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AC CHARACTERISTICS

The Fujitsu MB89351 is a Small Computer System Interface (SCSI) Protocol Controller (SPC)
specifically designed to implement a SCSI-bus to CPU/DMAC interface. Except for SCSI synchronous
mode transfers, the MB89351 can handle virtually all interface control procedures of the SCSI bus laid
down by SCSI-I specification (ANSI X3.131-1986) and is adaptable to either an 8-bit or a 16-bit CPU. To
optimize efficiency and reduce CPU overhead, the MB89351 uses an 8-byte FIFO data buffer register
and a 24-bit transfer byte counter. The SPC can serve in a wide range of applications acting as an
INITIATOR or TARGET device for the SCSI. Thus, the device can be used as an /O controller or as a
host adapter.

The MB89351 SPC is fabricated in silicon-gate CMOS and housed in a 64-pin plastic shrink DIP or a
64-pin plastic flat package.

SCSI Compatibility Selectable Transfer Mode
e Serves as either an INITIATOR or a e DMA transfer
TARGET ¢ Program transfer
¢ DMA interface and parity check e Manual transfer
Data Transfer Rate/Byte Counter Clock Requirements
* Up to 3.0 Megabytes per second e 8 MHz clock with 33%-t0-66% duty cycle
* 8-byte FIFO Data Buffer Technology/Power Requirements
e 24-Bit transfer byte counter e Silicon-Gate CMOS
Drive Options ¢ Single +5 V power supply

e Single-ended Available Packaging

* 64-pin plastic shrink DIP {suffix -PSH)
¢ 64-pin plastic flat package (suffix -PF)

¢ Differential
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MB89351 Fast Track fo SCS!

ABSOLUTE MAXIMUM RATINGS'

. Values
Rating Designator Unit
Min. Max.
SUpp'y Voltage Vee Vgg — .05 Vgg + 7.0 \'
Input Voltage? ViN Vss— .05 Vss+ 7.0
Output Voltage2 Vout Vgg—0.3 Vgs + 7.0
Operating Ambient T °c
Temperature A 0 +70
Storage o
Temperature Tsta -55 +150 c

Notes: 1 Permanent device 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 Remarks
Min. Typ. Max.
Vee 4.50 5.0 5.50
Supply Voltage
VSS 0
Operating Ambient Temperature Ta 0 +70 oC
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PIN ASSIGNMENTS AND INTERFACE DIAGRAM

(TOP VIEW)
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MB83351

PIN ASSIGNMENTS AND INTERFACE DIAGRAM
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Fast Track to SCSI

PIN DESCRIPTIONS

Pin No. .
Designator Function
DIP FPT
Vee 64 25 +5V power supply.
Vss 32,39,59 1,20,59 | Circuit ground.
63 24 Clock input for controlling internal operation and data trans-
CLK
fer speed of the SPC.
BRST 62 23 Asynchronous reset signal used to clear all internal circuits
of the SPC.
Input selection enable signal for accessing an internal regis-
&3] 61 22 ter. When active low, the following input/output signals are
valid: RD, WR, A0-A3, DP0-DP7 and DP.
A3 60 21 Address input signals for selecting an internal register in
A2 57 19 PC. MSB is A3; LSB is AO.
AT 26 18 SPC is A3 is AO
AO 55 17 When CS is active low, read/ write is enabled for an internal
register selected by these address inputs via data bus lines
D0-D7 and DP.
The read strobe (RD) input is used to readout the contents
of an internal SPC register and is asserted only if CS is
RD 44 6 active low.
The register to be read is specified by AO-A3; the input ad-
dress data is input via DO-D7 and DP.
In the program transfer mode, the falling edge of RD termi-
nates the data read cycle.
The write strobe (WR) input is used to write into an internal
SPC register and is asserted only if CS is active low. On the
- falling edge of WR, the data present on D0-D7 and DP is
WR 43 5 loaded into the internal register specified by AO-A3 (except
when A0 = A1 = A2 =A3 =H).
In the program transfer mode, the falling edge of WR indi-
cates a data—ready condition to the MPU.
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PIN DESCRIPTIONS

Pin No. .
Designator Function
DIP FPT

Used to write/read data to/from an internal register in the
SPC. The data bus is 3—state and bidirectional. The MSB is
D7 and the LSB is DO; DP is an odd parity bit.

D7 -DP 54 — 46 16 -8
When both CS and RDG inputs are active low (read opera-

tion), the contents of a selected internal register are output
to the data bus. In operations other than read, the data bus
is kept at a high—impedance level.

Outputs an odd parity for DO-D7. If parity bit is not gener-
ated for external memory, DPO can be used as an input
parity bit for DP.

DPO 45 7

The INTR output signal is issued by the SPC and requests an
interrupt to indicate completion of an internal operation or the
occurrence of an error. Except for an interrupt caused by the
RSTI input (reset condition in SCSI), interrupt masking is
allowed.

INTR 42 4 When an interrupt request is granted, the INTR signal remains
active until the interrupt is cleared. In the program transfer
mode, the INTR signal can be used as a data request signal
instead of reading internal registers of the SPC; the data—re-
quest function is enabled by proper settings of the appropriate
registers. The INTR signal is automatically disabled when
interrupt conditions are not present.

When the MB89351 is operating in the DMA mode and the data
request (DREQ) output signal is active high, data is transferred
DREQ 41 3 between external memory and the SPC or vice-versa. During
output operations, DREQ is active when the data buffers in the
SPC are not full. During input operations, DREQ is active when
validdatais presentin the buffers. In either case, DMA transfers
can occur and DREQ is asserted.

