—
o
W
~
@«
]
(=4
«©
N

Z8038(FIO)

128 Byte FIFO 1/O Port

DISTINCTIVE CHARACTERISTICS
e Pattern matching logic on chip —

e Asynchronous FIFO Interface —
128-byte FIFO provides bidirectional CPU to CPU or
peripheral interface.

e Expandable in Length and Width —
FIOs can be connected in parallel for wider words,
can be cascaded for deeper stacks.

e 2.Wire and 3-Wire handshake logic —
Control logic on chip for interlocked two-wire hand-
shake as well as three-wire scheme used in IEEE-
488.

e Byte count available to software —

FIO can detect a data pattern and interrupt CPU.

An on-chip register which contains the actual num-
ber of bytes in the FIFO can be read by the soft-
ware to determine stack status.

GENERAL DESCRIPTION

The 28038* FIO provides an asynchronous 128-byte FIFO
buffer between two CPUs or between a CPU and a
peripheral device. This buffer interface expands to a 16-bit
or wider data path and expands in depth to add as many
78060 FIFOs (and an additional FIO) as are needed.

The FIO manages data transfers by assuming Z-BUS, non-
Z-BUS microprocessor (a generalized microprocessor in-
terface), Interlocked 2-Wire Handshaks, and 3-Wire Hand-
shake operating modes. These modes interface dissimilar
CPUs or CPUs and peripherals running under differing
speeds or protocols, allowing asynchronous data transac-

tions and improving I/O overhead by as much as two
orders of magnitude.

The FIO supports the Z-BUS interrupt protocols, generating
seven sources of interrupts. Each interrupt source can be
enabled or disabled, and can also place an interrupt vector
on the port address/data lines.

The data transfer logic of the FIO has been specially
designed to work with DMA (Direct Memory Access)
devices for high-speed transfers. The FIO also supports the
variably sized block length, improving system throughput
when multiple variable length messages are transferred
amongst several sources.
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*28000 is a trademark of Zilog, Inc.
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CONNECTION DIAGRAM
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Note: Pin 1 is marked for orientation

AMD products are available in several package:
Device number, speed option (if applicable),

Basic Device Typej&

ORDERING INFORMATION

s and operating ranges. The order number is formed b
package type, operating range and screening option (if desired).

Valid Combinations

DG, PC, D,
28038 ADC, APC

t Temperature Range

C - Commercial (0°C to 70°C)
I~ Industrial (~40°C to 85°C)

Speed
Blank = 4MHz
A = 8MHz

Valid Combinations

y a combination of the following:

Package Type - 40-pin Consult the local AMD sales office to con-
P - Plastic Dip firm availability of specific valid combinations,
D - Ceramic Dip

L - Ceramic Leadless

check for newly released valid combinations

Chip Carrier and/or obtain additional data on AMD's stan-
dard military grade product.
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Z8038(F10)

PIN DESCRIPTION

Pin Signals

Pin No.

I Name l

Description

PINS COMMON TO BOTH SIDES

Mo 21 Mo My and Mg program Port 1 side GPU interface
M4 19 My
+5 Vde 40 +5 Vdc |DC power source
GND 20 GND |DC power ground
Pin No. Port

Pin Signals 1 2 Name Description

Z-BUS LOW BYTE MODE
ADg-AD7 B . . Multiplexed bidirectional address/data lines,
(Address/Data) n-18 29-22 Do-D7  |7.8US compatible.

Output, active Low, REQUEST (ready) line for DMA transfer,

ﬁHEG’ th/lw " 1 39 A |WAIT line (open-drain) output for
(Request/Wait) synchronized CPU and FIO data transfers.
DMASTB 2 38 B input, active Low. Strobes DMA data to and from
(Direct Memory Access Strobe) the FIFO buffer.
13 3 a7 c Input, active Low. Provides timing for data transfer to
(Data Strobe) or from FIO.
R/W 4 36 D Input, active High signals CPU read from FIO;
(Read/Write) active Low signals CPU write to FIO,
[ 5 a5 E Input, active Low. Enables FIO. Latched on the
(Chip Select) rising edge of AS.
AS 6 34 F input, active Low. Addresses, TS and INTACK,
(Address Strobe) are sampled while AS is Low.
INTACK 7 13 G Input, active Low. Acknowledges an interrupt.
(Interrupt Acknowledge) Latched on the rising edge of AS.
IEO 8 a2 H Output, active High. Sends interrupt enable to
(Interrupt Enable Out) lower priority device IEI pin.
iEl 9 31 | Input, active High. Receives interrupt enable from
(Interrupt Enable In) higher priority device IEO signal.
INT 10 30 J Output, open drain, active Low. Signals FIO
(Interrupt) interrupt request to CPU.

Z-BUS HIGH BYTE MODE
ADg-AD7 ; ) . Multiplexed bidirectional address/data lines, Z-BUS
(Address/Data) 118 29-22 Do-D7 | compatible.

Qutput, active Low, REQUEST (ready) line for DMA transfer,
“REG’ W’:/w' " 1 39 A |WAIT iine (open-drain) output for
(Request/Wait) synchronized CPU and FIO data transfers.
DMASTB 2 28 B Input, active Low. Strobes DMA data to and from the
(Direct Memory Access Strobe) FIFO buffer.
b3 . 3 37 c Input, active Low. Provides timing for transfer of data
(Data Strobe) to or from FIO.
AW 4 36 D Input, active High. Signals CPU read from FIO; active
(Read/Write) Low signals CPU write to FIO.
[o] 5 35 E input, active Low. Enables FIO. Latched on the
(Chip Select) rising edge of AS.
AS 6 a4 pa Input, active Low. Addresses, TS and INTACK, are
(Address Strobe) sampled while AS is Low.
Ag 7 33 G Input, active High. With Ay, Ap, and A3, addresses
{Address Bit 0) FI1O internal registers.
Aq 8 32 H Input, active High. With Ag, Ap, and A3, addresses
(Address Bit 1) FIO internal registers.
A2 9 31 | Input, active High. With Ag, A, and Ag, addresses
(Address Bit 2) FIO internal registers.
A3 10 30 J iInput, active High. With Ag, Ay, and Az, addresses
(Address Bit 3) FIO internal registers.
00867B
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PIN DESCRIPTION (Cont.) e
=2
Pin No. Port n
Q
Pin Signals 1 2 Name Description ~
NON-Z-BUS MODE
%’;& 1118 2922 | DoD; |Bidirectional data bus.
REG/WT QOutput, active Low. REQUEST (ready) line for DMA transter, WAIT
R " 1 39 A line (open-drain) output for synchronized CPU and FIO data
equest/Wait) 4
ransfer.
DACK
(DMA Acknowledge) 2 38 8 Input, active Low. DMA acknowledge.
RD | )
(Read) 3 37 (o} Input, active Low. Signals CPU read from FIO.
WR ) . ]
(Write) 4 36 D Input, active Low. Signals CPU write to FIO.
CE 5 35 E Input, active Low. Used to select FIO
(Chip Select) ? . :
c/D 6 34 E Input, active High. Identifies control byte on Do-D7. Active Low
{Control/Data) identifies data byte on Dg-D7.
INTACK ’ .
(Interrupt Acknowledge) 7 33 G input, active Low. Acknowled_gas an interrupt.
IEQ 8 32 H Output, active High. Sends interrupt enable to lower priority device
(Interrupt Enable Out) IEI pin.
IE 9 39 | Input, active High, Recsives interrupt enable from higher priority
(Interrupt Enable In) device |IEO signal.
INT 10 30 J Output, open drain, active Low. Signals FIO interrupt
(Interrupt) to CPU.
Pin Signals Pin No. | Mode Name [Description
PORT 2 - 1/0 PORT MODE
Do-D7 29-22 |2-Wire HS*| Do-D;y |Bidirectional data bus.
(Data) 3-Wire HS
RFD/DAV 39 2-Wire HS A Output, RFD active High. Signais peripherals that F 10 is ready to
(Ready for Data/Data Available) 3-Wire HS receive data. DAV active Low signals that FiO is ready to send
data to peripherals.
ACKIN 38 2-Wire HS B Input, active Low. Signals FIO that output data is received by
(Acknowledge Input) peripherals or that input data is valid.
BAV/DAC 38 3-Wire HS 8 Input, DAV (active Low) signals that data is valid on bus. DAC
(Data Available/Data Accepted) {active High) signals that output data is accepted by peripherals.
FULL 37 2-Wire HS C Output, open drain, active High. Signals that FIO buffer is fuil.
DAC/RFD 7 3-Wire HS C Direction controlled by internat programming. Both active High. DAC
(Data Accepted/Ready for Data) (an output) signals that FIO has received data from peripheral;
RFD (an input) signals that the listeners are ready for data.
EMPTY 36 2-Wire HS D Output, open drain, active High. Signis that FIFO buffer is empty.
3-Wire HS
CLEAR 35 2-Wire HS E Programmable input or output, active Low. Clears all data from
3-Wire HS FIFO butfer.
DATA DIR 34 2-Wire HS F Programmable input or output. Active High signals data input to
(Data Direction) 3-Wire HS Port 2; Low signals data output from Port 2.
INg 33 2-Wire HS G Input line to Dg of Control Register 3.
3-Wire HS
ouTy 32 2-Wire HS H Output line from Dy of Control Register 3.
3-Wire HS
OE 31 2-Wire HS i Input, active Low. When Low, enables bus drivers. When High,
{Output Enable) 3-Wire HS floats bus drivers at high impedance.
ouUT3 30 2-Wire HS J Output iine from D3 of Control register 3.
3-Wire HS
*Handshake

