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capabilities and Ports A and B have equal capabil-
ities, there is no adverse impact from the fixed
priorities. . !

The €I0 interrupt priority, relative o other
components within the system, is determinéd by the
interrupt daisy-chain. Two pins, Interrupt Enable
In (1EI) and Interrupt Enable Out (IEO),. provide
the input and output necessary to implement the
daisy-chain. When IEI is pulled Low by a higher-
priority device, the CIO cannot request an inter-
rupt of the CPU. The IEQ output is connected the
IEI input of the next lower—priority device on the
daisy-chain. IEO0 is forced Low to inhibit inter-
rupts from all lower-priority-devices. The fol-
lowing discussion assumes that the IEI input is
High.

5.3 THE FOOR INTERRUPT LOGIC FUNCTIONS
The CI0 has the logic necessary to: generate
interrupts, resolve priority when there is more
than one interrupt requestor, inhibit preemptive
interrupts by the lower-priority requestors, and
clearly identify the exact source of interrupt.

5.3.1 Generating the Interrupt Request

Each source interrupt in the CIO contains three
bits for the control and status of the interrupt
logic: an Interrupt Pending (IP) bit, an Inter-
rupt Under Service (IUS) bit, and an Interrupt
Enable (IE) bit. IP is automatically set when an
.event requiring CPU intervention occurs. (Chap-
ters 3 and 4 describe in detail how a particular
IP is normally set and cleared.) The setting of
IP results in an Interrupt Request (INT) output
pulled Low if all other conditions are met. (IP
can also be set by a command. This is useful when
debugging interrupt handler software.)

The IE bit provides the CPU with a means of mask-
ing off individual sources of interrupts. When IE
is set to 1, an interrupt request is generated
normally. When If is set to O the IP is masked
off. The IP bit is still set when an eveni occurs
that would normally require service; however, the
INT output is not pulled Low.

The IUS status bit is set by the CPU as & result
of the Interrupt Acknowledge cycle if, at the time
of the Interrupt Acknowledge cycle, the corre-
sponding IP is the highest-priority unmasked IP.
(The details of setting and clearing [US are
described in Section 5.3.3.) When IUS is 1, it

indicates that the corresponding IP has been
recognized by the CPU and is being serviced. As
long as IUS is set the corresponding IP is masked
off and the IED output is forced Low.

The Master Interrupt Enable (MIE) bit allows all
sources of interrupts within the CIO to be dis-
aled without having to individually clear each IE
to 8. If MIE is set to O, all IPs are masked off
and no interrupt can be requested or acknowledged.

The IEI input is also involved in the control of
interrupt generation. If IEI is Low, it indicates
that a higher-priority interrupt is being serviced
(that is, a higher-priority IUS is set to 1). An
interrupt request can be made only when IfI is
High. ‘

In summary, for a device with one source of inter-
rupt, INT is pulled Low and an interrupt request
is generated only when IP and.IE are 1 and IUS is
0, MIE is 1, and IEI input is 1. For a device
with many sources of interrupt (for example, the
CI0), there is an internal IEI-IED daisy-chain
that determines the internal interrupt priority.,
The internal IEI for the particular interrupt
source must also be a 1.

5.3.2 Priority Resolution

The CPU responds to an interrupt request by gener-
ating an Interrupt Acknowledge cycle to determine
the source of the interrupt. The first part of
the cycle (from Interrupt Acknowledge [INTACK]
falling, until Data Strobe [DS] [in the 280367 or

Read [RD] [in the 785361 goes Low) is used to

determine which requestor has the highest prior-
ity. More than one device may have all the condi-
tions satisfied for pulling INT Low. As soon as
the Interrupt Acknowledge begins, all devices that
have an unmasked (IE = MIE = 1, IUS = 0) IP set

will pull their IEQ Low. The Low will ripple down

the daisy-chain, disabling all lower devices by’

forcing their IEIs Low. When the daisy-chain
settles, only one source of interrupt will have an
unmasked IP with its IEI High--this is the inter-

rupt source being acknowledged.

During the Interrupt Acknowledge cycle, IPs cannot
be set, so the daisy-chain has an opportunity to
stabilize. To satisfy this restriction in the
18036, IPs are set only when Address Strobe (AS)
goes Low. In the 78536, IPs are set by PCLK
during State 0. (This is why the ACKIN input must
be synchronous with PCLK in the 78536.)




5.3.3
Sources

Inhibiting Preemption by Lower-Priority

When DS (7803¢) or RD (78536) falls during an
Interrupt Acknowledge cycle, the IUS corresponding
to the highest unmasked IP is automat ically set to
1. As long as IUS is set, IED is held Low, pro-
hibiting interrupt requests from lower-priority
interrupt sources. This gquarantees that an inter-
rupt service routine will not be interrupted to
IUS can be
reset to O only by writing to the corresponding
Counter/Timer or Port Command and Status reg-
It is not cleared automatically. IUS can
be cleared before interrupt servicing is complete
if lower-priority interrupts wish to be recog-
nized. However, IP must be cleared or a second
interrupt request will be generated.

service a lower-priority interrupt.

ister.

The Disable Lower Chain (DLC) bit is included to
allow the CPU to modify the system daisy-chain.
When the DLC bit is set to 1, the CIO's IEQ is
forced 'Low (independent of the state of the CIO or
its IEI input) and interrupts from all lower-
priority devices are disabled.

