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FEATURES

o Dbject code compatible with 280, plus Multiply,
Divide, and obther instructions, and new
addressing modes.

® 512K byte memory address space with on-chip

paged memory management .
s 6-25 MHz CPU,

s On-chip clock oscillator with programmable

scaler for bus Liming.

»  7280-Bus compatible.
s Supports the three Z80 interrupt modes, plus &
new fourth mode that allows trap handling and

anterrupt nesting.

e Breakpoint and single step implemented as Lraps
to facilitate debugging.

e System and User modes.
e Optional separation of program and data.

o On-chip refresh with 10-bit addressing.

GENERAL DESCRIPTION

The Z8108 15 a 4D-pin microprocessor that operates
on the Z80 bus. It incorporates advanced archi-
tectural Ffeatures for grealer throughput and
increased memory addressing, while maintaining Z80
object code compatibility. These new fealtures
provide a continuing growth path for present 780-
based designs and a high-performance microproces-
sor for future designs.

The 28108 is an enhanced version of the ZB0 Cen-
tral Processing Unit (CPU),  Advanced features
such as dual mode (System/User) operation and a
sophisticated interrupt and trap handling mecha-
nism are supported by the CPU architeclure. The
Z80 instruction set has been retained to provide
binary code compabibility with the present Z80.
The augmented instruction set provides enhance-

ments and extensions to many 780 instructions.
Four new addressing modes have been added. to
increase the flexibility and power of the instruc-
tion set. The ZB108 also contains an on-chip clock
oscillator and a refresh controller thab provides
10-bit refresh addresses for dynamic memories.

One amportant requirement for today's microproces-
gor-bused system design is to 1ncrease memory

address space beyond 64K bytes for  8-bit
machines.,

The 78108 provides this capability with
its on-chip Memory Management Unit (MMU). The MMU
dynamically translates memory addresses to allow
the microprocessor to address 512K bytes. In
addition to enabling an expanded address space,
the M4U performs other memory management functions
previously handled by dedicated off-chip memory
management devices.

cru

Ihe  following sections deseribe the 28108
System/User mode, data bypes, address spasces, and
regislter sels.,

System/User Mode

The 728108 microprocessor can run in either System
or Usec mode. In System mode, all of the instruc-
tions can be executed and all of the CPU registers

ot




can be accessed. System mode is intended for use
by programs that perform operating system func-
tions. In User mode, some instructions cannol be
execubtsd and some regiaters of the CPU are
inaccessible. In general, User mode of operation
is intended for use with applicetion programs.

This separation of CPU resources promotes the
integrity of the system. Programs operating in
User mode cannot access those aspects of the CPU
that deal with system interface events. lo fur-
ther support the System and User modes, there are
two Stack Pointers--one each for both System and
User mode stacks. To ensure that tho user stack
ia free of system information, the information
saved on the occurrence of interrupts or traps is
always pushed onto the System stack before the new
program status is loaded into the Program Counter
and Master Status register.

Data Types

The CPU of the ZB108 microprocessor can operate on
bits, BCOD digits (& bits), bytes (8 bits), words
(16 bits), and byte strings. Bits in registers or
memory can be sebt, cleared, and tested. BCD
digits, packed two to the byte, can be manipulated
with the Decimal Adjust Accumulator and Rotate
Digit instructions. Bytes are operated on by
B8-bit load, arithmetic, logical, and shift-and-
rotate instructions. Words are operated on by the
16-bit load and 16-bit arithmetic instructions,
Block move and search operations can manipulate
byte strings up to 64K bytes long.

Address Spaces

The 28108 microprocessor supports four separabe
address spaces. These address spaces correspond
to the different kinds of locations that can be
addressed, Lthe method by which the logical
addresses are fopmed, and the translation mecho-
nism used to map the logical address into physical
locations. The four address spaces are discussed
below.