008678
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ZB8038(FIO)

ARCHITECTURE

The FIO is a universal interface between two independent
systems operating asynchronously. Conceptually it consists of
two programmable interfaces connected by a 128-byte FIFO
buffer and a pair of message registers, as shown in Figure 1.

Each port contains 8 lines used for data and for programming
the FIO, and 10 lines used for various control functions. The
function and timing relationships of the 10 control lines change
completely according to the type of interface the port is
programmed to be. Either port can be programmed to interf-
ace directly to a Z8000 CPU Bus (Z-bus) or to an 8080 type
bus (8080, 8085, Z280). The 10 control lines perform the
functions needed for read and write strobes, DMA control, and
interrupt handling. The port 2 side can also be programmed for
interface to peripheral; in this case, the 10 lines are used for
handshaking, direction control, and cascading.

The two sides are connected by the FIFO buffer and the
message registers. The buffer is used to move data between
the two ports. Since it is a FIFQ, reads and writes can occur

simultaneously and independently. Each port is tied to its own
system interface, with the FIFO providing reliable data transfer
between them. The message registers are used to transmit
information between the two ports without going through the
FIFQ. They (one going each direction) are intended for control
words being sent from one CPU to another.

The CPU interface includes a vectored interrupt capability
which covers all the ways in which a transfer might be
terminated. The CPU, therefore, can set up the FIO to
communicate with a peripheral or another CPU, and then not
deal with the FIO until an interrupt occurs. Interrupts can be
programmed to occur if any of these conditions takes place:

Buffer Empty

Buffer Full
Overflow/Underflow
Byte Count Match
Data Pattern Match
Data Direction Change
Message Present

PORT 1 PORT 2
120-8YTE
FIFO BUFFER
PROGRAMMABLE
PROGRAMMABLE INTERFACE
INTERFACE -
- 28000 BUS,
28000 BUS, 8000 BUS,
OR 8080 BUS 2-WIRE OR
3-WIRE
—_—]
MESSAGE
CONTROL REISTERS CONTROL
[P
AF002330

Figure 1. FIO Concept

DETAILED DESCRIPTION
OPERATING MODES

Ports 1 and 2 operate in any of twelve combinations of
operating modes, listed in Table 2. Port 1 functions in either
the Z-BUS or non-Z-BUS microprocessor modes, while Port 2
functions in Z-BUS, non-Z-BUS, Interlocked 2-Wire Hand-
shake, and 3-Wire Handshake modes. Table 1 describes the

-signals and their corresponding pins in each of these modes.

The pin diagrams of the FIO are identical, except for two pins
on the Port 1 side, which select that port's operating mode.
Port 2's operating mode is programmed by two bits in Port 1's
Control register 0. Table 2 describes the combinations of
operating modes; PIN DESCRIPTION describes the control

signals mapped to pins A-J in the five possible operating
modes.

RESET

The FIO can be reset under either hardware or software
control by one of the following methods:

® By forcing both AS and DS LOW simultaneously in Z-BUS

mode (normally illegal).
® By forcing RD and WR LOW simultaneously in non-Z-BUS
mode.

® By writing a 1 to the Reset bit in Control register 0 for

software reset.

In the Reset state, all control bits are cleared to 0. Only after
clearing the Reset bit (by writing a 0 to it) can the other
command bits be programmed. This action is true for both
sides of the FIO when programmed as a CPU interface.

2-228
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TABLE 1. PIN ASSIGNMENTS

N
@
=3
&
uj
)

Port 2 Only
Control Signal
Pins Z-BUS Low Byte | Z-BUS High Byte Non-Z-BUS Interlocked HS Port | 3-Wire HS Port
A REQ/WT REQ/WT REQ/WT RFD/DAV RFD/DAV
B DMASTE DMASTE DACK ACKIN DAV/DAC
c DS bs RD FULL DAC/RFD
D R/W RTW WR EMPTY EMPTY
E c3 [e] CE TEAR CLEAR
F AS AS c/b DATA DIR DATA DIR
G INTATK Ag INTACK INg INg
H IEO Ay IEQ OUTy ouTy
1 IEI A2 1€l OE OE
J INT A3 INT OUTy OUT3
For proper system control, when Port 1 is reset, Port 2 is also enabled by Port 1. The Port 2 CPU can determine when itis
reset. In addition, all Port 2's outputs are floating and all inputs enabled by reading Control register 0, which reads "floating"
are ignored. To initiate the data transfer, Port 2 must be data bus if not enabled and "'014" if enabled.
TABLE 2. OPERATING MODES
MODE M, My By’ By ' Port 1 Port 2
0 0 0 0 0 Z-BUS Low Byte Z-BUS Low Byte
1 0 0 0 1 Z-BUS Low Byte Non-Z-BUS
2 (o} 0 1 0 Z-BUS Low Byte 3-Wire Handshake
3 0 0 1 1 Z-BUS Low Byte 2-Wire Handshake
4 0 1 0 0 Z-BUS High Byte Z-BUS High Byte
5 0 1 0 1 Z-BUS High Byte Non-Z-BUS
6 0 1 1 0 Z-BUS High Byte 3-Wire Handshake
7 0 1 1 1 Z-BUS High Byte 2-Wire Handshake
8 1 0 0 0 Non-Z-BUS Z-BUS Low Byte
9 1 4] 0 1 Non-Z-BUS Non-Z-BUS
10 1 0 1 0 Non-Z-BUS 3-Wire Handshake
11 1 0 1 1 Non-Z-BUS 2-Wire Handshake

“Bits 3 and 2 of Control register 0. Read/Write from Port 1, Read-only from Port 2.

