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The uPD72611 is an LSI to control interface protocol of the small 
computer system interface-2 (SCSI-2). It is compliant with the 
ANSI X3T9.2/86-109 Rev. 10c. The SCSI-2 controller supports SCSI 
controller (uPD72111) functions as well as the functions expanded 
with the SCSI-2 including the high-speed synchronous transfer 

function and 3-byte message support function by composite 
commands. 

Based on the uPD72ll1 SCSI controller, the uPD72611 has undergone 
extensions including an increase of speeds, host side bus width 
extension and differential driver ,applications. Thus, the 
uPD72611 is software upward compatible with the uPD72111. 

Features 

o Compliant with ANSI X3T9.2/86-l0.9 Rev. 10c (SCSI-2 

specifications) 

o System clock: 20 MHz max. 

o Data transfer rate 

• Asynchronization (5.0M bytes/sec min.) 
• Synchronization (5.0M bytes/sec max.: Programmable at 7 

levels) 

• High-speed synchronization (lO.OM bytes/sec max.: 

Programmable at 7 levels) 

o Operationable as an initiator and target 

o CPU side bus width can be selected (32-/l6-/8-bit) 

o Single-end type SCSI bus driver and Schmitt type receiver are 

incorporated. 

o External differential driver and receiver are supported. 

- i -





SBO to SB7 
sms 
ATN 

ACK 

RM 
MSG 
C/D 
I/o 
BY 
'Bt 
~ 

RSTO 
BSYO 
SELO 
IDSTR 
INIT 
TGT 

SBOE 
SBIE 
INT 

IORD 
IOWR 

· · · · · · 
: 

· · 
: 

· · 
: 

· · 
: 

· · · · 
· · 
: 

· · · • 

· · · · · · · · · · 
A2 to A3 : 

AO/BEZ & A1/D3: 
BEO/USE : 
BEl 
CS 
DO to D31 
DPO to DP3 
DMARQ 

DMAAK 
BOP 
RESET 
16B 
32B 

· · · · 
• • 
• · · • 

· · · · · · · · 
: 

SCSI Buses 0 to 7 
SCSI Bus Parity 
Attention 
Acknowledge 
Request 
Message 
Command/Data 
Input/Output 
Busy 
Select 
Reset 
Reset Out 
Busy Out 
Select Out 
ID Strobe 
Initiator 
Target 
SCSI Bus OUt Enable 
SCSI Bus In Enable 
Interrupt Request 
I/O Read 
I/O Write 
Addresses 2 & 3 
Addresses 0 & l/Byte Enable 2 & 3 
Byte Enable O/UpperByte Enable 
Byte Enable 1 
Chip Select 
Data Buses 0 to 31 
Data Parity 0 to 3 
DMA Request 
DMA Acknowledge 
End of Process 
Reset 
16-bit Bus 
32-bit Bus 

- iv -



::0 

m 
INT Interrupt SCII Control 

COntrol 1 
Un t 

PI 
t1 
~ 3m* 
I/) 

IlIr* .. 
N 

rt)O 
IOiffi 

:rl/) Jmjft 
(IIrt lin to ftO* 

(II 
c:: t1 A3 to AO 
>tJP-
tHn 
-...):r;' 
NI/) 

~ 
Arbitration 
and - .. Direct Selection 

- r-- . ~ Acce •• Control 
r-- Regi.ter • Main Control - .. 

Read/Writ. Block 
i- COntrol f- I- Bu. Phaae - Control , ~ - ;. 

- ,.. 
J 

SCSI , 7 , 7 Transfer 
Control .... 

.... - 015 to 08 .... ,. . -
< P- 01 to DO 

:1 
0-
P-
O 
ClI 

~ 
A 

L--. BU.-Size Jndlrect 
l--t-Converter ~ Acee.a Transfer 

~ 
Regl.ter. I'r Counter 

~ Internal 
; Tranafer 

t I , .. COntrol 

rt OP3* 
(II 

OP2* 
I/) 
P- OPI 

CQ 
OPO :1 

ClI .... 
I/) 

PI 031 to 024* 
0- 023 to 016* 
0-
(II 
Ilo 6HnR 
HI ~ 
t1 1M' 0 
a 

-f- ~LT __ r- Hoat Data 1_ ~ SCSI Data 
Bua Pari tr ...-

-I-- aenerator/ .. ~ Bus FUO 

Chock.. g RuUei 

-f- l . -;;;;-';;;t. >-
v , 

Bu. FIFO 

"Ue, g 
~.. .. ------ I-- I~"D/"SC 

tttt Decoder 

Y ______ g 
DMA ~ 

_ Request 
Clod SCSI o.t. 
Cene ... tor he •• rit, 

- Control !r- c.ne ... tOI'/ 
Chec ..... 

I I I I t 
VOO GNOI GNDO HHf CLK 

r-. 
~ en 

0 en 
M 

t-- t1 
11 

1- - ... 
< 
tD 
t1 
"-

1- :.1 
tD 

t- O 
tD ... 
~ 
t1 

-r-

.-'-

en 
lA- rJ I'r M 

t1 
11 ... 
< 
tD 
t1 
"-,- :.1 • 0 • ... 
< 

,-t- • 
'r-

t1 

L---

. 

~ 

~ 
I'< 

. 

Bf 
!lEt 
1(S' 

OJ .... 
~ 
" P-
OI 

~ 
I 

RSYO SEW 
RS8LO* 
QlIJm* 

Jma 
l!/o 
I/o 
Hir 

INIT* 

TGT· 

REO 
XCR 

!;A7 to !iiiO 

SODE· 

SOIE* 

S8P 



CONTENTS 

CHAPTER 1. PIN FUNCT IONS •••••••••••••••••••••••••••••.••• 1-1 

1.1 CPU Interface Pins •••••••••.•••••••••••.•.•••.... 1-1 
1.2 SCSI Interface Pins ••••••••••••••••••••..•••••..• 1-4 
1 . 3 Other Pins ....................................... 1-7 

1.4 Output and Input/Output Pin Status after Reset ••. 1-8 

CHAPTER 2. INTERNAL BLOCK FUNCTIONS ...................... 2-1 

CHAPTER 3. INTERNAL REGISTER CONFIGURATION 3-1 

3.1 Direct Access Registers •••••••••••••••••••••••••• 3-1 
3.2 Indirect Access Registers •••••••••••••••••••••••• 3-3 

CHAPTER 4. CO~S. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• 4-1 

4.1 Command Classification ••••••••••••••••••••••••••• 4-1 
4.2 Command Operating States •••••••••••••••••••••.••• 4-2 

CHAPTER 5. DIFFERENCES FROM uPD72111 (SCSI CONTROLLER) ••• 5-1 

CHAPTER 6. SYSTEM CONFIGURATION EXAMPLE •••••••••••••••••• 6-1 

CHAPTER 7. ELECTRICAL SPECIFICATIONS (TARGET) •••••••••••• 7-1 

CHAPTER 8. PACKAGE INFORMATION ••••••••••••••••••••••••••• 8-1 

CHAPTER 9. RECOMMENDED SOLDERING CONDITIONS •••••••••••••• 9-1 

- vi -



CHAPTER 1. PIN FUNCTIONS 

The uPD72611 pins are divided into CPU interface pins and SCSI 

interface pins. 

1.1 CPU INTERFACE PINS 

Name 
Input/ 

Pin No. Function Output 

INT Output 95 Output pin of interrupt request signal to CPU 

lORD Input 97 Read signal input pin for CPU to read uPD726ll 
internal registers 

mvm Input 96 Wri te signal input pin for CPU to write to 
uPD72611 internal registers 

A2 & A3 Input 4, 3 Address high-order 2-bit input pins. The 
access target direct register is specified. 

AO/BE:2 & Input 6, 5 • In 32-bi t bus mode. 
Al/BE3 • Input pins of signals which indicate the 

valid bus for data access together with BEl 
and 1m:) signals 

• In 16-/8-bit bus mode, 
Address low-order 2-bit input pins 

BEl Input 7 • In 32-bi t bus mode, 
• Input pin of signals which indicate the valid 

bus for data access together with BE3, BE2 
and !En signals 

m/~ Input 8 • In 32-bit bus mode, 
• Input pins of signals which indicate the 

valid bus for data access together with BEj, 
m and BE! signals 

• In 16-bit bus mode, 
High-order byte data input/output enable 
signal input pins 

Only valid in 32-/16-bit bus mode 

CS' Input 92 Chip select signal input pin. Validates an 
access to internal registers. 

(to be continued) 
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Name 
Input/ 

Pin No. Output 

DO to D31 Input/ 53. 52. 
output 51. 50. 

4B. 47. 
46. 45. 
44. 43. 
41. 3B. 
36. 35. 
34. 33. 
32. 31. 
29. 2B. 
27. -26. 
25. 24. 
23. 21. 
20. 19. 
18. 16. 
15. 14 

OPO to OP3 Input/ 12. 11. 
output 10. 9 

(cont'd) 

Function 

32-bit data input/output pins 
Function as follows according to bus mode 
specification. 

· In 32-bit bus mode. 
DO to D7 : Input/output pins of low-order 

byte of low-order 16 bits of 32-
bit data 

DB to 015 : Input/output pins of high-order 
byte of low-order 16 bits of 32-
bit data 

016 to 031: Input/output pins of high-order 
16 bits of 32-bit data 

· In 16-bit bus mode. 
00 to 07 : Input/output pins of low-order 

byte of 16-bit data 
08 to 015 : Input/output pins of high-order 

byte of 16-bit data 
016 to 031: High-impedance (input) state. 

Fix these pins to the high or 
low level. 

· In 8-bit bus mode. 
DO to D7 : 8-bit data input/output pins 
08 to 031 : High-impedance (input) state. 

Fix these pins to the high or 
low level. 

Parity signal input/output pins 
data bus 
· In 32-bi t bus mode 

DO to D7 : OPO 
DB to 015: OP1 
016 to 023: OP2 
024 to D31: OP3 

· In 16-bit bus mode 
DO to D7 : DPO 
DB to D15: DPl 

added to the 

DP2 and DP3 pins are in high-impedance 
(input) state. Fix them to the high or low 
level. 

• In 8-bit data mode 
DO to D7 : DPO 
DP1. DP2 and DP3 pins are in high-impedance 
(input) state. Fix them to the high or low 
level. L- ______ ~ ________ ~ ________ ~ ______________________________________________________ ~ 

(to be continued) 
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Name 
Inputj 
Output Pin No. 

Output 98 

Input 99 

Output 94 

(cont'd) 

Function 

DMA service request signal output pin. The 
output is low when FIFO is in the following 
state in the DMA mode specified data-injdata­
out phase. 
Write to FIFO: 

Read to FIFO : 

When data exists only at 6 or 
less levels of FIFO. 
When data exists at two or more 
levels of FIFO. If the last 
transfer data remains in FIFO, 
the output is also low when 
data exists only at one level 
of FIFO. 

