



































































































































Table 19. Host Interface—NuBus Bus (continued)

Symbol

Signal
Name

1I/0 Pin
Number

Function

RESET

Bus
Reset

I 154

This active low input signal provides a hard
reset to the 86CO5 chip. Internal logic is initial-
ized by this signal and any transfer operations
are aborted. This pin connects directly to the
NuBus.

RSLOCK

Resource
Lock

When this active high totem pole signal is,
assertedthe 86CO05 has detected a NuBus re-
source lock cycle.

RQST

Request

1/0 29

This active low tri-state signal is asserted when
a bus master wants to use the NuBus. It may
only be asserted if it was not active on the pre-
vious cycle. When this signal is asserted the -
ARB_IN(0-3) and ARB_OUT (0-3) lines
determine which of the arbitrating slots will
become the next bus master. Once asserted,
this signal stays active until the 86C05 be-
comes bus master. This pin is connected to the
NuBus by paralleling 1.5240s inverters. That
is, connect this pin to the -OE pin of the
1.S245. Tie the inputs to the four inverters to
ground and connect the outputs from the in-
verters, in parallel, to the NuBus. This type of
connection is required to achieve the 60 ma
drive current required for NuBus.

SLOT

Slot
Space
Accessed

When this active high totem pole signal is
asserted, the 86C05 has detected an access to
this cards slot space.

START

Start

/O 12
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This active low tri-state signal is asserted to
indicate the address cycle of a NuBus transac-
tion. It also initiates an arbitration contest. This
pin connects directly to the NuBus.



Table 19. Host Interface—NuBus Bus (continued)

Symbol Signal I/O0 Pin Function
Name Number
SSLOT Super 0] 148 When this active high totem pole signal is
Slot asserted, the 86C05 has detected an access to
Space Accessed this cards super slot space.
TM(1) Transfer I/0 52 These active low tri-state signals are used at the
™@O) Mode 0 53 beginning of a transaction to indicate the type

of transaction being initiated. Later in the
transaction the responding module uses them
to indicate success or failure of of the requested
transaction. These pins connect directly to the
NuBus.

The 86C05 MPU Interface consists of 18 signals as outlined below. The following abbreviations are used:

I/O =Input and Output Pin
I  =InputPin Only

O =Output Pin Only

TS =Tri-state Pin

TP =Totem Pole Pin

Table 20. MPU Interface—Pin Summary

Pin(s) Number Input/ Pin Pin
Name ‘ of Signals Output Type Drive(ma)
MFIFO_RDY 1 0] TP 4
MIORD 1 I - -
MIOWR 1 I - -
MA(0-2) 3 I - -
MA_D(0-7) 8 1/0 TS 4
MALE/MAQ3) 1 I - -
MINT 1 0] TP 4
MIO_-MEM 1 I - -
OSC_D2/MA®4) 1 I/0 TP 4
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Table 21. MPU Interface

Symbol

Signal ‘10
Name

Number

Function

MFIFO_RDY

FIFO I
Ready

127

This totem pole active high signal is asserted
when the FIFO is waiting for a new byte from
the MPU, or it has a new byte to send to the
MPU. When the MPU FIFO Buffer Register

31 is accessed, this signal is cleared. This pin is
enabled by bit 1 of register 16.

MIORD

I/ORead I

104

When the CONFIGO pin is low this active low
input signal is used by the MPU to read status
information from the 86C05. ’

When the CONFIGO pin is high, this active
low input signal is data strobe (-DS). If IOWR
is low (R/-W) when this signal is active, a
write operation to the 86C05 is initiated. If -
IOWR is low when this signal is active, a read
operation is initiated.

MIOWR

I/O Write I

105

When the CONFIGO pin is low, this active low
input signal is used by the MPU to write data
to the 86C05.

When the CONFIG1 pin is high, this signal
determines whether the MPU wants to perform
aread operation (-IORD high) or write opera-
tion (-IORD low) from/to the 86C05.

0SC_D2/MA(4)
MALE/MA(3)
MA(Q2)

MA(1)

MA(0)

Address 1
Bit3

118
103
123
124
125

2-28

When the CONFIG1 signal is low, these active
high signals provide address bits 0—4 respect-
fully. This is used for internal register selection.
The reader should note that MA(3) is the
MALE pin and MA(4) is the OSC_D2 pin.
This implies the OSC_D2 pin is not available
when a non- multiplexed bus is specified.

When the CONFIG1 pin is low bits MA(0-2)
are used for address comparison with de-multi-
plexed address bits 5, 6, and 7 respectfully.
When a comparison is made an internal chip
select is generated.



Table 21. MPU Interface (continued)

Symbol

Signal
Name

I/O

Pin
Number

Function

MA_D(0-4)
MA_D(5-7)

Address/
Data Bus

/0

115-111
109-107

These are active high, tri-state signals. When
the CONFIGO pin is high, these address/data
lines interface with the MPU lower 8-bit ad-
dress/data bus. The addresses are latched into
the internal address register by the deasserting
edge of MALE. If the address is within the
range of the internal chip select, A(0-2), the 8-
bit data is written/read to/from a 86CO5 regis-
ter depending on the I/O write or I/O read input
control lines.

MD0-MD7

Data Bus

/O

When CONFIG1 pin is pulled low these lines
carry only data.

MALE/MA(3)

Address
Latch
Enable

103

When the CONFIGO pin is low, this active
high input strobe is for latching the address
from the multiplexed MA_D(0-7) (Address/
Data) bus. The address is latched into an inter-
nal address register on the high to low transi-
tion of this signal. The latched address bits are
used for internal chip and register selection.

When the CONFIGO pin is high this active low
input strobe is for latching the address from the
MA_D(0-7) bus. The address is latched into an
internal address register on the low to high
transition of this signal.