Daisy-chain operation is handled differently
between the 78000 peripherals and the Z80 periph-
erals--however, they are compatible. (Refer to
Interfacing 8500 Peripherals to the 780, Micro-
computer Applications Reference Book, document
#00-2145-01). The CIO forces 1EO Low when IEI is
Low, or when an IUS is 1 (except during an Inter-
rupt Acknowledge cycle with an unmasked IP = 1
when IE0 is also forced Low).

The 280 peripherals (CTC, P10, DMA, and SIOD) nor-
mally force IED Low if IEI is Low, or if either IP
or IUS is set. However, they use the Z80 Return
from Interrupt Instruction (RETI Dy - 4Dy) to
automatically clear the highest IUS5 set. To
impiement this when an ED is decoded as the first
byte of an instruction fetch, 780 peripherals
inhibit IP from affecting the daisy-chain.

Although the daisy-chains are different,' during
critical times (during an Interrupt Acknowledge or
when a RETI instruction is executed), they are the
same and are therefore compatible.

5.3.4 Identification of the Highest-Priority
Interrupt Request; The Use of Vectors.

As part of the Interrupt Acknowledge cycle, the
CI0 is capable of responding with an 8-bit
interrupt vector that specifies the highest-
priority interrupt requestor (see Table 5-1). The

Table 5-1. Interrupt Vector Encoding if

VYector Includes Status

Port Vector Status

OR-Priority Encoded Vector Mode:

Dy Dz Dy

3 X b3 Number of highest-
priority bit with
a match

All Other Modes:

Ds Dy D4

ORE  IRF PMF Normal

0 0 0 Error

Counter/Timer Status

0 0 Counter/Timer 3
0 1 Counter/Timer 2
1 0 Counter/Timer 1
1 1 Error

vector is output when DS (Z803) or RD (Z8536)
goes tow and IUS is set. The identification
vector is a key item of the Z8000 Family interrupt
handling logic. It speeds the information passing
if desired, include additional status
information identifying the cause of the interrupt
as well as the source identification.

and can,

The CIO contains three vector registers: one for
Port A, one for Port B, and one shared by the
three counter/timers. Unique idertification
information can be placed by the user in the
Interrupt Vector register for each interrupt
source needed during initialization. The vector
output can be modified to include status informa-
tion to pinpoint the cause of interrupt. A Vector

* Includes Status (VIS) control bit controls whether

or not the vector includes status.

Each base vector has its own VIS bit and is con-
trolled independently. When MIE = 1, reading the
base vector register always includes status, inde-
pendent of the state of the VIS bit. All the
information obtained by the including
status, can thus be obtained with one additional
instruction when VIS is set to 0. When MIE = O,

vector,
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Some time after INT has been pulled Low, the CPU
initiates an Interrupt Acknowledge transaction.
Between the rising edge of AS and the falling edge
of DS, the IEI/IEQ daisy-chain settles. Any Z-BUS
peripheral with one of its interrupts pending (IP
is 1) or one of its interrupts under service (IUS
is 1) holds its IEQ line Low; all others make IEQ
follow IE].

When DS falls, only the highest-priority interrupt
Bource with' a pending interrupt (IP is 1) has its
IEI input High, its IE bit set to 1, and its IUS
bit set to 0. This is the interrupt source being
acknowledged, and at this time it sets its IUS bit
to 1. If its NV bit is 0, the 78036 identifies
itself by placing its interrupt vector from the
corresponding interrupt vector register onto
address/data lines ADg-ADy. If NV is 1, the 78036
ADg-AD; lines remain floating, allowing external
logic t6 supply a vector. (All Z-BUS interrupts
require a vector to ident ify the request ing
device.) :

If the corresponding 78036 VIS is 1, the vector
also contains status information, (see Table 5-1)
which further identifies the source of the
interrupt within the 78036. IF VIS is 0, the
vector held in the interrupt vector register is

output without status included (base vector).

5.5 NON-Z-8US INTERRUPT OPERATION

Figure 8-5 shows the non-Z-8US Interrupt Acknowl-
edge cycle timing. Figure 5-3 displays a 780 sys-
tem using 28500 and Z80 devices. (Section 8.5
describes generation of INTACK from Z80 signals.)
Figure 5-4 shows the external logic required for
interfacing 80 to 78500 peripherals.,

For the 28536, the IP bit is not set while the
device is in State 1 (Refer to Section 2.3 for a
description of state conditions.) Therefore, to
minimize interrupt latency, the 78536 should not
be left in State 1.

The 78536 generates an interrupt request by lower-
ing the INT line only if:

® Such interrupt requests are enabled (IE is 1,
MIE is 1).

® It has an interrupt pending (IP = 1).

o It does not have an interrupt under service
(IUS is D).

e No higher-priority interrupt is being serviced
(IEI is 1).

IEQ is not pulled down by the Z853¢ at this time;
IEO0 continues to follow IEI until an Interrupt
Acknowledge transact jon occurs.

