MB89352
SCSI Protocol Controller (SPC)
with On-Chip Drivers/Receivers

Edition 1.0
September 1989

GENERAL DESCRIPTION
The MB89352 CMOS LS| SPC (SCSI Protoco! Controller) is a circuit designed for easy control of the
small computer system interface (SCSI).

The MB89352 can be used as a peripheral LSl circuit for an 8- or 16-bit MPU to realize high-level SCSI
control. The SPC can control all the SCSI interface signals and handle almost all the interface control
procedures. The on-chip driver/receivers allow for direct connection to the SCSI BUS.

This LSt circuit has an 8-byte FIFO data buffer register and a transter byte counter that is 24 bits long.
Furthermore, the MB89352 can serve as either an INITIATOR or a TARGET device for the SCSI. and

can therefore be used for either an I/O controller or a host adapter.

SCSI Compatibility

¢ Full support for SCSI control (ANSI
X3.1311986 Specification) except for
synchronized transfer mode

e Serves as either INITIATOR or TARGET
Data Transfer Rate/Byte Counter

e 8-byte FIFO data timing control

e 24-bit transfer byte counter

Drive Options (on-chip driver/receiver)
* Single-ended

Selectable Transfer Modes
o DMA Transfer

* Program Transfer
¢ Manual Transfer

Clock Requirements
e 8 MHz clock

Technology/Power Requirements
e Silicon-gate CMOS

e Single +5 V power supply

Available Packaging
@ 48-pin DIP or FLAT piastic packages
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Fast Track to SCSI

ABSOLUTE MAXIMUM RATINGS'

. Values .
Rating Designator Unit
Min. Max.

Supply Voltage Vee Vgs 0.3 7.0 vV
Input Voltage \ Vgs —0.3 7.3 \
Output Voltage? Vo Vgg —0.3 7.3 v
Storage
Temperature Tste -55 150 °C

Notes: 1 Permanentdevice damage may occur if the above absolute maximum ratings are exceeded. Functional
operation should be restricted to the conditions as detailed in the operational sections of this data sheet.

Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
2 Should not exceed V¢ + 0.5V.

RECOMMENDED OPERATING CONDITIONS

Values
Parameter Designator Unit
Min. Typ. Max.
Supply Voltage Vee 4.75 5.0 5.25 \%
Operating Ambient Temperature Ta 0 +70 °C
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PIN ASSIGNMENTS
48-Pin Plastic DIP
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MB89352

PIN ASSIGNMENTS (Continued)
48-Pin Plastic Flat Package
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PIN DESCRIPTIONS

Pin No. .
Designator /0 Function
DIP FPT
Voo 48 6 — +5V power supply.
Vss 24 30 — | Circuit ground.
DG 9 15 Ground (OV) for internal drivers.The SCSI bus drivers can
132 %S — | sink up to 48-mA each. Up to 16 drivers can be active at
40 48 once. We recommend a good solid ground plane.
Clock input for controlling internal operation and data trans-
CLK 47 5 | fer speed of the SPC.
- Asynchronous reset signal used to clear all internal circuits
RST 1 7 I | of the SPC.
Input selection enable signal for accessing an internal regis-
CS 5 8 | ter. When active low, the following input/output signals are
valid: RD, WR, A3-A0, DP7-DP0 and DP.
Address input signals for selecting an internal register in
SPC. MSBis A3; LSBis AQ.
AQ 3 9 .
A1 4 10 When CS is active, read/ write is enabled for an internal
ﬁ% g 112 register selected by these address inputs via data bus lines
D0-D7 and DP.
This strobe input is used for reading out the contents of the
SPC internal register. and is effective only when TS input is
- active. While RD is active, the contents of an internal regis-
RD 43 1 ter selected by AO to A3 inputs are placed on data bus lines
D7 to DO, DP. For a data transfer cycle in the program trans-
fer mode, the rising edge of RD is used as a timing signal
indicating the end of data read.
The strobe input is used for writing data into an SPC internal
register, and is effective only when CS input is active. On the
rising edge of this signal, data placed on data bus lines DO to
WR 44 2 D7, DP are loaded into an internal register selected by AO to
A3 inputs. For a data transfer cycle in the program transfer
mode, the rising edge of this signal is used as a timing signal
indicating data ready status.
DP 20 26 Te) Used to write/read data to/from an internal register in the
DO 21 27 SPC. The data bus is 3-state and bidirectional. The MSB is
o) 22 28 D7 and the LSB is DO; DP is an odd parity bit.
Bi gg 312 When both CS and RD inputs are active, the contents of a
D5 27 33 selected internal register are output to the data bus. In op-
D6 28 34 erations other than read/write, the data bus is kept at a
D7 29 35 hi
igh-Z level.
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PIN DESCRIPTIONS

Pin No. .
Designator /0 Function
DIP FPT

DPO 19 o5 o Outputs an odd parity of DO-D7. If parity bit is not generated
for external memory, DPO can be used as an input parity bit
for DP.
The INTR output signal is issued by the SPC and requests an
interrupt to indicate completion of an internal operation or the

INTR 30 36 O

occurrence of an error. Except for an interrupt caused by
the RSTI input (reset condition in SCSI).