008678
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Z8038(FI10)

K )
4 B () cwmers
PORT 2
=KD
DmasTe REQ
z
PORT 3
<8>
<:> zotC
SYSTEM DMASTB REQ
MEMORY
8080 TYPE BUS
N
. 8080/
DMASTS 80
<:> zr0 K
SYSTEM
MEMORY
2-8US 8080 TYPE BUS
AF002340

Figure 2. CPU to CPU Configuration
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260 BUS tion interfaces CPUs with time-multiplexed address and data—’ §

information on the same pins. The 28001, Z8002, and Z8 are 8

examples of this type of CPU. The AS (Address Strobe) pin is @

<:> vo used to latch the address and chip select information sent out n

20 20 by the CPU. The R/W (Read/Write) pin and the D3 (Data o

Strobe) pin are used for timing reads and writes from the CPU
to the FIO (Figures 4 and 5).
HANDSHAKE
SIGNALS

The non-Z-BUS configuration is used for CPUs where the
address and data buses are separate. Examples of this type of
CPU are the Z80 and 8080. The RD (Read) and WR (Write)
pins are used to time reads and writes from the CPU to the FIO
(Figures 7 and 8). The C/D (Control/Data) pin is used to
MEMORY directly access the FIFO buffer (C/D=0) and to access the
other registers (C/D = 1). Read and write to all registers
except the FIFO buffer! are the two-step operations, de-

scribed as follows (Figure 6). First, write the address of the 2
L register to be accessed with C/D = 1. The address goes into a
AF002350 pointer register, and the FIO switches to state 1. The next read
or write with C/D=1 will be to the register pointed to.
Figure 3. CPU to 170 Configuration Continuous status monitoring can be performed by continuous

Control Read operations (C/D = 1).

CPU INTERFACES

The FIO is designed to work with both Z-BUS and non-Z-BUS- The FIFO buffer can also be accessed by this two-step
type CPUs, on both Port 1 and Port 2. The Z-BUS configura- operation.

oo @ o

I
-/ .

WF004090

Figure 4. Z-BUS Read Cycle Timing

R O G
.
i

WF004100

Figure 5. Z-BUS Write Cycle Timing

|
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Z8038(F10)

WRITE TO CONTROL REGISTER 0
SET "RESET = 0

STATE O

AEAD CONTROL
AEGISTER ADORESSED AEAD OR
BY POINTER

{0 = 1) b =0

WRITE TO CONTROL REGISTER (C/B = 1)
(WRITES AN ADDRESS INTO POINTER REGISTER)

STATE ¥

W THIS STATES)

READ OR WRITE CONTROL REGISTER
ADDRESSED BY POINTER (C1D = 1)

(€10 = 0)

AF002360

Figure 6. In Non-Z-BUS Mode, Control Registers
are Accessed by First Writing the Ad-
dress of the Register, then Reading or
Writing the Contents of the Addressed
Register.

WAIT OPERATION

When data is output from the CPU, the REQ/WT/ (WATT) pin
is active (LOW) only when the FIFO buffer is full, the chip is
selected, and FIFO buffer is addressed. WAIT goes inactive
when the FIFO buffer is not full.

When data is input to the CPU, the REQ/WT pin becomes
active (LOW) only when the FIFO buffer is empty, the chip is

selected, and the FIFO buffer is addressed. WAIT goes
inactive when the FIFO buffer is not empty.

INTERRUPT OPERATION

The FIO supports Zilog's prioritized daisy chain interrupt
protocol for both Z-BUS and non-Z-BUS operating modes.

Each side of the FIO has seven sources of interrupt. The
priorities of these devices are fixed in the following order
(highest to lowest): Mailbox message, Change in Data Direc-
tion, Pattern Match, Status Match, Overfiow/Underflow Error,
Buffer Full, and Buffer Empty. Each interrupt source has three
bits that control how it generates the interrupt. These bits are
Interrupt Pending (IP), Interrupt Enable (IE) and Interrupt
Under Service (IUS).

In addition, each side of the FIO has an interrupt vector and
four bits controliing the FIO interrupt logic. These bits are
Vector Includes Status (VIS), Master Interrupt Enable (MIE),
Disable Lower Chain (DLC) and No Vector (NV).

A typical Interrupt Acknowledge cycle for Z-BUS operation is
shown in Figure 9 and for non-Z-BUS operation in Figure 10.
The only difference is that in Z-BUS mode, INTACK is latched
by AS, and in non-Z-BUS mode, TNTACK is not latched.

When MIE = 1, reading the vector always inciudes status,
independent of the state of the VIS bit. In this way, when
VIS = 0, all information can be obtained with one additional
read, thus conserving vector space. When MIE = 0, reading
the vector register returns the unmodified base vector so that
it can be verified.

In non-Z-BUS mode, IPs do not get set while in State 1.
Therefore, to minimize interrupt latency, the FIO should be left
in State 0.

S O

- \

. —\

X
e
—

WF004110

Figure 7. Non-Z-BUS Read Cycle Timing

&

X

FROM CPU

>___

fl

X
N\

—

§l

\

—

WF004120

Figure 8. Non-Z-BUS Write Cycle Timing
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Figure 9. Z-BUS Interrupt Acknowledge Cycle
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WF004140

Figure 10. Non-Z-BUS Interrupt Acknowledge Cycle
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Z8038(FIO)

CPU TO CPU OPERATIONS

DMA Operation

The FIO is particularly well suited to work with a DMA in both
Z-BUS and non-Z-BUS modes. A data transfer between the
FIO and system memory can take place during every machine
cycle on both sides of the FIO simultaneously.

In Z-BUS mode, the DMASTB pin (DMA Strobe) is used to
read or write into the FIFO buffer. The R/W (Read/Write) and
DS (Data Strobe) signals are ignored by the FIO; however, the
TS (Chip Select) signal is not ignored and therefore must be
kept valid. Figures 11 and 12 show typical timing.

In Non-Z-BUS mode, the DACK pin (DMA Acknowledge) is
used to tell the FIO that its DMA request is granted. After
DACK goes Low, every read or write to the FIO goes into the
FIFO buffer. Figures 13 and 14 show typical timing.

The FIO provides a special mode to enhance its DMA transfer
capability. When data is written into the FIFO buffer, the REQ/
WT (REQUEST/WAIT) pin is active (LOW) until the FIFO
buffer is full. It then goes inactive and stays inactive until the
number of bytes in the FIFO buffer is equal to the value
programmed into the Byte Count Comparison register. Then
the REQUEST signal goes active and the sequence starts
over again (Figure 15).

When data is read from the FIO, the REQ/WT pin (RE-
QUEST/WAIT) is inactive until the number of bytes in the
FIFO buffer is equal to the value programmed in the Byte
Count Comparison register. The REQUEST signal then goes
active and stays active until the FIFO buffer is empty. When
empty, REQUEST goes inactive and the sequence starts over
again (Figure 16).

