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ISA and MicroChannel Host
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Guide for the DP8025
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Controller)

INTRODUCTION

The Token-Ring Protocol Interface Controller (TROPIC) is a
microCMOS VLS| device designed for easy implementation
of IEEE 802.5 Token-Ring LAN interface adapters. The
TROPIC chip includes integrated Analog and Digital Token-
Ring interfaces and bus interface support for ISA and Micro-
Channel hosts.

This document addresses programming issues for TROPIC-
based adapters used in ISA or MicroChannel hosts.

In this document, any reference to “adapter”, without a spe-
cific reference to a particular bus, applies to both ISA and
MicroChannel TROPIC-based Token-Ring adapters.
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1.0 TROPIC ADAPTER INTERFACE SUMMARY

The interface provided by TROPIC-based adapters allows
Host software to communicate with the adapter hardware
and software. Host software uses the hardware interface to
issue commands, store and retrieve data, receive com-
mands, use timing facilities, and identify the adapter.
TROPIC Token-Ring adapters contain several areas that al-
low communication between Host software and the adapter.
These areas include:

® Programmed 1/0 (PIO)

¢ Memory Mapped |I/0 (MMIO)

® Shared RAM

e Basic Input/Output System (BIOS).

The PIO areas ‘are accessed using IN (Read) and OUT
(Write) 170 instructions. The MMIO and shared RAM areas
are accessed using memory instructions. The BIOS area,
which is read only, can contain an optional program that is
executed by the Host during power-on.

Host Transmit and Receive buffers and control blocks are
provided through the Shared RAM interface, which is man-
aged by a TROPIC integral controller. The control blocks
are used to pass commands and messages between the
Host system and TROPIC.
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Host software must perform the contro! functions and inter-
rupt handling for the adapter. The Host software must load
commands and parameters into the shared RAM and con-
trol interrupt bits in the adapter MMIO domain where the
interrupt status registers are located. The Host software
must then interrogate control blocks and registers when the
adapter has updated shared RAM.

This document describes in detail the sequence of opera-
tions, shared RAM assignments, the process of initializing
the adapter, and related responses. :

Overview of Adapter Interface Areas

This section briefly describes the adapter interface areas.
Detailed mappings are provided in a later section.

PIO

The PIO area is used for adapter configuration information

and control. The PIO area uses I/0 addresses that range

from:

® x0A20 to x0A27 for both the ISA Bus Adapter and the
MicroChannel Bus Adapter )

¢ x02F0 to x02F7 for the ISA Bus Adapter only.

These addresses are used to obtain the MMIO address and

interrupt level used by the adapter and provide the ability to

reset and release the adapter. For the MicroChannel Bus

Adapter, they are also used to obtain the shared RAM ad-

~ dress for the adapter.

MMIO
The MMIO area is a movable section of memory mapped
1/0 that is 512 bytes and consists of ths following:

o ACA: The Attachment Control Area contains registers for

adapter operations control. These registers include:

RRR: The shared RAM relocation register (RRR) is used
to get information for the shared RAM on the adapter.
For ISA Host adapters, it is also used to set the shared
RAM address in Host memory.

WRBR/WWOR/WWCR: The write region base register
(WRBR), write window open register (WWOR), and the
write window close register (WWCR) are used to control
the read/write access to the shared RAM on the adapter.
The R/O access is used to protect the Token-Ring Net-
work parameters. The R/W areas are used to pass data
to the adapter. .
HISR/TISR: The Host interrupt status register (HISR)
and the TROPIC interrupt status register (TISR) are used
for the main communication between the adapter and the
Host.

TROPIC’s Host Programmable Timer is a general pur-
pose timer for use by the Host software. The offset ad-
dresses of the timer registers are x1EOC and x1E0D with-
in the BIOS/MMIO segment.
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e The adapter ID PROM (AIP) is used to provide the adapt-
er type and the adapter's encoded address.

Shared RAM

The shared RAM is a movable section of memory and can
be 8 kB, 16 kB, 32 kB, or 64 kB. It is used for data transfer
and control blocks. Shared RAM is where data and all of the
software commands are stored.

BIOS

TROPIC has an optional BIOS area that is a movable 7.5 kB
section of mapped memory. This area can be used for ini-
tialization code that is executed at power-on.

Data Transfer

Data can be obtained from three general adapter sections:

e PIO area (8 bits wide). Byte read and write 1/0 instruc-
tions can be used. .

e MMIO area (8 bits wide). Both byte and word read and

write memory instructions can be used except when ac-

cessing the AIP. The AlP is 8 bits wide, but only 4 bits are

valid and should be accessed using a byte read memory

instruction to an even address.

Shared RAM area (8 or 16 bits wide for ISA Adapter and

16 bits wide for MicroChannel Adapter). Both byte and

word read and write memory instructions can be used.

Using Interrupts

TROPIC uses interrupts to alert Host software that events
have occurred on the adapter. Host software uses TROPIC
interrupts to communicate with TROPIC's MPU.

2.0 HOST ADDRESS SPACE STRUCTURE

A TROPIC adapter’s Host Address Space is divided into two
domains: the Shared RAM domain and the ROM/MMIO do-
main, as shown below:

Shared Memory—Host Address Map

i m——

ACA |
e
(IsA/MCA :
only) - I
Write Region
d=-0nl
Read-Only Shared RAM Domain
Write Window 16 or 64 kB
Read-Only
x00000 o

TL/F/11499-1

Shared RAM Domain

As discussed in Section 1.0, transmission and reception
data and control blocks are transferred between TROPIC
and the Host via the TROPIC Shared RAM area. This area
can be either 16 kB or 64 kB, depending on the Host's
upper memory area usage; its size and initial base address
are configured during Reset initialization. .

During operation, Shared RAM can be relocated and paged.
Location and paging status are available through the

Shared RAM address parameters defined in the RAM Relo-
cation Register (RRR) and Shared RAM Paging Register
(SRPRY), as described in Section 3.0.

Mapping of the buffers and control blocks in Shared RAM is
controlled by microcode. Buffer management and hand-
shaking are summarized in Section 5.0.

ROM/MMIO Domain

For MicroChannel and ISA Hosts, the ROM/MMIO domain
is 8k and includes 7.5k for BIOS and 0.5k for an area called
the Attachment Control Area (ACA).

Attachment Control Area (ACA)

x1FFF —
Adapter
aul’g'af::;" Identification
PROM (AIP)
X1F00 — ACA
Reserved Area 0.5kB
x1E80 —
Shared RAM
Registers
x1E00 —

TL/F/11499-2
The Adapter Identification PROM (AIP) area is a read-only
region that contains unique adapter parameters, such as the
|IEEE node address and serial number. The area from x1E80
to x1EFF is reserved and should not be accessed by the
Host.

The MMIO Registers (discussed in Section 3.0) serve as
important status and control registers that are accessible to
the Host during operation. Note that these registers are ac-
cessed by both TROPIC and the Host. The Host cannot
“lock” a register to prevent TROPIC access.

Addressing The ROM/MMIO Domain

The address driven to TROPIC by the Host contains several
fields when used in the MMIO area.

Host Address Bits
A23 - 8 76 5 4 A0

MMIOregionaddressl Area ' CMD I Reg#J

Bits 23 through 9 select the MMIO region.

Bits 8 and 7 select the 128-byte area within the region, as
follows:

b00 The attachment control area.

b01 No access. This is a reserved area.

b10 The adapter identification area A.

b11 The adapter identification area B.

Bits 6 and 5 select the specific MMIO command (CMD) to
be performed.

Bits 4 through 0 select the specific register (Reg #) and
byte.

With the BIOS/MMIO domain address from the setup infor-
mation obtained by using the PIO instructions, MMIO read
or write instructions can be used to put data into or read
data from the adapter registers. Four MMIO commands are
used. These four commands are controlled by the specific
address used, as follows:

READ Read the contents of an adapter control register
into the Host register. A READ is performed by is-
suing a read instruction in the Host with an address
pointing to the appropriate MMIO register of the
adapter.
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WRITE Transfer the contents of a Host register directly into
the selected adapter register. A WRITE is per-
formed by issuing a write ‘instruction in the Host
with an address pointing to the appropriate MMIO
register of the adapter with the 2 bits in the address
assigned as CMD being set to b00.

OR the contents of a Host register into the selected
adapter register. An OR is performed by issuing a
write instruction in the Host with an address point-
ing to the appropriate MMIO register of the adapter
with the 2 bits in the address assigned as CMD
being set to b10. .

AND the contents of a Host register into the select-
ed adapter register. An AND is performed by issu-
ing a write instruction in the Host with an address
pointing to the appropriate MMIO register of the
adapter with the 2 bits in the address assigned as
CMD being set to b01.

All but the last 512 bytes of the BIOS/MMIO domain are
reserved for Host BIOS program storage.

OR

AND

The MMIO region is structured as follows:

ROM/MMIO Layout
Offset from
ROM/MMIO
Segment
x1F00 AlP, 256 bytes (read only access)
x1E80 Reserved, 128 bytes (do not access)
x1E00 Attachment Control Area, 128 bytes
x1DFF
Reserved for BIOS
x0000

AIP (Adapter Identification PROM) Area Structure

This section describes the AIP fields, which are used to
identify the adapter and provide information on supported
hardware functions. Only even addresses are valid, and
only the lower four bits of each even location are defined.
The upper four bits of each byte should a/ways be masked
off (because these bits are not guaranteed to be zero). AIP
contents can vary. A typical AIP might have the contents
shown in the table below (as seen from the Host).

Example of a Typical AIP

ROM/MMIO AIP Contents

OffsetAddress o " 5 3 4 5 6 7 8 9 A B C D E F
1F00 01 00 00 00 00 00 00 00 05 00 OA 00 02 00 00 .00
1F10 00 00 01 00 OE 00 03 00 OE 00 OF 00 OF 00 OF 00
1F20 OA 00 05 00 OD 00 OF 00 OF 00 OE 00 01 -00 OC 00
1F30 04 00 OD 00 04 00 O1 00 O5 00 02 00 05 00 03 00
1F40 03 00 06 00 03 00 03 00 05 00 08 00 03 00 04 0O
1F50 03 00 05 00 03 00 Of 00 03 00 08 00 ©02 00 00 00
1F60 0B 00 OF 00 OF 00 OF 00 OF 00 OF 00 OF 00 OF 00
1F70 OF 00 OF 00 OF 00 OF 00 OF 00 OF 00 OF 00 OF 00
1F80 00 00 02 00 04 00 06 00 08 00 0A 00 oC 00 OE 00
1F90 OF 00 OD 00 OB ©00 09 00 O7 .00 05 00 03 00 Of 00
1FAO OF 00 OF 00 OF 00 OF 00 OF 00 OF 00 OF 00 OF 00
1FBO OF 00 OF 00 OF 00 OF 00 OF 00 OF 00 OF 00 OF 00
1FCO OF 00 OF 00 OF 00 OF 00 OF 00 OF 00 OF 00 OF 00
1FDO OF 00 OF 00 OF 00 OF 00 OF 00 OF 00 OF 00 OF 00
1FEO OF 00 OF 00 OF 00 OF 00 OF 00 OF 00 OF 00 OF 00
1FFO OF 00 OF 00 OF 00 OF 00 OF 00 OF 00 OF. 00 OF 00
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A brief description of all AIP fields follows.

