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Figure 1. FAS256 Block Diagram
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EMULEX

FAST/WIDE SINGLE-CHIP SCSI CONTROLLER - FAS256

PRODUCT DESCRIPTION

The FAS256 is an addition to the Emulex Fast
Architecture SCSI Processor (FAS) chip family with
features designed to facilitate SCSI-2 support.
Major new features of the FAS256 chip are 16-bit
wide SCSI data handling and fast SCSI.

The FAS256 supports both single-ended and
differential mode SCSI operations. The FAS256
operates in Initiator and Target roles; it can be used
in both host adapter and device (peripheral)
applications. The chip performs such functions as
bus arbitration, selection of a Target, or reselection
of an Initiator. It handles message, command,
status, and data transfer between the SCSI Bus and
its internal FIFO and an external buffer memory.
These are largely internal processes that the
FAS256 automates without microprocessor
intervention.

The FAS256 can replace all existing SCSI interface
circuitry which typically consists of discrete devices,
external drivers, and a low-performance SCSI
interface chip. It contains an accelerated DMA
interface, a 16-byte FIFO, and accelerated
asynchronous and synchronous data interfaces to the
SCSI Bus. It has special high—current SCSI Bus
drivers with controlled electrical and impedance
characteristics.

The chip maximizes protocol efficiency by utilizing a
first-in, first-out command pipeline structure and
combination commands to minimize host
intervention. The FAS256 offers typical maximum
transfer capability through sustained asynchronous
data rates up to 7MHz and synchronous data rates
up to 20MHz in fast SCSI mode.

The FAS256 has been optimized for interaction
with a DMA controller and the controlling
processor. Common SCSI Bus sequences that
typically require significant amounts of processing
time and microprocessor interaction have been
reduced to single commands. These commands are
listed in Table 1.

SYSTEM APPLICATIONS

The FAS256 is a versatile yet powerful SCSI
controller. The application diagrams in figures 2
and 3 show typical chip design usage for both
Initiator and Target modes. The FAS256
accommodates single bus system architecture. If
simultaneous execution of instructions and DMA
data transfer is required, an external means of bus
isolation is necessary.

Table 1. Single SCSI Commands

Command Description
Selection Arbitration, target selection,
transmission of an optional
1- or 3-byte message followed
by a multiple-byte command.
Reselection Arbitration, Initiator

reselection, and transmission
of a 1- or 3-byte message.

Transmission of the selection
bus ID, a 1-byte Identify or
null message, a 2-byte Queue
Tag message (if SCSI-2 mode
enabled), and a multiple-byte
command.

Bus-Initiated
Selection

Transmission of the
reselection bus ID followed by
a 1-byte Identify message.

Bus-Initiated
Reselection

Transmission of a status byte
and a 1-byte message.

Target Command
Complete

Target Disconnect | Transmission of two 1-byte

Sequence messages followed by
disconnection from the SCSI
Bus.

Initiator Transmission of a status byte

Command and a 1-byte message.

Complete

Reselect3 Transmission of a 1-byte

Sequence Identify message and a 2-byte
Queue Tag message.

INTERFACES

The FAS256 provides a 16-bit SCSI interface along
with support signals for differential SCSI. The
microprocessor interface consists of a chip select
signal, four address lines, and a read and write
strobe. The active low chip select signal (CSN)
indicates that a FAS256 register is being accessed.
The four address lines (A3-0) select internal
registers to be accessed. Data written to or read
from the FAS256 internal registers is transferred on
DB07-00. The memory controller resolves bus
contention between register data transfers and DMA
data transfers. The DMA request and acknowledge
control signals (DREQ and DACKN) provide timing
for DMA transfers. DMA memory data transfers
are 16 bits wide with optional byte parity. The read
and write strobes (RDN and WRN) indicate the
direction of data flow for register or DMA transfers.
All interfaces are shown in Figure 4.
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Figure 2. SCSI Host Adapter Application

