






















































































Table 19. Host �I�n�t�e�r�f�a�c�e�-�~�u�B�u�s� Bus (continued) 

Symbol 

-ID(3) 
-ID(2) 
ID(1) 
-ID(O) 

NA(0-2) 
NA(3-7) 
NA(8-14) 
NA(15-17) 

NMRQ(2) 
NMRQ(I) 
NMRQ(O) 

PI(7) 
PI(6) 
PI(5) 
PI(4) 
PI(3) 
PI(2) 
PI(I) 
PI(O) 

PO (0-5) 
PO(6) 
PO(7) 

Signal 
Name 

Host 

ID 
Bits 

NuBus 
Latched 
Address 

Non­
Master 
Request 

Port 
In 

Port 
Out 

I/O Pin 
Number 

o 15 

I 134 
135 
136 
137 

o 48-50 
55-59 
61-67 
71-73 

I/O 129 
130 
133 

I 155 
156 
153 
154 
149 
159 
157 
158 

o 74-79 
69 
132 

2-25 

Function 

When this totem pole signal is asserted the 
86C05 is the current owner of the NuB us. 

These active low inputs signals produce a 
hexidecimal ID digit between the value Oh and 
Ph. Each card slot in the NuBus backplane has 
its own unique ID. This ID is used for arbitra­
tion and also defmes the card's memory or I/O 
space. These pins connect directly to the 
NuBus. 

These active high output lines are the latched 
address for the current NuBus transaction. 
These lines typically connect to a BIOS PROM 
and/or other I/O card logic. 

These active low open collector signals are 
used to indicate a non-master device request 
interrupt processing. The 86C05 can also 
monitor these signals and generate an interrupt 
to the local MPU when they are active (register 
23). One of these lines connect to the Apple 
NuBus thru a driver. 

These active high input signals are read by the 
MPU or Host processor as register 7. These 
signals are unlatched and therefore could be 
changing asynchronously with respect to the 
processor. 

These active high totem pole output signals are 
set or cleared when the MPU or host processor 
writes to register 7. 



Table 19. Host Interface-NuBus Bus (continued) 

Symbol 

RESET 

RSLOCK 

RQST 

SLOT 

START 

Signal 
Name 

Bus 
Reset 

Resource 
Lock 

Request 

Slot 
Space 
Accessed 

Start 

I/O Pin 
Number 

I 154 

° 46 

I/O 29 

° 28 

I/O 12 

2-26 

Function 

This active low input signal provides a hard 
reset to the 86C05 chip. Intemallogic is initial­
ized by this signal and any transfer operations 
are aborted. This pin connects directly to the 
NuBus. 

When this active high totem pole signal is , 
assertedthe 86C05 has detected a NuBus re­
source lock cycle. 

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) andARB_OUT (0--3) lines 
detennine 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 LS240s inverters. That 
is, connect this pin to the -OE pin of the _ 
LS245. Tie the inputs to the four inverters to 
ground and connect the outputs from the in­
verters, in parallel, to the NuB us. This type of 
connection is required to achieve the 60 rna 
drive current required for NuBus. 

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

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 

SSLOT 

TM(I) 
TM(O) 

Signal 
Name 

Super 
Slot 
Space 

Transfer 
Mode 0 

I/O 

0 

I/O 

Pin 
Number 

148 

52 
53 

Function 

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

These active low tri-state signals are used at the 
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 = Input Pin Only 
o = Output Pin Only 
TS = Tri-state Pin 
1P = Totem Pole Pin 

Table 20. MPU Interface-Pin Summary 

Pines) Number Input! 
Name of Signals Output 

MFIFO_RDY 1 0 
MIORD 1 I 
MIOWR 1 I 
MA(0-2) 3 I 
MA_D(0-7) 8 I/O 
MALE/MA(3) 1 I 
MINT 1 0 
MIO_-MEM 1 I 
OSC_D2/MA(4) 1 I/O 

Pin Pin 
T)1)e Inive(ma) 

1P 4 

TS 4 

1P 4 

1P 4 

2-27 



Table 21. MPU Interface 

Symbol 

MIORD 

MIOWR 

OSC_D2/MA(4) 
MALE/MA(3) 
MA(2) 
MA(1) 
MA(O) 

Signal 
Name 

FIFO 
Ready 

I/O Read 

I/O Write 

Address 
Bit 3 

"I/O 

I 

I 

I 

I 

Pin 
Number 

127 

104 

105 

118 
103 
123 
124 
125 

2-28 

Function 

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. 

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

When the CONFIGO pin is high, this active 
low input signal is data strobe (-DS). If 10WR 
is low (RI-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. 

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

When the CONFIG 1 pin is high, this signal 
determines whether the MPU wants to perfonn 
a read operation (-lORD high) or write opera­
tion (-lORD low) from/to the 86C05. 

When the CONFIG 1 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 CONFIG 1 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 

MDO-MD7 

MALE/MA(3) 

MINT 

Signal 
Name 

Address/ 
Data Bus 

Data Bus 

Address 
Latch 
Enable 

MPU 
Interrupt 

I/O Pin Function 
Number 

I/O 115-111 These are active high, tri-state signals. When 

I/O 

I 

109-107 the CONFIGO pin is high, these address/data 
lines intetface 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), the8-
bit data is written/read to/from a 86C05 regis­
ter depending on the I/O write or I/O read input 
control lines. 

103 

128 

2-29 

When CONFIG 1 pin is pulled low these lines 
carry only data. 

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 CONFIG 1 pin is low this input pro­
vides bit 3 of the demultiplexed address bus. 

