






















































































































































































































































































Functional Description

80386 NCR 53C700 SIOP other bus master device
HOLD |@————HOLD HLDREQ}g——HOLD
HLDA » HLDAI HLDAOQ sl HLDA

Figure 12. HOLD - HLDA Daisy-chaining Scheme

If the SIOP and the other bus master device
both request the bus simultaneously, then the
highest priority would be given to the SIOP.
If the other bus master device requested the
bus and the SIOP did not need access to the
bus, then the HLDA signal received from the
80386 would then be passed through to the
other bus master device.

80386 Central Arbiter

HOLD
—

HLDA

A central arbiter is another method to allow
bus master devices to gain access to the
system bus. The arbiter receives bus requests
from various bus master devices and
prioritizes access according to some priority
scheme. In this scheme, the HLDREQ and
HLDAO signals are not used and only the
SIOP uses HOLD and HLDAI. If not used,
tie HLDREQ directly to VSS or through a
pull-down resistor to VSS. Figure 13 is an
example of the central arbiter technique.

NCR 53C700 SIOP

HOLD
HLDAI

HLDREQ
HLDAO

L NC 22.21{9

Bus Master A

HOLD
HLDA

Bus Master B

HOLD
HLDA

Figure 13. Central Arbiter scheme
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Functional Description

6.8 SCSI Interface
Single-Ended Mode

The SIOP can be used in both single-ended
and differential applications. In single-ended
mode, all SCSI signals are active-low. The
SIOP contains the open-drain output drivers
that can be connected directly to the single-
ended SCSI bus. Each output is isolated from
the VDD power supply to ensure that the
SIOP has no effect on an active SCSI bus
when its VDD is powered down.
Additionally, some signal filtering has been
added to the inputs of REQ/ and ACK/to
reduce the possibility of signal reflections
corrupting the transfer.

Differential Mode

In differential mode, the SDIR7-0, SDIRP,
IGS, TGS, RSTDIR, BSYDIR, and SELDIR
signals control the direction of external
differential-pair transceivers. The
recommended differential-pair transceivers are
the 75176 or the DS3695.

Terminator Network

The terminators provide the biasing needed to
“"pull” the inactive signal to an appropriate
inactive voltage level ~ 3.0V. The terminators
do not need to be present on every SCSI
board; but the terminators must be installed at
each end of the SCSI cable. The terminator
location is dependent on the equipment set-up.
Most SCSI boards should provide a means of
accommodating terminators. The terminator
receptacles should be sockets, so that if not
needed the terminators may be removed. No
system should ever have more than 2 sets of
terminators installed and activate. If more
than 2 sets of terminators active, then the
impedance and inactive SCSI voltage levels
may not be correct.
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Functional Description

T
E
M
ﬁ No Conncct (S:‘
S
|
T
E C
< > e o
M
TGS » No Connect N
N
E
T T
- > je—> 0
M R
IGS > No Connect
T .
- >§ L auemaeaay
M
= No Connect

TERMPWR

220Q

ZXm-

; From the SIOP To the SCSI bus

330Q

Figure 14. SCS! Connector
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Functional Description

SCSI 1I/O Processo1

SDIR7 - SDIRO, SDIRP
SDB7/ - SDB0/, SDBP/

+5V

680Q pullup

SELDIR
SEL/

BSYDIR

BSY/

RSTDIR

RST/
IGS

ACK/

ATN/

c/D

”v‘l/_y-v AV zﬁvvﬂll'_x\_?ﬂz \T:‘VAY AM

MSG/
MSG/
REQ/
REQ/ L
TERMPWR Q)I'
\‘l
330Q 75176
-MSG or
T 3695
E
R $ 1500
M +MSG
330Q
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68092 pullup

+5V

SDIR7

N -SD7
spr L INS
I_/'
( " || +SD7
SDIR6 |
SD6/ -ﬁS SD6
Iz
( +SD6
SD5/ | . V-)
[(]' +SD5
SDIR4  fm
soa/ | I b
V-
LA s
N
SDIR3 SD3
SD3/ lz>
U ] osps
SDIR2. LN
SD2/ iij SD2
I,_
LT || +sp2
SDIR1 L—>_]
spy 1IN SDL
L/‘

T || +sp1
SDIRO - DO
SDO N, -
/LSS
W’

-(]' +SD0
SDIRP LN <P
~ | SDP N
LSS
W’
-(l- +SDP
"
75176
or
3695
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Functional Description

Absolute Maximum Stress Ratings

SYMBOL PARAMETER

Tstg Storage Temperature

VDD Supply Voltage

VIN Input Voltage

ESD* Electrostatic Discharge
Sensitivity

VSS - 0.5

* Test using the human body model--100 pF at 1.5 KQ

Operating Conditions

SYMBOL PARAMETER

VDD Supply Voltage

IDD Dynamic gupply Current
Ipp Static Supply Current
Ta Operating Free-Air

4.75

Table 23. D.C. Characteristics

150
7.0
VDD + 0.5

10K

35

<<<ag

5.25
50
5
70

UNIT
A\

mA
mA

°C

SCSI Signals - SD7/-SD0/, SDP/, REQ/, MSG/, 1/0, C/D, ATN/, ACK/, BSY/, SEL/,

RST/
SYMBOL PARAMETER
Vi Input High Voltage
VIL Input Low Voltage
VoL Output Low Voltage