DMA service enable signal input pin. When this 
pin becomes active, the data FIFO register is 
specified as the access target irrespective of 
signal status of CS and AO to A2. If the DMA 
mode is not specified. fix this pin to the high 
level. 

Data transfer termination indicate signal 
output pin. This pin becomes active upon 
abnormal termination of the uPD72611 or in the 
case of break operation. This pin acts as an 
open-drain output. 
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1.2 SCSI INTERFACE PINS 

Name 
Input/ 

Pin No. Function Output 

~to~ Input/ 56. 57. SCSI data bus input/output pin 
*1 output 59. 60. 

62. 63. 
65. 66 

SBP *1 Input/ 55 Input/output pin of parity signal added to the 
output SCSI data bus 

BSY *1 Input/ 76 Input/output pin connected to BSY signal of 
output SCSI control bus. Indicates that another SCSI 

device is using the SCSI bus. 

_*1 Input/ 77 Input/output pin connected to SEL signal of 
output SCSI control bus. Indicates that select/ 

reselect operation is being carried out in the 
selection/reselection phase. 

REQ *1 Input/ 70 Input/output pin connected to REQ signal of 
output SCSI control bus. Indicates the target 

information transfer request. 

ACK *1 Input/ 69 Input/output pin connected to ACK signal of 
output SCSI control bus. Indicates that the initiator 

has received the target information transfer 
request. 

Al'N *1 Input/ 68 Input/output pin connected to ATN signal of 
output SCSI control bus. Indicates that the initiator 

has requested the message-out phase. 

(to be continued) 
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Name 

~ *1 

C/D *1 

I/O *1 

m*l 

RSTO *2 

BSYO *2 

SELO *2 

IDSTR *2 

Input/ 
Pin No. Output 

Input/ 72 
output 

Input/ 73 
output 

Input/ 74 
output 

Input/ 78 
output 

Output 87 

Output 85 

Output 86 

Output 82 

(cont'd) 

Function 

Input/output pin cormected to MSG, C/D and I/O 
signals of SCSI control bus. Combinations of 
these signals indicate the SCSI bus phase as 
follows. 

MSG C/D I/O Bus Phase 

H H H Data-out phase 

H H L Data-in phase 

H L H Command phase 

H L L Status phase 

L L H Message-out phase 

L L L Message-in phase 

Input/output pin connected to RST Signal of 
SCSI control bus. When this signal is 
detected. the uPD72611 illlllediately releases the 
SCSI bus and activates the INT signal and 
becomes idle. 

nus pin outputs a high-level signal while 
activating 1m'!' signal and enables the ~ 
signal driver for output. 

nus pin outputs a high-level signal while 
activatinC!Sf Signal and enables the ~ 
Signal driver for output. 

nus pin outputs a high-level signal while 
activatinC"SIt signal and enables the SEL 
Signal driver for output. 

This is a strobe Signal output pin to hold its 
SCSI ID for arbitration when the differential 
bus is used. It outputs a high-level signal 
during arbitration and enables the SCSI data 
bus signal driver corresponding to ·its ID for 
output. 

(to be continued) 
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(cont'd) 

Name 
Input/ 

Pin No. Function Output 

INIi *2 Output 83 This pin outputs a high-level signal while the 
initiator is in operation and enables the 
signal (ART and AeK) drivers to be used during 
initiator operation for output. 

iG'I' *2 Output 84 This pin outputs a high-level signal during 
target operation and enables the signal (MSIT. 
C/D, "f/O and REQ) drivers to be used during 
target operation for output. 

SBOE *2 Output 80 This pin outputs a high-level signal in the 
data transfer mode and enables the SCSI data 
bus driver for output. 

§m*2 Output 81 This pin outputs a low-level signal in the data 
receive mode for arbitration and enables the 
SCSI data bus receiver for input. 

*1: These pins incorporate an output open-drain type driver 
and an input Schmitt type receiver and can be directly 

connected to a single-end type SCSI bus. 
2: These are enable signal output pins for external 

differential drivers and output the TTL-level signal. 
If the external differential driver is not used, leave 

these pins open. 
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1.3 OTHER PINS 

Name 
Input/ 

Pin No. Function Output 

~ Input 89 System reset input pin 

16B I Input 2 Bus mode setting input pin 
The following bus mode is set depending on the 

~ Input 1 status of this pin. 

16B 32B Bus Mode 

H H 8-bit bus mode 

L H 16-bit bus mode 

H L 32-bit bus mode 

L L Use prohibited 

eLK Input 88 External clock input pin 

VDD - 17. 37. Positive power supply pin 
42. 93 

GNDO - 13. 22. Main ground pin 
30. 39. 
40. 49. 
90. 91. 
100 

GNDl - 54. 58, Driver/receiver system ground pin 
61. 64. 
67. 71. 
75. 79 
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1.4 OUTPUT AND INPUT/OUTPUT PIN STATUS AFTER RESET 

Pin Name Status after Reset 

SBO to SB7, SBP High impedance (input) 

ANT, ACK, REO, MSG, C/O, High impedance (input) 
I/O, BSY, SEL, RST 

00 to 031, OPO to OP3 High impedance (input) 

INT Low level 

15MARO High -level .. 

mP High impedance (open-drain output) 
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CHAPTER 2. INTERNAL BLOCK FUNCTIONS 

(1) SCSI driver/receiver 

This unit consists of an open-drain type driver (with a 
sink current of 48 mAl to drive the single-end SCSI bus 
compliant with the SCSI-2 specifications, a Schmitt type 
receiver having hysteresis characteristics and an external 
differential drive control signal driver. 

(2) Arbitration and selection control 

This block controls the execution sequence of the 
arbitration, selection and reselection phases. It consists 
of a timing generator and a sequencer. 

(3) Bus phase control 

This block controls and monitors the bus phase of the SCSI 
bus. It outputs a signal to specify the bus phase and 
detects the bus phase transition by monitoring the bus 
phase. 

(4) SCSI transfer control 

This block controls data transfer on the SCSI bus in each 
information transfer phase of the SCSI (data-in, data-out, 
command, status, message-in and message-out). It controls 
the transfer protocol using the REO and AeR signals and 
data transfer execution/stop according to the SCSI FIFO 
state. It incorporates a 24-bit transfer counter and 
places the number of transfer data on the SCSI bus under 
management. 
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(5) SCSI data bus FIFO buffer 

This is a 9-bit x a-level asynchronous FIFO. It absorbs 
differences in data transfer timing between the SCSI bus 
and the uPD726ll internal bus. In addition, it is used for 
receive data queuing for synchronous transfer. 

This FIFO shifts data as well as parities in the parity 
through mode. 

(6) CMD/MSC decoder 

This unit decodes the received SCSI-2 command and message 
and generates a decode signal to define the next sequence. 

(7) SCSI data bus parity generator/checker 

While not in the parity through mode, this unit generates a 
parity to be added to the data to be transmitted to the 
SCSI data bus and transmits it to the SCSI bus. In the 
parity through mode, this unit transmits the parity added 
from the host CPU to the SCSI bus. It also checks the 
parity added to the data read from the SCSI data bus. 

( 8 ) Main control block 

This is a microprogram control sequencer. It exercises 
control over the operations of each block and generates a 
series of control sequences. 

(9) Internal trausfer control 

This block controls data transfer between the SCSI FIFO and 
host FIFO and indirect register. When the host CPU is set 
to the l6-bit or 32-bit mode, the block controls 
conversions from a-bit data to l6-bit/32-bit data and vice 
versa. 
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(10) Direct access registers 

These are registers such as command and status registers 
directly accessible from the host CPU. 

(11) Indirect access registers 

These are registers not directly accessible from the host 
CPU. They are accessible via a direct register window. 

(12) Host data bus FIFO buffer 

This is a 32-bit x S-level asynchronous FIFO. It is a 
register to improve the host bus use efficiency. In the 8-
bit mode this buffer acts as a 9-bit x 8-level FIFO and 
only low-order 9 bits are used. In the 16-bit mode this 
buffer acts as an lS-bit x 8-level FIFO and only the low­
order 18 bits are used. In the parity through mode it 
shifts data as well as parities. 

(13) Interrupt control 

This block controls the set/reset of interrupt signals. 

( 14 ) Read/write control 

This block controls read/write of various internal 
registers. It also controls 8-bit access in the 16-/32-bit 
mode. 

(15) Bu~-size converter 

This unit converts the bus width according to the bus mode. 
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(16) Host data bus parity generator/checker 

While not in the parity through mode, this unit generates a 
parity to be added to the data to be transmitted to the 
host bus and transmits it to the host bus. In the parity 
through mode, this unit transmits the added parity to the 

host bus. It also checks the parity added to the data read 
from the host bus. 

(17) DMA request control 

This block generates the DMA service request signal (DMARQ) 
in accordance with the FIFO state. It also controls the 
termination of command operations by the EOP signal. 

(18) Clock generator 

From the system clock input from the CLK pin, this unit 
generates two 2-phase clock signals for internal block 
control: one is of same frequency as the system clock 
signal, and the other, of half the frequency. 
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CHAPTER 3. INTERNAL REGISTER CONFIGURATION 

The uPD726ll has thirty-nine internal a-bit registers and 8-/16-/ 
32-bit FIFOs. These registers are divided into direct registers 
which the host CPU can directly access and indirect registers 
which are indirectly accessed via an address pointer. 

3.1 DIRECT ACCESS REGISTERS 

These are registers which the CPU can directly access. 
They are listed below. 
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A3 

0 

0 

0 

0 

0 
1--

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

Table 3-1 Direct Access Register List 

Address 
R/W Symbol Name 

A2 A1 AO 

0 0 0 R/W DFO Data FIFO 0 register 

0 0 1 R/W DF1 Data FIFO 1 register 

0 1 0 R CST Controller status register 

0 1 1 R/W ADR Address register 

1 0 0 R/W WIN1 Window 1 
t-- 1-- r- -. 1-- - - - ------------------1 0 1 WIN2 Window 2 

1 1 0 R TP Terminated phase register 

W DID Destination ID register 

1 1 1 R 1ST Interrupt status register 

W CMD Command register 

0 0 0 R EXST Extended status register 

0 0 1 - - Use prohibited 

0 1 0 

0 1 1 

1 0 0 R/W DF2 Data FIFO 2 register 

1 0 1 

1 1 0 .. 

1 1 1 

NOTE: In the busy state (with casy bit of CST register set 
to 1), write data to DFO, DFl, DF2 and CMD registers 
only. 
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3.2 INDIRECT ACCESS REGISTERS 

The CPU cannot directly access the indirect registers. 
The indirect registers are accessible via a direct 
register window. The address is specified by the low­
order 6 bits of the ADR register. The indirect registers 
are listed below. 