Adapter’'s Encoded Address

Stored in the Host even iocations from x1F00 to x1F16, this
field contains a 48-bit universally administered address as
defined by the IEEE 802 committee on local area networks.
Each IBM Token-Ring Network adapter is programmed with
its own unique address in this field. This address will be
used as the adapter’s node address unless specifically
overridden.

The format is 12 nibbles from the even bytes with each
nibble representing a hexadecimal digit. The most signifi-
cant nibble (MSN) is the nibble at x1F00, and the least sig-
nificant nibble (LSN) is at x1F16. For example, from the
sample AIP above, read the even bytes from x1F00 to
x1F16 as x1, x0, x0, x0, x5, xA, x2, X0, x0, x1, xE, x3. The
resulting address is x10005A2001E3.

One’s Complement of the Adapter Encoded Address
The method for determining this value is the same as for the
address, but using the even locations x1F18 to x1F2E.
x1F18 is the MSN and x1F2E is the LSN. In the typical AIP
above, read xE, xF, xF, xF, xA, x5, xD, xF, xF, xE, x1, xC for
a one’s complement address of xEFFFASDFFE1C.

This field contains the one’s complement of the universally
administered address as defined above.

Channel Identifier
This field determines whether the adapter is an ISA Bus
Adapter or a MicroChannel Bus Adapter. It uses Host even
locations from x1F30 to x1F5E. The format is 24 nibbles
from the even bytes with each nibble representing a hexa-
decimal digit. The MSN is the nibble at x1F30, and the LSN
is at x1F5E.
In the sample AIP above, you would read:
x4, xD, x4, x1, x5, x2, x5, x3, X3, x6, x3, x3, x5, x8, x3, x4,
x3, x5, x3, x1, x3, x8, x2, x0
for a value of x4D41 5253 3633 5834 3531 3820.
The two channel identifiers are:
e x5049 434F 3631 3130 3939 3020 for ISA Bus.

e x4D41 5253 3633 5834 3531 3820 for MicroChannel
Bus.

AIP Checksum #1

The checksum is a Host even location of x1F60. The format
is a hexadecimal nibble.

This field contains the first checksum for the AIP. If a 4-bit
checksum (addition) of all valid (even) locations from 1F00
up to and including 1F60 is calculated, the result should be
zero. This checksum is used to validate the encoded ad-
dress and channel identifier. If an invalid checksum is ob-
tained (non-zero value), then the previous values should be
considered inaccurate.

Test Pattern

This field contains a test pattern for use during adapter diag-
nostics. The test pattern is Host even and odd locations
x1F80 to x1F9F. The format is 32 nibbles from all bytes with
each nibble representing a hexadecimal digit. In the sample
AIP above read:

%0, x0, x2, x0, x4, x0, x6, x0,

x8, x0, A, x0, xC, x0, xE, x0,

xF, x0, xD, x0, xB, x0, x8, x0,

x7, x0, x5, x0, x3, x0, x1, x0.

Supported Functions Identifiers

These identifiers are Host even locations from x1FAQ to

x1FEE. The format is a hexadecimal nibble from the even

bytes. The sample AIP above reads xF, xF, xF . ..

These nibbles should be used to determine what functions

the adapter supports. The Host software should read these

nibbles to determine the capabilities of each specific adapt-

er. The nibbles from the hexadecimal locations are defined

as follows:

x1FAO0 Adapter Type where P=1st, E=2nd, D=3rd, ...

0=16th.

Used to identify different adapters within a given

1/0 bus or channel type. The sample above uses

xF.

Data Rate where F=4 Mbps, E=16 Mbps,

D=4 Mbps and 16 Mbps, C to O=reserve.

Used to identify data rates supported by the adapt-

er.

Early Token Release where F=No, E=4 Mbps,

D=16 Mbps. C=4/16 Mbps, B to 0=reserved.

Used to identify which data rates support early to-

ken release.

Total available shared RAM where F=use

RRR(11,10), E=8 kB, D=16 kB, C=32 kB,

B=64 kB (top 512 reserved and must be set to

zero), A=64 kB (top 512 usable) 9 to 0=reserved.

Used to identify total shared RAM installed on the

adapter. Use either the encoded value in the RRR

register, or the specified value in the AIP. For value

“B”, the last 512 bytes (offset address FE0O-

FFFF) are reserved and must be set to 0 during

adapter initialization in order to set RAM parity bits.

Shared RAM paging where F=No, E= 16 kB page,

D=32 kB page, C=16 kB and 32 kB page, B to

0=reserved.

Used to identify whether or not the adapter sup-

ports shared RAM paging and if so, at which page

sizes.

x1FAA The Transmit Buffer size available at 4 Mbps where
F=2048, E=4096, D=4464, C to 0=reserved.
Used to identify the maximum Transmit Buffer size
at a 4 Mbps data rate (not applicable if adapter
does not support 4 Mbps).

x1FAC The Transmit Buffer size available at 16 Mbps
where F=2048, E=4096, D=8192, C=16384,
B=17960, A to O=reserved.
Used to identify the maximum Transmit Buffer size
at a 16 Mbps data rate (not applicable if adapter
does not support 16 Mbps).

x1FAE These locations are reserved.

to

x1FEE

AIP Checksum #2

This field is stored at Host even location x1FF0. The format
is a hexadecimal nibble.

This field contains the second checksum for the AIP. If a
4-bit checksum (addition) of all valid {(even) locations from
1F00 up to and including 1FFO is calculated, the result
should be 0. This checksum is used to validate all defined

x1FA2
x1FA4

x1FA6

x1FA8
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areas of the AIP. If an invalid checksum is obtained (non-
zero value), then the previous values should be considered
inaccurate. If an incorrect value is encountered, the only
values used should be “default” values for the type of
adapter identified by the channel identifier field.

Reserved

All undefined locations (both even and odd) are reserved
and should not be used.

3.0 REGISTERS

The Host communicates with and controls TROPIC using
three methods: Shared RAM, interrupts, and registers.

TROPIC supports three register areas:
¢ MMIO Registers—these are used by all Host bus types

® Programmed 1/0 (PIO) Registers—these are used by
all Host bus types and are decoded during normal opera-
tion

Register Location by Bus Type

® MicroChannel Standard POS Registers—these are
used only by MicroChannel hosts and are decoded only
during Setup

Note: POS Registers reside in PIO space, but are treated separately be-

cause they are only decoded during Setup.
Register Usage and Location by Bus Type
Register usage varies by bus type, as shown below.
Register Usage by Bus Type

Bus MMIO PIO MicroChannel
Type Registers | Registers | POS Registers
MicroChannel Yes Yes Yes
ISA Yes Yes No

Memory allocation of registers is shown below.

PIO Space (ISA) PIO Space (MicroChannel) MMIO Space (All Buses)
\ XOFFFF H + XOFFFF H L Unused |
| x00A28  Unused ! xo0azs  Unused X1E1A Reserved
x00A27 Adapter 1 PIO x00A27 Adapter 1 PIO x1E18 Shared RAM Page Register (SRPR)
x00A24 Registers x00A24 Registers x1E16 Configuration Register (CR)
x00A23 Adapter 0 PIO x00A23 Adapter 0 PIO x1E14 | Interrupt Vector Register (IVR) ~ LSB only
x00A20 Registers x00A20 Registers x1E12 Soft Reset Register (SRR)
. X00A1F H x00A1F H x1E10 Reserved
1 x002F8 Unused , ' E X1EOE Timer Value Register (TVR)
<0027 Global Interrupt 5 E x1E0C Timer Control Register (TCR)
Enable (IRQ7) H H x1EOA | TROPIC Interrupt/Status Register (TISR)
H '
X002F6 Global Interrupt E Unused i x1E08 }  Host Interrupt/Status Register (HISR}
Enable (IRQ6) ' H x1E06 Write Window Close Register (WWCR)
x00AFS E E x1EQ4 Write Window Open Register (WWOR)
«002F4 Unused : : X1E02 Write Region Base Register (WRBR)
x00108 H x1E00 RAM Relocation Register (RRR)
x002F3 Global Interrupt £00107 I Unaeed 1
Enable (IRQ3) i : !
POS Registers TL/F/11499-5
X002F2 Global Interrupt 00100 (Only during Setup)
Enable (IRQ2, 9) x
v x002F 1 Unused H xegg;; Unused
* x00000 : X

TL/F/11499-3

TL/F/11499-4
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MMIO Registers—General

The MMIO Registers are used by all bus types and are lo-
cated within the ACA Host Address Space area. They in-
clude mostly read-only status registers, with a few Read/
Write control registers. Some of these registers are replicat-
ed in the PIO Registers; in such cases, one register is usual-
ly read-only while the alternative location is read/write.

All of the MMIO Registers consist of two-byte (word) regis-
ters, each having its low order byte at an even address and
its high order byte at the following odd address. Note that
addresses are relative to the ROM/MMIO Base Address.

RAM Relocation Register (RRR)

This register is used to relocate the Shared RAM region and
indicate its page size and location. It also contains bits used
to control different TROPIC operating modes.

Warning: Reserved bits (indicated by “—"), though read-
able, are controlled by TROPIC. These bits should not be
changed.

ISA BUS MODE:
x1EO01 x1E00
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— — — — RAM Size — — | AB19 | AB18 | AB17 | AB16 | AB15 | AB14 | AB13 | —
(=0)
MicroChannel BUS MODE:
x1EO01 x1E00
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— T =-T-Tmwmsee [-[-[-T-[-[T=-T[]-[=-1=-1-
Bit(s) Description
15-12 | Reserved.
11-10 | Shared RAM Page Size (READ ONLY): Displays the shared RAM page (window) size, i.e., the amount of the Host’s
memory space that was allocated to shared RAM during initialization. These bits are coded as follows:
11 10 Page Size
0 0 8 kB
0 1 16 kB
1 0 32kB
1 1 64 kB

This shared RAM page size may not be the total amount of shared RAM on the adapter; instead, this value indicates the
amount of shared RAM for the Host to map into its memory. For example, an adapter with 64 kB of available shared RAM
can be set for a 16 kB page size to allow shared RAM paging. If the RRR bit 11 is set to 0 and bit 10 is set to 1, this would
indicate 16 kB of shared RAM in the Host's memory map.

