Section 7 Electrical Characteristics

7.1 Absolute Maximum Ratings

Item Symbol Value Unit
Supply voltage Vee -03t0o+7.0 \
Input voltage Vin -0.3to Vg + 0.3

Operating temperature Topr Regular Spec. —20 to +75 °C
Storage temperature Teg -55 to +125

7.2 Electrical Characteristics

7.2.1 DC characteristics

1) All pins except SCSI pins (Ve =5.0 V0.5V, Vgg =0V, T, = -20°C to +75°C)

, Test
Item Symbol Min Typ Max Unit Conditions
Input high voltage  All input pins  Vih 2.2 —  Vec+03 V
Input low voltage Allinput pins Vil -0.3 — 08 \
Input leakage Input-only pins |lin| — — 1.0 pA  Viy=0510
current Vee - 0.5,
Vee =5V
Tri-state leakage Input/output |itsi) — — 1.0 MA  Viy=05tc
current (off-state)  pins Vce - 0.5,
Output high All output pins  Voh Vee-05 — — v loh =—-0.2 mA,
voltage except open- Vec =45V
drain pins 35 V. loh=—1mA,
Ve =45V
Output low voltage  All output pins Vol — — 04 Vv lol = 3.0 mA,
Vee =55V
Input capacitance  Allinput pins  Cin — — 15 pF  Viy=0V,
=1 MHz,
T, =25°C
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2) SCSI pins (-BSY, -SEL, -C/D, -I/O, -MSG, -RST, -ATN, -REQ, -ACK, -SDBO to -SDB7,
-SDBP) (Ve = 5.0 V0.5V, Vgg = 0 V, T, = —20°C to +75°C)

Item Symbol Min Typ Max Unit Test Conditions
Input high voltage Vih 20 — Vec+03 V
Input low voltage Vil -03 — 0.8 \
Input hysteresis voltage Vhys 02 — — Vv
Input leakage current (off-state) |ltsi| — - 10 RA Vin=01o Ve
Output low voltage Vol — — 0.5 \ lol = 48 mA
Input capacitance Cin — — pF Vin=0V,
f =1 MHz,
T,=25°C

3) All pins (VCC =50V ilo%, VSS =0 V, Ta ==20° to +75°C)

Item Symbol Min Typ Max Unit
Permissible low output  All output pins except SCSI oLt — — 3.0 mA
current (per pin) pins

SCSl pins oL — — 48 mA
Permissible low output  Total of all output pins except  Zlg — — 80 mA
current (total) SCSI pins

SCSl pins Zloa — — 650 mA
Permissible high output  All output pins except SCSI -loH - — 2.0 mA
current (per pin) pins
Permissible high output  Total of all output pins except  Z-lpy — - 25 mA
current (total) SCSI pins

Note: To protect the reliability of the chip, do not exceed these output current values.
Output current is shown by next equation.

lo=Y1=V2
R

Determine the value of R by next method.
At first, determine the value of R at outputting high level.
R, = [Veemax — Vomin|

Permissible high output current

Next, determine the value of R at outputting low level.

Rp= [Vs]max
Permissible low output current

Select the value of R from Ry or R, which is higher than other.
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External pin ]TAMT

Example of Circuit for Driving a Darlington Pair

Darlington pair
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Test conditions for AC characteristics (1) (pins other than SCSI pins*)

5V
Output pin Ry
O ) , C =90 pF
(50 pF for —-DREQ signal)
l RL=2.4kQ
D Rh=12kQ
] Ry

D: 152074 or equivalent

input/output timing reference levels
Low: 0.8V

High: 2.0 V

Output Load Circuit (pins other than SCSI pins)

Test conditions for AC characteristics (2) (SCSI pins*)

5V
Output pin Rst

Rg =110Q
Rgn=165Q

RH
l Cg =200 pF

Input/Output timing reference levels
Low: 0.8 V

High: 2.0 V

Cs

Output Load Circuit (SCSI pins)

* SCSI pins: -SDBO to -SDB7, -SDBP, -ATN, -BSY, -ACK, -RST, -MSG, -SEL, -C/D, -REQ,
-I/0O.
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7.2.2 AC characteristics

