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FEATURES o Hot pluggability 
o Pipelined command structure o Conformity with ANSI X3T9.2 SCSI-2 

standard o 16-byte data FIFO between the DMA and 
o Sustained SCSI data transfer rates of up to 

7MHz asynchronous 

SCSI channels 
o SCSI P-Cable configuration 

10MHz synchronous (8-bit) 
20MHz wide synchronous (16-bit) 

o Direct connection to differential transceivers 

o 16-bit wide SCSI data handling 
o 16-bit arbitration 
o On-chip. single-ended SCSI transceivers 

(48mA drivers) 
o Initiator or Target mode 

o Direct DIFFSENS support 
o SCSI sequences implemented without 

microprocessor intervention 
o Parity pass-through on SCSI data 
o 3-byte ID message checking 
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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. 
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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. 

Bus-Initiated Transmission of the selection 
Selection bus ID, a i-byte Identify or 

null message, a 2-byte Queue 
Tag message (if SCSI-2 mode 
enabled), and a multiple-byte 
command. 

Bus-Initiated Transmission of the 
Reselection reselection bus ID followed by 

a i-byte Identify message. 

Target Command Transmission of a status byte 
Complete and a i-byte message. 

Target Disconnect Transmission of two i-byte 
Sequence messages followed by 

disconnection from the SCSI 
Bus. 

Initiator Transmission of a status byte 
Command and a i-byte message. 
Complete 

Reselect3 Transmission of a i-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. 

EMULEX MICRO DEVICES 



FAST/WIDE SINGLE-CHIP SCSI CONTROLLER - FAS256 
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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 . 

NC 10 120 NC 
DBP1 2 119 vss 
DBPO , 11B ESD11 
0815 • 117 ESD10 
0814 , 116 ESD09 
VDD 6 115 VDD 

0813 7 114 ESDOS 
OB12 B '" ESEL 
DB11 9 112 ETGS 
0810 10 111 vss 
0809 11 110 vss 
0808 12 109 vss 
DB07 " lOB vss 
DB06 14 107 vss 
0805 15 lOB vss 
0804 16 10' vss 
DB03 17 10. vss 
0802 lB 

FAS256 
10' ERST 

DBOl 19 102 EBSY 
oaoo 20 101 ESDPO 
V55 21 160-PIN PQFP 100 ESOO7 

NC 22 99 ESD06 
NC 23 9B ESDOS 
NC 24 97 ESD04 

OIFFMN 25 .. fiGS 
PULL DOWN 26 9' DIFFSENS 
PULL DOWN 27 9. VSS 

PULL UP 2B 93 MSGN 
PULL UP 29 92 RSTN 

VDD '0 91 ACKN 
PULL UP 31 90 vss 
PULL UP " B. BSYN 

RESETON " BB ATNN 
RESETN 34 B7 SDPON 

NC " B. vss 
NC 36 B' SC07N 
NC 37 .4 SOO6N 
NC 'B B' VS5 
NC '9 .2 SD05N 
NC 40 Bl SD04N 

~~::~~~#~~~~~~~~~~m~~~~~~~~~$~~~~~~~~~~~ 
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Figure 5. FAS256 Pin Diagram 

REGISTERS 

The FAS256 registers are used by the 
microprocessor to configure. command. imd 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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TRANSFER COUNTER LOW (00 R) 
TRANSFER COUNTER HIGH (01 R) 

TRANSFER COUNT LOW (00 W) 
TRANSFER COUNT HIGH (01 W) 

RESET ----y 
17161514131211101 x 

THE TRANSFER COUNTER REGISTER COUNTS THE 
NUMBER OF BYTES TRANSFERRED IN A DMA 
COMMAND OR RECEIVED IN A COMMAND 
SEQUENCE IN TARGET MODE. THE TRANSFER 
COUNT NEED ONLY BE LOADED ONCE FOR 
SUCCESSIVE DMA COMMANDS USING THE SAME 
COUNT. ZERO SPECIFIES THE MAXIMUM COUNT. 

FIFO (02 R71 

171 6 J siT 31 211 1 0 1 

11511411311211111019181 

RESET ----y 
o 

o 
THE FIFO IS A 16-BYTE, WORD DEEP 
BUFFER BETWEEN THE SCSI BUS AND 
THE BUFFER MEMORY. THE FIFO IS 
FLUSHED DURING A HARD RESET. 