CPU Registers. This address space consists of
the CPU registers available to the progeammer that
are used for data or address manipulation. These
registers include £, A, By C, D, E, H, L, F', A",
By @y DYy 1By RN L, IXG 1Yy 95Py USR, PCy 1
and R.

CPU Status and Control Registers. This address
space consists of all the CPU control and status
registers. The CPU status and control registers
are the Master Status register, Bus Timing and
Initialization register, Bus Timing and Control
register, System Stack Limit register, Trap Con-
trol register, Interrupt/Trap Vector Table Pointer
register, and 1/0 Page register.

Memory . Two memory address spaces, one cach for
both System and User mode of operation, are sup-
ported. The appropriake memory space is selected
by the System/User bit in the Master Status regis-
ter. Only memory addresses are translated by the
memory management mechanism.

1/0. The 1/0 address space is accessed by 1/0
instructions only.

REGISTER SEY

The Z8108 microprocessor uses a superset of Lhe
present Z80 CPU registers. The agditional regis-
ters of the 78108 are: User Stack Pointer
register, Master Status register, Bus Timing and
Initialization register, Bus Timing and Control
register, System Stack Limit register, Trap
Conktrol register, Interrupt/Trap Vector Table
Pointer register, and I/0 Page register. A short
description of the CPU registers follows.

Primary and Alternate Register Files. The Primary
and Alternate [designated by ' (prime)] register
files each contain an 8-bit accumulator (A), an
8-bit Flag register (F), and six 8-bit qgeneral-
purpose reygisters (8, C, D, E,'H, L)+ The Primary
register File is normally used as the working

file, but the Exchange instructions allow the
Alternate file ko be substituted for it. The
accumulator is the destination register for B8-bit
arithmetic and logical instructions and the Flag
register contains status information. The HU
register pair is used as a 16-bit accumulator. The
six general-purpose registers can ‘be paired (BC,
DE, HL) to form three 16-bit general-purpose rey-
igters.

Index Registers. The two index registers, 1X and
1Y, each hold @ 16-bit base address that is used
in indexed addressing modes. They each can also
be used as two 8-bit general-purpose registers.

Stack Pointers. Two hardware Stack Pointers, the
System Stack Pointer (SSP) and the User Stack
Pointer (USP), supporb the two modes of operation
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of the microprocessor and gerve as s base for
celative addresses. The System Stack Pointer is
used for saving informabtion when an interfupt or
trap occurs and for supporting subroutine calls
and  veturas in o System  modge, The User Stack
Pointer is wused for supporting subroutine calls
and returns in User mode.
Program Counter.
step through instructions in the currently execut-
ing program and as a base for relative addresses.

The Program Counter is wsed to

Interrupt Register. The Interrupt register (1) is
used in Interpupt Mode 2 to generate the 16-bit
logical address of an interrupt service routine.
Ihe Intecrupt register supplies the upper eight
bits of the indirect address and the interrupting
peripheral supplies the lower eight bits.

R Register. [The R register can be used as a
general-purpose B-bit read/write register. The R
registor is not associated with the refresh
address, and its contents are changed only by a
system mode program.

Master Status Register. The Master Status Regis-
ter dis a 16-bit register that contains status
about the currently-executing program.

Bus Timing and Initialization Register. The Bus
Timing and Initialization register is wused to
specify the scaling of the CPU clock For bus
transactions and the control of automatic memory
Wait state generation. The CPU clock can be
scaled by 1, 2, or 4 to achieve reduced system

leru, one, two, or three Wait states
inserted in  each memory

clovk rates.
can  be  automatical ly

transaction.

Bus Timing and Coalrol Register. The Bus Timing
ang Control regisler is used Lo specify the timing

of 1/0 and interrupt transactions, and whether
interrupts are to be vectored or not. Zero, one,
two, or Lthree additional Wait states may be

inserted in each 1/0 transaction. Similarly zero,
oney, two, or three Wait states may be inserted
during intercupt acknowledge to allow additional
time for the interrupt acknowledge daisy chilin to
setble.

