
























































































































































TIMING CHARACTERISTICS wD33C93B

6.1.7 DMA Write

SYMBOL CHARACTERISTIC MIN MAX UNITS
tdiwl DACK- LOW TO WE- LOW 0 : ns
tdigh DACK- LOW TO DRQ- HIGH 75 ns

twr WE- PULSE WIDTH 50 ns

twhwl WE- HIGH TO WE- LOW 100 ns

tdvwh DATA VALID TO WE- HIGH 25 ns

twhdh  |WE- HIGH TO DACK- HIGH 0 ns

twhdi WE- HIGH TO DATA INVALID 0 ns

tdhql DACK- HIGH TO DRQ- LOW 0 ns
~<—tpLQH —> <— tpHQL —>

bRa QU | / \

—>  tpLwL — —>  'WHDH <—
DACK (IN) \ / \
<__ twRr —><-————tw HWL——>
W \ | / | \
'IDVWH >=< 'WHDI i=e—

Figure 10. DMA Write Timing
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WD33C93B ‘ TIMING CHARACTERISTICS

6.1.8 DMA Read

SYMBOL ) CHARACTERISTIC MIN MAX UNITS
tdirl DACK- LOW TO RE- LOW 0 ns
tdigh DAKC- LOW TO DRQ- HIGH 75 ns

trd RE- PULSE WIDTH 80 ns

trhrl RE- HIGH TO RE- LOW 100 ns

tridv RE- LOW TO DATA VALID ' 70 ns

trhdh RE- HIGH TO DACK- HIGH 0 ns

trhdi RE- HIGH TO DATA INVALID 5 40 ns

tdhq DACK- HIGH TO DRQ- LOW ' 0 - ns
<— tpLQH —> <— tpHQL —>

DRQ (QUT) / ; \

—> IDLRL  ~— ———» 'RHDH <-———

DACK (IN) \ / \

~< 'RHRL—>

D0-D7, DP (

Figure 11. DMA Read Timing
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TIMING CHARACTERISTICS WD33C93B

6.1.9 WD-BUS Buffer Write

SYMBOL - CHARACTERISTIC MIN MAX UNITS
tghsl |DRQ HIGH TO RCS- LOW 0 40 ns
tswv__ |RCS- LOW TO WE- VALID 5 20 ns

wo _|WE- PULSE WIDTH (1) 1-10ns Teye
twhwl  |WE- HIGH TO WE- LOW (A) 1-10ns Teye
widv _ |WE- LOW TO DATA VALID 20 ns
twhdi _|WE- HIGH TO DATA INVALID 1- ns
tgish  |DRQ LOW TO RCS- TRISTATE 8 10 Teyc
tshwi__|RCS- TRISTATE TO WE- INVALID 100 ns
twhsh _|WE- HIGH TO RCS- TRISTATE 0 ns
tswl___|RCS- LOW TO WE- LOW 60 ns
twigl _|WE- LOW TO DRQ LOW (2) 55 ns
tslg  |RCS- LOW TO DRQ LOW (3) 75 ns

(1) Two + Twhwl = 2*Tcyc
(2) Guarantees that only one more byte will be transferred.

(3) Guarantees that only one byte will be transferred.

—> lQHSL > «————1!SLaL. — > <—— 'aLSH ——>

DRQ (IN) | \

<— tsLwL —>‘<— twLaL —> ———) ISHWI i<—

RCS (OUT) \

—>{ ISLWV [ <—tWo—>{ tW HWL c——>{ W HS H<—
WE (OUT) / = —

—>tWLDV <> 'WHDI ie—

Figure 12. WD BUS Buffer Write Timing
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6.1.10 WD-BUS Buffer Read

SYMBOL ' CHARACTERISTIC MIN MAX UNITS
tghsl DRQ HIGH TO RCS- LOW 0 40 ns
tslrv RCS- LOW TO RE- VALID -5 20 ns

tro RE- PULSE WIDTH (1) 1-10ns Teyc
trhrl RE- HIGH TO RE- LOW (1) 1-10ns Teyc
tdvrh DATA VALID TO RE- HIGH 20 ns
trhdi RE- HIGH TO DATA INVALID 0 ns
tglsh DRQ LOW TO RCS- TRISTATE 8 10 Teyc
tshri RCS- TRISTATE TO RE- INVALID 100 ns
trhsh RE- HIGH TO RCS- TRISTATE 0 ns
tsirl RCS- LOW TO RE- LOW 60 ns
trigl RE- LOW TO DRQ LOW (2) 55 ns
tslql RCS- LOW TO DRQ LOW (3) 75 ns

(1) Tro + Trhrl = 2*Tcyc
(2) Guarantees that only one more byte will be transferred.