(1) CPU timing

CPU read/write
item Symbol Min Max Unit Remarks
-CS low to -IOR low TeLrL 12 — ns Figure 7-1-1
-IOW high to -IOR low TwHRL 30 —
-BHE valid to -1OR low Tavat 12 —
A4 to AO valid to -IOR low TavAL 12 —
-CS low to RDY low Touvt —_ 60
IOR low to -IOR high TaLaH 100 —
-lIOR low to Data valid ThiDy — 80
-IOR low to RDY high TRLYH 0 70
-IOR high to -CS high TRHCH 12 —
-CS high to -CS low TeheL 25 —
-IOR high to -IOR low TRHRL 60 —
-IOR high to -BHE invalid TrHaI 12 —
-IOR high to A4 to A0 invalid TRHAI 12 —
-IOR high to Data invalid TrHDI 3 60
-CS low to -IOW low TeoiwL 12 — Figure 7-1-2
-lOR high to -IOW low TruwL 30 —
-BHE valid to -IOW low TevwL 12 —
A4 to A0 valid to -IOW low Tavwt 12 —
-IOW low to -IOW high TwiwH 50 —
-IOW low to -RDY high TwiyH — 120
Data valid to -IOW high Tovwh 20 —
-IOW high to -CS high TwHcH 12 —
-IOW high to -IOW low TwHwL 50 —
-IOW high to -BHE invalid Twhal 12 -
-IOW high to A4 to A0 invalid Twhal 12 —
-IOW high to Data hold TwHDI 10 —
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7.2.2 AC characteristics (cont)

(1) CPU timing

CPU read/write
Item Symbol Min Max Unit Remarks
-CS low to -LDS low TelLLR 12 - ns Figure 7-1-3
-CS low to -UDS low TeLulr 12 —
R/-W, A4 to A0 valid to -LDS low TAVLLR 30 —
R/-W, A4 to A0 valid to -UDS low TavuLr 30 —
-LDS low to -LDS high TiLLHRAY 100 — Figure 7-1-3
D16/8 bit =0
TLLLHRZ 270 — Figure 7-1-3
D16/8 bit = 1
-UDS low to -UDS high TuLuHRY 100 — Figure 7-1-3
D16/8 bit = 0
TULUHR2 270 — Figure 7-1-3
D16/8 bit = 1
-LDS low to Data valid T Lovs — 80 Figure 7-1-3
D16/8 bit =0
TLLDV2 —_ 250 Figure 7-1-3
D16/8 bit = 1
-UDS low to Data valid TuLbvi — 80 Figure 7-1-3
D16/8bit=0
TULDV2 —_— 250 Flg ure 7-1-3
D16/8 bit = 1
-UDS low to -LDS low Tulor =35 35 Figure 7-1-3
-UDS high to -LDS high
-LDS low to RDY low TLLYLRY -— 120 Figure 7-1-3
D16/8 bit =0
TLLYLRZ —_ 290 Figure 7-1-3
D16/8 bit = 1
-UDS low to RDY low TuLyLR1 — 120 Figure 7-1-3
D16/8 bit = 0
TULYLR2 —_ 290 Flg ure 7-1-3
D16/8 bit = 1
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7.2.2 AC characteristics (cont)

(1) CPU timing

CPU read/write

ltem Symbol Min Max Unit Remarks

-LDS high to -CS high TiHCHR 12 — ns Figure 7-1-3

-UDS high to -CS high TUHCHR 12 —

-LDS high to RDY high TLHYHR — 80

-UDS high to RDY high TuHYHR — 80

-LDS high to -LDS low TLHLLR 60 —

-UDS high to -UDS low TUHULR 60 —

-LDS high to Data invalid T HDIR 3 60

-UDS high to Data invalid Turoir 3 60

-LDS high to A4 to A0, R/-W invalid TiHAR 30 —

UDS high to A4 to A0, R/-W invalid TuHAIR 30 —

-CS low to -LDS low Telw 12 — Figure 7-1-4

-CS low to -UDS low TeoLuww 12 —

R/-W, A4 to AO valid to -LDS low Tavuw 30 —

R/-W, A4 to A0 valid to -UDS low Tavulw 30 — Figure 7-1-4

-LDS low to -LDS high TLLLHWA 60 — Figure 7-1-4
D16/8 bit*1 = 0

TuiLHw? 230 - Figure 7-1-4

D16/8 bit = 1

-UDS low to -UDS high TULUHWY 60 — Figure 7-1-4
D16/8 bit =0

TuLuHwz 230 — Figure 7-1-4

D16/8 bit = 1

-UDS low to -LDS low TuLow -50 50 Figure 7-1-4

-UDS high to -LDS high

Data valid to -LDS high ToviH 20 — Figure 7-1-4

Data valid to -UDS high Tovun 20 —

Notes: 1. D16/8 bit in mode register 1 (SMOD1)
2. Toek = 2 x Tek, Tek = clock frequency
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7.2.2 AC characteristics (cont)