An active low response signal to the DREQ which request data
transfer 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, A1=high, and
AO=low (selection of DREG) in the program 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
between DREG of SPC and external memory is possible.

Continued on following page
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Fast Track to SCSI

PIN DESCRIPTIONS

Pin No.
Designator Function
DiP FPT
SDBI7,SDBI6 1,2 27,28 Inputs from the SCSt data bus. The MSB is SDBI7; the LSB
gggigggglg gg :23?%8 is SDBIO. SDBIP is an odd parity bit. Parity checking for the
SDBI1,SDBIO 8,9 34,35 SCSI data bus is programmable.
SDBIP 10 36
SDBO7 11 37 Qutputs to the SCSI data bus. The MSB is SDBO7; the LSB
ggggg 1% gg is SDBOO0. SDBOP is an odd parity bit. An open-collector
SDBO4 14 40 bus driver is used to connect the SCSi bus.
SDBO3 15 41 . .
SDBO?2 16 42 (Note: For the SDBI and SDBO pin groupings, only one
SDBO1 17 43 pin is used for output and the other pins are used for
ggggg 18 32 input during arbitration. During selection, reselection,
and normal data transfers, all pins are used for outputs.
Typical system connections are shown in the Pin As-
signments and Interface Diagram).
RSTl is a reset input from other SCSI devices; RSTO is a
RSTO.RSTI 20,21 46 47 reset output to other SCSI devices. Both signals are active
high and can be masked.
SELOQ is an output that corresponds to the INITIATOR or
SELO SELI 50 93 48.49 TARGET device; SELI inputs the response to the SPC dur-
' ’ ' ing the selection or reselection phase. Both signals are ac-
tive high.
BSYO indicates the SCSI bus is in the output mode of op-
eration, whereas, BSY| indicates the bus is operating in the
BSYO,BSY!I 24,25 50,51 input mode. One or the other of these signals is active high
during arbitration and in the “connected status” mode of
operation.
During the data transfer phase, the I/O signal indicates the
e o6 52 transfer direction. When I/O is high, data is transferred from
the TARGET to the INITIATOR. When 1/O is low, data is
transferred from the INITIATOR to the TARGET.
During the data transfer phase, the C/D signal is set high
C/D 27 53 during the command-, status-, and message-phases of op-
eration.
In the data transfer phase, the MSG signal is set high only
MSG 28 54 during the message phase.
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AC CHARACTERISTICS (Continued)
DPO (Data Parity Output)
Values
Parameter Designator | Test Conditions Unit
Min. Typ. Max.
DPO Valid Time (from D7-DO0 to CL=30pF
DPO (Valid) ( fopvo P 60 ns

DPO Output Timing

4V
Do-D7 2
) 0.45V
| topvp |
2.4V
DPO !
0.45V
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Fast Track to SCSI

AC CHARACTERISTICS (Continued)

SPC has internal registers consisting of 17 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 AO. The following table

shows internal register addressing:
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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 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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MB89351

Table 1. Internal Register Addressing
Chip Select Address Bits
Register Mnemonic | Operation (CS) A3 A2 Al 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

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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Fast Track to SCS!

BIT ASSIGNMENTS

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

M

NS

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

A write command to a read-only register is ignored.

If the write-only register is read out, the data and parity bit are undefined.

At bit positions indicating “_" for a write in Table 3.2.2, either 1 of 0, or 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 SCS Bus Deviee D
W us Device _
(BDID) D4 ID2___ 1D
SPC R Reset | Con- | Diag | ARBIT| Parity | Select | Re- INT
1 Control & Dis- | trol Mode | Enable| Enable| Enable | select |Enable| P
(SCTL) W |able | Reset Enable
RST | Inter- Transfer Modifer
Command R
Command Code Out cept PRG Term P
2 (SCMD) w Xfer Xfer 0 Mode
Selec- | Resel- | Discon{ Com- | Service| Time SPC | Reset
Interrupt R ted |ected [nect | mand |Re- Out Hard | Condi-|
4 Sense glgg' quired Error | tion
(INTS)
W Reset Interrupt -
Phase
Sense R REQ | ACK ATN | SEL { BSY MSG C/D l{e} P
(PSNS)
5
SPC Diag
Control W Diag. | Diag. |XFER Diag. | Diag. Diag. | Diag. _
(SDGC) REQ | ACK |Enable BSY MSG C/D 11O
Connected XFER TC=0 | DREG Status
SPC R SPC | In Pro-| SCSI P
g | Status INIT | TARG | BSY |gress | RsT Full | Empty
(SSTS) W — —
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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)
SPC Data Error TC Short
’ Error R XFER| 0 | Parity| o XFER| 0 P
Status scst | spc | out Error Period
(SERR) w — _
Phase R Et’:e Transfer Phase
8 Control Inter- 0 P
(PCTL) w  |rupt MSG | C/D 110
Enable Out Out Out
Modified R MBC
. . . . P
Byte 0 gits | stz | Bit1 | Bito
9 Counter
(MBC) W - - P
Data R Internal Data Register (8 Byte FIFO)
A Register
OREG) | w | sit7| st | Bits | sita | B3 | mit2 | mit1 | mito] P
R Temporary Data (Input: From SCSI)
Temporary Bit7| Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 [Bito| P
B Register
(TEMP) W Temporary Data (Output: To SCSI)
Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 P
Transfer R | | [
c a?guhmer Transfer Counter High (MSB)
(TCH) W Bit23| Bit22 | Bit21 | Bit20] Bit19 | Bit18 Bit17 | Bit 16 P
Transfer R
Counter Transfer Counter Middle (2nd Byte)
b Mid
(TCM) w Bit15| Bit14 | Bit13| Bit12| Bit 11 Bit 10 Bit 9 Bit 8 P
Transfer R
Counter Transfer Counter Low (LSB)
E  |Low
(TCL) w |sit7]| site | Bits | gita | mits | stz | Bit1 | Bro| P
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DC CHARACTERISTICS