When an interrupt request is granted, the INTR signal re-
mains active until the interrupt is cleared.

For a data transfer cycle in DMA mode. this signal isused to
indicate a request for data transfer between the SPC and the
external buffer memory. In an output operation, this signal
becomes active to request a data transfer from the external
DREQ 45 3 10 buffer memory when the SPC internal data buffer register has
free space available. In an input operation, it becomes active
to request data transfer to the external buffer memory when
the SPC internal data buffer resgister contains valid data.

An active low response signal to the DREQ which request
data transfer in between SPC and the external memory in the
DMA mode. This signal in DMA mode functions similarly to
the signal combination of CS=low, A3=high, A2=low,
At-high, and AO=low (selection of DREG) in the program

DACK 46 4 transfer mode. Since the DREG is selected by this DACK
signal in the DMA mode instead of the address input from
A3-AQ, data transfer in between DREG of SPC and external
memory is possible.
Active low bi—directional SCSI data bus.

SDO 17 23

281 15 21 MSB : SD7, LSB : SDO

2 14 20 ity hi .

3D3 13 18 Odd parity bit ~ : SDP

SD4 11 17 o)

SD5 10 16 Parity check for the SCSI data bus is programmable.

SDé 8 14

Sb7 7 13

SDP 18 24

A signal to issue or detect selection or reselection phase. In
34 40 e} selection phase, an initiater asserts this signal, and in

SEL reselection phase the signal is asserted by the target.

This signal indicates the SCSI bus use condition.This signal
— goes “L" when SPC is in arbitration phase or working as a
BSY 32 38 i}

target. Also, this signal is used to detect bus free phase with
SEL signal.

Continued on following page
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PIN DESCRIPTIONS

Pin No. .
Designator 1/0 Function
DIP FPT
1e} 36 41 Signals to indicate actual phase of information transfer phase
C/D 36 42 as follows:
MSG 38 44
MSG Cc/D /0 Phase Name
I/O
0 0 0 Data Out Phase
0 0 1 Data In Phase
0 1 0 Command Phase
0 1 1 Status Phase
1 0 0 Reserved
1 0 1 Reserved
1 1 0 Message Out Phase
1 1 1 Message In Phase
These signals are output from the target and initiator re-
ceives them always.
in the data transfer phase, the REQ signal is used to notify
REG the INITIATOR that the TARGET is ready to receive or send
EQ 39 45 /O | data. The REQ input is used as a timing control signal in the
data transfer sequence.
In the data transfer phase, the acknowledge signal is in re-
sponse to a transfer request (REQ) signal from the TARGET.
ACK 41 47 IO 1 In the same way as REQ, an ACK input is used as a timing
signal in the data transfer sequence.
A signal to indicate attention condition. This signal is only
ATN 42 48 /O | output from an initiator.
SRST SCSI reset signal to be enabled by register setting. SCSI
RST 31 37 Vo input from other SCSI devices is non-maskable.
NC 12,37 — | Notconnected
OPEN — 19, 43 Reserved. (Do not make external connections to these pins)
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MB89352

ADDRESSING OF INTERNAL REGISTERS

SPC has internal registers, consisting of 15 bytes, that are accessible from an external circuit. These internal

registers are used for controlling SPC internal operation and indicating SPC processing status/result status. A
unique address is assigned to each internal register, and a particular register is identified by address bits A3 to
A0. The following table shows internal register addressing:

Table 1. Internal Register Addressing
Chip Select Address Bits
Register Mnemonic | Operation (CS) A3 A2 A1 A0
R
Bus Device ID BDID 0 0 0 0 0
w
R
SPC Control SCTL 0 0 0 0 1
W
R
Command SCMD 0 0 0 1 0
W
Open — — 0 0 0 1 1
interrupt Sense R
INTS 0 0 1 0 0
Reset Interrupt W
Phase Sense PSNS R
0 0 1 0 1
SPC Diagnostic Control SDGC W
SPC Status SSTS R
0 0 1 1 0
— W
SPC Error Status SERR R 0 0 ’ 1 ’
— W
R
Phase Control PCTL 0 1 0 0 0
w
Modified Byte Counter MBC R
0 1 0 0 1
— W

Continued on following page
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Table 1. Internal Register Addressing

Chip Select Address Bits
Register Mnemonic | Operation (CS) A3 A2 A1 A0
) R
Data Register DREG 0 1 0 1 0
W
R
Temporary Register TEMP 0 1 0 1 1
w
R
Transfer Counter High TCH 0 1 1 0 0
w
! . R
i Transfer Counter Middle TCM 0 1 1 0 1
w
R
Transfer Counter Low TCL 0 1 1 1 0
w
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BIT ASSIGNMENTS

The following table shows the bit assignments to each internal register. When accessing an internal register (in
read/write), remember the following:

1.