(3) Guarantees that only one byte will be transferred.

—> lgHSL »<———1!slaL ————><—— tQLSH ——>

DRQ (IN) | L

<— tSLRL —><— tRLQL —> —> SHRI ~—
RCS (OUT) \

—) tS|_F{V (—) tRo_).itR HRL

<> IRHSH=<—

‘RE (OUT)

—>{'DVRH | 'RHDI i—

beor o N

Figure 13. WD BUS Buffer Read Timing
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6.1.11 Burst DMA Write

SYMBOL CHARACTERISTIC MIN MAX UNITS
tdiwl DACK- LOW TO WE- LOW 0 ns
twigh WE- LOW TO DRQ- HIGH 50 ns

twr WE- PULSE WIDTH 30 ns
twhw! WE- HIGH TO WE- LOW 30 ns
tdvwh DATA VALID TO WE- HIGH 18 ns
twhdh  |WE- HIGH TO DACK- HIGH 0 ns
twhdi WE- HIGH TO DATA INVALID 0 ns
tdhql DACK- HIGH TO DRQ- LOW 0 ns

—> 'WlQH ~—> lpHaL <]

bRQ (OUT) _\ / \

- tpLwL > i —> tWHDH i<—

—> R >=<lwHwL <

—> tDVWH >=< twHDl <—

Figure 14. Burst DMA Write Timing
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6.1.12 Burst DMA Read

SYMBOL CHARACTERISTIC MIN MAX UNITS
tdirl DACK- LOW TO RE- LOW 0 ns
tdldv DACK- LOW TO DATA VALID 50 ns
trigh RE- LOW TO DRQ- HIGH 60 ns

trd RE- PULSE WIDTH 30 ns
trhri RE- HIGH TO RE- LOW 30 ns
trhdv RE- HIGH TO DATA VALID 80 ns
trhdh RE- HIGH TO DACK- HIGH 0 ns
trhdi RE- HIGH TO DATA INVALID 5 40 ns
tdhql DACK- HIGH TO DRQ- LOW 0 ns

—> RLQH i<—

DRQ (OUT) _\ / \__

—>i tRHDH | 'DHOL |=—

~ IDLAL —>=< 'AD >= 'RHRAL i<—

RE

«——DLDV ——>  <— 'RHDV —>-> RHDI <—

D0-D7, DP __( x X X X )_____

Figure 15. Burst DMA Read Timing
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6.1.13 INTRQ
SYMBOL CHARACTERISTIC MIN MAX UNITS
tihrl INTRQ HIGH TO RE- LOW 0 ns
tri RE- PULSE WIDTH 180 ns
trhil RE- HIGH TO INTRQ LOW 0 100 ns
tilih INTRQ LOW TO INTRQ HIGH 100 ns

; : : . huH
= YHRL —> <— RHIL —>

INTRQ / , :
~— g —>
RE \ /

Figure 16. INTRQ Timing
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TIMING CHARACTERISTICS

6.2

SCSI INTERFACE

6.2.1 Arbitration

SYMBOL CHARACTERISTIC MIN MAX UNITS
tbhbl BSY-, SEL- IN HIGH TO BSY- OUT LOW 12 16 cyc
tblio BSY- OUT LOW TO BUS ID OUT -50 50 ns
tblsl BSY- OUT LOW TO SEL- OUT LOW 2.2 us

<—~——— tBHBL ———>
v/ \
(————-—————-— tBLSL >
SEL i :
<—1BLIO—> \—
DBx {
\
OTOUD o
TQroUp ===-==="= "= """ - e e s s sm s s SCCSsssssssesssmso
NOTE: Tgroup = signals driven by a target = |/6, C/B, MSG and REQ.
Igroup = signals driven by an initiator = ATN and ACK.

