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Chapter Six
Electrical Characteristics

Bus Mode 3 and 4 Slave Cycle

Bus Mode 3 and 4 Slave Read

Sequence

1)
2)
3)
4)
5)

6)
7)

8)
9)

Address, Address Status and the Byte Enable signals are asserted by the CPU.
Chip Select is validated by the 53C720 on any following rising edge of BCLK.
Transfer Burst Inhibit is asserted.

Address Status may be deasserted by the CPU.

Three clock cycles of wait state are inserted (these wait states are required) and the
Data lines are asserted.

Ready Out is asserted by the 53C720, if no errors are detected.

If a bus error is detected, only Transfer Error Acknowledge is asserted and the bus
cycle ends on the next rising edge of BCLK.

Ready Out or Transfer Error Acknowledge is deasserted.

The 53C720 waits for Ready In to be asserted and then ends the slave cycle, if no
errors are detected.

10) The Data lines are tristated by the 53C720.

Recommended Setup for Bus Mode 3 and 4

1) Disable Cache Line Mode (if cache line is not supported; set CTESTO, bit 7).
2) Set the Bus Mode Bit (DCNTL, bit 6).

3) Set the Snoop Mode bit (CTEST3, bit 0)

4) Tie BB/ high resistively.

5) Tie TBI/ low resistively.

6) Tie TEA/ high resistively.

p———

NCR 53C720 Data Manual
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1
Bus Mode 3 and 4 Slave Read Timings

Parameter Symbol Min Max Units
ADS/ setup to BCLK high t, 4 - ns
ADS/ hold from BCLK high t, 4 - ns
CS/ setup to BCLK high after ADS/ t, 5 - ns
CS/ hold from BCLK high after ADS/ t, 5 - ns
BCLK high to TBI/ low t 5 30 ns
BCLK high to TBYV/ high t, 4 22 ns
BCLK high to READYO/, TEA/ low t, 5 20 ns
BCLK high to READYO/, TEA/ high t, 4 20 ns
READYT/ setup to BCLK high during or

after READYO/, TEA/ t, 9 - ns
READYY hold from BCLK high during

or after READYO/, TEA/ t, 5 - ns
BCLK high to data bus driven t, 8 28 ns
BCLK high to read data valid t, - 75 ns
BCLK high to data bus high-Z t, 7 34 ns
A(6-0), SIZ(1-0), W_R/setup to BCLK high t, 4 - ns
A(6-0), SIZ(1-0), W_R/ hold from BCLK high t 12 - ns
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Figure 6-29. Bus Mode 3 and 4 Slave Read Cycle

T T2 Tw Tw Tw T

ADS/
(Driven by CPU)

CS/
(Driven by address decoder)

t
15 6
TBl/ - I
A —

(Driven by 53C720) \
t7 tg
READYO/
TN 2 Z—m—m——m———— / \_l_/_\_ -
(Driven by 53C720)
READYI/*
(Driven by CPU)

— g3 |<—
Valid Read Data —

~Read Data
(Driven by 53C720) tiy _>’ -

A(6-2), BE(3-0)
W_R/
(Driven by CPU)

* This signal may be driven by the 53C720 if the Enable Ack bit is set (DCNTL bit 5).
See the explanation in chapter 2 of the 53C720 Data Manual for use of this signal as an
output.
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R
Bus Mode 3 and 4 Slave

Write Sequence

1) W_R/, the address lines, and the Address Status and Byte Enable signals are
asserted by the CPU.

2) Chip Select is validated by the 53C720 on any following rising edge of BCLK.
3) Transfer Burst Inhibit is asserted.

4) Address Status may be deasserted by the CPU.

5) The data lines are asserted by the CPU.

6) Three clock cycles of wait state are inserted (These wait states are required).
7) Ready Out is asserted by the 53C720, if no errors are detected

8) If a bus error is detected, only Transfer Error Acknowledge is asserted and the bus
cycle ends on the next rising edge of BCLK.

9) Ready Out or Transfer Error Acknowledge is deasserted.

10) The 53C720 waits for Ready In to be asserted and then ends the slave cycle, if no
error.

1
Bus Mode 3 and 4 Slave Write Timings

Parameter Symbol Min Max Units
ADS/ setup to BCLK high t, 4 - ns
ADS/ hold from BCLK high t, 4 - ns
CS/ setup to BCLK high after ADS/ t, 5 - ns
CS/ hold from BCLK high after ADS/ t, 5 - ns
BCLK high to TBI/ low L 5 30 ns
BCLK high to TBI/ high t, 4 22 ns
BCLK high to READYO/, TEA/ low t, 5 20 ns
BCLK high to READYO/, TEA/ high t, 4 20 ns
READYY/ setup to BCLK high during or

after READYO/, TEA/ t, 9 - ns
READYY/ hold from BCLK high during or

after READYO/, TEA/ t, 5 - ns
Valid write data setup to BCLK high t, 6 - ns
Valid write data hold from BCLK high ot 14 - ns
A(6-0), SIZ(1-0), W_R/ setup to BCLK high  t, 4 - ns
A(6-0), SIZ(1-0), W_R/ hold from BCLK high t, 12 - ns
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Figure 6-30. Bus Mode 3 and 4 Slave Write Cycle

T T2 Tw Tw Tw T

ADS/
(Driven by CPU)

Cs/
(Driven by address decoder)

TBY <~ ~

(Driven by 53C720)  _ _ _ . L . — — — —

! 8
READYO/
SR — T
.

(Driven by 53C720)

READYI/
(Driven by CPU)*

t12

"I ™ty >

Write Data {  Valid Write Data

(Driven by CPU) tyy
tig—> l

A(6-2), BE(3-0)
W_R/

(Driven by CPU)

*This signal may be driven by the 53C720 if the Enable Acknowledge bit is set (DCNTL Bit
5). See explanation in Chapter 2 of the 53C720 Data Manual for use of this signal as an
output.
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Bus Mode 3 and 4 Host Bus Arbitration

Bus Arbitration Sequence

1) The 53C720 internally determines bus mastership is required. If appropriate,

FETCHY/ is asserted.
2) HOLDY is asserted.

3) The 53C720 waits for Hold Acknowledge and checks that Bus Busy is deasserted.
Then the 53C720 asserts Hold Acknowledge and Master, and deasserts HOLDY/.

S
Bus Mode 3 and 4 Host Bus Arbitration Timings

Parameter Symbol  Min Max Units
SCO0 high to HOLD/ low* t, 1 2 BCLK
BCLK high to SCO low on last cycle* t, 5 28 ns
BCLK high to HOLD/ low t, 4 20 ns
BCLK high to HOLD/ high t, 5 25 ns
HLDAUV setup to BCLK high t, 4 - ns
(any rising edge after BR/)
HLDAI hold from BCLK high t, 5 - ns
(any rising edge after BR/)
BB/ setup to BCLK high t, 4 - ns
(any rising edge after BR/)
BCLK high to BB/ low t, 4 24 ns
BCLK high to BB/ high t, 3 19 ns
BCLK high to BB/ high-Z t, 7 32 ns
BCLK high to MASTER/ low t, 5 22 ns
BCLK high to MASTER/ high t, 6 26 ns
BCLK high to FETCH/ low t, 5 36 ns
BCLK high to FETCH/ high t, 5 36 ns
FETCH/ low to HOLD/ low t,s 1 2 BCLK
BB/ high to FETCH/ high** t 1 BCLK

16

*When Snoop Mode bit 0 of CTEST 3 1s set to 1.

**During a retry operation, FETCH/ will remain low until a successful completion of the op

code fetch or a fatal bus error.
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Figure 6-31. Host Bus Arbitration, Bus Mode 3 and 4

BCLK

SCO

(Internal

Bus Request)
(Driven by 53C720)

HOLD/**
(Driven by 53C720)

HLDAI/ |

(Driven by CPU)

BB/

(Driven by CPU to start
of grant cycle, driven by
53C720 from start of
grant cycle.)*

Master/
(Driven by 53C720)

Fetch/
(Driven by 53C720)

NCR 53C720 Data Manual

Last Owner

—
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(First Cycle) (Last Cycle)
Request Grant T T2 T T2 Release
and Own
\ \ /Y / _/ \ \
ty t2
n )
(( \
ts ty
R
))
((

ty3

t14

tg

* BB/ should be tied high resistively if not used

** HOLD/ may be NANDed with MASTER/ to obtain HOLD required by the 80286 or
80386 processors.

Note: the 53C720 will periodically assert the HOLD/ signal and receive a SCSI interrupt
at the same time. When this happens, the chip will wait for the HLDAI/ signal to complete
the normal bus arbitration handshake. The chip no longer wants host bus access - it deasserts
the HOLD/, MASTER/, and all control lines after one BCLK, and does not assert ADS/,
the signal that indicates a valid bus cycle s starting. The chip will next generate an interrupt,
which the system may then service.
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Bus Mode 3 and 4 Fast Arbitration

1) The 53C720 internally determines bus mastership is required. If appropriate,

FETCHY is asserted.
2) HOLD/ is asserted.

3) The 53C720 waits for Hold Acknowledge (HLDAI/). The 53C720 becomes bus
master asynchronously on the leading edge of HLDAI/. Then the 53C720

asynchronously asserts Bus Busy and Master, and deasserts HOLDY/.

4) The 53C720 issues a start cycle on the next rising edge of BCLK.

Note: In fast arbitration mode, the 53C720 will take bus ownership on the assertion of
HLDAL regardless of the state of HOLD/ or BBY/.

1
Bus Mode 3 and 4 Fast Arbitration Timings

Parameter Symbol Min Max Units
BCLK high to HOLDY/ asserted t, - 20 ns
HLDALU setup to BCLK high t, 12 - ns
HILDAYI/ asserted to HOLD/ deasserted t, - 22 ns
HILDAI/ asserted to BB/ asserted t, - 20 ns
HILDAI/ asserted to MASTER/ asserted t, - 16 ns
HLDALI/ hold after HOLD/ deasserted* t, - ns
HOLDY/ asserted to HLDAI/ asserted t, - ns

* BG/ may not be asserted prior to BR/.

NCR 53C720 Data Manual
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Figure 6-32. Bus Mode 3 and 4 Fast Arbitration

[

(First Cycle) (Last Cycle)
Request and Grant Tirt T2 T2 Release
BOLK )) (
f3
))
HOLD, L4
(Driven by 53C720)

HLDAI/
(Driven by CPU)**

READY!/
(Driven by 53C720)

BB/*

(Driven by CPU to start
of grant cycle, driven by
53C720 from start of
grant cycle.)

Master/
(Driven by 53C720)

Fetch/
(Driven by 53C720)

Address, SIZ(1-0),
Data, FC(2-0)

))

{

))
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Bus Mode 3 and 4 Master Cycle

Bus Mode 3 and 4 Bus Master Read Sequence

6-60

1
2)

The 53C720 has attained bus mastership.
The 53C720 asserts the W_R/, Transfer Modifier and Transfer Type lines.

3a) The 53C720 asserts Transfer in Progress.
3b) The 53C720 asserts Address Status, Address, and Byte Enable signals.

4)
5)

6)

7)

The 53C720 deasserts Address Status.

The 53C720 waits for Transfer Acknowledge, Valid Data, Transfer Burst Inhibit
and Transfer Error Acknowledge.

»  If Transfer Burst Inhibit is not asserted, attempt cache bursting.

e If Transfer Error Acknowledge and Transfer Acknowledge are asserted,
attempt a retry.

e If Transfer Error Acknowledge is asserted and Ready In is not asserted, a bus
fault condition will be generated.

* If Ready In is asserted and Transfer Error Acknowledge is not asserted and
the 53C720 requires more cycles, then return to step 3b.

Upon acknowledge of the last bus cycle, the 53C720 deasserts Master, Bus Busy,
and Transfer in Progress.

The 53C720 floats the Control and Address lines.
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N
Bus Mode 3 and 4 Bus Master Read Timings

Parameter Symbol  Min Max Units
BOFF/ setup to BCLK high t, 8 - ns
BOFF/ hold from BCLK high t, 7 - ns
BCLK high to TIP/ driven t, 5 32 ns
BCLK high to TIP/ low t, 3 20 ns
BCLK high to TIP/ high t 3 20 ns
BCLK high to TIP/ high-Z t, 7 32 ns
BCLK high to ADS/ driven t, 5 30 ns
BCLK high to ADS/ low t 3 17 ns
BCLK high to ADS/ high t, 3 17 ns
BCLK high to ADS/ high-Z t, 7 32 ns
READYY/ setup to BCLK high t, 9 - ns
READYY/ hold from BCLK high t, 5 - ns
BCLK high to A(31-2), SIZ(1-0) driven  t, 5 28 ns
BCLK high to A(31-2), SIZ(1-0) valid t, 3 20 ns
BCLK high to A(31-2), SIZ(1-0) high-Z t,, 7 32 ns
BCLK high to W_R/, TM(2-0), TT(1-0) t, 5 30 ns
driven and valid

BCLK high to W_R/, TM(2-0),

TT(1-0) high-Z t, - 32 ns
Read Data setup to BCLK high T 6 - ns
Read Data hold from BCLK high t, 6 - ns
PA/ setup to BCLK high t,, 5 - ns
PA/ hold from BCLK high t, 5 - ns
TBI/ setup to BCLK high t, 6 - ns
TBI/ hold from BCLK high t,, 4 - ns
TEA/ setup to BCLK high t, 9 - ns
TEA/ hold from BCLK high t, 5 - ns
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Figure 6-33. Bus Mode 3 and 4 Bus Master Read (Non-Preview of Address)

BCLK

BOFF/
(Driven by CPU)

TIP/
(Driven by 53C720)

ADS/
(Driven by 53C720)

READY!/
(Driven by memory)

A(31-2), BE(3-0)
(Driven by 53C720)

W_R/
TT(1-0)
(Driven by 53C720)

Read Data
(Driven by memory)

PA/
(Driven by CPU)

TBI/
(Driven by memory)

TEA/
(Driven by memory)

GrantandOwn Ti T2 T Tw

T2

Release

/A R W

— t13|‘_

— od X ador#t X

Addr #2

> b=

—

Valid for all transfers within this ownership

"‘Hg
o D
")

|

Loy -
il

Note: this diagram shows two back-to-back cycles for a burst size of two.
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Figure 6-34. Bus Mode 3 and 4 Bus Master Read (Preview of Address)

Grantand Own T1 T2 T T2 Release

_>|t1<—_>t2|<-

BOFF/
(Driven by CPU)

—

TIP/ = =+
(Driven by 53C720)

T
SE
2
:

!
!
i
z

ADS/
(Driven by 53C720)

READYI/
(Driven by memory)

—>ty3

A312),BEE0) —— ol X Addr#t X Addr#2 X Addr#3

(Driven by 53C720) )
—t ——
16|<_ ty7

W_R/
TT(1-0) —( Valid for all transfers within this ownership )——-

(Driven by 53C720)

—>'_> <15

|<—119 1

Read Data \_/____’;1-__\_/ \-—#—2—/

(Driven by memory) ton It
20 |l21

PA/
(Driven by CPU)

TBl/
(Driven by memory)

TEA/
(Driven by memory)

Note: this diagram shows two back-to-back cycles for a burst size of two.