Table 3-2 Indirect Access Register List 

Address R/W Symbol Name 

OOH R/W TST Target status register 

OlH R SSST SCSI bus status register 

02H R SID Source ID register 

03H R/W MSG Message register 

04H R/W CDSOO Command descriptor block (CDS) 
to to 
OFH CDS 1 1 

10H R/W TMOD Transfer mode register 

11H R CTCL Current counter (low-order 8 bits) 
~-- ---- ------------------- - -

W BTCL Base counter (low-order 8 bits) 

12H R CTCH Current counter (intermediate-order 8 
bits) 

1--- ---- ------------------- --
W STCH Base counter (intermediate-order 8 bits) 

l3H R CTCH' .. 
Current counter (high-order 8 bits) 

--- ---- ------------------- - -
W BTCH Base counter (high-order 8 bits) 

l4H R/W MSG2 Message 2 register 

15H R/W MSG3 Message 3 register 

16H R/W EXMOD Extended mode register 

17H - -- Use prohibited 
. to 

1FH 
-

(to be continued) 
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Table 3-2 Indirect Access Register List (cont'd) 

Address R/W Symbol Name 

20H R/W BFTOUT Bus free timeout register 

21H R/W I SRTOUT Selection/reselection timeout register 
I 

22H R/W RAT OUT I !mO/AR'e handshake timeout register 

23H R/w COBL COB length register 

24H R/W MOO Mode register 

25H R/W PIO Physical 10 register 

26H - -- Use prohibited 
to 
3FH 
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CHAPTER 4. COMMANDS 

The uPD72611 is provided with the following 18 types of commands. 
These commands are used for the CPU to control the uPD72611. 
Table 4-1 lists the commands. 

4.1 COMMAND CLASSIFICATION 

The commands are classified into the following three 
groups according to applications. 

· Group I ..... Commands to be used when acting as an 
initiator or a target 

· Group II .... Commands to be used when acting as an 
initiator 

· Group III ... Commands to be used when acting as a 
target 

Besides the above groups, the commands are also classified 
into the following three types according to their 
execution modes. 

· Type 

· Type 

· Type 

A · .. 
B • •• 
C • •• 

COmmands to control the uPD72611 state 
Commands to control SCCI basic protocols 
Commands (composi te commands) to 
automatically execute multiple type B 
commands in a standard sequence 

Type A commands are executed immediately after they are 
issued (irrespective of whether type B and type C commands 
are being executed). No interrupt are generated upon 
termination of processing (except the CHIP RESET command). 

Type B and C commands inform the CPU of the termination of 
processing at the interrupt request. While type Band C 
commands are being executed, the busy state remains set. 
If type Band C commands are issued ~n the busy state, 
they are ignored. 
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4.2 COMMAND OPERATING STATES 

Group 

Group 
I 

There are three command operating states as follows. 

• DISCONNECT: D 
INITIATOR I 
TARGET T 

A command is valid or invalid depending on the uPD72611 
state when it is issued. If a command is issued in an 
invalid state, it is processed as an'invalid -command. If 
a command is issued during uPD726ll internal processing 
due to state transition on the SCSI bus, the uPD726l1 
ignores the issued command. In this case, as an interrupt 
derived from the state transition is generated, check the 
1ST register contents and carry out processing 
accordingly. After that, if it is desired to execute the 
previously ignored commands, those commands must be 
reissued. 

Table 4-1 Command Function List 

COllllland Name Mnemonic Outline or Operation State Type 

CHIP RESEr CRST uPD72611 inside is reset D. I. T A 

BREAK BRK COIIIII8nd execution is D. I. T A 
suspended 

DISCONNECT DIS SCSI bus is released D. I. T A 

CLEAR FIFO CLRF FIFO is cleared D. I. T A 

SCSI RESEr SRST SCSI bus is reset D. I. T B 

(to be continued) 
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Table 4-1 Command Function List (cont'd) 

Group COIIDland Name Mnemonic Outline of Operation State Type 

Group SET ATN SETAT Am signal is set (0) I A 
II 

RESET ACK RSTAK ACK signal is set (1) I A 

SELECT SEt. Target is selected D I B 

TRANSFER TFR Information is transmit- I B 
ted/received (when command 
is acting as initiator) 

AtrrO INITIATOR AINI Standard initiator D C 
operation is automatically 
executed 

AtrrO INITIATOR 2 AINI2 Standard initiator I C 
operation is automatically 
executed after reselection 

Group RESELECT RSEL Initiator is reselected D B 
III 

RECEIVE REC Information is received T B 
(when cOllDland is actina as 
target) 

SEND SND Information is transmitted T B 
(when command is acting as 
target) 

AtrrO TARGET ATar Standard target operation D C 
. is autoaatically executed 

AtrrO TARGET 2 ATar2 Standard target terminat- T C 
ing operation is auto-
matically executed 

RE-RECEIVE RREC Reselection + data D C 
reception is continuously 
executed (when COllDland is 
acting as target) 

RE-SEND RSND Reselection + data trans- D C 
mission is continuously 
executed (when cOllDland is 
acting II.: target) 
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CHAPTER 5. DIFFERENCES FROM uPD72lll (SCSI CONTROLLER) 

The uPD726ll SCSI-2 controller has undergone extensions including 
an increase of speeds. CPU side bus width extension and 
differential driver applications on the basis of the uPD72ll1 
SCSI controller. The register and command systems are uPD721ll 
software upward compatible. The following are differences from 
the uPD72lll. 

o 32-bit CPU bus is supported. 

o External differential driver/receiver is supported. 

o Block transfer mode is supported as CPU side transfer mode 

o Mode for parity error detection only has been added (data 
transfer is not suspended). 

o Parity through mode has been added 

o A function has been added to set X!R signal due to a CPU bus 
parity error during type B or C c~mmand processing (with CBSY 
bit set) in addition to SCSI bus parity error. 

o Arbitration delay has been changed by revising the SCSI and 
SCSI-2 specifications. 

uPD7211l: 2.2 ns 
uPD72611: 2.4 ns 

o High-speed synchronous transfer function is supported: 

Max. 10 MB/S 

High-speed synchronous transfer is set with TMOD register 
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THOD Format 

Address 7 6 5 4 3 2 1 0 

lOH I SYNC I TPD2 I TPDl I TPDO I HSYNC I TOF2 I TOFl I TOFO (R/W) 

~ 
Transfer Rate 

SYNC HSYNC TPD2 TPDl TPDO 
Data Transfer (Mbyte/s) 
Cycle (Clock) When Operated 

at 20 MHz 

Synchronous 1 0 0 0 0 16 1.25 
transfer 

1 

1 0 4 5.00 

1 6 3.33 

1 0 0 8 2.50 

1 10 2.00 

1 0 12 1.66 

1 14 1.42 

High-speed 1 1 0 0 0 8 2.50 
synchronous 
transfer 1 

1 0 2 10.00 

1 3 6.66 

1 0 0 4 5·00 

1 5 4.00 

1 0 6 3.33 

1 7 2.85 

NOTE: When SYNC. 0, data transfer is asynchronous 

irrespective of HSYNC and TPDO to T?D2. 
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REO and ACK Pulse Offset Value Specification 
TOF2 TOFl TOFO in Synchronous/High-Speed Synchronous 

Transfer Mode 

0 0 1 1 

0 1 0 2 

0 I 1 1 3 

1 I 0 0 I 4 

1 0 1 I 5 

1 1 0 6 

1 1 1 7 

0 0 0 a 

o The reset default values of 1NTM bit of destination 1D register 
and DHP bit of mode register have been changed. 

Bit uPD72611 uPD72111 

I~M 1 0 

DHP 1 0 

o EXST, DF2, MSG2, MSG3 and EXMOD registers have been added. 

(1) Extended status register (EXST) 

This is an a-bit register to indicate uPD72611 operating 
state. Because it is a read only register, data is 
invalid if written to the EXST. 

This register is reset to OOH by inputting RESET, 
executing CHIP RESET command or writing DISCONNECT (type 
A), type B or type C command to the CMD register. 
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Address 7 6 

OSH o o 

HBPER Parity Error 

0 Parity error 

1 Parity error 

SBPER Parity Error 

0 Parity error 

1 Parity error 

EXST Format 
543 2 1 o 
o o o 

Detection in the Data Received from CPU Bus 

not detected 

detected 

Detection in the Data Received from SCSI Bus 

not detected 

detected 

(2) Data FIFO register (DF2) 

This is a 32-bit register to read/write information (data, 
command, status and message) to be accessed via the SCSI 
data bus. It is used in the 32-bit bus mode. When a data 
word to be output to the SCSI bus is written, it is output 
to the SCSI bus starting from the low-order a-bit data. 

When reading data input fro~ the SCSI bus, the setting is 
made from the low-order byte, starting from the first 
input a-bit data. In the 32-bit bus mode, the DF2 
register functions as a 32-bit length register. Thus, it 
is not accessible in byte or half-word units. 

This register becomes empty when RESET is input or CHIP 
RESET or CLEAR FIFO command is executed. 
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OF2 Format 

Address 7 6 5 4 3 2 1 0 

OCH 07 06 05 04 03 02 01 00 (R/W) 

OOH 015 014 013 012 011 010 09 08 (R/W) 

OEH 023 022 021 020 019 018 017 016 (R/W) 

OFH 031 030 029 028 027 026 025 024 (R/W) 

(3) Message 2 register (MSG2) 

Address 

14H 

This is an 8-bit register to set and store the 1st byte 

(queue tag code) of a queue tag message to be transmitted/ 

received when a type C command including queue tag message 

transmission/reception is executed. 

7 6 

MSG2 Format 

543 
i 

Message 2 

2 1 o 
(R/W) 

(4) Message 3 register (M$G3) 

Address 

15H 

This is an a-bit register to set and store the 2nd byte 

(queue tag) ofa queue tag message to be transmitted/ 

received when a type C command including queue tag message 

transmission/reception is executed. 

7 6 

MSG3 Format 

543 
i 

Message 3 
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(5) Extended mode register (EXMOD) 

Address 

16H 

MSG3 

0 

1 

PTHR 

0 

1 

PERP 

0 

1 

BLICT 

0 

1 

This register is used to set the operation mode of 
functions of uPD72611 extended from the uPD72111. Be sure 
to write 0 to bits 4 through 7. This register is reset to 
OOH by inputting RESET or executing CHIP RESET command. 

EXMOD Format 
7 6 543 2 1 0 

o o 

QUEUE TAG Message Support 

QUEUE TAG message is not supported 

QUEUE TAG message is supported 

Parity Through Mode Specification 

Parity through mode is not specified 

Parity through mode is specified 

Continued Data Transfer Specification after Parity Error 
Detection 

Transfer is suspended upon detection of a parity error 

Transfer ia continued after detection of a parity error 

DMA Transfer Mode Specification 

Demand transfer mode 

Block transfer mode (transfer of data corresponding to 
eight FIFO levels) 

5-6 



o Composite command extension and addition 

(1) lO-byte commands of group 2 are added to SCSI-2 commands 
supported by AUTO INITIATOR and AUTO TARGET commands 

(2) Command queuing function is supported by all composite 
commands 

With the EXMOD register added, the queue tag message is 
supported by the MSG3 bit using the type C command. 

