




































































































WD33C93B TIMING CHARACTERISTICS 

6.1.6 Processor Read (Direct Addressing) 

SYMBOL CHARACTERISTIC MIN MAX UNITS 
taval ADDR VALID TO ALE LOW 40 ns 
talai ALE LOW TO ADDR INVALID 0 ns 
talrl ALE LOW TO RE- LOW 30 ns 
tclrl CS- LOW TO RE- LOW 0 ns 
tre CS- LOW, RE- LOW TIME 180 10000 ns 

trldv RE- LOW TO DATA VALID 162 ns 
trhch RE- HIGH TO CS- HIGH -5 ns 
trhdi RE- HIGH TO DATA INVALID 5 40 ns 
trhrl RE- HIGH TO RE- OR WE- LOW 100 ns 
tahal ALE HIGH TO ALE LOW 40 1000 ns 

AO 

�~�i�t�A�H�A�L�~� 
ALE 

i ---.l tCLRL �i�~� �~� tRHCH �i�~� 
�-�-�~�'�~�\�i� / \ 
"I ' '----I 
�~� tALRL ----...: II( tRE .. : II( tR HRL �-�-�-�l�.�~�:� 

CS 

RE : \ Ii L 
------..! tAVAL : tALAI �i�~�~�!�~�-�-�t�-�R�-�L�D�-�V�-�~�-�"�"�!�-�-�-�'�!�-�<� tRHDI >! 

:. : r------"""'\: :r---------. 
0-D7, DP ADDRESS 

Figure 9. Processor Read (Direct) Timing 
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TIMING CHARACTERISTICS WD33C93B 

6.1.7 DMA Write 

SYMBOL CHARACTERISTIC MIN MAX UNITS 

tdlwl DACK- LOW TO WE- LOW 0 ns 
tdlqh DACK- LOW TO DRO- 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 DRO- LOW 0 ns 

:..- tOLOH ---.: ~ tOHOL ~ 
ORO (OUT)"\: Ii-: -------+-------.\ 

! ~---

---..i tOLWL ,..- ~:::. tWHOH 1..-
OACK (IN) \: Ii-' ------,L 

WE 

lOll( tWR ----:l.~:! .... OII(E__---tw HWL-----:l.~:: 

------~\~: __ ~ __ ~/ri ----------~~ 
AA~lAA,~AA,AAJ~AAAA~/\AAN:J~t-ov-W--H->+<-:---tw-H-O-I~i~ 

00-07, OP 

Figure 10. DMA Write Timing 
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WD33C938 TIMING CHARACTERISTICS 

6.1.8 DMA Read 

SYMBOL CHARACTERISTIC MIN MAX UNITS 
tdlrl DACK- LOW TO RE- LOW 0 ns 

tdlqh DAKC- Low TO DRQ- HIGH 75 ns 
trd RE- PULSE WIDTH 80 ns 

trhrl RE- HIGH TO RE- LOW 100 ns 
trldv RE- LOW TO DATA VALID 70 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 

~ tOLQH ---+i 1~ tOHQL ~ 
\ i Jr--. -----i---~\"--: __ ORQ (OUT) 

OACK (IN) 

------..! tOLRL !:..- ~:. tRHOH !..-

\~: --~----~~/~. --~~ 
! ..... E--- tRO ----:l .. ~ .. :! .... E_--- t R HR L---~"~; 

RE ----~\~I ~~I L 
-----..! tRLOV !. ..! tRHOI !..-

00-07, OP --------------~{~--------~)~. ----------

Figure 11. DMA Read Timing 
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TIMING CHARACTERISTICS 

6.1.9 WD-BUS Buffer Write 

SYMBOL CHARACTERISTIC 
tQhsl ORO HIGH TO RCS- LOW 
tslwv RCS- LOW TO WE- VALID 

two WE- PULSE WIDTH (1) 

twhwl WE- HIGH TO WE- LOW (A) 

twldv WE- LOW TO DATA VALID 
twhdi WE- HIGH TO DATA INVALID 
tqlsh ORO LOW TO RCS- TRISTATE 

tshwi RCS- TRISTATE TO WE- INVALID 

twhsh WE- HIGH TO RCS- TRISTATE 

tslwl RCS- LOW TO WE- LOW 

twlQI WE- LOW TO ORO LOW (2) 

tslQI RCS- LOW TO ORO LOW (3) 

(1) Two + Twhwl = 2*Tcyc 

(2) Guarantees that only one more byte will be transferred. 

