
EMULEX 

FEATURES 

o 
o 

o 
o 
o 
o 

Conformity with ANSI X3.131 SCSI standard 
Synchronous data transfers of up to 5 MBPS 

Programmable synchronous transfer period 
Programmable synchronous offsets up to 
15 bytes 

Asynchronous data transfers up to 7 MBPS 
DMA burst transfer rate up to 12 MBPS 
Functional enhancements and speed 
improvements over ESP200/100A 
New SCSI-2 features available to reduce 
microprocessor interrupts 

o Reselect3 Sequence 
o Reset A TN command 

* ESP201 a/so refers to ESP101, except where noted. 
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o Differential mode enhancements: 
Totem pole drivers on REQ/ ACK 
SCSI bus input/output delay 

o 16- or 24-bit Transfer Counter 
o On-chip, single-ended SCSI transceivers 

(4S-mA drivers) 
o Initiator or Target mode 
o Hot pluggability 
o Pipelined command structure 
o 16-byte data FIFO between DMA and SCSI 

channels 
o Clock rates up to 25 MHz 
o Low power dissipation 
o SCSI sequences implemented without 

microprocessor intervention 
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Figure 1. ESP201 Block Diagram 
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SCSI CHIP - ESP201/101 

PRODUCT DESCRIPTION 

The ESP201 is the high-performance enhancement 
to the Emulex ESP200 SCSI Processor. The 
ESP201 implements the detailed protocol of the 
SCSI Bus standard. 

The ESP201 operates in both the Initiator and 
Target roles, and can therefore be used in both host 
adapter and peripheral applications. The ESP201 
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 the chip's 
16-byte internal FIFO, or a buffer memory. The 
above functions are internal processes that the 
ESP201 chip performs without microprocessor 
intervention. 

SYSTEM ORGANIZATION 

The ESP201 chip provides hosts or targets with a 
SCSI solution for implementing the protocol of the 
SCSI Bus. The ESP101 checks and generates SCSI 
parity. The ESP201 also allows parity pass-through. 

Applications include SCSI port processing for 
workstations and PCs as well as peripheral devices 
such as tape, scanners, and printers. 

The ESP201 is pin compatible and functionally 
backward compatible with the ESP200. In addition, 
the following features and enhancements are 
included: 

o Reselect3 Sequence 
o Reset ATN command 
o Differential mode enhancements: 

Totem pole drivers on REQ/ ACK 
SCSI bus input/output delay 

o Improved DMA transfer rate 

The ESP201 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 SCSI commands are listed 
in Table 1. 
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Table 1. Single SCSI Commands 

Command Description 

Selection Arbitration, target selection, 
transmission of an optional 
1-byte (or 3-byte) message 
followed by a multiple-byte 
command. 

Reselection Arbitration, Initiator 
res election, and transmission 
of a 1-byte (or 3-byte) 
Identify message. 

Bus-Initiated Transmission of the selection 
Selection bus ID, a 1-byte Identify or 

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

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

a 1-byte Identify message. 

Target Command Transmission of a status byte 
Complete and a 1-byte message. 

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 I-byte 
Sequence Identify message and a 2-byte 

Queue Thg message. 

INTERFACES 

The ESP201 has two separate interfaces: the Buffer 
Data Bus and the SCSI Bus. Pins that support 
these interfaces and other chip operations are shown 
in Figure 2. 

The buffer data interface supports DMA Request, 
DMA Acknowledge, and microprocessor interrupt 
signals. For DMA operations, the buffer interface 
manages access timing and generates all buffer 
memory addresses. 

The SCSI Bus interface consists of an 8-bit input 
bus and an 8-bit output bus. The TGS/DIFFM pin 
(ESP201) or DIFFM pin (ESP101) configures the 
SCSI interface for single-ended or differential mode 
operations. 
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Figure 2. ESP201 Functional Signal Grouping 

PIN DESCRIPTIONS 

The ESP201 is available in a 68-pin PLCC package 
and an 80-pin PQFP package. The pin diagrams 
for these packages are illustrated in 
figures 3 and 4. 