System Stack Limit Register. The System Stack

Limit register is wused to aet the boundary
conditions for a System Stack Overflow Warning
trap.

Trap Control Register. The Trap Control register
enables the maskable truaps.

Interrupt/Trap Yector Table Pointer Register. The
Interrupt/Trap Vector Table Pointer is a 16-bit
register used to point to the start of the Inter-
rupt/Trap Vector Table.

1/0 Page Register. The 1/0 Page Reygister is an
8-bit register that is wused to expand the 1/0
address space. During an I1/0 operation, the con-
tents of the 1/0 Page register are appended to the
normal 16 bits that are output during a Z80 1/0
operation, enabling groups of I/0 locations ko be
accessed,

INTERRUPT AND TRAP STRUCTURE

The following sections describe interrupts and
traps, interrupt modes, and trap conditiona.

Interrupts and Traps

The 28108 contains a flexible and powerful inter-
rupt and trap structure. Interrupts are external
asynchronous events requiring CPU akttention and
are generally triggersd by pecipherals needing
service. Traps are synchronous events that are
the resporse by the CPU to certain events detected
during the attempted execution of an inatruction.
Both intecrupts and traps are processed in a simi-
lar, manner by the CPU.

Two Ltypes of interrupt are supported, nonmaskable
and maskable. The nonmaskable interrupt cannot be

disabled by software and is typically used for
high-priority events ‘that require immediate
attention. The maskable interrupt can be disabled
or masked by clearing the appropriate bit in the
Master Status register, The maskable interrupt
can be programmed to be either vectored or
nonvectored in Intecrupt Mode 3.

Interrupt Modes

The four 78108 described

below.

interrupt modes are

Mode Dy 1, and 2

When operating in Interrupt Modes 0, 1, or 2, the
CPU responds to external interrupts in a manner
similar to that of the 80 microprocessor. All
nonmaskable interrupts are serviced by jumping to




2 sLar ocat von 0066H, Maskable xn(errupls are

serviced differently, depending on which inlerrupt
mode 18 active, When an Mode 0, the CPU executes
an anstruction placed on the data bus by the
wnterrupting device.  In Mode 1 operation the CPU
restarts at Jocation 0038H, In Mode 2, the CPU
uses a vector placed on the bus by the inLerrupl-
ing device combined with the value of the | regis-
ter to access a table of addcesses for interrupt
gervioe routines.

Mode 3

Mode 3 13 a new 1ntecrupt service mode intended to
wmprove interrupt and trap handling. In Interrupt
Mode 3, wupon receiving an interrupt or trap, the
current program status (the Program Counter value
and contents of the Master Staktus register) is
pushed on the stack and a new program status is
loaded from memocy. The saving of the old Master
Status register allows Ffor complete nesting of
interrupts, since the state of the previous
interrupt enable is saved on the stack. For traps
and nonvectored interrupts, ‘the new Program
Counter and Master Status values are loaded from
pre-agsigned locations in the Interrupt/Trap
Vector Table. 1f a vectored maskable interrupt is
received in Mode 3, a vector is used to index into
the Interrupt/Trap Vector table to fetch a new
Program Counter value. The new Mgster Status
register 18 loaded from a pre-assigned location in
the table.

Trap Conditions

The 28108 allows for the efficient processing of
traps. The 28108 supports the following traps:

Privileged Instruction Vrap. This Lrap occurs
whenever the CPU atlempts to execute a pravileged
mstruction while 1n User mode.

System Call Trap. This Lrap occurs whenever o
System Call (SC) anstruction is  executed. It
allows for an orderly Lransition to be made from
User to Sysltem mode.

Access Violation Trap. This trap occurs whenever
a logical address to be translabed by the MMU uses
a Page Descriptor register with the Valid bit
cleared to 0, or the Write Protect bit et to 1.

System Stack Overflow Warning Trap. This trap
occurs whenever a Push performed on the system
stack causes the stack to pass the boundary set in
the System Stack Limit register. This trap can be
disabled by clearing the stack overflow warning
trap enable flag.