+5V
1Et 13 oo [G] 139 gl eop—Em
85XxX 280-XXX Z80-XXX Z80-XXX
x —_ JR— —
g M I0RQ IORQ —{ I0RQ
Do-Dr RDWR|Z iNT Do-D; RD M1 INT Do-D; RD M1 INT Do-D7 RD M1 INT
L ” ”
T 8 | 8] i 8 8 AAA—+§ V
Do-D7 ,9
z80
cPU
__M WAIT & —
MREQ NTACK l0RQ
ORQ GENERATION
WAIT LOGIC
- {
WR
J—— RESET
RESET .
K CIRCUIT
osc CLK
Figure 5-3. Non Z-Bus Interrupt Arbitration

2031-0190
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Some time after INT has been pulled Low, the CPU
initiates an Interrupt Acknowledge transaction.
Between the falling edge of INTACK and the falling
edge of RD, the IEI/IEQ daisy-chain settles. Any
peripheral with one of its interrupts pending (IP
is 1) or one of its interrupts under service (IUS
is 1) holds its IED line lLow; all other conditions
make IEO follow IEI.

When RD falls, only the highest-priority interrupt
source with a pending interrupt (IP is 1) has its
IEI input High, its IE bit set to 1, and its IUS
bit set to 0. This is the interrupt source being
acknowledged, and at this point it sets its IUS

bit to 1. If its NV bit is 0, the 28536 ident i-
fies itself by placing its interrupt vector “from
the corresponding interrupt vector register on
data lines Dp-D7. If NV is 1, the 28536's Dg-Dy
lines remain floating, allowing external logic to
supply a vector.

If the 28536 VIS is 1, the vector also contains
status information (see Table 5-1) which further'
identifies the source of the interrupt within the
28536, If VIS is 0, the vector held in the inter-
rupt vector is output without status | included
(base vector). The bit codes are in Section
2.9.1,

WR j )o—%ﬁrr—z‘
RESET v oLsn
RD READ
P LS11 TO 8500
I0RQ ioRQ PERIPHERALS
MREG—-L504 , LS164 Coos — .
3 —
- a INTACK
i 2 A . %
Q—o LS04
acF—o P LS00
apft—o LS04
a2 o
Qr .—1.1_0\
12 >~ ~
Gli—o o
CLK LY S R Om 113 o LS04
_
WAIT LS00 WAIT*
Ls11
Figure 5-4. WAIT and INTACK Generation Logic \
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Chapter 6
Z-CI10/CIO Initialization

6.1 INTRODUCTION

This chapter discusses reset, initialization, and
programming for both the Z8036 Z-CIO and the 28536
CI10.

The normal sequence for initializing this device
is simple and straightforward:

1. Reset the device
2. Clear RESET

. 3. Program the various functions
4. Set the appropriate fnable bits

NOTE

Reset operations are substantially
different in the 78036 and the 78536
and are therefore discussed separately.

6.2 78036 (Z-CID) RESET

The 28036 is reset by forcing AS and D5 low
simultaneously (normally an illegal operation), or
by writing a 1 to the Reset bit (Dg) in the Master
Interrupt Control register. After the 78036. is
reset, a Read or Write to the Reset bit is the
only responsive command available--writes to all
other bits (in all other registers) are ignored
and all reads return Os. In this state, all
control bits are forced to O (see Chapter 2 for
details), all port I/0 lines are high-impedance,
the interrupt pin is not asserted, and the
Interrupt Enable Out (IEQ) pin follows the
Interrupt Enable In (IEI) pin. Only after
clearing the Reset bit (by writing a 0 to it) can
the other command bits be programmed. ’

6.3 178536 (CID) RESET

The 178536 is reset by forcing RD and WR Low
simultaneously (normally an illegal condition), or

by writing a 1 to the Reset bit (Dg) in the Master
Interrupt Control register. RESET disables all
functions except a read or write to the Reset
bit. In the reset state, the pointer always
points to the Master Interrupt Control register
(see the state diagram shown ir Figure 6-1).
Writes to all other bits are ignored, and all
reads return O01y. In this state, all control
bits are forced to 0 (see Chapter 2 for details),
all port 1I/0 lines are high-impedance, the
interrupt pin is not asserted, ard the IEO pin
follows the IEI pin. The other command bits can
be programmed only after clearing the Reset bit by
writing a 0 to it,

Even if the state of the 78536 is not known, the
following sequence will reset it and put it in
State 0.

IN A, (CIOCTL)
LD A, O

UT  (CIOCTL), A ;WRITE POINTER OR CLFAR RESET
IN A, (CIOCTL) ;STATE D

; INSURES STATE O OR RESET STATE

LD A,0 $REG 0--MASTER INTERRUPT CONTROL
OUT (CIOCTL), A ;WRITE POINTER

LD A1

OUT (CIOCTL), A WRITE RESET

LD A,D

0UT (CIOCTL), A ;CLEAR RESET

6.4 [ENABLE BITS OPERATION

As the different functions of the device are being
initially programmed, it is possible for erroneous
interrupt requests to be generated, or for an
illegal combination of modes to be temporarily
specified. To alleviate this problem without
imposing severe restrictions on the sequence of
events required to initialize the device, five
internal enable control bits are provided: Port A
Enable, Port B Enable, Counter/Timer 1 Enable,
Counter/Timer 2 Enable, and one ensble shared by
Counter/Timer 3 and Port C. While these bits are