REGISTERS 

The ESP201 registers are used by the 
microprocessor to configure, command, and monitor 
the SCSI Bus, and to pass data through the chip to 
the SCSI Bus. The ESP201 registers are 
summarized in Figure 5. 
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SCSI CHIP - ESP201/101 

COMMAND 
INITIATOR MODE 

'------- TARGET MODE 
DISCONNECTED 
MODE 

'-4-~_ SCSI BUSID 
1-________ ENABLEDMA 

'-...L-....L....L...L ____ RESERVED 

'-4-..... _ SCSI BUS PHASE 

'----- PHASE TRANSFER 
COMPLETE 

1-_____ TRANSFER COUNTER 

ZERO 
'------- PARITY ERROR 

I--------GROSSERROR 
INTERRUPT PENDING 

SEQUENCE 
STEP 
RESERVED 

SELECTED 
SELECTED WITH ATN 

'---- RESELECTED 
1-____ FUNCTION COMPLETE 

'------ BUS SERVICE 
'------- DISCONNECT 

.... ------- ILLEGAL COMMAND 
1-________ SCSI RESET DETECTED 

SYNCHRONOUS 
TRANSFER 
PERIOD 

RESERVED 

'-.L...l-.l-...L-_ FIFO COUNT 
.... ------ SEQUENCE STEP BIT 0 

1-_______ SEQUENCE STEP BIT 1 
1-________ SEQUENCE STEP BIT 2 

SYNCHRONOUS OFFSET 

REQ/ACK ASSERTION CONTROL 

SCSI BUS PHASE 

000 DATA OUT 
001 DATA IN 
010 COMMAND 
011 STATUS 
100 RESERVED 
101 RESERVED 
110 MESSAGE OUT 
111 MESSAGE IN 

CODE CHEX)COMMAND 
NON 
DMA DMA 
40 CO RESELECT SEQUENCE 
41 C1 SELECT WITHOUT ATN SEQ 
42 C2 SELECT WITH ATN SEQ 
46 C6 SELECT WITH ATN3 SEQ 
43 C3 SELECT WITH ATN AND STOP 
44 C4 ENABLE SELECTION/RESELECTION 
45 DISABLE SELECTION/RES ELECTION 
47 C7 RESELECT3 SEQUENCE 
20 AO SEND MESSAGE 
21 A1 SEND STATUS 
22 A2 SEND DATA 
23 A3 DISCONNECT SEQUENCE 
24 A4 TERMINATE SEQUENCE 
25 A5 TARGET COMMAND COMPLETE SEQ 
27 DISCONNECT 
28 AS RECEIVE MESSAGE SEQUENCE 
29 A9 RECEIVE COMMAND 
2A AA RECEIVE DATA 
2B AB RECEIVE COMMAND SEQUENCE 
04 STOP DMA 
10 90 TRANSFER INFORMATION 
11 91 INITIATOR COMMAND COMPLETE SEQ 
12 MESSAGE ACCEPTED 

98 TRANSFER PAD 
1A SETATN 
1B RESETATN 
00 80 NOP 
01 FLUSH FIFO 
02 RESET CHIP 
03 RESET SCSI BUS 

BUSID 
REQ/ACK DEASSERTION CONTROL 1-____ CHIP TEST MODE 

CLOCK CONVERSION FACTOR (09 W) 

17161514131211101 I I I I I I I I CLOCK CONVERSION FACTOR 

RESERVED 

DMA PARITY ENABLE* 
REGISTER PARITY ENABLE* 

'---- TARGET BAD PARITY ABORT 
'----- SCSI-2 MODE 

L-_____ TRISTATE DMA REO 

'------- RESERVED 
L-_______ FEATURES ENABLE 

'--------- RESERVED 

*RESERVED IN ESP101 

1-_____ SCSI PARITY ENABLE 

'------- PARITY TEST MODE 
'-------- SCSI RESET INTERRUPT DISABLE 

'--------- SLOW CABLE MODE 

TARGET TEST MODE 
INITIATOR TEST MODE 

'---- TRISTATE TEST MODE 
'-~~~~---- RESERVED 

Figure 5. ESP201 Register Set 
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SCSI CHIP - ESP201/101 