Figure 17. Arbitration Timing
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TIMING CHARACTERISTICS wD33C93B

6.2.2 Selecting A Target (As An Initiator)

SYMBOL CHARACTERISTIC MIN MAX UNITS
tsloo SEL- OUT LOW TO "OR-ED" ID OUT 1.2 us
tovao "OR-ED" ID OUT VALID 100 ns
TO ACK-, ATN- OUT

taobh ACK-, ATN- OUT VALID 100 ns
TO BSY- OUT HIGH

tbhbv BSY- OUT HIGH 400 ns
TO BSY- IN LOW VALID

tbish BSY- INLOW TO SEL- OUT HIGH 100 ns

BSY / \

=< 1BHBY >= tBLSH >

—> tsL00 ~—

oo iy
<— 'OVAO —>=—tAOBH —>
ATN (
ACK - /
L LoV I I I I

NOTE: Tgroup = signals driven by a target = I/6, C/B, MSG and REQ.

Figure 18. Timing-Initiator Selecting a Target
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6.2.3 Response To Selection (As A Target)

SYMBOL CHARACTERISTIC MIN MAX UNITS
tslbh SEL- IN LOW TO BSY- IN HIGH 0 ns
tivbh "OR-ED" ID VALID IN 0 ns

TO BSY- IN HIGH
tohbl SEL- LOW, ID VALID, BSY- HIGH 0.4 200 us
TO BSY- OUT LOW
tbloi BSY- OUT LOW 0 ns
TO "OR-ED" ID INVALID IN
tblsh BSY- OUT LOW TO SEL- IN HIGH 0 ns
tavsh ATN- VALID IN TO SEL- IN HIGH 0 ns
tshio SEL- IN HIGH TO Tgroup OUT 100 ns
BSY /: \
< tSLBH —><— tBHBL—-—»i(—— tBLSH —>
= T\ | |
—> YvBH l<—  —>I  BLOI =<
S )
—> AVSH <—
ey ]
ATN {
FOK =mmmm e A
—> 1SHIO =<
Tgroup ]
NOTE: Tgroup = signals driven by a target = /O, C/D, MSG and REQ.

Figure 19. Timing-Target Response
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6.2.4 Reselecting An Initiator (As A Target)

SYMBOL CHARACTERISTIC MIN MAX UNITS
tsloo SEL- OUT LOW TO "OR-ED" ID OUT 1.2 us
tovio "OR-ED" ID OUT VALID 100 ns
TO 1/O AND Tgroup OUT VALID

tiobh I/0 AND Tgroup OUT VALID : 100 ns
TO BSY- OUT HIGH

tbhbv BSY- OUT HIGH 400 ns
TO BSY- IN LOW VALID

tbish BSY- IN LOW TO SEL- OUT HIGH 100 ns

BSY / \

= tHBY =< tBLgH >

i<—1SL00 —>

DBx \

—> tovio>i<e— toBH —>i

110

Tgroup
IgroUp == m = m s s s m e e e e e

signals driven by a target = 0/5, MSG and REQ.

[

NOTE: Tgroup
Igroup

signals driven by an initiator = ATN and ACK.

Figure 20. Timing-Reselecting a Target
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TIMING CHARACTERISTICS

6.2.5 Response To Reselection (As An Initiator)

SYMBOL CHARACTERISTIC MIN MAX UNITS
tslbh SEL- IN LOW TO BSY- IN HIGH 0 ns
tivbh "OR-ED" ID VALID IN 0 ns

. TO BSY- IN HIGH
tilbh I/l- IN LOW TO BSY- IN HIGH 0 ns
tbhao SEL- LOW, ID VALID, BSY- HIGH 100 ns
TO Igroup OUT
tavbl Igroup VALID OUT TO BSY- OUT LOW 100 ns
tbhbl BSY- IN HIGH TO BSY- OUT LOW 0.4 200 ns
tbloi BSY- OUT LOW 0 ns
TO "OR-ED" ID INVALID IN
tbish BSY- OUT LOW TO SEL- IN HIGH 0 ns
tshbh SEL- IN HIGH TO BSY- OUT HIGH 0 ns
BSY / \
< SLBH—><— tgHBL —><—— !BLSH —>=< !SHBH>
SEL \ . ./
—> WBH <— <— 'BLOI —>
— > 1BHAO ><—tAVBL i<
Igroup ; : \
3 —> ULBH <—
Vo . '
L [V« R s
NOTE: Tgroup = signals driven by a target = C/B, MSG and REQ.
Igroup = signals driven by an initiator = ATN and ACK.
Figure 21. Timing-Reselection as Initiator
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6.2.6 Receive Asynchronous Information Transfer In (Acting As An Initiator)