The active polarity of this signal is determined 
by bit 0 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 
Name 

I/O or 
Memory 

I/O Pin 
Number 

I 106 

Function 

When CONFIGO pin is low this high true input 
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 (-lORD 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: 

I/O = Input and Output Pin 
I = Input Pin Only 
o = Output Pin Only 
TS = Tri-state Pin 
1P = Totem Pole Pin 

Table 22. DMA Interface-Pin Summary 

Pin(s) Number 
Name of Signals 

DDO(0-7) 8 
DDl(0-7) 8 
DMA_ACK 1 
DMA_REQ 1 
DP(O)IRD 1 
DP(1)IWRT 1 

Table 23. DMA Interface 

Symbol 

DDO(0-7) 
DD 1 (0-7) 

Signal 
Name 

DMA 
Data 

Input! 
Outpu~ 

I/O 
I/O 
I 
0 

I/O 
I/O 

I/O Pin 
Number 

I/O 99-92 
89-82 

2-30 

Pin Pin 
Type Drive(ma) 

TS 4 
TS 4 
1P 4 
1P 4 
TS 4 
TS 4 

Function 

These active high, tri-state signals pass 8 or 16 
bits of data to/from the internal FIFO and the 
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 

DP(l)!WRT 
DP(O)IRD 

Signal I/O Pin 
Name' Number 

DMA I 102 
Acknowledge 

DMA 
Request 

DMA 
Parity 

o 

I/O 

100 

81 
90 

2-31 

Function 

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 
86COS 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. 

The active polarity of this signal is set by regis­
ter 21,bit S. When the DMA Interface is pro­
grammed to operate as an DMA device, this 
signal is a request to transfer data to/from the 
86COS 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 
86COS 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). 

These active high, tri-state signals provide 
parity for the DMA interface. DPOIRD is the 
parity bit for DD(0-7) and DP1/WRT is the 
parity bit for DD(8-1S). 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. 



The Utility Interlace 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 
1P = Totem Pole Pin 

Table 24. Utility Interface-Pin Summary 

Pines) Number 
Name of Signals 

CONFIG(0-3) 4 
GND 12 
OSC_D2/MA( 4) 1 
OSC_IN 1 
OSC_OUT 1 
RESET_OUT 1 
VCC 4 

Table 25. Utility Interface 

Symbol 

CONFIGO 

CONFIG1 

CONFIG2 
CONFIG3 

Signal 
Name 

ConfigO 

Config1 

Config2 
Config3 

I/O 

I 

I 

I 
I 

Input! 
Output 

I 
I 

I/O 
I 
0 
0 
I 

Pin 
Number 

122 

121 

120 
119 

2-32 

Pin Pin 
T)1)e l)cive(ma) 

1P 4 

1P 4 

Function 

This line is pulled up internally and used to 
select the MPU's strobe inputs. When this sig­
nal is low the 86C05 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. 

When this internally pulled high input is high, 
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. 

These internally pulled high inputs specify the 
host interface as outlined below: 

CONFIG3 CQNFIG2 Interface 
0 0 NuBus 
0 1 EISA 
1 0 MicroChannel 
1 1 AT 



Table 25. Utility Interface (continued) 

Symbol 

GND 

VDD 

Signal 
Name 

Ground 

Osc 

Osc 
Input 
Osc 
Output 

Reset 
Out 

Power 

I/O Pin 
Number 

I 110,131,147 
150,11,14 
27,30,51 
54,70,91 

o 

I 

I 

o 

o 

I 

118 

116 

117 

126 

101,140 
20,60 

2-33 

Function 

These inputs must all be connected to system 
ground. 

The clock frequency of this output pin is a di­
vide by two of the oscillator input when the 
CONFIG 1 is high. 

When the CONFIG 1 pin is low this input pin is 
the non-multiplexed address bus bit 4. 

The OSC _IN active high input pin is for a 40 
l\1Hz crystal or oscillator. The OSC_OUT is 
for a crystal connection. 

This totem pole output is nonnally used to 
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(fmnware reset) 

Prior to a firmware reset this pin can be dis­
abled by asserting bit 7 of register 16. 

These input pins must connect 
to I/O card power 





Chapter 3 
D.C. Characteristics 

3.1 ABSOLUTE MAXIMUM RATINGS 

• Voltage on all pins with respect to GND range 
from -0.3 to 7.0 Vdc. 

• Ambient operating temperature is ooe to 
+70oe. 

• Storage temperature is from -65°e to + 150oe. 

Note that stresses greater than those indicated 
may cause permanent damage. Operation of the 
chip at conditions above those shown is not im­
plied. Exposure to absolute maximum rating 
conditions for extended periods may affect the 
chip's reliability. 

3.2 STANDARD TEST CONDITIONS 

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

• vee = 5.0 Vdc +/- 0.25 Vdc. 

• GND =OVdc 

3-1 

3.3 D.C. VALUES 

Parameter Min Max Unit 

Input High Voltage 2 vee v 
Input Low Voltage -0.3 0.8 V 
Output High Voltage 2 vee V 
Output Low Voltage 0.4 V 
Input Leakage -30 10 /lA 
Output Leakage 10 /lA 
vee Supply Current 50 rnA 

3.4 DRIVERSIRECEIVERS 

• Drivers Sink 24 rnA @ 0.4 V dc asserted 

• Receivers Asserted at input = 0 to 0.8 Vdc 
Non-asserted at input = 2.0 to 

5.25 Vdc 
Minimum hysteresis = 0.2 Vdc 



PIN NAME 

(I) 

IIJ 

III 

(1) 

III 

IIJ 

I I I 

NAME 

T1 
T2 
T3 
T4 
T5 
T6 
T7 

CONFIG8 

CONFIGI 

J MID_MEM 
110_-MeM) 

MIORO 
I-iord) 

MIOWA 
(-lowr) T2 

MALE 
leI e) 

T7 

MA_DI8-71 

PARAMETER MIN. TYP. MAX. 