RESET. 

COMMAND x 
1-_____ INITIATOR MODE X 

1-______ TARGET MODE X 

DISCONNECTED MODE X 1-________ ENABLE OMA X 

RESET. 

SCSI BUS PHASE X 

PHASE TRANSFER 
COMPLETE 0 
TRANSFER COUNTER 
ZERO 0 
PARITY ERROR 0 
GROSS ERROR 0 
INTERRUPT PENDING 0 

l""'lr-tt-C:iI::r~ BUS ID 

RESET. 

1-...L....l......L. _____ RESERVED 
X 

o 

RESET. 

SELECTED 0 
SELECTED WITH ATN 0 L-___ RES ELECTED 0 

'------ FUNCTION COMPLETE 0 
'------- BUS SERVICE 0 L-______ DISCONNECT 0 

1-_______ ILLEGAL COMMAND 0 
1-________ SCSI RESET DETECTED 0 

TIMOUT VALUE 

RESET. 

o 

RESET. 

L-L-~_ SEQUENCE STEP 0 
'--..1..-..1-..1-....1-____ RESERVED 0 

RESET. 

SYNCHRONOUS 
TRANSFER PERIOD 
SYNCHRONOUS 
TRANSFER PERIOD 0 
SYNCHRONOUS 
TRANSFER PERIOD 

SYNCHRONOUS 
TRANSFER PERIOD 0 
RESERVED 0 

1-..1..-..1-..1-....1-_ FIFO COUNT 

RESET. 

o 
o 
o 
o 

1-______ SEQUENCE STEP BIT 0 
L.. _______ SEQUENCE STEP BIT 1 

L.. ________ SEQUENCE STEP BIT 2 

RESET. 

SYNCHRONOUS OFFSET 0 
L-L.. _____ REO/ACK ASSERT 0 

L..J... _______ REO/ACK OEASSERT 0 

RESET. 

BUSID 
CHIP TEST MODE 
SCSI PARITY ENABLE 
PARITY TEST MODE 
SCSI RESET 
INTERRUPT DISABLE 
SLOW CABLE MODE 

o 
o 
o 
o 

o 
o 

CLOCK CONVERSION FACTOR (09 W) RESET --, 

17161s1413121~0 , 

I IIIII CLOCK CONVERSION FACTOR 0 
• CLOCK CONVERSION FACTOR 1 
1-___ CLOCK CONVERSION FACTOR 0 

1-.J......L....l.....L. ____ RESERVED 0 

RESET. 

RESERVED 
SCSI WIDE TRANSFER 
INPUT SHUTTLE 
OUTPUT SHUTTLE 
FIFO EMPTY 

o 
o 
o 
o 

RESET. 

TARGET TEST MODE 
INITIATOR TEST MODE 

1-___ TRISTATE TEST MODE 

o 
o 
o 
o 
o 

1-____ FAS2S6 ENABLE 
1-.J......L....l.._____ RESERVED 

RESET. 

DMA PARITY ENABLE 0 
REGISTER PARITY ENABLE 0 

1-___ TARGET BAD PARITY ABORT 0 
'------ SCSI-2 MODE 0 

L-_____ FEATURES ENABLE 0 
I-.J......L. ______ RESERVED 0 

FASTCLK 
FASTSCSI 
CDB10 
OUENB 
10RESCHK 
10BIT3 
WIDESCSI 
RESERVED 

RECOMMAND COUNTER LOW (OE RIW) 

17161514131211101 

I I I I I I I I RCMD CNTLOW 

RECOMMAND COUNTER HIGH (OF RIW) 

17161514131211101 

I I I I I I I I RCMD CNT HIGH 

RESET. 

o 
o 
o 
o 
o 
o 
o 
o 

RESET. 

BEh 

RESET. 

o 

Figure 6. FAS256 Register Set 
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FAST/WIDE SINGLE-CHIP SCSI CONTROLLER - FAS256 

ELECTRICAL CHARACTERISTICS 

Table 2. Absolute Maximum Stress Ratings 

Symbol Description Min Max Unit 

TSTG Storage Temperature -55 150 °C 

VDD Supply Voltage -0.5 7 V 

VIN Input Voltage VSS - 0.5 VDD + 0.5 V 

ILPI Latch-Up Current -100 100 mA 

ESD2 Electrostatic Discharge TBD TBD V 
(All except SCSI pins) 

ESD2 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 

VDD Supply Voltage 4.5 5.5 V 

IDDI Supply Current (Static IDD) 1 mA 

IDD2 Supply Current TBD mA 
(Dynamic IDD) 

TA Ambient Temperature 0 70 °C 

IStatic IDD refers to all inputs at VDD, all outputs open circuit, and all bidirectional pins 
configured as inputs. 