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 -3000 3000 V 
(All except SCSI pins) 

ESD2 Electrostatic Discharge -4000 4000 V 
(SCSI pins) 

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

2Test using the human body model -- 100pF at 1.5 KW (MIL-STD-883C method 
3015) 

Table 3. Operating Conditions 

Symbol Description Minimum Maximum Unit 

VDD Supply Voltage 4.5 5.5 V 

IDDI Supply Current (Static IDD) 2 mA 

IDD2 Supply Current 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. Input Signals 

Symbol Description Minimum Maximum Unit Test Condition 

A3-AO, WRN, DIFFM 

VIH Input High Voltage' 2 VDD + 0.5 V 

VIL Input Low Voltage VSS - 0.5 0.8 V 

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

CIN Capacitance 10 pF 

ATNIN, ACKIN, BSYIN, REQIN, RSTIN, SELIN, MSGIN, CDIN, lOIN 

VIH Input High Voltage 2 VDD + 0.5 V 

VIL Input Low Voltage VSS - 0.5 0.8 V 

VH Hysteresis 200 700 mV 

IlL Input Current -10 10 J..lA VIN = 0 

CIN Capacitance 10 pF 

IIH Input High Leakage Current -10 10 J..lA VIN=2.7V 
0<VDD<5.5 
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SCSI CHIP - ESP201/101 

Symbol Description Minimum Maximum Unit Test Condition 

CSN, RDN, DACKN, CK, RESET 

VIH Input High Voltage 2 VDD + 0.5 V 

VIL Input Low Voltage Vss - 0.5 0.8 V 

VH Hysteresis 200 700 mV 

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

CIN Capacitance 10 pF 

Table 5. Output Signals 

Symbol Description Minimum Maximum Unit Test Condition 

DREQ,IGS 

VOH Output High Voltage 2.4 V IOH = -4 rnA 

VOL Output Low Voltage 0.4 V IOL = 4 rnA 

loz High-Z State Leakage -10 10 J..lA 0< VOUT < VDD 

COUT Capacitance 10 pF 

INTN 

VOL Output Low Voltage 0.4 V IOL = 4 rnA 

loz High-Z State Leakage -10 10 J..lA 0< VOUT < VDD 

COUT Capacitance 10 pF 

RESETO 

VOH Output High Voltage 2.4 V IOH = -8 rnA 

VOL Output Low Voltage 0.4 V IOL = 8 rnA 

loz High-Z State Leakage -10 10 J..lA 0< VOUT < VDD 

COUT Capacitance 10 pF 

ACKON,ATNON, REQON, BSYON, RSTON, SELON, MSGON, CDON, lOON, SDOPN, 
SD07N-SDOON 

VOL Output Low Voltage 0.5 V IOL = 48 rnA 

loz High-Z State Leakage -10 10 J..lA 0< VOUT < VDD 

SFT Signal Fall Time 4 ns SCSI Termination 

COUT Capacitance 10 pF 

Table 6. Bidirectional Signals 

Symbol Description Minimum Maximum Unit Test Condition 

DB7-DBO, DBP* 

VIH Input High Voltage 2 VDD + 0.5 V 

VIL Input Low Voltage Vss - 0.5 0.8 V 

IlL Input Low Leakage -660 -75 J..lA VIN = 0 

IIH Input High Leakage 0 20 J..lA VIN = VDD 

VOH Output High Voltage 2.4 V IOH = -4 rnA 

VOL Output Low Voltage 0.4 V IOL = 4 rnA 

CIO Capacitance 10 pF 
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SCSI CHIP - ESP201/101 