NCR 53C720 Data Manual 6-63



Chapter Six
Electrical Characteristics

-
Bus Mode 4 Bus Master Read Timings (Cache Line Burst)

Parameter Symbol  Min Max  Units
BOFF/ setup to BCLK high t, 8 - ns
BOFF/ hold from BCLK high t, 7 - ns
BCLK high to TIP/ driven t, 5 32 ns
BCLK high to TIP/ low t, 3 20 ns
BCLK high to TIP/ high t, 3 20 ns
BCLK high to TIP/ high-Z t, 7 32 ns
BCLK high to ADS/ driven t, 5 30 ns
BCLK high to ADS/ low t 3 17 ns
BCLK high to ADS/ high t, 3 17 ns
BCLK high to ADS/ high-Z t, 7 32 ns
READYY/ setup to BCLK high t, 9 - ns
READYY/ hold from BCLK high t, 5 - ns
BCLK high to A(31-2), SIZ(1-0) driven t, 5 28 ns
BCLK high to A(31-2), SIZ(1-0) valid t, 3 20 ns
BCLK high to A(31-2), SIZ(1-0) high-Z t. 7 32 ns
BCLK high to W_R/, TM(2-0), TT(1-0) t, 5 30 ns

driven and valid

BCLK high to W_R/, TM(2-0),

TT(1-0) high-Z t, 5 32 ns
Read Data setup to BCLK high e 6 - ns
Read Data hold from BCLK high t, 6 - ns
TBI/ setup to BCLK high t, 6 - ns
TBI/ hold from BCLK high t, 4 - ns
TEA/ setup to BCLK high t, 9 - ns
TEA/ hold from BCLK high t, 5 - ns
BCLK high to CBREQ/ driven t, 5 28 ns
BCLK high to CBREQ/ low t, 5 20 ns
BCLK high to CBREQ/ high U 5 20 ns
BCLK high to CBREQ/ high-z t,, 7 32 ns
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BOFF/
(Driven by CPU)

TIP/
(Driven by 53C720)

ADS/
(Driven by 53C720)

READYI/
(Driven by memory)

A(31-2), BE(3-0)
(Driven by 53C720)

W_R/, TTO
(Driven by 53C720)

Read Data
(Driven by memory)

TBI/
(Driven by memory)

TEAN
(Driven by memory)

CBREQ/
(Driven by 53C720)

—

Figure 6-35. Bus Mode 4 Bus Master Read (Cache Line Burst)
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T2 Release

‘il’<—h1

typ<—

)

Addr #1

Valid for all transfers within this ownersh

ip >————

t4g
|——

—

’(19{<—

{ Data #1 }-{ Data #2)_Data #3 >— Data #4 y———

|

—

- t20

toy [~

Note: this diagram shows rwo back-to-back cycles for a burst size of two.
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]
Bus Mode 3 and 4 Bus Master Write Sequence

6-66

1
2)

The 53C720 has attained bus mastership.
The 53C720 asserts the W_R/, Transfer Modifier and Transfer Type lines.

3a) The 53C720 asserts Transfer in Progress.
3b) The 53C720 asserts Address Status, Address, Byte Enable signals and Data lines.

4)
5)

6)

7)

The 53C720 deasserts Address Status.

The 53C720 waits for Ready In, Transfer Burst Inhibit and Transfer Error Ac-
knowledge.

»  If Transfer Burst Inhibit is not asserted, attempt cache bursting.

e If Transfer Error Acknowledge and Transfer Acknowledge are asserted,
attempt a retry.

o If Transfer Error Acknowledge is asserted and Ready In is not asserted, a bus
fault condition will be generated.

+ If Ready In is asserted and Transfer Error Acknowledge is not asserted and
the 53C720 requires more cycles, then return to step 3b.

Upon acknowledge of the last bus cycle, the 53C720 deasserts Master, Busy, and
Transfer in Progress.

The 53C720 floats the Control, Address and Data lines.
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Bus Mode 3 and 4 Bus Master Write Timings

Parameter Symbol Min Max  Units
BOFF/ setup to BCLK high t, 8 - ns
BOFF/ hold from BCLK high t, 7 - ns
BCLK high to TIP/ driven t, 5 32 ns
BCLK high to TIP/ low t, 3 20 ns
BCLK high to TIP/ high t; 3 20 ns
BCLK high to TIP/ high-Z t, 7 32 ns
BCLK high to ADS/ driven t, 5 30 ns
BCLK high to ADS/ low t, 3 17 ns
BCLK high to ADS/ high t, 4 17 ns
BCLK high to ADS/ high-Z t, 7 32 ns
READYY/ setup to BCLK high t, 9 - ns
READYY/ hold from BCLK high t, 5 - ns
BCLK high to A(31-2), SIZ(1-0) driven t, 5 28 ns
BCLK high to A(31-2), SIZ(1-0) valid t, 3 20 ns
BCLK high to A(31-2), SIZ(1-0) high-Z t, 7 32 ns
BCLK high to W_R/, TM(1-0), TT(1-0) t, 5 30 ns
driven and valid

BCLK high to W_R/, TM(2-0),

TT(1-0) high-Z t, 5 32 ns
BCLK high to Write Data driven te 5 34 ns
BCLK high to Write Data valid t, 5 24 ns
BCLK high to Write Data high-Z ty 5 30 ns
PA/ setup to BCLK high t, 5 - ns
PA/ hold from BCLK high t,, 5 - ns
TBI/ setup to BCLK high t,, 6 - ns
TBI/ hold from BCLK high t, 4 - ns
TEA/ setup to BCLK high t,. 9 - ns
TEA/ hold from BCLK high t 5 - ns
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Figure 6-36. Bus Mode 3 and 4 Bus Master Write (Non-Preview of Address)

GrantandOwn T1 T2 1k Tw T2 Release

L [ W (R W (I A A U R U R W B

BOFF/
(Driven by CPU)

TIP/
(Driven by 53C720)

ADS/
(Driven by 53C720)

READYI/
(Driven by memory)

— t13|<— - 1y i<-— <_t1_5_>
A(31-2), BE(3-0) — Oid Addr #1 Addr #2
(Driven by 53C720) _( X X

Valid for all transfers within this ownership

W_R/, TM(2-0)
a0 ——
(Driven by 53C720)

) S—
>.__

t1g t19 t20
Write Data. ————— 0d X Data#t X Data #2 —
I

(Driven by 53C720)

PA/
(Driven by CPU)

TBI/
(Driven by memory)

TEA
(Driven by memory)

Note: This diagram shows two back-to-back transfers for a burst size of two.
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Figure 6-37. Bus Mode 3 and 4 Bus Master Write (Preview of Address)

BCLK

BOFF/
(Driven by CPU)

TIP/
(Driven by 53C720)

ADS/
(Driven by 53C720)

READY!/
(Driven by memory)

Grantand Own T1

T2
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Release

t

J

—

T
1

!
I

—>

T14|<—

|
:

—’t13|‘—
/
{

A(31-2), BE(3-0) od X Addr#t X Addr#2 X Addr#3
(Driven by 53C720)
— t16|<— t17
W_R/
TT(1-0) ——( Valid for all transfers within this ownership
(Driven by 53C720)
t1g t1g ta
WrittData ——— Od X Data#1 X Data #2
(Driven by 53C720) N
21| 122
[N
PA/ \ /
(Driven by CPU) <ty
TBI/

(Driven by memory)

TEA/
(Driven by memory)

.—m\

Note: This diagram shows two back-to-back transfers for a burst size of two.
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-
Bus Mode 4 Bus Master Write Timings (Cache Line Burst)

Parameter Symbol Min  Max Units
BOFF/ setup to BCLK high t 8 - ns
BOFF/ hold from BCLK high t, 7 - ns
BCLK high to TIP/ driven t, 5 32 ns
BCLK high to TIP/ low t, 3 20 ns
BCLK high to TIP/ high t, 3 20 ns
BCLK high to TIP/ high-Z t, 7 32 ns
BCLK high to ADS/ driven t, 5 30 ns
BCLK high to ADS/ low t, 3 17 ns
BCLK high to ADS/ high t, 3 17 ns
BCLK high to ADS/ high-Z t, 7 32 ns
READYY/ setup to BCLK high t, 9 - ns
READYY/ hold from BCLK high t, 5 - ns
BCLK high to A(31-2), SIZ(1-0) driven t, 5 28 ns
BCLK high to A(31-2), SIZ(1-0) valid t, 3 20 ns
BCLK high to A(31-2), SIZ(1-0) high-Z t, 7 32 ns
BCLK high to W_R/, TM(1-0), TT(1-0) t 5 30 ns

driven and valid
BCLK high to W_R/, TM(2-0),

TT(1-0) high-Z t, 5 32 ns
BCLK high to Write Data driven t, 5 34 ns
BCLK high to Write Data valid t, 5 24 ns
BCLK high to Write Data high-Z t, 5 30 ns
TBI/ setup to BCLK high t, 6 - ns
TBY/ hold from BCLK high t,, 4 - ns
TEA/ setup to BCLK high t,, 9 - ns
TEA/ hold from BCLK high t,, 5 - ns
BCLK high to CBREQ/ driven t, 5 28 ns
BCLK high to CBREQ/ low t, 5 20 ns
BCLK high to CBREQ/ high t,, 5 20 ns
BCLK high to CBREQ/ high-z t 7 32 ns
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Figure 6-38. Bus Mode 4 Bus Master Write (Cache Line Burst)

Grantand Own  T1 T2 T2 T2 T2 Release

ek [\ . /S S L S L

a——t1

BOFF/

TIP/
(Driven by 53C720)

ADS/
(Driven by 53C720)

READYl/
(Driven by memory)

A(31-2), BE(3-0) (o Addr #1 —

(Driven by 53C720)
—
tre[== t

W_R/, TTO0
(Driven by 53C720) ——( Valid for all transfers within this ownership )————
0

<———>| —> t19‘<—

Write Data — Data #1 Data #2 Data #3 Data #4
(Driven by 53C720) 3( X X
- [21
t2 |<—
TBI/

(Driven by memory)

TEA/
(Driven by memory)

CBREQ/
(Driven by 53G720)

Note: This diagram shows two back-to-back transfers for a burst size of two.
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SCSI Timings

Figure 6-39. Initiator
Asynchronous Send

R e f2
(i i
ACK/ \' n : / n+1
j— t3—!
SO seon, Valid n Valid n+1

Parameter Symbol  Min Max Units
ACK!/ asserted from REQ/ asserted t, 10 - ns
ACK/ deasserted from REQ/ deasserted t, 10 - ns
Data setup to ACK/ asserted t, 55 - ns
Data hold from REQ/ deasserted t 20 - ns

Figure 6-40. Initiator
Asynchronous Receive
| |

REQ/ \' n [ el

1 |
<—t1—>: I<-t2—>|

!
ACK/ :

I
‘4—'[3—»‘ :4— t4——>|

SD15-SD0,

SDP1-SDPO/ Valid n Valid n+1
Parameter Symbol Min Max Units
ACK/ asserted from REQ/ asserted t, 10 - ns
ACK/ deasserted from REQ/ deasserted t, 10 - ns
Data setup to REQ/ asserted t, 0 - ns
Data hold from ACK/ deasserted t 0 - ns
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Figure 6-41. Target Asynchronous Send
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REQ/ ! n

] | !
|<— t1 - [

[

ACK/ Lo\ /
|
|

-t

SD15-SD0, =7

SDP1-SDPO/ - Validn

i

n+1

Valid n+1

Parameter

Symbol

Max Units

REQ/ deasserted from ACK/ asserted
REQ/ asserted from ACK/ deasserted
Data setup to REQ/ asserted

Data hold from ACK/ asserted

10
10
55
20

Figure 6-42. Target Asynchronous Receive

SD15-SDO,
SDP1-SDP0/

Valid n+1

Parameter

Symbol

Max Units

REQY/ deasserted from ACK/ asserted
REQ/ asserted from ACK/ deasserted
Data setup to ACK/ asserted

Data hold from REQ/ deasserted

10
10

ns

ns

ns

ns
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Figure 6-43. Initiator and Target Synchronous Transfers

6-74

Send Data
SD7-SDO, SDP/

SDP1/- SDPO/

REQ/ A o b—
or ACK/ \ " / \ 1 /
|
'[3—>| :4-— t 4 —-—»:
Valid n+1
Pecho 0

SCSI-1 Transfers (Single Ended, 5.0 MB/sec)

Parameter Symbol Min Max Units
Send REQ/ or ACK/ assertion pulse width t, 90 - ns
Send REQ/ or ACK/ deassertion pulse width t, 90 - ns
Receive REQ/ or ACK/ assertion pulse width t 90 - ns
Receive REQ/ or ACK/ deassertion pulse width ¢, 90 - ns
Send data setup to REQ/ or ACK/ asserted t, 55 - ns
Send data hold from REQ/ or ACK/ asserted t, 100 - ns
Receive data setup to REQ/ or ACK/ asserted t, 0 - ns
Receive data hold from REQ/ or ACK/ asserted  t, 45 - ns
SCSI-1 Transfers (Differential, 4.17 MB/sec)

Parameter Symbol Min Max Units
Send REQ/ or ACK/ assertion pulse width t, 96 - ns
Send REQ/ or ACK/ deassertion pulse width t, 96 - ns
Receive REQ/ or ACK!/ assertion pulse width t, 84 - ns
Receive REQ/ or ACK/ deassertion pulse width ¢, 84 - ns
Send data setup to REQ/ or ACK/ asserted t, 65 - ns
Send data hold from REQ/ or ACK/ asserted t, 110 - ns
Receive data setup to REQ/ or ACK/ asserted t; 0 - ns
Receive data hold from REQ/ or ACK/ asserted t 45 - ns
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SCSI-2 Fast Transfers (10.0 MB/sec, 40 MHz Clock)

Parameter Symbol Min Max  Units
Send REQ/ or ACK!/ assertion pulse width t, 35 - ns
Send REQ/ or ACK/ deassertion pulse width t, 35 - ns
Receive REQ/ or ACK/ assertion pulse width t, 24 - ns
Receive REQ/ or ACK/ deassertion pulse width  t, 24 - ns
Send data setup to REQ/ or ACK/ asserted t, 33 - ns
Send data hold from REQ/ or ACK/ asserted t, 45 - ns
Receive data setup to REQ/ or ACK/ asserted tg 0 - ns
Receive data hold from REQ/ or ACK/ asserted  t, 10 - ns

SCSI-2 Fast Transfers (10.0 MB/sec, 50 MHz clock)

Parameter Symbol  Min Max  Units
Send REQ/ or ACK/ assertion pulse width t, 35 - ns
Send REQ/ or ACK/ deassertion pulse width t, 35 - ns
Receive REQ/ or ACK/ assertion pulse width t, 24 - ns
Receive REQ/ or ACK/ deassertion pulse width  t, 24 - ns
Send data setup to REQ/ or ACK/ asserted t, 33 - ns
Send data hold from REQ/ or ACK/ asserted t, 40** - ns
Receive data setup to REQ/ or ACK/ asserted t; 0 - ns
Receive data hold from REQ/ or ACK/ asserted  t, 10 - ns

* Transfer period bits (bits 6-4 in the SXFER register) are set to zero and the extra clock
cycle of data setup bit (bit 7 in SCNTL1) is set.