VHYS Hysteresis

IN Input Leakage Current
Ioz Output Leakage Current
CIN Input Capacitance

NCR 53C700 Data Manual

MIN

2.0

VSS - 0.5

VSS

200

-10

MAX
VDD + 0.5

0.8
0.4

10
10
10.6

UMIT  CONDITIONS

v
\%
\4

mV

pPF-

IOL =48 mA
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Functional Description

SCSI Direction Control Signals - SDIR7-SDIRO, FSDIRP, BSYDIR, SELDIR, RSTDIR,

SYMBOL, PARAMETER

VoOH Output High Voltage
VoL Output Low Voltage
IoH Output High Current
IoL Output Low Current
Ioz Output Leakage Current
CIN Input Capacitance

Input Signals - HCS/, HLDAI, NA/, RESET, HLDREQ, READYY/

MIN

SYMBOL PARAMETER

VIH Input High Voltage
VIL Input Low Voltage
IN Input Leakage Current
CIN Input Capacitance

CLK Input Signal
SYMBOL PARAMETER

VIH Input High Voltage
viL Input Low Voltage
IN Input Leakage Current
CIN Input Capacitance

NCR 53C700 Data Manual
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TGS, IGS
MIN

VSS

2.0

4.0
-10

2.0

-10

VSS - 0.5

MIN
3.85

VSS - 05

MAX
VDD
0.4

10
1.059

MAX
VDD + 0.5

0.8
10
6.9

VDD + 0.5
1.0
10

6.9

UNIT ~ CONDITIONS
v IOH = -4 mA
v IOL =4 mA
mA VOH=VDD-05V
mA VOL =04V

HA
pF

UNIT CONDITIONS

pF

UNIT  CONDITIONS

B < <

2/28/90



Functional Description

Output Signals - HOLD, HLDAO, MIO/, DC/, READYO/ ,
SYMBOL PARAMETER _ MIN MAX UNIT CONDITIONS

VOH Output High Voltage 2.4 VDD \' IOH =-8 mA
VoL Output Low Voltage VSS 0.4 A" IOL =8 mA
Ion Output High Current -4.0 mA VOH=VDD-05V
IoL Output Low Current 8.0 mA VOL=04V
Ioz Output Leakage Current -10 10 pA

CIN Input Capacitance : 6.9 pF

Output Signal - IRQ/

SYMBOL PARAMETER MIN MAX UNIT CONDITIONS
VoL Output Low Voltage VSS 04 v IOL =8 mA

IoL . Output Low Current 8.0 mA VOL =04V
Ioz Output Leakage Current -400 10 pHA

CIN Input Capacitance 52 pF

Bi-directional Signals - R/W/, A05, A31-A2, D31-D0, DP3_ABRT/, DP2-DP0, BE0/_A0, BE1/_Al,
BE2/_BHE/, BE3/

SYMBOL PARAMETER MIN MAX UNIT  CONDITIONS
VH Input High Voltage 2.0 VDD + 0.5 v

VL Input Low Voltage VSS -0.5 0.8 v

Vou Output High Voltage 24 VDD v IOH =-8 mA
VoL Output Low Voltage VSS 0.4 A" IOL =8 mA
IoH Output High Current -4.0 mA VOH=VDD-05V
IoL Output Low Current 8.0 mA VOL =04V
IN Input Leakage Current -10 10 HA

Ioz Output Leakage Current -10 10 - - MA”

CIN Input Capacitance 6.9 pF
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Functional Description

Figure 15. NCR 53C700 Pinout - Mechanical Drawing

A
] —rr—
— \——— pin 1 indicator —r—
| m— - T
| m— o o so—
1 o s |
o =T
 — ——]
—Ir )
[ m— -
a 0 o
Y] °.  mam—
o g  — " =
+ :,'  s— ¢ o
(o] | woo—— -
@ o —r .
p o | s o - — |
==
=.I: T 1
— —r— *
—r =T
| m— - = — |
 ma—— - —Ir—
[ m— ——  —|
e s s
% — pin 40 - pin 80 _“__I=“=:'
v [ \ T
— | 0.65
v Hﬂﬁﬁﬁttﬂjﬁﬂ """ Hﬂﬁﬁﬁﬁtﬂﬁjﬁﬂﬁtﬂ—
l—-3.60i 0.15 '1 28.00 + 0.05 |

31.90+ 0.25

0.23+0.13
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Ap_Fendix A
iming

Clock Timing
t1
t2a
[ t12b |
P
CLK
o ]
t4 l m , t5
t3b
Clock Timing
Symbol Description Min. | Max.[ Units
t1 CLK period 20 60 ns
t2a CLK high (at 3.85V) 4 - ns
t2b CLK high (at 2V) 7 - ns
t3a CLK low (at 1.65V) 5 - ns
t3b CLK low (at2V) 7 - ns
t4 CLK rise time (1.65V to 3.85V) - 7 ns
t5 CLK fall time (3.85V to 1.65V) - 7 ns
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Timing