Figure 4. FAS256 Functional Signal Grouping

PACKAGING

The FAS256 is available in a 160-pin plastic quad
flat pack (PQFP). The pin diagram for this
package is illustrated in Figure 5.
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Figure 5. FAS256 Pin Diagram
REGISTERS
The FAS256 registers are used by the
g microprocessor to configure, command, and monitor
the SCSI Bus, and to pass data through the chip to
the SCSI Bus. The FAS256 registers are
summarized in Figure 6.
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ELECTRICAL CHARACTERISTICS
Table 2. Absolute Maximum Stress Ratings

Symbol Description Min Max Unit
TstG Storage Temperature =55 150 oC
VbbD Supply Voltage -0.5 7 A\
VIN Input Voltage Vss - 0.5 | Vpp + 0.5 \%
I p! Latch-Up Current -100 100 mA
ESD? | Electrostatic Discharge TBD TBD \Y

(All except SCSI pins)
ESD? | Electrostatic Discharge TBD TBD v
(SCSI pins)

ITest conditions of -2V < Vpin < +8V

2ESD values will be provided by Emulex Engineering when characterization of the chip is

completed.
Table 3. Operating Conditions

Symbol Description Minimum | Maximum Unit
VbD Supply Voltage 4.5 5.5 A\
Ipp! Supply Current (Static Ipp) 1 mA
Ipp? Supply Current TBD mA

(Dynamic Ipp)

Ta Ambient Temperature 0 70 °C

IStatic Ipp refers to all inputs at Vpp, all outputs open circuit, and all bidirectional pins

configured as inputs.

2Dynamic Ipp is dependent on the application.

DC CHARACTERISTICS
Table 4. Single-Ended Mode SCSI Signals

Symbol [ Description Minimum Maximum r Unit l Test Condition

SD15N—SDOON, SDPIN, SDPON, ACKN, ATTN, MSGN, CDN, ION, BSYN, REQN, RSTN, SELN
ViH Input High Voltage 2 Vpp + 0.5 \'%
ViL Input Low Voltage Vss - 0.5 0.8 \'%
Iig Input High Leakage Current -10 10 pA 0 <Vpp <55

Vin = 3.1

I, Input Low Leakage Current -10 10 HA ViIN =0
VoL Output Low Voltage 0.5 \% Ior, = 48mA
Ioz Tristate Leakage Current -10 10 HA 0 < Vour < VpD
SFT Signal Fall Time 6 ns SCSI Termination
Hst Hysteresis 200 mV

NOTE: Pins ATNN, MSGN, CDN, ION, BSYN, RSTN, and SELN have the same DC characteristics in
both single-ended and differential modes.

EMULEX MICRO DEVICES Page 5
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EMULEX FAST/WIDE SINGLE-CHIP SCSI CONTROLLER - FAS256
Table 5. Differential Mode SCSI Signals
Symbol I Description Minimum Maximum | Unit | Test Condition
SD15N—SDOON, SDPIN, SDPON, ACKN, REQN

Vi Input High Voltage 2 Vpp + 0.5 \'%

VIiL Input Low Voltage Vgs - 0.5 0.8 \'%

IIN Input Current -10 10 RA 0 <VIN< VDD
VoOH Output High Voltage 2.4 Iog = -2mA
VoL Output Low Voltage 0.4 \'% IoL = 4mA

Table 6. Schmitt Input SCSI Signals
Symbol Description Minimum Maximum I Unit | Test Condition
DIFFSENS

VIiH Input High Voltage 2 Vpp + 0.5 \'%

VIL Input Low Voltage Vss - 0.5 0.8 \'%

IIN Input Current -10 10 RA 0 < VIN < VDD
Hgt Hysteresis 200 mV

Table 7. TTL Schmitt Inputs
Symbol Description Minimum Maximum I Unit l Test Condition
CSN, WRN, RDN, RESETN, A3-A0