ADORESS

AD BUS £

DATA FROM FIO TO MEMORY

>_

TS

2l

3

—

OMASTS

\

—

Figure 11. Z-BUS FIO to Memory Data Transaction

WF004150

ADDRESS

A/D BUS FROM DMA

~

DATA FROM MEMORY TO FIO

)__

= \_/
N\

[

—

RW

DMASTB

Figure 12. Z-BUS Memory to FIO Data Transaction

n___/

WF0041860
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ADORESSES x MEMORY ADORESS OF WRITE 1
osra ﬂ‘" eRoR RO 0 ,‘MH

N/

T L
=\_

o

WF004170

Figure 13. Non-Z-BUS FIO to Memory Transaction

ADORESSES x MEMORY ADDRESS OF READ L
- \___ /S /S
-\ /T /

= \_

WF004180

Figure 14. Non-Z-BUS Memory to FIO Data Transaction

@ @ ACTIVE
ACTIVE @ :’f_‘
] 3
g ¥ ®
: i
i
@ INACTIVE @ @ @
INACTIVE . .
+ + e Uy —
EMPTY N FULL EMPTY N FuLL
{N = NUMBER IN BYTE COUNT COMPARISON REGISTER (N = NUMBER IN BYTE COUNT ‘COMPARISON REGISTER
NUMBER OF BYTES IN FIFO) NUMBER OF BYTES IN FIFO)
AF002380 AF002370
Notes: 1. FIFO empty. Notes: 1. FIFO empty. '
2. REQUEST enabled, FIO request 2. CPU/DMA fills FIFO buffer from
DMA transfer. the opposite port.
3. DMA transfers data into the FIO. 3. Number of bytes in FIFO buffer is
4. FIFO full, REQUEST inactive. the same as the number of bytes
5. The FIFO empties from the oppo- programmed in the Byte Count
site port until the number of bytes Comparison register.
in the FIFO buffer is the same as 4. REQUEST goes active.
the number programmed in the 5. DMA transfers data out of FIFO
Byte Count Comparison register. until it is empty.
Figure 15. Byte Count Control: Write to FlO Figure 16. Byte Count Control: Read from FIO
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2-235 Refer to page 7-1 for Essential Information on Military Devices

N
-]
(=4
[
-4
—
|
(]
-~




Z8038(F10)

Message Registers

Two CPUs can communicate through a dedicated "mailbox"
register without involving the 128 x 8 bit FIFO buffer (Figure
19). This mailbox approach is useful for transferring control
parameters between the interfacing devices on either side of
the FIO without using the FIFO buffer. For example, when Port
1's CPU writes to the Message Out register, Port 2's message
IP is set. If interrupts are enabled, Port 2's CPU is interrupted.
Port 2's message status is readable from the Port 1 side via
Control register 2. When Port 2's CPU reads the data from its
Message In register, the Port 2 IP is cleared. Thus, Port 1's
CPU can tell that the message has been read and can now
send another message or follow whatever protocol that is set
up between the two CPU's. The same transfer can also be
made from Port 2's CPU to Port 1's CPU.

CLEAR (Empty) FIFO Operation

The CLEAR FIFO bit (active LOW) clears the FiFO buffer of
data. Writing a 0 to this bit empties the FIFO buffer, inactivates
the REQUEST line, and disables the handshake (if pro-
grammed). The CLEAR bit does not affect any controf or data
register. To remove the CLEAR state, write a 1 to the CLEAR
bit. .

In CPU/CPU mode, under program control, only one of the
ports can empty the FIFO by writing to its Control register 3, bit
6. The Port 1 CPU must program bit 7 in Control register 3 to
determine which port controls the CLEAR FIFO operation
(0 = Port 1 control; 1 =Port 2 control).

Direction of Data Transfer Operation

The Data Direction bit controls the direction of data transfer in
the FIFO buffer. The Data Direction bit is defined as 0 = output
from CPU and 1 = input to CPU. This bit reads correctly when
read by sither port's CPU. For example, if Port 1's CPU reads
a 0 (CPU output) in its Data Direction bit, then Port 2's CPU
reads a 1 (input to CPU) in its Data Direction bit.

In CPU/CPU mode, under program control, only one of the
ports can control the direction of data transfer. The Port 1 CPU
must program bit 5 in Control register 3 to determine which
port controls the data direction (0 = Port 1 control; 1 = Port 2
control). Figure 18 shows FIO data transfer options.

CPU TO 1/0 OPERATION

When Port 2 is programmed in the Interlocked 2-Wire Hand-
shake mode or the 3-Wire Handshake mode, and Port A is
programmed in Z-BUS or non-Z-BUS Microprocessor mode,

the FIO interfaces a CPU and a peripheral device. In the
interlocked 2-Wire Handshake mode, RFD/DAV and ACKIN
strobe data to and from Port 2. In the 3-Wire Handshake
mode, RFD/DAV, DAV/DAC, and DAC/RFD signal control
data flow.

Interlocked 2-Wire Handshake

in the Interlocked Handshake, the action of the FIO must be
acknowledged by the other half of the handshake before the
next action can take place. In output mode, Port 2 does not
indicate that new data is available until the external device
indicates it is ready for the data. Similarly, in input mode, Port 2
does not indicate that it is ready for new data until the data
source indicates that the previous byte of the data is no longer
available, thereby acknowledging Port 2's acceptance of the
last byte. This allows the FIO to directly interface to a Z8's
port, a CIO's port, a UPC's port, another FIO port, or another
FIFO Z8060, with no external logic (Figures 19 and 20).

3-Wire Handshake

The 3-Wire Handshake is designed for applications in which
one output port is communicating with many input ports
simultaneously. It is essentially the same as the Interlocked
Handshake, except that two signals are used to indicate that
an input port is ready for new data or that it has accepted the
present data. In the 3-Wire Handshake, the rising edge of the
RFD status line indicates that the port is ready for data, and
the rising edge of the DAC status line indicates that the data
has been accepted. With 3-Wire Handshake, the lines of many
input ports can be bussed together with open-drain drivers,
and the output port knows when all of the ports are ready and
have accepted the data. This handshake is the same hand-
shake used in the IEEE-488 Instruments. Since the port's
direction can be changed under software control, bidirectional
|EEE-488 type transfers can be performed. Figures 21 and 22
show the timings associated with 3-Wire Handshake commu-
nications.

CLEAR FIFO Operation

In CPU-to-1/0 operation, the CLEAR FIFO operation can be
performed by the CPU side (Port 1) under software controt as
previously explained. The CLEAR FIFO operation can also be
performed under hardware control by defining the CLEAR pin
of Port 2 as an input (Control register 3, bit 7 =1).

For cascading purposes, the CLEAR pin can also be defined
as an output (Control register 3, bit 7 = 0), which reflects the
current state of the CLEAR FIFO bit. It can then empty other
FIOs or initialize other devices in the system.

MESSAGE
PORT 2 REGISTER PORT 2
MESSAGE OUT PORT 1 MESSAGE W
10
- PORT 2 ~
(ADDRESS Cyy} (ADDRESS B,,)

TO PORT 1 TO PORT 2
DATA 1O DATA VO
LINES UNES
MESSAGE

PORT 1 REGISTER PORT 2
MESSAGE N PORT 2 MESSAGE OUT
REGISTER TO
_ PORT 1 -
(ADDRESS By) (ADDRESS Cy|
AF002390

Figure 17. Message Register Operation
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INITIALIZE (PROGRAM REGISTERS FOR OPERATING MODE,
PORT 1 PORT 2 CONFIGURATION. DATA TRANSFER CONTROL. ETC.)
PORT 1
ENABLES
PORT 2
PORT 1 (CPU) l PORT 2 (CPU) PORT 2 (10}
EXCHANGE EXCHANGE BYTES EXCHANGE
CONTROL VIA MESSAGE REGISTER CONTROL 2-WIRE 3-WIRE
PARAMETERS PARAMETERS HANDSHAKE HANDSHAKE
WITH PORT 2 WITH PORT 1 INTERFACE INTERFACE
cPy cPU
l i /
(DMA Of INTERRUPT- TRANSFERS DATA BYTE-
: DRIVEN TRANSFERS, AS AT-A-TIME UNTIL
l FOR PORT 1) FIFO BUFFER IS
' FULL OR EMPTY
DMA- INTERRUPT N/
CONTROLLED DRIVEN
TRANSFER TRANSFER ‘
L T l
TERMINATES ON ANY TERMINATES ON ANY
OF THESE CONDITIONS: OF THESE CONDITIONS:
® OMA BLOCK LENGTH REGISTER = 0 © CPU COMPLETES BUFFER DUMP '
© FIO PATTERN MATCH INTERRUPT © FIO PATTERN MATCH INTERRUPT ’
® BYTE COUNT DISABLES REQ © FIO BYTE COUNT INTERRUPT l
[ * FIO FULL/EMPTY INTERRUPT I
: |
\/ I
l l I
EXCHANGE EXCHANGE BYTES EXCHANGE
CONTROL VIA MESSAGE REGISTERS CONTROL
PARAMETERS | e 0 "0 | b RAMEYERS
WITH PORT 2 WITH PORT 1
CPY cPY ,
] L)
1 1 ]
I CONTINUE OR REPROGRAM PORT REGISTERS WITH NEW BLOCKS OF CONTROL BYTES, 1