When the CONFIG1 pin is low this input pro-
vides bit 3 of the demultiplexed address bus.

MPU
Interrupt

128
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The active polarity of this signal is determined
by bit O of register 16. This signal is asserted
when an interrupt condition is present and the
mask bit for that condition is a one (see register
23). For latched bits, the MPU interrupt is
cleared when the MPU reads Interrupt Status
Register 23. For unlatched bits, it is cleared
when the pass-through interrupt condition dis-

appears.



Table 21. MPU Interface (continued)

Symbol Signal I/0 Pin Function
Name Number

MIO_-MEM I/Oor I 106 When CONFIGO pin is low this high true input
Memory signal enables I/O read and I/O write signals.

When this signal is low, 86C05 MPU access is
disabled.

When CONFIGO pin is high this low true
(-DM) Data Memory signal is used to enable
data strobe (-IORD signal). If this signal is
high data strobe is disabled.

The 86C05 DMA Interface consists of 20 signals as outlined below. The following abbreviations are used:

1/O =Input and Output Pin

I  =Input Pin Only

O =Output Pin Only

TS =Tri-state Pin
TP =Totem Pole Pin

Table 22. DMA Interface—Pin Summary

Pin(s) Number Input/ Pin Pin
Name of Signals Output Type Drive(ma)
DDO0(0-7) 8 I/0 TS 4
DD1(0-7) 8 e TS 4
DMA_ACK 1 I TP 4
DMA_REQ 1 0 TP 4
DP(0)/RD 1 /O TS 4
DP(1)/WRT 1 1/0 TS 4
Table 23. DMA Interface
Symbol Signal 1/0 Pin Function
Name Number
DDO0(0-7) DMA 1/0 99-92 These active high, tri-state signals pass 8 or 16
DD1(0-7) Data 89-82 bits of data to/from the internal FIFO and the
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DMA interface. The DMA interface could be
connected to an intelligent peripheral chip
(86C05 is a DMA controller) or to a DMA
controller (86C05 is a DMA device).



Table 23. DMA Interface (continued)

Symbol Signal I/O Pin
Name - Number

Function

DMA_ACK DMA I 102
Acknowledge

The active polarity of this signal is set by regis-
ter 21, bit 6. When the DMA Interface is pro-
grammed to operate as a DMA device, this
signal is an acknowledge (in response to
DMA_REQ being asserted) from the external
DMA controller or device. It indicates the
86C0S may now transfer data between the
FIFO and the DMA Interface.

When operating as a DMA controller, this sig-
nal indicates the peripheral device is requesting
a data transfer.

DMA_REQ DMA O 100
Request

The active polarity of this signal is set by regis-
ter 21,bit 5. When the DMA Interface is pro-
grammed to operate as an DMA device, this
signal is a request to transfer data to/from the
86C05 and the external DMA controller or
device. It maybe asserted in level or edge mode
(register 21, bit 4) when acting as a DMA
device.

When operating as a DMA controller, the
86C05 waits until the DMA_ACK signal is
asserted and there is data to transfer to/from the
FIFO. It then asserts this signal and transfers
the data as specified (write or read) by the data
flow bits (register 22, bits 0-2).

DP(1)/WRT DMA IO 81
DP(0)/RD Parity 9%

These active high, tri-state signals provide
parity for the DMA interface. DPO/RD is the
parity bit for DD(0-7) and DP1/ WRT is the
parity bit for DD(8-15). Parity is check/
generated at the DMA interface.

When the DMA interface is functioning as a
DMA controller these bits may be pro-
grammed to function as the 8237 -RD and
-WRT strobes. See register 21 for more details.
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The Utility Interface consists of 24 signals as outlined below. The following abbreviations are used:

I/O =Input and Output Pin
I  =Input Pin Only

O =Output Pin Only

TS =Tri-state Pin

TP =Totem Pole Pin

Table 24. Utility Interface—Pin Summary

Pin(s) Number Input/ Pin Pin
Name of Signals Output Type Drive(ma)
CONFIG(0-3) 4 I - -
GND 12 I - -
OSC_D2/MA®4) 1 /0 TP 4
OSC_IN 1 I - -
OSC_OUuT 1 O - -
RESET OUT 1 0] TP 4
VCC 4 I - -
Table 25. Utility Interface
Symbol Signal I/O Pin Function
Name Number
CONFIGO Config0 I 122 This line is pulled up internally and used to
select the MPU’s strobe inputs. When this sig-
nal is low the 86CO0S5 is configured for an 8085/
8051 type MPU that uses individual read and
write strobes. When this signal is left open, the
86C05 chip is configured for a Z8 type MPU
that uses separate strobe and read/write signals.
CONFIG1 Configl I 121 When this internally pulled high input is high,
A the 86C05 is configured to operate with a
multiplexed address and data MPU bus. When
this line is low, pins MA(0—4) are used to se-
lect internal registers.
CONFIG2 Config2 I 120 These internally pulled high inputs specify the
CONFIG3 Config3 1 119 host interface as outlined below:
INFIG3 CONFIG2 Interface
0 0 NuBus
0 1 EISA
1 0 MicroChannel
1 1 AT
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Table 25. Utility Interface (continued)