VIH Input High Voltage 2.2 Vpp + 0.5 v
ViIL Input Low Voltage Vgs - 0.5 0.8 \"%

IN Input Current -10 10 RA 0 <VIN< VDD
Hst Hysteresis 300 mV

Table 8. CMOS Inputs
Symbol | Description Minimum Maximum l Unit I Test Condition
CK, RCLK

ViH Input High Voltage 3.85 Vpp + 0.5 \% Vpp = 5.5
ViH Input High Voltage 3.15 Vpp + 0.5 \'% Vpp = 4.5
VIL Input Low Voltage Vgs - 0.5 1.65 \'%

IIn Input Current -10 10 RA 0 < VIN < VDD

Table 9. 4mA Tristatable Outputs
Symbol T Description Minimum Maximum LUnit I Test Condition
ETGS, RESETON
VoH Output High Voltage 2.4 Iog = -2mA
VoL Output Low Voltage 0.4 A\ IoL = 4mA
Ioz Tristate Leakage Current -10 10 RA 0 < ViN < VDD

Page 6
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Table 10. 2mA Tristatable Outputs

Symbol Description Minimum Maximum r Unit I Test Condition
INTN, ESDP1, ESDP0, ESD15—ESD00, EIGS, ERST, EBSY, ESEL
VoH Output High Voltage 2.4 A\ Iog = -1mA
VoL Output Low Voltage 0.4 A% IoL = 2mA
Ioz Tristate Leakage Current -10 10 HA Vss SVVOUT <
DD

Table 11. Bidirectional Signals with TTL Inputs

Symbol Description Minimum ] Maximum | Unit J Test Condition
DBP1, DBPO, DB15—DB00

Viy Input High Voltage 2 Vpp + 0.5 v

VIL Input Low Voltage Vss - 0.5 0.8 A\

VoH Output High Voltage 2.4 Iog = -2mA
VoL Output Low Voltage 0.4 A% IoL = 4mA
It Input Low Leakage Current -660 =200 HA VIN=0
I Input High Leakage Current -10 10 RA VIN = 5.5

AC TIMING

The following figures and table values are illustrative of the FAS256 chip timing characteristics. For more
information, refer to the Emulex FAS256 SCSI Processor Technical Manual, VLSI51013-00 Rev A.

SYSTEM INTERFACE TIMING

CK input, reset input/output, and interrupt output timing is listed below and illustrated in Figure 7.

CK INPUT!
# Symbol Description Min Max Unit Note
Tcp Clock Period (1 =+ Freq) ns
Tcs Synchronization Latency TcL TcL + Tcp ns
With FASTCLK Bit Reset
Fcpa Clock Frequency, Async 12 25 MH:z
Fcps Clock Frequency, Sync 20 25 MHz
TcH Clock High 14.58 0.65 e Tcp ns
TcL Clock Low 14.58 0.65 o Tcp ns
With FASTCLK Bit Set
Fcpa Clock Frequency, Async 20 40 MHz
Fcps Clock Frequency, Sync 38 40 MH:z
2 | Tcy Clock High 0.40 o Tcp 0.60 e Tcp ns
TcL Clock Low 0.40 ¢ Tcp 0.60 e Tcp ns

EMULEX MICRO DEVICES Page 7
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# L Symbol | Description l Min i Max | Unit | Note
RESET INPUT
4 | TrsT , RESETN Pulse Width | 200 | J ns |
RESET OUTPUT

S TRH RESETN High 50 ns

to RESETON High
6 TRL RESETN Low 50 ns

to RESETON Low

INTERRUPT OUTPUT

7 TRrI RDN Low to INTN High 75 ns
8 Ticy RDN High to INTN Low Tcs ns
NOTES

1. CK and RCLK must be tied together.

2. For synchronous SCSI transfers and FASTCLK disabled, the clock must also meet the following

requirements:

(2 e Tcp+ Tep = 97.92 ns) and (2 e Tep + Tcy = 97.92 ns).