PF001230

Figure 18. FIO Data Transfer Options

g

WF004190

Figure 19. Input Timing for Interlocked Handshake Timing (Port 2 Side Only)

008678
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Z8038(Fi0O)

=\ /S

WF004200

Figure 20. Output Timing for Interlocked Handshake Timing (Port 2 Side Only)

e D N
%/ \ / \
e / N\ 2

WF004210

Figure 21. Input (Acceptor) Timing IEEE-488 HS (Port 2 Side Only)

% /4 AN 7/ NN

/4 = /4 ™

WF004220

Figure 22. Output (Source) Timing IEEE-488 HS Port (Port 2 Side Only)
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2-238 Refer to page 7-1 for Essential Information on Military Devices



Data Direction Control

In CPU-to-1/0 mode, the direction of data transfer can be
controlled by the CPU side (Port 1) under software control as
previously explained. The data direction can also be deter-
mined by hardware control by defining the Data Direction pin
of Port 2 as an input (Control register 3, bit 5= 1).

For cascading purposes, the Data Direction pin can also be
defined as an output (Control register 3, bit 5 = 0) pin which
reflects the current state of the Data Direction bit. It can then
be used to control the direction of data transfer for other FIOs
or for external logic.

On the Port 2 side, when data direction is 0, Port 2 is in Output
Handshake mode. When data direction is 1, Port 2 is in Input
Handshake mode.

PROGRAMMING INFORMATION

The Programming of the FIO is greatly simplified by the
efficient grouping of the various operation modes in the control
registers. Since all of the controf registers are read/write, the
need for maintaining their image in system memory is eliminat-
ed. Also, the read/write feature of the registers aids in system
debugging.

Each side of the FIO has 16 registers. All 16 registers are used
by the Port 1 side; Control register 2 is not used on the Port 2
side. All registers are addressabie Oy through Fyy.

In the Z-BUS Low Byte mode, the FIO allows two methods for
register addressing under control of the Right Justify Address
(RJA) bit in Control register 0. When RJA = 0, address bus bits

-4 are used for register addressing and bits 0, 5, 6 and 7 are
ignored (Table 3). When RJA = 1, bits 0 -3 are used for the
register addresses and bits 4 -7 are ignored.

Control Registers

These four registers specify FIO operation. The Port 2 side
control registers operate only if the Port 2 device is a CPU.
The Port 2 CPU can control interface operations, including
data direction, only when enabled by the setting of bit 0 in the
Port 1 side of Control register 2. A 1 in bit 1 of the same
register enables the handshake logic.

Interrupt Status Registers

These four registers control and monitor the priority interrupt
functions for the FIO.

Interrupt Vector Register

This register stores the interrupt service routine address. This
vector is placed on Dg - D7 when IUS is set by the Interrupt
Acknowledge signal from the CPU. When bit 4 (Vector
Includes Status) is set in Control register 0, the reason for the
Interrupt is encoded within the vector address in bits 1, 2 and
3. If bit 5 is set in Control register 0, no vector is output by the
FIO during an Interrupt Acknowledge cycle. However, 1US is
set as usual.

Byte Count Compare Register

This register contains a value compared with the byte count in
the Byte Count register. If the Byte Count Compare interrupt is
enabled, an interrupt will occur upon compare.

Message Out Register

Either CPU can place a message in its Message Out register.
If the opposite side Message register interrupt is enabled, the
receiving side CPU will receive an interrupt request, advising
that a message is present in its Message In register. Bit 5 in
Control register 1 on the initiating side is set when a message
is written. It is cleared when the Byte Count register read is
completed.

2
W
-4
-
T
e

TABLE 3. FIO REGISTER ADDRESS SUMMARY

Non-Z-Bus D7-Dy4 D3 D, D4 Do
Z-BUS High Byte A3z Az Aq Ag
Z-BUS Low RJA=0 AD7-ADs5 ADg4 AD3 ADy ADq ADg

Byte RJA=1 AD7-AD4 AD; AD, AD; ADg
Description
Control Register 0 X 0 0 0 0 X
Control Register 1 X 0 0 0 1 X
Interrupt Status Register 0 X 0 0 1 0 X
Interrupt Status Register 1 X 0 0 1 1 X
Interrupt Status Register 2 X 0 1 [¢] 0 X
Interrupt Status Register 3 X 0 1 0 1 X
Interrupt Vector Register X 0 1 1 0 X
Byte Count Register X 0 1 1 1 X
Byte Count Comparison Register X 1 [¢] 0 ] X
Control Register 2* X 1 0 0 1 X
Control Register 3 X 1 0 1 0 X
Message Out Register X 1 0 1 1 X
Message In Register X 1 1 0 0 X
Pattern Match Register X 1 1 0 1 X
Pattern Mask Register X 1 1 1 0 X
Data Buffer Register X 1 1 1 1 X
X =Don't Care
“Register is only on Port 1 side

00867B
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Z8038(FIO)

Message in Register

This register receives a message placed in the Message Out
register by the opposite side CPU.

Pattern Match Register

This register contains a bit pattern matched against the byte in
the Data Buffer register. When these patterns match, a Pattern
Match interrupt will be generated, if previously enabled.

Pattern Mask Register

The Pattern Mask register may be programmed with a bit
pattern mask that iimits comparable bits in the Pattern Match
register to non-masked bits (1 = mask).

Data Buffer Register

This register contains the data to be read from or written to the
FIFO buffer.

Byte Count Register

This is a read-only register, containing the byte count for the
FIFO buffer. The byte count is derived by subtracting the
number of bytes read from the buffer from the number of bytes
written into the buffer. The count is copied into a holding
register for an accurate reading by setting bit 6 (Freeze Status
register) in Control register 1. This bit is cleared when the Byte
Count register is completed.

Z-BUS

AN
=
®

Rge

(—>
—

z-8us

®
2 KD = (2

{}

KEY

{}

MANUAL
CONTROL

—
— I
V

DATA FLOW: 1. Data from master CPU ~ Z-FIO Port 2.