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

WD33C93B 

MIN MAX UNITS 

0 40 ns 
-5 20 ns 

1-10ns Tcyc 

1-10ns Tcyc 

20 ns 
1- ns 

8 10 Tcyc 

100 ns 

0 ns 

60 ns 

55 ns 

75 ns 

ORQ (IN) 

~ tQHSL >i ...... £:-----tSLQL ---~ • ..;: ...... E--- tQLSH .: 

~~: --~: --------~\~; -------1----1 
i....- tSLWL .:. tWLQL --.: ---..: tSHWI :~ 

------.\\-i __ ----:-_______ --'1 : 
----..i tSLWV : • i----two----.; t W HW L :. • : tw HS Hl.--

------'~ I \L....-i ----oJ1 
----..:tWLOV:""'-': tWHOI : _____ 

L 

-
ReS (OUT) 

WE (OUT) 

00·07, OP ----~ : X~------.)~------I 

Figure 12. WD BUS Buffer Write Timing 
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WD33C938 TIMING CHARACTERISTICS 

6.1.10 WD-BUS Buffer Read 

SYMBOL CHARACTERISTIC MIN MAX UNITS 
tqhsl ORO HIGH TO RCS- LOW 0 40 ns 
tslrv RCS- LOW TO RE- VALID -5 20 ns 
tro RE- PULSE WIDTH (1) 1-10ns Tcyc 

trhrl RE- HIGH TO RE- LOW (1) 1-10ns Tcyc 

tdvrh DATA VALID TO RE- HIGH 20 ns 
trhdi RE- HIGH TO DATA INVALID 0 ns 
tqlsh ORO LOW TO RCS- TRISTATE 8 10 Tcvc 
tshri RCS- TRISTATE TO RE- INVALID 100 ns 

trhsh RE- HIGH TO RCS- TRISTATE 0 ns 

tslrl RC$- LOW TO RE- LOW 60 ns 
trlql RE- LOW TO ORO LOW (2) 55 ns 
tslql RCS- LOW TO ORO 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. 

--.l tOHSL ~ ..... c:~---tSLOL -----} • .:: ...... c:~- tOLSH .; 
, : 

J ,\~! ____ ~:---
~ tSLRL -----..;.- tRLOL ~ -----..i tSHRI i~ 

--~\, I,' , 
~·--------~i--------------------------J· 

~! tSLRV ! .... c:c-----i.~: tRO--.jtR HRL !c: .: tR HSH~ 

__ -----" \' I! \ / L 

ORO (IN) 

;--

~CS (OUT) 

RE (OUT) 

~: 'OVRH! tRHOI!~ 

00-07 OP ~~-.JX"--------''I:IttIt/!I:ItI 

Figure 13. WD BUS Buffer Read Timing 
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TIMING CHARACTERISTICS WD33C93B 

6.1.11 Burst DMA Write 

SYMBOL CHARACTERISTIC MIN MAX UNITS 

tdlwl DACK- LOW TO WE- LOW 0 ns 
twlqh WE- LOW TO DRQ- HIGH 50 ns 
twr WE- PULSE WIDTH 30 ns 

twhwl 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 

ORO (OUT) 1 \,,--1 _ 

Figure 14. Burst DMA Write Timing 
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WD33C938 TIMING CHARACTERISTICS 

6.1.12 Burst DMA Read 

SYMBOL CHARACTERISTIC MIN MAX UNITS 

tdlrl DACK- LOW TO RE- LOW 0 ns 
tdldv DACK- LOW TO DATA VALID 50 ns 
trlqh RE- LOW TO DRO- HIGH 60 ns 
trd RE- PULSE WIDTH 30 ns 
trhrl 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 DRO- LOW 0 ns 