Symbol Description Minimum Maximum Unit Test Condition 

SDIPN, SDI7N-SDION 

VIH Input High Voltage 2 Voo + 0.5 V 

VIL Input Low Voltage Vss - 0.5 0.8 V 

VH Hysteresis 200 700 rnV 

lIN Input Current -10 10 Jl.A o <VIN< VOD 

VOH Output High Voltage 2.4 V lOH = -2 rnA 

VOL Output Low Voltage 0.4 V IOL = 4 rnA 

CIO Capacitance 10 pF 

TGS** 

VIH Input High Voltage 2 VDO + 0.5 V 

VIL Input Low Voltage Vss - 0.5 0.8 V 

IlL Input Low Leakage -660 -75 Jl.A VIN = 0 

IIH Input High Leakage 0 20 Jl.A VIN = Voo 

VOH Output High Voltage 2.4 V IOH = -8 rnA 

VOL Output Low Voltage 0.4 V IOL = 8 rnA 

CIO Capacitance 10 pF 

* DBP applies to the ESP201 only. 

** TGS is output-only in the ESP10l. 

1. CK __ ---' \ I \\-. _____ 1 
, , . 
:+-- 2 .:~ 3 -+: . 
:4 1 .' i 

CLOCK INPUT 

RESET ------~i. i~-------------
:~~ ---------- 4 --------+i~! 

RESETO ------~1------Ji. 1 i~------
~ 5 --.: ~ 6 --.: 

RESET INPUT/OUTPUT 

Figure 6. Clock Input and Reset Input/Output 
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SCSI CHIP - ESP201/101 

AC TIMING 

The following figures and table values are illustrative of the ESP201 chip timing characteristics. For more 
information, refer to the Emulex ESP2011101 SCSI Processor Technical Manual, VLSI51011-00 Rev A. 

SYSTEM INTERFACE TIMING 

Clock input, reset input/output, and interrupt output timing is listed below and illustrated in figures 6 and 7. 

CLOCK INPUT 

# Symbol Description Min Max Unit Note 

1 TCp Clock Period (1 -;- Frequency) ns 

Tcs Synchronization Latency TCL TCL + TCp ns 

FCPA Clock Frequency, Asynchronous 12 25 MHz 

FCps Clock Frequency, Synchronous 20 25 MHz 

2 TCH Clock High 14.58 0.65 • Tcp ns 1 

3 TCL Clock Low 14.58 0.65 • Tcp ns 1 

RESET INPUT 

4 TRST RESET Pulse Width 200 ns 

RESET OUTPUT 

5 TRH RESET High To RESETO High 50 ns 

6 TRL RESET Low To RESETO Low 50 ns 

INTERRUPT OUTPUT 

7 TRI RDN Low to INTN High 75 ns 

8 TICY RDN High to INTN Low Tcs ns 

NOTES 

1. For synchronous SCSI transfers, the clock must also meet the following requirements: 
(2 • TCp + TCL > 97.92 ns) and (2 • Tcp + TCH > 97.92 ns). 

INTN \ 1.' ~'-----~--------------~: : . . 
RDN ~~----~l-------J1.' : 

;..- 7 ~ i+---- 8 ----+i 

Figure 7. Interrupt Output 
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SCSI CHIP - ESP201/101 

