Power Lines

The iSBX connector provides for the base board to send +5 and =12 Volts;
however, the iSBX-251 board requires only +5 and +12 Volts.

MULTIMODULE I/O COMMAND OPERATIONS

The command lines from the base board are driven by tri-state drivers with pull-up

resistors or standard TTL totem pole drivers. These lines indicate to the iSBX-251

board what action is being requested. The following sections will give the timing
diagram for iSBX-25] board commands and Figure 4-2 and Table 4-1 give iSBX bus
timing. Refer to the Intel iSBX BUS SPECIFICATION, manual order number
142686-001, for further informatioen.
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Table 4-1. iSBX Multimodule Board I/O AC Specifications
Symbol Parameter Min (ns) Max (ns)
3 _Address stahle before read 50 -
12 Address stahle after read 30 -
t3 Read pulse width 300 -
142 Data valid from read 0 250
152 Data flaat after read 10 150
tg Time between RD and/or WRT 150 -
t7 CS stable before CMD 25 -
tg CS stable after CMD 30 -
tg Power up reset pulse width 50 msec -.
110 Address stabie before WRT 5 -
t11 Address stable after WRT 30 -
1122 Write pulse width 300 -
1132 Data valid to write 250 -
tig Data valid after write 30 -
1152 MCLK cycle
tigd MCLK width
t;71b3 | MWAIT/ pulse width .
T8 Reset pulse width 10 msec -
t193 MCS/ to MWAIT/ valid
t20 DACK set up to I/O CMD 100 -
t7] DACK hold 30 -
t22 CMD to DMA RQT removed to - 200
end of DMA cycle
1933 TDMA pulse width
togls3 MWAIT/ to valid read data
503 MWAIT/ to WRT CMD
NOTES:

l. Required only if wait is activated.
2. If MWAIT/ not activated.
3. Not used on iSBX-251

4-6
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Figure 4-2. iSBX Bus Timing
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3.1 1/O Read
The 1I/O Read command timing is shown in Figure 4-3 and Table 4-2. The base board
generates a valid I/O address and chip select for the iSBX-251 board. In the
performance of an I/O read operation, the host iSBC board can address either the
Status Register or indirectly, the Utility Register, Address Register LSB, Address
Register MSB, or FIFO Data Buffer. To address the Status Register, the host iSBC
board sets MAOQ high; tc address the remaining registers (assuming the RAC was
previously set up), MAQ is set low. The iSBX-251 board must put valid data on the
data bus (MDO-MD7) within 250 ns. The host iSBC board reads the data and removes
the read command, address, and chip select.
Table 4-2. 1/O Read Timing
Symbol Parameter Min. Max. Unit

tAC Select Setup to RD L 0 ns

tCA Select Hoid from RD L 0 ns

iRR RD L Pulse Width 200 ns

tAD Data Delay from Address 150 ns

IRD Data Delay from RD L 150 ns

iDF Output Float Delay 10 100 ns

iDC DACK Setup to RD L 0 ns

tcD DACK Holdfrom RD L 0 ns

KD Data Delay from DACK L 150 ns

v " s (DMA Mode)
tcycr | "Read" Cycle Time btg-tg ns

4-9
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- CYCR -

=251-009

-t tRR : S<-—>r-—— WA
_ b ' \
" tac x J‘f DF E——
- - tHD——’T -t
DATA BUS . X‘ ———— -
-t tAD .
< %D - et T A\ ) =
Fi 4-3. 1/O Read Timin
gure g
1/O Write

5.3.2

The 1/O Write command timing is shown in Figure 4-4 and Table 4-3. The host iSBC
board generates a valid I/O address and chip select for the iSBX-251 board. In the
performance of an /O write operaticn, the iSBC board can address the Command
Register, Register Address Counter, or any of the secondary registers (assuming the
RAC would have been previously set up). To address the Command Register or the
Register Address, MAQ must be set high. To address any of the secondary registers,
MAQ must be set low. After the set up timings are met, the base board activates the
IOWRT/ line. The IOWRT/ line remains active (low) for 300ns and the data is valid
for 250ns before IOWRT/ is removed. The host iSBC board then removes the data
address and chip select signals.