cleared to 0, the corresponding logic sections are
in an initialization mode. All of the registers
can be read and written, but the normal operat ion
of the sections is inhibited. The Port A and Port
B Enables, when cleared to 0, force their respec-
tive I/0 lines into a high-impedance state, hold
the 1's catchers in a reset condition, inhibit
REQUEST/WATT generation, and prevert the setting
of their Interrupt Pending (IP) bits (the states
of IP and Interrupt Under Service (IUS) are not
af fected)., Additionally, output data can be writ-
ten (the first data output is valid when the cut-
put drivers go active), but the data direction for
these bits must be properly specified before the
data is written, The Port C Enable operates "in
the same way, and, until set to 1, the handstake
logic for Ports A and B is forced into an idle
state. The Counter/Timer Enables, when set to o,
terminate any countdown sequence in progress,
irhibit the counter/timer from being triggered,
and force the counter output to 0. While the
enable is 0, the Read Counter Control (RCC) bit in
the Counter/Timer Command and Status register is
forced to 0. Independent enable bits are provided
for the different sections of the device so that
the individual sections can be reconfigured with-
out disturbing the status of the unchanged sec-
tions. By using these enable bits, the device can
be initialized in any sequence as long as the
desired configuration for a section is specified
before its enable bit is set to 1. When ports or
counter/timers are to be linked, the bits which
specify 1linking must be programmed before the
functions are enabled. In this case two writes
are required to the Master Configuration Control
register.

6.5 PROGRAMMING

Programming the CI0 entails loading control regis-
ters with bits to implement the desired opera-
tion. As discussed above, individual enable bits
are provided for the various major blocks so that
erroneous operations do not occur while the port
is being initialized. Before the ports are
enabled: IPs cannct be set, REQUEST and WAIT can-
not be asserted, and all outputs remain high-
impedance; the handshake lines are ignored until
Port C is enabled; and the counter/timers cannot
be triggered until their enable bits are set.

' 6.5.1 Programming the 780%

Programming the 178036 is simple, because every
register is directly addressable--a key advant age
of the multiplex Address/Data bus.

The 78036 allows two schemes for register
addressing. Both schemes use only six of the
eight bits of the Address/Data bus. The scheme
used is determined by the Right Justify Address
(RJA) bit in the Master Interrupt Control
register. When .RJA equals 0, Address bus bits 0
and 7 are ignored, and bits 1 through 6 are
decoded for the register address (Ag is derived
from ADy). When RJA equals 1, bits O through 5
are decoded for the register address (AO is
derived from ADg).

6.5.2 Programming the 78536
The Data Registers of Ports A, B, and C are di-

rectly addressed by pins Ag and A7, as shown in
Table 6-1.

Table 6-1. 78536 Data Register Addressing

Register

Mo A

Port C Data Register
Port B Data Register
Port A Data Register
Control Registers

- -0 0
-0 2o

ALl other internal registers are accessed by the

following two-step sequence (with pins Ag = Aq =
1). First write the address of the target regis-
ter to an internal 6-bit Pointer register, then
read from or write to the target register. The
Data registers can also be acessed by this
method.

In the 78536, an internal state machine determines
if access (with pins Ay = A; = 1) is to the
Pointer register or to an internal control regis-

ter (See Figure 6-1). Following any control read

"operation the state machine ie in State 0, and the







. Chapter 7 ,
. 28036 (Z-C10) Interfacing

7.1 INTRODUCTION

This section provides information on pin functions AD
- 7 PA; |a—>
and assignments and functional timing diagrames for | ADs PAg |—s-
the. 78036 Z-CIO. -] ADs [Ty .
ADDRESSIDATA | | 404 PACI= \ oonT A
BUS -—»| AD3 PA; je—u»
-a—p| AD; PA; ta—»
7.2 FEATURES <« AD PA, fa—n
«—p-§ ADo PAy |-a—»
—a{ AS PCy |—
The following features of the ZB036 are not cbvi- BAI::DT;:;:?{._—» D5 28038 pc: — c
- AT
ous without reference to the ac timing diagrams in —>| AW ZC10 rc,|w— PO
the 78036 Product  Specification,  document CONTROL § —>{C% il D
—} CSy PB; Ja—»
#00-2014-A0. O PBg |
——»| INTACK PBg |e—n
. ) INTERRUPT - ra
o The Address Strobe (AS) input functions as the ’ o oo “™ \poRTE
— -1 3 [
clock of the Z8036. If the AS stops, then data P8, s
does not get clocked in or through the device, PBy [
IPs are not set, etc. Care should be taken in Peo
the design of the system to ensure that S to T t T
the 28036 is not blocked, POLK +5V GND
e The assertion of REQUEST is synchronous with
PCLK Figure 7-1. 78036 (Z-CI0) Pin Functions
e The release of WAIT is sychronous-with PCLK.
e PCLK is only used with the counter/timers (in
timer mode), the deskew timers, and the “"E’ ”g“’s
—— AD, 2 39 Al
REQUEST/WATT logic. If these functions are not ol N
used, the PCLK input can be held Low. ap;[] 4 37 []any
65 s 36 [Jcso
RW[] 6 3s[Jcs
eno[] 7 34 [JAs
7.3 PIN FUNCTIONS AND ASSIGNMENTS pBo[] & 33 []pa
pey[] 9 32 []ray
o Z8036
The 78036 is configured for Z-BUS interface con- - ::E :, z-clo :%::
trols and timing. The pin functions and assign- ’ ee, [ 12 2{]ra
ments are shown in Figures 7-1 and 7-2. Section : pes[] 13 28 [ PAs
. N : y : ] . pBs[] 14 27 [ rae
7.4 is a description of the pin functions for the ~ g, 15 x[ear
28036, ) ) . pcik[] e - - 25 [ iNTAck
CImEL A a[]iNT '
1e0[] 18 2] +sv
pCo[] 19 2[]PCs
7.4 PIN DESCRIPTIONS pei[ 20 2 [Jrc,
ADg-ADy. Z-BUS Address/Data lines (bidirec- )
tional/3-state). These multiplexed Address/Data Figure 7-2." 78036 (Z-CI0) Pin Assignmerks
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lines are used for transfers between the CPU and
Z-CIO.