Command processing sequences with the MSG3 bit set are 
described below together with additional codes. 

<AUTO INITIATOR command> 

• When both AT bit and MSG3 bit are 1 

(a) Bus arbitration 
(b) Target selection J SELECT command 

(c) Message register content transmission 
(Identify message) TRANSFER command-l 

(d) Message 2 register content transmission 
(1st byte queue tag code of queue tag message) 

TRANSFER command-2 
(e) Message 3 register content transmission 

(2nd byte queue tag of queue tag message) 
TRANSFER command-3 

ef) COB register content transmission 
(SCSI-2 command) TRANSFER command-4 

(g) Data transmission/reception 
(h) Status reception 

TRANSFER command-5 
TRANSFER command-6 

(i) Command complete message reception 
TRANSFER command-7 
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0 

0 

0 

0 

0 

0 

0 

TP7 

0 1 

0 1 

TP7 

• When AT bit is 0 and MSG3 bit is 1 

Message register content transmission is not carried out 
(same as when both AT bit and MSG bit are 0). 

to TPO HEX Execution Phase 

1 1 000 38H Queue tag message 1 transmit phase 

1 1 001 39H Queue tag message 2 transmit phase 

<AUTO TARGET command> 

• When ~ signal is active and MSG3 bit is 1 for 
selection 

(a) Response to selection 
(b) Identify message reception RECEIVE command-l 

(Storage into message register) 
(c) Queue tag message 1st byte reception 

(Storage into message 2 register) 
RECEIVE command-2 

( d) Queue tag message 2nd 'byte reception 
(Storage into message 3 register) 

RECEIVE command-3 
(e) SCSI-2 command reception RECEIVE command-4 

to TPO HEX Execution Phase 

1 1 1 0 1 o 0 74H Parity error termination upon reception 
of 1st byte of SCSI-2 command (CDB)* 

1 1 1 0 1 0 1 75H Queue tag message 1st byte receive phase 

1 1 1 0 1 1 0 76H Queue tag message 2nd byte receive phase 

1 1 1 0 1 1 1 77H Command receive phase (when 3-byte 
message is received) 

1 1 1 1 o 0 0 78H Parity error termination upon reception 
of 1st byte of SCSI-2 command (COB) (when I 
3-byte message is received)* 
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1 

1 

*: Set only when a parity error occurs in the 1st byte of a 

command with PERP • 1. 

TP7 

o 0 

<RE-RECEIVE command> 

• When MSG3 bit is 1 

(a) Bus arbitration 

(b) Initiator ] RESELECT command 

reselection 

(c) Identify message transmission 

SEND command-l (MG • 1, CD = 1) 

(d) Queue tag message 1st byte transmission 

SEND command-2 (MG • 1, CD • 1) 

(e) Queue tag message 2nd byte transmission 

SEND command-3 (MG • 1, CD • 1) 

(f) Data reception RECEIVE command (MG • 0, CD • 0) 

to TPO HEX Execution Phase 

0 0 1 0 1 85H Queue tag message 1 transmit phase 

000 0 1 1 0 86H Queue tag message 2 transmit phase 

<RE-SEND command> 

• When MSG3 bit is 1 

(a) Bus arbitration 

] RES ELECT command (b) Initiator 

reselection 

(c) Identify message transmission 

SEND command-l (MG • 1, CD - 1 ) 

(~) Queue tag message 1st byte transmission 

SEND command-2 (MG • 1, CD • 1 ) 

(e) Queue tag message 2nd byte transmission 

SEND command-3 (MG • 1, CD • 1 ) 

(f) Data transmission SEND command (MG • 0, CD = 0) 
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1 

1 

TP7 to TPO HEX Execution Phase 

o 0 1 0 1 0 1 95H Queue tag message 1 transmit phase 

o 0 1 0 1 1 0 96H Queue tag message 2 transmit phase 

(3) Addition of composite commands (AUTO INITIATOR 2 and AUTO 
TARGET 2 commands) 

<AUTO INITIATOR 2 command> 

Command code 

: C 

· · 7 o 

I C1 CO 0 1 0 1 0 1 

C1 CO Data Set Operation to No. of Transfer Bytes and 
Current Transfer COunter Transfer Byte Unit 

0 0 

0 1 

1 0 

1 1 

CTCH, CTCH, CTCL o to 16,777,215 bytes 
+ BTCH, BTCH, BTCL Bytewise setting 

CTCH, CTCH + BTCH, BTCH o to 16,776,960 bytes 
CTCL + OOH Setting in 256-byte units 

CTCL + BTCL o to 255 bytes 
CTCH, CTCH + OOOOH Se~ting in byte units 

CTCH, CTeM, CTCL Fixed to 1 (not affected by 
+ 00000lH BTCH, BTeM and BTCL contents) 

State transition: D + D, I 

Outline · • Standard initiator operation after 
reselection is automatically executed. 
This command continuously executes 
combinations of multiple TRANSFER 
commands. 
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Setting necessary before command generation: 

Operation 

TOMD register + Transfer mode 
BTCL, BTCM and BTCH registers 
+ No. of data transfer bytes 

The command processing sequence is as 
follows. 

(a) Data transmission/reception 
TRANSFER command 

(b)· Status reception 
TRANSFER command-2 

(c) Command complete message reception 
TRANSFER command-3 

However, the identify message cannot 
automatically be received. Thus, if 

the reselect target requests the 
message-in phase before this command is 
issued, it is necessary to check which 

logical unit has been reselected by 
issuing the TRANSFER command to the 
initiator and fetching the identify 

message. 

Operation in each sequence is described 

below. 
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(1) Data transmission/reception 
(corresponding to TRANSFER command 
operation) 

After the command is written, 

transmission/reception of data 

with the number of transfer data 
bytes set using C1 and CO is 
started with the BTCH, BTCM and 
BTCL registers via the host FIFO 
within a maximum of 16 clock 

cycles. This operation is 
equivalent to that of the TRANSFER 
command. 

The data transfer direction is 
specified by the I/o signal on the 
SCSI bus. Processing proceeds to 
(2) upon termination of the 
transfer of the set number of 
transfer data bytes. When the 
number of data transfer bytes is 
set to 0 (OOOOOOH to BTCH, BTCM 

and STCL), data transmission/ 

reception is not carried out and 
processing proceeds to (2) except 

when C1 • 1 and CO • 1. 
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(2) SCSI-2 status reception 
(corresponding to TRANSFER command 
operation) 

1-byte SCSI status reception 
corresponding to TRANSFER command 
operation is started. The 
received SCSI status is stored in 
the TST register. Upon successful 
reception of the SCSI status, 
processing proceeds to (3). 

(3) Command complete message reception 
(corresponding to TRANSFER command 
operation) 

1-byte message reception 
corresponding to TRANSFER command 
operation is started. The 
received command complete message 
is stored in the MSG register. 
Upon successful reception of the 
command complete message, 
processing proceeds to (4). 

(4) Termination 

After command complete message 
reception succeeds and a series of 
command processing sequences are 
terminated normally, the system 
waits for command reception in the 
DISCONNECT state after it has 
generated an interrupt request. 
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Break operation: When the BREAK command is written, 
command processing is immediately 
suspended and an interrupt request is 
generated and the system waits for 
command reception in the INITIATOR 
state. The EOP signal remains active 
during the DMA service after breaking. 

Abnormal termination: 
o Processing 

Command processing is suspended and 
an interrupt request is generated and 
the system waits for command 
reception in the INITIATOR state. 

o Command generating condition 

• FIFO overrun/underrun 
If host FIFO overrun/underrun is 
detected during data transfer 

• Synchronous transfer offset error 
If the REQ and ACK signal offset 
values get out of the set range 
during data transfer in the 
synchronous transfer mode 

• SCSI bus parity error 
If a parity error is detected in 
the data, status or message read 
from the SCSI bus. When a parity 
error is detected, the A!R signal 
is automatically set. 

• CPU bus parity error 
If a parity error is detected in 
the data written from the CPU bus. 
When a parity error is detected, 
the ~ signal is automatically 

set. 
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. REa/AER timeout error 
If the information transfer 
handshake operation continues to be 
paused for more than the period set 
using the RATOUT register. 

• Information transfer phase error 
If the bus phase changes during 
information transfer or the bus 
phase is different from one assumed 
from the command sequence. 

Service Request: In the command complete message receive 
sequence, a 1-byte message is received. 
The uPD72611 reads the message from the 
SCSI bus and simultaneously transfers 
it to the MSG register and decodes it. 
Except for the command complete 
message, the transfer operation is 
terminated with the ~ signal 
remaining active and a service 
interrupt request is issued to the CPU. 
The CPU reads and decodes the message 
stored in the MSG register as interrupt 
servicing and then decides to accept or 
reject the message. To accept the 
message, the CPU must immediately 
complete handshaking by the RESET ACK 
command. To reject the message, the 
CPU must activate the XTR signal by the 
SET ATN command and then complete 
handshaking by the RESET ACK command. 
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Operation upon parity error detection: 
• If PERP bit of EXMOD register has not 

been set 
If a parity error is detected, 
command execution is immediately 
suspended and an interrupt request is 
generated. At this point the system 
waits for command reception in the 
INITIATOR state. And during DMA 
service after error detection, the 
EOP signal remains active. Upon 
detection of a parity error, the ATN 
signal is automatically set. 

• If PERP bit of EXMOD register has 
been set 
If a parity error is detected during 
information transfer, the transfer 
operation continues until the end of 
the phase. After termination of the 
transfer, whether a parity error has 
occurred or not is checked. If a 
parity error has occurred, an 
interrupt request is generated and 
the system waits for command 
reception in the INITIATOR state. 
Occurrence of a parity error can be 
checked by reading the EXST register. 
The parity error generated phase can 
be checked by reading the TP 
register. 

Interrupts to be set upon termination of command execution 
(except reset and break during execution) 

• Command normal termination interrupt 
If a parity error occurs upon normal 
termination or with PERP bit set 
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• Invalid command interrupt 
If command is written with the 
uPD726ll placed in a state other than 
initiator. 