] ] 1)
] ) ]
o — \ / \ /
l——- 2 —rl—— 3 —
re 1 -
CKINPUT
RESETN L . i
X vl
L} L}
) ] ] 1]
RESETON i \ : ,r
L} L} * ]
— 5 — -~ s —
RESET INPUT/OUTPUT
INTN \ }1 :
RDN . : : :
L} v, r
\ : / :
] ] ] [}
7 il L 8 Lot
INTERRUPT OUTPUT

Figure 7. CK Input, Reset Input/Output and Interrupt Output
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FAST/WIDE SINGLE-CHIP SCSI CONTROLLER - FAS256 EMULEX
REGISTER INTERFACE TIMING
Register interface timing is listed below and illustrated in Figure 8.
# Symbol Description Min Max Unit | Note
1 TrASC Address Setup to CSN Low 0 ns
2 TrRAHC Address Hold from CSN High 40 ns
3 Trccy CSN High to CSN Low 40 ns
READ CYCLE
4 TRSCR CSN Low to RDN Low 0 ns
5 TRRD RDN Pulse Width TRDR ns
6 TRCHR1 RDN High to CSN High 0 ns
7 TRCHR2 RDN High to CSN Low 40 ns
8 TrRDA Address Setup to Data 48 ns 1
9 TrRDC CSN Low to Data 40 ns 1
10 | Trpr RDN Low to Data 40 ns 1
11 | TRpHC CSN High to Data Release 30 ns 2
12 | TRDHR RDN High to Data Release 30 ns 2
WRITE CYCLE
13 | TRcsw CSN Low to WRN Low 0 ns 3
14 | TRwr WRN Pulse Width 50 ns
15 | TRcuw WRN High to CSN High 0 ns 3
16 | TRwH WRN High to CSN Low 50 ns
17 | TRwcy WRN High to WRN Low 50 ns
18 | Trpw Data Setup to WRN High 0 ns 4
19 | TRDHEHW Data Hold from WRN High 35 ns 5
20 | TrRpwc Data Setup to CSN High 0 ns 4
21 TrRDUWC Data Hold from CSN High 35 ns 5
NOTES
1. Trpa, TrRpc, and TrpRr specifications must be met.
2. RDN edges may precede or follow CSN edges.
3. WRN edges may precede or follow CSN edges.
4. Either Trpw or TrRpwc specification must be met.
5. Either TRpugw or TRpuwc specification must be met.
EMULEX MICRO DEVICES Page 9
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FAST/WIDE SINGLE-CHIP SCSI CONTROLLER - FAS256 EMULEX
DMA INTERFACE TIMING
DMA interface timing is listed below and illustrated in Figure 9.
# Symbol Description Min Max Unit Note
1 TDARL DACKN Low to DREQ Low 40 ns 1
2 TprRH DACKN High to DREQ High 40 ns 2
3 Tpacy DACKN High to DACKN Low 17 ns 3
4 Tacpo DACKN Low to DACKN Low 75 ns
S Tacpr1 DACKN High to DACKN High Tcs+30 ns 3,4
-Tpacy
and
2Tcp
5 Tacpri DACKN High to DACKN High 2Tcp+35 ns 3,5
-Tpacy
and
3Tcp
READ CYCLE
6 TpaR DACKN Low to RDN Low 0 ns
7 TbrD RDN Pulse Width TDDRL ns
8 Tpra RDN High to DACKN High 0 ns 6
9 TppAH DACKN High to Data 30 ns 7
10 | TppaL DACKN Low to Data 30 ns 7
11 | TpprL RDN Low to Data 35 ns 7
12 TDADR DACKN High to Data Release 25 ns
13 TpDRDR RDN High to Data Release 30 ns
WRITE CYCLE
14 | Tpaw DACKN Low to WRN Low 0 ns
15 TpbwRr WRN Pulse Width 37 ns
16 | Tpwa | WRN High to DACKN High 0 ns
17 Tpwcy WRN High to WRN Low 30 ns
18 | Tppw Data Setup to WRN High 0 ns
19 | Tpuw Data Hold from WRN High 10 ns
NOTES
1. Negation pending.
2. Assertion pending.
3. Synchronous transfers only.
4. FASTCLK disabled.
5. FASTCLK enabled.
6. RDN high may follow DACKN high.
7. Both Tppay and TppalL specifications must be met.
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FAST/WIDE SINGLE-CHIP SCSI CONTROLLER - FAS256 EMULEX
SCSI ASYNCHRONOUS TIMING
SCSI asynchronous timing is listed below and illustrated in figures 10 and 11.
# Symbol Description Min Max Unit Note
1 TaaroH | ACKN (IN) Low to REQN (Out) High 50 ns 1
30 ns 2
2 TaaroL | ACKN (In) High to REQN (Out) Low 50 ns 1, 3, 6
30 ns 2,3, 6
3 Taraod | REQON (In) High to ACKN (Out) High 50 ns 1
30 ns 2
4 TarRAOL REON (In) Low to ACKN (Out) Low 50 ns 1, 4, 6
30 ns 2,4, 6
OUTPUT
5 Tarpso | Data Setup to REQN (Out) Low 60 ns 1
70 ns 2
5 Taapso | Data Setup to ACKN (Out) Low 60 ns 1
70 ns 2
6 Tarupo | Data Hold from REQN (In) High 20 ns 1, 5
30 ns 2,5
6 Taaupo | Data Hold from ACKN (In) Low 30 ns 1, S
35 ns 2,5
INPUT
7 TARDSI Data Setup to REQN (In) Low ns
7 TAADSI Data Setup to ACKN (In) Low ns
8 TARHDI Data Hold from REON (In) Low 15 ns
8 TAAHDI Data Hold from ACKN (In) Low 15 ns
NOQTES
1. Single-ended mode, 200pF loading.
2. Differential mode.
3. Tarpso specification must also be met (output cycle only).
4. Taapso specification must also be met (output cycle only).
5.  FIFO is not empty.
6. FIFO is not full (input cycle only).
EMULEX MICRO DEVICES Page 13
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SCSI SYNCHRONOUS TIMING