2Dynamic IDD is dependent on the application. 

DC CHARACTERISTICS 

Table 4. Single-Ended Mode SCSI Signals 

Symbol Description Minimum Maximum Unit Test Condition 

SD15N-SDOON, SDPIN, SDPON, ACKN, ATTN, MSGN, CDN, ION, BSYN, REQN, RSTN, SELN 

VIH Input High Voltage 2 VDD + 0.5 V 

VIL Input Low Voltage Vss - 0.5 0.8 V 

IIH Input High Leakage Current -10 10 /-LA o < VDD < 5.5 
VIN = 3.1 

IlL Input Low Leakage Current -10 10 /-LA VIN = 0 

VOL Output Low Voltage 0.5 V IOL = 48mA 

Ioz Tristate Leakage Current -10 10 /-LA 0< VOUT < VDD 

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. 
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FAST/WIDE SINGLE-CHIP SCSI CONTROLLER - FAS256 

Table 5. Differential Mode SCSI Signals 

Symbol Description Minimum Maximum Unit Test Condition 

SD15N-SDOON, SDPIN, SDPON, ACKN, REQN 

VIH Input High Voltage 2 Voo + 0.5 V 

VIL Input Low Voltage Vss - 0.5 0.8 V 

lIN Input Current -10 10 J.lA 0< VIN < Voo 

VOH Output High Voltage 2.4 IOH = -2mA 

VOL Output Low Voltage 0.4 V IOL = 4mA 

Table 6. Schmitt Input SCSI Signals 

Symbol Description Minimum Maximum Unit Test Condition 

DIFFSENS 

VIH Input High Voltage 2 Voo + 0.5 V 

VIL Input Low Voltage Vss - 0.5 0.8 V 

lIN Input Current -10 10 J.lA 0< VIN < VDD 

HST Hysteresis 200 mV 

Table 7. TTL Schmitt Inputs 

Symbol Description Minimum Maximum Unit Test Condition 

CSN, WRN, RDN, RESETN, A3-AO 

VIH Input High Voltage 2.2 Voo + 0.5 V 

VIL Input Low Voltage Vss - 0.5 0.8 V 

lIN Input Current -10 10 J.lA 0< VIN < Voo 

HST Hysteresis 300 mV 

Table 8. CMOS Inputs 

Symbol Description Minimum Maximum Unit Test Condition 

CK, RCLK 

VIH Input High Voltage 3.85 Voo + 0.5 V VOD = 5.5 

VIH Input High Voltage 3.15 VDD + 0.5 V VDD = 4.5 

VIL Input Low Voltage Vss - 0.5 1.65 V 

lIN Input Current -10 10 J.lA 0< VIN < VDD 

Table 9. 4mA Tristatable Outputs 

Symbol Description Minimum Maximum Unit Test Condition 

ETGS, RESETON 

VOH Output High Voltage 2.4 IOH = -2mA 

VOL Output Low Voltage 0.4 V IOL = 4mA 

loZ Tristate Leakage Current -10 10 J.lA 0< VIN < VDD 
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FAST/WIDE SINGLE-CHIP SCSI CONTROLLER - FAS256 

Table 10. 2mA Tristatable Outputs 

Symbol Description Minimum Maximum Unit Test Condition 

INTN, ESDPl, ESDPO, ESD15-ESDOO, EIGS, ERST, EBSY, ESEL 

VOH Output High Voltage 2.4 V IOH = -lmA 

VOL Output Low Voltage 0.4 V IOL = 2mA 

IoZ Tristate Leakage Current -10 10 J.lA Vss < VOUT < 
VDD 

Table 11. Bidirectional Signals with TTL Inputs 

Symbol Description Minimum Maximum Unit Test Condition 

DBPl, DBPO, DBlS-DBOO 

VIH Input High Voltage 2 VDD + 0.5 V 

VIL Input Low Voltage Vss - 0.5 0.8 V 

VOH Output High Voltage 2.4 IOH = -2mA 

VOL Output Low Voltage 0.4 V IOL = 4mA 

ILL Input Low Leakage Current -660 -200 J.lA VIN = 0 

IIH Input High Leakage Current -10 10 J.lA 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 