(Recommended operating conditions unless otherwise specified)

Values
Parameter Designator Conditions Unit
Min. Typ. Max.
Input High Voltage ViK 2.2 \
Input Low Voltage Vi 0.8 v
| Output High Voltage Vo lon=—0.4 mA 4.0 v
|
| Output Low Voltage Vou lo, = +3.2 mA 0.4 \Y
\
i Input Leakage Current I Vin=0V10525V -10 20 UA
| Output Leakage Current liz Vin=0Vto525V —40 40 HA
. lec fc = BMHz,
Active Supply Current All outputs open 10 mA
fc = 8 MHz,
Standby Supply Current les All outputs open, 40 UA
inputs fixed, RST active
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MB89351

AC CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

CPU/DMAC Interface

(Vec =5V E10%, Vss =0V, Tp = 0to 70°C)

CLK Input
Values
Parameter Designator " Unit
Min. Typ. | Max.
CIK Cycle Time toLr 125 200 ns
CLK High Time tcheL 44 ns
CLK Low Time tcLen 44 ns
CILK Rise Time t 10 ns
CLK Fall Time te 10‘ ’ ns
CLK Input Timing
teHel |
I( >I |
2.4V | 24V | A 2.4y
CLK g.45v 4 0.45V | 0.45V
| | [
€. L ]
—> |l —»| |[&———— tcor——— |
< tour Pl
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AC CHARACTERISTICS (Continued)
RST input
Values
Parameter Designator - Unit
Min. Typ. Max.
RST Pulse Width trsTw 100 ns

RST
0.45V\|k

RST Input Timing

»

tRsTw

»

ooy
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MB89351

AC CHARACTERISTICS (Continued)

Register Read
Values
Parameter Designator | Test Conditions Unit
Min. Typ. Max.
Address Setup Time taRs 40 ns
Address Hold Time tARH 10 ns
CS Setup Time tcrs 25 ns
TS Hold Time tcRH 10 ns
Data Valid Time (from RD Low) trLD CL=80pF 90 ns
Data Hold Time (from RD High) tRHD CL =20 pF 10 60 ns
RD Pulse Width trD 120 ns
Register Read Timing
A0-A3

|
|
2.4V 2.4V
]
0.45V 0.45
|

|
24K \/2.4v
0.45M ¢ /, 045V
| tRLD l | tRHD I
|
D0-D7, DP
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Fast Track to SCS/

AC CHARACTERISTICS (Continued)

Register Write
Values
Parameter Designator | Test Conditions Unit
Min. Typ. Max.
Address Setup Time taws 40 ns
Address Hold Time tawH 10 ns
CS Setup Time tcws 25 ns
CS Hold Time town 10 ns
Data Valid Time (from WR Low) tows 30 ns
Data Hold Time (from WR High) towH 20 ns
WR Pulse Width twr 100 ns
Register Write Timing

AO-A3

|
2.4V
) 0.45V

| taws |

Do-D7, DP

1/ 2.4v
1/ 0.45v
(]
| toww | IDWE
| |
£ av 2.4V Y
0.45V 0.45v4
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AC CHARACTERISTICS (Continued)
DPO (Data Parity Output)
Values
Parameter Designator | Test Conditions Unit
Min. Typ. Max.
DPO Valid Time {from D7-D0 to topvp CL=30pF 60 ns

DPO (Valid)

DPO OQOutput Timing

4V
Do-D7 24
0.45V

topvo

DPO

2.4V
0.45V
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AC CHARACTERISTICS (Continued)

INTR (Interrupt Request) Output

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

WR Service Time (from INTR High to t 0 ns
WR High) IRWL
INTR Release Time (from WR High to twrir CL = 10pf toe 2toF +100 | ns
INTER Low)
INTR Reset Cycle Time' twRcy McLr ns

Note: 1 Applicable only when interrupt reset is executed.

INTR Output Timing

WR | '
_\—/2.4v 2.4V
!

l‘ twrey $|
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AC CHARACTERISTICS (Continued)

DMA Access
Values
Parameter Designator| Test Conditions Unit
Min. Typ. | Max.
DACK Service Time toHAL 0 ns
(from DREQ High to DACK Low)
WR' and RD Service Time 40 ns
(from DACK Low to WR or RD Low) tarwL
DREQ Release Time
(from WR' or RD Low to DREQ Low) trwoL CL =30 pF 35 150 ns
DACK Hold Time t
(from WR' or RD High to DACK AWAH 10 ns
High)
DREQ Interval toLon 0 ns
(from DREQ Low to DREQ High)
DREG Access Cycle Time (1) trwey 2teLr ns
DREG Access Cycle Time (2) tomey 3teLr ns

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

DMA Access Timing

toLoH
]
/ 2.4V ! 2.4V
DREQ ' 0.45V | 1
tonaL H ’4——>|
trRwDL
(I
(. |
DACK [ 2.4V
0.45v | |
| - —— -

tARWL“' I" tAwAH
|

3
pe
3
O
N
2

0.45V 0.45V 0.45V 0.45V)
tRwey I

je— tomey b

b A
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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