Symbol Signal I/O Pin Function
Name Number
GND Ground 1110,131,147 These inputs must all be connected to system
150,11, 14 ground.
27,30, 51
54,70,91
OSC_D2/MA(®4) Osc O 118 The clock frequency of this output pin is a di-
vide by two of the oscillator input when the
CONFIG1 is high.
I When the CONFIG1 pin is low this input pin is
the non-multiplexed address bus bit 4.
OSC_IN Osc I 116 The OSC_IN active high input pin is for a 40
Input MHz crystal or oscillator. The OSC_OUT is
OSC_OUuT Osc o 117 for a crystal connection.
Output
RESET_OUT Reset @) 126 This totem pole output is normally used to
Out reset I/O card logic. It is an “or” of the follow-
ing signals:
a. Host Reset pin
b. Power on reset
c. Write to register 4 bit 2(firmware reset)
Prior to a firmware reset this pin can be dis-
abled by asserting bit 7 of register 16.
VDD Power 1 101,140  These input pins must connect
20, 60 to I/O card power
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Chapter 3
D.C. Characteristics

3.1 ABSOLUTE MAXIMUM RATINGS 3.3 D.C. VALUES
» Voltage on all pins with respect to GND range Parameter Min Max Unit
from -0.3 to 7.0 Vdc.
Input High Voltage 2 VCC \Y%
» Ambient operating temperature is 0°C to Input Low Voltage  -0.3 0.8 \Y%
+70°C. _ Output High Voltage 2 VCC \Y%
Output Low Voltage 0.4 \Y%
» Storage temperature is from -65°C to +150°C. Input Leakage -30 10 HA
Output Leakage 10 LA
Note that stresses greater than those indicated VCC Supply Current 50 mA
may cause permanent damage. Operation of the
chip at conditions above those shown is not im-
plied. Exposure to absolute maximum rating 3.4 DRIVERS/RECEIVERS
conditions for extended periods may affect the
chip’s reliability. * Drivers  Sink 24 mA @ 0.4 Vdc asserted
» Receivers Asserted at input =0 to 0.8 Vdc
3.2 STANDARD TEST CONDITIONS Non-asserted at input = 2.0 to
5.25 Vdc
The characteristics shown below apply for the Minimum hysteresis = 0.2 Vdc

following test conditions, unless otherwise
noted. Voltages are referenced to GND. Positive
current flows into the reference pin. Standard
conditions are as follows:

* VCC = 5.0 Vdc +/- 0.25 Vdc.

*GND =0 Vdc

+0°C < TA <70°C

3-1



n

(n

(98]

PIN NAME
CONFIGO

CONFIGI

MID_MEM /
l{o_-men}

PIN NAME
98] CONFIGO
(1) CONFIGI
(n MIO_MEM __/ \_
(lo_-men)
(1) MIORD
{-iord)
(1 MIOWAR
(-1owr)
(n MALE
(ele)
n MR_DIB-7] ADORESS
NAME PARAMETER MIN. TYP. MRX. UNIT
T1 (-iowr) low pulse width 68 ns
T2 (ale) low to (~iowr) low 25 ns
T3 (ole) high pulse width 20 ns
IL! Address setup to (ale) low 15 ns
15 Address hold from (ale) low 15 ns
16 Doto selup to (-iowr) high 30 ns
17 Dote hold after (-iowr) high 15 ns

T1
(9] MIORD
(-iord)
(I MIOWR
(-1owr) 12
(§8] MALE
(ale]
{170} MA_DIB-7) ADDRESS
NAME PARAMETER MIN. TYP. MRX. UNIT
T1 {-iord) low pulse width 60 ns
T2 [ale) high pulse width 20 ns
T3 Address setup to (ole) low 15 ns
T4 Address hold from (ele) lou 15 ns
TS5 Dote velid from (-iord) lou Se ns
16 Dota floot from (-iord) high 20 ns

Figure U-1t.

MPU Write Operation BGBS5/8051 Mode
Timing Choracteristiics

Figure 4-2.

MPU Reed Operotion 8085/8051 Mode
Timing Characteristics




PIN NAME PIN NRME
(39)] CONF1GO 8] CONF 16O

n CONFIG! n CONFIG!
n MIO_MEM \ / n MIO_MEM
(-dn) (-dm)
T1
(-ds) (-ds)

(n MIOKR > (83 ?,!P:‘)H
(r-w) /<

tn MALE
(-as)

(n MALE

(-as)

ADDRESS

tn MA_D{0-7) (1/0) MA_DIB-7)

NAME PARARMETER MIN. TYP, MAX. UNIT NAME PARAMETER MIN. TYP. MAX. UNIT
T1 (-ds) low pulse width 60 ns T1 (-ds) low pulse width 608 ns
T2 (-es) low pulse width 20 ns T2 (~es) low pulse widih 20 ns
13 (-as) high to (-ds) lowu 25 ns T3 Address setup o [(-os) high 15 ns
Ty Address setup to (-as) high 15 ns Ty Address hold from (-es) high 15 ns
15 Address hold from (-as) low 15 ns 15 Dote velid from (-ds) lou 50 nse
16 Doato setup to (-ds) high 30 ns TS Deile valid from (~ds) lowu 50 ns

16 Dete floal from (-ds) high 20 ns

Figure U-3. MPU Hrite Opereation ZB Mode
Timing Cherectleristics Figure 4-4. MPU Read Operotion Z8 Mode
Timing Cherectertistics




PIN NAME
(n CONFIG!

see note 1

(1 MIOQ_MEM x

X

VALID RODRESS

(B8] MAIO-Y] ————(

)_

(I) 1/0 strobe

[see note 2)
TY 15

(

—

) MA_D(0-7]

write operation

0) MA_0(0-71

read operation

,\ DATA >—

k 76 k 17
DATA

PIN NAME

(I) 1/0 strobe
{see note 1)

Tt 12
(0)  MFIFO_RDY J,-__-ﬂ\L_.
NAME PARAMETER MIN. TYP. MAX. UNIT
T1 170 strobe low to MFIFO_RDY 30 ns
low
T2 1/0 strobe signel high to 4ycpP ns