I-lowr) low pulse width 68 
lole) low to (-iowr) low 25 
(ole) high pulse width 28 
Address setup to lolel low 15 
Address hold frOM lalel low 15 
Ooto se1up lo (-iowr) high 38 
Dolo hold aFter (-iowr) high 15 

Figure 11-1. MPU Write Operation 8885/8B51 Mode 
TiMing Characteristics 

'--

UNIT 

ns 
ns 
ns 
ns 
ns 
ns 
ns 

PIN NAME 

(Il CONFIG8 

(I) CONFIGI 

J '--II) MID_MEM 
Ii o_-MeM) 

T1 

{ } (Il MIORO 
(-iord) 

(Il MIOWA 
(-lowr) 

([) MALE 
(elel 

lIlo) MA_D [8-71 

NAME PRRAMETER MIN. TYP. MRX. UNIT 

Tl (-iordl low pulse width 68 ns 
T2 lole) high pulse width 28 ns 
T3 Address setup 10 lole) low 15 ns 
Ttl Address hold FrOM lole) low 15 ns 
T5 Data valid frOM (-iord) low 58 ns 
T6 DO 10 f'l 00 1 FrOM I-iord) high 28 ns 

Figure 11-2. MPU Reod Operation 8085/8051 Mode 
TIMing Characteristics 



PIN NAME PIN NAME 
I I ) CONFIG8 (II CONFIGO 

I I) CONFIGI II) CONFIGI 

II) MID_MEM \ r II) MID_HEM \ r (-dM) (-dM) 

\ 
Tl 

J \ 
T1 

I !I) MIORD (Il MIORO 
I-de) I-del 

~ y '{ III MIOWA ~ 
(II MlmO/A 

(r-w) Ir-w) 

III MALE II) MALE 
I-as) (-os) 

III MA_010-71 11/0) MA_O [8-71 

NAME PARAMETER MIN. TYP. MRX. UNIT NAME PARAMETER MIN. TYP. MRX. UNIT 

Tl (-de) low pulse width S8 ns Tl I-ds) low pulse width S8 ns 
T2 (-asl low pulse width 20 ns T2 I-as) low pulse width 28 ns 
T3 (-os) high to (-ds) low 25 ns T3 Address setup to I-os) high 15 ns 
T4 Rddress setup to (-as) high 15 ns H Address hold frOM (-os) high 15 ns 
T5 Address hold frOM (-as) low 15 ns T5 Oato valid frOM (-ds) low 58 ns 
T6 Doto setup to (-ds) high 30 ns T5 Ooto volid frOM (-ds) low 50 ns 

TS Ooto floot frOM (-ds) high 20 ns 

Figure 11-3. MPU Write Operotton ZB Mode 
TIMing Characteristics Figure ll-ll. HPU Read Operotion ZB Hade 

T1Ming Chorocter1stics 



PIN NAHE 

II) CONFIG1 

(ll MIO_HEH 

(I) MAUl-ill 

(l) 110 strobe 
(see no te 2) 

=x see note 1 x= 
VALID ADDRESS Jt--

Tl .. T3 , if 
J 

L TIl ~ 
1 

I DATA '-
...,rl ta 0 eretlon 

, I p 

II T6 

( II T7 

}-(OJ MA_DHI-71 DATA 
reed operetlon 

NAHE PARAMETER MIN. TTP. MAX. 

Tl Velid eddress to lID strobe 28 
low 

T2 lID slrobe low pulse width 60 
T3 Address hold frOM 1/0 strobe 28 

high 
Til Write data set-up to I/O 30 

strobe high 
T5 Write dete hold F'rol'l 110 15 

strobe high 
T6 Read dolo valid FrOM 110 58 

strobe low 
T7 Reed de to Fl oe 1 frol'l 110 28 

strobe high 

Note: 
1. 
2. 

Polority of HIO_MEM slgnel besed on CONFIGO pin. 
Autuol I/O strobe pin bosed on polarity of CONFIG8 

Figure 11-4. HPU Non-Multiplexed Address/Dolo Bus 
TIl'ling Cherocterlstlcs 

pin. 

UNIT 

ns 

ns 
ns 

ns 

ns 

ns 

ns 

PIN NAME 

(I) 110 strobe 
(see note 1) 3r1 T2 

J----L (0) MF I FO_RDT 

NAME 

Tl 

T2 

Note: 

PARAMETER 

I/O strobe low to MfIFO_RDT 
low 
I/O strobe signal high 10 
HFIFO_ROT high 

HIN. TTP. MAX. 

38 

llCP 

1. Actual 110 strobe pin besed on polarity of CONFIG8 pin. 
2. This Pigure aSSUMes on HPU 1/0 access to register 31. 
3. CP is clock period (OSCI pin). 
4. Register 16 bit 1 !'lust be equol to one to eneble the 

MFIFO_ROY pin. 
5. Status of the HPU MFIFO_RDY pin is reod frOM register 

15 bit 8. This bit Is independent of the MPU HFIFO_ROT 
pin being enabled (Register 16 bll 1). 

Figure 4-5 MPU MFIFO_RDT Cycle 
TiMing Characteristics 

UNIT 

ns 

ns 



(Il 

(0) 

(I J 

PIN NAME 

008IEl-71. 
001(8-71. 
OPO/RO

t OPI/WR 

~i 13 f------------}-
\ ~ - Tq j T5 _ 

NAME PARAMETER MIN. TYP. MRX. UNIT 

T1 
T2 
T3 
T4 
T5 

Note: 

Oatc valid to OMR_RCK high 
Date hold frOM OMR_ACK high 
OMA_ACK low to DMA_REQ high 
OMR_RCK pulse width 
OMA_ACK high to OMR~EO low 

18 
18 

2CP 
8 

25 

1. See registers 16 and 21 for DMA configuration. 
2. Device Mode set when register 21 bit 3 1s zero. 
3. This figure aSSUMes OMA_ACK end OMA_REO ere low true. 
II. CP is the clock period of the DSCI pin. 
5. The 86C8S brings DMA_REQ high only efter DMA_ACK is 

received end the chip i8 in edge Mode or the transfer 
counter is equal to zero. 

6. ParaMeter T5 is valid only for edge Mode, 1.e. when 
register 21 bl ts 3 and II ere equal to zero. 

Figure 4-7. OHR Interface, Device Mode Transfer to 
86C85 frOM OMA TIMing Characteristics 

ns 
ns 
ns 
ns 
ns 

PIN NAME 

(OJ OOflIG-71. 
DOIIG-7J , VAllO DATA ,-----

1\ f 
Tl J1"------""1 

1f---tI 

(0) OPO/AO 
OPl/WRT ---",\.,.~t----"""""''' VRLl 0 DATA 'Jo-----

'J 1\ ~ T2 
.-----~ ~ 

(0) I ' 
T4 j---------~--~ 

T5 

(ll \~ , J 
\'----_-.1 

NAME PRRRMETER HIN. TYP. MRX. 