Division Exception Trap. This trap occurs when-
ever the division instructions are executed with
either a divisor of zero or when an overflow
occurs in the quotient.

Single Step Trsp. This trap occurs whenever the
Single Step Pending control bit of the Master
Status register is set. This trap allows programs
to be reliably stepped one instruction at a time.

Breakpoint on Halt Trap. This trap occurs when-
ever a Halt instruction 1s encountered while the
Breakpoint on Halt control bit of the Master
Status register 1s set. This trap provides a
breakpoint facility that is useful for debugging.

ADDRESSING MOOES

Addressing modes are used by the CPU to calculate
the effective address of an operand needed for
execution of an instruction. Nine addressing
modes are supported by the ZB108. 0Of the nine

addressing modes, four modes are new to the Z8108:
Indexed (with 16-bit displacement), Stack Pointer
Relative, Program Counter Relative, and Base
Indexed. The remaining modes are the same as the
780 addressing modes. The 28108 addressing modes
are summarized in Figure 1.

—



! Mode Operand Addressing Operand Value

3 In the Instruction  In a Register In Memory or I/Q
( 3 Th f th
e contents of the
Register [ rearsver aooress f—{ orenano | Casiita

Immediate In ll"ne instruction O

G Reaiste The contents of the location
egister - y h ddress is in th
REGISTER ADDRESS I——» anonesij———-——h OPERAND whose address is in the
Indirect L r register

The contents of the location

Direct E I OPERAND I whose address is in the

Address instruction

The contents of the location
1 whose address is the
HEGISTER ADDRESS —a-I INDEX I»————‘
address in the instruction,

*Index - ] y
( BASE ADDRESS (:>—" offsot by the contents of
| the register

The contents of the location

REGISTER ADDRESS ——-I AODRESS whose address is in the
Short Index — J } @ register, offset by the
DISPLACEMENY hy signed displacement in the
instruction

The contents of the location
whose address is the

@ *Relati EOVALUE ‘ contonts of the program
elative W ’ counter, ofiset by the
displacement in the
instruction

The contents of the location
whose address is the
. *Stack Pointer m-_—,!\ ' contents of the stack
Relative | DISPLACEMENT 1' - ® { OPERAND I pointer, offset by the
displacement in the
instruction

The contents of the location

“B Ind REGISTER ADDRESS 1}—+=|  ADDRESS 1 whose address is the
ase lnaex
: REGISTER ADDRESS 2 f—w{ DISPLACEMENT (+) con!en;s olflu;egl;ner,
? offset by the displacement

in a register

( * = New addressing modes on the 28108

Figure 1. Addressing Modes
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¥ Index.

Register. The effective address of the uperand is
one of the 8-bit registers (A; By €y Dy Ly Hy L,
IX==high or low byte, or 1Y--high ot low byte) or
one of the 16-bit registers (BC, OC, HL, IX, 1Y,
or S5P) or one of the special byte registeps (I or
R).

Immediate. The operand is in the instruction
itself and has no effective address.

Register Indirect. The contents of a register
gpecify the effective address of the operand. For
memory accesses, the HL vtegister is most often
used. The C register is used for I/0 and control
register space accesses.

Direct Address. The operand is in the location
whose address is contained in the instruction.
Depending on the instruction, the specified
operand will be either in 1/0 or memory space.

The effective address of the operand is
specified by adding the 16-bit address contained

¢ Relative.

% Base Index.

in the instruction to a two's complemant  index
contained in the ML, IX; or 1Y regisler.

Short Index. [The effective address of the operand
is computed by adding the B-bit two's complement
signed displacement contained in the instruction
to the contents of the IX oc 1Y register. This
addressing mode 15 equivalent to the 780 indexed
mode .

An 8- or 16~bit displacement contained
in the instruction is added to the Program Counter
to generate the effective addcess of the o;)'é'rnnd.
Stack Pointer Relative. The effective address of
the operand is computed by adding a 16-bit two's
complement displacement contained in the
instruction to the contents of the Stack Pointer.