Reset and Clock Synchrongation

T1 T2
7 gl g2 o1 92 g1 g2 9l @2
CLK | ISSI :
t1 —»j2
n <
RESET / Py
—-»{ 3 &
_ Reset and Clock Synchronization -
Symbol | Description Min. | Max.| Units
t1 Reset pulse width 5 - CLK
12 Reset hold from CLK rising edge 3 - ns
3 Reset inactive to CLK rising edge 10 - ns

NCR 53C700 Data Manual
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Appendix A - Timing

Interrupt Timing

E gl @2 ! @l g2 |\ 91 @2 ! ¢l g2 gl g2 | ¢l g2
CLK | IS()I
] 1 [ ] ] ] ]
1 1 1 ] ] ]
' : i CC ' ' ;
READYY/ ! \ f v 77 : : :
A SR N R S
: r< L CC y . '
IR 1 [ ] ] )) 1 1
o : [ : \ :
1 [] [} ] ] 1
1 [] ] ] 1 1
Note:

IR(QY is deasserted after a read of the DSTAT or SSTATO register. This occurs within t1

from the rising CLK edge with READYY/ active. The READY]/ timing is shown in the
Slave Mode Read Cycle. When multiple or stacked interrupts occur, IRQ/ is deasserted

for a minimum of 3 CLKs.

_ Interrupt Output Timing
Symbol Description Min. | Max.| Units
t1 IRQY deasserted from CLK rising 10 | 50| ns
t2 IRQY deasserted to IRQY asserted 3 - CLK
*  This can be shortened by adding an external pull-up resistor.
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ndix A - Timing - Wit
ave Mode WriteA'():p;cle (53C700 Registe
Slave Mo .

) T1 i
. ™ ] 1 ¢2 1
o™ LT i a e e e
. W ' 2 @ ¢l ]
. 1 [ 1 gl [ ]
I T » A ¢1 ¢2 i 1
] ¢1 ¢ 1 1 1 ‘
" ] : ' ' :
CLK , t tl ' ' : '
t1 . here .
B P SELE S T\
i -.: N i ' 0 '
] § 1 1 ] 1
*ADSY/ ! S ' ' : : ;
i Y14 : tS 1 ' A 1
E F‘"""’I : don't care - :
h . 1 ] ]
AS.AQ,R/W, 1 don'tcare Y va th ; ; : : '
23U, 1 ] A
BE3/.BEO/ |} ' d chip selected here! : . \_/_E
: > o ETR . : : :
. ! \ /I \:. : : : :
*ADSY | i A s : : ! ;
I t 1 ] 1 L }
. ' M! : don't care : b
1 " : .
! ahd ] ] 'J,
S T ST | : : : ::.
BE3/.BE0/ . ' : : X ' )
] [ ] L 2 [ ] 1 i
] ] i 1 [ ] 1 ]
[] ! 1] [ ] 1 1 1
: : : : : : '
**  NA/ ' 1 ' i ' L !
i 1 6, t7 1 1 X
' ' |*'. >l ' don't care ; :
] L x ; K [ —h t9 1
1 don'tcare ;.‘ \‘ 1 ] 8. !
HCS/ T N " . -t l‘- - f
: : ' : : \don'tc: ,pdontcare -
. 't care
‘ : N don'tcare) 1Y don't care J : —> 11 e :
i don't care : v : 19 ' '
READYV/ , T 1 I ' : 1
1 1 1 ] 1 1] 1
1 1 1 1 1 ] . ]
: ! : : : L—.‘Z‘/__J
1 1 ]
K 1 ] 1 1 L} ]
READYO/ | : ! b2 . > [ :
1] ] ] r 1 ]
: : it Tl it daa - A '
: X T : '
D31..D0 ! X r . '
1 L]

. . after an
led as a slave when HCS/ i§bs12mtilx)r1§ggzcof ADS/.
*  The SCSI I/O.PIOC?ISSQI Ls:g?l / and ADS?2/ are two possi
ADS/ low active pulse.

g .

2/28/90
A-4
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Appendix A - Timing

L _ Slave Mode Write Cycle

Symbol | Description Min. | Max.| Units
t1 ADS1/ setup or ADS2/ deasserted to CLK rising edge 7 - ns
{2 ADS1/ hold or ADS2/ asserted from CLK rising edge 5 - ns
t3 ADS?2/ pulse width 15 - ns
t4 Control and address setup to ADS/ deasserted 10 - ns
t5 Control and address hold from ADS/ deasserted | 10 - ns
16 HCS/ setup to CLK rising edge 7 - ns
t7 HCS/ hold from CLK rising edge 5 - ns
8 READY// setup to CLK rising edge 9 - ns
19 READYV/ hold from CLK rising edge 6 - ns
110 READYOQ/ valid from CLK rising edge 2 17 ns
111 READYO/ hold from CLK rising edge 3 19 ns
t12 Data setup to_CLK rising edge 6 - CLK
t13 Data hold from CLK rising edge 20 - ns
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Appendix A - Timing