MFIFO_RDY high

strobe high

NAME PARAMETER MIN, TYP. MAX. UNIT
T1 Volid oddrese to 1/0 sirobe 20 ne
low
T2 1/0 strobe low pulse widtih 60 ns
13 Address hold from 1/0 sirobe 20 ns
high
T4 HWrite date set-up to I/0 30 ns
strobe high
15 Write dote hold from 1/0 15 ns
strobe high
16 Reod doto velld from [/0 50 ns
strobe low
17 Reed date floal fFrom I/0 20 ns

Note:

1. Actuel 1/0 strobe pin besed on polerity of CONFIGB pin.

2. This figure ossumes en MPU 1/0 occess to register 31.

3. CP is clock period (0SCI pinl.

Y. Register 16 bit 1 must be equal to one to ensble the
MFIFO_RDY pin.

S. Stetus of the MPU MFIFO_RDY pin is reed from register
15 bit 0. Thie bit ls Independent of the MPU MFIFQ_RDY
pin being enabled (Register 16 bit 1).

Note:
1. Polerity of MIO_MEM signal besaed on CONFIGO pin.

2. Rutuel 1/0 strobe pin based on polerity of CONFIGO pin.

Figure U-U. MPU Non-multiplexed Address/Dale Bus

Timing Cherscteristics

Figure U-5 MPU MFIFO_RDY Cycle
Timing Chorocteristics




PIN NAME PIN NAME
(n gpefe-7].
po1ie-7j, (1)} poelae-71, y
DPO/AD 4% VALID DATA 0D110-7] 44 VALID DATA
OP1/WRT
{0 MA \ : \' 0 0PO/RO £¢
5 T4
n DMA_ACK 0 OMA_REQ \
,— --—-----—{»-5‘--
Y TS
-l
NAME PARAMETER MIN.  TYP,  MAX.  UNIT (n OMA_ACK
T1 Dote velid to DMA_ACK high 10 ns
T2 Date hold from OMA_ACK high 10 ne
13 DMA_ACK low to DMA_REQ high Y ns NAME PARAMETER MIN. TYP. MAX. UNIT
T4 DMA_ACK pulse width 2CpP ns
15 DMA_ACK high to DMA_REQ low [¢] ne T1 Oote valild from DMA_ACK lou 20 ns
T2 Pority volid from DMAR_ACK low 35 ns
Notes T3 Bus floot from DMA_ACK high 20 ns
1. See regisiers 16 and 21 for DMA configuretion. T OMA_ACK low to DMA_REQ high 25 ne
1S DMR_ACK pulse width 2CP ns
2. Device mode set when register 21 bit 3 is zero. 16 DMA_ACK high to DMA_REQ | 0
3. This flgure essumes DMA_RCK ond DMA_REQ ere low true. - 8 ° ou ns
Y, CP is the clock period of the 0SCI pin.
S. The BGCOS brings ODMA_REQ high only efter DMA_ACK is Note:
received end the chip is in edge mode or the transfer 1. See reglsters 16 and 21 for DMA configuretlon.
counler is equal to zero. 2. Device mode set when register 21 bit 3 is zero.
6. Poromelter TS is velid only for edge mode, i.e. when 3. This figure ossumes DMR_ACK and DMA_REQ ore low true.
register 21 blts 3 ond U ere equal to zero. Y. CP le the clock period of the OSCI pin.
5. The B6CB8S brings DMA_REQ high only after OMA_ACK 1is
received ond the chip is In edge mode or the tronsfer
Figure U-7. DMA Interfece, Device Mode Trensfer to counter is equel to zero.
86COS from DMA Timing Characleristics 6. Paremeter T6 ls valid only for edge mode, l.e. when
register 21 bits 3 ond U ore equsal to zero.

Figure 4-8. DMA Interfece, Device Mode Transfer fram
86COS o DMA Timing Chorecleristics




PIN NAME
(39)] poete-7),
p0110-7) A% VALID DATA
T2
(1 DMAR_RCK \
(-req from device) 4 G

e
o OMA_RED

{~eck to devicel

NAME PARAMETER MIN. TYP. MAX. UNIT
T1 Doeta valid to (-ack) high 10 ns
T2 Data hold from (-ack) high 10 ns
13 (-req)l high to (-ock) high CP+20 ns

(see note 6)

PIN NAME

) gg?{g:;:' 46 { VALID DATA

Tl
G) DPB/RD g SR
G OP1/WAT

T2 T3

e————l
(n DMA_ACK  \ \
(-req from device) 46 - o o= - = - -
Ty

0) DMA_REQ
(-ack to device)

Note:
1. See registiers 16 and 21 for DMA interface configuraetion.
2. Controller mode set when register 21 bit 3 is one.
3. The width of the (-eck) pulse is set by register
21 bite B, 1, ond 2.
Y, This figure assumes DMA_ACK ond DMA_REQ ore low true.
S. CP is the clock period of the OSCI pin.
6. The device must deessert its (-req) wiihin peremeter T3
time to ensure the 86C0B5S stops OMA trensfer. Porometer
T3 is extended if the eck hold-off bit is true
{register 21, bit 4). Thie extension epplies to within
T3 time of the end of the hold off period.
7. 1¢ the device continues Lo essert (-req) Lhen the
86C05 moy begin e new OMA cycle within 2CP of
(-ack) going high from the prevlous cycle.

NAME PRRAMETER MIN. TYP. MAX. UNIT
T1 Dots valld from (-ack) low 20 ns
T2 Pority valid from (-eck) low 35 ns
T3 Bus float from (-ack) high 20 ns
T4 {-req) high to (-ack) high ‘CP+28 ne

{see note 6)

Figure U-3. 0OMA Interfece, Controller Mode (with perity)
Trensfer to B6CBS from DMR Timing Cherecleristics

Note:

1. See registers 16 and 21 for DMA interfece configuration.

2. Controller mode set when register 21 bit 3 Is one.

3. The width of the (-ack) pulse is set by register
2l bits 0, 1, end 2.

U, This figure assumaes [-req) ond (-ack]) ere low true.