The effective address of the operand
is the location whose address is computed by
adding the contents of either HL, IX, or 1Y to the
contents of another of these Lhree registers.

INSTRUCTION SET GROUPINGS

The 28108 operates with an instruction set that
is divided into ten basic groups. These groups
ares

8-bit Load. Instructions in this group load an
8-bit byte into a register or memory location.

16-bit Load and Exchange., Instructions in this
group load two bytes of daka into memory or
registers.

Block Transfer and Search. Instructions in this
group support block transfer and string scarch
functions on byte strings up to 64K bytes long.

8-bit Arithmetic and Logic. Instructions in this
group pecform  arithmetic and logical  byte
operations. New instructions include Multiply and
Divide.

16-bit Arithmetic and Logic. Instructions in this
group perform 16-bit arithmetic operations. New
instructions  include Compare, Multiply, and
Divide.

Rotate, Shift, and Bit-Manipulation. Instructions
in this group test, set, and reset bits within
bytes, rotate and shift byte date one bit
position, and rotate BCD digits left and right.

Program Control. Instructions in  this group
affect the Program Counter (PC) and as a result
control program flow. The Syskem Call inskruction
provides controlled entry into System mode Ffrom
User mode programs.

1/0.  Instructions in this group transfer bytes,
or strings of bytes between peripheral devices and
the CPU registers or memory.

CPU fontrol. Instructions in this group affect
the CPU control and status registers, as well as
other miscellaneous instructions.

MEMORY MANAGEMENT UNIT (MMU)

The 28108 microprocessor containg an on-chip
MMU.  The MMU allows access to more than 64K bytes
of physical memory (the 78108 can access up to
512K bytes) and provides memory protection fea-
tures typical of those found on large systems.
Access violations such as  dnvalid mapping and

writes Lo write-protected pages are detected by
the MMU, which initiates a trap sequence to signal
the error. When first powered up the processor
looks like a 780 bLecause the MMU feabures are oot
enabled. It is only after the MMU is enabled
through software that the iemory addressing is
expanded.

1-6

~e




% S

{l
¢

[he physycal address space is expanded by dividing

the 64% byte logical address space (the space
manipulated by the program) into pages., These
pages are then mapped 1nka the larger physical

of the Z8108. The actua) size of
the page depends on whether program/data separa-
tron a3 enabled ov nob. IF program/dala separa-
Lion mode is enabled, each page 1s 8K bytes in

address space

length, If not, the page length is reduced to 4K
bytes. Using this page mapping technique, 16-bit
logica)l  addresses are translated into 19-bit

physical addresses in the 28108, Address transla-
tion can occur both in system and in user mode,
with separate branslation facilities used for each
: mode. The MMU  further provides gseparat ing
Ginstruclzlo’n references from data references,
Wenahling programs of up to 64K bytes to manmipulate
up Lo 64K bytes of data without operabing system
intervention.

for

The ‘on-chip mapping mechaniom consists of two seks
of 16 Page Descriptor registers--s set of 16 for
both System and User mode. Associated with ‘the
Page Descriptor registers is a control register
that governs the MMU activities. ALl MMU regis-
ters are accessed through the 1/0 space of the
CPU.  Each 16-bit Page Descriptor register con-
sists of a 4-bit attcibute field and a 12-bit page

i the allribute freld are the Yalid, Modifaied,
and Write Protect bits, with one bat reserved for
future use. The Valid bit indicates whether the
descriptor contains valid information.
violation will be generasted if an atlempt 1s made
tu use an anvalid descriptor for translation. The
Modified bit indicates whether or nob Lthe page
frame has been written, and can be used by operak-
wing systems to determine whether or not 8 page
needs to be written bsck to mass storage when
changing pages. The Write Protect bit, when set,
will ecause an access violation to occur whén an
attempt is made to wrile into the associated page
frame.

