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and Z8004. For further information refer to the individual product specifications.

Viii



Military Product Cross Reference
Products Are Available in MIL-STD-883 Class B Flow
Unless Otherwise Noted (7).

Package JAN
Device Speed in MHz C(DIP) L(LCC) MIL-M-
25 40 6.0 8.0 10.0 Pins Pins 38510  Description

*Z8001 X 48 (@) 68 F Z8000 SEG CPU
*Z8001A X 48 (@) 68 F Z8000 SEG CPU
*Z8001B X 48 (@) 68 B Z8000 SEG CPU
*78002 X 40 (1) 44 Q Z8000 NON-SEG CPU
*Z8002A X 40 (1) 44 Q Z8000 NON-SEG CPU
*Z8002B X 40 (1) 44 F Z8000 NON-SEG CPU
*Z8010 X (1) 48 (@) 68 78000 Z-MMU Z-BUS
*Z8010A X (1) 48 (@) 68 Z8000 Z-MMU Z-BUS
*Z8010B X (1) 48 (@) 68 78000 Z-MMU Z-BUS

78030 X 40 (1) 44 F 78000 Z-SCC Z-BUS

Z8030A X 40 (1) 44 F 78000 Z-SCC Z-BUS

78530 X 40 (1) 44 E 78000 SCC Multi Bus

Z8530A X 40 (1) 44 F Z8000 SCC Multi Bus

78036 X 40 (1) 44 E Z8000 Z-CIO Z-BUS

Z8036A X 40 (1) 44 E 28000 Z-CIO Z-BUS

78536 X 40 (1) 44 F Z8000 CIO Multi Bus

Z8536A X 40 (1) 44 F Z8000 CIO Multi Bus

78038 X (@) 40 (@) 44 F Z8000 Z-FIO Z-BUS

Z8038A (@) 40 (@) 44 F Z8000 Z-FIO Z-BUS

78581 X (1) 18 (TBD) 44 F 78000 CGC

78581-10 X (1) 18 (TBD) 44 F 78000 CGC

78400 X 40 (1) 44 Q 780 CPU

Z8400A X 40 (1) 44 Q Z80CPU

78420 X 40 (1) 44 Z80PIO

Z8420A X 40 (1) 44 Z80PIO

78430 X 28 (1) 44 Z80CTC

Z8430A X 28 (1) 44 Z80CTC

78440 X 40 Z80SI0/0

Z8440A X 40 Z80 SIO/0

78441 X 40 Z80SI0N

Z8441A X 40 Z80 Slon

78442 X 40 Z80SI0/2

Z8442A X 40 Z80SI0/2

78444 X (1) 44 Z80810/0,1,2

Z8444A X (1) 44 Z80810/0,1,2

28611 X (1) 40 (TBD) 44 Z8 MCU

78671 X (1) 40 (TBD) 44 Z8 MCU BASIC Debug

78681 X (1) 40 (TBD) 44 Z8 ROMless

*Available in —55°C to +110°C temperature range.

@ Future Package, contact your local sales representative for current availability.

1  Device/Package currently available in military temperature range only. Contact your local sales representative for current Class B flow availability.
Q  JAN qualified/dual-in-line package only.
F  Future proposed JAN product/dual-in-line package only.

TBD To be determined.
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28400
Z80° CPU Central
Processing Unit

Product
Specification

April 1985

oughput.

he extensive instruction set includes string, bit, byte,
3 word operations. Block searches and block
ansfers, together with indexed and relative addressing,
it in the most powerful data handling capabilities in
= microcomputer industry.

The 780 microprocessors and associated family of
peripheral controllers are linked by a vectored interrupt

Figure 1. Pin Functions

M1 Ay p——
A p—
<—— MREQ A p——n
~<——] i0Ra Ay pP—
<«—— RD N
<« WR As p—>
Ag p—
~——RFSH A7 —> | ADDRESS
Ag —— ( BUS
<«—— HALT Ay p—
I —
—] WAIT e Aqy p——>
zeochy  Aef—
——INT Az f——>
——>{ NMi Aqg f——>
Ays p——> )
———| RESET
Dy j—>
=1 BUSREQ Dy
< ~<«——] BUSACK D, je—s
D; [«— | DATA
——{ CLK D¢ je—> [ BUS
—] 5V D5 f+—>
—>}anD Dg |+—>
D7 j—>

system. This system may be daisy-chained to allow
implementation of a priority interrupt scheme. Little, if
any, additional logic is required for daisy-chaining.

m Duplicate sets of both general-purpose and flag registers
are provided, easing the design and operation of
system software through single-context switching,
background-foreground programming, and single-level
interrupt processing. In addition, two 16-bit index
registers facilitate program processing of tables and
arrays.

B There are three modes of high speed interrupt
processing: 8080 similar, non-Z80 peripheral device,
and Z80 Family peripheral with or without daisy chain.

m On-chip dynamic memory refresh counter.