T1 Data velid frOM OHA_ACK low 28 
T2 Parity valid frOM OMA_ACK low 35 
13 Bus float frOM DMA_ACK high 2fl 
TIl OMR_RCK low to OMR_REC high 25 
T5 DMR_RCK pulse width 2CP 
T6 OMA_ACK high to DMA.-REa low 0 

Note: 
1. See registers 16 and 21 for DMA configuration. 
2. Device Mode set when register 21 bit 3 is zero. 
3. This figure aSSUMes OMA_ACK and OMA_REa are low true. 
4. CP Is the clock period of the D5CI pin. 
5. The 86C05 brings OMA_REa high only after OMA_ACK is 

received and the chip is In edge Mode or the transfer 
counter Is equal to zero. 

6. ParaMeter T6 Is valid only for edge Mode, I.e. when 
regisler 21 bits 3 and 4 are equal to zero. 

UNIT 

ns 
ns 
ns 
ns 
ns 
ns 

Figure 4-8. OHA Interface. Device Mode Transfer frOM 
86C05 to OMA TiMing Characteristics 



PIN NRHE 

III DDEl(8-7). 

III 
(-req 

(01 
(-ack 

DOl (B-7) 

DHR RCK \. 1 
Fro" devleel ~~---.~-~;--}--------

DHR_RED 
to devicel 

NRME PARAHETER MIN. TYP. MAX. UNIT 

Tl 
T2 
T3 

Note: 

Dela velld to (-ack) high 
Deta hold frOM (-eck) high 
(-req) high to (-ack) high 
(see note 6) 

lEl 
IEl 

CP+-28 

1. See registers 16 and 21 for OHA interface configurotion. 
2. Controller ~ode set when register 21 bit 3 is one. 
3. The width of the (-ack) pulse is set by regisler 

21 bits El, 1, end 2. 
ll. This figure assu~es OMA_ACK and DMA_RED are low true. 
5. CP is Lhe clock period of the aSCI pin. 
6. The device Must deessert its (-reqJ within para~eter T3 

tiMe to ensure the 86CaS stops DHA transfer. PoraMeter 
T3 Is extended if the ock hold-off bit is true 
(register 21. bit ij). This extension oppl1es to within 
T3 tiMe of the end of the hold off period. 

7. If the device continues to assert l-reql then the 
86CEl5 May begin a new DHA cycle within 2CP of 
(-oclo:) going high frOM the previous cycle. 

Figure ij-9. OHA Interface, Controller Hade (wi th pori tyl 
TransFer to 86C85 frOM DHA TiMing Characlerislics 

ns 
ns 
ns 

PIN NAME 

(01 DOEl[El-7). 
\~ 

, 
VALID DATA 

., 
001 [0-7) 1\ ~ 

Tl J ... 
(01 OPEl/RD \~ " VALID DATA 

., 
(01 OPI/WAT .t J 

T2 T3 I. 

(II 
(-req 

OHR RCK ~ 
fro~ device) ~ f 'r-Tll---:------

\\- "' .. 
(01 OHR_RED I (-eck to dev ice) \. 

NAME PRRRMETER HIN. TYP. MAX. UNIT 

Tl Doto volid fro~ (-ockl low 2El ns 
T2 Pority volid frOM (-ock) low 35 ns 
T3 Bus fl oe t frOM (-ock) high 20 ns 
TIl (-req) high to (-ock) high CP+2El ne 

(see no te 6) 

Note: 
1. See registers 16 ond 21 for OMA interface configuration. 
2. Conlroller ~ode sel when register 21 bit 3 is one. 
3. The width of the (-ack) pulse is set by register 

21 bits O. 1. and 2. 
lJ. This figure assu~es (-req) ond (-eck) ere low true. 
S. CP is the clock period of the aSCI pin. 
6. The device ~ust deassert its (-req) within paroMeter TIl 

llMe to ensure the 86C85 stops OMR tronsfer. PoroMeler 
TlJ is extended if the eck hold-off bi t is true 
(register 21. bi t 4). This extension applies to wi thin 
TlJ tiMe of the end of the hold off period. 

7. If the device continues to esserl (-req) then the 
86C85 May begin e new OHR cycle within 2CP of 
(-ack) going high frOM the previous cycle. 

Figure 4-1El. DMA Inlerface. Conlroller Mode (wi th pori tyl 
Transfer frOM 86C85 to OMA TiMing Cherecterislics 



PIN NAHE 
(I) 00IH8-7). 

\~ 

f 
VALID DATA 

tT2 001(8-71 

Tl ::t 
(Il 
(-req 

OHA_ACK ~ 
frOM devicel ~ I ·r---T3----------

\~ , 
(0) OHA_AED '( 

(-eck La device) \ J 
TIl .. T5 

--(OJ OPO/AO 
\~ \ I (-rd s lbl 

\~ 
(0) OPl/WRT 

(-wr l s tb) 

NAME PARAMETER MIN. TYP. MAX. UNIT 

T1 Oele ve Ii d to (-rd stb) high 18 ns 
T2 Dote hold frOM (-rd s tbl high 18 ns 
T3 (-req) high to I-eckl high CP+28 ns 

(see note 6) 
Tit I-acle) low to (-rd s tb) low 2CP+18 2CP+18 ns 
T5 (-rd 8 tbl high to (-ecle I high CP-18 CP+18 ns 

Note: 
1. See registers 16 end 21 for OHA interface configuration. 
2. Controller Mode set when register 21 bit 3 is one. 
3. The width of the (-eclel pulse is set by register 

21 bits B. 1 • and 2 (Must be > 31. 
It. This figure eSSUMes (-reql end (-eclel are low true. 
5. CP is the clocle period of the OSCI pin. 
6. The device Must deossert its (-req) wilhin tiMe T3 

to ensure the 86C8S stops OHA trensfer. PoreMeter 
T3 is extended if the ecle hold-off bi t 1a true 
(regisler 21. bil q). This extension epplles to 

wi thin T3 tiMe of the end of the hold off period. 
7. If the device continues to essert (-req) then lhe 

86C85 Mey begin e new OHA cycle within 2CP of 
I-ock) going high frOM lhe previous cycle. 