~i tRLOH !~ 
-

" / \ ORO (OUT) 

i -: tRHOH tOHOL !~ --
OACK (IN) \, n / 

~ tOLRL .. : ... tRO 

T 
tRHRL !...- ) RE \ \ 

~tOLOV ~: ~ tRHOV ~---.i tRHOI !--c:------

00-07, OP 4 X X X 0 

Figure 15. Burst DMA Read Timing 
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TIMING CHARACTERISTICS 

6.1.13INTRQ 

SYMBOL CHARACTERISTIC 

tihrl INTRa HIGH TO RE- LOW 
tri RE- PULSE WIDTH 

trhil RE- HIGH TO INTRa LOW 

tilih INTRa LOW TO INTRa HIGH 

INTRQ _--II 

MIN 

0 
180 
0 

100 

i~tRHIL 
! 

MAX 

100 

: tlLlH . 
-----..: 01( .: 

\1 / 

WD33C93B 

UNITS 

ns 
ns 

ns 

ns 

RE 

r-- tRI ----'i 
--------~\~i ____ ~/~-----------------

Figure 16. INTRQ Timing 
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WD33C93B 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 eye 
tblio BSY- OUT LOW TO BUS 10 OUT ,50 50 ns 

tblsl BSY- OUT LOW TO SEL- OUT LOW 2.2 us 

BSY ~ \!-! __________ _ 

SEL 

OBx 

Igroup 

!.. tBLSL ----~ ... ~i 

\t..-l --:~tBLlO~ 

--------:---~\~--------

Tgroup - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NOTE: Tgroup signals driven by a target = 1/0, CIO, 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" 10 OUT 1.2 us 

tovao "OR-ED" 10 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 

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

____________ ~I \~--~ 
:-< tBHBV >-:-< tSLSH >-: 

~ __________________ ~ ________ ~/r' ---
tSLOO :..--

BSY 

SEL \ 
~; 

.. 
OBx ----------~(============================================= i~ tOVAO ~:~ tAOBH~: 

ATN --------------~(~\ -----------------------
ACK I 

Tgroup - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NOTE: Tgroup = signals driven by a target = 1/0, CIO, MSG and REQ. 

Figure 18. Timing-Initiator Selecting a Target 
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WD33C93B TIMING CHARACTERISTICS 

6.2.3 Response To Selection (As A Target) 

SYMBOL 
tslbh 
tivbh 

tbhbl 

tbloi 

tblsh 
tavsh 
tshio 

BSY 

SEl 

DBx 

ATN 

ACK 

Tgroup 

30-56 

CHARACTERISTIC MIN MAX UNITS 
SEL- IN LOW TO BSY- IN HIGH 0 ns 
"OR-ED" 10 VALID IN 0 ns 

TO BSY- IN HIGH 
SEL- LOW, 10 VALID, BSY- HIGH 0.4 200 us 

TO BSY- OUT LOW 
BSY- OUT LOW 0 ns 

TO "OR-ED" 10 INVALID IN 
BSY- OUT LOW TO SEL- IN HIGH 0 ns 
ATN- VALID IN TO SEL- IN HIGH 0 ns 
SEL- IN HIGH TO Tgroup OUT 100 ns 

______ ~I \~ ______________ __ 
--'f t'lBH ~- tBHBl ~ tBlSH . I 
~ tIVBH:___ ~! tBlOI l~ 

----~(~--------------~)~: ~----------­
~ tAVSH i"'--

--------------------~(~--~------------

......... --- ........ __ .... _ .. _-----_ ............. __ ................ __ .... __ ......... _ .. - .... - .. oo ........ -- ... -

~ tSHIO 

- -
NOTE: Tgroup = signals driven by a target = 1/0, C/D, MSG and REO. 

Figure 19. Timing-Target Response 
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TIMING CHARACTERISTICS WD33C93B 

6.2.4 Reselecting An Initiator (As A Target) 

SYMBOL CHARACTERISTIC MIN MAX UNITS 
tsloo SEL- OUT LOW TO "OR-ED" 10 OUT 1.2 us 
tovio "OR-ED" 10 OUT VALID 100 ns 

TO I/O AND Tgroup OUT VALID 
tiobh I/O AND Tgroup OUT VALID 100 ns 

TO BSY- OUT HIGH 
tbhbv BSY- OUT HIGH 400 ns 

TO BSY- IN LOW VALID 
tblsh BSY- IN LOW TO SEL- OUT HIGH 100 ns 

BSY ----------------~f \~--~--
!---- tBHBV ~< tBLSH >-! . : I 

SEL \ 

i--tSLOO ~ 
OBX' :(r----------;.----------

------.! tOVIO>-:"- tIOBH~! 