Note: To use Shared RAM paging, Host software must use the SRPR (Shared RAM Paging Register) correctly. See the later SRPR description for details.

Reserved.

(FOR MicroChannel BUS MODE) Reserved.

(FOR ISA BUS MODE) Shared RAM Host Base Address: ‘

For TROPIC adapters in ISA 1/0 Bus mode, bits 7 through 1 of the RRR register are used to set the shared RAM starting
address. This location must be set before the Shared RAM can be accessed and must be set to a location in the memory
map that does not cause a conflict. These register bits default to zero on power-up or after an adapter reset. If the register
contains zero, the shared RAM is not mapped into the memory map. This register must be set to a correct address
boundary as follows:

* 8 kB shared RAM page should be on an 8 kB address boundary.

¢ 16 kB shared RAM page should be on a 16 kB address boundary.

e 32 kB shared RAM page should be on a 32 kB address boundary.

® 64 kB shared RAM page should be on a 64 kB address boundary.

For shared RAM paging, the address boundary can be on a 16 kB boundary since only 16 kB of PC address space is
used. .

Note: To select a valid address boundary, RRR Bit 1 (AB13) should always be set to 0.

Reserved.
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Write Region Base Register (WRBR)—READ ONLY
Write Window Open Register (WWOR)—READ ONLY

Write Window Close Register (WWCR)—READ ONLY

The WRBR register indicates the base address of the primary Host write region in Shared RAM. The WWOR and WWCR
registers together define the starting and ending addresses of a secondary Host write region. TROPIC uses all three registers to
dynamically control the Host write access areas of Shared RAM, which are used to pass commands and data to TROPIC.

WRBR (Read Only):
x1E03 x1E02
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LSB (Least Significant Byte) WRBR MSB (Most Significant Byte) WRBR
WWOR (Read Only):
x1E05 x1E04
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LSB (Least Significant Byte) WWOR MSB (Most Significant Byte) WWOR
WWCR (Read Only):
x1E07 x1E06
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
LSB (Least Significant Byte) WWCR . MSB (Most Significant Byte) WWCR

These management register pairs specify an offset into shared RAM. The offsets are 16-bit values. The even register contains
the most significant byte of this value. For example:

WRBR(15-8) at x1E03 = 24 (LSB)
WRBR(7-0) at x1E02 = 47 (MSB)
WRBR full register value = 2447
In this example, a 16-bit Read of the WRBR (at x1E02) returns 2447; however, the logical (useable) address value is 4724.

IMPORTANT: To obtain a usable address, Host software must perform a byte-swap on 16-bit Reads from the WRBR, WWOR,
and WWCR registers.

As illustrated below, TROPIC can concurrently define two separate and independent computer write areas within the Shared
RAM domain: the write region and the write window. The size of each of these areas can be individually defined in word (2-byte)
increments from 2 bytes to the maximum size of the shared RAM domain.

4— Highest Shared RAM Address

Write

A Read/Write

Region ¢ WRBR
Read-Only

. <4— WWCR
wieito | Read/rite

indow <— WWOR
Read-Only

«4— Lowest Shared RAM Address

TL/F/11499-6

The two areas differ only in how they are bound. The write region always extends from the highest address of the shared RAM
domain down to a variable origin specified by the WRBR. The write window extends from a variable base defined by the WWOR
pair to a variable limit defined by the WWCR pair. Also, the low-order bit in each odd register is zero since all write boundaries
are word (2-byte) aligned.

Any address in the shared RAM not given specific Host write access by the shared RAM management registers is given Host
read-only access. A Host write to any of these read-only memory addresses or to any shared RAM management register MMIO
address will not be completed and will activate the Host Access error interrupt condition (HISR bit 2). Since the origin of the write
region (WRBR) and the write window (WWOR) must be greater than zero if either write area is to be defined, the first 2 bytes of
the shared RAM domain are always read-only to the Host.

The interface mechanism allows the Host read-only access to the entire shared RAM domain until TROPIC is initialized and Host
write-access areas are defined by TROPIC.

The WRBR contains either zero or the offset of the beginning of the write region. When this field is zero, no write region is
available. The WWOR contains either zero or the offset of the beginning of the write window. This field contains zero until
TROPIC is opened, and when it is zero, no write window is available. The WWCR contains either zero or the first offset after the
last writeable offset. This field is reserved until TROPIC is opened, and when it is zero, no write window is available.
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Host Interrupt/Status Register (HISR)

This read/write register contains interrupt and control bits to allow TROPIC to issue interrupts to Host software. For ISA and
MicroChannel Hosts, this register also indicates which PIO addresses (x0A20 to x0A23 or x0A24 to x0A27) select the PIO
addressable registers.

x1EQ9 x1E08
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
— |7cnk|srer| aser | arec]sser|Brrc| — [orar[ntE] — [Nt [ ENT | ANT | 1BLK [PR/AL

Bit(s) Description

15 Reserved.

14 TROPIC Check (TCHK): TROPIC has encountered an unrecoverable error and is closed. The reason for the check may be
read from the shared RAM using the address in the write window close management register pair in the attachment control
area of the MMIO region. ' .

13 SRB Response (SRBR): TROPIC has recognized an SRB request and has set the return code in the SRB. A return code
of:
x00: Indicates successful completion of the SRB request.
x01-xFD: Indicates unsuccessful completion of the SRB request.
xFF: Indicates that the request has been accepted and is in process. A subsequent SSB response will be issued at the
command completion. This interrupt bit is set for this return code only if the Host has set the “SRB Free Request” bit in the
TISR. i .

12 ASB Free (ASBF): TROPIC has read the response provided in the ASB, and the ASB is available for another response.
This interrupt bit is set only if the Host has set the *‘ASB Free Request” bitin the TISR or if an error has been detected in
the response. .

1 ARB Command (ARBC): The ARB contains a command for the Host to act on.

10 SSB Response (SSBR): The SSB contains a response to a previous SRB command from the Host.

9 " Bridge Frame Forward Complete (BRFC): TROPIC has completed transmitting a frame forwarded by the bridge Host
software.
Reserved.
CHCK/IRQ Steering Control (CH/IR): This bit is used to control error interrupts. If 0, TROPIC will issue a CHCK. If 1,
TROPIC will issue IRQ. CHCK is not supported in ISA and MicroChannel bus modes and, for those modes, this bit must be
setto 1.

6 Interrupt Enable (INTE): When this bit is on, interrupt requests will be presented to the Host. When this bit is off, all
interrupts are masked off. The bit can be set by either TROPIC or the Host.
Reserved.
Timer Interrupt (TINT): When this bit is on, the TVR (7-0) has expired.

3 Error Interrupt (EINT): TROPIC has had a machine check occur, the TROPIC deadman timer expire, or the TROPIC timer
overrun.

2 Access Interrupt (AINT): When this bit is on, it indicates that a shared RAM access violation or an illegal MMIO operation
by the Host to an Attachment Control Area register pair has occurred. The following conditions will set this bit:
® Any Host write to a write-protected location in the shared RAM domain
® Any Host write to a shared RAM management (WRBR, WWCR, WWOR) register
® Any Host write to HISR(7-0)
® Any Host write to a nonzero interrupt field of TISR(15-8) or HISR(15-8). Nonzero interrupt fields of TISR(15-8) and

HISR(15-8) must be manipulated using OR and AND MMIO commands.

1 ISA Bus Mode ONLY
Interrupt Block Bit (IBLK): Set by TROPIC to prevent interrupts until interrupts are re-enabled.

0 Primary/Alternate Address (PR/AL): This bit reflects the setting of the TROPIC primary/alternate setup information. If

this bit is off, the primary adapter address is selected. If this bit is on, the alternate adapter address is selected.
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TROPIC Interrupt/Status Register (TISR)

This read/write register provides interrupts (for Shared. RAM ‘'management, errors, timeouts, and other events) and control
values that allow Host software to issue interrupts to TROPIC (letting the Host and TROPIC communicate asynchronously). The
Host software sets bits in TISR(14-8) to interrupt TROPIC.

x1E0B x1E0A
15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0

| BFFR | CSRB I RASB I SRBFR | ASBFR | ARBF‘ SSBF| IPE I TINTI'I AINTI'I DTEXP| TCHKT| — l THIM I TSIM

Bit(s) Description

15 Reserved.

14 Bridge Frame Forward Request (BRFR): The Host software has placed a frame in the bridge transmit buffers and is
requesting that the frame be forwarded.

13 Command in SRB (CSRBY): The Host software has placed a command in the SRB and is informing TROPIC.

12 Response in ASB (RASB): The Host software has placed a response to an ARB request in the ASB and is informing
TROPIC.

1 SRB Free Request (SRBFR): The Host software wants to use the SRB, but a previous request is still being processad by
TROPIC. TROPIC will return an “SRB free" interrupt when the SRB return code field has been set.

10 ASB Free Request (ASBFR): The Host software wants to use the ASB, but a prewous response is still being processed by
TROPIC. TROPIC will return an “ASB free" interrupt when the ASB return code field has been set.

9 ARB Free (ARBF): The command in the ARB has been read by the Host software and the ARB is available. If the
command requires a response from the Host software (receive and transmit only), it will be provided in the ASB later.

8 SSB Free (SSBF): The response in the SSB has been read by the Host software and the SSB is available.

7 Internal Parity Error (IPE): If this bit was on, there was a parity error on TROPIC's internal bus.

6 Timer Interrupt—TROPIC (TINTT): At least one of the TCR(15-8) timers has an interrupt to present to TROPIC.

5 Access Interrupt—TROPIC (AINTT): When this bit is on, it indicates that a shared RAM access violation or an illegal
MMIO operation by TROPIC to an Attachment Control Area register has occurred. .

4 Deadman Timer Expired (DTEXP): The deadman timer has explred indicating an adapter microcode problem. This bit is
one of the conditions that can set HISR bit 3. ,

3 TROPIC Processor Check—TROPIC (TCHKT): This bit does not latch on but follows the state of the TROPIC processor
machine check indication. This bit is one of the conditions that can set HISR bit 3.

2 Reserved. '

1 TROPIC Hardware Interrupt Mask (THIM): When this bit is on it prevents adapter hardware interrupts (TISR bits 7 and 5)
from being presented to the TROPIC processor.