** Analysis of system configuration is recommended due to reduced driver skew margin in
differential systems.

Note: For fast SCSI, the TolerANT Enable bit (STEST3 bit 7) should be set.
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Appendix A

Register Summary

SCNTLO Register R/W (00h)
7 6 5 43210

1[1]ofo[o] 0] 0]
Target Mode

Assert ATN/ on Parity Error
Enable Parity Generation
Enable Parity Checking
Select with ATN/ on Start Sequence
Start Sequence
Arbitration Mode bit 0
— Arbitration Mode bit 1

pug

SCNTL2 Register R/W (02h)
7 6 5 4 3 21

00 IXIX[0[X] XlOI

L Wide SCSI Receive
Reserved
Reserved
Wide SCSI Send
Reserved
Reserved
Chained Mode
SCSI Disconnect Unexpected

SCID Register R/W (04h)
7 6 5 4 32 10

Encoded Chip ID 0
Encoded Chip 1D 1
Encoded Chip ID 2
Encoded Chip ID 3

Reserved

Enable Response to Selection
Enable Response to Reselection
Reserved

SDID Register R/W (06h)
7 65432 10

Encoded Destination ID 0
Encoded Destination ID 1
Encoded Destination ID 2
Encoded Destination 1D 3

Reserved

Reserved

Reserved

Reserved

NCR 53C720 Data Manual

SCNTL1 Register R/W (01h
6 5 4 3 2 1
IOIUIUlOIO‘iOlOIOI

Start SCSI Transfer
Immediate Arbitration

Assert Even SCSI Parity

Assert SCSI RST/
Connected
Disable Halt on Parity Error or ATN Condition

Assert contents of SODL on SCSI bus

Extra Clock Cycle of Data Setup

SCNTL3 Register R/W 03
6 5 4 3 2 10

Clock Gonversion Factor
Clock Conversion Factor

Clock Conversion Factor

Enable Wide SCSI

Synchronous Clock Conversion Factor bit 0
Synchonous Clock Conversion Factor bit 1
Synchronous Clock Conversion Factor bit 2
Reserved

SXFER Register R/W (05h)
76543210

Max SCS! Synchronous Offset 0
Max SCSI Synchronous Offset 1
Max SCSI Synchronous Offset 2

Max SCSI Synchronous Offset 3

Reserved

Synchronous Transfer Period bit 0

Synchronous Transfer Period bit 1

Synchronous Transfer Period bit 2

GPREG Register RIW (07h)
7 6543210

General Purpose 1/0 0

General Purpose 1/0 1

L General Purpose 1/0 2
General Purpose 1/0 3

General Purpose 1/0 4

Reserved

Reserved

Reserved

A-1



Appendix A

Register Summary

SFBR Register R (08h)

SSID Register R (0Ah)
7 6 5 4 3 2 1 0

Encoded Destination SCSI ID bit 0
Encoded Destination SCSI ID bit 1
Encoded Destination SCS! ID bit 2
Encoded Destination SCSI ID bit 3

Reserved

Reserved

Reserved

SCSI Selector 1D Valid

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

Illegal Instruction Detected
Watchdog Timeout Interrupt Detected
Script Interrupt Instruction Received
Script Single Step Interrupt

Abort Interrupt

Bus Fault Interrupt

Host Parity Error

DMA FIFO Empty

SSTAT1 Register R (OEh)
7 6 5 4 3 2 10

Latched 1_0/ 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

SOCL Register W (09h)
7 6 5 43 210

0lofolololololol
1_0/

C_D/
MSG/
ATN/

SEL/

1 = Active
0 = Inactive

SBCL Register R (0Bh)

1 = Active
0 = Inactive

SSTATO Register R (ODh)
7654321040

0

L Status of SCSI Parity Signal
— Status of SCSI RST/
Won Arbitration
Lost Arbitration
Arbitration In Progress
SODL Least Significant Byte Full
SODR Least Significant Byte Full

SIDL Least Significant Byte Full

SSTAT2 Register R (0Fh)

SCSI SDP1 signal

Last Disconnect

Reserved
Latched SCSI Parity SD 15-8
Reserved
SODL Most Significant Byte Full
SODR Most Significant Byte Full
— SIDL Most Significant Byte Full
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DSA Register R/W (10-13h)
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31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9

Immmmmmmmmnmmmmmmmmmmmmmm%mmmmme

ISTAT Register R/W (14h)
7 6 5 4 3 2

lmmmmmmmm

L DMA Interrupt Pending
SCSI Interrupt Pending
Interrupt on the Fly
Connected/Disconnect
Semaphore
Signal Process
Software Reset
Abort Operation

CTEST1 Register R (19h)
7 65 432
ruwnﬂmmmm

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

CTEST3 Register R (1Bh)
76543210

|_ L Snoop Pin
Fetch Pin
Clear DMA FIFO
Flush FIFO
Chip Version
Chip Version
Chip Version
Chip Version

TEMP Register R/W (1C-1Fh)
31 30 29 28 27 26 25 24 ’23 22

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

|mmmmmmmm

L Cache 386 Enable
Transfer Type bit 1
Even Parity
DMA FIFO Parity
Generate Receive Parity for Pass-Through
Snoop Gontrol 0

Snoop Control 1
Cache Burst Disable

CTEST2 Register R (1Ah)
6 5 4 3 2 1

FOTOTXTXT OT 00T ]

L DACK/ Status
DREQ Status
SCSI TEOP Status
DMA FIFO Parity bit
Reserved
Reserved
Signal Process
Data Transfer Direction

DFIFO Register R/W (20h
7 6 5 4 3 2

FIFO Byte Offset Counter bit 1
FIFO Byte Offset Counter bit 2
FIFO Byte Offset Counter bit 3

FIFO Byte Offset Counter bit 4

FIFO Byte Offset Counter bit 5

FIFO Byte Offset Counter bit 6

Reserved

NCR 53C720 Data Manual

FIFO Byte Offset Counter bit 0

CTEST4 Register R/W (21h)
6 5 4 3 2 1

7
L0j0]0[0f[ 0] 0] OIOI

L FIFO Byte Control bit 0
FIFO Byte Control bit 1
FIFO Byte Control bit 2
Host Parity Check Enable
Shadow Register Test Mode
SCSI Z-Mode
Z-Mode
Host Bus Multiplex

A-3
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CTEST5 Register R/W (22h) CTEST6 Register R/W (23h)
7 6 543210 7 6 543210
Reserved DMA FIFO bit 0
Reserved DMA FIFO bit 1
Reserved DMA FIFO bit 2
DMA Direction DMA FIFO bit 3
Master Control for Set or Reset Pulses DMA FIFO bit 4
Reserved DMA FIFO bit 5
Clock Byte Counter (DBC) DMA FIFQ bit 6
Clock Address Incrementor (DNAD) DMA FIFO bit 7

DBC Register R/W (24-26h)
232221201918 17 1615141312 1110 9 8 7 6 5 4 3 2 1 0

DCMD Register R/W (27h)

76 2

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)
313029 28 27 26 25 24 23 22 2120 1918 17 16 151413121110 9 8 7 6 5 4 3 2 1 0

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

31 30 29 28 27

0]

26 25

0

24 23 22

010

21 20 19 18 17 16 15 14 13 12 11 10 ¢

0

DSPS Register R/W (30-33h)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15141312 1110 9 8 7 6 5 4 3

SCRATCHA Register R/W (34-37h)
313029 28 27 26 256 24 23 22 21 20 1918 17 16 151413121110 9 8 7 6 5 4 3 2 1 0
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DMODE Register R/W (38h)
7 6 5 4 3 2

Q%iﬁ%ﬁ@%ﬁ%ﬁ

Manual Start Mode
User Programmable Transfer
Fixed Address Mode
Program Data
Function Code bit 1
Function Code bit 2
Burst Length bit 0
Burst Length bit 1

DWT Register R/W (3Ah)

ADDER Register R (3C-3Fh)
3130 29 28 27 26 25 24 23 22 21 20 1918 17 16 151413121110 9 8 7 6 5 4 3 2 1.0

Appendix A
Register Summary

DIEN Register R/W (39h)
7 6 543210

Enable lllegal Instruction Interrupt
Enable Watchdog Time-Out Interrupt
Enable Script Interrupt Instruction Received Interrupt
Enable Script Step Interrupt
Enable Aborted Interrupt
Enable Bus Fault Interrupt
Host Parity Error Detected
Reserved

DCNTL Register R/W (3Bh)
7 65 43 2 1

lolololololololol

L 53C700 Compatibility Bit
Fast ARB
Start DMA Operation
Host Bus Width Equal to 16
Single Step Mode
Enable ACK
Bus Mode
Size Throttle Enable

XIXTXIX XX XX XX XIXIXTXEXEX XX XX XIX] XXX XXX XX [X

SIENO Register R/W (40h)
7‘6 5;4 3 2 1”,0’

Parity Error Received
SCSI RST/ Received
Unexpected Disconnect

SCSI Gross Error

Reselected

Selected

Function Complete

Phase Mismatch or ATN/ Active

SISTO Register R (42h)
7 6543210

SCSI RST/ received
Unexpected Disconnect
SCSI Gross Error
o Reselected
Selected
Function Complete
Phase Mismatch or ATN/ Active

L l_ I—Parity Error Received

| NCR 536720 Data Manual

SIEN1 Register R/W (41h)
76 5 4 3 2

[O[0T0T0TOToL0] (T)J
Handshake-to-HandshakeTimer Expired

General Purpose Timer Expired
Selection or Reselection Time-Out
Reserved
Reserved
Reserved
Reserved
Reserved

SIST1 Register (43h)
7 6 5 4 3 2 1

(0] 0101010|0|0l0|

l_ L Handshake-to-Handshake Timer Expired
General Purpose Timer Expired
Selection/Reselection Time-Out
Reserved
Reserved
Reserved
Reserved
Reserved
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SLPAR Register R/W (44h)
76543210

SCSI Longitudinal Parity
SCSI Longitudinal Parity
SCSI Longitudinal Parity

SCSI Longitudinal Parity

SCSI Longitudinal Parity

SCS! Longitudinal Parity

SCSI Longitudinal Parity

SCSI Longitudinal Parity

Memory Access Control Register R/W (46h)
7 6543210

SCRIPTS fetch
Pointer to SCRIPTS fetch
Data Read
Data Write
Reserved
Reserved
Reserved
Reserved

STIMEO Register R/W (48h)
7 6 543210
ololToloToToToTo

Selection Time-Out Period bit 0
Selection Time-Out Period bit 1
Selection Time-Out Period bit 2
Selection Time-Out Period bit 3
Handshake-to-Handshake Timer Period bit 0
Handshake-to-Handshake Timer Period bit 1
Handshake-to-Handshake Timer Period bit 2
Handshake-to-Handshake Timer Period bit 3

RESPIDO Register R (4Ah)
r 8543210

STESTO Register R (4Ch)
;7 6 5 4 3210

— SCSI Synchronous Offset Maximum
SCSI Synchronous Offset Zero
Arbitration Priority Encoder Test

Selection Response Logic Test

Reserved

Reserved

Reserved

Reserved

SWIDE Register R (45h)
7 65 43 2 10

General Purpose Control Register R/W (47h)

7 6 5 4 3 2 1 0

General Purpose Output Enable bit 1
General Purpose Output Enable bit 2
General Purpose Output Enable bit 3
General Purpose Output Enable 4
Reserved
Reserved
Reserved

L L L General Purpose Output Enable bit 0

STIME1 Register R/W (49h)
7 6 543210

(XX X[X]O] 0] 0] 0]

General Purpose Timer Period bit 0
General Purpose Timer Period bit 1
General Purpose Timer Period bit 2
General Purpose Timer Period bit 3
Reserved
Reserved
Reserved
Reserved

RESPID1 Register R (4Bh)
7 6 56 4 3 2 10

STEST1 Register R (4Dh)
7 6 5 4 3 2 1

wwwwmwmm
SCSI FIFQ Parity bit 0

SCSI FIFO Parity bit 1
Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

NCR 53C720 Data Manual
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STEST2 Register R/W (4Eh)
7.6 5 43 21

IOIOIOIOIOIOIO]OI

L SCSI Low-Level Mode
Extend Rea/Ack filtering
Always Wide SCS!
SCSI High Impedance Mode
SCSI Loopback Mode
SCS! Differential Mode
Reset SCSI Offset
SCSI Control Enable

SIDL Register R (50-51h)
151413121110 9 8 7 6
LXIXIXIX XX XX XX |

>l
<]~
5<]eo
S<|n
el
<o

SBDL Register R (58-59h)
1“514‘1312‘111098 7 6 5 4 3 0
x*x:x:x’,fxlxlmxlxlxlxlxIx! !

SDBO
SDB1
SDB2

SDB3
SDB4
SDB5
SDB6
SDB7
—SDB8
—SDB9
— SDB10
— SDB11
—SDB12

— SDB13
—SDB14

- -SDB15

SCRATCHB Register R/W (5C-5Fh)

313029282726252423222120191817161514131211109 8 7 6

Appendix A
Register Summary

STEST3 Register R/W (4Fh)
7 65 43210
[X[XT o[ o] of o[ o 0]
L SCs1 FIFO Test write
Clear SCSI FIFO
Timer Test Mode
16-bit System
Disable Single Initiator Response
Halt SCSI Clock
SCSI FIFO Test Read
TolerANT Enable

SODL Register R/W (54-55h)
151413121110 9 8 7 6 5 3

XXX IXEXIXIXX XIXI IX
L Lsmso
SDBY

SDB2
SDB3
SDB4
SDB5
SDB6
SDB7
—SDB8
—SDB9
—SDB10
— SDB11
—SDB12

L spB13
LSDB14
-SDB15

10

(msiieni,

XXX IXTXIX IXIXTX XXX XX XXX XXX iXIX leX X
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This application note compares the 53C720 with the 53C710. There are four categories of 53C720

differences.

A. Host Bus Interface Differences

B. SCRIPT Instruction Differences
C. SCSI Bus Interface Differences

D. Register Differences

FEATURES

The "Features" section summarizes the high-level differences.