The internal register block includes the read-only/write—only register and those having different meaningsin
read and write operations.

2. A write command to a read—only register is ignored.
3. It the write—only register is read out, the data and parity bit are undefined.
4. Atbit positions indicating *_" for a write in either 1 or 0 may be written.
Table 2. Bit Assignments for Internal Registers
Register R/W .
HEX and Oper- 7 6 5 4 3 2 1 0 Parity
Address| Mnemonic | ation | (MSb) (LSb)
Bus R #7 #6 #5 #4 #3 #2 #1 #0 0
0 Device ID
(BDID) W - _
D4 D2 ID1
SPC Reset | Con- | Diag | ARBIT| Parity | Select | Resel-
1 Control R/W | & Dis- | trol Mode | Enable| Enable | Enable | ect INT P
{SCTL) able | Reset Enable | Enable
RST Inter— Transfer Modifer
Command R
Out cept PRG Term p
2 (SCMD) W Command Code Xfer Xfer I 0 I Mode
3 R
w
Selec- | Resel- | Discon-| Com- |Service| Time SPC | Reset
Interrupt R ted ected |nect mand |Re- Out Hard | Condi- P
4 Sense Comp- | quired Error | tion
plete
(SERR) W Reset Interrupt —
Phase
Sense R REQ | ACK ATN SEL | BSY MSG | CD He} P
(PSNS)
5
; Diag. Diag | Xfer Diag. | Diag. Diag. | Diag.
SPC Diag. REQ | ACK | Enable BSY | MSG | cD |10 -
Control W
(SDGC)
R Connected XFER DREG Status
SPC SPC  |In Pro- | SCSI TC=0 P
6 Status INIT |TARG | BSY |[gress | RST Full Empty
(SSTS) W — —

Continued on following page
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Bit Assignments For Internal Registers

Register | R'W .
HEX and Oper- 7 6 5 4 3 2 1 0 Parity
Address |[Mnemonic| ation (MSb) (LSb)
Bus
Phase R Free Transter Phase
8 Control Inter- 0 p
(PCTL) W [ rupt MSG | C/D 110
Enable Out Out Out
Modified R MBC P
Byte 0 g3 | B2 | Bit1 | sito
9 Counter
(MBC) w — - p
Data R Internal Data Register (8 Byte FIFO)
A Register
OREG) | w | sit7| sie | sits | sia | mis | sw2 | sit1 | sio| P
R Temporary Data (Input: From SCSI)
B gemporary Bit7| Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 ] Bito| P
(Teé;,\r/?'t:e)r W Temporary Data (Output: To SCSI)
Bit7| Bité Bit 5 Bit 4 Bit 3 Bit2 | Bit1 ) Bit0 P
Transter R l l l
c Counter Transfer Counter High (MSB)
High
(TCH) w |Bit23| Bit22 | Bit21| Bit2o| Bit19 | Bit18 | Bit17 | Bit16| P
Transter R
D Counter Transter Counter Middle (2nd Byte)
Mid
(TCM) w  |Bit15| Bit14 | Bit13] Bit12] Bit11 | Bit10 | Bite | Bits | P
Transfer R
Counter Transfer Counter Low (LSB)
E
LOW
(TCL) w | Bit7| sie| sis | mita| us | ez | sit1 | sito] P

These bit assignments for the MB89352 internal registers are identical to those in the MB87030, MB87031. and
MB89351. Therfore, SPC replacement from one to another is very easy and does not require any new software
design.

318



Fast Track to SCS/ MB89352

DC CHARACTERISTICS (Ta=0-70°C, Vcc=5V +5% )
(Recommended operating conditions unless otherwise specified)

SCSI Bus Signal Pins

Values
Parameter Designator Conditions Unit
Min. Typ. Max.
Input High Voltage ™ 2.0 — 5.25 Vv
Input Low Voltage ViL 0 — 0.8 \%
Input High Current Iy Viy + 5.25V — 100 400 UA
Input Low Current I V. + OV — -100 —400 LA
Vee = 4.75V N o
Qutput Low Voltage VoL o + 48mA 0.5 \
Input Hysteresis Width ViM — 0.2 0.4 — \Y
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DC CHARACTERISTICS (Continued)

MPU Bus Signal Pins

Values
Parameter Designator Conditions Unit
Min. Typ. Max.
Input ngh Voltage VIH 2.2 — VCC +0.3 Vv
Input Low Voltage ViL Vgs —0.3f — 0.8 Y
Output High Voltage Vo lon + 0.4 mA 4.0 Vee Y
Output Low Voltage VoL loL + 3.2 mA Vss 0.4 \Y
| Viy +5.25 A
Input Leakage Current L H 20 H
‘|_||_ VlL +0.0 -10 “A
Input/Output Leakage Lz Vig +5.25 40 UA
Current bzt ViL+0.0 -40 uA
Power Supply Current Input Clock = 8 MHz ) mA
lec All Output Pins Open 0
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AC CHARACTERISTICS (Continued)
(Recommended operating conditions unless otherwise noted)
Clock Signal
CLK Input
Values Unit
Paramete Designato
' ' gnator Min. | Typ. | Max.
CLK Cycle Time 3 125 200 ns
CLK High Time teHeL 44 ns
CLK Pulse Width tCLCH 44 ns
CLK Rising Skew Time t, 10 ns
CLK Falling Skew Time t, 10 ns