An access

Address Translation Without Progrom/Data Separa-
tion

When program/data separation is not enabled, the
16-bit logical address is divided into two fields,
a 4-bit index field used to select one of 16 Page
Descriptor registers, and a 12-bit offset Ffield
which will Fform the lower 12 bits of the Ffinal
physical address. The finmal physical address is
composed of seven bits of the page frame address
supplied by the selected Page Descriptor register
and the 12-bit offset supplied by Lthe logical
address. This method of translation is illus-

frame address field. Only seven bits of the page trated in Fiqure 2.
frame address Freld are used by the MMU. The bits
15 12 1 0
LOGICAL
[ INDEX ] OFFSET J ADDRESS
10 4 3 0
15 0 )
ey
e 1
PAGE FRAME
}—"’ ADORESS ATTRIBUTE \ PAGE DESCRIPTOR
| REGISTERS
Ve USER
| 5
L] /—- SYSTEM
| e
L.
0
0 | J
Ll ) B - : PHYSICAL
PAGE FRAME ADDRESS | OFFSET ] } ADDRESS
Fagure 2. Address Translation Without Program/Data Separation

2274-00)
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Address Yronslation with Progrsm/Data Separation

Figure 3 1llustrates address translation when pro-
gram/data separabion is  enabled. The Page
Descriptor register consists of a 12-bit page
frame address field. When program/data separabion
is enabled, only six bits of the page Frame
address Mield are used by the MMU.  The logical

address s divided into s 3-bit index field ond a
13-bat offset field. The physical address s the
cesult of concatenating the six bits from the page
frame addcess to the 13-bit logical offset. The
Page Descriptor register is chosen by @ &-bit
index freld, which consists of the Program/Data
Addreas status signal from the CPU and the three
index bits from the logical address.

PROGRAM!
DATA BIT
15 18 12 0
16-BIT LOGICAL PROGRAM
[ iwoex | OFFSET || OR DATA ADDRESS
| 20
3 v o
| INDEX i
10 5 4 3 0
15 0 0
0
_ 7 0
P'}&%EEQQ’E 0 PROGRAM PAGE
‘ o | ATTRIBUTE ? DESCRIPTOR REGISTERS
| 0
0
I 8 0 y,
L. T H |
- 0
0 USER
I PAGE FRAME /
ADDRESS Ol artriBUTE | |~ SR DATA PAGE i
0 74 V—-svs-rem DESCRIPTOR REGISTERS
Lo 0 |
0
0 0 )
i ]
18 13 12 0 ,
- . 19 BIT PHYSICAL PROGRAM
| PAGE FRAME ADDRESS | OFFSET | ¥ ok BATA ABDRESS

Figure 3. Address Translation with Program/Data Separation

ON-CHIP OSCILLATOR

The 28108 has an on-chip oscillator/clock genera-
tor that can be connected to a crystal or other
suitable clock source. The Ffrequency of the
processor clack is one-half that of the Ffunda-

mental frequency of the crystal or the external
clock source. This clock can then be further
divided by 1, 2, or 4 before being output as the
bus timing clock for use by the rest of the sys-
Lem.

REFRESH MECHANISM

The ZB108 contains an internal mechanism For
refregshing dynamic memories. Enabling the refresh
mechanism causes memory refresh to be performed
periodically at a user-specified rate. Refresh

transactions are identical to memory transactions
except that no data is transferred. Each refresh
transation generates a 10-bit refresh address
enabling the ZB108 to interface with large dynamic
memories. '

1-8
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FUNCTIONAL PIN DESCRIPTIONS

The 28108 functional pinout is shown an Figuce 4.

TRANSACTION
CONTROL

CPU CONTROL

BUS CONTROL

{ —| BUSREQ
INTERRUPTS {

-~ CLK
—| XTALI
~«— XTALO
— +5V

——| GND

MPU Ayl

ADp |~ 3\
ADy =
ADg J=—

ADg [t ADDRESS/

ADy |et—tm DATA ‘ ‘\"w,
ADS |t
ADg |t

AD7 | g Y.