SCSI NO. 831
ENGINEERING S3C710 to 5S3C720 Comparison
NOTES Rev. 2.0 2/93
INTRODUCTION

! - h B i

FEATURES 53C710 53C720
1. SCSI Data Transfer Rate
- Asynchronous 5 Mbytes/sec 10 Mbytes/sec
- Synchronous 10 Mbytes/sec 20 Mbytes/sec
2. DMA Transfer Rate 66 Mbytes/sec 105 Mbytes/sec
3. Host Bus Width 32 bits 16 or 32 bits
4. SCSI Bus Width 8 bits 8 or 16 bits
5. Interrupt On-The-Fly Not Supported Supported
6. Bus Modes 4 7
7. SCRIPT Auto-Start Not Supported Supported
8. Programmable Burst Length 1,2,4 or 8 2,48 or 16
9. Shadowed Temp and
DSA Registers Not Supported Supported
10. Programmable SCSI Timers Not Supported 3
11. General Purpose I/O Pins Not Supported Supported
12. Differential Sense Pin Not Supported Supported
13. Preview Of Next Address Not Supported Supported
14. Carry BitIn ALU Not Supported Supported
15. Semaphore Bit Not Supported Supported
16. Devices On SCSI Bus 8 16
17. Host Parity Checking Not Supported Supported
NCR 53C710 to 53C720 Comparison Application Note 1




A. HOST BUS INTERFACE DIFFERENCES

The 53C720 host bus interface has been significantly enhanced over that of the 53C710. Greater
flexibility and functionality has been provided allowing the 53C720 to directly interface with a
larger number of host busses. The 53C720 is still compatible signal for signal with the 53C710
host bus interface. The 53C720 host bus interface differences are as follows:

Bus Mode Select Pins

Function
The 53C720 is capable of interfacing with host busses in a combination of the
following modes: Motorola or Intel, Big or Little Endian, 68040_68030 or
80386dx_80386sx. If Intel and one of the 80386 modes is selected, several pins
change functions. In particular the R_W/ pin becomes inverted and SIZ0, SIZ1, A0
and Al become byte enable signals. The 53C710 is only capable of interfacing
with host busses in a combination of the following modes without extemal
hardware: Big or Little Endian, 68030 or 68040.

Benefit
The ability to interface with seven different host processor busses provides the user
with additional flexibility.

Enhanced Cache-Line Burst
Function

Cache-Line burst eliminates the need for a full handshake between the 53C720 bus
and the memory device when transferring data. The bus master will arbitrate for the

bus at the beginning of a 16 byte transfer and it is able to transfer one long word pe:

clock period. The 53C720 is able to start another cache-line burst without getting
off the bus if it has another 8 long words stored in its FIFO. Under optimal
conditions the 53C720 will have 16 long words in its FIFO and it is therefore able
to do four back-to-back cache transfers. A cache line burst is always 4 long words
in length. The 53C710 was only capable of doing one cache-line burst before it had
to get off the bus.

Benefit
Cache-Line Burst mode allows up to 105 Mbytes/sec DMA burst bandwidth for
extremely high data transfer rates or streaming modes. The 53C710 is only capable
of doing 66 Mbytes/sec DMA transfers.

Sense Pin for SCRIPT Auto-Start

Function
When the SCRIPT auto-start sense pin is tied to ground the DMA SCRIPTS
Pointer Register (DSP) points to an address of all zeros and the SCRIPTS
processor will start fetching instructions from that location. If the sense pin is tied
high, the DSP register will have to be written with the starting address of the first
SCRIPT instruction.

Benefit
The auto-start feature enables the 53C720 to start the SCRIPT program
automatically after reset is deasserted. SCRIPT instructions will be fetched and
executed until an interrupt condition occurs.

NCR 53C710 to 53C720 Comparison Application Note 2 7/127/93



oot

-
A - AN

General Purpose Input and Output Pins

Function
The 53C720 has four inputs and one output pin. These pins are user defined.
Benefit
The input pins may be used to read the 53C720 chip ID or other configuration
information. The output pin may be used to enable on-board ROM, RAM or
LED's.

Memory Access Control Pin

Function
This signal indicates if the next access will be to local memory (on-board memory)
or far memory (system memory).

Benefit
The ability to choose between near and far memory provides system design
flexibility, with faster access to data in local memory.

Test In and Test Out Pins

Function
These pins connect all inputs and outputs (excluding SCSI control signals and data
lines) to an AND tree test scheme.

Benefit
This function allows manufacturers to verify chip connectivity to the board, and to
determine exactly which pins are not properly attached.

B. SCRIPT INSTRUCTION DIFFERENCES

Five SCRIPT instructions have been added to the 53C720. The 53C720 utilizes all of the
SCRIPTs instructions available for the 53C710, therefore, SCRIPTSs programs developed for the
53C710 will be upward compatible. For a more detailed description of the SCRIPT language,
reference the NCR 53C720 Programmer's Guide. Following is a list and description of the four
instructions.

CHMOYV Instruction

Function
The CHMOV instruction transfers data to and from memory locations. Data may
come from any data location, so scatter/gather operations are transparent to the chip
and the external processor.

Benefit
When the 53C720 executes several CHMOV instructions and one ends on an odd
byte boundary, the 53C720 temporarily stores the residual byte. The 53C720 takes
the first byte from the subsequent CHMOV or MOVE instruction and line it up with
the residual byte in order to complete a wide transfer and maintain a continuous data
flow on the SCSI bus.

NCR 53C710 to 53C720 Comparison Application Note 3 7/27/93



INTFLY Instruction

Function
The INTFLY instruction (DBC, bit 20) will assert the interrupt on the fly bit
(ISTAT, bit 2) once the SCRIPT instruction is executed. SCRIPTS programs will
not halt when the interrupt occurs. The interrupt must be serviced by reading the
Interrupt Status Register only.

Benefit
The INTFLY instruction is used to notify a service routine, running on the main
processor, while the SCRIPT processor is still executing a SCRIPTS program.

Transfer Control Instruction on Carry

Function
Jump, Call, Return or Interrupt may be executed depending on the resulting carry
bit (DBC, bit 21) after an add operation. When executing a transfer control
instruction true/false comparisons are legal whereas compare functions are illegal.
As an example, INT address, IF carry and INT address, IF NOT carry would be
legal.

Benefit
The transfer control on carry feature adds additional flexibility to the user by
allowing additions to cross byte boundaries.

Read/Write Instruction WITH Carry Enabled

Function
When carry is enabled (DCMD, bit 0) any read/write opcode utilizing the add
operation will also add in the current carry contents. MOVE SCRATCHI1 + 1 To
SCRATCH1 WITH Carry, is an example.

Benefit
Enabling the carry bit allows the 53C720 to perform add operations greater than one
byte, since carry values from previous byte adds may be used in successive adds.

I/0 Instruction SETing or CLEARing Carry

Function
The Carry bit may be SET or CLEARed using a SCRIPT Instruction (DBC, bit 10)

Benefit
This feature permits the user to assert or deassert the carry bit prior to an addition or

subtraction operation.

NCR 53C710 to 53C720 Comparison Application Note 4 7/27/93
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C. SCSI BUS INTERFACE DIFFERENCES

The primary difference between the 53C710 and the 53C720 is the implementation of Wide SCSL
The 53C720 differences are as follows:

Wide SCSI

Function
The 53C720 has a 16-bit data transfer capability. There is a single
request/acknowledge per transfer and the SCSI bus pinout is optimized for P or A
cable connection.

Benefit
Wide SCSI provides a significant increase in system performance especially in
systems requiring a large amount of data transfer between host and peripheral
devices. The 53C720, as a result of wide SCSI, transfers data over the SCSI bus
at up to 20 Mbytes/sec whereas the 53C710 transfers data at up to 10 Mbytes/sec.
This applies only when the SCSI bus is operating in synchronous and differential
modes.

Differential Sense Pin

o Function

) The 53C720 uses the Differential Sense pin to determine if a connected SCSI device
[ ? is operating in differential or single ended mode. If the external device is operating
- in differential mode while the 53C720 is in single ended mode, the chip will cease

i to drive external outputs on the SCSI bus.
i Benefit
o The sense pin protects the external differential pair transceivers and the single ended
device from damage.

NCR 53C710 to 53C720 Comparison Application Note 5 7/27/93



SCSI Clock

Function
The 53C720 has a separate SCSI clock which operates at up to 75 MHz. The
53C710 operates the SCSI clock at up to 50 MHz.

Benefit
Separate SCSI and bus clocks allow the host interface to operate at a lower speed
while a higher speed clock controlling the SCSI bus guarantees fast SCSI timings
of 20 Mbytes/sec. A clock speed of minimum 40 MHz is required for fast SCSI.

Initiator/Target Auto-Switch Disabled

Function
The auto-switch function is disabled in the 53C720.

Benefit
This forces the user to manually set target or initiator mode in a SCRIPT program
and removes any ambiguity as to the current mode of the 53C720.

SCSI Timers

Function
The 53C720 provides programmable select/reselect, handshake to handshake, and
general purpose timers. The time-out period is programmable from 100 psec to
greater than 1.6 seconds. A maskable interrupt is available for each of the timers.
Benefit
The timers allows the user to tailor SCRIPT instructions to their specific timeout
needs.

Separation of Selection and Reselection Control

Function
The 53C720 can be enabled to respond as a target, initiator or both. There are
status and interrupt bits indicating that the 53C720 has responded to selection or
reselection.

Benefit
The 53C720 will know if it is required to respond as an initiator or a target. If the
user has disabled selection and another SCSI device actually tries to select the
53C720, it may notify the main processor that this has occurred.
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D. REGISTER DIFFERENCES

The following figures summarize the differences between the 53C710 and the 53C720 register
sets. The register/bit additions and the resulting benefits to the user are described below. For a
more detailed explanation of each of the registers in the 53C720, reference the NCR 53C720 Data

Manual.

New Registers/Bits

Registers/Bits 53C710 53C720
Start SCSI Transfer bit Not Supported ~ SCNTL1,bit 0
Immediate Arbitration bit Not Supported SCNTLI1,bit 1
SCSI Control Register Two -- 02h Not Supported ~ SCNTL2
Wide SCSI Receive bit Not Supported ~ SCNTL2,bit 0
Wide SCSI Send bit Not Supported ~ SCNTL2,bit 3
Chained Mode bit Not Supported ~ SCNTL2,bit 6
SCSI Disconnect Unexpected bit Not Supported ~ SCNTL2,bit 7
SCSI Control Register Three -- 03h Not Supported ~ SCNTL3
Enable Wide SCSI bit Not Supported SCNTL3,bit 3
Enable Response to Selection bit Not Supported ~ SCID,bit 5
Enable Response to Reselection bit Not Supported ~ SCID,bit 6
General Purpose Register -- 07h Not Supported  GPREG
General Purpose Inputs/Outputs Not Supported ~ GPREG;,bits 4-0
SCSI Selector ID Register -- 0Ah Not Supported ~ SSID
Encoded Destination SCSI ID Bits Not Supported SSID,bits 3-0
SCSI Selector ID Valid bit Not Supported ~ SSID,bit 7
SCSI Parity SD 15-8-Bit Not Supported ~ SSTAT2,bit 0
Last Disconnect bit Not Supported ~ SSTAT2,bit 1
Latched SCSI Parity SD 15-8-Bit Not Supported ~ SSTAT2,bit 3
SODL Most Significant Byte Full Not Supported ~ SSTAT2,bit 5
SODR Most Significant Byte Full Not Supported ~ SSTAT2,bit 6
SIDL Most Significant Byte Full Not Supported ~ SSTAT2,bit 7
Interrupt On The Fly bit Not Supported ~ ISTAT,bit 2
Semaphore bit Not Supported  ISTAT,bit 4
Cache 386 Enable bit Not Supported ~ CTESTO, bit 0
Generate Receive Parity for Pass Through ~ Not Supported ~ CTESTO, bit 4
Host Parity Check Enable bit Not Supported ~ CTEST4,bit 3
Shadow Register Test Mode bit Not Supported ~ CTEST4,bit 4
SCSI Data Bus High Impedance Mode Not Supported ~ CTEST4,bit 5
Enable Host Parity Error Interrupt Not Supported ~ DIEN,bit 6
Host Bus Width 16 bits Not Supported ~ DCNTL,bit 3
Bus Mode bit Not Supported ~ DCNTL,bit 6
Size Throttle Enable bit Not Supported  DCNTL, bit 7
SCSI Interrupt Enable Register One -- 41h Not Supported  SIEN1
Handshake Timer Expired Not Supported ~ SIEN1,bit 0
General Purpose Timer Expired Not Supported ~ SIEN1,bit 1
SCSI Interrupt Status Register Zero -- 42h Not Supported ~ SISTO
SCSI Interrupt Status Register One -- 43h Not Supported ~ SIST1
SCSI Wide Register -- 45h Not Supported ~ SWIDE
Memory Access Control Register --46h - Not Supported = MACNTL
General Purpose Control Register -- 47h Not Supported ~ GPCNTL
Note: The addresses refer to Little Endian byte orientation.
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New Registers/Bits (continued)

Registers/Bits 53C710 53C720
SCSI Time Register Zero -- 48h Not Supported ~ STIMEO
Programmable Select/Reselect Timer Not Supported ~ STIMEDQ,bits 3-0
Programmable Handshake Timer Not Supported ~ STIMEQ,bits 7-4
SCSI Time Register One -- 49h Not Supported ~ STIMEI
Response ID Zero Register--4Ah Not Supported ~ RESPIDO
Response ID One Register -- 4B Not Supported ~ RESPID1
SCSI Test Register Zero -- 4Ch Not Supported ~ STESTO
SCSI Synchronous Offset Max. bit Not Supported ~ STESTO,bit 0
SCSI Synchronous Offset Min. bit Not Supported ~ STESTO,bit 1
Arbitration Priority Test bit Not Supported ~ STESTO,bit 2
Selection Response Logic bit Not Supported ~ STESTO,bit 3
SCSI Test Register One -- 4Dh Not Supported ~ STEST1
SCSI Test Register Two -- 4Eh Not Supported ~ STEST2
Extended REQ/ACK Filtering bit Not Supported ~ STEST2,bit 1
Always Wide SCSI bit Not Supported ~ STEST2,bit 2
SCSI Control Enable bit Not Supported ~ STEST2,bit 7
SCSI Test Register Three -- 4Fh Not Supported =~ STEST3
SCSI FIFO Test Write bit Not Supported ~ STEST3,bit 0
Clear SCSI FIFO bit Not Supported ~ STEST3,bit 1
Timer Test Mode bit Not Supported ~ STEST3,bit 2
16-bit System Not Supported ~ STEST3,bit 3
Disable Single Initiator Response Not Supported ~ STEST3,bit 4
Halt SCSI Clock bit Not Supported ~ STEST3,bit 5
SCSI FIFO Test Read bit Not Supported ~ STEST3, bit 6
TolerANT Enable CTESTO, bit4  STESTS3, bit 7
SCSI Input Data Latch bits 15-8 Not Supported ~ SIDL
SCSI Output Data Latch bits 15-8 Not Supported ~ SODL
SCSI Bus Data Lines bits 15-8 Not Supported ~ SBDL
General Purpose Scratch Pad Register.1 -- 5C-5Fh  Not Supported ~ SCRATCH1
Note: The addresses refer to Little Endian byte orientation.
Deleted Registers/Bits
Registers/Bits S3C710 53C720
Start SCSI Receive Operation bit SCNTL1,bit0  Not Supported
Start SCSI Send Operation bit SCNTL1,bit 1 Not Supported
Enable Selection and Reselection SCNTL1,bit 5 Not Supported
SCSI Destination ID bits 7-4 SDID bit 7-4 Not Supported
SCSI Chip ID bits 7-4 SCID bit 7-4 Not Supported
SCSI Offset Compare bit CTEST2,bit 5 Not Supported
SCSI FIFO Write Enable bit CTEST4,bit 3 Not Supported
DACK!/ bit CTESTS,bit 0 Not Supported
DRE(Q/ bit CTESTS,bit 1 Not Supported
EOP bit CTESTS,bit 2 Not Supported
Chip Test Register Seven CTEST7 Not Supported