Clock Signal Timing

=
=
=
o
o
<
o
o
<
o
2o
<

|
¢ toLr
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AC CHARACTERISTICS (Continued)

RST Input
Values
Parameter Designator - Unit
Min. Typ. Max.
RST Pulse Width trsTw 100 ns
Reset Input Timing
RST

OASV\k %.BV

|<—tRSTW —’|
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AC CHARACTERISTICS (Continued)
Register Read
Values
Parameter Designator Unit
Min. Typ. Max.
Address Setup Time tARs 40 ns
Address Hold Time tARH 10 ns
CS Setup Time tcrs 25 ns
CS Hold Time tcrRH 10 ns
Data Valid Time (from RD Low) (C, = 80pF) tRLD 90 ns
Data Valid Time (from RD Hi gh) (C_ = 20pF) tRHD 10 60 ns
RD Pulse Width trp 120 ns
Register Read Timing
AO-A3 I '
20V /----------- - -~ VIH
]
| 08V A\~ -=-=-=-=-=-=-=-----~- Vi

Do-D7, DP

323



MB89352 Fast Track to SCS!

AC CHARACTERISTICS (Continued)

Register Write
Values
Parameter Designator Unit
Min. Typ. Max.

Address Setup Time taws 40 ns
Address Hold Line tAwH 10 ns
CS Setup Time tcws 25 ns
CS Hold Time tcwH 10 ns
Data Bus Setup Time tpws 30 ns
Data Bus Hold Time tpwH 20 ns
WR Pulse Width twR 100 ns

Register Write Timing

_ |
AO-A3 2.0V 2.0V
08V 08v 7

Ql
Wi

|
! cwslq—»' }4 twa #i tewn

|
DO-D7.DP 2.0V 2.0V =X
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AC CHARACTERISTICS (Continued)

DPO (Data Parity Output)
Values
Parameter Designator | Test Conditions Unit
Min. Typ. Max.
Data Bus (D0 - D7) Valid to DPO Valid tppyD CL = 30pF 60 ns

DPO Timing

2.0V
D0-D7
0.8V
l ¢ tDF’VD > |

2.0V
DPO !
0.8V

325



MB89352

Fast Track to SCSI

AC CHARACTERISTICS (Continued)

INTR (Interrupt Request) Output

Values
Parameter Designator| Test Conditions Unit
Min. Typ. Max.
WR High to INTR Low (Interrupt reset) twhiR CL = 10pf tele 2tole+ 100] ns
INTR High to WR High tirwL 0 ns
INTR Reset Cycle Time' twrey MeLr ns
Note: 'Applicable only when interrupt reset is executed.
Interrupt Output Timing
|
I —
2.0V !
INTR I . tynaN 0.8V
|
|
WR ) 2.0V 2.0V

l‘ tWRCY

¥ >
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AC CHARACTERISTICS (Continued)

DMA Access
Values
Parameter Designator| Test Conditions Unit
Min. Typ. Max.
DREQ High to DACK Low toHAL 0 ns
WR and RD Service Time \ 40 ns
(From DACK Low to WR or RD ARWL
Low)
DREQ Release Time
(From WR or RD Low to DREQ Low)' tRwOL CL=30pF 35 150 ns
DACK Hold Time B — 10 ns
(From WR or RD High to DACK Low)
DREG Interval toLDH 0 ns
(From DREQ Low to DREQ High)
DREG Access Cycle Time (1) trwey 2terr ns
DREG Access Cycle Time (2) tomey 3ter ns

Note: 1 The WR parameter is applicable when the data buffer register is full; the RD parameter is applicable
when the data buffer register is empty.

DMA Access Timing

tDLDH

2.0V \ 2.0V

2.0V ,

E‘
I
psi
Qi

a tRWCY

A A

DMCY

¥y __
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AC CHARACTERISTICS (Continued)

DREG Access — Program Transfer with INTR (Input Operation)

Values
Parameter Designator | Test Conditions Unit
Min. Typ. Max.

RD Service Time 0
(From INTR High to RD Low) tHAL ns

INTR Release Time

(From RD High to INTR Low) tAHIL CL=20pF 35 150 ns
(Note)

INTR Recovery Time

(From INTR Low to INTR High) i 0 ns
RD Recovery Time , 5
(From RD High to RD Low) RHAL ns

Note: Thisparameteris applicable whenthe data buffer registeris full in the output operation and empty in the input
operation.

DREG Access Timing (Input Operation)

| t
2.0V R 2T
INTF L 0.8V !