CLK

* ADS1/

AS5.AQ, R/W, 1

BE3/..BE0/

* ADS2/

AS..A0, R/W,
BE3/..BE0/

sk

Z
z

HCS/

4
g
g

READYO/

D31..D0

Slave Mode Read Cycle (53C700 Register Read)

. T1 T2W T2W T2W T2 . T1 "
T 81 82 1 el 82 ool g2 1 gl g2 1 gl @2 1 el @2
: :
[} Iy
] tl ] tl 1 1 1 1 [
[ ] ) [ ] 1 1 | §
v | - 2 . hip selected heref : ' '
1 T T T 1
N\ : : T\
] ] ] ] ] ] ]
] ] B ts [} 1 1 [
; He»iad] ; ! : ;
« don'tcare X valid X don't care :
1 ] t3 tl [N 1 [ ] [ ]
] 1 . 1 [} 1 |
: - 12 |= .': ¢ N 'cxhlpselectcdhere: ' ' :
L2 L 3 \-: L L) L4 o
P : : S E
: ' 4115 : . ' :
: R S ' " ' '
E don't care X valid L don't care -
] 1 / 1 ] ] 1 1
1 1 ] 1 ] 1 1
1] 1 [} [ ] ] ] ¥
[ ] ! 1 1 ] [} I.‘.v
) ] ' ' 1 1 i
1 1 1 1 1 1
1 1 ] 1 ] ] i
1 1 1 ] [ ] ]
] L 5 [ i ]
1 ] 1 [} 1 1
! ! ' ! ! ! '
: don't care )\ \L, K don't care :
: : N : : >} 19 e :
; ' X : : —»! e :
& A = a2 2 l
: don't care + dontcarey : ‘dontcarey : '(dontcarm don't care ¢
1 ] |} [ ] 1 AN % ]
-\ til
" ' " ' , 110 ' I "
[ [ [ ] 4 1 | §
! ! ! ! f '
: : : : i/ [
[ ]
] : : : : t12 : !t13 :
[} [ ] [ ] 1 ] 1
1] L 1 1 1
[ ] ] 1 . 1
: : : validread data___———
Notes:

*  The SCSIT/O Processor is enabled as a slave when HCS/ is sampled active on the first g1 rising
clock edge after an ADS/ low active pulse. *ADS1/and ADS2/ are two possible timings of ADS/.

** NA/ is not sampled during a slave cycle. The 53C700 does not support next addressing in slave mode.

NCR 53C700

Data Manual
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Appendix A - Timing

Slave Mode Read Cycle

Symbol | Description Min. | Max.| Units
t1 ADS1/ setup or ADS2/ deasserted to CLK rising edge 7 - ns
12 ADS1/ hold or ADS2/ asserted from CLK rising edge 5 - ns
t3 ADS/ puise width 15 - ns
t4 Control and address setup to ADS/ deasserted 10 - ns
t5 Control and address hold from ADS/ deasserted 10 - ns
t6 HCS/ setup to CLK rising edge 7 - ns
t7 HCS/ hold from CLK rising edge 5 - ns
t8 READYV/ setup to CLK rising edge 9 - ns
t9 READY/I/ hold from CLK rising edge 6 - ns
t10 READYO/ valid from CLK rising edge 2 |17 ns
t11 READYO/ hold from CLK rising edge 3 19 ns
t12 Data setup to_CLK rising edge 2 - CLK
t13 Data hold from CLK rising edge 5 25 ns
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Appendix A - Timing

Bus Arbitration

T1 T2 T1 T2 T1 T2 Tl T2 T1 T2 Tl T2
81 ¢2'¢1 ¢2;¢1 ¢2;¢1 ¢2;¢1 ¢2'¢1 ¢2|¢1 ¢2.¢1 g2 . ¢l 9241 ¢2.01 @201 92