Note: The addresses refer to Little Endian byte orientation.
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Moved Registers/Bits

Registers/Bits

SCSI Destination ID Register (SDID)
SCSI Interrupt Enable Register (SIEN)

SCSI Synchronous Transfer Period

Disable Halt on Parity Error or ATN bit
SCSI Output Data Latch Register (SODL)
SCSI Output Control Latch Register (SOCL)

SCSI Input Data Latch Register (SIDL)
SCSI Bus Data Line Register (SBDL)

Synchronous SCSI Clock Frequency

SCSI RST/ Received bit
Unexpected Disconnect bit
SCSI Gross Error bit
Function Complete bit

Phase Mismatch or ATN/ Active bit

SCSI Status Register One
SCSI Status Register Two
Chip Test Register Zero (CTESTO)
Data Transfer Direction bit
Chip Test Register One (CTEST1)
Chip Test Register Two (CTEST?2)
SCSI FIFO Parity (bits 7:0) bit
Chip Test Register Three (CTEST3)
Chip Test Register Four (CTEST4)
SCSI Loopback Enable bit
SCSI High Impedance Mode bit
Chip Test Register Five (CTESTS)
Reset SCSI Offset bit
Chip Test Register Six (CTEST6)
Transfer Type bit
Even Parity - Host Bus bit
DMA FIFO Parity bit
Snoop Control bits 1-0
Cache Burst Disable bit
Chip Test Register Eight
Interrupt Status Register (ISTAT)
Longitudinal Parity Register
Enable Low Level SCSI Mode
Clock Frequency bits

S3C710

Address 02h
Address 03h
SXFER,bits 6-4
SXFER,bit 7
Address 06h
Address 07h
Address 09h
Address OAh
SBCL,bits 1-0
SSTATO,bit 1
SSTATO,bit 2
SSTATO,bit 3
SSTATO,bit 6
SSTATO,bit 7
SSTAT1
SSTAT2
Address 14h
CTESTO,bit 0
Address 15h
Address 16h
CTEST2,bit 4
Address 17h
Address 18h
CTESTA4,bit 4
CTEST4,bit 5
Address 19h
CTESTS5,bit 5
Address 1Ah
CTEST7,bit 1
CTEST7,bit 2
CTEST7,bit 3
CTEST?7,bits 6-5
CTEST7,bit 7
CTESTS
Address 21h
LCRC 23h
DCNTL,bit 3
DCNTL,bits 7-6

53C720

Address 06h
Address 40h
SXFER,bit 7-5
SCTRL1,bit 5
Address 54-55h
Address 09h
Address 50-51h
Address 58-59h
SCNTL3,bits 6-4
SISTO,bit 1
SISTO,bit 2
SISTO,bit 3
SISTO,bit 6
SISTO,bit 7
SSTATO
SSTAT1
Address 18h
CTEST2,bit 7
Address 19h
Address 1Ah
STEST!,bit 0
Address 1Bh
Address 21h
STEST2,bit 4
STEST2,bit 3
Address 22h
STEST?2,bit 6
Address 23h
CTESTO,bit 1
CTESTO,bit 2
CTESTO,bit 3
CTESTO,bits 6-5
CTESTO,bit 7
CTEST3
Address 14h
SLPAR 44h
STEST2,bit 0
SCNTL3,bits 2-0

Note: The addresses refer to Little Endian byte orientation.
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Start SCSI Transfer Bit

Function
The start SCSI transfer bit (SCNTLI, bit 0) has been added to initiate SCSI
transfers. The 53C720 automatically sets the bit when a transfer operation is
executed. It can be determined if the transfer is send or receive depending on the
value written to the I/O bit in the SCSI Output Control Latch Register. The 53C710
possessed two bits to indicate that the chip was starting a send or receive operation.
Benefit
This bit is used for test purposes only and it is automatically set in low level mode
and during SCRIPT execution.

Immediate Arbitration Bit

Function
Asserting the immediate arbitration bit (SCNTLI, bit 1) will prompt the 53C720 to
arbitrate immediately after a disconnect has occurred.

Benefit
The immediate arbitration bit permits the 53C720 to participate in the next
arbitration after a disconnect. This bit is useful for multi-threaded applications.
The 53C710 was not capable of joining and winning arbitration immediately
proceeding a disconnect.

Wide SCSI Receive Bit

Function
The wide SCSI receive bit (SCNTL2, bit 0) is asserted when the 53C720 detects a
possible partial transfer at the end of a block move instruction. This residual byte is
stored in the SCSI Wide Residue Data Register until the subsequent transfer. At
this point the 53C720 can determine if the byte was "residual” data, valid data for a
subsequent transfer, or overrun data. This byte will be combined with another byte
during the subsequent receive operation if the data is valid.

Benefit
This bit allows the data within multiple block move instructions to be chained
together. If a move instruction ends on a odd byte boundary the next move
instruction will provide the additional byte so that a word transfer will occur.

Wide SCSI Send Bit

Function
The wide SCSI send bit (SCNTL2, bit 3) is asserted at the start of a wide SCSI
send operation. If the transfer ends on an odd byte boundary, the bit will still be
asserted at the end of the transfer. This indicates that the low order byte of the SCSI
Output Data Latch Register contains the last byte from the current send operation.
The low order byte will be combined with the high order byte of the subsequent
send operation.

Benefit
This bit allows the data within multiple block move instructions to be chained
together. If a move instruction ends on a odd byte boundary, the next move
instruction will provide the high order byte so that a word transfer will occur.
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Chained Mode Bit

Function
The chained mode bit (SCNTL2, bit 6) allows for chained block move instructions.
The SCRIPT processor automatically sets the bit when a chained block move
instruction is executed. The processor resets the bit when a regular block move
SCRIPT instruction is executed.

Benefit
When this bit is set and a data transfer ends on an odd byte boundary the 53C720
will store the last byte in the SCSI Wide Residue Data Register during a receive
operation or in the SCSI Output Data Latch Register during a send operation. This
byte will be combined with the first byte from the subsequent transfer so that a wide
transfer can be completed.

SCSI Disconnect Unexpected Bit

Function
The SCSI disconnect unexpected bit (SCNTL?2, bit 7) should be asserted if the
53C720 is not expecting the SCSI bus to enter the bus free phase. The 53C720
automatically sets this bit when it is selected, reselected, performs a selection, or a
reselection. The bit only has meaning in initiator mode.

Benefit
The 53C720 uses this bit to determine if the disconnect was expected. If the chip
enters a bus free phase and the bit is set, an unexpected disconnect error will be
generated in the SCSI Interrupt Status Register Zero.

Enable Wide SCSI Bit

Function
The wide SCSI bit (SCNTLS3, bit 3) enables 16-bit data transfers over the SCSI
bus. The bit is cleared for 8-Bit only data transfers.

Benefit
Wide SCSI operation allows the 53C720 to double its data transfer rate across the
SCSI bus.

Selection and Reselection Control Bits

Function
The selection enable bit (SCID,bit 5) should be asserted when the 53C720 is
required to respond as a target and the reselection enable bit (SCID, bit 6) should be
asserted when the 53C720 is required to respond as an initiator. There are also
status and interrupt bits indicating whether or not the 53C720 has been selected or
reselected. The 53C710 only contains one bit indicating that the chip had been
selected/reselected. :

NCR 53C710 to 53C720 Comparison Application Note 11 7/27/93



Benefit
The selection or reselection enable bits allow the 53C720 to respond as either an
initiator or a target device. For example, if only selection is enabled, the 53C720
cannot be reselected as an initiator. The status and interrupt bits can be polled so
the appropriate target or initiator SCRIPT can be executed. These bits also make it
possible to determine whether the 53C720 has been selected or reselected.

General Purpose Input/Output Bits

Function
The general purpose bits (GPREG, bits 4-0) allow the 53C720 to detect the input
signals of a connected device, or to enable attached ROM, RAM, or LEDs on a
53C720 board. The pins all have internal pull-ups.

Benefit
The general purpose input feature can be used to sense the 53C720 chip ID or board
configuration at power up, or . A Register to Register Move instruction may be
used to move the sensed value into the appropriate register.

SCSI Selector ID Valid Bit and Encoded Destination SCSI ID Bits

Function
SCSI selector valid ID bit (SSID, bit 7) will automatically be set when two SCSI
ID's are detected on the bus during a bus-initiated selection or reselection. The
encoded destination ID bits (SSID, bits 3-0) contain the ID of the initiator, selecting
the 53C720, or the ID of the target, re-selecting the 53C720. The destination ID is
valid when the selector ID is set.

Benefit:
This bit enhances the development of multi-threaded I/O SCRIPTs. The 53C720
will, with greater ease, be able to support disconnects with the knowledge of the
selector or re-selector's ID.

SCSI Data Parity One Signal

Function
The SCSI data parity one signal (SSTAT2,bit 0) represents the parity on the high
order byte lane. The parity signal is unlatched and may be changing at any time.
Benefit
The SCSI Parity signal is used to detect parity errors on the upper byte lane during
wide data transfer.

Last Disconnect Bit

Function
The last disconnect bit (SSTAT?2, bit 1) is used in conjunction with the connected
bit in the SCSI Control Register One to determine if a disconnect and then a
selection or reselection of the 53C720 has occurred. If the connected bit is asserted
and the last disconnect bit is asserted, a disconnect has occurred. The bit is also
asserted at chip reset indicating a disconnect state.

Benefit
The last disconnect bit, in conjunction with the connected bit, notifies the 53C720
that a disconnect has transpired and that the 53C720 is again connected to a SCSI
device. Every time the last disconnect bit is set after a CHMOYV instruction has been
executed, a disconnect has occurred since the prior CHMOYV instruction.
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Latched SCSI Data Parity One Signal

Function
The latched SCSI data parity one signal (SSTAT2,bit 3) represents the odd parity of
the high order byte in a 16-bit data transfer. The data is latched in the most
significant byte of the SCSI Input Data Latch Register.

Benefit
The SCSI parity signal is used to detect parity errors on the upper byte lane in 16-
bit data transfers.

SCSI Output Data Latch Most Significant Byte Full

Function
The SCSI output data latch most significant byte full bit (SSTAT?2, bit 5) is asserted
when the high order byte is written to the SCSI Output Data Latch Register (SODL)
during a synchronous or an asynchronous SCSI send operation. The bit is
deasserted when the byte is transferred from the SODL register to the SCSI bus
during an asynchronous send, or to the internal SCSI Output Data Register during a
synchronous send.

Benefit
This bit is used to determine if the high order byte remains in the SCSI Output Data
Latch Register when the chip halts a data transfer operation. This allows for
restoration of data pointers after an interrupt.

SCSI Output Data Register Most Significant Byte Full

Function
The SCSI output data register most significant byte full bit (SSTAT2, bit 6) is
asserted when the high order byte is written to the SCSI Output Data Register
during a synchronous SCSI send operation. The bit is deasserted when the byte is
transferred to the SCSI bus during a synchronous send operation.

Benefit
This bit is used to determine if the high order byte remains in the SCSI Output Data
Register when the chip halts a data transfer operation. This allows for restoration
of data pointers after an interrupt.

SCSI Input Data Latch Most Significant Byte Full

Function
The SCSI input data latch register most significant byte full bit (SSTAT?2, bit 7) is
asserted when the high order byte is written to the SCSI Input Data Latch Register
(SIDL) during an asynchronous SCSI receive operation. The bit is deasserted
when the byte is transferred from the SIDL register to the DMA FIFO.

Benefit
This bit is used to determine if there is a higher order byte in the SCSI Input Data
Latch Register. This allows the SCRIPTSs processor to finish transferring data into
memory after an interrupt.
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Interrupt On The Fly Bit

Function
The interrupt on the fly bit ISTAT, bit 2) can be asserted by an interrupt instruction
during SCRIPTS execution. SCRIPTS programs will not halt when the interrupt
occurs. The interrupt must be serviced by reading the Interrupt Status Register
only.

Benefit
This bit can be used to notify a service routine, running on the main processor,
while the SCRIPT processor is still executing a SCRIPTSs program.

Semaphore Bit

Function
The semaphore bit (ISTAT, bit 4) can be set by the SCRIPT processor using a
SCRIPT register write. The bit may also be set by an external processor while the
53C720 is executing a SCRIPT.

Benefit
This bit enables the 53C720 to notify the external processor of a predefined
condition while SCRIPTS are running. The processor may also notify the 53C720
of a predefined condition and the SCRIPT processor may take action while
SCRIPTS are executing.

Generate Receive Parity for Pass Through Bit

Function
When this bit is set and the 53C720 is in parity pass through mode, parity received
on the SCSI bus will not pass through the DMA FIFO. Parity will be generated as
data enters the DMA FIFO, eliminating the possibility of bad SCSI parity passing
through to the host bus.

Benefit
This bit isolates SCSI parity errors to the 53C720 instead on passing on bytes with
bad parity to the system.

Host Parity Check Enable Bit

Function
Asserting the host parity check enable bit (CTEST4, bit 3) enables parity checking
during slave write and DMA read execution. The system powers up with this bit
disabled so that the 53C720 will function properly with systems that do not support
parity.

Benefit
This bit may be enabled by the user for additional flexibility.

Shadow Register Test Mode

Function
Asserting the shadow register test mode bit (CTEST4, bit 4) allows the user to read
the Shadowed Temporary Stack (TEMP) and Data Structure Address Registers
(DSA).

Benefit
The assertion of this bit allows the user to retrieve data previously stored in these
registers. These registers are "shadowed" because both are written over during a
Memory to Memory Move operation. The TEMP and DSA registers contain the
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base address, used for all table indirect calculations, and the instruction address
pointer respectively.

SCSI Data Bus High Impedance Mode

Function
Asserting the SCSI data bus high impedance mode bit (CTEST4, bit 5) places the
SCSI data bus and parity lines in a high-impedance state.

Benefit
This bit is used for functional or burn-in testing.