‘lHR’L‘ tRH\L"—"—"
| | 1 | ¢ tRHRL. |
|

I
RD | 2.0V 2.0V | !
0.8V ! 0.8V 7
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AC CHARACTERISTICS (Continued)

DREG Access — Program Transfer with INTR (Output Operation)

Values
Parameter Designator | Test Conditions Unit
Min. Typ. Max.

WR Service Time ¢ 0 ns

(From INTR High to WR Low) IHWL

INTR Release Time

(From WR High to INTR Low) twi CL=20pF 35 150 ns

(Note)

INTR Recovery Time

(From WR Low to INTR High) ULk 0 ns

WR Cycle Time twrey 2teLr ns

Note: Thisparameteris applicable whenthe data buffer registeris fullin the output operation and empty inthe input

operation.

<+ t|L|H—P|
] |

INTR
2.0V
0.8V |

DREG Access Timing (Output Operations)

329



MB89352 Fast Track to SCSI

AC CHARACTERISTICS (Continued)

SCSI Bus Interface Selection Phase Timing

INITIATOR — Selection With Arbitration

Values
Parameter Designator Unit
Min. Typ. Max.

Bus Free Time’ terr 4tcLr+50 ns
Start of Arbitration tereL (6+n)" x toLF (7+n) x tcLr+60|  ns
BSY Low to Self ID# Output teLio 0 60 ns
BSY Low to Prioritize tars 32tcLF-60 ns
Data Bus Valid to Prioritize taiov 200 ns
Bus Usage Permission Granted tawsL 0 80 ns
to SEL Low

SEL Low to Data Bus 1D Output, tsioa 11tcLF-30 ns

ATN Low
Select ID# Qutput to BSY High tiosH 2tcLr-80 ns
BSY Low to SEL High tBLSH 2teLr ns
BSY Low to Select ID# Hold teioH 2teer ns
SEL High to INTR High tsHir 60 ns
SEL Low to BSY High, ID Bit High tsecr 3tcir+180 ns
Prioritize to  BSY High, teecr 110 ns
ID Bit High

Notes: 'Bus Free Time : The minimum time period until the booked select command is executed.
“TCL register value.

All SCSI Timing Signals

Note: AllSCSItiming signals are defined according to the following rules:

SCST signals
(Active Low)

——— o7

(1) (2) (3)

Notes: (1) The SPC outputs low level signal to the bus.
(2) All devices hooked up to the bus do not output low level signals.
(3) Other devices hooked up to the bus output low level signals.
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AC CHARACTERISTICS (Continued)

SCSI Bus Interface Selection Phase Timing

Initiator with Arbitration Timing

terr
B tsecr trecr
BSY ! / |
tersL tiosH teLsH
— t—
tawsL
-l
\ /
s \ \ /
e - -
tsiDH
tars |
tBLD
p—. lg—

%2
0
N
!
ol

taiov

tsioa

tsHiR
>

INTR

(Command Complete)
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AC CHARACTERISTICS (Continued)

INITIATOR — Selection Without Arbitration

Values
Parameter Designator Unit
Min. Typ. Max.
BSY High to Select ID# Output trRID (6+n) x toLr (7+n) x tcLtF+140 ns
ID# Output to SEL Low tiosL 11tcLF-80 ns
SEL Low to ATN Low tstaT 11tcLFr-80 ns
BSY Low to SEL High teLsH 2telr ns
BSY Low to ID# Hold teioH 2tcLr ns
SEL High to INTR High tsHir 60 ns
Note: n=TCL register set value.
Initiator Without Arbitration Timing
BSY /
J—
— toisHie—
SEL \
fe— trRiD tiost —» f— tgi0H
SD7-0, P
—> tSLATr
™ tshim
INTR
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AC CHARACTERISTICS (Continued)
TARGET — Selection With Arbitration
Values
Parameter Designator Unit
Min. Typ. Max.
SEL Low to BSY High tsLeH 0 ns
Data Bus Valid (1D#) to BSY High tiosH 0 ns
17O High to BSY High tioHB 0 ns
BSY High to BSY Low tBHBL 4fcir 5tcLr+140 ns
BSY Low to |D# Hold teLio 60 ns
BSY Low to SEL High teLsH 0 ns
SEL High to Phase Signal Output tsHPH 3ter 4cLr+160 ns
/O Low to Data Bus Output tiooe 7tcLF ns
SEL High to INTR High {sHIR 3tcLF+130 ns
Target With Arbitration Timing
BSY Y/ *
[ \—
{ster »re— teHeL —®1%— isLSH
SEL J
tioen [* —* taLp
SD7-0, P
—> tions * — tsppH —te— fiopH

70 7 N

C/D

s/ N\

—»{ {sHIR

(Selected)
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AC CHARACTERISTICS (Continued)

TARGET — Selection Without Arbitration

Values
Parameter Designator Unit
Min. Typ. Max.