e LG h

] ] ] ] 1 lt2 1 t3 t [} 1 ] 1 :
1 1 ] 1 1 —’ ] [ ] ] 1 ] 1
ltl ] 1 ] 1 ] ] ] 1 : 1 : 1
Sl 0 e G L
HOLD :__/ . siop " X \__L__:_/ ! external device \__| X
: i becomes : : l ! , becomes | : :
: 4" b}ls master : __.; 5 ) : : bus fﬁaster : : :
! .l < e . ! ! ' ' ! o ' ! '
A U AT A U
; : ' : ' ' " ' " : : : .
\—»|t6ra— | i : : : 'y 7 | : ; E
' r ! ! ! ! ' ! ! ! ' !
HLDREQ | : : ; : ' : : ' X : , \
:_/ 1 1 ! ' : ' ' 1 \ 1 1 1 :
" : ' ' : ' : : : ' : V199
' i ' 1 ' 1 ) 1 = t8 I“" 1 _-DI 1
1] ] ] | ] 1] ] ] ] ] ' 3 d ]
s R T N S - s S o A
) ) ] [ ] t ] [ ] [ ] ] ] 3 ] ]
] ] 1 1 ] 1 1 ] ] ] i ] 1
] [ ] | ] ] t ] ) ] 1] ] t ] 1
1 1 8 ] [} [ ] ) ] ] ] 1 1 1
READYY 1 b ¢\ [ ¢ 1t &
: : i : : : X ' : : : :
1 ] 1 1 ] ] ) ] ] 1 1 ]
[] ] ] 1 [} ] [} 1 [ ] 1 1 1
[ 'l 1 'l l ] 2 1 El i 1 2
ADS/ 1 1 ] ' ' ] ] ] ' 1 I 1
: i : ; \-—:—-/ : : : : ' : ;
] 1 ] 1 1 1 ] 1 1 ] ] ]
] ] ] ] 1 ] ] ] | ] ] ] 1
1 ] i [ ] ] 1 1 [ ] 1 1 t ]
A31.A2 | N ' > ' . ! : ' ' |
D31..DO ' A \ Vahd data & addr ) r " N : :
| ] ! ] [] [} [] 3 | ] 1 ! ] 1
Notes:

The SIOP becomes bus master on the next g1 CLK edge after HOLDALI is sampled active.
HLDAI and HLDREQ are asynchronous inputs; timings given are for minimum synchronization
delays. The SIOP waits 8 T states from deasserting HOLD to asserting HOLD(bus master).
This allows for automatic fairness. If an external device requests the bus via HLDREQ, the
SIOP waits only 2 T states from deasserting HOLD to asserting HOLD.
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Appendix A - Timing

- Bus Arbitration

Symbol | Description Min. | Max.| Units
t1 HOLD valid from CLK risi e 3 25 ns
t2 HOLD hold from CLK rising edge 4 30 ns
t3 HOLD inactive to HOLD active 2 | - CLK
t4 HLDAI setup to CLK rising edge 3 - ns
15 HLDAI hold from CLK rising edge 3 - ns
t6 HLDREQ setup to CLK rising edge 3 - ns
t7 HLDREQ hold fromCLK rising edge 3 - | ns
t8 HLDAO active from CLK rising edge 3 25 ns
t9 HLDAO inactive from CLK rising edge 3 25 ] ns
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Appendix A - Timing

Bus Master Memory- Read and Write Cycle
Non-Pipelined Next Address

=
x|

, T , T2 , T1
82 el g2 . 8l 82 4 gl g2

o
[y
©.
N
h
Pk

HOLD

(

£

G

ADS/

B
-----"-
—

g

A31.A2 ; ;

BE3/..BE(/ valid 1 @ valid2

o=
2

' 1
1 t7 : 1
1
!

i

\IKIHRc;/. DC/§

don';care Y \( don'tzgcam y \( don';care

[} ]

: ] 1
: 1 ' 1

{ : i : '
don't care ‘ : ‘ don't care x X ‘ don't care
5 : : . :

1 1

1 1

<>l e
D31..D0 m OUT1 | X ouT2 | o

1 ] 1 : 1 : 1
: t15 : t16 : :

i

et 1
D31..D0 \\\\\\\\\\\\\\\\\\\\‘\\*\\\\\\\\\\\\\\\\\\\‘\\\\\\\

NCR 53C700 Data Manual A-10 2/28/90



Appendix A - Timing

_Bus Master Memory Read and Write Cycle - Non-Pipelined Next Address
Symbol | Description Min. | Max.| Units
t1 HOLD hold from CLK rising edge 4 ns
t2 ADS/ valid from CLK rising edge 4 21 ns
t3 ADS/ hold from CLK rising edge 4 30 ns
t4 Address valid from CLK rising edge 4 23 ns
t5 BE3/..BEQ/ valid from CLK rising edge 4 24 ns
t6 ADS/, Address & BE3/..BE0/ tristate from
CLK rising edge 4 30 ns
t7 MIO/, DC/, WR/ valid from CLK rising edge - 4 ns
t8 MIO/, DC/, WRY/ tristate from CLK rising edge 4 |30 ns
t9 NA/ setup to CLK rising edge 7 - ns
110 NA/ hold from CLK rising edge 3 - ns
111 READY// setup to CLK rising edge 9 - ns
t12 READYV/ hold from CLK rising edge 6 [ - ns
113 Write data setup to CLK rising edge 5 27 ns
t14 Write data tristate from CLK rising edge 2 22 ns
t15 Read data setup to CLK rising edge 7 - ns
t16 Read data hold from CLK rising edge 5 - ns
NCR 53C700 Data Manual A-11 2/28/90



Appendix A - Timing

Bus Master Memory Read aml Write Cycle - Pipelined Next Address

Cycle 1 Cycle 2
Non-Pipelined Cycle Pipelined Cycle
-
Tl . §v . T2P ' TIP . T2P
6l + g2 1 8l 62 1 6l 62 1 gl i g2 . gl @2
] ] ] ] ] ]