4-10
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Table 4-3. 1/O Write Timing
Symbol Parameter Min. Max. Unit
tAC Select Setup to WR L 0 ns
tCA Select Hold from WR L 0 ns
tww WR L Pulse Width 200 ns
iDw Data Setup to WR L 200 ns
WD Data Hoid from WR L 0 ns
tnDe DACK L Setwp to WR L 0 ns
iCh DACK L Hold from WR L 0 ns
tcycw | “Write Cycle Time btp-10
1CQ Regquest Hold from RD L or WR L ‘ 150 ns
(Non-Burst Mode)
tDEAD | Inactive Time between RD L and WR L 150 ‘ns
- cYew >
DACK X X
’,4—- tDC —— (- LCD - !
cs ;
|
= X KX
TAC it 1 ww ! [ tcA l
|
DATA BUS X‘ l }(
- tow it tWD — 1
|¢———— tpeAD ———>
=251-010
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4.3.3

Direct Memoery Access (DMA)

The iSBX-251 board can be wired to operate in DMA or non-DMA mode. When the
base board is equipped with a DMA controller, the iSBX bus will support DMA
operation, permitting the host board processor to perform other tasks while data is
being transferred. The following timing example shows the interface lines in their
operational sequence. The DMA cycle is illustrated in Figure 4-5.

A
<
b
(]
w

ona -/ ‘_}

RD OR WR 7‘[ \k |

€]

#251-011

Figure 4-5. DMA Read Timing

A DMA cycle is initiated when the iSBX-251 board activates MDREQ to the DMA
controller on the hase board. Once the DMA controller gains control of the iSBX bus,
it acknowledges back to the iSBX-251 board with MDACK/. The DMA controller then
activates an /O Read, and iSBX-251 board puts valid data on the data bus (MDO-
MD7) within 250ns from the leading edge of ICRD/. The DMA contoller then
activates MEM WRITE/ to load the Read data into the hoé‘: iSBC toard memory. The
MDACK/ signal acts as a chip select and address to the Multimodule board (the MCS
and MAO-MAI signals are undetermined as they are driven by the memory address).
The iSBX-251 board removes the MDRQT during the cycle to stop the DMA cycle.
Once the read operation is complete, the DMA controller deactivates the read
command providing a data hold time. If the DMA request signal was removed, the
DMA controller will release the iSBX bus to the host processor and remove MDACK/.
If the request is not removed, the DMA controller will proceed to another DMA

cycle.
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4.4

bl

4.4.2

BOARD CIRCUIT DESCRIPTION

The iSBX-251 Bubble Memory Controlier board provides complete interfacing be-
tween the 7110 Magnetic Bubble Memory chip and the iSBC host board. The
following paragraphs present a functional description of the circuits resident on the
iSBX-251 board. Block diagrams of the chips are given only when they help clarify
operation of the iSBX-251 board. The internal operation of the chips is very complex
and is not covered here. The chip data sheets provide a2 detailed description of how

each chip operates.
Clock Circuit

The clock circuit consists of U2 and Y1. The 8 MHz signal from Y1 is divided by U2
to produce the 4MHz clock signal, which is routed to the 7220 BMC and the 7242
FSA. This circuit sets up the main timing for the iSBX-251 board.

7220 BMC Chip

The internal block diagram of the 7220 Bubble Memory Controller chip (U2) is shown
in Figure 4-6. The 7220 provides all the control and timing functions needed to
operate the Intel 7110 MBM and its immediate support circuitry. The 7220 provides a
MULTIBUS compatible user interface and also provides suitable interfaces 10 the
remaining support circuits that are described later.

1. Serial Data Bus

The iSBX-25] board contains & serial data bus that connects the 7220 BMC and
the 7242 FSA. The 7220 uses this bus t© communicate with the 7242. The 7242
is controlled by 16 commands that are discussed later in this chapter. The bus
consists of the following signal lines:

Ul-22 DIO

U1l-23 SYNC/
Ul-24 SHIFT CLK/
Ul-29 C/D/

4-13
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PWR FAIL/ — BOWER FAIL { /1 FSa = X +/
RESET/ ——] ABORT AND % SELECT b X — /
RESET OUT/ =—— _ RESET q LoGie b Y+ /
2 b ¥ ./
/, et TM A/
- TM B/
L ANTERNAL SUBBLE [= REPEN/
% 3;"(‘8, SIGNAL = 800T EN/
B DECODER | SWAP EN/
r WAIT/ ‘ é - BOOT SW EN/
«— % L SHIFT CLK/
UNUSEDON | DET ON/-¢—— SEQUENCER 7 - SYNC/
iSBX 251 % i
ERR FLG/ ——t> % > ¢/
L é e CLK
Veg — ‘//‘ CONTROL BUS
/ mBM
GND ——= % ADDRESSING
[ A\ | LOGIC AND
T yypuiiiidds B
;/// Y
?// L
REGISTER
Dg > FILE
o l L » e .
Ag ==  SYSTEM E ov/o-
BUS FIFO BOOTLOOP
CS/ ——m] INTERFAGE - »{ DECODER/
- ENCODER
RO/ =] A
OMa AND
WR/ =3 INTERRUPT
LOGIC
: 27251012 DACK/ DRQ INT D10 3USRD/
Figure 4-6. 7220 BMC Block Diagram
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2. Control Lines

The 7220 provides 10 signal lines for enabling various M3M control functions.
These signal lines are logically grouped below:

X+f, X~y Y+/, Y-/ These lines are used to create coil driver current
via the 7250 Coil Pre-Driver. These signals are

present on pins U1-39,38,37,36 respectively.