2. Z-FIO Port 1 —~ DCP.

3. DCP ~ RAM.

4. RAM - Z-SCC.

5. Z-SCC - data comm. line loop.

Figure 23. Typical Application: Node Controller

AF002400
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REGISTERS

Control Register ¢
Address: 000Q

(Read/Write)
. [ In, 'o. 'n:,'oz 'n, ,D°,

1 L 1 = Reset
1= Rt Just Address (RJA} .
(B4) (Bg)
0 o= Z-BUS Cpy
6 1= Non-2-BUs cpy Programs
1 0= 3.Wire HS vO Port 2 Mode
1 1 = Intertocked HS
1 = Vector Includes Status (vis)

1 = No Vector On interrupt (NV)
1 = Disable Lower Daisy Chain (DLC) 2

(o

1= Interrupts Enabled (MIE)

“Read Only From
Port 2 Side
DF001370
Control Register 1

Address: 0001
(Read/' Write)

M%,os,o.’o,,o,,nﬂ
‘\L‘—W"‘"‘“‘“

1 = Request

1 = Stant DMA On Byte Count

1 = Stop DMA On Pattern Match

1 = Message Maiibox Register Under Service*
1= Message Mailbox Register Fui+

1 = Freeze Statys Register Count

Not Used (Must Be Programmed 0}

'Ruo-omy Bits
DF001380
Control Register 2+ Controj Register 3
Address: 1001 . Address: 1010
(Head/Wn’te) (Read/write)
|°7l°e,°s,°4,°3,°z,°1l°o, |°7,°6,°5,°4’P:,°z’°| ,Do,
L L Port 2 W Line* (Pin 33)*
1= Port 2 Side Enabled .
l\1=m2smsmmwmh :::Sm-o-npmum(mm
sed (Must Be Programmed 0)
- mzs?:";ogur::m 0 Port 2 Side-Output Line (Pin 30~
- T
» = o
.I':“F.?..'mzsu."‘ of:m&mmcwm
DF001380 1 = Port 2 Side Controls Dats Dirsction
0 = Clear FIFO Buffer
= Controls Clear
. Bits ? = ::n" z' ::: Controls Cleer
"OMyMlmPonzltAnlIOPon
DF001400
Figure 24, Control Registers
REGISTERS (Cont.)
Interrupt Status Register 0
008678
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Z8038(FI0)

Address: 0010
(Read/Write)

Lo Lo for ]

oo o]

—— e e

L——“‘_‘ Not Used

(Must Be Programmed 0)

Pending (1P}

Enable (IE)

Messages US, IE, and IP are Written Using
Dy Dg Ds The Following Commands: (D; — Dg = 0)

Data Direction Change interrupt
Under Service (IUS)

Data Direction Change Interrupt
Enable (IE)

Data Direction Change Interrupt
Pending ()

Directions IUS, IE, and IP are Written Using
The Following Commands: (Dg and Dy = 0)

Nuii Code (No Change)
Clear IP & US

Set IUS

Clear IUS

Set IP

Clear iP

Set iE

Clear IE

[] 0 0 | Null Code {(No Change)

] ] 1 |Clear P & IUS

[} 1 0 {Setlus

] 1 t | Clear US

pt Under Service (US)

DF001411

Interrupt Status Register 1
Address: 001
(Read/Write)

0310210110(,'

anon
|

L 1 = Pattern Match Flag®
Pattern Match Interrupt Pending (IP)

Dy D3 D Dy
1] o [ 0 0 o
[1] ] 1 [ o 1
0 1 ] 0 1 0
[} 1 1 [ 1 1
1 [ 0 1 0 [}
1 [] 1 1 0 1
1 1 [] 1 1 4]
1 1 1 1 1 1

*Read only bits

Pattern Match interrupt Enabled (IE)
Pattern Match Interrupt

Under Service (1US)

Not Used

(Must Be Programmed 0)

Pattern Matches 1US, IE, and IP are Written Using
The Foliowing Commands: (Dg and Dy = 0)

Null Code (No Change)
Clear IP & (US

Set IUS

Clear IUS

Set 1P

Clear iP

Set IE

Clear IE

DFO01421

Figure 25. Interrupt Status Registers
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REGISTERS (Cont.)

Interrupt Status Register »
Address: 0100

(Read/ Write)
[ o o oo o ]
Byte Count Compare lmsnup( __] L ‘
Under Service {us) Underfiow Error-
Byte Count Compare Interrupt Error interrupt Pending (1D)
Enable (IE) Error Interrupt Enabile (IE)
Byte Count Compare Interrupt Error Interrupt Under Service (1US)

Pending (ip) Overtlow Error-

Byte Counts 1US, IE, and 1P are Written Using Errors 1US, 1E, and IP arg Written Using
The Foliowing Command: (Og and D, = 0) 0y g Dy The Following Command: (Dg and D, = 0)

(o

Null Code {No Change)

Nuit Code {No Change)

Clear IP & 1us Clear IP & s

*Read-Only Bitg
DF001431

Interrupt Status Register 3
Address: 0101
(Read/Write)

% 10 fo5 |o, O3 10, {0 | b,

Fuil interrupt Under Service (lus) ——I L Butfer Empty-
Full interrupt Enable (iE) Empty interrupt Pending P)

Full interrupt Pending (1p) Empty Interrupt Enable (IE)
Empty Interrupt Under Service (lus)

Butfer Fui*
Full Interrupts HUS IE, and ip are Written Using Empty Interrupts 1US,IE, and ip are Written Using
The Following Commana: (Dg and D, = o) D, g Dg D; b, Dy The Foliowing Command: (Dg and D, = ]

Null Code (No Change) Null Code (No Change)

Clear iP 8 1US Clear IP & Iys

DF001441

Figure 25, Interrupt Status Registers (Cont.)
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Z8038(FI10)

REGISTERS (Cont.)

Byte Count Register
Address: 0111

FEEEEEEE]
N O O

Reflects Number of Bytes in Buffer

(Copied from actual Byte Counter
by setting bit 6 of CR1.)
DF001450

Figure 26. Byte Count Register

Pattern Mask Register

Address: 1110
(Read/Write)

CEEEEEETE]
I T O I I

I Set, Bits 0-7 Mask Bits 0-7

DF001481

Figure 29. Pattern Mask Register

Data Buffer Register

Interrupt Vector Register

Address: 0110
(Read/Write)

FREEEERE]
AL L

No Interrupts Pending [} [} [}

Butfer Empty | 0 0 1

Buffer Full | © 1 L]

Over/Underfiow Error | 0 1 1

Vector Status
Byte Count Match 1 0 0

Pattern Match | 1 0 1

Data Direction Change 1 1 0

Mailbox Message 1 1 1

DF001460

Figure 27. Interrupt Vector Register

Address: 1111
(Read/Write)

Lo Lo fos [oef o forfor ] o]
N O O

Contains the Byte Transferred
to or from FIFO Buffer RAM

OF001490

Figure 30. Data Buffer Register

Byte Count Comparison Register

Address: 1000
(Read/Write)

Lo [oe Lo Joefou foe [ o [ o]
[ I I

Contains Value Compared to Byte Count
Register 10 lssue Interrupts on Match
(Bit 7 always 0)

DF001500

Figure 31. Byte Count Comparison Register

Message Out Register

Pattern Match Register

Address: 1101
(Read/Write)

Lo foefos Jou o foe [ f o]
I O O

Stores Byte Compared with
Byte Data Butfer Register

DF001470

Figure 28. Pattern Match Register

Address: 1011
(Read/Write)

CEEEEEET
I I I O O

Stores Message Sent to Message
in Register on Opposite Port of FIO

DF001510

Figure 32. Message Out Register

Message In Register

Address: 1100
(Read Only)

FEEEEERT
I T O T I

Stores Received from Message
Out Register on Opposite Port of CPU
DF001520

Figure 33. Message In Register

2-244

008678

Refer to page 7-1 for Essential Information on Military Devices



ABSOLUTE MAXIMUM RATINGS

Storage remperature ... =65 to +150°c
Voltage at any Pin Relative

toVes ...
Power Dissipation

OPERATING RANGEs

.................... -0.5V to +7.0v
.................. 1.75w

Operatin,
A = 010 +70°c
Vee = sv 15%
Vss = ov

Stresses above thosg listed unde, ABSOLUTE MAXIMUM
RATINGS may cause Permanent device failure, Funct/'ona/i!y

at or above these limijts s not implied, Exposure o absolyte
maximum ratings for extended periods may affect device
reliabifity,

9 Range
~40 to +85°C

5V 109
ov

Opera!ing ranges define those limijts over which the function-
ality of the device js Quaranteed,

DC CHARACTERISTICS Over operating range uniess otherwise specified (Note 1)

(r

Description Test Conditions m Typ Max Units

o oW Vot Nm L T
Standard Temp m.— Vece Volts

ﬂm‘_— E

m- Input HIGH Voltage

EER towp— e ——
Vo i varmes e

o T G Comage T R m— —
o G Lo e [Four = vee —————
I i T
m Input Capacitance Unmeasureq Pins returned
R

m Output Capacitance

%533 /3|8

o ground. t = TMHz over
specified temperature range.