Data Bus Valid (ID#) to SEL Low tiost 0 ns
170 High to SEL Low tions 0 ns
SEL Low to BSY Low tsLaL 2tcLr 3tcLF+130 ns
BSY Low to ID# Hold teuo 60 ns
BSY Low to SEL High teLsH 0 ns
SEL High to Phase Signal Output tsHPH 3tewr 4cir+160 ns
1/O Low to Data Bus Output tiooe 7ter ns
SEL High to INTR High tsHIR 3tciF+130 ns

Target Without Arbitration Timing

oy
X

[<— tsi pL —>1e— {p sy —™

tiost — — s

tions [*— {sHpH —e—— {ioDE

y \

" \

C/D N
MSG —

tsHir

INTR
(Selected)
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AC CHARACTERISTICS (Continued)

SCSI BUS INTERFACE - RESELECTION PHASE TIMING

TARGET — Reselection Phase Timing
Values
Parameter Designator Unit
Min. Typ. Max.
Bus Free Time’ terr 4{cLF+50 ns
Start of Arbitration tersL (6+n)" x tour (7+n) x tcLF+140 ns
BSY Low to Self ID# Output teup 0 60 ns
BSY Low to Prioritize tare 32tcLF-60 ns
Data Bus Valid to Prioritize taiov 200 ns
Bus Usage Permission Granted to
SEL Low  tawsL tawsL 0 80 ns
SEL Low to Data Bus 1D Output, tsiop 11teLr-50 ns
Phase Signal Output
Select ID# Output to BSY High tioen 2tcLF-80 ns
BSY Low to BSY Low Qutput teiso 2fcLF+20 3tcLF+140 ns
BSY Low to SEL High teLsH 2tcer ns
BSY Low to Select ID# Hold teion 2tcer ns
SEL High to INTR High tsHir 60 ns
SEL Low to BSY High, ID Bit High tsBcR 3tcLF+180 ns
Prioritize to BSY High. trecR 110 ns
ID Bit High

Notes: Bus Free Time:=The minimum time period till the booked select command is executed.

“n=TCL register value
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MB89352 Fast Track to SCSI

AC CHARACTERISTICS (Continued)

Reselection Timing (Target)

terr
e tsecr teacr teiso
» —_— |
— --- .-
BSY / ! y \_
terBL t
IDBH
tBLsH
tawsL <
—
SEL |
‘\_ - - \\; J
tare teioH —
teLio
—
SD7-0,.P 1 j/
- I | 7
tsiop
70
ciD \
MSG
tsHir
—
INTR

(Command Complete)
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Fast Track to SCS/ MB89352
AC CHARACTERISTICS (Continued)
INITIATOR — Reselection Phase Timing
Values
Parameter Designator Unit
Min. Typ. Max.
SEL Low to BSY High tsieH 0 ns
Data Bus Valid (ID#) to BSY High tioeH 0 ns
1’0 Low to BSY High tious 0 ns
BSY High to BSY Low teHeL atcer 5tcLr+140 ns
BSY Low to ID# Hold teuio 60 ns
BSY Low to SEL High teLsH 0 ns
SEL High to BSY Low Output tsHso 2teir 3tcLr+140 ns
SEL High to Data Bus Valid tsHDE 3tcLr+30 atcLr+160 ns
(When 170 is High)
SEL High to /0 High tsHio 200 ns
SEL High to INTR High tshir 3tcir+130 ns

Reselection Timing (Initiator)

tBLsH

tsieH 1% tpHeL —™ —> tsHBO

T

4

/|

[ tipBH _.tBL; [ {sHoE —‘}

1’0 —\

— tows [* [“*— tsHio

INTR

™ tsuie

(Reselected)
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MB89352 Fast Track to SCSI

AC CHARACTERISTICS (Continued)

SCSI BUS INTERFACE - INFORMATION TRANSFER PHASE TIMING

INITIATOR —Asynchronous Transfer Output

Values
Parameter Designator Unit
Min. Typ. Max.

170 High to Data Bus Output tioe 10 ns
Phase Set to REQ Low teHmL 100 ns
REQ Low to ACK Low traoL 20 ns
Data Bus Valid to ACK Low tovio 2tciF-80 ns
ACK Low to REQ High tacLr 0 ' ns
REQ High to ACK High tracH 10 ns
ACK High to REQ Low taoHR 0 ns
REQ High to ACK Low tracy 2tcLr ns
REQ High to Data Bus Hold tovo 15 ns
REQ Low to ATN High' tRATH 2tcer ns
ATN High to ACK Low' taTHA teLF-20 ns
REQ Low to Phase Change? taLen 3tcir ns
ACK High to Phase Change? tanpH 10 ns

Notes: 1 This spec is applicable to the last byte transfer of message out phase in hardware transfer mode.
2 When the transfer phase is changed. both tg_ py and ta pn Should be specified.
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Fast Track to SCS/

MB89352

AC CHARACTERISTICS (Continued)

Asynchronous Transfer Output Timing (Initiator)

Q
o

g
W
o)