AS*.  Address Strobe (input, active Low). Ad-
dresses, INTACK, and CSgp are sampled while AS is
Low. '

CSp and CSy. Chip Select O (input, active Low)
and Chip Select 1 (input, active High). TSy and
CSq must be Low and High, respectively, in order
to select a device. EO is latched by E.\

DS. Data Strobe (input, active Low). DS provides
timing for the transfer of data into or out of the
28036.

IEI.  Interrupt Enable In (input, active High).
IEI is used with IED to form an interrupt daisy
chain when there is more than one interrupt:-driven
A High IEI indicates that no other
higher-priority device has an interrupt under ser-

device.
vice or is requesting an interrupt.

1E0. Interrupt Enable Out (output, active
High). IED is High only if IEI is High and
either:

(1) the CPU is not servicing an interrupt “rom the
€10, or

(2) during an Interrupt Acknowledge Cycle, the €IO0
is not requesting an interrupt.

IEC is connected to the next lower-priority
device's IEI input and thus inhibits interrupts
from lower-priority devices.

Iﬁ. Interrupt Request
active Low).

(output, open-drain,
This signal is pulled Low when the
78036 requests an interrupt.

INTACK. Interrupt Acknowledge (input, active
Low). This signal indicates to the 28036 that an
Interrupt Acknowledge cycle is in progress.
INTACK is sampled while AS is Low.

PAg-PA7.  Port A 1/0 lines (bidirectional, 3-
state, or open-drain). These eight I/0 lines
transfer information between the 78036's Port A
and external devices.

PBy-PBy. Port B 1/0 lines (bidirectional, 3-
state, or open-drain). These eight I/0 lines
transfer information between the 78036's Port B

'

and external devices. They may also be used to
provide external access to Counter/Timers 1 and 2.

PCo-PC3.  Port C I/ Llines
3-state, or open-drain).

(bidirect ional ,
These four 1/0 lines are

"used to provide handshake, WAIT, and REQUEST lines

for Ports A and B; to provide external access to
Counter/Timer 3; or to access Port C of the Z803.

PCLK: (inpwt, TTL—compatible). This is a peri-
pheral clock that may be, but is not necessarily,
the CPU clock, It is used with timers and
REQUEST/WAIT logic.

R/M. PRead/Mrite (input). R/W indicates that
the CPU is reading from (High) or writing to (Low)

* the 78036.

* When AS and DS are detected Low at the same
time (normally an illegal condition), the Z-CIQ
is reset.

7.5 18036 (Z-CI0) READ CYCLE TIMING

The CPU places an address on the Address/Dat a
bus. The most-significant bits and status infor-
mation are combined and decoded by external logic
to provide two Chip Selects (C_SU and CSq). Six
bits of the least-significant byte of the address
are latched within the 28036 and used to specify a
18036 register. The data from the register gpeci-
fied is strobed onto the Address/Data bus when the
CPU issues a DS. If the register indicated by the
address does not exist, the Z803 remains high-
impedance.

AS

N/
\_/
“___/ \_
7 -

=TT\

Figure 7-3. 78036 (Z-CIO) Read Cycle Timing
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WRITE DATA

ADDRESS
ADo-AD7 VALID x

Figure 7-4. 78036 (Z-CI0) Write Cycle Timing

7.6 78036 (Z-CIO) WRITE CYCLE TIMING

The CPU places an address on the Address/Data
bus. The most-significant bits and status infor-
mat ion are combined and decoded by external logic
to provide two Chip Selects (CSy and CSq). Six
bits of the least-significant byte of the address
are latched within the Z8036 and used to specify a
7803 register. The CPU places the data on the
Address/Data bus and strobes it into the 78036
register by issuing a Ds.

7.7 28036 (Z-CI0) INTERRUPT ACKNOWLEDGE TIMING

When one of the IP bits in the Z8036 goes High and

interrupte are enabled, the 28036 pulls its Int
output line Low, requesting an interrupt. The CPU
responds with an Interrupt Acknowledge cycle.
when INTACK goes Low with IP set, the 28036 pulls
its IEOD Low, disabling all lower-priority devices
on the daisy-chain. The CPU reads the 128036
interrupt vector by iseuing a Low DS, thereby
strobing the interrupt wvector onto the Address/
Data bus. The IUS that corresponds to the IP is
also set, which causes IEO0 to remain Low.

i /S

:

wou-a0

+INTACK IS DECODED FROM 28000 STATUS

Figure 7-5. 1803 (Z-CI0) Interrupt Acknowlsdge
Timing

2014-017,018
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8.4 PIN DESCRIPTIONS

Ag-Aq. Address Lines (input). These two lines
are used to select the register involved in the
CPU transaction: Port A's Data register, Port B's
Data register, Port C's Data register, or a con-
trol register.

CE. Chip Enable (input, active Low). A Low level
on this input enables the 78536 to be read from or
written to.

Dg-Dy. Deta Bus (bidirectional, 3-state). These
eight data lines are used for transfers between
the CPU and the CI0, ) .