(1) CPU timing

CPU read/write

ltem Symbol Min Max Unit Remarks

-LDS low to RDY low Tioviws — 120 ns Figure 7-1-4
D16/8 bit =0

TLLYLW2 —_— 290 Figure 7-1-4

D16/8 bit = 1

-UDS low to RDY low Tuviws — 120 Figure 7-1-4
D16/8 bit= 0

Toviwe — 290 Figure 7-1-4

D16/8 bit = 1

-LDS high to -CS high TiLHCHW 12 - Figure 7-1-4

-Ubs hlgh to -CS hlgh TUHCHW 12 —

-LDS hlgh -LDS low TLHLLW 50 —

-UDS high to -UDS low TuHuw 50 —

-LDS high to A4 to A0, R/-Winvalid Ty pamw 30 —_ Figure 7-1-4

-UDS high to A4 to AQ, R/-Winvalid  Typamw 30 —

-LDS high to Data hold T HDIW 10 —

-UDS hlgh to Data hold TUHD|W 10 —_

-UbDs hlgh to DO to D7 hold TUHLDI 10 — Figure 7-1-4
when -UDS and
-LDS are asserted
simultaneously

-LDS high to RDY high T HYHW 80 — Figure 7-1-4

-Ubs hlgh to RDY hlgh TUHYHW 80 -_

-RESET low to -RESET high TrsTw 5Tyck*2 — Figure 7-1-5

-RESET high to -DONE invalid TRTHDL 2Ty — Figure 7-1-6

Clock low width Teoukw 20 — Figure 7-1-7

Clock high width TCLKHW 20 -

Notes: 1. D16/8 bit in mode register 1 (SMOD1)
2. Tyok =2 x Ty, Tek = clock frequency
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(2) DMA timing

DMA read/write
Item Symbol Min Max Unit Remarks
-DWR, A0, -BHE valid to -DACK low TavkL 20 — ns Figure 7-2-1
-DACK low to -DRD low TkLoRL 0 —
-DACK low to -WAIT low Tewrt - 60
-DRD low to -DRD high Tortw 70 —
-DRD low to Data valid Torloy — 60
Data valid to -WAIT high TovtH 0 -
-DRD high to -DACK high ToRHKH 0 -
-DRD high to -DRD low TorHw 30 —
-DACK high to -DWR, A0, -BHE invalid ~ Tygua, 20 -
-DRD high to Data invalid TorHDI 5 60
-DRD high to -WAIT low ToRHTL — 120
-DACK high to -WAIT high TkHTH — 60
-DACK low to -DWR low TriowL 0 —_ Figure 7-2-2
-DWR low to -DWR high Toww 70 —
Data valid to -DWR high TovbwH 30 —
-DWR low to -WAIT high TowLTH — 120
-WAIT high to -DWR high TyHDWH 0 —
-DWR high to -DACK high TTDWHKH 0 —
-DWR high to Data hold TowHD! 5 —
-DWR high to -WAIT low TowHTL — 120
-DWR high to -DWR low Townw 30 —
-DACK low to -DDS low TkLsLR 0 - Figure 7-2-3
-DDS iow to -DDS high Trsiw 70 —
-DDS low to Data valid Tsipv —_ 60
Data valid to -WAIT high TovTH 0 —
-DDS high to -DACK high TsHKHR 0 —
-DDS high to -DDS low TrsHw 30 —
-DDS high to Data invalid TsHpiR 5 60
-DDS high to -WAIT low TsHTLR — 120
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(2) DMA timing (cont)