(From INTR High to RD Low) tiHRL 0 ns
INTR Release Time t

(From RD High to INTR Low) RHIL CL = 20pF 35 150 ns
INTR Recovery Time

(From INTR Low to INTR High) ik 0 ns
RD Recovery Time ¢ 50

(From RD High to RD Low) RHRL ns

DREG Access — Input

| t
2.4V b Ky
INTR | tAL 0.45V ,

I‘ > tRH!H
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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 ¢
(from INTR High to WR Low) THWL 0 ns
INTR Release Time
(from WR Low to INTR Low) twiie CL = 20pF 35 150 ns
INTR Recovery Time

. b 0 ns
(from INTR Low to INTR High)
WR Cycle Time twrey 2toLe ns

DREG Access — Output

|4— tILlH—'.'
INTR
' W o4y
0.45V- | !
|
| [
| 1
tWLILH |<_ tiHwL —ﬂ
I I
WR ! :
) 1 | I
\ 0.45V 0.45V 0.45V 0.45V

j¢——— twrcy ————p
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AC CHARACTERISTICS (Continued)

INIT/TARG and INPUT1/INPUT2 Output

Values
Parameter Designator | Test Conditions Unit
Min. Typ. Max.
INPUTZ2 Valid Time t|H2L CL= 30pF 0 20 ns
(From INIT High to INPUT2 Low)
INPUT2 Invalid Time tiLon CL = 30pF _20 20 ns
(From INIT Low to INPUT2 High)
INPUT1 Valid Time
) trH1L CL = 40pF 0 20 ns
(From TARG High to INPUT1 Low)
INPUT1 Invalid Time trim CL= 40pF -20 20 ns
(From TARG Low to INPU12 High)
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MB89351

AC CHARACTERISTICS (Continued)

INIT/TARG and INPUT1/INPUT2 Output Timing

INIT and INPUT2 Output Timing:

| [
2.4V !
INIT ] 0.45V
1 1 I

tihoL

[ ]
| |
INPUT 2 \\| Yo av g
0.45V\! / '
IN INIT MODE IN TARG MODE

TARG and INPUT1 Output Timing:

2.4% )
TARG .

|
5k().45V
|

|
lﬁ—b‘ trHIL I.l trLim
[ |
INPUT 1 ’ : 24v
0.45v
1 L
IN INIT MODE IN TARG MODE
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AC CHARACTERISTICS (Continued)

SCSI Bus Interface — Selection Phase Timing

Initiator with Arbitration

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

Bus Free Time? tarR 4tc r+50 ns
From BSYI Low to BSYO High terso CL = 10pF (?( 1+an)1 < g;f&o ns
L
From BSYQ High to Device ID Out tariD CL = 30pF 0 60 ns
From BSYO High to Prioritize tars 32tcLr—6( ns
From Data Bus Valid to Prioritize taipv 100 ns
From Bus Usage Permission _
Granted SELO High tawso CL = 10pF 0 50 ns
From SELO High to SELECT ID t CL = 30pF _ ns
Output som P 11cLr—30
From SELO High to INIT High tsorr CL = 10pF Miewr ns
From INIT High to ANT High titar CL =10pF 0 60 ns
From SELECTID Output 10 BSYO [y CL = 10pF 2tor80 s
From BSYO Low to BSY! Low tgosl CL = 10pF 0 ns
From BSYI High to BSYO Low teiso CL =10pF 2oL 3t p+60| NS
From BSY!| High to SELO Low taioH CL = 10pF 2tcLr ns
From SELO Low to INTR High tscim CL = 30pF 60 ns
CL = 30pF (BSYO)
. CL = 30pF
F SELI High to BSYO Low, ns
DBl Low o ow 'sech | (SDBOO-SDBO?, 3tcLr+100
SDBOP)
CL = 30pF (BSYO)
L CL = 30pF
F Priority*Judge to BSYO and 80 ns
D Bit Low Piuco an 'P8CR | (SDBOO-SDBO?.
SDBOP)

Notes: 1 n = value of TCL register.
2 The bus free time is the minimum time interval until the booked select command is executed.
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AC CHARACTERISTICS (Continued)

Initiator With Arbitration Timing

tarr
' !
> X A e A
! sBoR tgosi )
<— tsro—P] hadl It

7
BSYO 1

st t
- 1! /—; ' \
SELI 4 : X X taiso
k._ tars —h’ll AW?O : l‘. .l
: : : 7'[_ : : T !
1 t! ] ] §
SELO ‘ /| [ : | I; —
tar | : ) | | tSO'DI ! !
SDB0O0-SDBO7, > e oo j—1]
SDBOP ‘I{ \ 'Il £
! L l\: ] :

gDBIO—SDBﬂ, |

Fx

Vo nputState) -

INIT j

)
ATN (Input State) 7§

1
INTR (Command Complete) 7|
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AC CHARACTERISTICS (Continued)

Initiator Without Arbitration
Values (Note)
Parameter Designator | Test Conditions Unit
Min. Typ. Max.