SCSI synchronous timing is listed below and illustrated in figures 12 and 13.

# Symbol | Description I Min I Max ] Unit I Note
OUTPUT
1 TsasTO REQN (Out) or ACKN (Out) 90 ns 1
Assertion Period 100 ns 2
30 ns 3
40 ns 4
2 TsSNEGO REQN (Out) or ACKN (Out) 90 ns 1
Negation Period 100 ns 2
30 ns 3
40 ns 4
3 | Tspso Data Setup to REQN (Out) Low 55 ns 1
or ACKN (Out) 65 ns 2
25 ns 3
35 ns 4
4 TSHDO Data Hold from REQN (Out) Low 110 ns 1
or ACKN (Out) 110 ns 2
45 ns 3
45 ns 4
INPUT
5 TsrasTi | REQON (In) Assertion Period 25 ns 5
6 TsrNEGI | REQON (In) Negation Period 20 ns 5
7 TsaasTi | ACKN (In) Assertion Period 20 ns 5
8 TsaNecl | ACKN (In) Negation Period 20 ns 5
9 | Tspsi Data Setup to REQN (In) 5 ns
or ACKN (In) Low
10 | TsHDI Data Hold from REQN (In) 15 ns
or ACKN (In) Low
NOTES

Normal SCSI (5MHz), single-ended mode.
Normal SCSI (5MHz), differential mode.

Fast SCSI (10MHz), differential mode.

1
2.
3. Fast SCSI (10MHz), single~ended mode.
4
5

Input specification for input cycle and output cycle.
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EMULEX FAST/WIDE SINGLE-CHIP SCSI CONTROLLER - FAS256

REGN (OUT) \: ) 1'
— 1 —*— 2 ——:

ACKN (OUT) \' J \
e e—

SDPON, SDP1N, :/'_:—‘(' / \
SD15N-00N ' —
e

Figure 12. SCSI Synchronous Output
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Figure 13. SCSI Synchronous Input
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