3
\

tRLPH

tracy
|
REQ /
- tpR. —te— {RaOL —»1e tAOLR ie— tRaOH —1e taOHR

\ \

ACK \ \
—{ tiDE toviLp e je—— tDivD
SD7-0,P
traTH
tATHA

ft——

ATN
—»  tanPH e

T
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Fast Track to SCS/

AC CHARACTERISTICS (Continued)

TARGET —Asynchronous Transfer Output
Values
Parameter Designator Unit
Min. Typ. Max.
170 Low to Data Bus Output tione 7toLr ns
Data Bus Valid to REQ Low tovio 2tcLr-80 ns
ACK Low to Data Bus Hold fovo 15 ns
REQ Low to ACK Low trota 0 ns
ACK Low to REQ High taroH 10 180 ns
REQ High to ACK High troHA 0 ns
ACK High to REQ Low taroL 10 ns
ACK Low to REQ Low tracy 2teur ns
Asynchronous Transfer Output Timing (Target)
N \
= N— .
troLA
tAROH troHA taroL —™
Y
ACK X
tracy
—*| pyLp * {oivo
SD7-0, P
[ tiooe
7o .
oD X_
MSG }(
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Fast Track to SCSI MB89352
AC CHARACTERISTICS (Continued)
INITIATOR —Asynchronous Transfer Input
Values
Parameter Designator Unit
Min. Typ. Max.

170 Low to Data Bus Output Terminate tioo 140 ns
Phase Set to REQ Low tPHAL 100 ns
Data Bus Valid to REQ Low tosTu 10 ns
REQ Low to ACK Low traoL 20 ns
ACK Low to REQ High taoLr 0 ns
ACK Low to Data Bus Hold toHLD 15 ns
REQ High to ACK High traoH 10 ns
ACK High to REQ Low taoHr 0 ns
REQ High to ACK Low tracy 2tcLr ns
ATN Low to ACK High' taTaH tcLFr—20 ns
REQ Low to Phase Change? tRLPH 3tcr ns
ACK High to Phase Change? tanPH 10 ns

Notes: 1 Applicable to the last byte transfer of message out phase in hardware transfer mode.

2 When the transfer phase is changed, both tg py and tagpn should be specified.
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MB89352 Fast Track to SCS!

AC CHARACTERISTICS (Continued)

Asynchronous Transfer Input Timing (Initiator)

tracy ———————»1
REQ
e tpHRL —> e traoL e taoin trAOH ™ taoHR
- \ y \
ACK
_/ —
toHLD
tosTu b
SD7-0,P
» {ATAH [+
oo
ATN
—»  taPH e
tRLPH >
— -
- /
°r ) X
- ) >
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Fast Track to SCS/ MB83352
AC CHARACTERISTICS (Continued)
TARGET —Asynchronous Transfer input
Values
Parameter Designator Unit
Min. Typ. Max.
/O High to Data Bus Output Terminate tioop 30 ns
Data Bus Valid to ACK Low tostu 10 ns
REQ High to Data Bus Hold toHLo 15 ns
REQ Low to ACK Low troLa 0 ns
ACK Low to REQ High taroH 10 180 ns
REQ High to ACK High troHA 0 ns
ACK High to REQ Low taroL 10 ns
ACK Low to REQ Low tracy oteir ns

Asynchronous Transfer Input Timing (Target)

— \ Y
REQ N\ / N
troLA

> | o te— tRoHA -:F taroL

ACK
tracy >
S l:_ — toro
SD7-0,P
[~ tio0D

o _f
- X
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MB89352 Fast Track to SCSI/

AC CHARACTERISTICS (Continued)

Transfer Phase Change (Target)
Values
Parameter Designator Unit
Min. Typ. Max.
From WR High , \
crr:;:ge High to MSG, T/D, 10 tovon 10 130 ns

Transfer Phase Change Timing (Target)
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Fast Track to SCS/

MB89352

AC CHARACTERISTICS (Continued)

Manual Transfer

Values

Parameter Designator
Min. Typ. Max.

Unit

From WR High to Data Bus Valid t 130
forTEMP Register WRDV

ns

From WR High to REQ Low,
ACK Low for SET ACK/REQ tsTRA 2t oLF StcLr + 90
Command

ns

From WR High to REQ High,
ACK High for RESET ACK/REQ tRTRA 2t oL 3toe + 90
Command

ns

Note: Timing relationships not shown are the same as those for asynchronous transfers.

Manual Transfer Timing

WR
REQ (Target) i
ACK (Initiator) | twroy \ /
|
—| ——
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MB89352 Fast Track to SCSI

AC CHARACTERISTICS (Continued)

SCSI BUS INTERFACE — ATTENTION CONDITION

INITIATOR - Attention Condition

Values
Parameter Designator Unit
Min. Typ. Max.
From WR High to ATN Change
(SET/RESET ATN Command) twaTn 2o Stoue+ 90 ns

Attention Condition Timing (Initiator)

1 WATN
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Fast Track to SCSI MB89352
AC CHARACTERISTICS (Continued)
SCSI BUS INTERFACE - BUS FREE

INITIATOR — Bus Free (Disconnection)

Values
Parameter Designator Unit
Min. Typ. Max.
BSY High to Bus Clear teHCR 5tcLr+140 ns
BSY High to INTR High teHIR 6lcLF+80 ns

2

Initiator Disconnected Timing

{

———— {pHCR ———

INTR

Jt————— tBHIR

(Bus Free)
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MB89352 Fast Track to SCS!