Ags 1 = 40 [ A
Az [ 2 39 [] As
A [ 3 38[] As
A [ 4 7] A
a5 s 36 [ As
ck [ s 35[] As
o [ 7 34 [] As
s [ s 33[] As
os [ 9 32[] A
%10 zga00 31H A
+5v [] 11 280CPU 0[] A
o, [ 12 29 [] GND
o; [ 13 28 [ ] RFSH
Do [ 14 27 [] Wi
oy [ 15 26 [ ] RESET
INT [] 16 25 [] BUSREQ
Nmi [ 17 24 [] WAIT
HALT [] 18 23 [] BUSACK
MREG [ 19 22 ] WR
iora [ 20 21[] RD

Figure 2a. 40-Pin Dual-In-Line Package (DIP)
Pin Assignments
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Z8® 28601
Z8° Z8603

Zilog

Product
Specification

28601 Single-Chip Microcomputer with 2K ROM
28603 Prototyping Device with EPROM Interface

April 1985
Features B Complete microcomputer, 2K bytes of ROM, m Full-duplex UART and two programmable
128 bytes of RAM, 32 I/O lines, and up to 8-bit counter/timers, each with a 6-bit pro-
62K bytes addressable external space each grammable prescaler.
for program and data memory. B Register Pointer so that short, fast instruc-
B 144-byte register file, including 124 tions can access any of nine working
general-purpose registers, four I/O port register groups in 1 us.
reg}sters, and 16 status and control # On-chip oscillator that accepts crystal or ex-
registers. ternal clock drive.
B Average in§tructiorf1 execution time of W Single +5 V power supply—all pins TTL-
1.5 ps, maximum of 3 us. compatible.
B Vectored, priority interrupts for I/O,
counter/timers, and UART.
General The Z8601 microcomputer introduces a new figured as a stand-alone microcomputer with
Description  level of sophistication to single-chip architec- 2K bytes of internal ROM, a traditional micro-
ture. Compared to earlier single-chip micro- processor that manages up to 124K bytes of
computers, the Z8601 offers faster execution; external memory, or a parallel-processing ele-
more efficient use of memory; more sophisti- ment in a system with other processors and
cated interrupt, input/output and bit-manipula- peripheral controllers linked by the Z-BUS. In
tion capabilities; and easier system expansion. all configurations, a large number of pins
Under program control, the Z8601 can be remain available for I/O.
tailored to the needs of its user. It can be con-
A
—] FESET +5V fe—o +sv [ 40 [ P,
TIMING | | Ry GND f=—o xtaz [ 2 s [ Py,
conrroL | <—] 55 XTALY f—o xTaLt [ 3 % g P2
- s XTAL2 —>}°L°°K P3 [ ¢ 37 | P2
PO, P2, Py, [ s 36 [] P2,
-] PO, P2, fa—s RESET [0 6 s [ p2,
<] PO, P2, fa— rRW [ 7 34 [] p2,
(:l?BR;Lg - POy P2 fa—n (PB?TR PRO- s [e s ] ez,
PROGRAMMABLE) | o 5o P2, |«—» [ GRAMMABLE) As [ o 32 ] rz,
HOOR Ax:Ais R o p3; [J 10 z8601 31[]P
<—>| P0 2gg01 P% [+ d Mcu 2°
<« PO, MCU P2% |e—> GND [ 11 30 [ P2,
Y] (o P2yl p3, [ 12 29 [ P3,
<] P1, P3, fe——o Po, [ 13 28] P1,
SEN I8 | PO, [: 14 27 [ P1g
S | po, [ 15 26 [] P15
’?:JTE -] P1; P3; fe——o ggP‘T:L’ANO Pos E i N g a
PROGRAMMABLE) | .| py P3, | [PARALLEL IO po, [ 17 24 [] Pty
110 OR AD,-AD; P1: o5, AND CONTROL PO, E 18 23 ] P1,
| P1g P3; p—> Pos [ 19 22 [ p1,
<> P1; P3; b—a Po, [ 20 21 Py
Figure 2a. 40-pin Dual-In-Line Package (DIP),
Figure 1. Pin Functions Pin Assignments
2037-001, 002
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Super-8 Family of

Microcomputers
N Preliminary
‘ﬁ’ Product
Specification
April 1985

RES

oroved Z8 instruction set includes multiply and divide
ctions, Boolean and BCD operations.

instructions

3 threaded-code
Juages, such as “Forth.”

support

=5 Dyle registers, including 272 general-purpose
)sters, and 53 mode and control registers.

Zom 0 to 16 Kbytes of on-chip ROM with external
=ssing up to 128K bytes.

o register pointers allow use of short and fast
ctions to access register groups within 600 ns.

=ct Memory Access controller (DMA).
2 16-bit counter/timers.

> 0 40 bit-programmable I/O lines, with 2 handshake
els.

B Interrupt structure supports:
O 37 interrupt sources
O 16 interrupt vectors
O 8interrupt levels
O Servicing in 600 ns. (1 level only)

Aureg g-rodng

® Full-duplex UART with special features.

® Optional additional synchronous/asynchronous multi-
protocol serial channel (available 1986).