DMA read/write
Item Symbol Min Max Unit Remarks
-DACK low to -DDS low Trisiw 0 — ns Figure 7-2-4
-DDS low to -DDS high Twsiw 70 —
Data valid to -DDS high TovsH 30 —
-DDS iow to -WAIT high TsiTH — 120
-WAIT high to -DDS high TTHSH 0 —
-DDS high to -DACK high TsHKHwW 0 —
-DDS high to Data hold TsHow 5 —
-DDS high to -WAIT low Tsumw — 120
-DDS high to -DDS low TwsHw 30 —
-DACK low to -DREQ high TkLaH — 80 Figure 7-2-5
-DACK high to -DREQ low TknaL — 75
-DACK high to -DACK low TkHKL 40 —
-DRD, -DWR, -DDS, -FSTR TsiLaH — 65
low to -DREQ high
-DRD high to -DONE low TRHEL — Tck + 60 Figure 7-2-6
-DWR high to -DONE low TwHEL — Tck + 60
-DDS high to -DONE low TsHeL — Tek + 60
-DRD, -DWR, -DDS TsHAHE — Tek + 90 Figure 7-2-6

high to -DREQ high

with parity error
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(3) SCSI timing

Arbitration and selection

Tck = clock period, Trcg =2 X Tk

Item Symboi Min Max Unit Remarks
-BSY (input) high to TautL n*1 x Toek (n*1 + 1.5) x ns Figure 7-3-1
-BSY (output) low Tock + 100

-BSY (Input) hlgh {o TBHDV n*! x Tch (n“ + 15) X

-SDB (output) valid Tock + 100

-BSY (input) low to TaieL — n*1 x Tock

-BSY (output) low + 100

-BSY (Input) low to TBLDV — n*! x Tch

-SDB (output) valid + 100

-BSY (output) low to Taist — 26T ook

-SEL (output) low

-SEL low to -SDB TSLDV —_ 15T2CK

(selection ID) valid

-SDB (selection ID) ToveH 2Tock — 50 —

valid to -BSY high

-SEL low to TSLAL bt 15T2CK

-ATN low

-BSY (input) low to TeLsH — 10T 5ck

-SEL high

-BSY (input) low to Taibi — 10Tk

-SDB hold

-BSY (input) low to Trigo — 8Tock Figure 7-3-2
-BSY (output) low

-BSY (OUtpUt) low to TBOSH 2T2CK -50 bt

-SEL hold

-BSY (output) low to Teont 2Tpck — 50 —

-SDB hold

-SEL low to TSLlL —_ 15TZCK

-/O low

Notes: 1. n = 10 when bus settle and bus free delay register (SBUSD) = H'02.
n = 13 when bus settle and bus free delay register (SBUSD) = H'03.

2. Value set in STOUT register (decimal).
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(3) SCSI timing (cont)

Arbitration and selection

TCK = clock period, TZCK =2X TCK

Item Symbol Min Max Unit Remarks
-BSY (output) low to TgLBH — 25Tock ns Figure 7-3-3
-BSY (output) high

-SEL low to TSIBH — 4T2CK

-BSY (output) high

-SDB valid to TDVDl —_ 25T2CK

-SDB invalid

-SEL low to TSLDl — 4T2CK

-SDB invalid

-BSY (input) high to TeHBO — 11Tock Figure 7-3-5
-BSY (output) low

-SEL low to TSLBO — 1 1T2CK

-BSY (output) low

-BSY (output) low to Tsosi 0 —

-SEL hold

-SDB valid to TDVBHD 0 et

-BSY (input) high

-SDB valid to TDVSL 0 —_—

-SEL low

-BSY (output) low to Teov 0 —

-SDB hold

-SEL high to TsiBO — 10THrek Figure 7-3-6
-BSY (output) high

-BSY (!nput) hlgh to TB|BL — 12T20K

-BSY (output) low

-SDB valid to TDVBl 0 —_

-BSY (input) high

-BSY (output) low to Teool 0 —

-SDB hold

-BSY (output) low to TeuH 0 —

-I/0 hold

Notes: 1. n = 10 when bus settle and bus free delay register (SBUSD) = H'02.
n = 13 when bus settle and bus free delay register (SBUSD) = H'03.

2. Value set in STOUT register (decimal).
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(3) SCSI timing (cont)

Arbitration and selection Tck = clock period, Tycg =2 X Tek
Item Symbol Min Max Unit Remarks
-I/O low to TieH 0 — ns Figure 7-3-6
-BSY (input) high
-SEL low to TS‘BI 0 —

-BSY (input) high

-BSY (output) high to Trout 0 (n*1-1)x Figures 7-3-1
-BSY (output) low 24T 0k and 7-3-2
-BSY (output) high to TaHsH (n*1-1)x (n*t + 1) x Figure 7-3-4
-SEL (OU‘lpUt) hlgh 214T2CK 214TZCK

Data (output) invalid to ToisH 213T 5ok (213 + 10)Toek

-SEL high

Notes: 1. n = 10 when bus settle and bus free delay register (SBUSD) = H'02.
n = 13 when bus settle and bus free delay register (SBUSD) = H'03.
2. Value set in STOUT register (decimal).