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 0 ns 

2 TRAHC Address Hold from CSN 50 ns 

3 TRCCY CSN High to CSN Low 40 ns 1 

READ CYCLE 

4 TRCSR CSN Low to RDN Low 0 ns 

5 TRRD RDN Pulse Width 25 ns 

6 TRCHRI RDN High to CSN High 0 ns 

7 TRCHR2 RDN High to CSN Low 40 ns 

8 TRDC CSN Low to Data 40 ns 2 

9 TRDR :RON Low to Data 25 ns 2 

10 TRDHC CSN High to Data Release 2 25 ns 3 

11 TRDHR RDN High to Data Release 2 25 ns 3 

WRITE CYCLE 

12 TRCSW CSN Low to WRN Low 0 ns 4 

13 TRWR WRN Pulse Width 25 ns 

14 TRCHW WRN High to CSN High 0 ns 4 

15 TRWH WRN High to CSN Low 40 ns 

16 TRWCY WRN High to WRN Low 40 ns 1 

17 TRDW Data Setup to WRN High 8 ns 5 

18 TRDHW Data Hold from WRN High 0 ns 6 

19 TRDWC Data Setup to CSN High 10 ns 5 

20 TRDHWC Data Hold from CSN High 35 ns 6 

NOTES 

1. If WRN is held low TRCCY is 35ns (min). 
2. Both TRDC and TRDR specifications must be met. 
3. RDN edges may precede or follow CSN edges. 
4. WRN edges may precede or follow CSN edges. 
5. Either TRDW or TRDWC specification must be met. 
6. Either TRDHW or TRDHWC specification must be met. 
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SCSI CHIP - ESP201/101 

DMA INTERFACE TIMING 

DMA interface timing is listed below and illustrated in Figure 9. 

# Symbol Description Min Max Unit Note 

1 TOARL DACKN Low to DREQ Low 20 ns 1 

2 TORH DACKN High to DREQ High 20 ns 2 

3 TOACY DACKN High to DACKN Low 12 ns 3 

4 TACK DACKN Pulse Width 35 ns 

5 TACPO DACKN Low to DACKN Low 75 ns 

6 TACPl DACKN High to DACKN High Tcs+30 ns 4 
-TOACY 

and 
2Tcp 

READ CYCLE 

7 TOAR DACKN Low to RDN Low 0 ns 5 

8 TORO RDN Pulse Width TOORL ns 

9 TORA RDN High to DACKN High 0 ns 6 

10 TOOAH DACKN High to Data 30 ns 7 

11 TOOAL DACKN Low to Data 25 ns 7 

12 TOORL RDN Low to Data 25 ns 7 

13 TOAOR DACKN High to Data Release 2 25 ns 

14 TOROR RDN High to Data Release 2 25 ns 

WRITE CYCLE 

15 TOAW DACKN Low to WRN Low 0 ns 8 

16 TOWR WRN Pulse Width 30 ns 

17 TOWA WRN High to DACKN High 0 ns 9 

18 TOWCY WRN High to WRN Low 30 ns 

19 Toow Data Setup to WRN High 8 ns 10 

20 TOHW Data Hold from WRN High 0 ns 11 

21 TOOWA Data Setup to DACKN High 10 ns 10 

22 TOHWA Data Hold from DACKN High 10 ns 11 

NOTES 

1. Negation pending. 
2. Assertion pending. 
3. If WRN is held low TOACY = 30 ns (min). 
4. Synchronous transfers only. 
5. RDN low may precede DACKN low. 
6. RDN high may follow DACKN high. 
7. Both TOOAH and TOOAL specifications must be met. 
8. WRN low may precede DACKN low. 
9. WRN high may follow DACKN high. 
10. Either To OW or TOOWA specification must be met. 
11. Either TOHW or TOHW A specification must be met. 

EMULEX MICRO DEI/ICES Page 11 



SCSI CHIP - ESP201/101 
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Figure 9. DMA Access 
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SCSI CHIP - ESP201/101 

SCSI INTERFACE TIMING - ASYNCHRONOUS 

SCSI interface asynchronous timing is listed below and illustrated in Figure 10. 