SYMBOL CHARACTERISTIC MIN MAX UNITS

tshpc SEL- IN HIGH TO PHASE CHANGE IN 0 ns
tildt I/O- IN LOW TO DATA BUS TRISTATE 0 125 ns
tperl PHASE CHANGE IN TO REQ- IN LOW 400 ns
tdvrl DATA VALID IN TO REQ- IN LOW 0 ns
trlal REQ- INLOW TO ACK- OUT LOW 0 175 ns
tadli ACK- OUT LOW TO DATA INVALID IN 0 ns
talrh ACK- OUT LOW TO REQ- IN HIGH 0 ns
trhah REQ- IN HIGH TO ACK- OUT HIGH 0 175 ns
tahpc ACK- OUT HIGH TO PHASE CHANGE IN 0 ns

1) \ E

—> tpT <> 'DVAL j<—>{ tALDI i<—

«—— 'PCRL ——>

REQ

—> 'RLAL | 'ALRH | tRHAH, tAHPC -

ATN

NOTE: Phase = signals that define the bus = C/B and MSG

Figure 22. Timing-Asynchronous Transfer as Initiator
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6.2.7 Send Asynchronous Information Transfer In (Acting As A Target)

SYMBOL CHARACTERISTIC MIN MAX UNITS

tshpc SEL- IN HIGH TO PHASE CHANGE OUT 100 ns
tildo I/O- OUT LOW TO DATA OUT 800 ] ns
tdvrl DATA OUT VALID TO REQ- OUT LOW 55 ns
tperl PHASE CHANGE OUT TO REQ- OUT LOW 500 ns
trial REQ- OUT LOW TO ACK- IN LOW 0 ns
talrh ACK- IN LOW TO REQ- OUT HIGH 0 175 ns
taldi ACK- IN LOW TO DATA OUT INVALID 0 ns
trhah REQ- OUT HIGH TO ACK- IN HIGH 0 ns
tahpc ACK- IN HIGH TO PHASE CHANGE OUT 100 ns
tahrl ACK- IN HIGH TO REQ- OUT LOW 0 175 ns
SEL

o —\ Ai

‘< 'ILDO = IDVRL > <— tALDI —>;

s I—

j<— tPCRL ——>

= ,- \

—>tRLAL | tALRH | IRHAH | tAHPC =< |

ACK = tAHRL —>

ATN

NOTE: Phase = signals that define the bus = C/B and MSG

Figure 23. Timing-Asynchronous Transfer as Target
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6.2.8 Send Asynchronous Information Transfer Out (Acting As An Initiator)

SYMBOL CHARACTERISTIC MIN MAX UNITS
tshpc SEL- IN HIGH TO PHASE CHANGE IN 0 ns
tihdo 1/0- IN HIGH TO DATA OUT 0 ns
tperl PHASE CHANGE IN TO REQ- IN LOW 400 ns
trlal REQ- IN LOW TO ACK- OUT LOW 0 175 ns
tdval DATA OUT VALID TO ACK- OUT LOW 55 ns
talrh ACK- OUT LOW TO REQ- IN HIGH 0 ns
trhah REQ- IN HIGH TO ACK- OUT HIGH 0 175 ns
trhdi REQ- IN HIGH TO DATA OUT INVALID 0 ns
tahpc ACK- OUT HIGH TO PHASE IN CHANGE 0 ns