5. CP is the clock period of the 0SCI pin.

6. The device must deassert its (-req) within porometer TU
time to ensure the B86COS stops OMA traensfer. Peremeter
TU is extended if the ack hold-off bit ls true
{register 21, bit Y). This extension opplies to within
TY time of the end of the hold off period.

7. If the device continues to sssert (-reql then the
86C0O5 may begin & new OMA cycle within 2CP of
(-ock) going high from lhe previous cycle.

Figure 4-18. OMA [nterfece, Controller Mode (with perity)
Trensfer from BG6CBS to DMA Timing Chereacteristics




PIN NAME

(0 poete-71, 2 Y/
pDD1{0-7) )7

VALID ORTA

T1 | i T2
N DMA_ACK
(~-req from devlice) Qe
——6’.\
[{8)}] DMA_REQ

|

13

PIN NAME
28] ppete-71,
001108-71 46 VALID DATA
Tl :: 12
(1 DMA_ACK
(-req from device!) g
13

(0) DMA_REQ

[-ack to device)
T4 s

L8

R A
{0) DPO/RD
[-rd stb)

45
{0) DP1/URT
{-urt stb)

NAME PARAMETER MIN. TYP. MAX. UNIT
T Deta velid to (-rd stb) high 10 ns
T2 Dote hold from (-rd stbl high 10 ns
13 (-req) high to [-ack) high CP+20 ns

(see nole 6}
T4 (-ock) low to (-rd stb) low 2CP+10 2CP+10 ne
15 [-rd stb) high to (-ackl high CP-10 cP+10 ns
Note:

1. See registiers 16 end 21 for DMA interfece configuretion.

2. Controller mode set when reglister 21 bit 3 1s one.

3. The width of the (-ack) pulse is set by register
2! bits 0, 1, ond 2 (must be > 3).

4. This flgure sssumes (-reql and (-eck) ere low true.

S. CP 1s the clock period of the DSCI pin.

6. The device must deossert its (-req) within time T3
to ensure the BGCOS stops DMA troensfer. Poraneter
73 1s extended 1f the ack hold-off bit ig true
(register 21, bit 4. This extension epplies to
within 73 time of the end of the hold off perlod.

7. If the device continues to essert (-req) then the
86C0OS may begin o new OMA cycle within 2CP of
(-ack) going high from the previous cycle.

(~-eck to device) N\
—4%
0) 0PO/RO
(-rd stib)
T
Y 15 —
LC
B D
[(1}} DP1/HRT
(-wrt stb)

NAME PARAMETER MIN. TYP. MAX. UNIT
T1 [-eck]) low to velid dete 20 ns
T2 Dala floel from {(-eck) high 20 ne
T3 {-req) high to (-eck) high CP+20 ns

[see nole 6)
T4 {-ock) low to {(-wurt stb) low 2CP-10 2CP+10 ne
1S (-urt stb) high to (-ack) high CP-18 CP+10 ne

Note:

1. See registers 16 and 21 for DMA interfece confliguretion.

2. Controller mode set when reglster 21 bit 3 is one.

3. The width of the (-ack) pulse Is set by register
21 bits B, 1, end 2 (must be > 3i.

Y, Thie figure essumes (-req) and [(-ack) ere low true.

5. CP is the clock perlod of the 0SCI pin.

6. The device must deosseri its (-req) wiithin time T3
to ensure the B6COS stops OMA trensfer. Peremeter
T3 is extended 1f the {-ack) hold-off bit le ilrue
(register 21, bit W, This extension eppllies to
within T3 time of the end of the hold off period.

7. 1f the device continues to sssert (-reql then the
the B86C0S mey begin & new DMA cycle within 2CP of
{-ock]l golng high from the previous cycle.

Figure 4-11. DMA Interfece, Controller Mode (8237 strobes)
Trensfer to 86COS fFrom DMA Timing Cherecterlistics

Figure 4-12. OMA Interfece, Coniroller Mode (8237 strobes)
Transfer to DMA from B86CBS Timing Charecteristics




PIN NAME T PIN NAME
rg4
()] HDQE (0] /’ i\ (1) D32_M32_CLK 1\\_/, v
45— (/clk)
———t b v e o
(0) HDOE(1-2) \ (see note 1} (0} HOOE(B-2)
£ ¢ £ ¢
17 LR
T1 T2
931
£0)} HADE /' .\ (o) HDDIR ;;ee note 1]
56 ___jl.---_.r,g.-__..__--_
T2 T3 73 T4
2—
(0) HDDIR ° (see nole 2) {s}} HOST_QOKWN
Y g Y S )
L) T
0 HADIR o
{ NAME PARAMETER MIN. TYP. MAX. UNIT
—-—\ T1 (-clk) high to HDOIR high 21 ne
(0} HOST_OWN \ T2 (-clk) high to HOST_OWN lou 24 ns
46 T3 (-clk) high to HDBDIR low 22 ns
Ty (-clk) high to HOST_OWN high 20 nse
NAME PARAMETER MIN. TYP. MAX. UNIT Note:
1. HDDIR is high for o 86C0S to host doto ironsfer
R or B6CO5 NuBus stert cycle.
T :B?i:gui’“:"d HROE deossert acp ns 2. CP 1s the clock pariod of the OSCI pin.
12 HDOE [8-2] and HAGE high to cp ne 3. HDOE(D-2) and HOST_OWN pins ere low true signels.
HODIR and HADIR high N
T3 HAOE high to HADIR low, cP ns Floure U-14. Hosl Tronecelverssytugus
HODIR low, ond HOST_OWN high
Note:
1. HDOE[1-2) ore esserted for 16 end/or 32 bit trensfers.
2. HDODIR is high for BBCOS to host dete trensfer.
3. CP 1e the clock period of the OSCI pin.
U. HDOE(@-2), HADE, ond HOST_OWN pins ere low true signals.
Figure 4-13. Host Trenscelvers, MicroChennel, EISA, end AT