AC CHARACTERISTICS (Continued)

TARGET (Bus Release Command)
Values
Parameter Designator Unit
Min. Typ. Max.
WR High to Bus Clear tereR 3tcLF+100 ns
(Bus Release Command)
Bus Release Timing (Target)
WR
teBRcR ———~
BSY
/)
SD7-0,P >
REQ
| /
0 /
C/D /
— /
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Fast Track to SCSI MB89352
AC CHARACTERISTICS (Continued)

TERMINATION (Time Out) — Selection and Reselection Phases

Values
Parameter Designator Unit
Min. Typ. Max.

WR High to SEL, SD7-0, P, I/O High teRCR 3tcLr+100 ns

(Reset Time Out Interruption) ns

WR High to INTR Low twrir 3tcLr+60 ns

Timeout Timing (Selection/Reselection Phases)

o\

9
m
—

f¢———— tBRCR———»

fe—— twRIR —>

INTR
(Time Out)
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MB89352 Fast Track to SCS!

AC CHARACTERISTICS (Continued)

SCSI BUS INTERFACE — RESET CONDITION

SRST ~ Reset Condition (Output)

Values
Parameter Designator Unit
Min. Typ. Max.
WR High to SRST Low
(Write “I” to SCMD Bit-4) twrsT 10 110 ns
Reset Delay trTSD 140 ns
SRST Signal Transfer Timing
WR \ /
e——— twRST —f
SRST )
j«—— {RTSD ﬂ
All SCsI /
Signals y
(Except SRST)
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Fast Track to SCS! MB89352

AC CHARACTERISTICS (Continued)

SCSI BUS INTERFACE — RESET CONDITION

SRST - Reset Condition (Input)
Values
Parameter Designator Unit
Min. Typ. Max.
SRST Pulse Width tRsTwW 3teLr ns
Reset Delay trRTID 4t 200 ns

SRST Signal Acceptance Timing
la—— {RsTW
SRST
[¢—— trTp ——
Al SCSI /
Signals
(Except SRST)
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MB89352 Fast Track to SCSI

AC CHARACTERISTICS (Continued)

Capacitance
Values
Parameter Typ. Max. Unit
D7 - DO, DP — 80 pF
DPO, INTR, DREQ 10 30 pF
SD7 - 3D0, SDP — 300 pF
SRST, SEL, BSY, 170, T/D, MSG, REQ, ACK, ATN - 300 pF

The AC characteristics of all SCSI bus signal pins are measured on the following test circuit.

Test Point
(TP) Veo
110 Q
MB89352
Signal Pin _I-

DG 1604 CL = 300 pF
(including tester’s
capacitance)
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Fast Track to SCS/ MB89352

PACKAGE DIMENSIONS

DIP—-48P-M02

48-LEAD PLASTIC DUAL-IN-LINE PACKAGE
(CASE NO.: DIP-48P-M02)

034 +.020 (0.87 +0.50)

e -0 °
->| e § 15° max
AN AANNT
yex-1 | |
) INDEX—2O (EJECTOR MARKY O 543+ .010
-~ (13.80 + 0.25)
© s
VUV U UYL
2372+ (6025+ ) 010+ .002
-008 0.20 (0.25 + 0.05)
012 0.30

.600 +.010
(15.247+ 0.25)

[/ i 195 (4.96) MAX

118 (3.00) MIN

| .020
’I 100 (2.54 050 t 018 + 003 .020 (0.51) MIN
0.46 + 0.08
TYP (127 igASO ) ( + )
Di ension? in
inches (millimeters) D48003S-2C
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MB89352 Fast Track to SCSI/

PACKAGE DIMENSIONS

48-Lead Plastic Flat Package

FPT-48P-M02
48-LEAD PLASTIC FLAT PACKAGE (5,040 [ 1.00) IYP
(CASE NO.: FPT-48P-M02) MAX %(,)165%069140
AAAARAAAARRR =¥
[ = — b
=] ———] b
= o b
= o b
a2 <012 = == D
-004 SQ eef— + —mbm < 520
(12.00* 950 E == : (13.20
[ ] \
| = =) K
| A/ S |
C.039 (1.00}1 3 071 +.012

0315 (0.80 002 H——

INDEX / —PI (0.80) -PI ld—mw 006 _ 0004 | (1.80 + 0.30)

TYP (0.30 + 0.06) L——
[ 693 (17.60) SQMAX =T (15 * 8-g515 )

VIEW “A”

.006 (0.15)

| MAX
Dimensions in -Fl 024 (0.60)

inches {millimeters)

F480025-5C
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