0 TROPIC Software Interrupt Mask (TSIM): When this bit is on, it prevents Host software interrupts (TISR bits 14-8) from

being presented to the TROPIC processor.
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Timer Control Register (TCR)

This register controls both Host and ring timing. TCR(7~0) is used with the TVR register to control the Host programmable timer.
TCR(15-8) controls the fixed-duration timers used by TROPIC's microcode timing routines, and is reserved.

x1E0D x1E0C
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

— | =1 =T =1T=1=1=T1 = [pm][prrm[prca]pros]rrcs[nick] — | —

Bit(s) Description
15-8 | Reserved (TROPIC MPU timer control).
7 Host Programmable Timer Interrupt Mask (PTIM): This bit controls the timer interrupt operation. When this bit is on, the

timer interrupts the Host when the programmable count expires. When the bit is off, the timer will not interrupt the Host,
and the timer status must be obtained by polling either HISR bit 4 or TVR(7-0). The timer interrupt, like all Host interrupts,
is also subject to the interrupt enable bit (HISR bit 6).

6 Host Programmable Timer Reload Mode (PTRM): If this bit is on, the timer automatically reloads from TVR(15-8) when
the countdown expires (reaches zero). When this bit is off, the timer must be reprogrammed or restarted after each
countdown. Setting bit 6 while the count is counting reloads TVR(0-7) with the initial count in TVR(15-8).

5 Host Programmable Timer Count Gate (PTCG): This bit enables/disables timer counting and also allows reloading of
the initial countdown from TVR(15-8). Setting the bit to 1 enables the timer and starts counting. Resetting to 0 disables the
timer and halts decrementing of the timer count. The countdown may be resumed by writing a 1 back to this bit, since the
count contained in the timer is not changed when the gate bit is cleared. However, if a gate set is received when the gate
bitis already on and timer count is 0, the countdown value reloads from TVR(15-8) and-a full countdown begins.

4 Host Programmable Timer Overrun Status (PTOS): This bit is set when an overrun condition is detected with the Host
timer interrupt. If the timer interrupt has not been reset before the end of the next timing period, the overrun bit is set at the
end of that period. Once set, this status bit remains active until reset to zero by the Host.

3 Host Programmable Timer Count Status (PTCS): This bit is Host Read-only and is set by TROPIC when the timer
contains a nonzero countdown value (the timer is loaded but not necessarily counting). If this bit is 1, the nonzero timer
counter value can be obtained by reading TVR(7-0). Otherwise, reads to the TVR(7-0) return zeroes. When the timer
countdown is halted by clearing of TCR bit 5 and the count value is not zero, this bit will remain active (set to 1).

2 Host Interlock (HLCK): This interlock allows TROPIC's internal diagnostic routine to check the functional capability of the
Host timing facility without interference from the Host. When set to 1, this bit prevents Host MMIO writes from updating the
contents of the TVR register and the Host portion (except this bit) of TCR(7-0). This bit will be set only when TROPIC's
internal diagnostic procedures require exclusive use of the Host programmabile timer.

1-0 Reserved.

Timer Value Register (TVR) .

This register contains the Host timer initial countdown value in TVR(15-8) and the current Host timer count in TVR(7-0)
(referred to as *'the timer”). Reading TVR(15-8) always returns the last value written to it (zero following initial power-on). Both
TVR(15-8) and TVR(7-0) are cleared after power-on reset. For each byte, possible values range from 10 ms (x01) to 2.55
seconds (xFF) in 10 ms increments.

If the timer contains zeros, writing a byte to TVR(15-8) transfers that value to the timer. Counting is then subject to the state of
the TCR(5) gate bit. A read of TVR(7-0) returns the actual contents of the Host timer counter at the time the read is received by
TROPIC. Writes to TVR(7-0) are ignored.

If the counter is loaded (nonzero), a write to the TVR(15-8) register will not cause the timer to be reloaded. The loading of the
new TVR(15-8) value to the timer is governed by the state of the TCR gate and reload bits (TCR bits 5 and 6).

The TCR(3) count status bit and the TCR(5) gate bit are used with TVR(7-0). When the timer is loaded (the TCR(3) count status
bit is 1), the value returned from TVR(7-0) is the actual timer count at the time of the read. If the TCR(3) gate bit is 1, then the
counter will be counting and the value returned will reflect the current instantaneous counting state.

x1EOF x1EQOE
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
Timer Initial Count (TINIT) Timer Current Count (TCUR)
Bit(s) Description

15-8 | Host Programmable Timer Initial Count (TINIT): See description above.

7-0 Host Programmable Timer Current Count (TCUR): See description above.
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Shared RAM Page Register (SRPR) v

Through the SRPR register, TROPIC allows the Host system to use memory paging schemes to allocate a smaller Shared RAM
domain (in the Host memory space) than the actual physical Shared RAM size on the TROPIC adapter. For example, if the
adapter needs 64k of Shared RAM, but the Host system can allocate only 16k, the 64k adapter RAM can be mapped to the 16k
Host space as four separate 16k pages, any one of which is “visible” at a given moment. Note that TROPIC always has full
access to the entire 64k space even if the Host is using a smaller page size.

The SRPR register is only valid in Host bus modes that support RAM paging. It is used before initialization to communicate to
TROPIC's microcode the total amount of RAM to use, and is also used after initialization to “page” the shared RAM into the
Host’s memory map.

Before TROPIC is initialized, the Host's software must write the appropriate value to the SRPR to communicate to TROPIC’s
microcode how much total shared RAM to use. If a value of x0000 is written to the SRPR, TROPIC uses only the amount of RAM
indicated by the Shared RAM size bits in the RRR register (bits 10 and 11). If the RRR Shared RAM size bits are set to the page
size indicated in the ID PROM under the RAM paging function, the Host software can write x00CO to the SRPR, (i.e., set bits 6
and 7 to a “11”) and TROPIC’s microcode will use all 64 kB of Shared RAM. The Host software can then access the entire
64 kB of shared RAM using RAM paging. ) . L

If RAM paging is selected, the SRPR can be used to “page” the Host “window” into the full 64 kB of Shared RAM after TROPIC
is initialized. See Section 4.0 for more details on Shared RAM layout and usage.

x1E19 . x1E18
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0

) P I N R e

Bit(s) bescrlptlon '
15-8 | Reserved. '
7 Page Select Bit 1 (PS1):
Before initialization, this bit and bit 6 indicate whether RAM Paging should be used, as follows:
Value ’
(PS1,PS0) Meaning
00 Use RRR (10,11) as total RAM, no paging
01 Reserved :
10 Reserved
) 11 ‘Use 64k as total RAM, use paging
After initialization, this bit and bit 6 are used to select the desired memory page, as follows:
Value
(PS1,PS0) Meaning
00 Map Page 1 into Host Memory Map
01 Map Page 2 into Host Memory Map
10 ~ Map Page 3 into Host Memory Map
11 Map Page 4 into Host Memory Map
6 Page Select Bit 0 (PS0): See PS1 above.
5-0 Reserved.
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PIO Registers (ISA and MicroChannel)

The PIO Registers provide access to certain MMIO Register
data or controls that are unavailable to ISA and
MicroChannel Hosts via the MMIO Registers. This includes
Configuration Register information, Soft Reset Control, and
ROM/MMIO Address information. The PIO registers also
provide Shared RAM Address information for MicroChannel
bus Hosts and Global Interrupt Enable registers for ISA bus
Hosts.

PIO Registers (ISA)

| Read | write |

x00A27 Reserved Interrupt Enable
x00A26 Reserved Reset Release Secondary
x00A25 Reserved Reset Latch Adapter
x00A24 | Setup Read 1 Reserved
x00A23 Reserved Interrupt Enable __
x00A22 Reserved Reset Release Primary
x00A21 Reserved Reset Latch Adapter
x00A20 | Setup Read 1 Reserved
X00ATF T

E Unused E
x002F8 « P
x002F7 Reserved IRQ7
x002F6 Reserved IRQ6
x002F5 &  Global

H Unused i Interrupt
x002F4 : ) Enable
x002F3 Reserved IRQ3
x002F2 Reserved IRQ2

TL/F/11499-7
For ISA Bus mode, an 1/0 Write (OUT) to x002Fn issues a
global interrupt enable. This resets interrupt generating cir-
cuits in a// adapters sharing the Host interrupt facilities. The
specific IRQ level is defined by the value of “n”, as follows:

Write to Enables
x0002F7 IRQ7
x0002F6 IRQ6
x0002F3 IRQ3
x0002F2 IRQ2,9

This command performs no function for MicroChannel Bus
mode.

There are four 170 addresses dedicated for PIO operations
to each possible adapter type (primary or alternate). Read
(IN) or write (OUT) operations to these addresses either
cause an action or transfer data. The same address has
different definitions based on whether Read or Write access
is used, as described in the table below.

Note: The MicroChannel POS Registers also appear in Host 1/0 space, but
are discussed separately in the next section.

PIO Registers (MicroChannel)

| Read | write |

x00A27 Reserved Reserved

x00A26 | Setup Read 2 Reset Release Secondary
x00A25 Reserved Reset Latch Adapter
x00A24 | Setup Read 1 Reserved

x00A23 Reserved Reserved _
x00A22 | Setup Read 2 Reset Release Primary
x00A21 Reserved Reset Latch | Adapter
x00A20 | Setup Read 1 Reserved

TL/F/11499-8

Global interrupt Enable (IRQn) x0002F7 (WRITE)
x0002F6 (WRITE)
x0002F3 (WRITE)

x0002F2 (WRITE)
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Setup Read 1 x00A20 (x00A24) READ ISA/MicroChannel

A read to this register returns all but the high-order bit of the 1 byte ROM/MMIO domain base address (in Host’s memory space)
and 2 bits of interrupt level information.

For MicroChannel Host bus adapters, this information must have been set during the setup function of POST. The address
specifies where, in a 512 kB portion of 1 MB of MicroChannel Host-addressable memory, TROPIC registers will be located.

For ISA Host bus adapters, this information must be set (by jumpers, switches, etc.) when the adapter is installed, or using a
proprietary software downloading scheme, to define where in the Host-addressable memory TROPIC registers will reside.

X00A20 (x00A24) READ
7 6 5 4 3 2 1 0
RAB16 | RAB17 | RABIG | RAB1S | RAB14 | RAB13 | Encoded IRO

Bit(s) Description

7-2 ROM/MMIO Host Base Address: (Address Bits 18-13, respectively): Used to determine all but the high order bit of the
ROM/MMIO starting address, usually as part of initialization handshaking (see Section 7.0), as follows:
Setup Read 1 Bit Boundary ROM/MMIO Address Bit

7 256 kB 18
6 128 kB 17
5 64 kB 16
4 32kB 15
3 16 kB : 14
2 8 kB 13

The ROM/MMIO domain is mapped to any contiguous 8 kB block withina 1 MB Host address space. If an optional BIOS
module is installed on the adapter that executes at power-on time, the ROM/MIO domain must be limited to the 96 kB of
BIOS space in the Host (x0C8000-0DFFFF).
Note: For MicroChannel Host: See bit 0 of Setup Read 2 Register at X0A22 (x0A26) for the value of address bit 19 (512kB).