IEI.  Interrupt Enable In (input, active High).
IEl is used with IED to form an interrupt daisy-
chain when there is more than one interrupt-driven
device. A High IEI indicates that no other
higher-priority device has an interrupt under
service or is requesting an interrupt.

IED. Interrupt Enable Out (output, active
High). IE0 1is High only if IEI is High and
either:

(1) the CPU is not serving ‘an interrupt from the
CIG, or

(2) during an Interrupt Acknowledge cycle, the CIO
18 not requesting an interrupt.

1IE0 is connected to the next lower-priority
device's IEl input and thus inhibits interrupts
from lower-priority devices.

INT. Interrupt Request (output, open-drain,
active low). This signal is pulled Low when the
18536 requests an interrupt.

INTACK. Interrupt Acknowledge (input, active
Low). This input indicates to the 18536 that an
Interrupt Acknowledge cycle is in progress.

INTACK must be synchronized to PCLK, and it must
be stable throughout the Interrupt Acknowledge
cycle.’

PAg-PA;. Port A I/0 lines (bidirectional, 3-
state, or open-drain). These eight I/0 lines
transfer information between the CIO0's Port A and
external devices.

PBg-PB;. Port B I/0 lines (bidirectional, 3-
state, or open-drain). These eight I/0 lines
transfer information between the 78536's Port B
and external devices. They may also be used to
provide external access to Counter/Timers 1 and 2.

PCy-PC3. Portt C 1/0 lines (bidirectional, 3-
state, or open-drain). These four I/0 lines are
used to provide handshake, WAIT, and REQUEST lines
for Ports A and B; external access to Counter/
Timer 3; or access Lo the Z8536's Port C.

PCLK. Peripheral Clock (input, TIL-compatible).
This is the clock used by the internal control
logic and the counter/timers in timer mode. (It
does not have to be the CPU clock.)

RD*.  Read (input, active Low). This signal
indicates that a CPU 1s reading from the CIO.
During an Interrupt Acknowledge cycle, this signal
gates the interrupt vector onto the Data bus if

the 78536 13 Lhe highest-priority device
requesting an interrupt.
WR®.  Write (inpuwt, active Low). This signal

indicates a CPU write to the 78536.

\
* When RD and WR are detected Low at the same
time (normally an illegal condition), the Z853¢
is reset,.

8.5 18536 (CI0) READ CYCLE TIMING

At the beginning of a read cycle, the CPU places
an address on the Address bus. Bits Ag and Ay
specify a 78536 register; the remaining address
bits and status information are combined and
decoded to generate a Chip Enable (CE) signal that
selects the 78536. When Read (RD) qoes Low, data

from the specified register is gated onto the Data
bus.

Ag-Aq

X_

ADDRESS VALID

X

& T\

/

JE—

Figure 8-3.

“ READ DATA )——

78536 (CI0) Read Cycle Timing
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Z-ClIO and CIO pin Functions and Assignments
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Figure 1. Pin Functions
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Figure 1. Pin Functions

VAR 40 []AD,

agg[ 2 3 [] A0,

apg[] 3 3 [J a0,

PORT A ap;[] 4 37 [J Ao
B3] s 3 [1¢s

aw (e s []cs

ano(C] 7 u[]4s

R P[] ® 33 [Jrae

re,[] ¢ 32 [Jpa

PORT C pe.[] 10 lzfgl’o‘ 3 [Jeae
p; [ 11 30 []PAs

e, (] 12 2 [ras

pBs[] 13 28 {JPAs

pey[] 14 27 [ Pas

pe; (] 15 2 [ ]Par

PORT B pcuk ] 16 25 [JINTACK

w17 a4 [Nt
€0 ] 8 2a[]+sv

pcog 10 2z{Jrcs

pci[] 20 21 [} PC:

Figure 2. Pin Assignments

o] 1 40 oy
05[] 2 3 [0,
oe[] 38 [ ]y
PORT A o ¢ ar [Joo
s 36 [ JCE
wa[] s 35 [Jas
ano[] 7 4 [Ja
pe[l e 13 [Jrac
ZARE 32 []pas
PORT C P[] 10 Z8836 a[]pa,
cio
e8] 11 30 [JPas
re, (] 12 2 {]Pas
ees[] 13 28 [JPAs
pes[] 4 27 [ PAs
o . pe; ] 15 .2 :]PA;
PORT 8 pck[] 18 26 [ JINTACK
w(] 7 u [JiNt
ieo ] 18 23[] +6v
rco] 19 2 [Jrc
e[ 20 Pl B )

Figure 2. Pin Assignments
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Absolute