Timing Cherocteristics




PIN NAME

)] 1/0 strobe (see note 1)
£ ¢
27

T1 T2

(

—

(0) HDOE {31}

(~promoe)

o>
v S

T

(0) HDOQE 0]
. rga
¥
T
[P ¥
AS )
(0} HODIR {(see note 2)
(P S .
NAME PARAMETER MIN. TYP. MAX. UNIT
T1 1/0 strobe low to {-promoe! 27 ns
low, ond HDDIR high
T2 1/0 sirobe high to (-promocel 22 ns
high
T3 170 strobe high to HODIR 28 ns
low
Note:

1. 1/0 strobe pulse besed on host inlerface;
a. MicroChonnel or EISAR --> -CMD
b. AT --> -I0RD or -IOKWR
b. NuBus --> ireiling edge of -START ito treiling
edge of BBCOS ~ACK cycle.
2. HDDIR is high for host bus read cycle.
3. HDOEIB) and HOOE[3] ere low true signels.

Figure 4-15. BIOS PROM Access Cycle
Timing Charecteristics




PIN NAME NRME PRAAMETER MIN, TYP. MAX. UNIT
[{e)] S6/10R0/TMO,
S1/10WR/TM1 T1 (-s0, -s81) low true from (odd, 10 ns
(-e0, -s) ray n/-lo, mad2) velid
-3 =125 T2 (-cmd) low true from (-s0, -sl) UcrP-10 ns
low true
0 RDL(EhEGSTR T3 (-adl) low true from ledd, 2CcP ns
7238 n/-1o, med2U) lou true
Ty (-edl} low true to (-cmd) 2CP-10 ns
M M3U/ACK TS {-odl} low true from (-sB, -sl) 2CP-10 ns
{edd, m/-10, madly) low true
T6 (-odl} pulse width 2CP-10 ns
]} SHEN/POB 17 (-s0, -s1) hold from {(-adl) high 2CP-10 ns
(~sbhe) T8 (add, m/-io0, moad24) end {(-sbhe) 2CP-10 ns
hold from (-8dl) high
T9 (add, m/-10, med24) and (-sbhe) 2CP-10 ns
Q) BE/BE/IDKEJ-B] -------‘---7_— hold from (-cndl ION true
(-be [0~31) . Ti@ (-s0, -sl) hold from [-cmd) low  2CP-18 ns
Til (-sbhe) setup to (-adl) high 2CP-10 ns
Ti2 (-sbhe) setup to (-cmd) low 2CP-18 ns
(1) D32/M32/CLK T13  (-cd ds 16/32) low from (add) 2CP+S  ns
D16/116/P1S valid
{=cd ds 16/32) TI4  (-cd sfdbk) low From (sdd) velid 2CP+10 ne
T1S (-cmd) low from ledd) velid YcpP-10 ns
(1) DBKI/L17/PIG T16 (-cmd)} pulse width YcP-1s ns
[-cd sfdbk]} (- dea —emd) T17 (urite dete) setup to (-cmd) low o] ns
gre o S TI8 (wrlte dete) hold from (-cmd) 2CP-10 ns
716 LI high
(0) CMD/MEMW/SL T19  (-80, -sl) velid to (read deta) SCP ns
{-cmd) valid
T18 T20 (reod doto) velid from (-cnd) low 2CP+10 ns
T21 (reed dete) hold from (-cmnd) high 0 ns
o HO(B-3] ) 722 [(-read data) iri-slote from (-cmd) yo ns
{urite dotoe) high
T21 723 (-cnd) louw to next (-cmd) low 8CP-10 ns
T23A (-cmd) high to next (-cmd) louw 4cP-10 ns
mn HD [0-3] T23B (-cmd) high to next (-edl) 2CP-10 ns
(read dots) T19 Ted4 Next (-sO, -sl) low from 2CP-10 ns
120 (-s1, -80) high
h q T25 Next (-80, -s1) low to (-cmd) high 20 ns
T3t (-bel0-3)) low from (add) velid 4o ns
Note: 732 (-befB8-31)) low from (-sbhe) HAI[O] 30 ns
1. CP f{e Lthe clack period of the OSCI pin. HAl1] esserted
2. Defoult pulse width of (-emd) is prgremmeble in register 18. T33 (-beiB-31) esserted to (-cmd) lou 10 ne

Figure 4-16.

MicroChennel Bus Moster
Timing Charecteristics




PIN NAME

({s]] 58/10RD/TMO,
%l/éONH/TMI
-¢8,

-al)

(0 HA1@-23)
MIO/SHWEN/PO7 VALID X X
H24/ACK :X

(add, m/-i0, med2l)

T16A
(0)  CMD/MEMN/SL ‘{ P
(-cmd)
o)) HD[B-31 { VALIO )——
turite date) \

(n HDIB-3]
(read dete)

(n ROY/132/P12

PIN NAME

() SO/10RD/TMO,
S1/710WR/TMI
(-sB0, -sl}

{43 HA[0-23]
MIO/SWEN/PQO7 VALID X X
HZH/ﬂgg

(edd, m/-io, mad2i)

(0)  CMD/MEMW/SL \ /_—
[-cmd)
o) HD(8-31 { VALID >——
(write dote) \

n HD{B-31
(read dets)

n ROY/132/P12

fed chrdy)
NAME PARAMETER MIN. TYP. MAX. UNIT
T16A (-cmd) pulse width 8CP-10 ns
T26 (cd chrdyl low from (odd) 60 ns
velid

T27 (cd chrdy) low from (-s0, -sl) 30 ns
low

728 (cd chrdry) high from (-cnmd) 30 ns
lou

728D (read dote) volid from (-cmd) B8CP-uB ns
low

{cd chrdy)
NAME PARAMETER MIN. TYP. MAX. UNIT
T26 (cd chrdy) low from (odd) 60 ns
valid
727 l(ed chrdy) low from (-s0, -si) 38 ns
louw
7295 (reed dote) velid fronm 6CP-UB ns

fcd chrdy) low

Note:
1. CP 1s the clock period of the OSCI pin
2. Sleve must release (cd chrdy) within 728 time of {(-cmd)
going low for time 728D to be volid.