Enable Host Parity Error Interrupt

Function
Asserting the host parity error interrupt bit (DIEN, bit 6) causes the 53C720 to
generate a hardware interrupt when a parity error is detected at the host interface. If
the bit is cleared the external IRQ/ signal will not be asserted.

Benefit
The bit is used to notify the main processor that a parity error has occurred at the
host interface.

Host Bus Width Equal to 16-Bits

Function
When the host bus width equal to 16-bit (DCNTL, bit 3) is set the 53C720 host
interface will convert to a 16-bit wide bus. (Note: data lines 31-16 must be tied to
data lines 15-0). The default mode is 32 bits at the host interface.

Benefit
This bit allows the 53C720 to operate with a 16-bit host bus.

Bus Mode Bit

Function
The assertion of the bus mode bit (DCNTL, bit 6) gives the function code pins new
meaning. The bit should only be asserted when the 53C720 is in 80386sx or
80386dx mode or is not used in a native 68030 or 68040 environment. FCO
remains unaffected and provides a data control signal. FC1 becomes reserved and
FC2 becomes an input to allow preview of next address.

Benefit
The assertion of this bit enables the 53C720 to interface, with greater ease, to the
EISA bus.

Size Throttle Enable Bit

Function
This bit causes the 53C720 to relinquish bus ownership every time the transfer size
changes.

Benefit
This allows the 53C720 to interface to host buses that do not allow size changes
within a bus ownership.
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Handshake-to-Handshake Timer Expired Interrupt Enable

Function
Assertion of the handshake-to-handshake timer expired interrupt enable bit (SIEN1,
bit 0) prompts the 53C720 to generate a hardware interrupt when the handshake-to-
handshake timer has expired. The time measured is the SCSI REQuest to REQuest
or ACKnowledge to ACKnowledge period. The time-out period is programmed in
the SCSI Timer Register ZEROQ, bits 7-4. Possible timeout values range from 100
microseconds to greater than 1.6 seconds. If the bit is cleared the external IRQ/
signal will not be asserted.

Benefit

The bit is used to notify the main processor that the timeout period has expired.
General Purpose Timer Expired Interrupt Enable

Function
Assertion of the general purpose timer expired interrupt enable bit (SIEN1, bit 1)
prompts the 53C720 to generate a hardware interrupt when the general purpose
timer has expired. The timeout period is programmed in the SCSI Timer Register
One, bits 3-0. Possible timeout values range from 100 microseconds to greater
than 1.6 seconds. If the bit is cleared the external IRQ/ signal will not be asserted.
Benefit

The bit is used to notify the main processor that the timeout period has expired.
SCSI Interrupt Status Zero Register

Function

The SCSI interrupt status zero register returns the status of the various interrupt
conditions that can occur in the SCSI Interrupt Enable Register Zero.

Benefit
Each bit value asserted indicates that a corresponding interrupt condition has

occurred. The bits have to be polled since the external IRQY/ signal will not be
asserted.

SCSI Interrupt Status Register One

Function

The SCSI interrupt status one register returns the status of the various interrupt
conditions that can occur in the SCSI Interrupt Enable Register One.

Benefit |
Each bit value asserted indicates that a corresponding interrupt condition has

occurred. The bits have to be polled since the external IR(Q)/ signal will not be
asserted.

SCSI Wide Residue Data Register

Function

The SCSI wide residue data register contains a residual byte, the first byte of a
subsequent transfer, or an overrun data byte.
Benefit

If an Ignore Wide Residue message is not received the wide residue data should
become part of the next data transfer.
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Response ID Zero and Response ID One Registers

Function
These registers contain the selection or reselection IDs that the chip responds to on
the SCSI bus. Each bit represents one possible ID.

Benefit
These registers allow the 53C720 to respond to more than one ID. However, the
chip can arbitrate with only one ID value in the SCID register.

Programmable Select/Reselect Timeout Timer

Function
A select/reselect timer (STIMEQ, bits 3-0) will, if activated, interrupt the 53C720 if
the chip has not been selected or reselected within a user defined time period. The
timer is programmable from 100 microseconds to greater than 1.6 seconds. The
53C710 used the Selection/Reselection Timer and the timeout period was fixed to
be 250 msec.

Benefit
The select/reselect timer within the 53C720 is provided so that the system does not
have to furnish it in software. The select/reselect timeout period required by the
SCSI specification is 250 msec.

Programmable Handshake Timeout Timer

Function
A handshake timer (STIMEQO bits 7-4) will, if activated, interrupt the 53C720 if the
chip has not monitored a transfer within a predefined time period. The time
measured is the SCSI REQuest to REQuest or ACKnowledge to ACKnowledge
period. The timer is programmable from 100 microseconds to greater than 1.6
seconds. The 53C710 used the Selection/Reselection Timer and the timeout period
was fixed to be 250 msec.

Benefit
The handshake timer is provided so that the system does not have to furnish it. The
interrupt will inform the 53C720 that the connected SCSI device is not responding.

Programmable General Purpose Timer

Function
A general purpose timer (STIME], bits 3-0) will, if activated, interrupt the 53C720
once a predefined time period has expired. The timer is programmable from 100
microseconds to 1.6 seconds.

Benefit
The general purpose timer may be used to limit the time the 53C720 spends on or
off the bus. Once the interrupt occurs, after the predefined time period has elapsed,
a SCRIPT Disconnect instruction may be executed to free the bus or a Select
instruction may be issued to get back on the bus.

SCSI Synchronous Offset Maximum Bit

Function
The SCSI synchronous offset maximum bit (STESTO, bit 0) indicates that the
current synchronous SCSI REQ/ACK offset is the maximum specified by bits 3-0

NCR 53C710 to 53C720 Comparison Application Note 17 7/27/93



in the SCSI Transfer register. This bit is not latched and may change at any time.
The 53C710 incorporated this function in the CTEST2 register, bit 5.

Benefit
This bit is used in low level synchronous SCSI operations. When this bit is set the
53C720, as a target, is waiting for the initiator to ACKnowledge the data transfers.
If the 52C720 is an initiator then the target has sent the offset number of REQuests.

SCSI Synchronous Offset Zero Bit

Function
The SCSI synchronous offset zero bit (STESTO, bit 1) indicates that the current
synchronous SCSI REQ/ACK offset is zero. This bit is not latched and may [
change at any time. The 53C710 incorporated this function in the CTEST2 register,
bit 5.
Benefit
This bit is used in low level synchronous SCSI operations. When this bit is set the
53C720, as an initiator, is waiting for the target to REQuest data transfers. If the
53C720 is a target then the initiator has sent the offset number of ACKnowledges
Arbitration Priority Encoder Test Bit
Function
The arbitration priority encoder test bit (STESTO, bit 2) will always be asserted
when the 53C720 exhibits the highest priority ID asserted on the SCSI bus during
arbitration.
Benefit
This bit is primarily used for chip level testing but it may be used during low level
mode to determine if the S3C720 has won arbitration.
Selection Response Logic Bit
Function
The selection response logic bit (STESTO, bit 3) is asserted when the 53C720 is .
ready to be selected or reselected. This does not take into account the bus settle -
delay of 400 ns.
Benefit
This bit is used for functional test and fault purposes. -
Extended REQ/ACK Filtering Bit B
Function
When the extended REQ/ACK filtering bit (STEST2, bit 1) is asserted, additional r
filtering on the deasserting edge of the REQ/ and ACK/ signals will be provided. -
The filter should not be used during fast SCSI transfers (greater than 5
Mbytes/sec).
Benefit

The assertion of this bit will filter out glitches which may be interpreted by the
53C720 as assertions of the REQ/ and ACK/ signals.

Always Wide SCSI Bit

Function
When the always wide SCSI bit (STEST2, bit 2) is asserted, all SCSI information
transfers are executed in 16-bit mode. In other words, all the phases supported by
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the SCRIPT language (message, data, instruction and status) are performed in 16-
bit mode.

Benefit
This bit should normally be deasserted since 16-bit wide message, instruction and
status phases are not supported by the SCSI specifications. This bit is not
guaranteed to function properly with future SCSI wide specifications.

SCSI Control Enable Bit

Function
When the SCSI control enable bit (STEST?2, bit 7) is asserted, all the SCSI control
and data lines are driven regardless of whether the 53C720 is in target or initiator
mode.

Benefit
This bit is primarily used for burn-in testing. This bit should not be set during
normal operations, since contention on the SCSI bus may otherwise occur.

SCSI FIFO Test Read and Write bits

Function
These bits place the SCSI core into a test mode in which the SCSI FIFO can be
easily written and read.

Benefit
These bits allow additional testing and system diagnostics.

SCSI FIFO Test Mode Bit

Function
Asserting the SCSI FIFO test mode bit (STEST3, bit 0) places the 53C720 in a test
mode in which the FIFO can easily be read and written.

Benefit
This bit is asserted in order to test the functionality of the FIFO.

Clear SCSI FIFO Bit

Function
Asserting the clear SCSI FIFO bit (STEST3, bit 1) allows the user to clear the flags
indicating that the FIFO is full.

Benefit
This bit allows the user to clear the FIFO.
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Timer Test Mode Bit

Function
Asserting the timer test mode bit (STEST3 bit 2) allows the user to test the 53C720
timers. Setting the bit starts the selection timeout, general purpose, and handshake
to handshake timers.

Benefit
This bit is used to facilitate functional testing and increase fault coverage.

16-Bit System

Function
Assertion of the 16-bit system bit (STESTS3, bit 3) allows the 53C720 to consider
16-bit selection attempts. If parity checking is enabled parity will be checked on the
high and low order byte lanes.

Benefit
Wide selection attempts are considered whereas 8-Bit only selection attempts may
be ignored due to bad parity since the high order byte lane is not driven.

Disable Single Initiator Response Bit

Function
When the disable single initiator response bit (STEST3, bit 4) is asserted, the
53C720 will ignore all bus- initiated selection attempts which employ the single
initiator option of SCSI-1.

Benefit
This bit may be asserted in SCSI-2 systems so that a single bit error on the SCSI
bus will not be interpreted as a single initiator response by the 53C720.

Halt SCSI Clock Bit

Function
When the halt SCSI clock bit (STESTS3, bit 5) is asserted, the SCSI clock will stop
in a glitchless manner. Deasserting the bit will start the clock without glitches.
Benefit

This bit may: be used for test purposes or to lower IDD during a power down mode.

(SCSI registers must be re-initialized upon power-up).
SCSI Input Data Latch Bits

Function
Bits 15 through 8 in the SCSI Input Data Latch Register were added to
accommodate the 53C720's wide SCSI data transfer capability. The is utilized
during asynchronous data receive.

Benefit
The addition of these bits makes the 53C720 capable of concurrently receiving 16
bits of data.
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SCSI Output Data Latch Bits

Function
Bits 15 through 8 in the SCSI Output Data Latch Register were added to
accommodate the 53C720's wide SCSI data transfer capability. The register is
utilized during synchronous and asynchronous data send.

Benefit
The addition of these bits allows the 53C720 to send 16 bits of data at a time.

SCSI Bus Data Lines Bits

Function
Bits 15 through 8 in the SCSI Bus Data Lines Register were added to allow the
extra data bits on the SCSI bus to be read. This data is not latched and may be
changing while being read.

Benefit
The addition of these bits makes it possible to look at all the SCSI data lines at
once.

SCRATCH Register One

Function
The SCRATCH register is a second general purpose user definable 32-bit
read/write register.

Benefit
The SCRATCH register is used as a general purpose holding register.
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SCSI No. 833
Engineering 53C720 to 68030 Interface
Notes Rev. 1/1 , 4/93

This application note describes a suggested interface between the NCR 53C720 and the
Motorola 68030. The purpose of this application note is to provide general guidance for de-
signers who wish to connect the NCR 53C720 with the 68030 processor. This interface has not
been tested, so the designer should perform a thorough design analysis before implementing
this interface. The text of this application note describes the components and connection
required. The suggested interface is illustrated in Figure 1.

Host Interface

The Bus Mode pins of the NCR 53C720, BS(2-0), are all tied high through a 10 KQ resistor, causing
the chip to operate in Bus Mode 1, the 68030 Big Endian mode. For more information on the operating
modes of the NCR 53C720, refer to the NCR 53C720 Data Manual.

Circuit Components

The 741.S148 is an 8-line to 3-line priority encoder that is used to enable up to seven interrupts, in
addition to the one already coming from the NCR 53C720. The NCR 53C720 SCRIPTS autostart pin
can be tied low so that the NCR 53C720 will automatically fetch and execute SCRIPTS at power-up.
The SCSI clock is connected to a 50 MHz oscillator, so the NCR 53C720 can support fast SCSI.

The interface uses one PAL (16V8), to decode the NCR 53C720 addresses and select the chip by assert-
ing the CS/ signal. The address selecting the chip is 58 XX XXXX hex. This address is defined as the
68030 Direct Slot expansion on the Macintosh SE board. Please refer to the attached ABEL listing.

SEN 833 1 4/14/93



Tie bi-directional tri-state outputs high through 10 KQ pull-up resistors, if there is a possibility that these
signals may temporarily leave an input in the high impedance state. Unused input signals must be held -
at a valid logic level. In this circuit, all unused inputs are tied high to minimize current draw.

The NCR 53C720 has separate ground planes within the internal logic and the output drivers.
Decoupling capacitors are recommended for optimum noise isolation. Use 0.1 uF decoupling capacitors
between the following ground and power pins on the NCR 53C720:

V,, Ground Pin V,, Power Pin

3 204

16 13

22 27

44 56

71 66

87 82

100 97

119 122

190 186

SCSI Interface

Alternative 2 single ended termination is recommended when implementing fast SCSI (>5 MB/s). The
upper half of the circuit on page 5 shows the Alternative 2 termination. This type of circuit provides
better signal quality and a more stable termpower supply. A voltage regulator (Vout = 2.84V) and 110 _
pull-up resistors are employed. R55 and R56 are 121 and 154 respectively. The resistors all have a
tolerance of 1%. The capacitors have the following values C51 = 4.7 pF, C52 and C53 = 1.0 yF, C54 =
22 pyF and C55 = 0.01 uF. Both diodes are Schottky and the fuse is 1.5 A. Refer to the 53C720 Data
Manual and the SCSI specification for more information on Alternative 2 termination. The Reset signal
on the SCSI bus may be connected to a switch so the bus can be reset manually.
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ABEL Listing

Module NCR53C720
title 'Address decoder for 53C720 board!’

ul2 device 'P1l6v8r';

VCC, GND, BCLK pin 20, 10, 1;

A31, A30, A29, A28, A27, A26, A25, A24, A23, A22 pin 2, 3, 4, 5, 6, 7, 8, 15,
16, 17;

AS, MASTER, STERM, CS, SLACK, DSACKO, DSACKl pin 9, 11, 12, 13, 14, 181, 19;

ON, OFF = 1, 0;
C, X, Z =.C., .X., .Z.;
ADDR= [A31, A30, A29, A28, A27, A26, A25, A24, A23, A22]; "hex 58 is the address

"of the 68030 direct expansion slot on the Macintosh SE/30.

equations

ICA = (SLACK & !AS & (ADDR == ~hb8));

ISTERM := (STERM & !AS & (!DSACKO # !DSACK1));
DSACKO = SLACK;

DSACKO.OE = (!AS & (ADDR == "~h58));

DSACK1 = SLACK;
DSACK1 = SLACK;
DSACKL1.OE = (!AS & (ADDR == "hb8));

_est_vectors ([ADDR, AS, SLACK] -> [CS])

[[X, X, X, X, X, X, X, X, X, X], 1, X1 -> [11;
[[x, X, X, X, X, X, X, X, X, X1, X, 0] -> [1];
[“h50, 0, 1] -> [11;

[“h58, 0, 11 -> [0];

~“h60, 0, 1] -> [1];

test_vectors ([AS, ADDR, SLACK] -> {DSACK), DSACK1l])
[1, [X, X, X, X, X, X, X, X, X, X], X1 -> 1z, z];
0, ~h58, 1] -> [1, 11;
ﬁO, ~h58, 0] -> [0, Q01;
[0, ~h50, X1 -> [Z, Z];
[0, ~h60, X] -> [Z, Z1;

test_vectors ([BCLK, AS, DSACKO, DSACKl, MASTER] -> [STERM])

[c, X, X, X, 11 -> [Z];
[c, 1, x, X, 01 -> [1];
[c, 0, 1, 1, 01 -> [11;
[c, o, 1, 0, 01 -> [0];
[c¢, o0, 1, 0, 01 -> [1];
[c, 0, 0, 1, 0] -> [O];
[c, 0, 1, 0, 01 -> [11;
[c, o, 0, 0, 0} -> [0];
(¢, o, 1, 0, 01 -> [1];

2nd NCR53C720
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Figure 1.