From BSY! Low to SELECT ID - (6 +n)’ (7 +n)
Output lFRID CL = 30pF X toLe xtoe+60 | M
From ID Output to SELO High tioso CL=10pF 11tc —80 ns
From ID Output to INIT High tor CL=10pF 11tcLe—80 ns
From INIT High to ATN High tiran CL = 10pF 0 60 ns
From BSYI High to SELO Low teiso CL = 10pF 2teLr ns
From BSYI High to SELECT ID
Hold 9 tgion 2teLr ns
From SELO Low to INTR High tscir CL = 30pF 60 ns

Note: 1 n =value of TCL register.
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AC CHARACTERISTICS (Continued)

Initiator Without Arbitration Timing
BSYI
7
] [}
] ]
[} |
BSYO T T
1 ]
[} |
] |
| ]
[} 1
SELI | ,
[}
[}
i
[}
SELO :
t i !
[} T [}
SDBOO—SDBO7, (TEMP Register) J %
SDBOP ;.L :
l
| |
! [
11O f ]
! i
le—tor —»| !
/ '
\ [}
INIT ) 1
| 1
I [}
1 [}
tiran |1-D| :
! T
ATN (Input State) 7:< :
___________________ h
[}
[}
1
ACK (Input State) :
|
[}
1
tscir k—b‘
]
INTR (Command Complete) 7[
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AC CHARACTERISTICS (Continued)

Target With Arbitration
Values
Parameter Designator | Test Conditions Unit
Min. Typ. Max.

From SELI High to BSY!| Low lsigi 0 ns
[(r)?Nm Data Bus (ID) Valid to BSY! toal 0 ns
From 1/O Low to BSYI Low tiel 0 ns
From BSYIto BSYO High teiBo CL = 30pF Meir 5teF+60 ns
From BSYO High to ID Hold teoiD 60 ns
From BSYQ High to SELI Low tgosi 0 ns
From SELI Low to TARG High tsita CL = 30pF 3tcir 4 r+80 ns
gr&?u'trARG High to Phase Signal — CL = 10pF 0 50 ns
From I/O High to Data Bus Enable tiope CL = 10pF TteLe ns
From SELI Low to INTR High tsLR CL = 30pF 3tcLr+80 ns
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AC CHARACTERISTICS (Continued)

Target With Arbitration Timing

BSYI )' /
)

] ]
BSYO ; . ! .
BOSI
i ] |‘ ﬂ
] 1
) | |
+ . I
] { ]
SELI tog) 1 '
I(—DI tgop h—-b‘

SDBI0-SDBI7, 1 "
SDBIP

REQ Y

[}
[}
]
1
]
i
[}
_____ ooy \InputState)
[} i
! [} [}
! [} ] +
! 1 1
TARG ! I b
V [} [} [}
tsL1G
! I‘—*—" trapH
"""" '\‘ : | )
MSG \ 1 (Input State) ! ,
_________ \____'.__________-l______-___'|
1 ' !
| 1 t
_______ - ] : |
c/D N ' (Input State) —%
_________ | W U |
r 1
| 1
|<—P| tisi | ]
------- By ! !
Ife) —}\‘ (Input State) | ‘%
__________________________________ |
! lhoqel
]
)
SDBO0-SDBO?, ,
SDBOP ; 0
t

INTR (Selected) 7'L
]
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AC CHARACTERISTICS (Continued)

Target Without Arbitration

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

Ezghm Data Bus (ID) Valid to SELI tos) 0 ns
From I/O Low to SELI High tis 0 ns
From SELI ngh to BSYO ngh tsLeoO CL= 30pF 2toLr 3tCLF+50 ns
From BSYO High to ID Hold tsoip 60 ns
From BSYO High to SELI Low tgosi 0 ns
From SELI Low to TARG High tsita CL = 30pF 3toLr 4tc r+80| ns
F TARG High to Phase Signal
oot G High to Phase Signa traen CL=10pF 0 50 ns
From 1/O High to Data Bus Enable tiopE CL =10pF 7tcLF ns
From SELI Low to INTR High tsUiR CL = 30pF 3tcLr+80| ns
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MB89351

AC CHARACTERISTICS (Continued)

BSYI

BSYO

Target Without Arbitration Timing

SEL

[}
|
:
- e oA ]
\ 1
REQ ' I (Input State) '
et mmmmm e fmmm e S
| 1
: [} ]
) | [} 1
TARG ' : 7L |
) ! tsttg !+ !
: traeH
it ' ] .
MSG oo freutstate)
I ! '
) ! !
————n ' : 1
cD \ ' (Input State) , —é
______ LW _J____________|________.__':
[}
)
|‘ " tis) ' \
Y ! \
170 “ (Input State) | ‘é
A  a G mmmmm e N
- 1 iobe
[}
SDBO0-SDBO?, : J,é
SDBOP 1 !
)
™ > tsLiR

INTR (Selected)

281



MB89351 Fast Track to SCS!

AC CHARACTERISTICS (Continued)

SCSI Bus Interface — Reselection Phase Timing

Target
Values
Parameter Designator | Test Conditions - Unit
Min. Typ. Max.
Bus Free time? teFR ns
From BSY! Low to BSYO High t CL = 10pF (6+n) (7+m) | ns
BFBO X toLE X tcLr+60
From BSYQ High to Device ID Out tgHID CL = 30pF 0 60 ns
From BSYO High to Prioritize tARB 32tc 60 ns
From Data Bus Valid to Prioritize taDV 100 ns
From Bus Usage Permission
Granted to SELO High tawso CL = 10pF 0 50 ns
From SELO High to RESELECT ID
Output tsom CL = 30pF Mt e—30 ns
From SELO High to TARG High tsota CL=10pF MteLr—50 ns
i h i |

gr&rguIARG High to Phase Signa frapu CL = 30pF 0 50 ns
From 1/O ngh to BSYO Low tIOBL CL= 10pF 2tCLF_8O ns
EréayoRLanELECT ID Output to to8L CL = 10pF 2tc 80 ns
From BSYO Low to BSYI Low teoBl CL = 10pF 0 teLr ns
From BSYI High to SELO Low teiso CL =10pF 3teLr ns
::IDro}_rE)BSYI High to RESELECT — CL=10pF Dterr ns
From SELO Low to INTR High tscir CL = 30pF 80 ns

CL = 30pF (BSYO)
From SELI High to BSYO and ID t Ct- = 30pF 3toLr+80
B{tolr_%w igh to an SBCR gSDBOO—SDBO7 CLF+ ns

DBOP)

CL = 30pF (BSYO)
From Prioritize to BSYO and ID Bit tPBCR CL = 30pF 60 ns
Low SDBO0-SDBO7,

DBOP)

From BSYI High to BSYI High teigO CL = 10pF 2t p+20 3ter+60 | ns

Notes: 'n = value of TCL register.