I/O 
---------i---4\~ _____________ ___ 

Tgroup 

Igroup - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NOTE: Tgroup signals driven by a target = C/O, MSG and REO. 

Igroup signals driven by an initiator = ATN and ACK. 

Figure 20. Timing-Reselecting a Target 
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WD33C938 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" 10 VALID IN 0 ns 
TO BSY- IN HIGH 

tilbh 1/1- IN LOW TO BSY- IN HIGH 0 ns 
tbhao SEL- LOW, 10 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" 10 INVALID IN 
tblsh BSY- OUT LOW TO SEL- IN HIGH 0 ns 
tshbh SEL- IN HIGH TO BSY- OUT HIGH 0 ns 

BSY --~~/ \~~~~--
!~tSlBH~""'- tBHBl ~!::::_ tBlSH ~~ tSHBH>1 

~~j --~----~~~I 
____ : 'IVBH :~ :_ tBlOI ~ 

SEl 

DBx ----(~! . }r---' --

~: tBHAO >j~tAVBl:~ 

Igroup \~------------------------------. . 
----i tllBH:~ 

1/0 --------~\~!---------------------------------------------

Tgroup - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - " - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

NOTE: Tgroup signals driven by a target = C/D, MSG and REO. 

Igroup signals driven by an initiator = ATN and ACK. 

Figure 21. Timing-Reselection as Initiator 
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TIMING CHARACTERISTICS WD33C938 

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 1/0- IN LOW TO DATA BUS TRISTATE 0 125 ns 
tpcrl PHASE CHANGE IN TO REO- IN LOW 400 ns 

tdvrl DATA VALID IN TO REO- IN LOW 0 ns 
trial REO- IN LOW TO ACK- OUT LOW 0 175 ns 
tadli ACK- OUT LOW TO DATA INVALID IN 0 ns 
talrh ACK- OUT LOW TO REO- IN HIGH 0 ns 

trhah REO- IN HIGH TO ACK- OUT HIGH 0 175 ns 
tahpc ACK- OUT HIGH TO PHASE CHANGE IN 0 ns 

SEl ~ .. 
~ tSHPC 

PHASE --------~X~-----------------------------------x=== 
\ C -

I/O 

---~ IllOT i .... ""'<-----,lI.~: IOVRl ~""O(:-------;l.~ IAlOI i~ 

DBx ___ ----'-----') (' X..----i--
.... 0(;---- tpCRl ----:.~i 

\ /, 
~i IRlAl IAlRH! tRHAHi 

~K------------------------~\ fr' -------

REO 

ATN 

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

Figure 22. Timing-Asynchronous Transfer as Initiator 
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WD33C93B TIMING CHARACTERISTICS 

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 1/0- OUT LOW TO DATA OUT 800 ns 

tdvrl DATA OUT VALID TO REQ- OUT LOW 55 ns 
tpcrl 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 --1 
~ tSHPC j ..... 

PHASE ------~~========================x,~----
1/0 \ A~_ 

:.- tlLDO >-j-< tDVRL>-j j~ tALDI ----...: 

DBx : {=====·===:·======X~~-_-_~~-_-_-_-_-_ 
j.....-- tpCRL ~i 

\t j: \<,--: _ 

----..jtRLAL j tALRH j tRHAH j tAHPC i ..... : 
REO 

ACK --------------~\ )~ tAHRL~ 

ATN 

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

Figure 23. Timing-Asynchronous Transfer as Target 
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TIMING CHARACTERISTICS 