Notes:

1. The following NCR 53C720 signals are pulled high with resistors: DP3/ABORT, DP2, DP1, BS2, BS1, BS0, BOFF/.

NCR 53C720 to 68030 Interface

NCR Motorola
External
53C720 Osillator 68030
BCLK L CLK
RESET/ RESET/
DS/ } DS/
A(31-0) ¢ A(S31-0)
DSACK1, 0
PAL :
16V8

BR/ BR/

BG/ BG/
BGACK/ BGACK/
CBACK/ CBACK/
CBREQ/ CBREQ/

R_W/ R_W/
MASTER/ -
BERR/ BERR/
cs/

FC(2-0) FC(2-0)
HALT/ HALT/
STERM/ i ® STERM/

SLACK/

D(31-0) - D(S31-0)
AS/ ° AS/
S1Z(1-0) I SIZ(1-0)

IPLO/
TP Er—— m 9 IPL1/
g 1 a1 ﬁ IPL2/
22 ppb
193 12
GS
2 5 o

IRQ/ 3—8 g

ERD Other 74L5148
Devices

2. The NCR 53C720 cannot supply a vector number for an IACK cycle. Either additional hardware must be added or
AUTOVECTORED interrupts should be used. The AVEC/ signal must be generated by glue logic if AUTOVECTORED interrupts
are used.

3. If polled interrupts are used, the IPL2-0 lines and the 74L.S148 are not used.

SEN 833 4

E319321
0693-5HX

4/14/93



oy,

NICIR

SCSI No. 836
Engineering NCR 53C720 to 80386SX Interface
Notes Rev. 2.0, August 1993

This application note provides a suggested interface between the NCR 53C720 and the
Intel 80386SX. The purpose of this application note is to guide people in their own
designs. Please note that the interface has not been tested, and the designer should per-
form a thorough design analysis before implementing this interface.

Host Interface

The interface to the Intel 80386SX host processor, requires the NCR 53C720 to operate in Bus

Mode 3, the 80386SX little endian mode. To select this mode, tie the 53C720 Bus Mode Select
pin BSO high through a 10 KQ resistor and tie BS2-BS1 to ground. For more information on the
host bus modes supported by the NCR 53C720, refer to the NCR 53C720 Data Manual.

The NCR 53C720 —Intel 80386SX interface is illustrated in Figure 1. It uses an MC88915, a low
skew CMOS PLL clock driver, to multiply the input clock by two. This 2x clock output drives the
Intel 80386SX. The four General Purpose Input pins of the NCR 53C720 are connected to jump-
ers so that the chip ID can be read in during boot up. The NCR 53C720 SCRIPTS Autostart pin
is tied low so the NCR 53C720 will automatically fetch and execute SCRIPTS at power-up. The

SCSI clock is connected to a 50 MHz oscillator so the NCR 53C720 can support fast SCSI. TEA/
(Transfer Error Acknowledge) and TBY (Transfer Burst Inhibit) are tied resistively high and low

through a 10KQ resistor respectively. Bus retries and cache bursts cannot be performed.

When interfacing the NCR 53C720 to the 80386SX, the following lines should be pulled high
with resistors:

NCR 53C720 80386SX

A31-A24, PA/, DP3_ABRT/, BB/, BOFF/, NA/, LOCK/
BS0/, TEA/, DP2-0, AUTO/, DS DLE/

These lines should be tied to ground:

NCR 53C720 80386SX
BS2, BS1 n/a

The NCR 53C720 Transfer Burst Inhibit pin should be tied low with resistors.
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PALs
The interface employs two pals. Their logical functions are described below.

Address decode logic: A PAL (22V10) is used to decode the NCR 53C720 addresses and select the
chip by asserting the Chip Select (CS/) signal. The address selecting the chip is D000 0XXX hex.
This address is defined as the cartridge ROM area in the AT system memory map. Please refer to
the attached ABEL listing.

80386SX/NCR 53C720 glue logic: A PAL (16V8) is used to generate the Intel Hold and the Mem- {
ory-I/O signals. In addition, the NCR 53C720 Hold Acknowledge and Reset signals are inverted. -
Please refer to the attached ABEL listing.

Tie bi-directional tri-state outputs high through 10 KQ pull-up resistors if there is a possibility that
these signals will temporarily leave an input in the high impedance state. Unused input signals
must be held at a valid logic level. In this circuit, all unused inputs are tied high to minimize cur-
rent draw.

The NCR 53C720 has separate ground planes within the internal logic and the output drivers.
Decoupling capacitors are recommended for optimum noise isolation. Use 0.1 uF decoupling
capacitors between the following ground and power pins on the NCR 53C720:

Vss Ground Pin Vpp Power Pin

3 204

16 13

22 27

44 56

71 66

87 32 b
100 97

119 122

190 186 -

The upper 16 data lines (D31-16) and the lower 16 data lines (ID15-0) must be tied together, Bit
3 (BW16) in the DCNTL register (38h) must be set during the initialization so that the NCR
53C720 will operate in 16-bit wide mode. The IRQ/ output from the NCR 53C720 is not con- -
nected in this interface, since polled interrupts are used. If hardware IRQ/ interrupts are to be
used, then additional glue logic may be required between the NCR 53C720 and the 80386SX.

SCSI Interface

Alternative Two single ended termination is highly recommended, especially when implementing
fast SCSI (>5 MB/s). This type of circuit provides better signal quality and a more stable term-
power supply. For more information on Alternative Two transition, refer to the SCSI specifica-
tion.
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ABEL Listing

module NCR53C720;
title 'Address decoder for 53C720 board'

Ul2 device ‘P22v10’;

VCC, GND pin 24, 12
A23, A22, A21, A20, Al9, Al8, Al7, Ale6, AlS pin 2, 3, 4, 5, 6, 7, 8, 9, 10;
Al4, Al13, Al2, All, Al10, A9, A8, A7 pin 23, 22, 21, 20, 19, 18, 17, 16;
ADS, READYO, CS pin 11, 15, 14;
X

ADDR = [A23, A22, A21, A20, Al19, Al18, Al7, Al6, Al5, Al4, Al2, Al2, All, Al0, A9, A8, A7];
equations
'CS = (READYO & !ADS & (ADDR == ~hD000)); “E000 ROM CARTRIDGE AREA

test_vectors ([ADDR, ADS, READYO] -> [CS])
[[X,X,X,X,X,X,X,X,X,X,X,X,%X,X,%X,%X,X],1,X] -> [1];
[[X,X,X,%X,X,%X,X,X,X,X,X,X,X,X,X,%,X],X,0] -> [1];
[*hCcfff, 0, 1] -> [1];

[~hD000, 0, 1] -> [0];

[“hD001, 0, 1] -> [1];

end NCR53C720
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ABEL Listing

module NCR 53C720
title’53C720 signals -> 80386SX signals’

u23 device ‘P1l6v8r‘:

VCC, GND, BCLK

pin 20, 10, 1;

INTELHLDA, NCRMASTER, NCRHOLD, NCRTTQO, NCRFETCH, INTELRESET pin 2, 3, 4, 5, 6, 7;
NCRHLDAI, INTELHOLD, NCRM_TIO, NCRRESET pin 19, 18, 17, 16;
ON, OFF =1, 0;
X, Z =.X., .Z.;
equations

INTELHOLD = ! (!NCRHOLD & !NCRMASTER) ;

NCRHLDAI = !INTELHLDA;

NCRRESET = !INTELRESET;

NCRM_IO.OE = !NCRMASTER;

truth_table ([NCRFETCH, NCRTTO] -> [NCRM_IO])

“INPUT OUTPUT

“NCRFETCH NCRTTO

[0,0] -> [1];“Fetch-low=memory, TTO0-low=i/o -> memory access

[0,1] -> [1];“Fetch-low=memory, TTO-high=memory -> memory access

[1,0] -> [0];“Fetch-high=i/o, TT0-low=i/o -> i/o access

[1,1] -> [1];“Fetch-high=io, TTO-high=memory -> memory access

test_vectors ([NCRHOLD, NCRMASTER] -> [INTELHOLD])

[ON,OFF] -> [ON];

[OFF, ON] -> [ON];

[ON, ON} -> [ON];

[OFF, OFF] -> [OFF];

test_vectors ([INTELHLDA] -> [NCRHLDAI])

[OFF] -> [ON];

[ON] -> [OFF];

test_vectors ([NCRFETCH, NCRTTO, NCRMASTER] -> [NCRM_IO])

[X,X,1] -> [2];

test_vectors ([INTELRESET] -> [NCRRESET])

[OFF] -> [ON];

[ON] -> [OFF];

end NCR53C720
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Crystal MC88915

Oscillator PLL Clock Driver | Cosl
NCR 53C720 Intel 80386SX
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BLE-BEO/ 9 BLE/
HLDAI/
] I
MASTER/ | 2 |'10 / CLF’y( m
HOLD/ 3112 Fs HOLD
L — 4l p p—
TT0/ 51 14 R M_10/
FETCH/  |—>> A £
8117 A
RESET/ o1 R 12 Vee
1 19/0E
PALT6VS
ADS/ o9 ADS/
BHE/ 4 BHE/
S/
D_C/ D_c/
W_R/ I W_R/
READYI/ READY/
READYO/
D(31-0) (€>—& < D(15-0)
A@23-0) (E—>—Q1 @ Py <> A230)
BoLK 1| nH/oLk 01 523 At4 /
A3 2 | 12 02 {32 p13 /]
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Other Devices > A2 4 14 04 520 A1
A0 5 |15 05 |19 At
NAlS 6 | 16 06 |S18 Ag
M8 7 |17 07 [X17 A8
N\Al7 8 | 18 08 [S16 AT
Ai6 9 19 09 OH READYQ/
\Ai5_10_| M0 010 [514 CY/
ADS/ 11 | 11
13 | 112
22V10
Figure 1. NCR 53C720 to 80386SX Interface
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SCSI NO. 837

ENGINEERING NCR 53C710/20 BERR/_TEA/ pin function
NOTES Rev. 1.0 11/91
Introduction

This application note describes the function of the BERR/_TEA/ pin on the NCR 53C710/20
SCSI I/O Processor. It applies to the following part numbers: 609-3400527, 609-3400654,
and 609-3400669.

Functionality of BERR/_TEA/ during Bus Master Mode

In Bus Master Mode, BERR/_TEA/ is used in conjunction with TA/ to indicate to the NCR
53C710/20 that one of the following conditions has occurred:

NCR 53C710 or 53C720 in bus modes 1, 2, 3, or 4

TEA/ TA/ CONDITION
1 ’ 1 Execute a Wait State
1 0 Normal Cycle Acknowledge
0 1 Bus Error Condition Has Occurred
0 0 Retry the Current Cycle After Relinquishing the Bus *

* In 040 Mode the chip will attempt a bus retry operation if TEA/ is asserted in conjunction with
TA/.

* In 030 Mode the chip will attempt a bus retry operation only if BERR/ is asserted in conjunction
with HALT/ .

Functionality of BERR/_TEA/ during Slave Mode

In Bus Slave Mode the 53C710/20 will respond to requests from an external master in one of the
following ways:

NCR 53C710
TEA/ SLACK/ TA/ * CONDITION
| 1 1 Requests the Bus Master to Insert a Wait State
1 0 0 Normal Cycle Acknowledge
0 1 1 Access Exception Has Occurred
0 0 0 Will Not Occur

*TA/ Will not be asserted during slave cycles unless the enable ack bit in the DCNTL register is
set.

NCR 53C710/20 BERR/_TEA/ pin function 1
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Address exceptions are as follows:

040 Mode: any misaligned 2-byte transfer (A0 = 1)
any misaligned longword (A1-A0 not equal to 00)
any 2-byte transfer in Big Endian mode
030 Mode: All of the cases mentioned above plus any 3-byte transfer.
NCR 53C720
TEA/ SLACK/ TA/ * CONDITION
| 1 | Requests the Bus Master to Insert a Wait State
| 0 0 Normal Cycle Acknowledge
0 1 1 Access Exception Has Occurred
0 0 0 Will Not Occur

* TA/ Will not be asserted during slave cycles unless the enable ack bit in the DCNTL register is

set.

Address exceptions are as follows:

040 Mode: any misaligned 2-byte transfer (A0 = 1)
any misaligned longword (A1-A0 not equal to 00)
any 2-byte transfer in Big Endian mode
030 Mode: All of the cases mentioned above plus any 3 byte transfer.
386SX/DX Mode:  No bus exceptions will occur and the TEA/ pin will never be asserted.
One, Two, Three, and Four byte operations are allowed.
NCR 53C710/20 BERR/_TEA/ pin function 2
E029211
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SCSI No. 840
Engineering 53C710, 53C720 False Bus Request
Notes Rev. 1.0 4/92

This Engineering note provides information on how to identify a false bus request, and how to create a
Bus Request signal that is always valid. A false bus request is defined as the condition when the 53C7X0
requests the host bus but does not use it. The information in this note is for designs that cannot accom-
modate false host bus requests. If your system can handle the false bus request condition, disregard this
note. The information in this Engineering Note applies to 53C710 and 53C720 products with the follow-
ing part numbers: 609-3400654, 609-3400527, 609-3400546, and 609-3400669.