2The bus free time is the minimum time interval until the booked select command is
executed.
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AC CHARACTERISTICS (Continued)

Target Timing
| terR
' tseer l{\__jé__
tBI tBIBO
— sy ey ool e

LY \ '
7'[ L L * i 7[
| t-- h-- |
BSYO )
[}
)
I

N

4
SELI I" tiosL teiso
tawso
[ bee—blel T [
- N —
: [N 1 [} | '
SELO LI | ] | 1 I
l et tsop ! i
| K
SDBOO-SDBO?, ferip 14751 e son |
Al

SDBOP | T
SDBIO-SDBI7.

¥\ X

TARG e

MSG (Input State) o

O e (nputState) ________________ _(
1
INTR (Command Complete) 7.

283



MB89351 Fast Track to SCS!

AC CHARACTERISTICS (Continued)

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

From SEL! High to BSY! Low tsisi 0 ns
From Data Bus (ID) Valid to
BSY! Low o 0 ns
From I/O High to BSY! Low tig) 0 ns
From BSYI Low to BSYO ngh tsigo CL= 30pF AteLr 5tCLF+60 ns
From BSYO High to ID Hold tsoip 60 ns
From BSYO High to SELI Low tsos! 0 ns
From SELI Low to BSYO Low tsiBo CL= 30pF 2ter 3teLrss0 ns
From SELI Low to /O Hold tsiH 100 ns
From SELI Low to INTR High tsLim CL = 30pF 3tcLF.80 ns
From SELI Low to INIT High tsuir CL = 30pF 3teLp+30 MeLF.g0 ns
From INIT High to Data Bus Enable -
when I/O is Low tiroe CL = 10pF 50 ns
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AC CHARACTERISTICS (Continued)

Initiator Timing

X /

1 ! 7L )YI
BSYO ) | ! |
. ' : :
] : teos| tsigo
| I"——*_ﬂ
] ! . |
} | 1 |
SELI / : : LY
| | |
| I |
tIDBI tBOID )
"—’I I‘—’I |
SDBI0-SDBI7, | !
I
|

! ]
SDBIP % ,
]

H tig) ) tsiH

l i l ———————————————
!
e} : o
b otsur l
INIT

]

I

]

]

]

) |
SDBO0-SDBO7, : 7‘
SDBOP l |

|

|

]

I
INTR (Command Complete) ZL
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MB89351 Fast Track to SCSI

AC CHARACTERISTICS (Continued)

SCSI Bus Interface — Transfer Phase Timing

Asynchronous Transfer Output (Initiator)

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

From 1/0O Low to Data Bus Enable thoe CL = 10pF 10 ns
From Phase Specify to REQ High teRRQ 100 ns
From ACK Low to Phase Change tacph CL =10pF 10 ns
From REQ High to ATN Low traTL® CL = 10pF 2tcLr ns
From ATN Low to ACK High taTL a2 CL = 10pF toLr—20 ns
From Data Bus Valid to ACK High tovak CL = 10pF 2tcLF—80 ns
From REQ Low to Data Bus Hold trLDV CL =10pF 15 ns
From REQ High to ACK High taHAH CL = 10pF 20 ns
From ACK High to REQ Low tAHAL 0 ns
From REQ Low to ACK Low trLal CL = 10pF 10 ns
From ACK Low to REQ High taLRH 10 ns
From REQ Low to ACK High tRLNA CL =10pF 2teir ns
From REQ High to Phase Change tRiPH' 3toLr ns

Notes: 1 Phase change must satisfy both ta_pn and trupn Specifications.

2 This specification is applicable only when the last byte of the message transfer phase is
transferred using the hardware transfer mode.
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MB89351

AC CHARACTERISTICS (Continued)

Asynchronous Transfer Output (Initiator) Timing

D s S

ACK

SDBOO SDBO7,

SDBO __L t

! 1
ATN L L !
! [ (
! | K
e
\ )
| )
: L tamP H—HN taLpH
| 1
) \T7
MSG ; —X—
| FIKN
| )
- ]
X I
) Y14
C/D
JIXN

Vo —NV A
III
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MB89351 Fast Track to SCS!