SWAP EN/, REP EN/, - These lines enable Bubble control via the 7230

BOOT SW EN/, Current Pulse Generator. These signals are pre-
BOOT EN/ sent on pin U1-31,33,30,32 respectively.
™ A/, TM B/ These lines are timing signals used to determine

CUT and TRANSFER puise widths respectively
within the 7230 Current Pulse Generator. These
signals are present on pins Ul-35 and 34 respec-
tively.

7230 Current Pulse Generator

The 7230 CPG (U%) converts digital timing pulses to analog current pulses to drive
the MBM. It controls the writing of data onto the MBM and the selection of the loop '
within the MBM into which data is written. For a more detailed discussion of the
7230, refer to the 7230 data sheet.

7242 Dual Formatter/Sense Amplifier

The 7242 FSA (U8) is the internal controller of the iSBX-251 board. It is controlled
by the 7220 and contains its own command set for communicating with the BMC. The
7242 provides for automatically handling the bubble memories redundant loops so the
loops appear transparent to the user and also provides for automatic burst error
detection and correction. The 7242 provides the following functions:

Serial Communincations - This block handles all transiers on the serial bus
and is shared by both channels of the FSA.

4-15
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Command Decoder

Internal Data Bus

I/O Latches, Flags, and
Bus Control

FIFO

Bootstrap Loop Register

Bubble I/O and Enables

- The 7242 contains a set of 16 commands to

4=

controi its internal logic and the 7230. The
Command Decoder interprets the commands
and sets the appropriate command and enable
lines. It maintains the FSA status and gener-

ates various reset lines.

This is the main data link between the Serial
communications block and all other data
sources in each half of the FSA.

These blocks insure that data transfers within
the FSA occur at the appropriate times and
under controlled conditions.

The FIFO is used to store data passing to and
from the MBM module. It is logically 272 bits
long in the "no error correction” mede and 270
bits in the "error correction" mode. A maxi-
mum block iength of 320 bits (40 bytes) may te
used.

This register is 160 bits long. It contains
information detailing the location of bad loops
in the MBM module. This data enables bubble
1/O to ensure that data is not loaded into or
written from the FIFO into tad loops. A logic
zero is written into bad loops.

These blocks are user in contolling the 7230,
7250, and the MBM. For further informatiocn on
the operation of these blocks, see the 7242 data

sheet.

....
an
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4.4.5

4.4.6

Error Correction Logic - When enabled, this block can correct any single
burst error less than or equal to 5 bits anywhere
in the 270-bit datz steam, including the 14-bit
error correction code. The FSA must be
operated in a buffered mode (for example, an
entire block is read prior to passing any data to
the Controller) before error correction can be
used.

7250 Coil Pre-Driver and 7254 Quad VMOS Drive Transistors

These packages (U4, U5, and Ué respectively) contain all the logic necessary to
completely drive the coils within the MBM module. The appropriate data sheets
should be consulted for a complete description of each package.

7110 Magnetic Bubble Memory Module

The 7110 MBM (U7) provides 1,048,576 bits of non-volatile solid-state data storage.
It is organized as 2048 512-hit pages and is controlled by the circuits described above.
Since the MBM is completely transparent to the user, its operation is not covered
here. The user is referred to the 7110 MBM data sheet and support literature for a
complete description of the chip.
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SECTION 5
MAINTENANCE
5.1 INTRODUCTION
This section describes required test equipment and provides preventive maintenance
procedures, troubleshooting procedures, a procedure for checking the power supplies,
and service repair assistance information.
5.2 REQUIRED TEST EQUIPMENT
l. Digital multimeter: 0 to +15VDC +0.001%, 0 to 10K Ohm +3%.
2. Oscilloscope: 0 to 15MHz.
5.3 PREVENTIVE MAINTENANCE
The following is a list of the preventive maintenance activities that should be
routinely performed to ensure satisfactory operation of the iSBX-251.
Table 5-1. Preventive Maintenance Schedule
CHECK FREQUENCY ACTION
System power supply Every 90 days Adjust the system power supply
voltages voltages to comply with the val-
ues specified in Section 2.5.
Air filters for system Every two to Clean as necessary.
cooling four weeks.
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5.4

5.5

TROUBLESHOOTING PROCEDURES

If a problem arises, the following general procedure should be performed:

1.

Check the power supplies and make sure they comply with the specifications
given in Secticn 2.5.