6.2.8 Send Asynchronous Information Transfer Out (Acting As An Initiator) 

SYMBOL CHARACTERISTIC 
tshpc SEL- IN HIGH TO PHASE CHANGE IN 

tihdo 1/0- IN HIGH TO DATA OUT 

tpcrl PHASE CHANGE IN TO REO- IN LOW 

trial REO- IN LOW TO ACK- OUT LOW 

tdval DATA OUT VALID TO ACK- OUT LOW 
talrh ACK- OUT LOW TO REO- IN HIGH 

trhah REO- IN HIGH TO ACK- OUT HIGH 

trhdi REO- IN HIGH TO DATA OUT INVALID 
tahpc ACK- OUT HIGH TO PHASE IN CHANGE 

SEl J 
~ tSHPC 

MIN MAX 

0 
0 

400 
0 175 
55 
0 
0 175 

0 
0 

WD33C93B 

UNITS 
ns 

ns 

ns 

ns 

ns 
ns 

ns 

ns 

ns 

PHASE ------~x~--------------------~x.~ __ __ 
I/O ____ .....Jf t'--__ 

i.-tIHOO .. [ .... ~~».,: tOVAL i~ 

----~~[( X'--__ --~x.~~-DBx 

!~ tpCRl ----..! !~tRHOI--.i 

REO \\ . / 
~!tRLAL [tALRH , tRHAH : tAHPC !~ 

ACK 
\,,--! _---J/ 

ATN 

NOTE: Phase = signals that define the bus = c/o and MSG 

Figure 24. Timing-Asynchronous Transfer Out as Initiator 
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WD33C938 TIMING CHARACTERISTICS 

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 1/0- OUT HIGH TO DATA BUS TRISTATE 0 ns 
tpcrl 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 

SEl --f 
~ tSHPC 

PHASE ----------~~~--------------------------------~0~-----
1/0 ____ -JJ: ~'----

~ tlHOT >-:;....~-:J.~: tOVAl ,~, tRHOI :..-

DBx _ ___ ---:-__ -1):: :( ! X'r--:-----.~. ~:~--~~l,--~·~· ~---­
:~ tpCRl-------': 

\~i --t-----'I ! \>,---, _ 

~tRlAl tAlRHl tRHAH 1 tAHPC :..- i 

ACK -------------------------------,\"-________ -'A~- tAHRl ~ 

REO 

ATN 

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

Figure 25.Timing-Receive Asynchronous Transfer Out As Target 
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TIMING CHARACTERISTICS WD33C93B 

6.2.10 Receive Synchronous Information Transfer In (5 and 10 Mb/s) (Acting As An Initiator) 

SYMBOL CHARACTERISTIC MIN MAX 
tdvrl DATA VALID IN TO REQ- IN LOW 0 
trldi REQ- IN LOW TO DATA INVALID 30 
trcvc REQ- IN CYCLE TIME 100 
trlrh REQ- IN LOW TO REQ- IN HIGH 30 
trhrl REQ- IN HIGH TO REQ- IN LOW 30 
talah ACK- OUT LOW TO ACK- OUT HIGH (1) HOns 
tahal ACK- OUT HIGH TO ACK- OUT LOW (1) HOns 
tahpc ACK- OUT HIGH TO PHASE CHANGE 0 

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

(1) Tahal + Talah = 2*Tcyc 

UNITS 
ns 
ns 
ns 
ns 

ns 

Tcvc 
Tcvc 
ns 

-..: tOVRL tRLOI:"--

OBx -{r-------,Xr----t-! ----"""""\X,..---------
:..-- tRCYC ~! 

-\ I: \~! ---,I 
---..: tRLRH tRHRL: 

REQ 

tAHAL :~ 

ACK \! 1 \,,--: ----J/ 
!..- tAHPC~: 

PHASE __________________________________________________ ~xr-----

ATN 

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

Fig. 26.liming-Receive Synchronous Transfer In As Initiator 
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WD33C93B TIMING CHARACTERISTICS 

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 

trldi REQ- OUT LOW TO DATA INVALID 100 ns 

trlrh REQ- OUT LOW TO REQ- OUT HIGH {1} HOns Tcyc 

trhrl REQ- OUT HIGH TO REQ- OUT LOW {1} HOns Tcyc 

tacyc ACK- IN CYCLE TIME 200 ns 

talah ACK- IN LOW 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, tilde, and tpcrl ARE ALSO APPLICABLE AND ARE IDENTICAL TO THOSE 
IN 6.2.7. 