AC CHARACTERISTICS (Continued)

Asynchronous Transfer Output (Target)

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

From 1/O High to Data Bus Enable tiope CL=10pF TteLr ns
From Data Bus Valid to REQ High toveq CL =10pF 2tcLr—80 ns
From ACK High to Data Bus Hold takDv CL=10pF 15 ns
From REQ High to ACK High tRHAH 20 ns
From ACK High to REQ Low tAHRL CL = 30pF 10 100 ns
From REQ Low to ACK Low tRLAL 0 ns
From ACK Low to REQ High tALRH CL =10pF 10 ns
From ACK High to REQ High tAHRH CL=10pF 2tcLr ns

288



Fast Track to SCSI MB89351

AC CHARACTERISTICS (Continued)

Asynchronous Transfer Output (Target) Timing

tAHRH

AR A

ACK

o }{
=
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MB89351 Fast Track to SCSI

AC CHARACTERISTICS (Continued)

Asynchronous Transfer Input (Initiator)

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

From 1/0 High to Data Bus Disable tiop CL = 30pF 60 ns
From Phase Specify to REQ High tpHRQ 100 ns
From ACK Low to Phase Change taLpH’ 10 ns
From Data Bus Valid to REQ High tovra 10 ns
From ACK High to Data Bus Hold takov 15 ns
From REQ High to ACK High tRHAH CL=10pF 20 ns
From ACK High to REQ Low tAHRL 0 ns
From REQ Low to ACK Low tRLAL CL = 10pF 20 ns
From ACK Low to REQ High taLRH 10 ns
From REQ Low to ACK High tRLNA CL =10pF toLr ns
From ATN High to ACK Low tatal? CL=10pF to r—20 ns
From REQ High to Phase Change tRHPH' 3toLr ns

Notes: 1 Phase change must satisfy both ta py and trpn Specifications.
2 Based on this timing parameter, the ATN signal is transferred only when parity check function is
enabled and a parity error is detected on the input data.
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AC CHARACTERISTICS (Continued)

Asynchronous Transfer Input (Initiator) Timing

tRLNA

/ X o
REQ ! | |

)

trHRQ | tRHAH | tAHRL | tRLaL l tALRH I

E

—_——— oY

_\k
_/,IZ
XH

ACK +

| ' 1

| tovra 1 takov |

l >l ] !
SDBI0-~-SDBI7, ! ! | !
SDBIP T [ % T

' |

1 h \ ]

1 | ]

' ) )

1 ) )

| | taTaL

| 1

] [} ] T

) ] 74 |
ATN + : ! !

| | 1 talpH

| |

] | tRHPH I("PI

| (¥ ¥ :1

' I |

C/D

] AW
MSG %
AN
t
1
[}
X
|
I
|
|
|
I

110 T
P I
7! "\

SDBOO SDBO?,

—%
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MB89351 Fast Track to SCSI

AC CHARACTERISTICS (Continued)

Asynchronous Transfer Input (Target)
Values
Parameter Designator | Test Conditions Unit
Min. Typ. Max.

From I/O Low to Data Bus Disable tiono CL = 30pF 30 ns
From Data Bus Valid to ACK High tovaK 10 ns
From REQ Low to Data Bus Hold tRLOV CL = 10pF 15 ns
From REQ High to ACK High tRHAH 20 ns
From ACK High to REQ Low tAHRL CL = 30pF 10 100 ns
From REQ Low to ACK Low tRLAL 0 ns
From ACK Low to REQ High tALRH CL = 10pF 10 ns
From ACK ngh to REQ ngh tAHRH CL= 10pF 2tc|_|: ns
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AC CHARACTERISTICS (Continued)

Asynchronous Transfer Input (Target) Timing

tanrH

£ i

| tRHAH | tAHHLl thuAL | tALRH |

F%

ACK i
tovak I | tRLDV
SDBI0-SDBI7, | |
SDBIP % %
] 1
1
MSG
]
|
1
|
C/D
]
|
]

| tiooo |
SDBO0-SDBO7,

SDBOP ‘——%
|
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MB89351 Fast Track to SCSI

AC CHARACTERISTICS (Continued)

Transfer Phase Change (Target)

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

From WR High to MSG, C/D, |10 teHeH CL = 30pF 10 100 ns

Transfer Phase Change (Target) Timing

|
1
g *
|
|
|

C/D
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Fast Track to SCSI MB89351
AC CHARACTERISTICS (Continued)
Manual Transfer (Note)!
Values
Parameter Designator | Test Conditions Unit
Min. Typ. Max.
From WR High to Data Bus CL = 30pF
A ! =30p 100 ns
Valid forTEMP Register twTDy
From WR High to REQ High, ACK
High for SET ACK/REQ Command | tstra CL = 30pF 2oLk oL F+60 | ns
From WR High to REQ Low, ACK
Low for RESET ACK/REQ Com- tRTRA CL = 30pF 2tcLr 3tee+60 | ns
mand

Note: 1 Timing sequences not shown are the same as those for asynchronous transfers.

REQ (Target)
ACK (Initiator)

Manual Transfer Timing

|
(TEMP)  'WTDV

|
(SCMD}) tsTRA

7:[

SDBOO~7.P

|
|
|
L
|
|
1
|

]
(SCMD) trRTRA

.

XK.
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MB89351 Fast Track to SCSI/

AC CHARACTERISTICS (Continued)

SCSI Bus Interface - Attention Condition

Initiator

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

From WR high to ATN High,
ATN Low for SET/RESET taTno CL = 30pF 2teLr BteLr+60 [ ns
ATN Command

Attention Condition (Initiator) Timing

ATN
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AC CHARACTERISTICS (Continued)
SCSI Bus Interface — Bus Free

Initiator (Disconnected)

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

From BSYI Low to INIT Low taur CL = 30pF 5te F+60 ns

From INIT Low to Bus Clear tircr CL = 30pF 80 ns

From BSY! Low to INTR High teLiR CL = 30pF 6tc F+80 ns

BSYI j
I

Initiator (Disconnected) Timing

INIT

ATN

(Input State)

ACK

(Input State)

INTR

297
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AC CHARACTERISTICS (Continued)

Target (Bus Release Command)