(4) Information phase changes

ltem Symbol Min Max Unit Remarks
-SEL high to Tssupy — 11 Toek ns Figure 7-4-1
-1/0, -C/D, -MSG valid

-SEL high to TrsHpPY — 4T ek Figure 7-4-2
-I/0, -C/D, -MSG valid

-ACK hlgh to TTAHPV —_— 8T20K Figure 7-4-3
-l/0, -C/D, -MSG valid

'I/O, 'C/D, -MSG valid to TTPVRL —_ 8T2CK

-REQ low

-I1o high to TT|HRL —_ 15T2CK Figure 7-4-4
-REQ low

-i/O hlgh to TTIHDH —_ 4TZCK

-SDB high

Notes: 1. n = 10 when bus settle and bus free delay register (SBUSD) = H'02.
2. n =13 when bus settle and bus free delay register (SBUSD) = H'03.
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(4) Information phase changes (cont)

Item Symbol Min Max Unit Remarks
-SDB valid to TTpvAL 55 3Tock ns Figure 7-4-5
-REQ low

-l/O low to TTILDV —_ 15T2CK

-SDB valid

-ACK hlgh to TIAHPV 0 —_ Figure 7-4-6
-1/0, -C/D, -MSG valid

-1/0, -C/D, -MSG valid to TIPVRL 2-5T20K —

-REQ low

-REQ low to TirLAL — 7Tock

-ACK low

-)/O low to TiLov — 12T ok Figure 7-4-7
-SDB valid

-SDB valid to TipvaL 55 3Tk

-ACK low

-REQ low to TIRLALZ —_ 6T2CK Figure 7-4-8
-ACK low

-1’0 low to TIILDH b 3T2CK

-SDB high

-ACK high to TTAHBH -_ gTZCK Figure 7-4-9
-BSY (output) high

-ACK hlgh to TTAHPH —_ 9T2CK

-I/0, -C/D, -MSG high

-ACK hlgh to TTAHSH —_ 9T2CK

-SDB high

-BSY hlgh to TIBHIH —_ 2+ n“)TZCK + 100 Figure 7-4-10

-SDB, -ATN, -ACK high

Notes: 1. n = 10 when bus settle and bus free delay register (SBUSD) = H'02.
2. n = 13 when bus settle and bus free delay register (SBUSD) = H'03.
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(5) Data transfer

Item Symbol Min Max Unit Remarks
Data valid to ToovaL 55 — ns First byte in FIFO
-REQ low Figure 7-5-1
-ACK (input) low to TALRH — 55 Figure 7-5-1
-REQ high

-ACK (input) low to TaLool — 105

data invalid

-ACK (input) high to TAHRL — 60

-REQ low

Data valid to ToovaL 55 — First byte in FIFO
-ACK low Figure 7-5-2
-REQ (input) low to TRLAL — 55 Figure 7-5-2
ACK low

-REQ (input) high to TrHDOI — 115

data invalid

-REQ (input) high to TAHAH — 60

-ACK high

Data (input) valid to TowvRL 55 — Figure 7-5-3
-REQ (input) low

-ACK low to TALD" 0 —_—

data invalid

-REQ (|nput) low to TRLAL — 55

-ACK low

-REQ (input) hlgh to TRHAH — 60

-ACK high

Data (input) valid to TowaL 55 — Figure 7-5-4
-ACK (input) low

-REQ hlgh to TRHDII 0 —_—

data invalid
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(5) Data transfer (cont)

Item Symbol Min Max Unit Remarks
-ACK (input) low to TaLRH — 55 ns Figure 7-5-4
-REQ high

-ACK (input) high to TAHRL — 60

-REQ low

-REQ and -ACK output Tsao Tast*! —_ Figure 7-5-5
low width -20

-REQ and -ACK output ~ Tgno Tngt*2 —

high width -20

-SDB valid to TpovsL Tngt —_

-REQ and -ACK low -25

-REQ and -ACK low to Tsipol Tast —

-SDB invalid

-REQ and -ACK input TSAI 30 —_

low width

-REQ and -ACK input Teni 30 —

high width

-SDB valid to Tp|vs|_ 25 —_

-REQ and -ACK low

-REQ and -ACK hlgh to TSLDH 35 —_

-SDB invalid

Notes: 1. Tast: Assertion time set in transfer period and offset register.
2. Tngt: Negation time set in transfer period and offset register.
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7.3 Timing Chart