Figure 11-11. OHA Interface, Controller Mode (B237 slrobesl 
Trensfer to 86C85 frOM OHA TiMing Characteristics 

PIN NRME 

(OJ 00818-7). 
\~ 

, 
VRLlO DATA 

, 
001(0-71 ~ J 

T1 L T2 

(I) OHA ACK ~ ,--------------I-req frOM d-;v i eel ~ 
I T3 J 

\~, "1 

(OJ OHA_AED J (-ocle lo dev ice) 

(0) OPO/AD 
\~ 

(-rd 8 tb) 
TI! Ts 

If-
\' 

(0) OPl/WAT 
, 

\ I I-wr t s lb) 

NAME PAAAMETER HIN. TYP. MAX. UNIT 

T 1 (-acle) low 10 valid data 28 n9 
T2 De to fl 00 t frOM I-ack) high 28 ns 
13 I-req) high to (-ocle) high CP+2B ns 

(see no te 6) 
TIl (-aclel low to (-wr t s tbl low 2CP-18 2CP+lG ns 
TS (-wrt stb) high to (-acle) high CP-lB CP+HI ns 

Note: 
1. See registers 16 end 21 for OHA interface configuration. 
2. Controller Mode set when register 21 bit 3 is one. 
3. The width of lhe (-ecle I pulse is set by register 

21 bits B. 1. and 2 IMus t be > 31. 
4. This figure aSSUMes (-req) and (-ock) are low lrue. 
s. CP is the clock period of the OSCI pin. 
S. The device Must deossert 1 ts (-req) within ti Me T3 

to ensure the BSCBS slops OHA transfer. ParaMeter 
T3 is extended if the (-eck) hold-off bi t is lrue 
(regisler 21. bi t q) . This exlension applies to 
within T3 ti Me of lhe end of the hold off period. 

7. If lhe device continues to assert (-reql lhen the 
the 86C8S May begin a new OMA cycle within 2CP of 
(-oclel going high frOM the previous cycle. 

Figure tt-l2. OHA Inlerface. Controller Mode (8237 strobes) 
Transfer to OMA frOM 86CBs TiMing Characteristics 



PIN NAME Tl 

(OJ HOOEIE)J 

--+-~I- - - - - - _\\- - - - - - ~,.----
(0) HOOE [1-21 

(0) HROE 

(0) HOOIR 

(0) HAOIR 

IOJ HOST_OWN 

NAME PRRRMETER 

Tl HOOEI0-2J and HAOE deasserl 
pulse widlh 

T2 HDOEIO-21 end HAOE high 10 
HDOIR end HADIR high 

T3 HAOE high to HADIR low. 
HOOIR low. and HOST_OWN high 

Note: 

(see no 1e 1) 

T3 

(see no te 2) 

MIN. TYP. MAX. 

2CP 

CP 

CP 

1. HDOEII-21 are asserted for 16 and/or 32 bit transfers. 
2. HDDIR Is high for 86C85 to host dete transFer. 
3. CP i8 1he clock period of the OSCI pin. 
ij. HOOEIO-21. HAOE. end HOST_OWN pins ere low true signels. 

UNIT 

ns 

ns 

ns 

Figure 4-13. Host Transceivers. HicroChonnel. EISA. end AT 
TiMing Cherocteristics 

PIN NAME 

(I) D32_H32_CLK 
(/clk) 

(01 HOOEIB-21 

(01 HOOIR 

T2 

(see note 11 

----~~------\\----------
____________ T_3,. ~ 

\ -
(0) 

NAME PARAMETER MIN. TYP. 

T1 (-elk) high to HOOIR high 
T2 (-c 1 kJ high to HOST_OWN low 
T3 (-clkl high to HOOIR low 
n (-c lk) high to HOST_OWN high 

Nole: 
1. HDOIR is high for 0 86C05 to host doto transfer 

or 86C05 NuBus stort cycle. 
2. CP is the clock period of the aSCI pin. 
3. HOOEle-21 and HOST_OWN pins ore low true slgnols. 

Figure 1I-1ij. Hosl Transceivers. NuBus 
TiMing Charecteris1ics 

MAX. 

21 
24 
22 
20 

UNIT 

ns 
ns 
ns 
ns 



PIN NAME 

(11 110 strobe TI) 
(see note 1) , 
\~ 

J 

T2-1 r J (OJ HDOEI3! 
, 

(-prol'loe) ~ II .. 
(OJ HDDE(B! .. .. 

T3 
''II. ~ 

'( (~~e no te 2) \ (OJ HDDIR 
J -------\\0---------

NAME PARRMETER MIN. TlP. 

T1 110 strobe low to (-prOl'loe) 
low. ond HDDIR high 

T2 110 strobe high to (-prol'loe) 
high 

T3 110 strobe high to HDDIR 
low 

Note: 
1. 

2. 
3. 

110 strobe pulse based on host interfoce: 
o. MicroChonnel or EISA --> -CMO 
b. AT --> -lORD or -IOWR 
b. NuBus --> trai11ng edge of -STAAT to trai11ng 

edge of B6CBS -RCK cycle. 
HDOIA Is high for host bus reod cycle. 
HODE!S! ond HDOE(3! are low true s1gnals. 

Figure 4-15. BIOS PROM Recess Cycle 
TiMing Characteristics 

MRX. 

27 

22 

28 

UNIT 

ns 

ns 

ns 



(01 

PIN NAME 

S81 I OADITM8. 
Sl/(OWRITHI 
(-aG. -all 

COl AOL/ALE/STA 
(-od }) 

(0) HAIB-231 
HIO/SWEN/P07 

M2VACK 
(odd. M/-lo. Mod241 

(01 SHEN/P06 
(-sbhel 

(01 BE/BEIIO [8-31 
(-be[Q-3JI 

(Il D32/M32/CLK 
OI6/II6/PIS 

(-cd ds 161321 

(Il OBKIIL17/PI8 
(-cd sf"dbk 1 

(01 CMO/MEMW/SL 
(-cMdl 

(OJ HOI8-3J 

(ll 

Note: 