Aqg
Aqq |
A1z
At f——s % ADDRESS
Agq >
At >
A6 F—
Asr f—m-
A1g |

Figure 4. 78108 Functional Pinout

@Trumactijm Pins

These signals provide timing, control, and data
transfer for bus transactions.

AD=AD.« Address/Data  (Bidirectional, active
High, 3-state). These multiplexed address and
data lines carry 1/0 addresses, memory addresses,
and data during bus transactions.

Ag-A1g« Address (Output, active High, 3-state).
These address lines carry 1/0 and memory addresses
during bus transactions.

AS. - Address Strobe (output, active Low,
3-otate). The rising edge of AS indicates the
beginning of & transaction and shows that the

address is valid. This signal can be used to gate
the address on the ADy-ADy lines into an external
latch.

TORQ. Input/Output Request (Output, active Low,
3-state). A Low on this line indicates that the
address lines hold valid 1/0 addresses for an 1/0
read or write operation. An I/0 request signal is
also generated with an M1 signal when an interrupt
is being acknowledged. This indicates that an
interrupt response vector must be placed on the
bus.,

Mi. Machine Cycle One (Output, active Low,
3-state). A Low on this line indicates that the
current transaction is the op code letch cycle of
an RETI instruction execution. M1 also occurs

2273:005

1-9




——o wnoayuorequest  to dndicate an  Intecrupt
Acknowledge cycle.

MREQ. Memory Request (Outpul, active Low). A Low
on this line indicates that the address bus holds
a valid address for a memory read or wrile opera-
tion.

RD. Read (Output, active Low, 3-state). A Low on
this line indicates that data is being read from
memory or an 1/0 device.

WR. MWrite (Output, active Low, 3-stale). A Low
on this line indicates that the bus holds valid
data to be stored at the addressed memory loca-
tions,

RFSH. Refresh (Oulput, wactive Low). A Low on
this line indicates that the lower ten bits of the
address bus contain a refresh address for dynamic
memories.

CPU Control Pins

These pins carry signals that control the overall
operation of the CPU.

RESET. Reset (Input, active Low). A Low on this
line resets the CPU.

WAIT.  Wait (Input, active Low). A Low on this
line 1indicates that the addressed memory or 1/0
devices need more time to complete a transaction.
Wait states are inserted as long as the signal is
active.

HALT. Halt (Output, active Low, 3-state). A Low
on this line indicates that the CPU has executed a
Halt instruction and is waiting Ffor an interrupt
before operation can resume.

Bus Control Pins

These pins carry signals for requesting and
obtaining control of the bus from the CPU.

BUSREQ. Bus Request (Jnput, active Low) A Low on
this line indicates that a bus requester has
obtained or 1s trying to obtain control of the
bus. ‘[T&

BUSACK. Bus Acknowledge (Output, active Low). A
Low on this line indicates that the CPU has
relinguished control of the bus in response to #
bus request.

Interrupt Pins

These pins carry signals ' that convey Jnéérrupt
requests to the CPU,

NMI. Nonmaskable Interrupt (Input, Edge acti—.
vated). A High-to-Low transition on NMI requests a
nonmaskable interrupt.

INT. Maskable Interrupt (Inmput, active Low). A
Low on this line requests a maskable intercupt.

System Pins

CLK.  Clock Output (Output). The frequency of ( I
the bus timing clock is derived from the
oscillator input (external oscillator) or crystal
frequency (internal osecillator), by dividing the
crystal or external oscillator by two, four, or
eight (as programmed).

XTALY. Clock/Crystal Input (Time-base input).
Connects a ceries resonant crystal or an external
single phagse clock to the on-chip oscillator.

XTALD. Crystal Output (Time-base output). Con-
nects a series resonant crystal to the on-chip

oscillator.

+5Y. v

GND. - !
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