• Host FIFO overrun/underrun interrupt 
If an FIFO overrun/underrun occurs 
during command execution 

• Synchronous transfer offset error 
interrupt 

If a synchronous transfer offset 
error occurs during command execution 

• SCSI bus parity error interrupt 
If a parity error is detected in the 
data received from the SCSI bus 

· CPU bus parity error interrupt 
If a parity error is detected in the 
data received from the CPU bus 

• ~/~ timeout error interrupt 
If a ~/~ timeout error occurs 

• Information transfer phase error 
interrupt 
If the phase changes during command 
execution or a phase different from 
the expected phase is generated 

• SCSI reset condition interrupt 
If pending has occurred before 
command generation or a reset 

condition is set during command 
execution. In the former case, since 
a command is acknowledged, another 
interrupt is generated after the SCSI 

reset condition interrupt. 
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TP7 

• Disconnected interrupt 
If pending has occurred before 
command generation or the target has 
released the bus during command 
execution. In the former case, an 
invalid command interrupt is 
generated after the disconnected 
interrupt. 

• Message receive interrupt 
If a message except the command 
complete message is received in the 
message receive phase. 

Execution phase code: 

to TPO HEX Execution Phase 

o 0 1 1 0 1 0 1 35H Data transmit/receive phase 

o 0 1 

o 0 1 

1 0 1 1 0 36H Status receive phase 

1 0 1 1 1 37H Command complete message receive phase 

<AUTO TARGET 2 command> 

Command code 

: C 

· · 7 o 

100- 110001 

State transition: T + D, T 

Outline · · This is a command to automatically 
execute the standard sequence to 
terminate the SCSI-2 command which the 
target has acknowledged from the 
initiator. 
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This command automatically executes two 
SEND command processing to be executed 
to terminate the SCSI-2 command 
acknowledged from the initiator. 

Setting necessary before command generation: 

Operation 

MSG register + Command complete message 
STS register + Terminate status 

The command processing sequence is as 
follows. 

(a) Terminate status transmission 

SEND command-l (MG - 0, CD - 1) 
(b) Command complete message 

transmission 

SEND command-2 (MG - 1, CD • 1) 

Operation in each sequence is described 
below. 

(1) Terminate status transmission 

(corresponding to SEND command 

operation) 

When a command is written, I-byte 
status transmission corresponding 

to SEND command operation is 
started within a maximum of 12 

clock cycles. Upon successful 

status transmission, processing 

proceeds to (2). 
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(2) Command complete message 
transmission (corresponding to 
SEND command operation) 

l-byte message transmission 
corresponding to SEND command 
operation is started. Upon 
successful message transmission, 
processing proceeds to (3). 

(3) Termination 

After message transmission 
succeeds and a series of 
processing sequences are 
terminated normally, the system 
waits for command reception in the 
DISCONNECT state after it has 
carried out processing 
corresponding to DISCONNECT 
command operation to release the 
SCSI bus and generated an 
interrupt request. 

Break operation: When the BREAK command is written 
during command execution, command 
processing is immediately suspended and 
an interrupt request is generated and 
the system waits for command reception 
in the TARGET state. 

Abnormal termination: 
o Processing 

Command processing is suspended and 
an interrupt request is generated and 
the system waits for command 
reception in the TARGET state. 
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o Command generating condition 
• Invalid command 

If a command has been generated in 
'the DISCONNECT and INITIATOR state. 

• CPU bus parity error 
If a parity error has been detected 

in the command code written from 
the CPU bus. 

• ~/~ timeout error 
The information transfer handshake 
operation has not proceeded for 
more than the period set using the 
RAT OUT register. 

Interrupts to be set upon execution termination (except 
for reset and break during execution) 

• Command normal terminate interrupt 
This interrupt is generated in the 
following cases. Each interrupt is 
identified by the TP register value. 

® Normal termination (TP • A3H) 
@ If X'l'N signal becomes active 

after transmission of terminate 

status (TP • A1H) 
@ If X'l'N signal becomes active 

after transmission of command 

complete message (TP - A2H) 

• Invalid command interrupt 
If a command is written with the 
uP0726ll placed in a state other than 

target state. 

• Host FIFO overrttn/underrun interrupt 
If a host FIFO overrun/underrun 
occurs during command execution 

• CPU bus parity error interrupt 
If a parity error is detected in the 

data received from the CPU bus 
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TP7 

1 0 1 

1 0 1 

1 0 1 

• ~/AeR timeout error interrupt 
If ~/AeK timeout error occurs 

• SCSI reset condition interrupt 
If pending has occurred before 
command generation or a reset 
condition is set during command 
execution. In the former case, since 
the uPD72611 is in the DISCONNECT 
state, an invalid command interrupt 
is generated after the SCSI reset 
condition interrupt. 

Execution phase code: 

to TPO HEX Execution Phase 

o 0 0 0 1 AlH Terminate status transmit phase 

000 1 0 A2H Command complete message transmit phase 

000 1 1 A3H Disconnect state 
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CHAPTER 6. SYSTEM CONFIGURATION EXAMPLE 

( 1 ) System configuration example 

Host Bus System SCSI Bus System 
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(2) External differential driver configuration example 

(8) SCSI control bus 

uP072611 SCSI Bus 
c:> r--

~ 
* I · - - ACK+ 

~ :> 1 ACK-.. -
(~l ~ I - - ATN+ 

XTR :> " ! I-- ATN-
INIT ~ 

-

(;1; 1 
* I .. - - REQ+ :"> I imO' 

I-- REQ-

~ 1 
* l - t-- MSG+ 

~ :"> I t-- MSG-

c;tJ ~ I - I-- C/O+ 
~/O :> I iI - c/o-... ~ 

A- il 

~l 
~ 

* I ~ - II 1/0+ 
""> I g I--I/o 

~ t-- 1/0-
TGT · 

1 .A. 

EV" ~J;" 1 
... - I-- BSY+ 
""> I 

~ - BSY-
BSYO · .A. 

ft't --,T'_ -;'"J;" 1 
. ~ - I-- SEL+ 

~> I SEL-l--
SELO ~ · 

~ B!' i 

l - I-- RST+ I> I - RST-
RSTO "1 

--
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(b) SCSI data bus 

I 
+ I + I + I + I + I + I + I + I + 

1/1 00 ~~ NN I'! I'! .... I'"'' IDID """" 0.0. 
::I 111111 111111 111111 111111 111111 111111 111111 111111 111111 

CD (/l(/l (/l(/l (/l(/l (/l(/l (/)(/l (/)(/l (/l(/) (/l(/) (/l(/l 

.... I I I I I I I I en 
U I I en 

~ri ij: h"ij ~~ ~ ij;ri ij !""" ~ ~ij - ijh" n n 
~ ~ ~ ~ ~ ~ '/I ~~ C~ 

I I 10 I I I ~ 

u~ LJ1 0 ~ N I'! .. JIE 
z z z i:i z /II 
/II /II /II ~/II ...... -

~ 
~ -

) 

.... ~~m, 
~1------------!--i·III~&~!~i--=~=--&~~§-I------~i--lm--
~ 004 

::I 
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CHAPTER 7. ELECTRICAL SPECIFICATIONS (TARGET) 

NOTE: These specifications are target values and the 
specifications of samples and volume products may 

differ from them. 

Absolute Maximum Ratings eTa • 2SoC) 

Parameter Symbol Test Conditions Rating Unit 

Power supply 
voltage 

VDD -0.5 to +7.0 V 

Input voltage VI -0.5 to vDD +0.5 V 

Output voltage Vo -0.5 to VDD +0.5 V 

Operating Topt -10 to +70 °c 
temperature 

Storage temperature Tstg -65 to +150 °c 
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OC Characteristics eTa • -10°c to +70oC, VOO • +5.0 V !10%) 

CPU interface signal pins 

INT, ~, ~, A2 & A3, AO/~ & Al/~, BEC/UBE, BEl, CS, DO 
to 031, OPO to OP3, OMARO, OMAAK, EOP, RESET, l6B, ~, CLK, 
RSTO*, BSYO*, SELO*, IOSTR*, INIT*, TGT*, SBOE*, SBIE* 

Parameter Symbol Test Conditions MIN. MAX. 

Input voltage high VIH1 2.2 V8D 
+ .5 

Input voltage low VILl -0·5 0.8 

CLK input voltage high VIH3 3·3 V8D 
+ .5 

CLK input voltage low VIL2 -0.5 0.6 

Output voltage high VOH IOH1 • -400 uA 0.7 
VDD 

Output voltage low VOLl lOLl • 2.5 lIlA 0.4 

Input leakage current ILIHl VI • VDD 10 
high 

Input leakage current low lULl VI • 0 V -10 

Output leakage current lLOHl Vo • VDD 10 
high 

Output leakage current lLOL Vo • 0 V -10 
low 

Supply current IDD At 20 MHz operation 120 

*: These are SCSI interface signal pins. Their OC 

characteristics are the same as those of the CPU 

interface. 
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SCSI interface signal pins 

SSO to SS7, SSP, RST, SSY, SEL, MSG, C/D, I/O, ATN, ACK, REQ 

Parameter Symbol Test Conditions MIN. MAX. Unit 

Input voltage high VIH2 2.0 ~8~51 V 

Input voltage low VIU -0·5 0.8 V 
, 

Input hysteresis VHI 0.2 I V 

Output voltage low VOU IOU = 48 mA 0.5 I V 
-

Input 
high 

leakage current ILIH2 VI = VDD 0.1 mA 

Input leakage current low I LIU VI • 0 V -0.1 mA 

Output leakage current I LOH2 Vo = VDD 0.25 mA 
high 

CapaCitance (Ta • 25°C, VDD • 0 V) 

Host bus interface 

Parameter Symbol Test Conditions MIN. MAX. Unit 

Input capacitance CI r • 1 MHz 20 pF 
Unmeasured pins 

Output capacitance Co returned to 0 V 20 pF 

I/O capacitance CI01 20 pF 

SCSI bus interface 

Parameter Symbol Tes t Conditions MIN. MAX. Unit 

I/O capacitance CI02 r = 1 MHz, unmeasured 20 pF 
pins returned to 0 V 
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AC Characteristics (Ta • -lOoe to +70oe, Voo • +5 V ~lO%) 

Host bus interface 

Parameter Symbol Test Conditions MIN. MAX. Unit 

CLK input cycle time tCYK I 50 I 125 ns 

CLK input high-level tKKH 20 ns 
width 

CLK input low-level width tKKL 20 ns 

CLK input rise time tKR I 10 Ins 

CLK input fall time tKF 10 ns 

RE'S!T low-level width tRSRSL 16 tCYK 

CS setup time (to loRiH) tSCSR 0 ns 

~ hold time (from Immt) tHRCS 0 ns 

Address setup time (to tSAR 10 ns 
lORD"') 

Address hold time (from tHRA 0 ns 
Immt) 

DMAAK setup time (to tSDAR 0 ns 
lORD"') .-

DMAAK hold time (from tHRDA 0 ns 
IORDt) 

lORD low-level width tRRL 50 ns 

Imm",. Imm '" recovery tRVR 50 ns 
time from JOm) + 

Data output delay time tDRD 35 ns 
from nm!5'", 

Data float time from tFRD 0 30 Ins IOIU) + 

DMARQ t delay time from tDRDQ 60 ns 
Imm+ 

CS setup time (to lOWR '" ) tscsw 0 Ins 

CS hol' ~ime (from lOWRt) I tHWCS 0 ins 
1 

(to be continued) 
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(cont'd) 