(wd te do tal 

HO[B-3J 
(read dotol 

Tl3 

1111 

T15 

T17 

T20 

T19 

1. CP Is the clock period of the OSC( pin. 

T23 
I-CMd to -cMdl 

T16 T23A 

NAME 

T 1 

T2 

PARAMETER 

(-aD, -all low true frOM (odd, 
M/-io, Mod2111 volid 
(-cMdl low true frOM (-s8. -511 
low true 

T3 (-odll low true frOM (odd, 
1'1/-10, Mod241 low true 

TIt (-ad)) low true to (-cMdl 
low true 

T5 (-odll low true fro", (-s8, -sll 
low true 

T6 (-odll pulse wIdth 
T7 (-sB, -sll hold frOM (-odll high 
T8 (odd, M/-lo, Mod2ltl and (-sbhel 

hold frOM (-odl) high 
T9 (odd, M/-lo, Mod21!) and (-sbhel 

ho 1 d frOM (-cMdl low true 
TH) (-50. -511 hold frOM (-cMd) low 
Til (-sbhel setup to (-ad)) high 
T12 (-sbhel setup to (-cMdl low 
T 13 (-cd ds 16/321 low frOM (oddl 

vol id 
TIll (-cd sfdbkl low frOM (odd) volid 
TIS (-cMdl low frOM (oddl vol id 
TIG (-cMdl pulse width 
T 17 (wr 1 te do to) se tup to (-cMdl low 
T18 (wri te dotal hold frOM (-cMdl 

high 
Tl9 (-58, -sll va 11 d to (read do to) 

valid 
T28 (read do to) va 11 d frOM (-cMd) low 
T21 (read data) hold frOM (-cMd) high 
T22 (-read do tal trl-s to te frOM (-cMdl 

high 
T23 (-cMd) low to next (-cMdl low 
T23A (-cl'ldl high to next (-cMdl low 
T23B (-cMdl high to next (-adll 
T2ll Next (-sO, -511 low frOM 

(-51, -58) hIgh 
T2S Nex t (-sQ, -sll low to (-cMdl high 
T31 (-beI8-3Jl low frOM (oddl valid 
T32 (-be [8-3 Jl I low frOM (-sbhel HA (0) 

HA(l) asserted 
2. Defoult pulse width of (-cl'ldl is prgroMMoble In register 18. T33 (-beI0-3Jl osserted lo (-cMdl low 

Figure 4-16. MicroChonnel Bus Masler 
TiMing Characteristics 

MIN. 

ItCP-H) 

2CP 

2CP-IEl 

2CP-18 

2CP-IO 
2CP-IO 
2CP-18 

2CP-H) 

2CP-18 
2CP-IEl 
2CP-H) 

ItCP-IEl 
ItCP-IS 

B 
2CP-IEl 

8CP-18 
IICP-IEl 
2CP-1El 
2CP-IEl 

IB 

TYP. MAX. 

2CP~5 

2CP+IG 

SCP 

2CP+ 10 

IH) 

20 
48 
30 

UNIT 

ns 

ns 

ns 

ns 

ns 

ns 
na 
ns 

na 

ns 
na 
na 
ns 

ns 
ns 
ns 
ns 
ns 

ns 

ns 
ns 
ns 

ns 
n9 

ns 
ns 

na 
ns 
ns 

na 



PIN NAME 

(0) sa/IORD/THB. ~ / \ Sill OWRITM 1 
(-sB. -s1) 

(0) HA[B-231 =x MIO/SWEN/P07 VALID 0 M2IUACK 
ledd, M/-io, ...ed2LJl 

T1SA 

{ ; (0) CHo/MEMW/SL 
(-cl"ldl 

(OJ HDIB-3J ( VALID }-(wr 1 t8 da tel 

(I) HDIB-3J 
, 

VALID 
(reed datel 

L T280 '\ 
T27..., 

T26 L [ T28 , 

t r 

I (II ROl'/I32/PI2 
Icd chrdy) 

NAME PARAMETER MIN. HP. MAX. UNIT 

TISA (-cMdl pulse width 8CP-1l:l ns 
T26 (cd chrdyl low frOM laddl 68 ns 

velld 
T27 (cd chrdyl low frOM (-s8. -s 11 3(:1 ns 

low 
T28 Icd chrdryl high frol"l (-cl'ldl 38 n8 

low 
T2BD lread dolal valid frOM (-cl'ldl BCP-LJ(:I ns 

low 
I 

Nole: 
1. CP 18 the clock period of the OSCI pin 
2. Sieve Must release (cd chrdyl within T28 liMe of (-cl'ldl 

going low for liMe T280 lo be valid. 

Figure 4-17. MlcroChennel Bus Moster Synchronous Extended 
Cycle TiMing Characlerislics 

PIN NAME 

SGIIOROITMEI. ~ / 
SllIOWR/TMI \ (-88. -81 I "'-________ .....J \,---

(OJ 

MIO/SWEN/P07 VALID (01 HAI(:I-23J =x )(J( 
M241ACK 

[add. I"I/-io. l'Iod241 ~-------------- ~------

(OJ CMO/MEMW/SL 
I-cl'ldl 

[OJ Ho[(:I-3J 
(wd te do tal 

(II HOIEl-3J 
(read do tal 

(II ROllI32/Pl2 
(cd chrdyl 

\'-_----J/ 
----------------~(~ _______ V_A_L_I_O ______ _J}_ 

-------------------~~~-V-ALI-O~}-
T26k _ T27,'--__ T2~9S ___ _ 

NAME PARAMETER MIN. TYP. MAX. UNIT 

T26 Icd chrdyl low frOM ladd) 68 ns 
valid 

T27 Icd chrdyl low frOM 1-88. -s 11 38 ns 
low 

T295 (read do to) valid frOM 6CP-48 ns 
Icd chrdyl low 

Nole: 
1. CP is the clock period of the OSCI pin 
2. Asynchrounous extended cycle occurs when lhe slave releases 

(cd chrdyl asynchronous I y wi lh repec t to (-cMd). 