7.3.1 CPU Timing

TRHcH | TeHeL l

-CS \
Toime ThLRH - TRHRL |
-IOR \ / ﬁ
TwHRL
-low )4 \
| TBvAL TrRHB!
-BHE )ﬂ }(
| TavRL TRHAI
A4 to AD )ﬂ F(
TrLDv , TRHD!
D15t0 D8 Vs : 3}
D7 to DO ,{ AN Valid :
Teive TRLYH |
RDY

—

1

Figure 7-1-1 80-Family Mode CPU Read
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-IOR
-IOW
-BHE

A4 to A0

D15 to D8
D7 to DO

RDY

TcHeL

TN
N_ /
Toiwe TwhHcH
/‘ TrarwL \
[
Twiwe TwhwL |
\ // *;
| Tevwi Twhsl
) TAVWL TVVHAI
, TovwH Twhpl_
T wivh
Teve

Figure 7-1-2 80-Family Mode CPU Write
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TuncHr | Tewer
N\
-CS N /
TLHCHR
ToLuR LTI TLHLL |
-LDS //TLHYHH F
Tavier
Toron Tuov . TLHoiR
\\ Turunr }/\
-ubs N / TuHuLR
1
TavulR
R/-W // Tulor—> = TuLor~+{ = \
}-LHAIR
TuHAIR
V'’ N
A4 10 AO > X
TLLvir
ggf D7 4 X Valid )
. TuLyr TUHDIR
TuLov |
D8 to D15, J/ -
DPH AN Valid
TuHYHR
RDY N\ /]

Figure 7-1-3 68-Family Mode CPU Read
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TeneL
TN\
-CS N__ /|
TLHcHW
Tewuw TuHw TiHuw I
-Lbs \ / L
TuHcHW
TeLuw TuLuHw TurHuLW |
-UDS ) A L
Tavuw Turaw
RI-W \Tuow T = Tuow™ "~
TAVLLW TLHAIW
A4 to AD X X
' Tovin TiHomw
DO to D7, A
T =~ Tuneol
, TovuH lUrHoiw
D8to D15, h
DPH >{ /><
TLLYLW TLHYHW
N 4
RDY TuLyLw N /]
TuHvHwW

Figure 7-1-4 68-Family Mode CPU Write
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-RESET
» Trstw
-

Note: Clock input must continue even when -RESET is low.

Figure 7-1-5 -RESET Signal Assert Time

RESET )4

-DONE (Input) Valid * Invalid
TRTHDI
-

Figure 7-1-6 -RESET Signal to -DONE Signal Timing (68-/80-family select)

CLK
Teuaw P TeLknw _
[ T il

Figure 7-1-7 Clock Duty
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7.3.2 DMA Timing

TpRHKH
-DACK N //_—\_
TkLDRL TorLw ToRHw .
-DRD \ 4 },
Tavke Tral
-DWR \

AO
(valid in >\ V4

BLE mode)

-BHE

(valid in >¥ e

BLE mode)

I

ToRLDV TovtH ToRHDI

DO to D7, —
DPL < 3{ Valid

Torov . Tovie TorHol
D8 to D15, — :
DPH < Valid

TruTl ToRHTL | TkHTH

-WAIT

DMA-single mode

Figure 7-2-1 80-Family Mode DMA Read
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-DACK

-DRD

-DWR

AO
(valid in
BLE mode)

-BHE
(valid in
BLE mode)

DO to D7,
DPL

D8 to D15,
DPH

-WAIT

\ 7N\
TavkL TkHal
TkiowL T OWHKH
TDWLW TDWHW |
\ 4
N\ /]
>\ /] <
N /] <
Tovown TowHDI
D GERETTI D (
‘ Tovows TDﬁHDI
)4 Valid F(
T
KL TowLTH | Trrow | Townm, IKHIH

1

DMA-single mode

Figure 7-2-2 80-Family Mode DMA Write
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-DACK

D-RW

-DDS

-LDS
(valid in
BLE mode)

-Ubs
(valid in
BLE mode)