&/

—> ISHPC =

PHASE

DBx

o /

)

i IHDO > «—> tpyAL i<—

-

\

{<—— tPCRL ——>

REQ

i« tRHDI—>

—>tRLAL | {ALRH| 'RHAH | 'AHPC =<

ACK

\ /

ATN

NOTE: Phase = signals that define the bus = C/E) and MSG

Figure 24. Timing-Asynchronous Transfer Out as Initiator

ADVANCE INFORMATION 12/10/90
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6.2.9 Receive Asynchronous Information Transfer Out (Acting As A Target)

SYMBOL CHARACTERISTIC MIN MAX UNITS
tshpc SEL- IN HIGH TO PHASE CHANGE OUT 100 ns
tihdt I/O- OUT HIGH TO DATA BUS TRISTATE 0 ns
tperl PHASE CHANGE TO REQ- OUT LOW 500 ns

trial REQ- OUT LOW TO ACK- IN LOW 0 ns
tdval DATA IN VALID TO ACK- IN LOW 0 ns
talrh ACK- IN LOW TO REQ- OUT HIGH 0 175 ns
trhdi REQ- OUT HIGH TO DATA IN INVALID 0 ns
trhah REQ- OUT HIGH TO ACK- IN HIGH 0 ns
tahpc ACK- IN HIGH TO PHASE CHANGE OUT 0 ns
tahrl ACK- IN HIGH TO REQ- OUT LOW 0 175 ns

A
7S) _—/ L

é(—tIHDT ><.__> tpvaL H tRHDI (

<—— 'PCRL — >

REQ § \

—>tRLAL i 'ALRH! 'RHAH | TAHPC = |

ACK < tAHRL —>

ATN

NOTE: Phase = signals that define the bus = C/B and MSG

Figure 25.Timing-Receive Asynchronous Transfer Out As Target
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6.2.10 Receive Synchronous Information Transfer In (5 and 10 Mb/s) (Acting As An Initiator)

SYMBOL CHARACTERISTIC MIN MAX UNITS
tdvrl DATA VALID IN TO REQ- INLOW 0 ns
tridi REQ- IN LOW TO DATA INVALID 30 ns
trcyc REQ- IN CYCLE TIME 100 ns
trirh REQ- IN LOW TO REQ- IN HIGH 30 ns
trhrl REQ- IN HIGH TO REQ- IN LOW 30 ns
talah ACK- OUT LOW TO ACK- OUT HIGH (1) 1-10ns Teyc
tahal ACK- OUT HIGH TO ACK- OUT LOW (1) 1-10ns Teyc
tahpc ACK- OUT HIGH TO PHASE CHANGE 0 ns

PARAMETERS tshpc, tildt, and tpcrl ARE ALSO APPLICABLE AND ARE IDENTICAL TO
THOSE IN 6.2.6.

(1) Tahal + Talah = 2*Tcyc

—> 'DVRL | 'RLDI je—

=N I S

i<—— tRCYC —>

REQ

—> RRH | 'RHRL | !ALAH | 'AHAL =<—

ACK

PHASE

ATN

NOTE: Phase = signals that define the bus = C/B, I/(_) and MSG

Fig. 26.Timing-Receive Synchronous Transfer In As Initiator
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6.2.11a Send Synchronous Information Transfer In (5 Mb/s) (Acting As A Target)

SYMBOL CHARACTERISTIC MIN MAX UNITS
tdvrl DATA VALID OUT TO REQ- OUT LOW 55 ns
tridi REQ- OUT LOW TO DATA INVALID 100 ns
trirh REQ- OUT LOW TO REQ- OUT HIGH (1) 1-10ns Teyc
trhrl REQ- OUT HIGH TO REQ- OUT LOW (1) 1-10ns Teyc
tacyc ACK- IN CYCLE TIME 200 ns
talah ACK- INLOW TO ACK- IN HIGH 50 ns
tahal ACK- IN HIGH TO ACK- IN LOW 50 ns
tahpc ACK- IN HIGH TO PHAS CHANGE OUT 0 ns

PARAMETERS tshpc, tildo, and tpcrl ARE ALSO APPLICABLE AND ARE IDENTICAL TO THOSE
IN6.2.7.