Parameter Symbol Test Conditions MIN. MAX. Unit 

Address setup time (to tSAW 10 ns 
IOWR+) 

Address hold time (from tHWA 0 ns 
IOWRt) 

DMAAR setup time (to tSDAW 0 ns 
rowR+) 

DMAAR hold time (from tHWDA 0 ns 
IOWRt) 

IOWR low-level width tWWL 50 ns 

Imm.,. Imm '" recovery tRVW 50 ns 
time from Immt 

Data setup time (to tSDW 35 ns 
IOWRt) 

Data hold time (from tHWD 5 ns 
IOWRt) 

DMARQt delay time from tDWDQ 60 ns 
Immt 

'W t delay time from tDRE 40 ns 
IOim't 

~t delay time from tDWE 40 ns 
IOWRt 

!NT" delay time from tDRI 40 ns 
IORDt 

INT., delay time from tDWI 40 ns 
mmt 

INTt recovery time from tIlL 2 tCYK 
!NT" 
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SCSI bus interface 

Arbitration timing 

Parameter Symbol Test Conditions MIN. MAX. Unit 

BSY ~ response time from tOBFBY 27 I tCYK 
bus free detection I 
~ ~ output delay time tOIOBYl 1 I 

tCYK 
I from IO output 

SEt ~ output delay time t OBYSLl 45 
\ 

tCYK 
from BSY~ 

26 ! IO output delay time from tOBFIO I t CYK 
bus free detection 

~t output delay time tOBFIE When a differential 24 tCYK 
from ~t, SEt:t driver is used 

~~ output delay time tDSTIE 1 tCYK 
from IOSTR t 

BSYOt, IO output delay tOIEIOl 2 

I 
tCYK 

time from "Ssm t 

IOSTR t output delay tilDe tOIOST 1 

I 
tCYK 

from IO 

'DSY ~ output delay tilDe tOBOBYl 1 t CYK 
from BSYOt 

SELOt output delay tilDe tOBYSO 44 tCYK 
from BSY'~ 

SEL ~ output delay tilDe tOSOSL 
from SELOt 

1 tCYK 
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Selection timing (with initiator) 

Parameter Symbol Test Conditions MIN. MAX. Unit 

ID output delay time from tDSLIDl 26 tCYK 
~+ 

ATN + output delay time tDSLATl 25 tCYK 
from sm:.j. 

BSYt output time from 
ATN+ 

tDATBY 3 I tCYK 

BSY + input valid delay tDBYBYl 8 I tCYK time from -nsY t 

SEL t response time from tDBYSL2 6 t CYK 
BSY+ 

BSYt output delay time tDIDBY2 2 tCYK 
from ID output 

INITt output delay time tDSLINl When a differential 24 tCYK 
fromSEL+ driver is used 

ATN output delay time tDINATl 1 tCYK 
from INITt 

SBIEt output delay time tDSLIEl 25 tCYK 
from'SEL+ 

ID output delay time from tDIElD2 1 t CYK 
gmt 

~+ output delay time tooElEl 
from SBOE+ 

1 tCYK 

SBOE+ output delay time tDIEOEl 1 t CYK 
from'Sm!'+ 

SBOE + response time froaa tDBYOEl 6 tCYK 
"SSY+ 

IDSTR + output delay time tDIESTl 1 tCYK 
from !Bmt 

BSYO+ output delay time tDBYBOl 1 tCYK 
from -mt 

SELO + output delay time tDSLS01 1 tCYK 
fromSELt 
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Se~ection timing (with target) 

Parameter Symbol Test Conditions MIN. MAX. Unit 

~ hold time (from 'Sm: 1- ) tHSLBYl 0 ns 

ID setup time (to BSYt) tSIDBYl 0 ns 

BSY+ output delay time tDBYBY2 9 tCYK 
from BSYt 

ID hold time (from SSY+) tHBYIDl 0 I ns 

SEL hold time (from BSY+) t HBYSLl 0 I ns 

ATN setup time (to SELt) tSATSL 0 I ns 

Target output delay time tDSLTOl 3 tCYK 
from SELt 

BSYO t response time from tDBYB02 When a differential 8 tCYK 
BSVt driver is used 

BSY + delay time from tDBOBY2 1 tCYK 
BSYOt 

TGTt output response time t DSL'ITl 2 tCYK 
from SELt 

Target output delay time 
from TGTt 

tDT'ITGl 1 tCYK 
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Reselect10n t1m1ng (w1th 1n1t1ator) 

Parameter Symbol Tes t Condi tions MIN. MAX. Unit 

~ hold time {from -sm:-r} tHSLBY2 0 ns 

ID setup time {to BSYt} tSIDBY2 0 ns 

I/O setup time (to BSYt) tSIOBY 0 I ns 

ATN output delay time tDSLAT2 
1

3 
i 

1 t CYK from SELt I 
BSY -r output delay time tDBYBY3 9 tCYK 
from'DSYt 

ID hold time {from BSV-r} t HBYID2 0 Ins 

sEt hold time (from BSY~) tHBYSL2 0 ns 

BSYt output delay time tDSLBY 2 tCYK 
from mt 

BSYO t response time from tDBYB03 When a differential 8 tCYK 
BSyt driver is used 

BSY'" delay time from tDBOBY3 1 tCYK 
BSYOt 

INIT t output response tDSLIN2 2 
1 tCYK time from 'S!L t 

BSYO'" output delay time tDBYB04 1 tCYK 
from BSYt 

ATN output delay t1me tDINAT2 
from INITt 

1 tCYK 

Reselect10n t1m1ng (w1th target) 

Parameter Symbol Test Conditions MIN. MAX. Unit 

ID output delay time from tDSLID2 26 tCYK 
'S!L'" 

Target output delay time tDSLTG2 25 tCYK 
from SEL-r 

BSYt delay time from I/O tDIOBY 2 tCYK 
output 

I 

(to be continued) 
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(cont'd) 

Par8lleter Symbol Test Conditions MIN. MAX. Unit 

BSY ~ input valid delay t OBYBY4 8 tCYK 
time from BSY t 

SEL t delay time from BSY ~ t OBYSL3 6 t CYK 

SEL t delay time from BSY tOBYSL41 3 tCYK 
(target) ~ 

mt output delay time tOIOBY3 2 tCYK 
from 10 output 

I/o output delay time tOSLIO 25 

I 
tCYK 

from sm;~ 

Target output delay time tD'ITI'G2 When a differential 1 tCYK 
from TGTt driver is used 

TGTt output delay time tOSLTT2 24 tCYK 
from m~ 

'SDIE't output delay time tOSLIE2 25 tCYK 
from m. 
10 output delay time from tOIEI03 1 tCYK 
~t 

SBOE t output delay time tOIEOE2 1 tCYK 
from SBIEt 

IOSm. output delay time tOIFST2 1 tCYK 
from SBIEt 

SBOE. delay time froll tDBYOE2 3 tCYK 
EY. 

~. delay time f1'Oll tOOEIE2 1 tCYK 
SBOE. 

BSYO'" output delay time tOBYB05 1 tCYK 
from BSYt 

BSYO t response time from t OBYB06 2 tCYK 
BSY. 

BSY ~ delay time from tOBOBY4 1 tCYK 
BYS(,t 

SELO ~ delay time from tOSLS02 1 tCYK 
"SEI: t 
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Asynchronous mode initiator receive timing 
(Data-in, status and message-in phases) 

Parameter Symbol Test Conditions 

Phase input valid delay tDSLPH1 
time from mt 
Data float delay time tFIODl 
from I/o. 

Phase setup time (to tSPHRQl 
REQ.) 

Data setup time (to REQ.) tSDRQl 

ACR. output delay time tDRQAKl 
from Jrm. 

Data hold time (from tHAKDl 
ACK+) 

REQ hold time (from ACK +) tHAKRQl 

~t output delay time tDRQAK2 
from Zt 

Phase hold time (from tHAKPHl 
ACKt) 

SBOE+ output delay time tDIOOEl When a differential 
from 1/0+ driver· is used 

SBIE+ output delay time tOOEIE3 
from SBOE+ 
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MIN. MAX. Unit 
0 Ins 

0 Ins 
I 

400 ns 

5 ns 
0 

I 
ns 

0 ns 

0 ns 

0 ns 

0 ns 

0 Ins 

1 tCYK 



Asynchronous mode target transmit timing 
(Data-in, status and message-in phases) 

Parameter Symbol Test Conditions 

Phase output delay time tDSLPH2 
from M+ 

Data output delay time tDIODl 
from r/o.j. 

Phase setup time (to tSPHRQ2 
1mQ.j.) 

Data setup time (to ~.j.) tSDRQ2 

ACR. input valid delay tDRQAK3 
time from m. 
REQ t output delay time tDAKRQl 
from ACK. 

Data hold time (from tHAKD2 
ACK.j.) 

ACK hold time (from REQ t) tHRQAKl 

REQ. output time from tDAKRQ2 
mt 

Phase hold time (from tHAKPH2 
ACKt) 

"Smt output delay time tDIOIEl When a differential 
from T/o. driver is used 

SBOE t output delay time tDIEOE3 
from "SDIE t 
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MIN. MAX. Unit 

2 tCYK 

1 

I I 
t CYK 

8 I tCYK 

55 ns 

0 ns 

0 ns 

0 ns 

0 ns 

55 ns 

2 t CYK 

0 ns 

1 tCYK 



Asynchronous mode initiator transmit timing 
(Data-in, status and message-in phases) 

Parameter Symbol Test Conditions 

Phase input valid delay t DSLPH3 
time from 'Sm:' t 

Data output delay time tDIOD2 
from 'f/Ot 

Phase setup time (to tSPHRQ3 
"REQ.j.) 

Data setup time (to ACK.) tSDAKl 

~~ output delay time tDRQAK4 
from Rm. 