# Symbol Description Min Max Unit Note 

SINGLE-ENDED MODEl 

1 TAAROI ACKIN Low to REQON High 50 ns 

2 TAAR02 ACKIN High to REQON Low 45 ns 3. 6 

3 TARAOI REQIN High to ACKON High 50 ns 

4 TARA02 REQIN Low to ACKON Low 50 ns 4. 6 

Output Cycle 

5 TARDSO Data Setup to REQON Low 60 ns 

5 TAADSO Data Setup to ACKON Low 60 ns 

6 TARHDO Data Hold from REQIN High 5 ns 5 

6 TAAHDO Data Hold from ACKIN Low 5 ns 5 

DIFFERENTIAL MODE2 

1 TAAROI ACKIN Low to REQON High 30 ns 

2 TAAR02 ACKIN High to REQON Low 30 ns 3. 6 

3 TARAOI REQIN High to ACKON High 25 ns 

4 TARA02 REQIN Low to ACKON Low 30 ns 4. 6 

Output Cycle 

5 TARDSO Data Setup to REQON Low 70 ns 

5 TAADSO Data Setup to ACKON Low 70 ns 

6 TARHDO Data Hold from REQIN High 5 ns 5 

6 TAAHDO Data Hold from ACKIN Low 5 ns 5 

INPUT CYCLE 

7 TARDSI Data Setup to REQIN Low 0 ns 

7 TAADSI Data Setup to ACKIN Low 0 ns 

8 TARHDI Data Hold from REQIN Low 18 ns 

8 TAAHDI Data Hold from ACKIN Low 18 ns 

NOTES 

1. 200pF loading. data out on lines SDOPN. SD07N-ON. 
2. Data out on lines SDIPN. SDI7N-ON. 
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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SCSI CHIP - ESP201/101 

~:,~--------------~1. ~~---------!+- 1 --+! !+- 2 --+! 
REQON 

ACKON --------------..\ ! 1. 1 ~~--------_ 
!+- 3 ---.! !+- 4 ---.! 

REQIN --------------~---------Jtr----------~t~-----------------
ACKIN l 1. 

SDOPN,SD07 .. 0N ( 

SDIPN,SDI7 .. 0N kr---~--------~--~~ ( 

ASYNCHRONOUS OUTPUT 

REQON ____________________ ~l. i~-------------
~ 1 ----.! !+- 2 --+! 

ACKON --------------~i~----~~~--------~!~----~l.r--------------
~ 4 --..: !+- 3 ---.! 

REQIN --------------~t tr-----------------------
ACKIN l 1.' 

SDIPN,SDI7 .. 0N 

ASYNCHRONOUS INPUT 

Figure 10. SCSI Asynchronous Timing 
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SCSI CHIP - ESP201/101 

SCSI INTERFACE TIMING - SYNCHRONOUS 

SCSI interface synchronous timing is listed below and illustrated in Figure 11. 

# Symbol Description Min Max Unit Note 

OUTPUT CYCLE 

Single-Ended Model 

1 TSASTO REQONI ACKON Assertion Period 90 ns 

2 TSNEGO REQON/ACKON Negation Period 90 ns 

3 TSDSO Data Setup to REQON Low/ACKON Low 55 ns 

4 TSHDO Data Hold from REQON Low/ACKON Low 100 ns 

Differential Mode2 

1 TSASTO REQONI ACKON Assertion Period 96 ns 
< 

2 TSNEGO REQON/ACKON Negation Period 96 ns 

3 TSDSO Data Setup to REQON Low/ACKON Low 65 ns 

4 TSHDO Data Hold from REQON Lowl ACKON Low 110 ns 

INPUT CYCLE 

5 TSRASTI REQIN Assertion Period 27 ns 

6 TSRNEGI REQIN Negation Period 20 ns 

7 TSAASTI ACKIN Assertion Period 20 ns 

8 TSANEGI ACKIN Negation Period 20 ns 

9 TSDSI Data Setup to REQIN Lowl ACKIN Low 5 ns 

10 TSHDI Data Hold from REQIN Low/ACKIN Low 15 ns 

NOTES 

1. 5MBytes/sec max., data out on lines SDOPN, SD07N-ON. 
2. 5MBytes/sec max., data out on lines SDIPN, SDI7N-ON. 
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Figure 11. SCSI Synchronous Timing 
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