Note:
1. CP is the clock period of the 0SCI pin
2. RAsynchrounous exiended cycle occurs uhen the slove relesses
(cd chrdy) esynchronously with repect to [(-cnd).

Figure U-17. MicroChennel Bus Mester Synchronous Extended
Cycle Timing Choracleristics

Figure 4-18. MicroChonnel Bus Moster Asynchronous Extended
Cycle Timing Cherecleristics




PIN NAME.

(1)) S6/I0RD/TMO
S1/I0WR/TML
(-s0, -al)

Tu2 —f
(s)] PMT/MST/ROT
{-preempt)
TU0 TU3
[(s))] BRT_IORY_SS
(-busrt)
T4y
(srb/-gnt) J L

n AG/I0RY/SS

Tus
TUB
ARB/DAQ/ARB(0-31 TY9
larb_outlB-31) VALID VALID
lerb_in(0-31) Tu8
NAME PARAMETER MIN. TYP. MAX. UNIT
TU® (-preempl) low Lo end of xfer {see note 1)
TY42 (-preempl) high from larb/-gnt) 50 ns
low
T42R (-preempt) high to (-s0, -sl) 20 ns
high (exiting inactive stetel
TY43 (-busrt] low from (erb/-gnt) ug ns
low
TYY (erb/-gnt) high pulse width 108 ne
TY4S Driver turn-on/off deley from 4e ns
(arb/-gnt) lou
Tu6 Oriver turn-on/off deley from ue ns
low/higher priority line
T48 Arb bus steble before 1a ns
lerb/-gnti) low
TU9 Tri-state drivers to lerb) high L10] ne

PIN NAME 760
n HRESET
{ch reset)

[(1)}

HALB-23]
H10/SHEN/PO7 X VALID
(edd, n/—io,lgajah)

(I)  MIO/SWEN/PG? \ ) //
(m-10])

n S@/10RD/TMO
(-s0)

(N S1/10WR/TM1
(-s1)

(n ADL/ALE/STR
(~adl)

><

T61 T62

{1 SET/M16/P16
(-cd setup)

63
v L/__

n CMD/MEMW_SL

Note:
1. The mex time the 86C05 stays on the MicroChannel efter
{-preempt) has been essertied Is progremmble in reglister 20.

NAME PRRAMETER MIN. TYP. MAX. UNIT
7668 I(ch reset) high pulse width 100 ns
761 (-cd setup) louw to (-odl) low 15 ns
762 [(-cd setup) hold from [(-edl} 25 ns

low
763 (-cd setup) hold from (-cmd) 30 ns
low

Figure 4-19. MicroChennel Bus Arbitretion Cycle
Cycle Timing Charactleristics

Figure 4-20. MicroChannel Conflguretion Cycle
Cycle Timing Cherecteristics




PIN NAME NAME PARAMETER MIN, TYP, MAX. UNIT
o1 DBK?;gﬁylpll Tt (drqiB8-21) high to (-dek[0-21}) Q ne
low
T2 Bus tri-stete to drql@-2] lou 2CP-10 ne
(0) ARB/DRO/ARB(O-3) T==e= T3  (-dcki0-21) low to bus drivers on O UCP+1S ns
ldrqf0-21) b T4 (-dek(8-2]1) low lo (-master) low O 4CP+15 ns
T3 T2 —of 15 (access sizel returned from (edd) o] 3ce ns
vallid
tn RRB/DCW go -3] 76 é?dg) hold from (eccess sirobe) 1CP ns
9
T7 leccoss strobel to (eccess BCP-10 ns
sirobe)
[{(0}} PMT/MST/RGT 4 T8 (odd) volid to occess sirobe 4ycrP-10 ns
(-mester) T9 (eccess strobe)l pulse widih UCcP-10 ns
T10 (eccess strobe)l high to next UcrP-10 ns
(occess strobe) low
m RDL/HLE/STR Ti1 (occess strobe) low fronm 14cP ns
bole) / (-dck [B-21) low
T12 (urite dote) setup to (eccess [0] ns
0) | -23] strobe) low
LgdéN/ggé T13 :urlte d%}OL ?okﬂ i:on ice ns
MI10/SWEN/PQ7 access strobel hig
{add, -sbhe, -suen) Ti4 (reed date) velid to (ecesss 25 ns
sirobel high
(1) (sccess slze) T1S (reoed dale) hold From {access o] ns
strobe) high
T16 (chrdy) low from unextended end 2CP ns
of (access strobe)
{0) leccese strobe) T17 ::h:?gl high lo (eccess sirobel 5CP ne
9
Note:
) HD10-3) 1. CP is the clock period of the 0SCI pin.
(urite dstel 2. Defoult pulse width of leccess sirobe) ls prgrammeble in
register 19.
3. The oddressed sleve must desssert (chrdyl within perometer T16
(h HD10-3] time of the ended of the normel trensfer cycle for the 86C85
{(read detel to extend the cycle. For exemple, if respister 19 is progremmed
for o 250 ns loccess sitrobe) then (chrdy) must be deosserted
260 ns (CP = 25ns) efter the leading edge of the (sccess strobel.
(8] BRT/I0RY/SS Y. (access strobel is one of the following pins; SB/I0RD/TM@ (-iordl,
{ehrdy) S1/10MR/TM1 (-iowr), CMO/MEMW/SL (-memw). or AG/MEMR/PI3 (-menr).
S. (occess size) is one of the following pins: RDY/I32/PI2, (-io 32)
D16/116/P1S (-io 16}, D32/M32/CLK (-m 32}, or SET/MI6/PI6 (-m 1B).
Figure 4-21. AT (ISA) Bus Moster