Data hold time (from tHRQDl 
REQt) 

REQ hold time (from ACK;') tHAKRQ2 

ACKt output delay time tDRQAK5 
from JmQt 

Phase hold time (from tHAKPH3 
~t) 

~t output delay time tDIOIE2 When a differential 
from i/o l' driver is used 

SBOE l' output delay time t D1EOE4 
from SDIEt 
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MIN. MAX. Unit 

0 ns 

3 . tCYK 

400 

I 
ns 

55 ns 

55 ns 

0 ns 

0 ns 

0 ns 

0 ns 

2 tCYK 

1 tCYK 



Asynchronous mode target receive timing 
(Data-in, status and message-in phases) 

Parameter Symbol Test Conditions 

Phase output response t DSLPH4 
time from 'SEtt 

Data float delay time tFIOD2 
from T/O t 

Phase setup time (to tSPHRQ4 
1mQ+) 

Data setup time (to ACK+) tSDAK2 

ACK+ input valid delay tDRQAK6 
time from REQ + 

m- t output delay time tDAKRQ3 
from EK+ 

Data hold time (trom tHRQD2 
m-t) 

ACK hold time (from REQt) tJIRQAK2 

REQ + output delay time tDAKRQ4 
from ACKt 

Phase hold time (from tHAKPH4 
ACKt) 

SBIE+ output delay time tOOEIE4 When a differential 
from SBOE+ driver is used 

SBOE + output delay time tDlOOE2 
from riOt 
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MIN. MAX. Unit 

2 tCYK 

1
0 I ns 

I 
8 tCYK 

5 I ns 

0 ns 

0 ns 

0 ns 

0 ns 

0 ns 

2 tCYK 

1 tCYK 

0 ns 



Synchronous mode initiator receive timing (Data-in phase) 

Parameter Symbol Test Conditions MIN. MAX. Unit 

Phase input valid delay tDSLPH5 0 ns 
time from SEt t 

Data float delay time tFIOD3 0 ns 
from I/o ~ 

Phase setup time (to tSPHRQ5 400 ns 
REQ+) 

Data setup time (to 1m'Cr.J.) tSDRQ3 5 ns 

Data hold time (from tHRQD3 5 ns 
lmQ.r) 

~ input low-level width tRQRQLl 50 ns 

1mQ.J. recovery time from tRVRQl 2 tCYK 
~t 

REQ input cycle time tRQCYl U tCYK 

~ output low-level tAKAKLl 2 tCYK 
width 

Phase hold time (from tHAKPH5 0 ns 
ACKt) 

I 

ACK ~ recovery time from tRVAKl 2 to tCYK 
ACK t 16 

SBOE.J. output delay time tDlOOE3 When a differential 0 ns 
from T/O.J. driver is used 

SBlE.J. output delay time tOOEIE5 1 teYK 
from SBOE.J. 
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Synchronous mode target transmit timing (Data-in phase) 

Parameter Symbol Test Conditions MIN. MAX. Unit 

Phase output delay time t DSLPH6 2 t CYK 
from sm:+ 

Data output delay time t DIOD3 I 1 i t CYK 
from I/O.j. I 

I 
! 
I 

Phase setup time (to tSPHRQ6 
1

8 
i i t CYK 

REQ.j.) 
I I 

Data setup time (to REQ.j.) tSDRQ4 55 I ! ns 
I i 

Data hold time (from tHRQD4 12 
1 

t CYK 
~.j.) 

REQ output low-level tRQRQL2 2 
I 1 

tCYK 
width 

ACK input low-level width tAKAKL2 50 I ns 

ACK.j. recovery time from t RVAK2 2 
1 

tCYK 
1\eR+ 

~ input cycle time tAKCYl 4 I tCYK 

Phase hold time (from tHAKPH6 1 

I 
tCYK 

ACK+) 

~.j. recovery time from tRVRQ2 2 to tCYK 
REQ+ 16 

SBIEt output delay time tDIOIE3 When a differential 0 ns 
from T/o,," driver is used 

SBOE + output delay time tDlEOE5 1 t CYK 
from SBIE+ 
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Synchronous mode initiator transmit timing (Data-out phase) 

Parameter Symbol Test Conditions MIN. MAX. Unit 

Phase input valid delay tDSLPH7 0 ns 
tilDe from m t 

Data output delay tilDe t D1OD4 3 
1 

tCYK 
froID I/Ot 

Phase setup tilDe (to tSPHRQ7 
1

400 I 
ns 

Hm·'" 
Data setup tilDe (to ACK+) tSDAK3 55 I Ins 

Data hold tilDe (froID tHAKD3 2 tCYK 
ACK+) 

m input low-level width tRQRQL3 50 ns 

Rm + recovery tilDe froID tRVRQ3 2 tCYK 
mt 

~ input cycle time tRQCY2 4 tCYK 

ACr output low-level tAKAKL3 2 tCYK 
width 

Phase hold time (from tHAKPH7 0 ns 
ACRt) 

ACK + recovery tilDe from tRVAK3 2 to tCYK 
ICKt 16 

SBlE t output delay tilDe tDlOlE4 When a differential 2 tCYK 
froll 'I/Ot driver is used 

SBOEt output delay tille t DIEOE6 1 tCYK 
froll "Slim t 
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Synchronous mode target receive timing (Data-out phase) 

Parameter Symbol Test Conditions MIN. MAX. Unit 

Phase output delay time t DSLPH8 2 tCYK 
from mt 

Data float delay time t FIOD4 0 

I 
ns 

from I/ot 

Phase setup time ( from tSPHRQ8 8 

I 
tCYK 

Rm+) 

Data setup time (to ACK+) tSDAK4 15 I ns 

Data hold time (from tHAKD4 5 ns 
ACK+) 

i 

HEQ output law-level tRQRQL4 
width 

2 tCYK 

ACR input low-level width tAKAKL4 50 ns 

ACK + recovery time from tRVAK4 2 tCYK 
mt 

ACK input cycle time t AKCY2 4 tCYK 

Phase hold time (from tHAKPH8 1 tCYK 
AClt) 

'REQ+ recovery time from tRVRQ4 2 to tCYK 
'REQt .- . 16 

SSO! + output delay time tDIOOE4 When a differential 0 ns 
from I/o t driver is used 

SBIE + output delay time tOOEIE6 1 tCYK 
from SSO!'" 
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High-speed synchronous mode initiator receive timing 

(Data-in phase) 

Parameter Symbol Test Conditions MIN. 

Phase input valid delay t DSLPH9 0 
time from sm: t 
Data float delay time tFIOD5 0 
from I/O-t 

Phase setup time (to tSPHRQ9 400 
Rm-t) 

Data setup time (to lim H tSDRQ5 5 

Data hold time (from tHRQD5 5 
1mQ.J.). 

REQ input low-level width tRQRQL5 30 

m + recovery time from tRVRQ5 1 
REQt 

REQ input cycle time tRQCY3 2 

ACK output low-level tAKAKL5 1 
width 

Phase hold time (from tHAKPH9 0 
ACKt) 

ACK -+ recovery time from tRVAK5 1 to 
ACKt 8 

SBOE .J. output delay time tOlOOES When a differential 0 
from 1/0+ driver is used 

SalE + output delay time tOOEIE7 1 
froll SBOE.J. 
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MAX. Unit 

ns 

I 
ns 

I 

ns 

ns 

ns 

ns 

tCYK 

tCYK 

tCYK 

ns 

tCYK 

ns 

tCYK 



High-speed synchronous mode target transmit timing 
(Data-in phase) 

Parameter Symbol Test Conditions 

Phase output delay time tDSLPH10 
from "SEI: t 

Data output delay time tDIOD5 
from "I/O. 

Phase setup time (to tSPHRQ10 RmH) 

Data setup time (to ~.) tsDRQ6 

Data hold time (from tHRQD6 m.) 
REQ output low-level tRQRQL6 
width 

ACK input low-level width tAKAKL6 

m. recovery from ACKt tRVAK6 

ACK input cycle time tAKCY3 

Phase hold time (from tsAKPH10 
ACKt) 

Rm. recovery time from tRVRQ6 
~t 

~t output delay time tDIOIE5 When a differential 
from 1'/0+ driver is used . 

SBOE t output delay time tDIEOE7 
from "Slim t 
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MIN. MAX. Unit 

2 tCYK 

1 tCYK 

8 
I tCYK 

25 ns 

1 tCYK 

1 tCYK 

30 ns 

1 tCYK 

2 tCYK 

1 tCYK 

1 to tCYK 
8 

0 ns 

1 tCYK 



High-speed synchronous mode initiator transmit timing 
(Data-out phase) 

Parameter Symbol Tes t Condi tions MIN. 

Phase input valid delay tOSLPHll 0 
time from SEtt 

Data output delay time 
from I/Ot 

t OIOD6 3 

Phase setup time (to tSPHRQll 400 
REQ" "') 

Data setup time (to ACK "') tsDAK5 25 

Data hold time (from tHAKD5 1 
ACR.j.) 

~ input low-level width tRQRQL7 30 

REQ '" recovery time from tRVRQ7 1 
mt 

~ input cycle time tRQCY4 2 

ACK output low-level tAKAKL7 1 
width 

Phase hold time (from tHAKPHll 0 
ACKt) 

ACK.j. recovery time from tRVAK7 1 to 
ACKt 8 

§IE t output delay time tDIOIE6 When a differential 2 
from'I/Ot driver is used 

SBOE t output delay tiae tDlEOEB 1 
from !mEt 
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MAX. Unit 

ns 

tCYK 

ns 

ns 

tCYK 

ns 

tCYK 

tCYK 

tCYK 

ns 

tCYK 

tCYK 

tCYK 



High-speed synchronous mode target receive timing 
(Data-out phase) 

Parameter Symbol Test Conditions 

Phase output delay time tDSLPH12 
from SEtt 

Data float delay time t FIOD6 
from 1/0'1' 

Phase setup time (to tSPHRQ12 
m+) 

Data setup time (to ~.) tSDAK6 

Data hold time (from tHAKD6 
EK+) 

REQ output low-level tRQRQL8 
width 

ACR input low-level width tAKAKLS 

ACK. recovery time from t RVAK8 
ACRt 

ACK input cycle time tAKCY4 

Phase hold time (from tHAKPH12 
ACRt) 

HZ + recovery time from tRVRQ8 
Rat 

SBOE + output delay time t DIOOE6 When a differential 
from l/Ot driver is used 

~ + output delay till. tOOEIES 
from SBOE+ 

7-22 

MIN. MAX. Unit 

2 t CYK 

1
0 

ns 

8 

I 
t CYK 

5 ns 

5 ns 

1 tCYK 

30 ns 

1 tCYK 

2 tCYK 

1 tCYK 

1 to tCYK 
8 

0 ns 

1 I tCYK 



Selection/reselection • Bus free 

Parameter Symbol Test Conditions MIN. MAX. Unit 

'SEt t delay time from ID tDIDSL 4096 tCY!< 
float 

Control float delay time tFSLC'I'L 0 ns 
from'SEtt 

sao i- delay time from t DSLS03 When a differential 1 tCYK 
SEI;t driver is used 

INIT i- delay time from tDCTLIN 1 tCYK 
control float 

SBOE i- delay time from ID tDIDOE 0 Ins float 

'SBIE i- delay time from tOOEIE9 1 tcY!< 
SBOE+ 

AC T1IIl1ng Test Poi'nts (except CLK) 