R Y

}

t1

B

' 4
1

cmmmed X

[

1
i?f./ffzm/ K valid 1 ¥ valid 2 Y valid3

<>
gvnl:)//, DC/@ valid

SR K QR RPN PP R SR

] ] 1 1] [ ] t6 l‘- 1

1 § ] ] ] 1

RS : e

b ] >

NA/ 1+ don'tcare 1 ‘ don't care )« : ‘ :

: : : : o 19 |- :

, ' ' _: > 8| '
: : ! : ! ,
READYY/ ! ‘ don't care \ | K don't care ) '

Y

5

D31..D0 m OUTI
]

1 ] 1 1 [}
1 1

D ! atjuz
! ] 1 ! 1

25-22 MINMIMUIMDMM_ZZ_ MY

|

* Note:
The time to tristate for address, BE3/..BE0Q/, MIO/, DC/, R/W and data is the same as shown
in the Non-Pipelined timings.
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Appendix A - Timing

Bus Master Memory Read and Write Cycle - Pipelined Next Address
Symbol Description Min. | Max.] Units
t1 ADS/ valid from CLK rising edge 4 21 ns
t2 ADS/ hold from CLK rising edge 4 30 ns
t3 Address valid from CLK rising edge 4 23 ns
t4 BE3/..BEQ/ valid from CLK rising edge 4 24 ns
t5 MIO/, DC/, WR/ valid from CLK rising edge - 4 ns
16 NA/ setup to CLK rising edge 7 - ns
t7 NA/ hold from CLK rising edge 3 - ns
18 READYV setup to CLK rising edge 9 - ns
t9 READY!/ hoid from CLK rising edge 6 - ns
t10 Data valid from CLK rising edge 5 27 ns
t11 Data setup to_CLK rising edge 7 - ns
112 Data hold trom CLK rising edge 5 - ns
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Appendix A - Timing

Initiator Asynchronous Send

REQ/ ! n - \ ~l’l+1

[N

n+l1

ACK/

o

()

I
I:

vaidn I ( _,,,, G G

3D7.527: MMM

7

Initiator Asynchronous Send :
Symbol | Description _ Min. | Max. | Units
t1 ACK/ asserted from REQ/ asserted 10 - ns
12 ACK/ deasserted from REQ/ deasserted 10 - ns
t3 _Data setup to ACK/ asserted 55 - ns
t4 Data hold from REQ/ deasserted 20 - ns

Initiator Asynchronous Receive

n n+l

e -

REQ/

- -

- -
[
ek

n+1

|
L

ACK/

- - e
=]

0 M = i e

i
]

Initiator Asynchronous Receive
Symbol Description Min. | Max. | Units
t1 ACK/ asserted from REQ/. asserted 10 - ns
t2 ACK/ deasserted from REQ/ deasserted 10 - ns
t3 Data setup to REQ/ asserted 0 - ns
t4 Data hold from ACK/ deasserted 0 | - 1ns -~
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Appendix A - Timing

Target Asynchronous Send

‘REQ/

] ]
! ' n+l
| L | \____
1 tl ]
L e e >
ACK/ ' \' n , n+1
]
3 ' ol
j—» ]
[ \ .
ggg.-SDO, 4 valid n R valid n+1
Target_Asynchronous_Send
Symbol Description Min. | Max. | Units
t1 REQY deasserted from ACK/ asserted 10 - ns
t2 REQY asserted from ACK/ deasserted 10 ns
t3 Data setup to REQY asserted 55 ns
t4 Data hold from ACK/ asserted 20 ns
Target Asynchronous Receive
- e
RE n 1 +1
o) \ 1 / pot
t ] ]
ACK/ n+1

|—n

ggg..SDo, Tl_T_

4
=
~

B

3

r—>|

Target Asynchronous_ Receive
Symbol Description Min. | Max. | Units
t1 REQ/ deasserted from ACK/ asserted 10 - | ns
t2 REQY asserted from ACK/ deasserted 10 ns
13 Data setup to ACK/ asserted 0 ns
14 0 ns

Data hold from REQY deasserted
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Appendix A - Timing

Initiator and Target Synchronous Transfers

tla, tlb t2a, t2b

> - -
bRPBéK/ \: n / \ n+l /

Receive l‘*__,i |
SD7. 5D0, DML 742 I DN valid o+

[]
]
SDP '
]
]

Send Data I‘—*——.
SD7..SDO, validn valid n+1
352 2% O

[ Initiator_and_Target_Synchronous Transfers
Symbol Description Min. | Max.| Units
t1a, tib | REQ/ or ACK/ assertion pulse width 90| - ns
t2a, t2b | REQ/ or ACK/ deassertion puise width 90} - ns
3 Receive data setup to REQ/ or ACK/ asserted 0l - ns
t4 Receive data hold from REQ/ or ACK/ asserted 45| - ns
t5 Send data setup to REQ/ or ACK/ asserted 551 - ns
16 Send data hold from REQ/ or ACK/ asserted 100} - ns