1 Tcp Clock Period (1 -:- Freq) ns 

Tcs Synchronization Latency TCL TCL + Tcp ns 

With F ASTCLK Bit Reset 

FCPA Clock Frequency, Async 12 25 MHz 

Fcps Clock Frequency, Sync 20 25 MHz 

2 TCH Clock High 14.58 0.65 • Tcp ns 2 

3 TCL Clock Low 14.58 0.65 • Tcp ns 2 

With F ASTCLK Bit Set 

FCPA Clock Frequency, Async 20 40 MHz 

Fcps Clock Frequency, Sync 38 40 MHz 

2 TCH Clock High 0.40 • Tcp 0.60 • Tcp ns 

3 TCL Clock Low 0.40 • Tcp 0.60 • Tcp ns 
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FAST/WIDE SINGLE-CHIP SCSI CONTROLLER - FAS256 

# Symbol Description Min Max Unit Note 

RESET INPUT 

4 TRST RESETN Pulse Width 200 ns 

RESET OUTPUT 

5 TRH RESETN High 50 ns 
to RESETON High 

6 TRL RESETN Low 50 ns 
to RESETON Low 

INTERRUPT OUTPUT 

7 TRI 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. Tcp + TCL > 97.92 ns) and (2 • Tcp + TCH > 97.92 ns). 

CK 

RESETN 

RESETON 

INTN 

RON 

PageS 

I I 

I. \ 
'-I 

2 "~4 I 
3 

I , .. 

I , , / 
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... ' 
I 
I .., 

CKINPUT 

I 

4----------~,~~----------------

-------------r------,' 'r--------------, ~~------------__ --~l 
I I ,...- 5--..... I I ,...- 6--..... 

RESET INPUT/OUTPUT 

,\..-------1,( ,~---________________________ ~' I Ir-----------~------------

~'--_ ___', ___ l 
I I -7-

INTERRUPT OUTPUT 

I -
, 
I 

I 

8-

Figure 7. CK Input, Reset Input/Output and Interrupt Output 
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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 TRAHC 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 TRCHRI RDN High to CSN High 0 ns 

7 TRCHR2 RDN High to CSN Low 40 ns 

8 TRDA Address Setup to Data 48 ns 1 

9 TRDC CSN Low to Data 40 ns 1 

10 TRDR RDN Low to Data 40 ns 1 

11 TRDHC CSN High to Data Release 2 30 ns 2 

12 TRDHR RDN High to Data Release 2 30 ns 2 

WRITE CYCLE 

13 TRCSW CSN Low to WRN Low 0 ns 3 

14 TRWR WRN Pulse Width 50 ns 

15 TRCHW 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 TRDW Data Setup to WRN High 0 ns 4 

19 TRDHW Data Hold from WRN High 35 ns 5 

20 TRDWC Data Setup to CSN High 0 ns 4 

21 TRDHWC Data Hold from CSN High 35 ns 5 

NOTES 

1. TRDA. TRDC. and TRDR specifications must be met. 
2. RDN edges may precede or follow CSN edges. 
3. WRN edges may precede or follow CSN edges. 
4. Either TRDW or TRDWC specification must be met. 
5. Either TRDHW or TRDHWC specification must be met. 
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Figure 8. Register Interface Timing 