Values

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

o 10 BSYO Low Y twais | CL=30pF Bloies60| s
From WR High (SCMD Reg-

ister) to TARG Low twrat CL = 40pF 3tep+60{ ns
From TARG Low to Bus Ciear traer CL = 30pF 80 ns

Target (Bus Release Command) Timing

SDBO0-SDBO?7,
SDBOP

WR \
(SCMD) | tWRGLl
TARG : :
' twrLs BK
le—»| |
[
BSYO A( |
A
k—’! traer
1
MSG AK (Input State)
|
C/D i
(Input State)
[}
[}
I/
© A\‘ (Input State)
)
REQ [
(Input State)
|
|
[
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AC CHARACTERISTICS (Continued)

Termination (Time Out) — Selection and Reselection Phases

Values
Parameter Designator | Test Conditions Unit
Min. | Typ. Max.
From WR High (INTS Register) twsL CL = 30pF 3te +60 ns
to SELO low
From WR High (INTS Register) to
Data Bus Disable twosL CL = 30pF 3t p+100|  ns
From WR High (INTS Register) to
TARG Low of II\SIT Low geten twri CL = 40pF 3tciF+60 | ns
From TARG Low to /O High-Z traio CL = 30pF 50 ns

From WR High (INTS Register) to
Data Bus Disable twiRL CL = 30pF 3tcLe+60 ns

Termination (Time Out) Selection and Reselection Phases Timing

SELO " ‘\1(
I
]
]
BSYI ;
s5egp Soec e

TARG or T !
INIT 1 )'Y
I
]
]
11O : k (Input State)

INTR (Time Out) —\'N
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MB89351 Fast Track to SCSI

AC CHARACTERISTICS (Continued)

SCSI Bus Interface — Reset Condition

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

RSTI Pulse Width tsrin 3toLr ns
Reset Delay trsip CL = 30pF 4tc p+110 ns
RSTI Input Timing

| tsmriN |

[ )
RSTI

1 )

1

1
INIT, TARG, BSYO, ¢ RSID »l
SELO, REQ, ACK, ! i
MSG, C/D, I
1/0, ATN,
SDBO0-SDBO?7,
SDBOP [ PP
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Fast Track to SCS! MB89351
AC CHARACTERISTICS (Continued)
RST Output
Values
Parameter Designator | Test Conditions Unit
Min. Typ. Max.
From WR High (SCMD
Register's Bit 4) to RSTO High trsTo CL = 30pF 10 80 ns
Reset Delay trsop CL = 30pF 110 ns
RSTO Output Timing
- 1
R O\
|
| tasTo |
I ]
I
RSTO | 7(
!
|
INIT, TARG, BSYO, Lo tRsop ~
I~

SELO. REQ. ACK,
MSG, C/D,

1O, ATN.
SDBO0-SDBO?,
SDBOP
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MB89351 Fast Track to SCS!

AC CHARACTERISTICS (Continued)

AC Test Conditions (Input)

Timing Reference Levels for CPU/DMAC Interface

Logical 1 = 2.4 Vpe
Logical 0 = 0.45 Vpg

AC Test Conditions (Output)

Timing Reference Levels for SCSI Bus Interface
Logical1 =2.4 Vpe
Logical 0 = 0.45 V¢

Capacitive Output Loading

Values
Input/Output Pins Min. Tvp. Max, Unit

DO - D7, DP — 80 pF
DPO 10 30 pF
INTR 10 30 pF
DREQ 10 30 pF
TARG, INPUT1 20 40 pF
INIT, INPUT2 10 30 pF
SDBOO0 - SDBO7, SDBOP 10 30 pF
RSTO, SELO, BSYO 10 30 pF
MSG, C/D, I/0 10 30 pF
REQ, ACK, ANT 10 30 pF
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DIP-64P-MO01

64-LEAD PLASTIC DUAL IN-LINE PACKAGE
(CASE NO.: DIP-64P-M01)

MOANNAAAAANAANAANAAAANBAANAGAAAANANGCMA

INDEX 1
INDEX 2 Oq——— (EJECTOR MARK) _——po 16.75 (.659)
o 17.25 (679)
y
P U Y oo U UUUUTUTUUUTUTUTUTYUVUTVUYY
- 57.45 (2.262) ‘I
5820 (2.291)

18.8 (.740)

19.3 (.760)

0.20(.008)

0.30 (.012)

_______________________________ ) 565 (.222)
|/ i I MAX
3

A 3.0(.118)

J MIN

l 776 018 10(039) —»|le-035L010) [ 0.5 (020) !
. 0.35 (014 0.51 (.020) MIN
I

P (.070 +.007) 1.5 (.059) 0.55 (.022)
-t >

55.118 (2.170) REF

Dimensions in D64001S5-1C

millimeters (inches)
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FPT-64P-MO1

.787 (20.00) ———pn

HHHHHHHHHHH)HHHHHHHHE‘ [

736 + .016

INDEX

550
(14.00)

RLERGELLLL

CLELEELEERLEEREELT:

6 +.004
40+ 0.10)
972+ .016 (2470 + 0.40) ~—————

glilslifililifslilstitilililililslilga

(2.35 + 0.20)

Dimensions in
inches (millimeters)

(18.70 + 0.40)

093 +.008 _.I 047 +.008
~Sar020 (120 + 020)

64-LEAD PLASTIC FLAT PACKAGE
(CASE No. FPT-64P-M01)

.002 (0.05) MIN
(STAND OFF)
.016 (0.40 ’ . \

=

.006 + .002

-
(0.15 + 0.05)

114 (2.90
MAX

025 (063)
MAX

MAX

VIEW “A”

F64005S-5C
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