Voltages on all inputs and outputs

Stresses greater than those listed under Absolute Maxi-

Maximum with respecttoGND. ......... -0.3Vto +7.0V mum Ratings may cause permanent damage to the device.
Bmings ) ) ) This is a stress rating only; operation of the device at any
Operating Ambient condition above those indicated in the operational sections
Temperature ................. As Specified in of these specifications is not implied. Exposure to absolute
Ordering Information maximum rating conditions for extended periods may affec‘
device reliability.
Storage Temperature. .. .. ... -65°Cto +150°C
Standgrd The characteristics below apply for the B +475V < Voo < +528V
Test following standard test conditions, unless BCGND =0V
Conditions otherwise noted. All voltages are-referenced to mT ified in Ordering Ini H
GND. Positive current flows into the refer- A as specilied In Lt erm(g niorma 101"1
enced pin. Standard conditions are as follows: All ac parameters assume a load capacitance
of 50 pF max. ' .
+5V YEV
22K
FROM OUTPUT 22K
UNDER TEST
FROM OUTPUT
s0pF is‘o UNDER TEST
I 1
Figure 21. Standard Test Load Figure 22. Open-Drain Test Load
DC Symbol Parameter Min Max Unit Condition i
Charac-
teristics Vin Input High Voltage 2.0 Vee+0.3 A2
Vi Input Low Voltage -03 0.8 v ’
Vou Qutput High Voltage 2.4 \' Ioy= —250 pA
VoL Output Low Voltage 0.4 v loL= +2.0mA '
. 0.5 A Iop= +3.2mA
I Input Leakage +10.0 pA 04 = V=< +24V
I Output Leakage +10.0 pA . 04 = Voyr = +24V
e Ve Supply Current 250 mA
VCC= 5V + 5% unless otherwise specilied, over specifiec| temperature range.
Capacitance Symbol :  Parameter Min Max Unit Test Condition
Ciy Input Capac1t§nce 10 . pF Unmeasured Pins
Cout Output Capacitance 15 pF Returned to Ground
Cro Bidirectional Capacitance 20 pF ’
f = 1 MHz, over specified tempe;atune range.
Ordering Product Package/ :
Information Number Temperature Speed Description
728536 CE, CM, CMB, CS,
DE, DS, PE, PS 4.0 MHz CIO (40-pin)
Z8536A CE, CM, CMB, CS,
DE, DS, PE, PS 6.0 MHz Same as above
28036 CE, CS, DE, DS, PE, PS 4.0 MHz Z-CIO (40-pin)
78036 - CM, CMB 6.0 MHz Same as abové
Z8036A CE, CM, CMB, CS,
DE, DS, PE, PS 6.0 MHz Same as above

NOTES: C = Ceramic, D = Cerdip, P = Plastic; E = -40°Cto +85°C, M = -55°C to + 125°C, MB = -55°C with MIL-STD-883 with Class

B processing, S = 0°C to +70°C.
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External Interrupt Acknowledge signal, 5:4-6, 7:2-3, 8:1-3

Count Enable (ECE) bit, 2:13, 4:3 Interrupt control logic, 1:4, S5:1

Gate Enable (EGE) bit, 2:13,15, 4:3 Interrupt priority, 5:1

Output Enable (EOE) bit, 2:13 Interrupt Request (INT) signal, 2:9,14, 5:2,4,6,
Trigger Enable (ETE) bit,2:13 7:3, 8:3

IDE (see Interrupt On Error bit)
17 (see Interrupt Pending bit)

, -G~ IRF (see Input Data Register Full bit)
~ I1B (see Interrupt on Two Bytes bit)
Gate, 1:1,4, 2:3,13,15, 3:4, 4:1,3-4, 8:2 IUS (see Interrupt Under Service bit)

Gate Command (GCB) bit, 2:15
GCB (see Gate Command bit)

-L-
-H- Latch on Pattern Match (LPM) bit, 2:7, 3:2
Latched mode, 3:2

Handshake modes, 3:4-5 LZ (see Counter/Timer Link Control bit)

Interlocked, 3:4,8-9,15-16 Linked port operation, 3:22

Pulsed, 2:7, 3:1,4,10,16-17,19 L°M (see Latch on Pattern Match bit)

Strobed, 2:7, 3:4,9,16,18,20

3-Wire, 2:7, 3:5,10-12,17-19
Handshake Port operation, 1:1, 2:7, 3:3-21 -M-
Handshake Type Specification (HTS) bits, 2:8
Handshake types, 3:8 Master
Hardware reset, 2:4 Configuration Control register, 2:4-5,15, 3:3,21
HTS (see Handshake Type Spec}fication bits) Interrupt Control register, 2:3-4, 6:1

Interrupt Enable (MIE) bit, 2:4,16, 5:2,4-5
MIE (see Master Interrupt Enable bit)
.

1E (see Interrupt Enable bit) -N-
IEI (see Interrupt Enable In signal)
IE0 (see Interrupt Enable Out signal) No Vector (NV) bit, 2:4, 5:4,6
IMO (see Interrupt on Match Only bit) NV (see No Vector bit)

IN/OUT Line, Port C, 3:18-19,21
Input Data register, 1:3, 2:6,9-10,12, 3:3,19

Input Data Register Full (IRF) bit, 2:9,16, 3:5,9, -0-
12,19, 4:3 ]
Input port with handshake modes, 3:5 - OR mode, 2:7,16, 3:2,13, 5:3
INT (see Interrupt Request signal) 0R-PEV (see OR-Priority Encoded Vector mode)
Initialization, 6:1 OR-Priority Encoded Vector (OR-PEV) mode, 2:9,
INTACK (see Interrupt Acknowledge signal) 3:1,7,13, 5:1
Interrupt, 5:1 ORE (see Output Data Register Empty bit)
Enable (IE) bit, 2:8-9,14, 5:2,5-6 Output .
Enable In (IEI) signal, 2:4,17, 5:2, 6:1, 7:2, Data register, 1:3, 2:6,9,11-12, 3:2-3,12,16,
8:2 20,21, 6:2
Enable Out (IEQ) signal, 2:4, 5:2, 6:1, 7:2-3, Data Register Empty (ORE) bit, 1:1,3, 2:1,3,5,7,
8:2-3 . 13,16, 3:13,15,20, 5:3
Error (ERR) bit, 2:9,14,16, 3:2, 4:4 Duty Cycle Select (DCS) bits, 2:13, 3:10
On Error (IOE) bit, 2:9, 3:2 Output port, 1:1, 2:6-9,11, 3:1-2,4,11, 6:2
On Match Only (IMO) bit, 2:6-7, 3:8,15,20-21 With handshake modes, 3:12