The NCR 53C7X0 will periodically assert the Bus Request (BR/ ) signal and simultaneously receive a SCSI inter-
rupt. When this happens, the chip will wait for the Bus Grant (BG/) signal to complete the normal bus arbitration
handshake. The chip no longer wants host bus access - after receiving BG/ the chip will take bus ownership for one
BCLK, deassert the BR/, MASTER/ and all control lines (after the one BCLK), but will not assert Transfer Start
(TS/), the signal that indicates a bus cycle is starting. The chip will return the DMA bus to a Bus Free state,
allowing other bus masters to take control. The chip will generate the SCSI interrupt, which the system should
service, and then continue with its normal operation. The attached timing diagrams show a normal host bus access
(Figure 1) and a false bus request (Figure 2).

To differentiate between a true request and a false request the SCO ( Snoop Control 0 ) pin can be used on the
53C710 or 53C720. When bit 0 of CTESTS is set, Bus Snooping is enabled and SCO is a look-ahead copy of the
internal bus request signal. As Figure 2 shows, when snooping is enabled and a false bus request occurs the SCO
pin will NOT be asserted at the time BR/ is asserted.

If the processor is unable to handle a false bus request, such as when it is looking for a TS/ signal, external logic
may be required. To create a bus request that is always valid, BR/ can be inverted and then NANDED with the
SCO signal. Bus snooping must be enabled. Because the BR/ signal is an interlocked handshake with BG/, logic
must be implemented to create a BG/ signal that will complete the handshake in case of a false bus request. The
bus will then return to a Bus Free state, allowing normal arbitration by other devices.

This logic must do four things:

1. Logically filter out the false bus request seen by the system.

2. Assert a BG/ signal to the 53C7XO0.

3. Ensure that the signals driven during the one BCLLK ownership do not
interfere with normal system operations.

4. Deassert the BG/. ( The BG/ signal need only be 1 BCLK wide. )

Note: When implementing the logic to create an “always valid” bus request, it is essential that the SCO not be
delayed. Therefore, the BR/ signal must be the signal of choice to be inverted and then “NANDED”
with the SCO signal ( See Figure 3 ).
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Last Grant
Owner  Req Req Req Req Req and Own  Start Ack

ek /N S NSNS S S S
SCO _____/ \

BR/ \ /
BG/ \_/
/
TS/ /
BB/
Figure 1. Normal Bus Request

Last Grant

Owner Req Req Req Req Req and Own  Start Ack
ek /S S\ S

SCO

BR/ \ /

BG/
BB/ S\
MASTER/ \—/
Figure 2. False Bus Request
BR/ ’T D D | ALWAYS_VALID_BR/
SCO »
@_> FALSE_BR/
Figure 3. Gircuit to Create "Always Valid" Bus Request
SEN 840 2 4/01/92

Copyright © NCR Corporation, Dayton, Ohio, USA
E369211
0892-5HX



pesisam

m—

- = -

NERE

SCSI No. 848
Engineering NCR 53C720 to 80486 Interface
Notes Rev. 1.0, 2/93

This application note defines a logical interface between the NCR 53C720 and the Intel 80486
microprocessor. It contains guidelines for designing systems that use the 53C720/80486 inter-
face. This application note concentrates only on interfacing the 53C720 to the 80486 local bus.
Information on interfacing the NCR 53C720 to the SCSI bus can be acquired from NCR SCSI
Engineering Notes 833 or 836. The pound symbol (#) is used with Intel signal names to indi-
cate the active state occurs when the signal is at a low voltage; active low signals in the NCR
53C720 are indicated by a slash (/) following the signal name.

NOTE: this interface has not been tested and the designer should perform a thorough design
analysis before implementing this interface.

Host Interface

The 53C720 bus mode pins (BS(2-0)) are all tied to ground, enabling the chip to operate in Bus Mode
4, 80386 Little Endian mode; this bus mode should be used for interfacing with the 80486. The RESET
signal must be inverted before being presented to the 53C720. Two signals from the 53C720, HOLD/
and MASTER/, are NANDed to generate the 80486 Bus Hold Request input, HOLD. The 80486 hold
acknowledge signal, HLDA, must be inverted before connecting to the 53C720 HLDAI/ pin. Since bus
retries are not allowed on the 80486 local bus, the 53C720 TEA/ pin should tied to V_ through a 1 KQ
resistor. If the 53C720 BB/ pin is not used, it should be tied to Voo through a 1 KQ resistor, so the
53C720 will operate properly during bus arbitration.

Slave cycles

The 80486 performs a slave read/write access to the 53C720 using a four wait state cycle. System logic
must perform the address decode for the 53C720 and select the chip by asserting the Chip Select (CS/)
signal. CS/ must meet timings t, and t, ( CS/ setup to and hold from BCLK high after ADS/) specified
in the Bus Mode 4 Slave Read/Write Cycle section in Chapter Six of the NCR 53C720 Data Manual.
The first 80486 access to the 53C720 should set the EA bit (bit 5) in the DCNTL register. Setting the
EA bit will cause the READYT/ pin to become bi-directional; in other words, the 53C720 will generate
READYY/ during slave accesses. This signal will be connected to the 80486 RDY# signal, indicating that
a burst cycle to the 53C720 cannot be performed. If the designer decides not to set the EA bit in
DCNTL, then system logic must monitor the 53C720 READYO/ signal in order to generate READYT/
to the 53C720 and RDY# to the 80486. The 80486 BLAST# signal can be ignored, since the 53C720
cannot burst during slave accesses.
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Master cycles

The interface logic must generate the BLAST# signal, to indicate to the memory system that the next
time RDY# or BRDY# is returned, the data cycle transfer will terminate. The interface logic should

generate two burst last signals then logically AND to generate the system BLLAST# signal. The first burst k

last signal, NON CACHE BLASTH#, will be for the basic two clock data cycle. This signal is imple-
mented using a clocked J-K flip-flop. The J, K and NON CACHE BLAST# equations are as follows:

J = 1! (! CBREQ/ + ADS/ + MASTER/)
K = ! RDY#
NON_CACHE_BLAST# = ! Q

The signals CBREQ/, ADS/ and MASTER/ are outputs from the 53C720. The signal RDY# is an
output from the memory system.

For the 53C720 to perform cache line bursts as illustrated in the NCR 53C720 Dara Manual, in register
CTESTO, bit 0 (C386E) must be set and bit 7 (CDIS) must be cleared. The second burst last signal,
CACHE BLAST#, is generated by implementing a four-state grey code state machine with the state
diagram in Figure 1.

Figure 1. State Diagram
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The next state equations for the state machine are given below. Qb is the most significant bit.
Ob(n+l) = ((Qa & ! BRDY#) + (Qb & BRDY#))

Qa(n+l) = ((Qa & BRDY#) + (! Qb & Qa) + (! Qb & ! CBREQ/ & ! BRDY#))

The output equation for CACHE BLAST# is given below. This signal will not glitch during state
transition, since a grey code was used for state encoding.

CACHE_BLAST# = ! (Qb & ! Qa)

Logically ANDing NON CACHE BLAST# and CACHE BLAST# will give the signal needed to drive
the system BLLAST# to the memory system.

BLAST# = NON_CACHE_BLAST# & CACHE_BLAST#

In order for the 53C720 to transfer data on the 80486 local bus, two more signals must be discussed.
The first is the 53C720 READYY/ input signal. Both the system RDY# and BRDY# should be logically
ANDed to generate the READYY/ signal for the 53C720. The system RDY# should be connected to the
53C720 TBI/ signal since the memory system will return RDY# for non-burst data transfers. This will
indicate to the 53C720 that the data cycle is not a cache line burst and the 53C720 will resume with the
basic two clock data cycle. If the memory system does not perform bursts, it must return RDY# to the
53C720 during the first data transfer. Returning RDY# during the second, third or fourth data transfer
of a 53C720 cache line burst could result in improper operation of the 53C720. See the Bus Mode 4,
Bus Master Read/Write (Cache Line Burst) timings in Chapter Six of the NCR 53C720 Data Manual for
proper operation.

The designer may choose the type of circuit components used to implement the above logic. Figure 2
illustrates signal activity on the NCR 53C720 during master cycles. Figure 3 is an interface diagram that
shows the logical connections between the NCR 53C720 and the 80486 processor.

Figure 2. NCR 53C720 Master Cycle
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Figure 4. NCR 53C720 to 80486 Interface

NCR Intel
53C720 80486
Bk T L »—BCLK
RESET/ & o<} o reser
HOLD/ > } .
HLDAI/ | °<1L - oA
ART-2) J \ <«—>—|AB312)

Address
cs/ < Decode
PEE0) - BE(3-0)
D(31-0) [&—— —<—»—{D(31-0)
i il < W_R#
BoFey 1< »—| BOFF#
‘%'470
TBI  |—p— 1
MASTER/ r -
470
*—
hEADYV —a—p -
— g ¢ BRDY#
_—:D3' J | non_cacte_BLasT#
| O D
470 K
CBREQ/ {>o °<}
ADS/ a—P ®- )| < rose
Blast State
Machine
> CACHE
BLAST#
%mohm 1K ohmg
TEA/
BB/
—$ < BLAST#
BS(2-0) _1 g > /
Other Devices
SEN 848 4 2/93

E049311
0293-1MX



[

I

I

NER

SCSI No. 849
Engineering 53C720 to VESA Local Bus Interface
Notes Rev. 1.0, 2/93

This application note defines a logical interface between the NCR 53C720 and the VESA Local
Bus (VL-Bus). It contains guidelines for designing systems that use the 53C720/VL-Bus inter-
face. This application note concentrates only on interfacing the 53C720 to the VL-Bus. Infor-
mation on interfacing the 53C720 to the SCSI bus can be found in NCR SCSI Engineering
Notes 833 or 836. The pound symbol (#) is used with Intel signal names to indicate that the
active state occurs when the signal is at a low voltage; active low signals in the NCR 53C720 are
indicated by a slash (/) following the signal name.

NOTE: this interface has not been tested, so the designer should perform a thorough design
analysis before implementing this interface.

Host Interface

The 53C720 bus mode pins (BS(2-0)) are all tied to ground, enabling the chip to operate in Bus Mode

4, 80386 Little Endian mode. Two signals from the 53C720, HOLD/ and MASTER/, are ANDed to
generate the VL-Bus Local Request signal, LREQ#. Since bus retries are not allowed on the VL-Bus, the
53C720 TEA/ pin should tied to V, through a 1 KQ resistor. Because of the arbitration protocol of the
VL-Bus, the 53C720 BOFF/ pin should be tied to V, through a 1KQ resistor. If the 53C720 BB/ pin is
not used, it should be tied to V; through a 1 KQ resistor so the 53C720 will operate properly during

bus arbitration.

Slave Cycles

A VL-Bus Master performs a slave read/write access to the 53C720 using a five-wait state cycle. System
logic must perform the address decode for the 53C720 and select the chip by asserting the Chip Select
(CS/) signal. CS/ must meet timings t, and t, (CS/ setup to and hold from BCLK high after ADS/)
specified in the Bus Mode 4 Slave Read/Write Cycle section in Chapter Six of the NCR 53C720 Data
Manual. The address decode logic should also return the LDEV# (VL-Bus Target Local Device) signal
to the VL-Bus Controller. Therefore, CS/ and LDEV# can be the same signal. The interface logic will
generate the LRDY# (VL-Bus Local Ready) signal. The LRDY# signal is a one-clock delayed version of
the 53C720 READYO/ (Ready Out) signal. For the 53C720 to terminate the slave access, the VL-Bus
Controller must generate a RDYRTN# (Ready Return), that will be sampled by the 53C720. For a slave
read access, the 53C720 will hold the read data until RDYRTN# is sampled active. The VL Bus
BLAST# signal can be ignored, since the 53C720 cannot burst during slave accesses. See the Slave
Cycle waveforms in Figure 1 and the NCR 53C720 Data Manual for more information.
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Figure 1. 53C720 and VL-Bus Slave Cycle
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Master Cycles

The interface logic must generate the BLAST# signal, to indicate to the memory system that the next
time LRDY# (VL-Bus Controller generates RDYRTN#) or BRDY# is returned, the data cycle transfer
will terminate. The interface logic should generate two burst last signals, then logically AND to generate
the system BLAST# signal. The first burst last signal, NON_ CACHE BLAST#, will be for the basic
two-clock data cycle. This signal is implemented using a clocked J-K flip-flop. The J, K and
NON_CACHE BLAST# equations are as follows:

J = ! ( ! CBREQ/ + ADS/ + MASTER/)
K = ! RDYRTN#
NON_CACHE_BLAST# = ! Q
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» The signals CBREQ/, ADS/ and MASTER/ are outputs from the 53C720. The signal RDYRTN# is an
output from the VL-Bus Controller and is generated from the LRDY# output by the memory system.

For the 53C720 to perform cache line bursts as illustrated in the NCR 53C720 Data Manual, in register
CTESTO, bit 0 (C386E) must be set and bit 7 (CDIS) must be cleared. The second burst last signal,
CACHE BLASTH#, is generated by implementing a four-state grey code state machine with the state
diagram in Figure 2.

Figure 2. State Diagram
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The next state equations for the state machine are given below. Qb is the most significant bit.

Qb (n+1) ((Qa & ! BRDY#) + (Qb & BRDY#))

Qa(n+l) = ((Qa & BRDY#) + (! Qb & Qa) + (! Qb & ! CBREQ/ & ! BRDY#))

The output equation for CACHE BLAST# is given below. This signal will not glitch during state
transition since a grey code was used for state encoding.

CACHE_BLAST# = ! (Qb & ! Qa)

Logically ANDing NON_CACHE BLAST# and CACHE BLAST# will give the signal needed to drive
the system BLAST# to the memory system.

BLAST# = NON_CACHE_BLAST# & CACHE_BLAST#

For the 53C720 to transfer data on the VL-Bus, two more signals must be discussed. The first is the
53C720 READYY/ input signal. RDYRTN# and BRDY# should be logically ANDed to generate the
53C720 READYYU/ signal. The system RDYRTN# should be connected to the 53C720 TBI/ signal,
since the memory system will return LRDY# for non-burst data transfers. This will indicate to the
53C720 that the data cycle is not a cache line burst and the 53C720 will resume with the basic two-clock
data cycle. If the memory system does not perform bursts, it must return LRDY# during the first data
transfer. Returning LRDY# during the second, third or fourth data transfer of a 53C720 cache line burst
could result in improper operation of the 53C720. See the section "Bus Mode 4 Bus Master Read/Write
(Cache Line Burst)" in Chapter Six of the NCR 53C720 Data Manual, for proper operation.

The designer may choose the type of circuit components used to implement the above logic. Figure 3
illustrates the signal activity on the NCR 53C720 during master cycles. Figure 4 is an interface diagram
that shows the logical connections between the NCR 53C720 and the VL-bus. o
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— Figure 3. 53C720 Master Cycle
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Figure 4. NCR 53C720/VL Bus Interface Diagram
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