For ISA Host: Bit 19 is always equal to 1.

1-0 Encoded IRQ Level: Indicates interrupt level selected for adapter, as follows:

Bit 1 Bit 0 ISA Bus Mode MicroChannel Bus Mode
0 0 IRQ2 IRQ2
0 1 IRQ3 IRQ3
1 0 IRQ6 IRQ10
1 1 IRQ7 IRQ11
TROPIC Reset Latch x00A21 (x00A25) WRITE ISA/MicroChannel

A Write to this register causes an unconditional TROPIC reset to be latched on. The entire TROPIC is held reset until a TROPIC
Reset Release is received from the Host. The TROPIC reset state is similar to a power-on reset and is used to start TROPICina
known state. While TROPIC is held reset, the Host cannot access either the Shared RAM or the MMIO region (except for the
BIOS area). . )

TROPIC Reset Release x00A22 (x00A26) WRITE ISA/MicroChannel

A Write to this register turns off a TROPIC reset condition previously latched on by a TROPIC Reset Latch from the Host. Before
TROPIC can be fully reset, at least 50 ms must elapse between a TROPIC Reset Latch and TROPIC Reset Release instruction.
If TROPIC is not latched in a reset condition, the command is ignored.
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Setup Read 2 x00A22 (x00A26) READ MicroChanne! ONLY

For MicroChannel Hosts only, a read to this register returns a 1 byte value containing the Shared RAM address p/us the high-
order bit of the ROM/MMIO domain base address. This information must have been set during the setup function of POST. The
address specifies where, in a 1M space of MicroChannel Host-addressable memory, the Shared RAM on the adapter will be
located. The ROM/MMIO address bit specifies which 512 kB portion of 1 MB MicroChannel Host-addressable memory the
ROM/MMIO domain is in.

Note: For ISA Hosts, the Shared RAM domain is set by Host software using the RRR register (see earlier discussion of MMIO Registers).

Xx00A22 (x00A26) READ—MicroChannel ONLY
7 6 5 4 3 2 1 0
saB19 | saB18 | saB17 | sAB16 | saB15 | sAB14 | saB13 | RAB19

Bit(s) Description

7-1 MicroChannel Hosts Only
Shared RAM Host Base Address: (Address Bits 19-13, respectively): Used by MicroChannel Hosts to determine the
Shared RAM starting address, usually as part of Initialization handshaking (see Section 7.0), as follows:

Setup Read 2 Bit Boundary Shared RAM Address Bit

7 512kB 19
6 256 kB 18
5 128 kB 17
4 64 kB 16
3 32kB .15
2 16 kB 14
1 8kB 13
0 MicroChannel Hosts Only

ROM/MMIO Host Base Address: Bit 19: Used by MicroChannel Hosts to determine bit 19 of the ROM/MMIO domain
base address (see Setup Read 1 Register above for more information).

Adapter Interrupt Enable x00A23 (x00A27) WRITE ISA ONLY

A Write to this register Resets and re-enables only the TROPIC-based adapter’s interrupt generation circuitry. Since this leaves
all other Host adapters disabled, the TROPIC adapter is able to monopolize the interrupt facilities.

MicroChannel POS Registers (MicroChannel Only)

During Setup only, TROPIC provides PlO-addressable POS registers for polling and initializing adapters in MicroChannel Hosts,
in keeping with MicroChannel architecture, these registers let configuration information be written from the non-volatile POS
memory on the MicroChanne!l motherboard to TROPIC during Setup. However, these registers are not available during TROPIC
operations after Setup. (During normal operation, refer instead to the Setup Read1 and Setup Read 2 PIO Registers for adapter
information.) The POS Register region of PIO space has the following structure:

MicroChannel POS Register Locations (only available during Setup)

x00107 | Channel Check/Status Register (High Byte)—READ ONLY
x00106 | Channel Check/Status Register (Low Byte)—READ ONLY
x00105 | Status/Check Register

x00104 | Configuration Register (High Byte)

x00103 | Configuration Register (Low Byte)

x00102 | Card Enable

x00101 | MicroChannel Card ID (High Byte)—READ ONLY

x00100 | MicroChannel Card ID (Low Byte)—READ ONLY
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MicroChanne! Card ID Register Pair (Read Only)

This read-only register pair provides the unique MicroChannel Card ID (as stored in the Adapter Identification PROM). Bits 15-4
of the ID are always set at xE00, so the range of unique Card ID values are xEO00 to xEOOF.

x00101 x00100
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CARD ID High Byte Upper 4 Bits of CARD ID Lower 4 Bits of CARD ID
(Hardwired to xEO) . Low Byte (Hardwired to x0) | Low Byte (Unique to Adapter)
Bit(s) Description
15-8 | Card ID High Byte: This is always “hardwired” to xEO.

7-4 Card ID Low Byte (Most Significant 4 bits): This is always “hardwired” to x0.
3-0 Card ID Low Byte (Least Significant 4 bits): These bits are card-specific.
Card Enable Register

This register contains the MicroChannel Card Enable bit and the Shared RAM Base Address (which is loaded from Configuration
Register bits 15-9 during RESET).

x00102
7 6 5 4 3 2 1 0
AB19 AB18 AB17 AB16 AB15 AB14 AB13 | CENA
(=0)
Bit(s) Description
7-1 Shared RAM Host Base Aadress: (Address Bits 19-13): Used to set the shared RAM page starting address during Setup.

This location must be set before the Shared RAM can be accessed and must be set to a location in the memory map that
does not cause a conflict. These register bits default to the same setting as Configuration Register Bits 15-9 on power-up or
after an adapter reset. If the register contains this value, the shared RAM page is not mapped into the memory map. This
register must be set to a correct address boundary as follows: .

* 8 kB shared RAM page should be on an 8 kB address boundary.

© 16 kB shared RAM page should be on a 16 kB address boundary.

® 32 kB shared RAM page should be on a 32 kB address boundary.

® 64 kB shared RAM page should be on a 64 kB address boundary.
For RAM paging, the address boundary can be on a 16 kB boundary since only 16 kB of PC address space is used.
Note: To select a valid address boundary, RRR Bit 1 (AB13) should always be set to 0.

Card Enable Bit (CENAY): This bit, when set to 1, enables all MMIO and PIO operations along with the card Data Bus and
return signal drivers. If set to 0, the card is disabled.
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Configuration Register Pair
This register pair provides an alternative to hardware jumpers at Setup.

x00104 x00103
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
RMA19 | RMA18 | RMA17 | RMA16 | RMA15| RMA14| RMA13| Encoded IRQ —_ - - RAM Size RATE | PR/AL
Level
BIt(s) Description
15-9 | ROM/MMIO Host Base Address: (Address Bits 19-13): Used to set the ROM/MMIO starting address during Setup. This location must be set
before the ROM/MMIO can be accessed and must be set to a location in the memory map that does not cause a conflict. The ROM/MMIO
domain is mapped to any contiguous 8 kB block within a 1 MB Host address space.
8-7 Encoded IRQ Level: Selects interrupt level for adapter, as follows:
Bit 8 Bit 7 Selected IRQ
0 0 IRQ2
0 1 IRQ3
1 4] IRQ10
1 1 IRQ11
6-4 Reserved.
3-2 Shared RAM Page Size: Bits 3 and 2 select the shared RAM page (window) size, i.e., the amount of the Host’s memory space that is allocated
: to shared RAM. These bits are coded as follows:
Bit 3 Bit2 Page Size
0 0 8kB
0 1 16 kB
1 0 32kB
1 1 64 kB
This shared RAM page size may not be the total amount of shared RAM on the adapter. For example, an adapter with 64 kB of available shared
RAM can be set for a 16 kB page size to allow shared RAM paging. If bit 3 is set to 1 and bit 2 is set to 0, this would indicate 16 kB of shared
RAM in the Host's memory map. :
1 'TROPIC Data Rate: 0 = 4 Mbps, 1 = 16 Mbps
0 Primary/Alternate Adapter Selection Bit: 0 = Primary, 1 = Alternate
Status/Check Register
This register contains the MicroChannel Status and 1/0 Channel Check indicator bits.
x00105
7 6 5 4 3 2 1 0
ciek Jestar | — [ — | — [ — | = | —
Bit(s) Description
7 Channel Check: Reflects the true value of —CHCK, TROPIC's I/0 Channel Check Signal (0 = Active, 1 = Inactive).
6 Channel Check Status: Only valid if Channel Check is active (0 = Present, 1 = Not Present).
5-0 Reserved.

Channel Check Status Registers (Read Only)
This read-only register pair holds the MicroChannel Channel Check Status bits. It should be considered a reserved area.
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4.0 SHARED RAM LAYOQUT AND USAGE

Communication and control between the TROPIC adapter
and the Host is by means of control blocks and buffers in
the shared RAM and interrupts initiated in registers in the
MMIO region.

Shared RAM Control Blocks

One use of Shared RAM is to provide buffers for passing
Token-Ring data between TROPIC and the Host. A second,
equally important use of the Shared RAM is to allow the
passing of specialized data between TROPIC and the Host
software in Control Blocks. Control Blocks are used to pass
Commands (i.e., requests), and the status of requests be-
tween TROPIC and the Host software.

The Control Blocks are used in conjunction with interrupts
to provide event-driven, asynchronous operation of
TROPIC, as described later.

Control Block Commands include high level requests from
the Host software to TROPIC for MAC (Media Access Con-
trol) and LLC (Logical Link Control) services, which are pro-
vided within TROPIC by its MPU and Protocol Handler. The
Host software is therefore relieved from having to manage
MAC, or LLC services, greatly reducing Host program size
and complexity.

There are four Control Blocks, described next.

System Request Block (SRB)

The SRB is used to pass a command from the Host to the
adapter. When the SRB is “filled in”, the return code field
must be set to xFE by the Host. If the command is complet-
ed upon receipt by the adapter, either successfully or with
an error, the return code for the command is passed back to
the Host in the SRB with an interrupt raised. If further pro-

The SSB location is returned by the adapter in the SRB
upon completion of a DIR.OPEN.ADAPTER command.

Adapter Request Block (ARB)

The ARB is used by the adapter to pass information or issue
a command to the Host. . A
If information is passed with the ARB, no response is ex-
pected other than an indication that the information has
been read and the ARB is available for reuse by TROPIC.

- If a command is passed with the ARB, a response is expect-

cessing is required by the adapter, a return code of xFF and . -

a command correlator (which identifies a particular com-
mand in process) is placed in the SRB, but no interrupt to
the Host will result unless the SRB free request is set. The
adapter will later update the system status block (SSB) with
status related to that command and interrupt the Host.