(a) CPU bus interface pin 

X 2 •2 v ____ 'lut __ 2.2 VX 
___ oJ 0.8 V --- Point. ~ 0.8 ~ ,, ___ _ 

(b) SCSI bus 1nterface pin 

X 2 • O Y:> 'l'a.t __ 2.0 YX 
0.8 Y Po1ntll ~ 0.8 Y ___ J ~ ___ __ 

Clock Tim1ng 

.---tcYK----t 

CLK 
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Reset Timing 

CPU Bus Read Timings 

tSCSR 

1.0 to 1.2 

t---tRRL----I 

H1-Z H1-Z 
DO to 031 ------------------

_\~ ___ t_ORDQ_F-
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CPU Bus Write Timings 

tscsw tHWCS 

AD to A2 

DO to D31 H1-Z 

tDwno r 
~\~--------r---
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Other CPU Bus Timings 

~-------tRVR--------~ 

t--------tRvw,--------I ...... ---..J 

1----tDR1---l 

IN'l' 

jr.. 
'--__ J 

..... ---tDwl----I 

IN'l' 
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SCSI Bus Timings: 

Arbitration 

t CBFBY 

/ "\ 
tCBYSLl 

"-
I--tCBFIC- - ~ tCICBYl 

'\ IC 

- tCIEIOl I--- tOBFIE I-- 1- I--tCSTIE 

""\10, 

tOBOBYl--j I-

BSYO* ~ - tOSOSI. f-
tOBYSO 

SEW* / 

- to lOST I--

ICSTR* / 

*: Differential driver control signal 
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Selection (initiator) 

tOBYBYl 

/ ~ 

r---tOSLI01- - t OBYSL2 f-

~ }' 

- -toIoBY2 

" 10 

f--tOSLA'l'l-
tOA'l'BY 

~ 

- tOINA'l'l I--- r-tOSLINl 

INI'l'* / 
t -tOIEI02 I--

OSLIEl ---1 ~tOOEIEl 

/ 
I 

S80E* 

tOIEOE1- t=. - -~t08YOEl 

~~ 

IOSTR* 

to I ES'l'l-

~-
BSYO* 

tOBYB01-~ 

-
SE1.O* 

to SLSOl ... I 
--------------------------------------~~----~-----

*. . Differential driver control signal 
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Selection (target) 

!--tDBYBY2-

./ "\ 

-tHSLBY1- -tHBYSL1-

~ / 
tSIDBY1- - - ~tHBYIDl 

"\ ID }' 

t--tSATSL-

'\L 
I-"tDSLTG1-

'\ 
- tDTTTOl I--

tDSLTT1- -
TOT* 

BSYO* 

t DBYB02 
-tCB08Y2 -_____ 7= 

*: Differential driver control signal 
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Reselection (initiator) 

tSIDBY2 

tSIOBY 

flO 

INI'1'* 

BSYO* 

tOINA'1'2 
t CSLIN21---I---1 J..------

t CBOBY3 

*: Differential driver control signal 
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Reselection (target) 

I-t OBYSL3 

flO 

I/o, ~/o 
MSG, REQ 

TGT *1 

SBIE *1 

~ 
1:0SLI02 

tOIOBY3-

~ 
I---tOSLIO-

~ 

~tOSLTG2-

,~ 
1:DT'1'TG2 
- I---1:0SLTT2 

/ 

~tOSLIE .. 
t OIEI03 

/ 

i-t OBYBY4-

/ ~ -*2' 
'. 

-
10 

tOIOBY 

I--tOBYOE2 

1:0 IEOE2- t= 
SBOE *1 

tOIEST2- I--

IOSTR *1 '\ 

BSYO *1 

t OBYB05-

~ ~BYB:t:: 

*1: Differential driver control signal 
2: Target output 
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t OBYSL4 

,) 

~~ 
1- ~EI £2 

,,~ 

I--tOBOBY4 

t OSLS02 

~ 



Asynchronous mode initiator reception 
(data-in, status and message-in phases) 

- tOSLPHl r--
J 

tFIOO11 tSOROl 

I 

/" '\~ 

I/O '\ 

tSPHROl 

~/O. ~ )s 

-':DO~ 
t0100El 

--t f--

SBOE* " 

tHAKOl 

-r-
Y 

tHAKPHl - -
/ 

K= 
tOROAKl tCROAKl 

~ - '-

/ 

- tHAKROl r--

" / 

*: Differential driver control signal 
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Asynchronous mode target transmission 
(data-in, status and message-in phases) 

t OSLPH2 I--

tOlOOl tSOR02 t HAK02 - I--- - I---

'\ ~ K 
f--- t HAKPH2-

I/O '\ V-
tSPHRQ2-

c/o, MSG ~ ~K 
tCROAK3 

f-- ~HRQAKl f--

/ '\i. 
- tDAKRQl f-- - tCAKRQ2 F 
" if: 

tClOlEl - -
/ 

tOIEOE3- -
SBOE* J~ 

*: Differential driver control signal 
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Asynchronous mode initiator transmission 
(data-in, status and message-in phases) 

tOSLPH3 
t-

- tSOAKl I-- -

'\ ). 

- t OIOC2 f--

I/o / 
-tSPHRQ3-

c/o, MSG )~ 

f--t DRQAK4-

'\ / 
tHAlCRQ2 

tClOIE2- -
salE* / 

tDIEOE4- l-

saOE* i 

*: Differential driver control signal 
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tHROOl f-

~K 

- t HAKPH3 t-

'\ r---

K 
- tDRQAlCS-

:-

i~ 



Asynchronous mode target reception 
(data-in, status and message-in phases) 

t DSLPH4 i--

t FIOD2 -=;DAK2 tHRQD2 -- - "I=. 
/ '\k 

!---t HAKPH4--j 
I/O 

~/D. ;::sm 

SBOE* 

*. . 

/ "\ 
~ 

t SPHR04-

~ ~ 
'--:PRQAK6 _ -=HRQAK2 

t-

'\ / "\ 

- t DAlCRQ3 -- tDAKR04 t--

"\ /' 

- ~tDOEIE4 

- -tD1OOE2 

~ 

Differential driver control signal 
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Synchronous mode initiator reception (data-in phase) 

tOSLPHS f--

t Y1003 tSOR03 - ~ 

/ '\k,. 
I--tHROD~ 

tHAKPHS- !-

I/O "\ Ll r-

tSPHROS 

c/o, MSG ~ K 
tROROLl 

1 tRVROl 
f_ 

'\ Ilf " I--tRQCY1-

~ 
1 "I 1 -
tAlCAKI.l tRVAKl - -tOOE1ES 

"-
- -tOlOOE3 

SBOE* ~ ~ 

*: Differential driver control signal 
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Synchronous mode target transmission (data-in phase) 

t DSLPH6 -
tDIOD3 tSDR04 

I-

"\ X K 

I/O 

tHROD4 t HAlCPH6- -
') V-

~/D, rmr 
tSPHR06-

;K ). 

tROROL2 
I tRVR02 
I 

~ ~ ~ 
tA1CA1CL2 I t RVAJC2 

'\ J# ~ /~ 

I---t AICCY1-

tDIOIE3- f--

}~ 

tD1EOES- I-

saOE* i~ 

*: Differential driver control signal 
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Synchronous mode initiator transmission (data-out phase) 

tOSLPH7 
I-

- tHAK03 I-

'\ ~ ,K 
t OIOD4 

t SDAK3- ~ __ tHAKPH7r-- I-

1/0 / '\ 
l'--

tSPHRQ7-

~/O, ~ ~ ~K= 
II I t RVRQ3 

tRQROL3 r'\ "\ 
1-

tR\,/I.oz,,; 

-"'\ ~ ./ 
-I 1 

tAK.AJCL3 I tRVAK3 I 

tOIOIEC- t--

S'ffi* I 

tOIEOE6- ~ 

SBOE* I 

*: Differential driver control signal 
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Synchronous mode target reception (data-out phase) 

I/o 

C/D. ~ 

t DOEIE6 

DI'!* 

SBOE* 

*: Differential driver control signal 
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High-speed synchronous mode initiator reception (data-in phase) 

tDSLPH9 f--

tFIOD5 ~DR~ 

SBO to SB7 / '\k 
-tHRQDS 

t HAKPH9- -
rIO "'\~ ,/ 

r--

tSPHRQ9 

l!"/D, MSlf ~ ~K 

tRQRQLS 
I t RVRQ5 

"'\ ~ " _tRQCY3_ 

./ 
I I I 

r-- t DOEIE7 
tAJCAitL5 tRVAJtS -

Sen* "'\ 

- -tclOOE5 

SBOE* "'\~ 

*: Differential driver control signal 
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High-speed synchronous mode target transmission (data-in phase) 

tOSLPH10 
f--

tOIOOS t SOR06 

J:- .1 
"\ 

I tHAKPH10 t HROO6 

rIO ~ V-
tSPHR01D-

C/O, MSG ). ,pc 
tROROL6 

I t RVR06 

I 

" ~ ~ -
t AKAKL6 tRVAJC6 

'\.., 
I 

" / 
t--tAKCY3-

t CIOIE5- I-

i~ 

tCIEOE7- l-

SBOE* i 

*: Differential driver control signal 
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High-speed synchronous mode initiator transmission 
(data-out phase) 

SEt. 

I/o 

1----+tSPHRQll 

~/C, Mm 

t CI01E6 

t C1EOE8 

SBOE* 

*: Differential driver control signal 
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High-speed synchronous mode target reception (data-out phase) 

tOSLPH12 
~ 

tF'IOO6 
-tHAKD6.:-! 

/ ~ ~ 
tSDAK6 - t HAKPH12 

I/O /' ~ 
"--

tSPHRQ12-

C/D, ~ )s~ K 
tRQRQL8 

tRVRQ8 

~ '\l '\ -tAKAKL8 tRVAK8 
I 

'\ "- / -t AKCY4-

- ~tDOEIE8 

- -tDlOOE6 

SBOE- "\ 

*: Differential driver control signal 
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Selection/reselection • bus free 

tOIOSI. 

/ 

Si5 to 587 IO V 

- tFSLC'l't:--

*2 "- V 

I--tOC'l'LIN 

INI'l' *1 

mi'*1 

_t~ 

tOIDOE 

SBOE *1 ~k 

BSYO *1 

I--tOSLS03-

SELO *1 ~ 

*1: Differential driver control signal 
2: ATN and XCR to be output by the initiator or I/O I ~/D I 

~ and RED to be output by the target 
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CHAPTER 8. PACKAGE INFORMATION 

lOO-Pin Plastic QFP (Unit: mm) 

o 110+-___ _ 

N 
ci .. ~ -- ~ 

o·~----~~~~~~~""~~~~~~~~------~ 

~I 
Detall Drawing of 
Pln 'rlp Shape 

- -eli eli .. . - -
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CHAPTER 9. RECOMMENDED SOLDERING CONDITIONS 

Soldering and mounting for this product have not yet been 

defined. Contact our sales man. 
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