Figure 4-18. MicroChonnel Bus Mosler Asynchronous Exlended 
Cycle TiMing Characteristics 



PIN NAME 

(0) sa/IORD/THe. 
511l0WA/TMI 
(-se. -all 

(01 PHT IM5T IADT 
(-preeMp 1) 

(01 BAT _I DAY_55 
(-busr tl 

(I) AG/IOAY/5S 
(orb/-gn tl ______________ -J;; T45 ~---------

l ~VALID ARB/DRD/ARBII:l-31 
(orb_au t I B-31 I 

(orb_in(B-311 

VAllO ______________ -J ~ _____ ~----------

NAME PARAMETER 

TliB (-preeMp tl low La end of xfer 
T1l2 (-preeMptl high frOM (orb/-gntl 

low 

MIN. 

T42A (-preeMpU high La (-sB. -511 2B 
high (exiting inactive sLetel 

TLl3 (-busrtJ low frOM (arb/-gnU 
low 

Tllll (arb/-gnU high pulae width lBB 
TllS Driver turn-on/off delay frOM 

(arb/-gn tJ low 
TliS Driver turn-on/off delay frOM 

low/hlgher priorIty lIne 
TllB Arb bus stable before Ie 

(arb/-gn tl low 
T49 Tr i-6 La te dr 1 vera to (arbl high 

NoLe: 

TYP. MAX. UNIT 

(aee no te II 
58 n8 

ns 

IHI ns 

na 
LIB ns 

liB ns 

ns 

llB na 

1. The MOX tiMe lhe B6CBS slays on lhe HicroChannel afler 
(-preeMp tJ hos been osser ted 1 s progroMMb 1 e In reg 1 s tel" 28. 

Figure ll-19. MicroChonnel Bus ArbilraLion Cycle 
Cycle TiMing Choraclerlslics 

PIN NAME 

" (II HRESET 
Ich rese 1) 

(01 HAI(3-231 
MIO/SWEN/P07 X VALID X M21l1Acf~ (add. 1'1/-10. Me I 

(II MIO/5WEN/P07 \ / (M-10J 

(II sel I OROITHB 
(-s8) 

CII Sl/IOWAITMl \ / (-sll 

II) AOllALE/STR 
(-odll 

TS2 

(Il SET/HIS/PIG 
(-cd se lupl 

T63, 
(I) CMD/MEMW_SL / (-cnd) 

NAME PARAMETER MIN. TYP. MAX. 

TSB (ch rese tl high pulse wIdth le8 
TSI (-cd se lupl low lo (-adll low IS 
TS2 (-cd se lupJ hold frOM I-odll 25 

low 
TS3 (-cd se tup) hold frOM I-CMd) 3e 

low 

F1gure 11-2B. HlcroChannel Configurallon Cycle 
Cycle TiMing Chorocteristics 

UNIT 

ns 
ns 
ns 

ns 



PIN NAME 

(0) OBKO/AEN/P 11 
(aen) 

(0) ARB/ORQ/ARBH)-3] ., 
(drq (8-2]) ....J 

~A 
(II ARB/OCK/ARBI8-3) 

(-dck (8-2]) 

, 
I~'------------"- --

(01 

II) 

PHT IHST IR(H 
(-Mas terl 

AOL/ALE/5TR 
(bale) 

(0) HA 113-23] 

_--II 
LA117-191 ~ VRLIO ~ SHEN/P06 

MIO/SWEN/P07 
(add. -sbne. -swen) T6 -II 

__ TS , 
(I) (access size) 

~-q~~~T7;;; 

l 
r 

__________ :::: __ T_8 __ ~1 T9 T1B ~ 

'~ / f 
Ttl lr 13 __ 

T 1 2 -I r- tt--tt 
111---------1, ---------<" VAll 0 ,1----

(0) (access strobe) 

(OJ H018-31 
(wri te datal 

-----------4l TI :AL fJ')o~_l_S __ 
TiS- -

________________ ~~T~17~------

(1) H018-31 
(reod da tal 

101 BRT/IORY/S5 
(chrdyl 

Figure 11-21. 

NAME 

Tl 

T2 
T3 
TIt 
TS 

TS T7 
T8 
T9 
T18 

T 11 

T12 

T13 

Till 

T1S 

T16 

T17 

Nole: 

PARAMETER 

(drqIB-21l hign La (-dck 1£:)-2]) 
low 
Bus tri-stata to drqlB-2] low 
(-dckl£:)-2)} low to bus drivers on 
(-dckI8-2]1 low to (-Masterl low 
(access slzel reLurned frOM (addl 
va lid 
(odd) hold frOM (access strobel 
high 
(access strobel to (access 
strobe) 
(add) va Ii d to access s !robe 
(access strobe) pulse wIdth 
(access s tr'obel hIgh to nex t 
(access s tr'obe) low 
(access strobe) low frol'l 
(-dckIB-2]) low 
(wr 1 Le do to) se Lup to (access 
strobel low 
(wd te dotal hold frOM 

(access strobel high 
(reed deta) valid to (ocesss 
strobe) high 
(read do to) ho I d frol'l (occess 
s Lrobe) high 
(chrdyl low frOM unex Lended end 
of (access strobel 
(chrdyl h 19h to (access strobel 
hIgh 

1. CP Is the clock period of the OSCI pin. 

MIN. 

8 

2CP-IB 
8 
e 
B 

ICP 

BCP-1B 

llCP-1B 
llCP-IEl 
IlCP-1El 

IllCP 

B 

ICP 

2S 

TYP. MAX. 

IlCP+15 
llCP+15 

3CP 

2CP 

SCP 

2. Oefaul t pulse width of (access strobel Is prgrol'll'loble In 
register 19. 

UNIT 

ns 

ns 
ns 
ns 
ns 

ns 

ns 

ns 
ns 
ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

3. The addressed slave Must deassert (chrdy) wIthin paraMeter T16 
tiMe of the ended of the norMal transfer cycle for the 86Ce5 
10 exlend the cycle. For e)(aMple. ir resgisler 19 is prograMMed 
for a 250 ns (access s lrobe) then (chrdyl MUS t be deasser ted 
2Be ns (CP = 25ns) af ter the 1 ead 1 ng edge of the (access strobel. 

II. (access strobel Is one of the following pins; SeIlORO/TMe (-lordl. 
5111 OWRITH 1 (-lowrl. CHO/HEMW/SL (-Mel'lw). or AG/HEMA/P I 3 I-MeMrl. 