The SRB can be initially located by using the address in the
write region base register (WRBR) in the attachment control
area of the MMIO domain. When the adapter is opened, the
future SRB location is indicated by the SRB response to a

successfui OPEN.ADAPTER SRB. The foliowing four com-

mands change the SRB location:
DIR.CLOSE.ADAPTER,
DIR.CONFIG.BRIDGE.RAM,
DIR.CONFIG.FAST.PATH.RAM,
and DIR.OPEN.ADAPTER.

The SRB address is also changed if the adapter closes au-
tomatically due to an error condition.

Initially, the SRB is large enough to contain the 60 bytes
(x3C) needed to issue a DIR.OPEN.ADAPTER command
but is thereafter only 28 bytes (x1C) long. The SRB location
after a DIR.OPEN.ADAPTER command is issued is returned
in the SRB upon completion of the DIR.OPEN.ADAPTER
command.

System Status Block (SSB)

The SSB passes the results of an SRB command to the
Host when the SRB has been returned initially with an in-
process return code xFF. If multiple commands of the same
type are pending, the station ID and command correlator
provided in the SRB with the xFF return code can be used
to identify the commands being completed.

ed from the Host in the adapter status block (ASB) when the
command is complete.

The ARB location is returned by the adapter in the SRB
upon completion of a DIR.OPEN.ADAPTER command.

The Adapter Status Block (ASB)

The ASB is used by the Host to respond to a command
received from the adapter in the ARB. The response can
indicate either that the command has been successfully
completed or that an error has occurred.

The location of the ASB is returned by the adapter in the
SRB upon completion of a DIR.OPEN.ADAPTER command.
The return code field of the ASB is initialized to xFF by the
adapter when the DIR.OPEN.ADAPTER command is com-
pleted.

Shared RAM Buffers

Shared RAM includes two types of buffers for passing To-
ken-Ring data between TROPIC and the Host:

e Transmit Buffers (also called Data Holding Buffers, or
DHBs)

* Receive Bufiers

Transmit Buffers (DHBs) .

TROPIC assembles and transmits frame data from the
Transmit Buffers (based on transmit commands issued
through the SRB [System Request Block] by the Host soft-

ware).

The number and size of the Transmit Buffers is determined
when TROPIC is issued an Open Adapter command or a
DIR.CONFIG.FAST.PATH.RAM command (as described lat-
er).

Fast Path Interface

The Fast Path interface provides a pool of Transmit Buffers
that Host software can fill asynchronously to the TROPIC
MPU’s processing. Host software moves Transmit com-
mands and related data fogether to these buffers and then
signals TROPIC that the pools have been updated. TROPIC
then processes frames according to each data block’s as-
sociated command.

The Fast Path transmit interface is activated by issuing a
“DIR.CONFIG.FAST.PATH.RAM” SRB command to
TROPIC. TROPIC subsequently processes transmit com-
mands based on Fast Path interface procedures. See Sec-
tion 6.0 for further details.

Recelve Buffers

TROPIC takes frame data from the Token-Ring and writes it
into Receive Buffers in Shared RAM. It then places a Re-
ceive command in the ARB and issues an interrupt to the
Host software. Among other things, the Receive command
information will include the starting address of the Receive
buffer.
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The total size of the Receive Buffers is determined indirectly
when TROPIC is issued an Open Adapter command (de-
scribed later); all Shared RAM that is not needed for work
areas, control blocks, communication areas, and Transmit
Buffers is configured as Receive Buffers. Multiple Receive
Buffers may be chained together to hold a complete frame,
in which case each buffer will contain a pointer to the next
buffer in the chain (and the Receive command will indicate
the starting address of the first Receive Buffer).

TROPIC assigns locations in shared RAM when the adapter
is initialized and opened. From TROPIC's perspective, these
consist of three main areas, as follows:

Start of Shared RAM (as seen from TROPIC)
Host Read-Only Address Space
Length: 1496 bytes.

Adapter Private
Variables and
Work Areas

System Status Block
(SSB)

Length: 20 bytes

Adapter Request Block
(ARB)

Length: 28 bytes

Receive Buffers Length: space remaining after

all SAPs/stations are defined

SAP and Link Station
Control Blocks

Length: as defined by maximum
number of SAPs/stations

Host Read/Write Address Space

Data Holding Buffer Length: as specified at open

(DHB) adapter time. There may be
one or more DHBs.

System Request Block | Length: 28 bytes

(SRB)

Adapter Status Block Length: 12 bytes

(ASB)

Reserved Area on 64 kB Shared RAM Adapters

Reserved Length: 512 bytes

End of Shared RAM (as seen from TROPIC)
Note: On 64 kB adapters, the 512 bytes at the end are reserved.

If the bridge function is used, shared RAM is formatted with
an additional area. See the Bridge Operation discussion lat-
er in this document for shared RAM layout and a description
of the bridge functions available.

Shared RAM Paging

Shared RAM paging is a technique that allows the Host soft-
ware to access all the RAM on the adapter, without having
to map the entire shared RAM into the Host's memory map.
The shared RAM on the adapter is paged into the Host's
memory map one area at a time. ‘

Shared RAM paging is only available on adapters that indi-
cate that function within their ID PROM and only when they
have the indicated amount of shared RAM mapped into the
Host memory map. Shared RAM paging is controlled by the
Host software using the Shared RAM Page Register
(SRPR).

The Host software must follow these steps in order to use

RAM paging:

. Determine if the adapter has the appropriate amount of
shared RAM mapped into the Host's memory map using
information in the ID PROM and the RRR register shared
RAM size bits (bits 11 and 10).

Using PIO, reset the adapter.

Set the SRPR bits to the desired value (xCO for paging)
before initializing TROPIC.

4. Initialize TROPIC (as described in the next section) to
indicate to the TROPIC microcode the desired amount of
total shared RAM to use.

The adapter's microcode uses the total shared RAM to
determine where buffers, control blocks, and other pieces
of information are placed in the adapter’s shared RAM.
Notice, however, that Receive and Fast Path RAM bufi-
ers will not cross page boundaries.

5. Use the SRPR to page to the desired section of shared
RAM as required for operation.

Once the adapter has been initialized for RAM paging, the
SRPR Page Select Bits (7 and 6) should be used to page
the Host's mapped memory into the appropriate area of
shared RAM. The figures below illustrate how the SRPR
setting affects mapping of 64k of physical Shared RAM into
a 16k Host memory paging window (which, in this example,
is located at Host memory address xD8000).

-

@ N

Examples of Shared RAM Paging
Using SRPR (After Initialization)

RAM on Adapter

64k
SRPR(7,6) = '00’
48k
32 xDBFFF
16k /// mxoaoou
Page seen
Ok by Host

RAM on Adapter
64k

SRPR(7,6) = 10’

48k
v
32k xDBFFF
16k xD8000
. Page seen .
0k - by Host

TL/F/11499-9

Uninitialized Shared RAM

All adapters that offer 64 kB of shared RAM and indicate in
their AIP a “Total available shared RAM = B” need a por-
tion of the shared RAM initialized to all zeros. The area of
uninitialized shared RAM is from address xFEQO to xFFFF.
These 512 bytes must be written to all zeros after initializa-
tion to set RAM parity bits.
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5.0 SOFTWARE OPERATION OF TROPIC

As mentioned earlier, once TROPIC initialization is com-
plete, the Host software communicates with and controls
TROPIC through three methods: Shared RAM, interrupts,
and registers. This section describes procedures for using
those methods to operate TROPIC.

The adapter must be enabled and initialized before any
commands can be processed. Initializing the adapter is per-
formed using PIO and MMIO operations. Subsequent com-
mands are performed using read and write memory instruc-
tions.

Initialization Handshaking

Before beginning an operating session with TROPIC, the
Host software must first perform an initialization to ensure a
known starting point. The typical method is as follows:

1. Invoke a Reset condition on TROPIC (using an Adapter
Reset PIO Register access for MicroChannel and ISA).

2. Delay for at least 50 ms.

3. Invoke a Reset Release (using a Reset Release PIO Reg-
ister access for MicroChannel and ISA).

Initialization SRB Response

4. If Shared RAM is'to be paged, request paging by writing
xCO to SRPR (Shared RAM Page Register).

. Set the Enable Interrupt bit of the HISR register (Host
Interrupt/Status Register).

6. Wait for 1 to 3 seconds until TROPIC sets the “SRB Re-
sponse” bit of the HISR register (indicating initialization
and TROPIC's Adapter Diagnostics Program_are com-
plete). ) . )

. Read the WRBR (Write Region Base Register). Use the
offset in the WRBR and the Shared RAM Segment Ad-
dress to calculate the initial SRB location where TROPIC
has posted the results of the initialization (including any
diagnostics failure messages).

8. Read and evaluate the results in the SRB (described be-
low) and store important par'ameters. If diagnostics code
indicates successful completion, proceed. with opera-
tions.

9. If Fast Path Transmission will be used, fill out the SRB
with CONFIG.FAST.PATH.RAM command, information
and interrupt TROPIC. Read the response in the SRB to
get the new SRB address.

(3]

~

In response to a Reset as described above, the SRB will contain the following: ‘ ‘

Offset Parameter Name L:r‘:::h Description
0 COMMAND . 1 x80, Initialization Complete
1 INIT__STATUS 1 Initialization Status
2 4 Reserved
6 BRING_UP__CODE 2 The Bring-Up Diagnostics Result Code
8 ENCODED__ADDRESS 2 Shared RAM Address Offset of the Adapter's Encoded
‘ Address .
10 - LEVEL__ADDRESS 2 Shared RAM Offset to the Adapter Microcode Level
12 ADAPTER_ADDRESS 2 Shared RAM Address Offset of the Adapter Addresses
14 PARMS__ADDRESS 2 Shared RAM Address Offset of the Adapter Parameters
16 MAGC__ADDRESS 2 Shared RAM Address Ofiset of the Adapter MAC Buffer
INIT_STATUS
‘The bits of this INIT_STATUS byte have the following meanings.
Bits 7-6 | Reserved
Bit5 Fast Path - If on, indicates Fast Path Transmit is supported.
Bits 4-2 | Reserved
Bit 1 Remote Program If on, indicates open option bit 13 (Remote Program Load) is supported by this adapter (see
Load Option DIR.OPEN.ADAPTER) .
Bit0 Adapter Data Rate | If bit 0 is O, the adapter data rate is 4 Mbps, and if it is 1, the data rate is 16 Mbps.

~ The INIT__STATUS byte is dnly valid if the bring-up code is zero.
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BRING_UP_CODE

One of the following codes will be provided to indicate the results of the bring-up tests.