DO to D7,
DPL

D8 to D15,
DPH

-WAIT

\ ) o
Tknal
TaviL
TkLsLR TsHkHR //
TrsLw TRsHw |
N
\ )4 N
| —
N\_ y
— —
N /
TsLov  TovrH TsHoiR
—
< >{ Valid
TsiLov . TovtH TsHpiR
yd
—<

T

DMA-single mode

Figure 7-2-3 68-Family Mode DMA Read

228




-DACK N A \
TavkL TkHal
N
D-RW N
Tustw TwsLw JsHerw Twshw |
N\ 4
-DDS N A
. ] /—
LDS N\ /
. ] .
uDS N /
, TovsH TSH?'W
Bgf b7, >{ Valid j><
T
| TovsH SH?IW
D8 to D15, )
Dax >{ Valid }(
TutL ToiTH | Trnsn_ | TsHTLw ThrrH
-WAIT

DMA-single mode

Figure 7-2-4 68-Family Mode DMA Write
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+ DMA pulse mode

TkHoL
-DREQ (output) L /

TkLan
TkHKL |

-DACK (input) / F

* DMA ievel mode

-DREQ (output) \

TsLar

3

-DACK (input) /

-DRD, -DWR, —\
-DDS ;_/

Figure 7-2-5 -DREQ Signal Timing

-DONE \\
-DREQ
TsLoHE
DRD [ T\ ¢
-DWR
-DDS TwHEL
TRHEL
TsHEL

Figure 7-2-6 -DONE Output Timing
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7.3.3 SCSI Timing

« Bus free after command issued

-BSY*1 (input) N /
-BSY (output) N /
Tore Trour
. *2 (i / T, \
BSY*2 (input) / BLBL \
Taist TsiLov Tovan TaisH
-SEL (output) N Y,
TaHov Taip!
-SDBO to -SDB7?,
S0BP (outpu] X ownip X SELECTIONID X
TaLok TstaL
-ATN*3 (output) j\
» Command issued after bus free

! N 4

BSY (output) N /

TaleL Trout
-BSY (input) \ / \
Taist TsiLov ToveH TaLsH
-SEL (output) \L A
TBLDY TBLDl
Soee t(%&?p%g?, ){( oWwNiD X  SELECTION ID a<
TsiaL
N
-ATN (output) N
Notes: 1. When another SCS! device asserts the -BSY signal to indicate that it is joining arbitration.

2. When two other SCSI devices have completed operations and the bus is free.

3. With -ATN only.

Figure 7-3-1 Arbitration - Win — Selection (initiator)
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Bus free after command issued

-BSY*! (input) \ /

\ —

-BSY (output) N y .
TaHsL
—— e TaLaL Tyout ; TeiBO
-BSY*2 (input) / /_
Teist , Tsiov  Toven TBosH
N /
-SEL (output) TaHov N y
- ‘_TBLDV TBOD|
-SDB0 to -SDB7,
-SDBP (output) X owNp X setecToND X
TsuiL
N\
-/O (output) N
Command issued after bus free
-BSY (output) \ y \
T —
i Troul | Teigo
-BSY (input) \ / /
Tast | Tsiov | Tovex TeosH
-SEL (output) \ /
Tgopi
-SDBO to -SDB7,
“SDBP (output) TaotK__OWNID X SELECTIONID X
TsuiL
N

-I/O (output)

N_

Notes: 1. When another SCSI device asserts the -BSY signal to indicate that it is joining arbitration.
2. When two other SCSI devices have completed operations and the bus is free.

Figure 7-3-2 Arbitration —» Win — Reselection (target)
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TeLen™

-BSY (output) \\ //

TBHBL TSIBH‘2
-BSY (input) / \

TaLBL

-SEL (input) Taiov Tovor™! \\

TaHpv Tsior2
-SDBO0 to -SDB7,
-SDBP (output) \Q OWNID >/

Notes: 1. When another high-ID device participates in arbitration.
2. When -SEL is asserted.

Figure 7-3-3 Arbitration — Lost (initiator or target)

-BSY (output) * Tansn

-BSY (input)

-SEL (output) \ ya

ToisH
-SDBO to -SDB?, \ )y
-SDBP (output) OWN ID < SELECTION ID

Figure 7-3-4 Selection Time-Out
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-BSY (input)

-BSY (output)

-SEL (input)

-SDBO0 to -SDB7,
-SDBP (input)

Notes: 1.

—//
TgHgo"!
\ﬁ
Tsipo* Tgosl
TovaHp ! \ /
TovsL*? Teovi
>< SELECTION ID >L

Selection with arbitration.