5. (access slzel Is one of the following pins; ADYII32/PI2. (-10 321 
0161l16/PIS (-10 161. 032/M32/CLK (-1"1 321. or SET/M1G/PIG (-1"1 lSI. 

AT (lSAl Bus MosLer 
Til'l1n9 Characteristics 



PIN NAME Tl 

~ T2 qTij~ (II 032/M32/CLK 
(-c lk) 

(0) NuBus dri ver --<XXX XXX>-
~ 

(Il NuBus receiver----------~X VALID X",, __ _ 

NAME 

Tl 
T2 
T3 
T4 
T5 
T6 
T7 

PARAMETER MIN. TYP. 

(-elk) period 99.99 
(-elk) width 73 
Driver turn-on 11 Me 8 
Driver turn-oFf' tiMe a 
NuBus prop delay 
Set-up tiMB to I-elk) high 21 
Hold tiMe FroM I-elk) high 28 

Figure q-22. NuBus Data TransFer 
TiMing Characteristics 

MAX. UNIT 

lElEl.Ell ns 
17 ns 
25 ns 
25 ns 
17 ns 

ns 
ns 

PIN NAME 
Tl 

(I) D32/M32/CLK -V V (-elk) 

(Il AOL/ALE/STR / (-start) 

\""'-----', 
____ --I~ VALID 

IE-J:::::ti T 4" T 
3 

------~--~~ VALID 

NAME PARAMETER 

Tl Arbitration tiMe 
T2 Arbitraton set-up tiMe 
T3 Driver turn-off' liMe 
Tq Driver turn-on tiMe 
T5 Arbitration hold tiM9 

MIN. 

25 
lEl 
lEI 

TYP. MAX. 

288 

3El 
25 
lEI 

Figure Q-23. NuBus Arbitration 
TiMing Characteristics 

UNIT 

ns 
ns 
ns 
ns 
ns 



PIN NAME 

(Il 032/M32/CLK 
(-elk) 

{ ADDAESS x:: }-(OJ HOle-3J DRTR 
(wr i l8 do lol 

(JIOJ HOle-3J { RDDRESS ~~ { DRTA }-(read dolol 

( ~\ { }-(I/OJ Se/IORDITMB 
MODE STRTUS SlIIOWRITMl 

(- tMB. - tM 1) 

(OJ ADL/RLElSTR ,\ (-s lor tJ \ 
~\ \ r (I I M24/RCK 

(-ock) 

Figure 11-211. NuBus Reod/Wrile Tronsocllon 



PIN NRHE 

(ll D32/H32/CLK 
(-c I k) 

(0) HD3 - HOt ( x:: c: )-HD8(7-61 ADDRESS DATA DATA 
(wri le do to) 

(OJ HD(J(S-81 ( BLK INFO x=:: DRTA c: DATA )-{wr ils do lol 

(I/OJ se/IORD/THe I \\ \ r\ '( )-(-ll'll:H STAT CODE 

/ \\ '( (I/Ol 5 III OWAITM t )-(-l,,11 ) \ STRT CODE 
\~ 

(01 ADL/ALEISTA 
(-slortl \ r\ \\ 

\\ \\ \ (I) H21!/ACK r (-ack) 

Figure 4-25. NuBus Block Write Transaction 



PIN NRME 
(I) D32/M321CLK 

(-cl Ie) 

HD3 - HDl ( }--i\ ( }--i\ ( )-(OJ 
RDDRESS DATA DATA HD8!7-S) 

(read do to) 

( }--i\ (0) HDO(S-()) BLK INFO 
(rSeid de to) ( DATR }--i\ ( DATA )-

\\ r\ '( )-I \ (1/01 S()/IOAD/TM() 
STAT CODE (-tI'lBl 

S\ ~\ '( )-(1101 SllIDWR/TMl I STRT CODE (- tl'll I 

(0) ADL/ALE/STA r\ ~\ (-stortI \ 
\\ ~\ 

\ r (ll M21l1ACK 
(-aele) 

Figure 4-27. NuBus Block Aeed Transacllon 



86C05 Pinout 

~m~~~~~~~~~~~~~~;~~~~~~~~~~~~~g~~~~~~~~N 
~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

H03(6) 1 • 120 CONFIG(2) 
H03(5) 2 1.097" 119 CONFIG(3) 
H03(4) 3 118 OSC_02 
H03(3) 4 117 OSCO 
H03(2) 5 116 OSCI 
H03(l) 6 115 M~O(O) 
H03(0) 7 114 MA_0(1) 
H02(7) 8 113 MA_0(2) 
H02(6) 9 1.097" 112 MA_0(3) 
H02(5) 10 111 MA_0(4) 
VSS5 11 110 VSS1 

AOL_ALE_STR 12 109 M~0(5) 
M24_ACK 13 108 M~0(6) 

GND6 14 107 M~O(7) 
HOST_O\NN 15 106 MIO_MEM 

HOOE(2) 16 105 MIOWR 
HOOE(1) 17 86COS 104 MIORO 
HOOE(O) 18 103 MALE 

HDOIR 19 
160 pin 102 OMA~CK 

VOD3 20 101 V001 
H02(4) 21 100 OMA_REQ 
H02(3) 22 Quad Flat Pack 99 000(0) 
H02(2) 23 98 000(1) 
H02(1) 24 97 000(2) 
H02(0) 25 (TOP VIEW) 96 000(3) 
H01(7) 26 95 000(4) 
VSS7 27 94 000(5) 

CMO MEMW SL 28 93 000(6) 
PMT:.MST_RQT 29 92 000(7) 

VSS8 30 91 VSS12 
H01(6) 31 90 OPO 
H01(5) 32 89 001(0) 
H01(4) 33 88 001(1) 
H01(3) 34 87 001(2) 
H01(2) 35 86 001(3) 
H01(1) 36 85 001(4) 
H01(0) 37 84 001(5) 
HOO(7) 38 83 001(6) 
HOO(6) 39 82 001(7) 
HOO(5) 40 81 OP1 

~~~;~~~~~~~~~~~~~~m~~~~~~~~m$~~~~~~~~~~g 



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 
S uile 4000 

500 West Cummings Park 
Woburn,~ 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 