On Two Bytes (ITB) bit, 2:6-7, 3:3,5,12-13,19
Pending (IP) bit, 2:5-6,8-9,14,16, 3:9, &4:4,

5:2, 6:2, 8:3 -P-
Under Service (IUS) bit, 2:4,8-9,14, 5:2, 7:3,

8:3 PA VIS (see Port A Vector Includes Status)
Vector registers, 134, 2:4,16-17, 5:3-6, 7:3, PAL (see Port A Enable bit)

8:2-3




Pattern .
Definition registers, 2:11
Mask registers, 1:3, 2:2,11 -
Match Flag (PMF) bit, 2:9,16, 3:2,7,13-14,20,
5:3
Mode Specification (PMS) bits, 2:7,9, 3:6,7,
13,14 .
Agolarity registers, 1:3, 2:2,11
Transition registers, 1:3, 2:2,11
Pattern Match mode, 2:11,3:3,6-8,13-14,20
Pattern recognition logic, 3:1
PB VIS (see Port B Vector Includes Status)
PBE (see Port B Enable bit)
PCE (see Port C Ensble bit)
PCLK (see Peripheral Clock)
Peripheral Clock (PCLK), 2:7,9,13, 3:15,21, 4:2-3,
5:2, 7:1-2, 8:1-2
PLC (see Port Link Control bit)
PMF (see Pattern Match Flag bit)
PMS (see Pattern Mode Specification bits)
Pointer register, 2:1,3, 6:2-3
Port, 1:1,3, 2:10,16, 3:1, 5:1,3, 7:2, 8:2
A Enable (PAE) bit, 2:3,5, 3:13, 6:1-2
A Vector Includes Status (PA VIS) bit, 2:4
B Enable (PBE) bit, 2:3,5, 3:13
B Vector Includes Status (PB VIS) bit, 234
C Enable (PCE) bit, 2:3,5
Command and Status registers, 2:8-9, 5:3
Data registers, 2:9,11, 3:3, 6:2, 8:2
Handshake Specification registers, 2:2,7, 3:8,20
Link Control (PLC) bit, 2:5, 3:3,21-22
" Mode Specification registers, 2:2,6,8, 3:8,1%,
19,21
Type Select (PTS) bits, 2:6
Port: Bidirectional, Input, or Output, 2:6-7,9,
3:3,11,15-16,18, 5:1
Priority handling, 5:1-2
PTS (see Port Type Select bits)
Preemption handling, 5:3
Programming the device, 6:2-3

)

-R-

RCC (see Read Counter Control bit)

Read Counter Control (RCC) bit, 2:5,15, 4:3, 6:2

Read Cycle timing, 7:2, 832

Ready For Data (RFD) signal, 3:9-11,15,17-19

REB (see Retrigger Enable bit)

REQUEST, 1:1,3, 2:4,10,13-14, 3:1-2,5,12,20-21,
4:4, 5:1, 6:1-2, 731, B:1

REQUEST/WAIT Logic, 3:20-21

REQUEST/WAIT Specification (RWS) bits,
2:7-8,10,13, 3:1,20-21, 6:2, 7:1-2

RESET (see Reset bit)

1:1,3,

RESET bit, 2:1,3,7,16, 4:1,3, 5:3, 611, 732, 832

RETI (see Return from Interrupt Instruction)

Retrigger Enable (REB) bit, 2:13,15, 3:1,4,8, 4:3,
7:3

Return from Interrupt Instruction (RETI), 5:3

RFD (see Ready for Data signal)

Right Justify Address (RJA) bit, 2:3-4, 6:2

RIA (see Right Justify Address bit)

RWS (see REQUEST/WAIT Specification bits)

5=

SB (see Single Buffer bit)

Single Buffer (s8) bit, 2:6-7,10,15, 3:3,5-6,8,
12-13,15,19,20-21

Single-buffered port, 2:6, 3:13,19

Special 1/0 Control registers, 1:3, 2:2,10

-1-

TC (see Time Constant)

1CB (see Trigger Command bit)

Time Constant (TC), 1:3, 2:5, 3:10,15,17, 4:1-2,4,
5:2 ’

Trigger Command (1CB) bit, 2:10,13,15-16, 4:2,4

W=

WAIT, 1:1,3, 2:5,7,10,13, 3:1,15,20-21, 6:2,
7:1-2, 8:1-2

Write cycle timing, 7:3, 8:3

Write-protect mask, 2:12

-7-

7-BUS/Non-2-BUS interrupt operation, 5:4-5
78036, 1:1,4, 2:1-4,9-10, 3:2%, 5:1,3-5, 6:1-2,
7:1
Pin assignments, 7:1
Pin functions, 731

78536, 1:1,4, 2:1,9-10,12, 3:2%, 5:1,3,5-6, 6:1,
8:1
Pin assignments, 8:1,
Pin functions, 8:1

1's catcher, 1:1, 2:5,9-10, 3:2-3, 4:1, 6:2