Fast_Initiator and Target Synchronous Transfers
Symbol Description Min. | Max.| Units
t1a Receive data REQ/ or ACK/ assertion pulse width 30 - ns
t1b Send data REQ/ or ACK/ assertion pulse width 80 | - ns
t2a Receive data REQ/ or ACK/ deassertion pulse width | 30 - ns
t2b Send data REQ/ or ACK/ deassertion pulse width 80| - ns
t3 Receive data setup to REQ/ or ACK/ asserted ol - ns
t4 Receive data hold from REQ/ or ACK/ asserted 18 - ns
t5 Send data setup to REQ/ or ACK/ asserted 25| - ns
t6 Send data hold from REQ/ or ACK/ asserted 35 - ns
Note:

The 53C700 can transfer data at 6.25MBi/sec for Synchronous Fast SCSI.
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NCR 53C700 SIOP
Initiator Register Summary

SIEN Register R/'W (03h)
7 6 54 3 210

| |  Parity Error
SCSI RST/ received
Unexpected Disconnect
SCSI Gross Error

Selected or Reselected
Selection or Reselection timeout
Function Complete
Phase Mismatch or ATN/ active

ISTAT Register R/W (21h)
7 6 5 4 3 2 10

] Pointer Register Empty
Reserved

Reserved
Reserved

Reserved
Abort Operation

SSTATO Register R (0Dh)
7 6 5 4 3 2 10

| | Parity Error
SCSI RST/ received
Unexpected Disconnect
SCSI Gross Error
‘Selected or Reselected
Selection or Reselection timeout
Function Complete
Phase Mismatch or ATN/ active

DIEN Register R/W (39h)

7 6 5§ 4 3

210

Reserved
Reserved
Reserved

DMA Interrupt Pending
SCSI Interrupt Pending

| Enable Illegal Instruction Interrupt

Enable Watchdog Timeout Interrupt
Enable Script Interrupt Instruction Received
Interrupt

Enable Script Single Step Interrupt
Enable Aborted Interrupt

DSTAT Register R (0Ch)

7 6 5 4 3

210

Aborted
Reserved
eserved
DMA FIFO Empty

I WeRbEhedon RRssiss Detected
Script Interrupt Instrucion received

Script Single Step Interrupt



Appendix B

NCR 53C700 SIOP386
Register Summary

SCNTLO Register R/'W (00h)
7 6 543 210

]  Target Mode
Assert ATN/ on parity error
Enable Parity Generation
Enable Parity Checking
Select with ATN/
Start Sequence
Arbitration Mode bit 0
Arbitration Mode bit 1

SDID Register R/'W (02h)
7 6 5 4 3 2 10

ID7 ID6 IDS ID4 ID3 ID2 ID1 IDO

SCID Register R/W (04h)
7 6 5 4 3 2 10

ID7 ID6 ID5 ID4 ID3 ID2 ID1 IDO

SODL Register R/W (06h)
7 6 5 4 3 210

I | sDBO
SDB1
SDB2
SDB3
DB4
SDB5 1 = Active
SDB6 0 = Inactive

SCNTL1 Register R/W (01h)
7 6 5 4 3 2 10

I ]  Start SCSI Receive
Start SCSI Send
Assert Even SCSI Parity
Assert SCSI RST/
Connected
Enable Selection & Reselection
Assert contents of SODL on SCSI bus

Extra Clock Cycle of Data Setup

SIEN Register R/W (03h)
7 6 5 4 3 2 10

Parity Error
l CSI RST/ received
Unexpected Disconnect
SCSI Gross Error

Selected or Reselected

Selection or Reselection timeout
Function Complete

Phase Mismatch or ATN/ active

SXFER Register R/W (05h)
7 6 5 4 3 2 10

I |  Synchronous Offset bit 0
Synchronous Offset bit 1
Synchronous Offset bit 2
Synchronous Offset bit 3
Synchronous Transfer Period bit 0
Synchronous Transfer Period bit 1
Synchronous Transfer Period bit 2
Disable Halt on a Parity Error or ATN/

SOCL Register R/W (07h)
7 6 5 4 3 2 10

| 10

C/D
MSG/
ATN/
BSY?EU
1 = Active
ACK/ 0 = Inactive



NCR 53C700 SIOP386

Register Summary

SFBR Register R (08h)
7 6 5 4 3 2 10

1B71B61B51B41B31B21B11B0

SBDL Register R (0Ah)
7 6 5 4 3 2 10

DSTAT Register R (0Ch)
7 6 5 4 3 2 10

| |  Illegal Instruction Detected
Watchdog Timeout Interrupt Detected
Script Interrupt Instrucion received
Script Single Step Interrupt
Aborted
Reserved
eserved
DMA FIFO Empty

SSTAT1 Register R (OEh)
7 6 543 210

I |  Status of SCSI Parity signal
Status of SCSI RST/
Won Arbitration
Lost Arbitration
Arbitration In Progress
SODL Register Full
ODR Register Full