2. Selection without arbitration.

Figure 7-3-5 Reverse Selection

-BSY (input)

-BSY (output)

-SEL (input)

-SDBO to -SDB7,
-SDBP (input)

-l/O (input)

Tovsl |

TeisL

Tsiai

\

\

Tgos|

TsiBo

A

Teool

RESELECTION ID

X

Tien

TaLH

Figure 7-3-6 Reverse Reselection
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7.3.4 Information Phase Changes

-SEL (input)

-/0, -C/D,
-MSG (output)

TssHpy

Figure 7-4-1 Selection — Information Phase (target)

-SEL

-1/0, -C/D,
-MSG

TRsHpv

Figure 7-4-2 Reselection — Information Phase (target)

-1/0, -C/D
-MSG

-REQ (output)

-ACK (input)

X

TraHPY TrpvAL

P

™~

I
A

Figure 7-4-3 Phase Change (-1/0 signal unchanged, target)
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eG X
TTIHRL |

-REQ (output) —\—/ L

-ACK (input) \ /

-SDBO to -SDB?7,
-SDBP

TTIHDH

Figure 7-4-4 Phase Change (-I/O signal changes from low to high, target)

A X

-REQ (output) —\—/ TTDVRLL

-ACK (output) \ /

-SDBO to -SDB7, \<
-SDBP (output)

T1iLov

Figure 7-4-5 Phase Change (-I/O signal changes from high to low, target)
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-0, -C/D,
-MSG (input)

-REQ (input)

-ACK (output)

TiAHPVY

TipvRL

—

—_)

Note: Only for the first -ACK after the phase change.

TiRLAL

Note

Figure 7-4-6 Phase Change (-I/O signal unchanged, initiator)

-1/0, -C/D,
-MSG (input)

-REQ (input)

-ACK (output)

-SDBO0 to -SDB7,
-SDBP (output)

X

—

Note

N

Tiov TiovaL

Note: -ACK is asserted according to -REQ or -SDBO to -SDB7, -SDBP, whichever is later.

Figure 7-4-7 Phase Change (-1/O signal changes from low to high, initiator)
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2 X

-REQ (input) —\—/

TiRLAL2

-ACK (output) \ /

TuoH

-SDBO to -SDB?7,
-SDBP (output)

Figure 7-4-8 Phase Change (-I/O signal changes from high to low, initiator)

-BSY (output)
TTaAHBH

Bl k!
-REQ (output) —_\__/

‘\— /
-ACK (input)

B T1AHPH
::\/AOS,G-cztl)?J,tput) 3/
- Tr1aHsH
gggg t((:)t;tsp?nB)Z Valid >< fnvalid >/

Figure 7-4-9 Information Phase — Bus Free (target)
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| TiBHIH

-BSY (input) /{;

-SDBO to -SDB7,
-SDBP
-ATN, -ACK

Figure 7-4-10 Bus-Free Timing (initiator)

7.3.5 Data Transfer

-SDB7 to -SDBO,
-SDBP (output)

TpovaL TaLool

-REQ (output)

TALRH TAHRL

-ACK (input) )

~

Figure 7-5-1 Asynchronous Transfer (target, data-in phase)
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-SDB7 to -SDBO,
-SDBP (output)
TpovaL TrHDOI

-REQ (input)

-ACK (output) \
TRLAL TRH AH

Figure 7-5-2 Asynchronous Transfer (initiator, data-out phase)

-SDB7 to -SDBO,
-SDBP (input)
ToivRL Tawoi

-REQ (input) N

ThRLAL TRHAH

-ACK (output) )

Figure 7-5-3 Asynchronous Transfer (initiator, data-in phase)
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-SDB7 to -SDBO,

-SDBP (input) X
i ToivaL . TRHD! 5
r—— - : -
-ACK (input) \ i /
i TaLRH | TAHRL

-REQ (output) / \

Figure 7-5-4 Asynchronous Transfer (target, data-out phase)

* Data output to SCS! bus Tsao | Tsno

-REQ (output) N 4/
-ACK (output) N

-SDB7 to -SDBO,
-SDBP (output)

ToovsL Tstool

+ Data input from SCSI bus Teal | Tsni

-REQ (input) N J/
-ACK (input) N\

-SDB7 to -SDBO,
-SDBP (input)

ToivsL TsLou

Figure 7-5-5 Synchronous Transfer
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