Code $Sgg Meaning

0000 DW Good Return Code

0020 DW Diagnostics could not be Executed

0022 DW ROM (ROS) Diagnostics Failed

0024 DW Shared RAM Diagnostics Failed

0026 DW Processor Instruction Test Failed

0028 DwW Processor Interrupt Test Failed

002A DW Shared RAM Interface Register Diagnostics Failed

002C DW Protocol-Handler Diagnostics Failed
ADAPTER_ADDRESS

This parameter provides the shared RAM offset to the following information. The NODE_ADDRESS is accessible as long as
the adapter is initialized or open. The GROUP__ADDRESS and FUNCTIONAL__ADDR are invalid until the adapter is open.

Byte o
Offset Parameter Name Length Description
0 NODE ADDRESS 6 Adapter Node Address
6 GROUP__ADDRESS 4 Adapter Group Address
10 FUNCTIONAL__ADDR 4 Adapter Functional Address
PARMS__ADDRESS

This parameter provides the shared RAM offset to the following information. This information is accessible as long as the
adapter is initialized or open.

Offset Parameter Name Lgr)l’;h Description

0 PHYS_ADDR 4 Adapter Physical Address
UP_NODE__ADDR 6 Next Active Upstream Node Address

10 UP_PHYS__ADDR 4 Next Active Upstream Physical Address

14 POLL_ADDR 6 Last Poll Address

20 2 Reserved

22 ACC__PRIORITY 2 Transmit Access Priority

24 SOURCE__CLASS 2 Source Class Authorization

26 ATT_CODE 2 Last Attention Code

28 SOURCE__ADDR 6 Last Source Address

34 BEACON__TYPE 2 Last Beacon Type

36 MAJOR__VECTOR 2 Last Major Vector

38 NETW__STATUS 2 Network Status

40 SOFT__ERROR 2 Soft Error Timer Value

42 FE_ERROR 2 Front End Error Counter

44 LOCAL_RING 2 Ring Number

46 MON__ERROR 2 Monitor Error Code

48 BEACON__TRANSMIT 2 Beacon Transmit Type

50 BEACON__RECEIVE 2 Beacon Receive Type

52 FRAME_CORREL 2 Frame Correlator Save

54 BEACON__NAUN 6 Beaconing Station NAUN

60 4 Reserved

64 BEACON__PHYS 4 Beaconing Station Physical Address
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Host-to-TROPIC Command Handshaking

Commands that Host software can issue to TROPIC using
the SRB are summarized later in this section. The general
procedure for issuing a command to TROPIC is:

1. Host software writes the appropriate Command code and
related parameters into the SRB.

. Host software sets the TISR register's “Command in
SRB" bit to issue an interrupt to TROPIC.

. TROPIC checks the validity of the SRB contents and
either:

— completely processes.the command, sets a return
code other than xFF in the SRB, and issues an inter-
rupt to the Host software (by setting the HISR regis-
ter's “Response in SRB” bit).

— performs initial processing only, sets the return code
to xFF in the SRB, and provides a “command correla-
tor.” TROPIC issues an interrupt to the Host software
(by setting the HISR register’s “‘Response in SRB" bit)
only if an SRB Free Request Interrupt is issued by the
Host software (by setting the TISR register’'s “SRB
Free Request” bit).

4. Depending on the command, TROPIC may request more
data using the ARB (Adapter Request Block) and DHB
(i.e., the Transmit Buffer). The Host software uses the
ASB (Adapter Status Block) to indicate that the requested
data has been moved to the appropriate Shared RAM
location. After reading the ARB, the Host software inter-
rupts TROPIC by setting the TISR “ARB Free” bit.

. When processing is completed for a command in process
(i.e., return code is xFF in Step 3), TROPIC puts the final
return code in the SSB (System Status Block) and inter-
rupts the Host software by setting HISR “SSB Re-
sponse” bit).

6. After the Host software reads the return code from the

SSB, it interrupts TROPIC by setting the TISR “SSB

Free” bit.

TROPIC-to-Host Command Handshaking

The commands which can be issued from TROPIC to the
Host software using the ARB are summarized in a table
later in this section. The general procedure for issuing a
command to the Host software is as follows:

1. TROPIC writes the appropriate Command code and relat-

ed parameters into the ARB.

2. TROPIC sets the HISR register’'s ““ARB Command” bit to
issue an interrupt to the Host software.

. The Host software reads the ARB contents and issues an
interrupt to TROPIC by setting the TISR register’s “ARB
Free” bit (to acknowledge command receipt and to indi-
cate that TROPIC can re-use the ARB).

4.1f a response is required based on the command, the

Host software writes the response information into the

ASB (Adapter Status Block) and issues an interrupt to

TROPIC by setting the TISR register’s “Response in

ASB” bit. -

5. After TROPIC reads the ASB response, it either:

— sets a return code of xFF in the SRB, and issues an
interrupt to the Host software by setting the HISR reg-
ister's “ASB Free" bit only if the “ASB Free Request”
interrupt bit is set.

[

W

(&

w

— sets an error return code indicating that an error has
been detected, and issues an interrupt to the Host
software hy setting the HISR register’s “ASB Free” bit,
regardless of the status of the “ASB Free Request”
interrupt bit.

6.0 SRB (HOST-TO-TROPIC) COMMANDS

There are three general categories of Host-to-TROPIC com-
mands:

e Direct

* DLC (IEEE 802.2 SAP and station interfaces)

® Data transmission.

These commands have certain qualities in common:

e The command request is made by loading information in
the SRB and setting TISR(13).

® The adapter checks the validity of the SRB contents and
either:

— completely processes the command, sets a return
code other than xFF, and interrupts the Host by setting
HISR (13)

— performs initial processing only, sets the return code to
xFF, and provides a command correlator. HISR(13) will
be set only if an SRB Free Request Interrupt is initiated
by the Host setting TISR(11).

¢ Depending on the command the adapter may request fur-
ther data using the ARB and DHB. The Host will use the

ASB to indicate that the requested data has been moved.

e When processing for a request that is in process (return
code = xFF) is complete, the adapter will put the final
return code in the SSB and interrupt the Host by setting

HISR(10).

o After the Host has read the return code from the SSB, it
interrupts the adapter by setting TISR(8).

SRB Conventions for Address
and Two-Byte Integer Values
In the following command descriptions, whenever a Shared
RAM address or a two-byte Integer value is specified, a
byte-swap may be required to use the value. The even ad-
dressed byte is the most significant byte (MSB) and the odd
addressed byte is the least significant byte (LSB). This byte
ordering is the reverse of normal 8086 memory word access
byte ordering.
For example, the TROPIC response to a
DIR.OPEN.ADAPTER Host command contains a field that
specifies the Shared RAM offset of the new SRB location.
The byte at the current SRB offset 10 contains the most
significant byte of the new SRB location and the byte at the
current SRB offset 11 contains the least significant byte of
the new SRB location. Consider:

If Current SRB Offset 10 = x0E8

and Current SRB Offset 11 = x024

then Shared RAM Offset to New SRB = xE824

(not x24E8)

If 16k Pages are being used to map into the adapter’s 64k
memory, then the correct Memory Page must be selected,
and the new SRB address offset must be adjusted for the
correct offset into that Page. In this example (xE824 offset
into the 64k adapter RAM), the Shared RAM Page Register
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(SRPR) must be loaded with the value xCO to select the
Memory Page for addresses xCO000 through xFFFF
(Page 4). The offset into this Page is then:

xE824 — xC000 = x2824

For this example, then, to request a DIR.READ.LOG SRB
(Command code = x08) under DOS using the instruction:

mov  es:[dil.command,a1
the registers must be set up as follows:

ES=  Shared RAM address segment value = xD800
DI= Offset into Page to new SRB = x2824
AL= Command to be stored in SRB = x08

Direct Interface Commands

These commands affect TROPIC as a whole, rather than
specific SAPs (Service Access Points) or link stations, and
do not involve LLC processing.

The adapter must have been successfully initialized before
any of these commands can be performed. After initializa-
tion, or a successful DIR.CLOSE.ADAPTER command, the
only acceptable commands are:

DIR.OPEN.ADAPTER, DIR.CLOSE.ADAPTER,
DIR.INTERRUPT, DIR.CONFIG.FAST.PATH.RAM, and
DIR.CONFIG.BRIDGE RAM.

After successful completion of a DIR.OPEN.ADAPTER, any
of the other direct interface commands can be issued.

All direct interface commands will be returned with
HISR(13) set and return information located in the SRB. Re-
turn code xFF (in process) is never set for these commands.

Code (Hex)

Command Name Description

DIR.CLOSE.ADAPTER 04 Closes the adapter, terminating all Ring communications (or Open Wrap test, if in
process)

DIR.CONFIG.FAST.PATH.RAM S 12 Tells adapter to use Fast Path interface techniques and sets values for the

: amount of shared RAM to allocate for the transmit interface and the size of the

Fast Path buffers to be used; this command can only be issued when the adapter
is in a Closed state

DIR.INTERRUPT 00 Forces a TROPIC interrupt; has no effect on Ring communications

DIR.MODIFY.OPEN.PARMS 01

Modifies adapter options previously set by DIR.OPEN.ADAPTER

DIR.OPEN.ADAPTER 03 Opens adapter with specified options, preparing adapter for normal ring
operations (in automatic receive mode) or adapter wrap test
DIR.READ.LOG 08 Reads and resets adapter error counters
DIR.RESTORE.OPEN.PARMS 02 ‘Modifies adapter options set by DIR.OPEN.ADAPTER
DIR.SET.FUNCT.ADDRESS 07 Sets the functional address for the adapter to receive Ring messages
DIR.SET.GROUP.ADDRESS 06 Sets the Group address for the adapter to receive Ring messages

A description of the SRB content for each of the commands follows. The command is explained and the fields provided by the

Host and these returned by the adapter are shown.

See the Bridge Functions discussion later in this document for the direct interface commands used for bridge functions.

DIR.CLOSE.ADAPTER x04

SUMMARY: Close the adapter and terminate all ring communication or the “open wrap test”.

This command is accepted anytime after the adapter has been initialized. Commands that have been accepted by the adapter
and not completed remain incomplete and are not returned to the Host. The adapter is removed from the ring, if it was active,
and the write region base register (WRBR) is reset to the value set before the DIR.OPEN.ADAPTER command was issued.

Offset Parameter Name . LS:::h Description

0 COMMAND 1 x04, DIR.CLOSE.ADAPTER

1 1 Reserved

2 RETCODE 1 Set by the adapter upon return

When the adapter completes the operation, it sets the return code in the SRB and interrupts the Host by setting HISR(13).