(1) Trhrl + Trirh = 2*Tcyc

—> DVRL | RLDI  ~—

oo — X

——> 'RAH | 'RHRL j<—

REQ

—i 'ALAH ; TAHAL =

ACK

PHASE

ATN

NOTE: Phase = signals that define the bus = C/B, l/6 and MSG

Figure 27. Timing-Send Synchronous Transfer In As Target
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WwD33C93B

6.2.11b Send Synchronous Information Transfer In (10 Mb/s) (Acting As A Target)

SYMBOL CHARACTERISTIC MIN MAX UNITS
tdvrl DATA VALID OUT TO REQ- OUT LOW 25 ns
rirldi REQ- OUT LOW TO DATA INVALIF 35 ns
trirh REQ- OUT LOW TO REQ- OUT HIGH (1) 1-10ns Teyc
trhrl REQ- OUT HIGH TO REQ- OUT LOW (1) 1-10ns Teyc
tacyc ACK- IN CYCLE TIME 100 ns
talah ACK- IN LOW TO ACK- IN HIGH 30 ns
tahal ACK- IN HIGH TO ACK- IN LOW 30 ns
tahpc ACK- IN HIGH TO PHASE CHANGE OUT 0 ns

PARAMETERS tshpc, tildo, and tpcrl ARE ALSO APPLICABLE AND ARE IDENTICAL TO
THOSE IN6.2.7.

(1) Trhrl + Trirh = 2*Teye

REQ

@—(

—> DVRL | 'RLDI

-~

X

—>

'RRH | 'RHRL ie——

—> tALAH i tAHAL

ACK

<— tacyc —>

-

i<— tAHPC —>|

PHASE

\

ATN

NOTE:

Phase = signals that define the bus = C/B, |/6 and MSG

Figure 28. Timing-Send Synchronous Transfer In As Target
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6.2.12a Send Synchronous Information Transfer Out (5 Mb/s) (Acting As An Initiator)

SYMBOL CHARACTERISTIC MIN MAX UNITS
tdval DATA VALID OUT TO ACK- OUT LOW 55 ns
taldi ACK- OUT LOW TO DATA INVALID 100 ns
trcyc REQ- IN CYCLE TIME 200 ns
trirh REQ- IN LOW TO REQ- IN HIGH 50 ns
trhrl REQ- IN HIGH TO'REQ- IN LOW 50 ‘ ns
talah ACK- OUT LOW TO ACK- OUT HIGH (1) 1-10ns Teyc
tahal ACK- OUT HIGH TO ACK- OUT LOW (1) 1-10ns Teye
tahpc ACK- OUT HIGH TO PHASE CHANGE IN 0 ns

PARAMETERS tshpc, tihdo, and tpcrl ARE ALSO APPLICABLE AND ARE IDENTICAL
TO THOSE IN6.2.8.

(1) Tahal + Talah = 2*Tcyc

-<— 'RCYC —>|

PHASE X

—> WRH | 'RHRL ~—

REQ

—> tALAH | fAHAL = i<— tAHPC —>i

ACK

—> DVAL | tADl ~—
= ) x

ATN

NOTE: Phase = signals that define the bus = C/B, I/6 and MSG

Figure 29. Timing-Send Synchronous Transfer Out As Initiator
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WD33C93B

6.2.12b Send Synchronous Information Transfer Out (10 Mb/s) (Acting As An Initiator)

SYMBOL CHARACTERISTIC MIN MAX UNITS
tdval DATA VALID OUT TO ACK- OUT LOW 25 ns
taldi ACK- OUT LOW TO DATA INVALID 35 ns
treyc REQ- IN CYCLE TIME 100 ns
trirh REQ- IN LOW TO REQ- IN HIGH 30 ns
trhrl REQ- IN HIGH TO REQ- IN LOW 30 ns
talah ACK- OUT LOW TO ACK- OUT HIGH (1) 1-10ns Teyc
tahal ACK- OUT HIGH TO ACK- OUT LOW (1) 1-10ns Teyc

tahpc ACK- OUT HIGH TO PHASE CHANGE IN 0 ns

PARAMETERS tshpc, tihdo, and tpcrl ARE ALSO APPLICABLE AND ARE IDENTICAL
TO THOSE IN 6.2.8.