(1) Trhrl + Trlrh = 2*Tcyc 

PHASE ________________________________________________ ~X~----

ATN 

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

Figure 27. Timing-5end Synchronous Transfer In As Target 
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TIMING CHARACTERISTICS WD33C93B 

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

SYMBOL CHARACTERISTlC MIN MAX UNITS 
tdvrl DATA VALID OUT TO REQ- OUT LOW 25 
rtrldi REQ- OUT LOW TO DATA INVALIF 35 
trlrh REQ- OUT LOW TO REQ- OUT HIGH (1) 1-10ns 
trhrl REQ- OUT HIGH TO REQ- OUT LOW (1) HOns 

tacyc ACK- IN CYCLE TIME 100 
talah ACK- IN LOW TO ACK- IN HIGH 30 
tahal ACK- IN HIGH TO ACK- IN LOW 30 
tahpc ACK- IN HIGH TO PHASE CHANGE OUT 0 

PARAMETERS tshpc, tilda, and tpcrl ARE ALSO APPLICABLE AND ARE IDENTICAL TO 
THOSE IN 6.2.7. 

(1) Trhrl + Trlrh = 2*Tcyc 

----..j tOVRL tRLOI :~ 

ns 

ns 
Tcyc 
Tcyc 
ns 
ns 
ns 
ns 

OBx -i~~----: -t-~-R-H-,t~t-R-H-R-L-+i~-----.X~-----------------------------

REO \ / \,,--1 _--JI 
---...: tALAH : tAHAL i"-

ACK -------,\ I \lj-i _----.Jl : 
i~ tACYC ~: i~ tAHPC ~: 

PHASE ________________________________________________ --JX~-----

ATN 

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

Figure 28. Timing-Send Synchronous Transfer In As Target 
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WD33C93B TIMING CHARACTERISTICS 

6.2.12a Send Synchronous Information Transfer Out (5 Mb/s) (Acting As An Initiator) 

SYMBOL CHARACTERISTIC MIN MAX 
tdval DATA VALID OUT TO ACK- OUT LOW 55 
taldi ACK- OUT LOW TO DATA INVALID 100 
trcyc REO- IN CYCLE TIME 200 
trlrh REO- IN LOW TO REO- IN HIGH 50 
trhrl REO- IN HIGH TO !REO- IN LOW 50 
talah ACK- OUT LOW TO ACK- OUT HIGH (1) 1-10ns 
tahal ACK- OUT HIGH TO ACK- OUT LOW (1) 1-10ns 
tahpc ACK- OUT HIGH TO PHASE CHANGE IN 0 

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

(1) Tahal + Talah = 2*Tcyc 

UNITS 
ns 
ns 
ns 
ns 
ns 

Tcyc 

Tcyc 
ns 

PHASE -----i-. --------+!--------------lX'---
~ tRLRH tRHRL:~ 

\ ___ ! ---1/ \~: ----J/ REQ 

--..: tALAH tAHAL:~ :..- tAHPC ---..: 
: ! 

ACK ------.,\i If \\--. _-J/ 
~: tOVAL tALOI:"'-

OBx ~~------~X~ __ ~X~------
ATN 

NOTE: Phase = signals that define the bus = C/O, 110 and MSG 

Figure 29. Timing-Send Synchronous Transfer Out As Initiator 
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6.2.12b Send Synchronous Information Transfer Out (10 Mb/s) (Acting As An Initiator) 

SYMBOL CHARACTERISTIC MIN MAX 
tdval DATA VALID OUT TO ACK- OUT LOW 25 
taldi ACK- OUT LOW TO DATA INVALID 35 
trcyc REQ- IN CYCLE TIME 100 
trlrh REQ- IN LOW TO REQ- IN HIGH 30 
trhrl REQ- IN HIGH TO REQ- IN LOW 30 
talah ACK- OUT LOW TO ACK- OUT HIGH (1) 1-10ns 
tahal ACK- OUT HIGH TO ACK- OUT LOW (1) 1-10ns 
tahpc ACK- OUT HIGH TO PHASE CHANGE IN 0 