B —

Standard Test Conditions

The characteristics below apply for the following standard test conditions, unfess otherwise noted. Al voltages are referenced to
GND. Positive current flows into the referenced pin. Standard conditions are ag follows:

Standard Test Load Open-Drain Test Load
+4.75V <Veo < +5.05y

GND = ov
+5v
2.2
FROM OUTPUT o i
UNDER TEST
SopF I

0°C<Tp < +70%C
TC001620 TCo01630

008678
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Z8038(FI0)

SWITCHING CHARACTERISTICS over operating range unless otherwise specified
Z-BUS CPU INTERFACE TIMING

4MHz 6MHz
Number Parameters Description Min Max Min Max Units | Notes*
1 TwAS AS Low Width 70 50 ns
2 TsA(AS) Address to AS 1 Setup Time 30 10 ns 1
3 ThA(AS) Address to AS t Hold Time 50 30 ns 1
4 TsCSO(AS) T3 to AS 1 Setup Time 0 0 ns 1
5 ThCSO(AS) TS to AS t Hold Time 60 40 ns 1
6 TAAS(DS) AS 1 to DS t Delay 60 40 ns 1
7 TsA(DS) Address to DS | 120 100 ns
8 TsRWR(DS) R/W (Read) to DS | Setup Time 100 80 ns
9 TsRWW(DS) R/W (Write) to DS | Setup Time 0 3} ns
10 TwDS DS Low Width 390 250 ns
11 TsDW(DSf) Write Data to DS | Setup Time 30 20 ns
12 TdDS(DRV) DS (Read) | to Address Data Bus Driven 0 0 ns
13 TJDSf(DR) DS | to Read Data Valid Delay 250 180 ns
14 ThDW(DS) Write Data to DS 1 Hold Time 30 20 ns
15 TdDSr(DR) DS 1 to Read Data Not Valid Delay 0 0 ns
16 TdDS(DRz) DS + to Read Data Float Delay 70 45 ns 2
17 ThRW(DS) R/W to DS 1t Hold Time 55 40 ns
18 TdDS(AS) DS t to AS | Delay 50 25 ns
19 Tre valid Access Recovery Time 1000 650 ns 3

load.

Notes: 1. Parameter does not apply to Interrupt Acknowledge transactions.

2. Float delay is measured up to the time when the output has changed 0.5V from steady slate with minimum AC load and maximum DC|

3. This is the delay from DS of one CiO access to D3 of another FIO access (either read or write).
All timings are preliminary and subject to change. All timing references assume 2.0V for a logic 1" and 0.8V for a logic "'0."

.__®___.
= /
_@.{
s__ X
—®F
= 7[ N
—{ @) |
et |
O
= —Q— / \

-o-

=0T

ADDRESS VALID ] C
ADg-ADys, mw;,m - F DATA VALID -
mn DATA VALID g
=
(©
WF004230
Figure 34. Z-BUS CPU Interface Timing
00867B
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SWITCHING CHARA
Z-BUS CPU INTERRyPY

Description
INTACK 10 Ag ! Setup Time
m INTACK 10 S 1 Holg Tmg

m
m DS (Acknowledge) Low Width | 390 |
mm_\-
mm IEl to IEQ Delay -
_l o DS (Acknowladge) Setup Time m
m IEl to DS (Acknowledge) Hold Time m

]

(o1

WF004240

Figure 35, Z-Bus CPU Interrupt Acknowledge Timing
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Z8038(FI0)

SWITCHING CHARACTERISTICS over operating range unless otherwise specified
Z-BUS INTERRUPT TIMING

4MHz 6MHz
Number Parameters Description Min Max Min Max Units Notes
30 TAMW(INT) Message Write to INT Delay 1 1 AS Cycles 5
+ns
31 TADC(INT) Data Direction Change to TNT Delay 1 1 AS Cycles 6
+ns
32 TAPMW({INT) Pattern Match to INT Delay (Write Case) 1 1 AS Cycles
+ns
33 TdPMR(INT) Pattern Match (Read Case) to INT Delay 1 1 AS Cycles
+ns
34 TASC(INT) Status Compare to INT Delay 1 1 AS Cycles 6
+ns
35 TAER(INT) Error to INT Delay 1 1 AS Cycles
+ns
36 TAEM(INT) Empty to INT Delay 1 1 AS Cycles 6
+ns
a7 TdFL(INT) Fuli to INT Delay 1 1 AS Cycles 6
+ns
38 TdAS(INT) AS to INT Delay AS Cycles
+ns
Notes: 5. Write is from the other side of FIO.
6. Write can be from either side, depending on programming of FIC.
MESSAGE  WRITE [
snos
REGISTER
out
. G)-
DATA  WRAE oss T
OIRECTION  CONTROL
CHANGE  REGISTER 3
WRITE DATA [
BUFFER / ! )
PATTERN
MATCH
READ DATA oS
BUFFER / :5)——_——————
REGISTER
' &
STATUS  WRITE OR [ h4
COMPARE  READ DATA
BUFFER
REGISTER
= } ()
ERROA WRITE OR o A=
READ DATA
BUFFER
REGISTER
—\ (o)
EMPTY READ DATA Dse A\
BUFFER
REGISTER
! )
FULL WRITEDATA D86 4
BUFFER
REGISTER
(38
38
WY
L
WF004250
Figure 36. Z-Bus Interrupt Timing
008678
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SWITCHI

Z-BUS REQUEST/WAIT

m Parameters

[Tansomam—]
-.mm.m-
I i

——
7 Tarckeeo ]
R i~ oy
o
o

TdDMA(HEQ)
TdDS1(REQ)

TdDMA(DR)

oy

|___12 | Tdomaonz)

Note: 1. The

NG CHARACTERISTICS

TIMING

Description
AS t to WA | Delay
B31 1 o WA 1 Delay
ACKIN | to WAIT 1 Delay
0% i 1o REG ; Delay
DMASTS | 1o REQ 1 Delay
B57 1 o AEG Delay
ACKIN | to Reg i Delay
Data Setup Time 1o DMASTB
Data Hold Time to DMASTS
DMASTB | Data vaig
DMASTS 1 to Data Not valid
DMASTE 1 to Data Bus Fioat

Delay is trom DAy

Figure 37,

2-249
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Z8038(FI0)