Timing Cheroctleristics




PIN NAME T1

T2
(1 D32/H?2{CLK
(-clk
€ T3 Ty
(@ NuBus driver ___._@XX )@_
15 16 17

(1) NuBus recelver X VALID X

NAME PARAMETER MIN. TYP. MRX. UNIT
Tl (-clk) period 99.99 100.61 ns
T2 (-clk) width 73 77 ns
13 Driver turn-on time 0] 25 ns
T4 Driver turn-off time 0 25 ns
15 NuBus prop deley 17 ns
16 Set-up time to [-clk) high 21 ns
17 Hold time from (-clk) high 20 ns

(

—

)

(

—

)

PIN NAME
Tl
D32/M32/CLK {_/ \ / q\_/
(-clk)

ABL/ALE/STR
[-stert) /

Figure U4-22. NuBus Dota Tronsfer

Timing Cherocteristics

(1 M2u/ACK \ /

{-ack)
' T2 J

(1) ARB/DCK/ARBIEB-3) VALID VALID

{-erb_in)
13
5 =T

(0) ARB/DAQ/ARBIB-3]  yqg 1p VALID
(-arb_out)

NAME PARAMETER MIN. TYP. MAX. UNIT
T1 Arbitretion time 200 ne
T2 Arbitreton set-up time 25 ns
73 Oriver turn-off time 10 30 ns
T4 Driver turn-on time 10 2s ns
T5 Arbitretion hold time 10 ne

Figure 4-23. NuBus fArblitration

Timing Chorocteristics




PIN NAME

() D32/M32/CLK \ / \ / W
(-clk)
s

) HD[8-3] .._._.( ADDRESS DATA )—
{urile dotol G

(1/0)  HOl@-3) ADDRESS DATA
(read date)

(1/0) SO/10RD/TMO
S1710WR/THMI STATUS
(—tm@, -tmi)

(01 ADL/ALE/STR

[d
¢
¥

£
(n M2Y/ACK ? \ /
(-ock)

Figure 4-2u. NuBus Resd/Hrite Trensection




(n

)

(0)

(1/0)

(I/a

{8)]

(n

PIN NAME

D32/M32/CLK \\__// \___/--"’i \ / \ / & \ / \ /
(-clk)

DATA )_

HD3 - HD! ¢ ‘
HD@(7-6) —Lnoonsss DATA
urite dotia) ¢ ¢
[ 2

DATA )_

¢
HDO(5-0) —( BLK INFO ’ DATA ’
{urite dota) ¢ —

£ & [
S0/I0RD/TMO =7 Y
(- tmD) —_— \ /

! STAT CODE >—

* STAT CODE >—

S1/10WR/TM1
(-tml) -\ . / :
R
ADL/ALE/STA
4 —4¢
M2u/ACK g
(-eck)

\____/

Figure 4-25. NuBus Block Write Trensection




PIN NAME

(1) D32/M32/CLK \_/ \_/_‘ \ / \ / \ / \ /
(-clk)
(1)] HD3 - HO1
HDB({7-6) ADDRESS DARTA DATA
{reod doto)
(0) HDB(5-01 BLK INFO DATA DATA
{read dats}

—

¢ [ A
(/0 sax(r_o&%/)mo / b4 \ / 55 \< STAT CODE >—

(I1/0) S1/I10WR/TM] /

x}
{-tnl) ‘< STAT COOE >_

[{s}} ADL/ALE/STR

¢
¥

L
(n M2u/ACK ? \ /
(-ack)

o
-

o
N

I
1

Figure 4-27. NuBus Block Read Trensaclion
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NCR MICROELECTRONICS
1635 Aeroplaza Drive
Colorado Springs, CO 80916
(719) 596-5612, (800) 525-2252

NORTH WESTERN SALES OFFICE
Suite 209
3130 De La Cruz Boulevard
Santa Clara, CA 95054-2410
(408) 727-6575

NORTH CENTRAL SALES OFFICE
Suite 209
8000 Townline Avenue
Bloomington, MN 55435
(612) 941-7075

NORTH EASTERN SALES OFFICE

Suite 4000
500 West Cummings Park
Woburn, MA 01801-6336
(617)933-0778
SOUTH WESTERN SALES OFFICE
1940 Century Park East Suite 255
Los Angeles, CA 90067 3300 Irvine Avenue
(213) 556-5231 Newport Beach, CA 92660

(714) 474-7095

SOUTH CENTRAL SALES OFFICE
Suite 100
400 Chisholm Place
Plano, TX 75075
(214) 578-9113

SOUTH EASTERN SALES OFFICE
Suite 250
700 Old Roswell Lake Parkway
Roswell, GA 30076
(404) 587-3136

EUROPEAN SALES OFFICE
NCR GMBH
Gustav-Heinemann-Ring 133
8000 Munchen 83
West Germany
(49) 89-632-202

ASIA/PACIFIC
2501 Vicwood Plaza
199 Des Voeux Road

Central
Hong Kong
852-5-859-6888