SIDL Register Full

SIDL Register R (09h)
7 6 54 3 2 10

I | spmo

SDB1

SDB2
SDB3
SDB4
SDBS

SDB6

SDB7

SBCL Register R (0Bh)-
7 6 5 4-3 2 1 0

I IR
C/D
MSG/
A
SEL/ .
BSY/ 1 = Active
ACK/ 0 = Inactive
REQY/

SSTATO Register R (0Dh)
7 6 5 4 3 2 10

I |  Parity Emror
SCSI RST/ received
Unexpected Disconnect
SCSI Gross Error

Selected or Reselected
Selection or Reselection timeout
Function Complete
Phase Mismatch or ATN/ active

SSTAT2 Register R (0Fh)
7 6 5 4 3 2 10

| Latched I/O signal

Latched C/D signal
Latched MSG/ signal
Latched SCSI Parity signal
. FIFO Flags bit 0. - ,
FIFO Flags bit 1
FIFO Flags bit 2
FIFO Flags bit 3




NCR 53C700 SIOP386

Register Summary

CTESTO Register R (14h)
7 6 5 4 3 2 10

| Data Transfer Direction
Real Target Mode
Reserved

Reserved
Reserved
Reserved

Reserved
Reserved

CTEST2 Register R (16h)
7 6 5 4 3 2 10

| DACK/ Status
DREQ Status

SCSI TEOP Status
DMA FIFO Parity bit
SCSI FIFO Parity bit
SCSI Offset Compare

Reserved
Reserved

CTEST4 Register R/W (18h)
7 6 5 4 3 2 10

|  FIFO Byte Control bit 0
FIFO Byte Control bit 1
FIFO Byte Control bit 2
SCSI FIFO Write Enable
CSI Loopback Enable
SCSIZ-Mode

Z-Mode
Reserved

CTEST6 Register R/W (1Ah)
7 6 5 4 3 2 10

l | DMA FIFO bit 0
DMA FIFO bit 1
DMA FIFO bit 2
DMA FIFO bit 3

DMA FIFO bit 4
DMA FIFO bit 5
DMA FIFO bit 6
DMA FIFO bit 7

TEMP Register R/W (1C-1Fh)

23 22 21 2019 18 1716 15 14 13 12 11

CTEST1 Register R (15h)
7 6 5 4 3 2 10

Byte Lane 1 Full in DMA FIFO
Byte Lane 2 Full in DMA FIFO
Byte Lane 3 Full in DMA FIFO
Byte Lane 0 Empty in DMA FIFO
Byte Lane 1 Empty in DMA FIFO

Byte Lane 2 Empty in DMA FIFO
Byte Lane 3 Empty in DMA FIFO

CTEST3 Register R (17h)
7 6 543 210

I | SCSIFIFO bit 0

SCSI FIFO bit 1
SCSI FIFO bit 2

SCSI FIFO bit 3
CSI FIFO bit 4

SCSI FIFO bit 5
SCSI FIFO bit 6
SCSI FIFO bit 7

CTEST5 Register R/W (19h)
7 6 5 4 3 21 0

| | DACK/
DREQ
EOP

MA Direction
aster Control for Set or Reset pulses
eset SCSI Offset

Clock Byte Counter (DBC)
Clock Address Incrementor (DNAD)

CTEST7 Register R/W (1Bh)
7 6 5 4 3 2 10

I Differential Mode
DC/ low for Instruction fetch
Even Parity - Host bus
DMA FIFQ Parity.bit .
Selection Timeout Disable
Reserved

Reserved
Reserved

09 8 7 6 54 3 2 10

| [~ Byte Lane 0 Full in DMA FIFO



NCR 53C700 SIOP386

Register Summ

DFIFO Register R/W (20h) ISTAT Register R/'W (21h)

7 6 5 4 3 2 10 7 6 5 4 3 2 10
| FIFO Byte Offset Counter bit 0 I [ DMA Interrupt Pending
FIFO Byte Offset Counter bit 1 SCSI Interrupt Pending

FIFO Byte Offset Counter bit 2 Pointer Register Empty
FIFO Byte Offset Counter bit 3 Reserved
FIFO Byte Offset Counter bit 4 Reserved
FIFO Byte Offset Counter bit 5 eserved
Clear DMA & SCSI FIFOs Reserved
Flush DMA FIFO to memory Abort Operation

DBC Register R/W (24-26h)
2322 21 2019 18 1716 1514 13 12 11 10 9 8 7 6 5 4 3 2 1 0

DCMD Register R/W (27h)
7 6 54 3 2 10

' | Function bit 0
Function bit 1
Function bit 2
Function bit 3
Function bit 4

Function bit 5§
Instruction Op Code bit 0
Instruction Op Code bit 1

DNAD Register R/W (28-2Bh)

31 3029 2827 26 252423 22 21 201918 17 1615 14 13 1211109 87 6 5 4 3 2 1 0

DSP Register R/W (2C-2Fh)

31 3029 2827 26 25 2423 22 21 2019 1817161514 13 1211109 8 7 6 54 3 21 0

DSPS Register R/W (30-33h)

31 3029 2827 26 25 2423 22212019 181716151413 1211109 8 7 6 5§ 43 21 0