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

(1) Tahal + Talah = 2*Tcyc 

UNITS 
ns 
ns 
ns 
ns 

ns 
Tcyc 
Tcyc 

ns 

PHASE -----;------_-----------------JX.'----
~j tRLRH tRHRL j...-

REO ,<--I _~/ \<--: _--,I 
~: tALAH 

ACK ----------\ Ii 

DBx -{'--_____ ---JX'--___ --'X'---____ _ 
ATN 

NOTE: Phase = signals that define the bus = C/D, I/O and MSG 

Figure 30. Timing-Send Synchronous Transfer Out As Initiator 
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6.2.13 Receive Synchronous Information Transfer Out (5 and 10 Mb/s) (Acting As A Target) 

SYMBOL CHARACTERISTIC MIN 
tdval DATA VALID IN TO ACK- IN LOW 0 

taldi ACK- IN LOW TO DATA INVALID 30 
trlrh REO- OUT LOW TO REO- OUT HIGH (1) 1-10ns 
trhrl REO- OUT HIGH TO REO- OUT LOW (1) 1-10ns 

tacyc ACK- IN CYCLE TIME 100 
talah ACK- IN LOW TO ACK- IN HIGH 30 
tahal ACK- IN HIGH TO ACK- IN LOW 30 
tahpc ACK- IN HIGH TO PHASE CHANGE OUT 0 

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

(1) Trhrl + Trlrh = 2*Tcyc 

1/0 

MAX UNITS 
ns 

ns 
Tcyc 
Tcyc 
ns 
ns 
ns 
ns 

PHASE ______________________________________________ ~~.~---
------..: tRlRH tRHRL:~ 

REO \1:.-: _--II \1:.-: _--,I 
~: tALAH tAHAL ,..- :..- tAHPC ----..: 

ACK ------,\i l.. \1 / 
. ~! tOVAL '!-! -tA-L-OI~:~ 

OBx -{~--------;----,X Xr-----....,...-
!~ tACYC ------..' 

ATN 

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

Fig. 31. Timing-Receive Synchronous Transfer Out As Target 
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6.2.14 Arbitration To Bus Free 

SYMBOL CHARACTERISTIC MIN MAX UNITS 
tslbh SEL- IN LOW 6+50ns Tcyc 

TO BSY- HIGH, DATA TRI-STATE 

BSY -------------------,,'-____ ----J/: 
. . . . 

SEL ------------------------------------~\~!~ ___ tS_L_B_H_~ __ ~! ________ ___ 

DBx ---------------------- x __________________________ x----------

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 
ttade TIMEOUT OR ABORT 0 

TO DATA BUS CLEARED 
tdesh DATA BUS CLEARED TO SEL- OUT HIGH 201 
tshdt SEL- OUT HIGH TO DATA BUS TRISTATE 800 
tshih SEL- OUT HIGH TO entl TRISTATE 800 

BSY _______ ....11 

SEL ---------------~( 
tOCSH tSHOT 

OBx -------------,~----~~-----.. : tSHIH ~ 

Tgroup or ----------------------
Igroup 

NOTE: Tgroup = signals driven by a target = 1/0-, C/O-, MSG-, REO­
Igroup = signals driven by an initiator = ATN-, ACK-

Figure 33. Timing-5election 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 Tcyc 
tbhgt BSY- IN HIGH TO Igroup TRISTATE 8+75ns Tcyc 

IBHDT • 
BSY --------------/ ---.. 
DBx 

tBHGT 

Igroup ________________ _ 

NOTE: Igroup = signals driven by an initiator = ATN-, ACK-

Figure 34. Timing-Initiator to Bus Free 
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6.2.17 Connected-As-A-Target To Bus Free 

SYMBOL CHARACTERISTIC 
tbhdt BSY- OUT HIGH TO DATA BUS TRISTATE 
tbhgt BSY- OUT HIGH TO Tgroup TRISTATE 

BSY -----------JI! 
~ 

OBx 

tBHOT 

tBHGT 

Tgroup ________________ _ 

TIMING CHARACTERISTICS 

MIN MAX UNITS 
8+75n5 Tcyc 
8+75n5 Tcyc 

NOTE: Tgroup = signals driven by an initiator = 1/0-, C/O-, MSG-, REQ-

Figure 35. Timing-Target to Bus Free 
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