Make sure the board is properly seated in the chassis.

Look for obvious causes of failure, such as faulty connectors, lcose wires, and so
forth.

Check the inputs to the board. The I/O connections are listed in Table 2-1.
(Check that waveforms and timing are correct).

CHECKING THE POWER SUPPLY

To check the power supply:

l.

Verify that the following pins have voltages as shown (all voitages should be
referenced to the P1-3 ground):

Pl-4 +5YDC +5%
Pl-1 +12VDC +5%

Verify that the output ripple is less than or equal to the value shown below:
50mV peak-to-peak (DC to 500KHz).

If the supply voltages and/or the output ripple are out of tolerance, correct the
condition.

5-2
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SECTION 6
ENGINEERING DRAWINGS

6.1 INTRODUCTION

This section contains the schematic, an assembly drawing, and a parts list for the
iSBX-251 Multimodule card.

Drawing Number Description
162795 Schematic Diagram for iSBX-251
162793 Assembly Drawing and Parts

List for iSBX-251

112975 Subassembly Drawing and Parts
List for iSBX-251

6-1
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APPENDIX A

FILING A FREIGHT CLAIM

The following procedures are required to obtain a quick and precise settlement of a2
freight claim with any carrier.

1.

2.

Notify Intel Corporation, Memory Systems Operation, Marketing, of the damage
in order to begin claim procedures with Intel's insurance company.

List any discrepancies on both consignee's and carrier's copy of the freight bill
(such as missing packages, damages to the container, or anything seeming out of
the ordinary). Many freight claims are denied because the freight bill is signed
off as being clear of any damages. Initial the carrier's copy and have the carrier
initial the consignee's copy.

If any damage is found:
a. Save the contziner.

b. Hoid the damaged articles until an inspection has been made by an author-
ized agent.

c. Do not move or transport articles irom the immediate area.
d. Notify the carrier of damage and request an inspection.

e. Photograph the damage, if possible.

f.  Obtain copies of:

1) Freight Bill
2) Invoice
3)  Packing List

Inspection will usually be made within several days. The inspector will usually be
from an agency which specifically handles inspections for the carrier., The
inspector will try to ascertain two points: a) a description and the degree of
damage; and b) who was responsible for damage, that is, whether it is shipper’s
or carrier's negligence. It will also be necessary to have someone present at the
time of inspection who is aware of the damages. After the inspection is made, a
copy of the report will be given to the consignee. The claim can then be filed
with the insurance company.

Claim forms can be obtained from the inspector or from the carrier. Upon
completion of the claim form, submit the following documents to the carrier for
disposition:

a. Copy of the claim form
b. Copy of the inspection report

A-1
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c. Copy of the original invoice
d. Copy of the packing slip
e. Copy of the freight bill
f. - Copy of the repair cost estimate

Any other information which might be heipful, such as photographs.

0Q

NOTE
It is the responsibility of the party which had legal
ownership of the freight during transportation to file
the claim.
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APPENDIX B
RETURNED MATERIAL AUTHORIZATION (RMA) PROCEDURE

GENERAL INSTRUCTIONS

1f failure occurs in any printed circuit module (in warranty, or out of warranty), that
module can be returned to Intel for repair.

CAUTION

Repair of in-warranty modules by the customer may
void the warranty.

RETURNED MATERIAL AUTHORIZATION PROCEDURE

Intel offers several repair and repiacement plans. To determine which is best suited
for your needs call the Intel Hot Line 800-528-05%95, 7:00 a.m. t 5:00 p.m. Mountain
Standard Time.

A brief description of each plan is provided in paragraphs B.3, B.4, B.5 and B.6.

ON-SITE SERYICE

Certain of Intel's Memory Products are designated for on-site maintenance support.
Two types of on-site services are available. The preferred type of service is the
purchase of an annual maintenance contract for which you will be billed monthly.
You are assured of a reasonable field engineer response time, local stock of spares,
and unlimited service calls.

The second type of on-site support is per-call. The field engineer will respond on a
best efforts basis and local stocking of spares is not assured.

BRR (BEFORE RETURN REPLACEMENT)

A replacement part usually ships within 24 hours of 2 customer's call. This pian
provides the quickest response. This plan is for products not supported by the on-site
service defined above.

DRA (DIRECT RETURN AUTHORIZATION)

A defective board is sent to Intel for repair. Turnaround is targeted for 30 days.
This plan is used for economical repair or when return of same part (serial number) is
required.

RRA (RETURN REPLACEMENT AUTHORIZATION)

Replacement part shipped within 2% hours of receipt of defective part. This plan
offers advantages of both quick turnaround and reduced cost of repair. Original par<,
however, is not returned.

B-1
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