EMULEX MICRO DEVICES 



~~~--------------

FAST/WIDE SINGLE-CHIP SCSI CONTROLLER - FAS256 

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 TDRH DACKN High to DREQ High 40 ns 2 

3 TDACY DACKN High to DACKN Low 17 ns 3 

4 TACPO DACKN Low to DACKN Low 75 ns 

5 TACPl DACKN High to DACKN High Tcs+30 ns 3, 4 
-TDACY 

and 
2Tcp 

5 TACPl DACKN High to DACKN High 2Tcp+35 ns 3, 5 
-TDACY 

and 
3Tcp 

READ CYCLE 

6 TDAR DACKN Low to RDN Low 0 ns 

7 TDRD RDN Pulse Width TDDRL ns 

8 TDRA RDN High to DACKN High 0 ns 6 

9 TDDAH DACKN High to Data 30 ns 7 

10 TDDAL DACKN Low to Data 30 ns 7 

11 TDDRL RDN Low to Data 35 ns 7 

12 TDADR DACKN High to Data Release 2 25 ns 

13 TDRDR RDN High to Data Release 2 30 ns 

WRITE CYCLE 

14 TDAW DACKN Low to WRN Low 0 ns 

15 TDWR WRN Pulse Width 37 ns 

16 TDWA WRN High to DACKN High 0 ns 

17 TDWCY WRN High to WRN Low 30 ns 

18 TDDW Data Setup to WRN High 0 ns 

19 TDHW Data Hold from WRN High 10 ns 

NOTES 

1. Negation pending. 
2. Assertion pending. 
3. Synchronous transfers only. 
4. F ASTCLK disabled. 
5. FASTCLK enabled. 
6. RDN high may follow DACKN high. 
7. Both TDDAH and TDDAL specifications must be met. 
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Figure 9. DMA Interface Timing 
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FAST/WIDE SINGLE-CHIP SCSI CONTROLLER - FAS256 

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 TARAOH REQN (In) High to ACKN (Out) High 50 ns 1 
30 ns 2 

4 TARAOL REQN (In) Low to ACKN (Out) Low 50 ns 1, 4, 6 
30 ns 2, 4, 6 

OUTPUT 

5 TARDSO Data Setup to REQN (Out) Low 60 ns 1 
70 ns 2 

5 TAADSO Data Setup to ACKN (Out) Low 60 ns 1 
70 ns 2 

6 TARHDO Data Hold from REQN (In) High 20 ns 1, 5 
30 ns 2,5 

6 TAAHDO Data Hold from ACKN (In) Low 30 ns 1, 5 
35 ns 2, 5 

INPUT 

7 TARDSI Data Setup to REQN (In) Low 0 ns 

7 TAADSI Data Setup to ACKN (In) Low 0 ns 

8 TARHDI Data Hold from REQN (In) Low 15 ns 

8 TAAHDI Data Hold from ACKN (In) Low 15 ns 

NOTES 

1. Single-ended mode, 200pF loading. 
2. Differential mode. 
3. TARDSO specification must also be met (output cycle only). 
4. TAADSO specification must also be met (output cycle only). 
5. FIFO is not empty. 
6. FIFO is not full (input cycle only). 
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FAST/WIDE SINGLE-CHIP SCSI CONTROLLER - FAS256 

REON (OUT) 

\ 1 \ I 
I ...- 1 ---' 

_2_ 
ACKN (OUT) I I I 

\ '\ l I 
I 

I __ 3 ---' _4-"; 
I I I 

I 

REON (IN) 
) \ 

I 

I 

I 

ACKN (IN) 

~ 
I 

I 
I 

I I 

SDPON, SDP1N, ~ ~ < SD1SN-OON :-S-: '--6---' 
I I 

Figure 10. SCSI Asynchronous Output 
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Figure 11. SCSI Asynchronous Input 
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FAST/WIDE SINGLE-CHIP SCSI CONTROLLER - FAS256 

SCSI SYNCHRONOUS TIMING 

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

# Symbol Description Min Max Unit Note 

OUTPUT 

1 TSASTO REQN (Out) or ACKN (Out) 90 ns 1 
Assertion Period 100 ns 2 

30 ns 3 
40 ns 4 

2 TSNEGO REQN (Out) or ACKN (Out) 90 ns 1 
Negation Period 100 ns 2 

30 ns 3 
40 ns 4 

3 TSDSO 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 REQN (In) Assertion Period 25 ns 5 

6 TSRNEGI REQN (In) Negation Period 20 ns 5 

7 TSAASTI ACKN (In) Assertion Period 20 ns 5 

8 TSANEGI ACKN (In) Negation Period 20 ns 5 

9 TSDSI 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 

1. Normal SCSI (5MHz). single-ended mode. 
2. Normal SCSI (5MHz). differential mode. 
3. Fast SCSI (10MHz). single-ended mode. 
4. Fast SCSI (10MHz). differential mode. 
5. Input specification for input cycle and output cycle. 
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Figure 12. SCSI Synchronous Output 
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Figure 13. SCSI Synchronous Input 
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