SWITCHING CHARACTERISTICS over operating range unless otherwise specified
Z-BUS RESET TIMING
4MHz 6MHz
Number | Parameters Description Min Max Min Max | Units | Notes
1 TdDSQ(AS) Delay from DS 1 to AS | for No. Reset 40 20 ns
2 TdASQ(DS) Delay for AS t to DS 1 for No. Reset 50 30 ns
3 Tw(AS + DS) | Minimum Width of AS and DS both Low for Reset 500 350 ns 1
Note: 1. Internal circuitry allows for the reset provided by the Z8 (DS held Low while AS puises) to be sufficient.
SWITCHING WAVEFORMS
J —r
w AV /
y —t— Op
3
R
WF007120
Figure 38.
00867B
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SWITCHING CHARACTERISTICS

over operatin range yn) i ifi
NON-z.Bys CPU INTERFACE TIMING P o 9 tness oferwise peciied

Parameters escription

D
n TSA(RD) Address Setup to RD ;
-ﬁm_n- —
e o T w1 —
n-n-
“m CE Low Setup Time 1o WR _
T [oam oo e S S i
-mﬁa-m-n-
-z-m-m- —
-:-lm— —
R ; ]

7
-z- —
Ri

7
ﬁ

]

-m.-.m ——
s = et e
—

-WW- N m-“-
m—
: i

ameter does not apply to Interrupt Acknowledge transactions, R
2. Float delay js measured to the time the output has changed 0.5v from Steady state with minimym AC load and maximum DC load,
3. This is the delay from AD t or WR ' of one FIO access to RD i or WR | of another FIO access,

WF004270

Figure 393, Non-z-

Bus CpPu Interface Timing

WF007110

Figure 39p. Non-Z-Bys Interface Timing
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2-251 Refer 10 page 7.1 tor Essential information on Miitary Devices



Z8038(F10)

SWITCHING CHARACTERISTICS over operating range unless otherwise specified
NON-2-BUS INTERRUPT ACKNOWLEDGE TIMING

than the sum of TAINA(IEO) for the highest priority peripl

separating them in the chain.

4MHz 6MHz
Number Parameters Description Min Max Min Max Units | Notes
20 TdIEI(EO) IEl to IEQ Delay 150 100 ns 4
21 TAI(EO) TNTACK 1 to IEO | Delay 350 250 ns 4
22 TsIEI(RDA) |IEI Setup Time to RD (Acknowledge) 100 70 ns 4
23 TdRD(DR) BD 1 to Vector Valid Daly 250 180 ns
24 TwRD1(1A) Read Low Width (Interrupt Acknowledge) 390 250 ns
25 ThiA(RD) INTACK t to RD t Hold Time 30 20 ns
26 ThEKRD) |El Hold Time to RD 1 20 10 . ns
27 TJRO(INT) RD 1 to INT t Delay 800 800 ns
28 TdDCST Interrupt Daisy Chain Settle Time 350 250 ns 4
Notes: 4. The parameter for the devices in any particular daisy chain must meet the following constraints: the delay from TNTACK: to RD. must be greater

heral, TSIEI(RD) for the lowest priority peripheral, and TJIEWIEQ) for each peripheral

INTACK

—

VECTO!

 —

IEO

Ll

@&

_/

Figure 40. Non-Z-Bus Interrupt Acknowledge Timing

WF004280
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Z8038(FI0)

SWITCHING CHARACTERISTICS over operating range unless otherwise specified
NON-Z-BUS RESET TIMING

4MHz 6MHz
Number Parameters Description Min Max Min Max Units | Notes
1 TdWR(RD) Delay from Wi 1 to RD | 100 70 ns
2 TdRD(WR) Delay from RD 1t to WR | 100 70 ns
3 TWRD + WR Width of RD and WR, both Low for Reset 500 350 ns
1 —
. )
RD t

———]

3

WF004300

Figure 42. Non-Z-Bus Reset Timing

SWITCHING CHARACTERISTICS over operating range unless otherwise specified
PORT 2 SIDE OPERATION

4MHz 6MHz
Number Parameters Description Min Max Min Max Units | Notes

1 TwCLR Width of Clear to Reset FIFO 700 " 700 ns
2 TdOE(DO) OF | to Data Bus Driven 0 150 0 150 ns
3 TJOE(DRZ) OE 1 to Data Bus Float 100 100 ns

CLEAR \ !

INPUT -

C 3
DATA OUT J!
7
WF004310

Figure 43. Port 2 Side Operation
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P TCHING CHARACTERISTICS o0 operaling range unless otherwise <. -
Fio 2-WIRE HANDSHAKE TIMING e reng ® Otherwise Spocified

(o)

4MHz 6MH2z

Number Parameters Description Min Max Min Max Units

1 TsDIACK) Data input to ACKIN 4 10 Setup Time 50 50

2 TJACKH(RFD) ACKIN | to RFD; Delay 0 500 0 500

3 TdRFDr(ACK) RFD 1 to ACKIN ; Delay [} 0

4 TsDO(DAV) Data Out to DAY ; Setup Time 25 25

5 TdDAVHACK) DAV | 1o ACRIN i Delay 0 0

6 ThDO(ACK) Data Out to ACKIN Hold Time 50 50

7 TAACK(DAV) ACKIN | to DAV 1 Delay 0 500 0 500

8 Tth(RFD) Data Input to RFD ! Hold Time ] 0

9 TdRFDH(ACK) RFD | to ACKIN ; Delay 0 0

© | ToAotero) | RORI T R Brs Ty - 0 400 0 400

1 TdDAVr(ACK) DAV 1 to ACRIN 1 (RFD 1) 0 0

12 TdACKr(DAV) ACKIN 1 to DAV ; 0 800 0 800

13 TdACK(Empty) ACKIN to Empty 600 600

14 TdACK (Full) ACKIN to Full

15 ACKIN Clock Ratg

WF004320

Figure 44a. 2-Wire Handshake (Port 2 Side Only) Output

WF004330

Figure 44b. 2-wire Handshake (Port 2 Side Only) Input
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SWITCHING CHARACTERISTICS over operating range uniess otherwise specified
3-WIRE HANDSHAKE

Z8038(FI0)

4MHz 6MHz

Number Parameters Description Min Max Min Max Units
1 TsDI(DAV) Data Input to DAV | Setup Time 50 50 ns
TdDAVH(RFD) DAV | to RFD | Delay 0 500 0 500 ns
3 TdDAVH(DAC) DAV i to DAC 1 Delay 0 500 0 500 ns
4 ThDHDAC) Data In to DAC t Hold Time 0 [} ns
5 TdDACIF(DAV) DAC 1 to DAV 1 Delay 0 0 ns
6 TdDAVIr{DAC) DAV 1 to DAC | Delay 0 500 0 500 ns
7 TdDAVir(RFD) DAV t to RFD 1 Delay 0 500 0 500 ns
8 TARFDI(DAV) RFD 1 to DAV | Delay 0 0 ns
9 TsDO(DAC) Data Out to DAV | ns
10 TdDAVOHRFD) DAV | to RFD | Delay 0 0 ns
11 TdDAVOHDAC) DAV | to DAC t Delay 0 0 ns
12 ThDO(DAC) Data Qut to DAC 1t Hold Time ns

13 TdDACOr(DAV) DAC 1t to DAV t Delay 400 400 ns
14 TdDAVOr(DAC) DAV 1 to DAC | Delay 0 0 ns
15 TdDAVOR(RFD) DAV 1 to RFD 1 Delay 0 0 ns
16 TdRFDO(DAV) RFD 1 to DAV | Delay 0 800 0 800 ns

X
OATA *_ DATA VALID K X
K T

(PN 38)

O
\
e ’_@_jz

(PN 39) RFD
&
WF004340
Figure 45a. 3-Wire Handshake Input
v p
DATA DATA VALID K
A
®—
w20
(PN m:u“;‘ . F 15
T 3\
oy \
WF004350

Figure 45b. 3-Wire Handshake Output
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