(1) Tahal + Talah = 2*Tcyc

i<«— TRCYC —>

PHASE

REQ

—> 'RRH | 'RHRL f<——

—> taLAH | tAHAL

ACK

DBx

—>i tpVAL

-~

tALDI

i<— YAHPC —>

-

~ I

;

ATN

NOTE: Phase = signals that define the bus = C/B, IO and MSG

Figure 30. Timing-Send Synchronous Transfer Out As Initiator
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TIMING CHARACTERISTICS

6.2.13 Receive Synchronous Information Transfer Out (5 and 10 Mb/s) (Acting As A Target)

SYMBOL CHARACTERISTIC MIN MAX UNITS
tdval DATA VALID IN TO ACK- IN LOW 0 ns
taldi ACK- IN LOW TO DATA INVALID 30 ns
trirh REQ- OUT LOW TO REQ- OUT HIGH (1) 1-10ns Teyc
trhrl REQ- OUT HIGH TO REQ- OUT LOW (1) 1-10ns Teyc
tacyc ACK- IN CYCLE TIME 100 ns
talah ACK- IN LOW TO ACK- IN HIGH 30 ns
tahal ACK- IN HIGH TO ACK- IN LOW 30 ns
tahpc ACK- IN HIGH TO PHASE CHANGE OUT 0 ns

PARAMETERS tshpc, tihdt, and tpcrl ARE ALSO APPLICABLE AND ARE
IDENTICAL TO THOSE IN 6.2.9.

(1) Trbrl + Trlrh = 2*Teyc

)

PHASE

REQ

ACK

DBx

ATN

'RRH | 'RHRL j<—

—>! 1ALAH AHAL  i—

i<— tAHPC —>!

tbvAL

i taLDI

_(

X

— tacyc >

NOTE: Phase = signals that define the bus = C/B and MSG

Fig. 31. Timing-Receive Synchronous Transfer Out As Target
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WwD33C93B
6.2.14 Arbitration To Bus Free
SYMBOL CHARACTERISTIC MIN MAX UNITS
tslbh SEL- IN LOW 6+50ns Teyc
TO BSY- HIGH, DATA TRI-STATE

BSY :

\ /

SEL \<— 'SLBH —>
DBX =sesemmeamaaaaaan X X s

Figure 32. Arbitration to Bus Free Timing
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6.2.15 Selection (As An Initiator) Or Reselection (As A Target) To Bus Free (Selection Timeout)

SYMBOL CHARACTERISTIC MIN MAX UNITS
ttadc TIMEOUT OR ABORT 0 ns
TO DATA BUS CLEARED
tdesh DATA BUS CLEARED TO SEL- OUT HIGH 201 us
tshdt SEL- OUT HIGH TO DATA BUS TRISTATE 800 ns
tshih SEL- OUT HIGH TO cntl TRISTATE 800 ns
BSY /
. > 'besH | tSHDT |
DBx \d Xowmoommmaaao s
—>'  ISHH <=
Tgroup or y
Iggroupp Xommmmmmmmmmm
NOTE: Tgroup = signals driven by a target = 1/0-, C/D-, MSG-, REQ-
Igroup = signals driven by an initiator = ATN-, ACK-

Figure 33. Timing-Selection to Bus Free
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6.2.16 Connected-As-An-Initiator To Bus Free

SYMBOL CHARACTERISTIC MIN MAX UNITS
tbhdt BSY- IN HIGH TO DATA BUS TRISTATE 8+75ns Teye
tbhgt BSY- IN HIGH TO Igroup TRISTATE 8+75ns Teyc

BSY /
—> BHDT
DB DN
—> | 1BHGT | ==
Igroup QR
NOTE: Igroup = signals driven by an initiator = ATN-, ACK-
Figure 34. Timing-Initiator to Bus Free
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WD33C93B

TIMING CHARACTERISTICS

6.2.17 Connected-As-A-Target To Bus Free

NOTE: Tgroup = signals driven by an initiator =

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

SYMBOL CHARACTERISTIC MIN MAX UNITS
tbhdt BSY- OUT HIGH TO DATA BUS TRISTATE 8+75ns Teye
tbhgt BSY- OUT HIGH TO Tgroup TRISTATE 8+75ns Teyc

BSY /| :
— 'BHDT
DBx | Ko
—> . IBHGT | =
Tgroup QR

Figure 35. Timing-Target to Bus Free
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