Valid Return Codes
x00 Operation completed successfully
x01 Invalid command code.
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DIR.CONFIG.FAST.PATH.RAM  x12
SUMMARY: Used to activate Fast Path interface option and configure Fast Path RAM and buffers.
The Configure Fast Path RAM SRB command is used to select TROPIC’s Fast Path interface option. Parameters of the
command select the amount of RAM to be reserved for the transmit interface and the size of buffers to configure. This command
can only be issued when the adapter is closed because it controls the configuration of the adapter's RAM during the open
process. When the Host software issues a subsequent Open command to the adapter, the area reserved will be formatted into a
Fast Path Transmit Control Area and a set of buffers to be used for transmissions (for more details, see the Transmit Command
discussions later in this section). .
During processing of the DIR.OPEN.ADAPTER command the adapter will configure the Fast Path RAM area into a 16 byte
control area and a set of link-listed buffers. The buffer pool will be checked to verify that there is enough data area to hold at
least one maximum size frame. This check is performed according to the formula:

) DHB__SIZE — 6 < (# of Fast Path Buffers — 1) * (Fast Path Buffer Size — 22)
If this is False the open command will be terminated with an error.

Offset . Parameter Name L:r‘:;h Description
0 COMMAND 1 x12, DIR.CONFIG.FAST.PATH.RAM
1 1 Reserved ‘
2 RETCODE 1 Set by the Adapter Upon Return
3 5 Reserved
8 RAM__SIZE 2 RAM Size to Allocate
10 BUFFER__SIZE 2 Size of Transmit Buffers
RAM_SIZE

This parameter specifies to TROPIC the number of eight-byte blocks of shared RAM to be allocated for the Fast Path interface.
This RAM will be used for the Fast Path Transmit Control Area and the Fast Path Buffer Pool (described in detail later). The
Transmit Control Area is sixteen bytes and the buffers are configured to the size in the BUFFER__SIZE parameter.

BUFFER_SIZE

This parameter specifies to TROPIC the size to configure each Fast Path Transmit Buffer. When configured, buffers will not
cross the 16k (Page) boundaries in the Shared RAM. Each buffer has a 22-byte header for command passing and buffer
management. The rest of the buffer is used for data. This parameter must be a multiple of 8 bytes, with a maximum value of
2048 bytes. The recommended buffer size is 512 bytes.

SRB Response

After the adapter processes this command, it sets bytes 8 through 11 in the SRB with return parameters and sets a return code
in the RETCODE field. The adapter then interrupts the Host by setting HISR(13). The SRB content will then be as follows.

Offset Parameter Name L:x::h Description

0 COMMAND 1 x12, DIR.CONFIG.FAST.PATH.RAM

1 1 Reserved

2 RETCODE 1 Return Code, see Below

3 5 Reserved

8 FAST_PATH_XMIT 2 Offset to Transmit Control Area

10 SRB__ADDRESS 2 Oftset to the Beginning of the SRB
Valid Return Codes

x00 Operation completed successfully

x01 Invalid (unrecognized) command code
x03 Adapter open, should be closed

x06 Option(s) missing, invalid, or incomplete
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FAST_PATH_XMIT

This is the offset from the start of Shared RAM where the Fast Path Transmit Control Area will be located. This parameter is only
valid if the return code is x00.

SRB_ADDRESS

This is the offset from the start of Shared RAM where the adapter will expect subsequent SRB commands to be located. This
parameter is only valid if the return code is x00.

DIR.INTERRUPT  x00

SUMMARY: Force an adapter interrupt.

This command performs no function. The adapter must have been initialized but does not have to be opened for this command
to be accepted.

Offset Parameter Name ng;eth Description

0 COMMAND 1 x00, DIR.INTERRUPT

1 1 Reserved

2 RETCODE 1 Set by the Adapter Upon Return

When the adapter completes the operation, it sets the return code in the SRB and interrupts the Host by setting HISR(13).

Valid Return Codes
x00 Operation completed successfully
%01 Invalid command code

DIR.MODIFY.OPEN.PARMS  x01
SUMMARY: Used to modify the OPEN_OPTIONS set by the DIR.OPEN.ADAPTER command.
The wrap option, remote program load, and token release bits will be ignored.

Offset Parameter Name LE::;:h Description

0 COMMAND 1 x01, DIR.MODIFY.OPEN.PARMS

1 1 Reserved

2 RETCODE 1 Set by the Adapter Upon Return

3 1 Reserved

4 OPEN__OPTIONS 2 - New Options (Wrap Bit Left Unaltered in Adapter)

See the DIR.OPEN.ADAPTER command for a description of the OPEN_OPTIONS parameter.
When the adapter completes the operation, it sets the return code in the SRB and interrupts the Host by setting HISR(13).

Valid Return Codes

x00 Operation completed successfully
x01 Invalid command code

x04 Adapter closed, should be open
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DIR.OPEN.ADAPTER  x03

SUMMARY: Prepare the adapter for either normal ring communication or an adapter wrap test.

This command is accepted after successful initialization of the adapter. Once an open adapter command has been completed
successfully, the adapter must be closed or reset before another open adapter command will be accepted. After this command
has been returned with a x00 return code, the adapter is in automatic receive mode and frames can be transmitted and received
using the direct interface. DLC interface commands can also be issued.

The information provided along with this command is used to configure shared RAM (see Section 4. 0) Space is allocated for:
® The adapter work areas

® The communication areas

® The requested individual and group SAP control blocks

® The requested link station control blocks

® The requested number of DHBs

The remaining shared RAM space is configured as receive buffers using the supplied receive buffer length parameter. The
adapter then checks that the number of available receive buffers is equal to or greater than the number requested. If the number
of receive buffers is inadequate, the open adapter command is rejected. .

Length of SRB

The SRB in shared RAM is defined as 28 bytes in length and all Host commands to the adapter except the
DIR.OPEN.ADAPTER require 28 or fewer bytes. The SRB after initialization and before an open command has been completed
can accept enough information for the open parameters.

Offset Parameter Name sz;h Descrlptl_on

0 COMMAND 1 x03, DIR.OPEN.ADAPTER

1 7 Reserved

8 OPEN__OPTIONS 2 Open Options, see Description
10 NODE__ADDRESS 6 This Adapter's Ring Address

16 GROUP_ADDRESS 4 The Group Address to Set

20 FUNCT_ADDRESS 4 The Functional Address to Set

24 NUM_RCV_BUF 2 Number of Receive Buffers

26 RCV_BUF__LEN 2 Length of Receive Buffers

28 DHB__LENGTH 2 Length of Transmit Buffers

30 NUM__DHB 1 Number of DHBs

31 1 Reserved

32 DLC_MAX_SAP 1 Maximum Number of SAPs

33 DLC_MAX__STA 1 Maximum Number of Link Stations
34 DLC_MAX_GSAP 1 Maximum Number of Group SAPs
35 DLC_MAX__GMEM 1 Maximum Members per Group SAP
36 DLC_T1_TICK__1 1 DLC Timer T1 Interval, Group One
37 DLC_T2__TICK__1 1 DLC Timer T2 Interval, Group One
38 DLC__TI_TICK__1 1 DLC Timer Ti Interval, Group One
39 DLC_T1_TICK__2 1 DLC Timer T1 Interval, Group Two
40 DLC_T2_TICK_2 1 DLC Timer T2 Interval, Group Two
41 DLC_TI__TICK_2 1 DLC Timer Ti Interval, Group Two
42 PRODUCT__ID 18 Product Identification
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OPEN_OPTIONS
Several options are each defined by a bit. A bit set to 1 selects an option for use. Bit 15 is the high-order (leftmost) bit.

Bit 15 Pass Beacon MAC | Passes, as direct interface data to the Host, the first beacon MAC frame and all subsequent
Frames beacon MAC frames that have a change in the source address or the beacon type.
Bit 14 Reserved Should be zero but is not checked.
Bit 13 Remote Program This bit is only implemented in 16/4 adapters. It prevents the adapter from becoming a monitor
Load during the open process. If this bit is on, the adapter will fail the open process if there is no
other adapter on the ring when it attempts to insert on the ring.

Bit 12 Token Release This bit is only available when operating at 16 Mbps. If not set, 16 Mbps adapters will get early
token release as a default. Setting this bit on selects no early token release for an adapter at
16 Mbps.

Bits 11-8 | Reserved Should be zero, but the bits are not checked.

Bit7 Wrap Interface The adapter will not attach itself to the network. Instead it causes all user-transmitted data to
be wrapped as received data. .

Bit6 Disable Hard Error | Prevents network status changes involving “Hard Error” and *“Transmit Beacon” bits from
causing interrupts.

Bit5 Disable Soft Errors | Prevents network status changes involving the “Soft Error” bit from causing interrupts.

Bit 4 Pass Adapter MAC | Passes, as direct interface data to the Host, all adapter class MAC frames that are received but

Frames not supported by the adapter. If this bit is off, these frames are ignored.
Bit3 Pass Attention Passes, as direct interface data to the Host, all attention MAC frames that are not the same as
MAC Frames the last received attention MAC frame. If this option is off, these frames are not passed to the
Host software.

Bit2 Reserved Should be zero, but is not checked.

Bit 0 Contender When the contender bit is on, the adapter participates in monitor contention (claim token) if the
opportunity occurs. When the contender bit is off, and the need is detected by another adapter,
this adapter will not participate.

If this adapter detects the need for a new active monitor, monitor contention (claim token)
processing will be initiated by this adapter in either case.
NODE_ADDRESS

The 6-byte specific node address of this station on the ring. The high-order (leftmost) bit must he zero. If the value is zero, the
adapter’s encoded address will be the node address by default.

GROUP_ADDRESS

Sets the group address that the adapter will receive messages for. If the value is zero, no group address is set. The group
address can also be set, or changed, by a SET.GROUP.ADDRESS command. The two high-order bytes of the group address,
before these four bytes, will be set to xC000.

FUNCT_ADDRESS

Sets the functional address that the adapter will receive messages for. Bits 31, 1, and 0 are ignored. If the value is zero, no
functional address is set. The functional address can also be set, or changed, by a DIR.SET.FUNCT.ADDRESS command. The
functional address is also affected by the DIR.CONFIG.BRIDGE.RAM command. The two high-order bytes of the functional
address will be set to xC000.

NUM_RCV_BUF

The number of receive buffers in shared RAM needed for the adapter to open. The adapter will configure as receive buffers all
remaining shared RAM after other memory requirements have been met. If the number available is less than the number
requested, the DIR.OPEN.ADAPTER command fails. If the number available is greater than the number requested, no action will
occur. If this value is less than 2, the default of 8 is used.

RCV_BUF_LEN

The length of each of the receive buffers in the shared RAM. Receive buffers will be chained together to hold a frame that is too
long for one buffer. However, only one frame will be put into a single buffer.

The value must be a multiple of 8; 96 is the minimum and 2048 is the maximum. If the value is zero, the default of 112 is used.
Each buffer holds 8 fewer bytes of data than the specified size. Therefore, a buffer defined as 112 bytes long can hold only 104
bytes of data. The 8 bytes are overhead needed by the adapter.
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