® Optional low-power standby capability permits saving of
register contents.

B Multiple versions permit design flexibility, efficient
product development, and cost-effective production.

® On-chip oscillator.
® 20 MHz clock.
| Choice of 40- or 48-pin packages.

Ziog Super-8 family of single-chip microcomputers
== 2 comprehensive selection of MCUs for development
production. They can be used as |/O- or
intensive computers, or they can be configured to
=ss external memory while still supporting many 1/0

Super-8 is available in several different packages and
ations. They offer varying amounts of ROM and I/O
and a choice of addressing capabilities. They all
= a full-duplex universal asynchronous receiver/
iter (UART) with on-chip baud rate generator, two

programmable counter/timers, a direct memory access
(DMA) controller, and an on-chip oscillator.

The Super-8 is available with 4, 8, or 16 Kbytes of internal
ROM, in 40- or 48-pin packages, and with four or five I/O
ports. A group of similarly packaged protopack Super-8s is
available with a “piggy-back” EPROM interface. ROMless
versions are also available in 40- and 48-pin packages. A
special development chip, designed for emulation, is also
available.
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Z800™ MPU
Family

Preliminary
Product
Specification

September 1983

Z80® instruction set that maintains
=code compatibility with Z80 microprocessor.

2o paged Memory Management Unit (MMU).

memory address space: 512K byte and 16M
2rsions.

2. high-speed local or cache memory.

B High performance 16-bit Z-BUS interface or 8-bit
Z80-compatible bus interface.

Four on-chip 16-bit counter/timers.
Four on-chip DMA channels.
On-chip full duplex UART.

10-25 MHz CPU processor clock.

DESCRIPTION

Z800 family of 8- and 16-bit microprocessors
zh-performance microprocessors designed to
d-user a powerful and cost effective solution
“on requirements. The family consists of the
Sus microprocessors that are packaged in 40-
dual in-line packages, and 16-bit Z-BUS
zessors in 40- and 64-pin packages. The Z800
zorporates advanced architectural features that
st and efficient throughput and increased
% 2ddressing while maintaining Z80 object code
. Z800 microprocessors offer both a contin-
N path for present Z80-based designs and a
ance microprocessor for future designs.

2 the Z800 microprocessors is an enhanced ver-
= Z80 Central Processing Unit (CPU). To assure
=grity, the Z800 microprocessors can operate
user or system mode, allowing protection of
- resources from user tasks and programs.
ode operation is supported by the addition of
Stack Pointer to the working register set. The
registers have been modified so that in addition
=gular function as index registers, each register
ccessed as a 16-bit general purpose register or
“ngle-byte registers.

2 CPU instruction set has been retained, meaning
Z800 microprocessors are completely binary-
patible with present Z80 code. The basic ad-
2 modes of the Z80 microprocessor have been

augmented with the addition of Indexed mode with full
16-bit displacement, Program Counter Relative with
16-bit displacement, Stack Pointer Relative with 16-bit
displacement, and Base Index mode. The new address-
ing modes are incorporated into many of the old Z80
CPU instructions, resulting in greater flexibility and
power. Some additions to the instruction set include
8-and 16-bit signed and unsigned multiply and divide,
8-and 16-bit sign extension, and a test and set instruction
to support multiprocessing. The 16-bit instructions have
been expanded to include 16-bit compare, memory in-
crement, memory decrement, negate, add, and subtract,
in addition to the previously mentioned multiply and
divide.

A requirement of many of today’s microprocessor-based
system designs is to increase the memory address
space beyond the 64K byte range of typical 8-bit
microprocessors. The Z800 microprocessors have an
on-chip Memory Management Unit (MMU) that enables
the microprocessors to address either 512K bytes or
16M bytes, depending on the device package. In addition
to enabling the address space to be expanded, the MMU
performs other memory management functions
previously handled by dedicated off-chip memory
management devices.

I/0 address space has been expanded by the addition of
an |/0 Page register used to select pages of /O ad-
dresses. The 8-bit 1/0 Page register can select one of
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256 possible pages of 1/0 addresses to be active at one
time, allowing a total of 64K 1/O addresses to be ac-
cessed.

There are 256 bytes of on-chip memory present on all
members of the Z800 family. This memory can be con-
figured as a high-speed cache or as a fixed address local
memory. When configured as a cache, the memory can
be programmed to be instruction only, data only, or both
data and instruction. The cache memory allows pro-
grams to run significantly faster by reducing the number
of external bus accesses. Operation and update of the
cache is performed automatically and is completely
transparent to the user. When used as a local memory,
the addresses are programmable, allowing ‘“‘RAMless”
systems to be used.

Many features that have traditionally been handled by
external peripheral devices have been incorporated in
the design of the Z800 microprocessors. The ‘‘on-chip
peripherals’’ reduce system chip count and reduce inter-
connection on the external bus. All members of the Z800
family contain an on-chip clock oscillator. Also present is
a refresh controller that provides 10-bit refresh ad-
dresses for dynamic memories.

The 64-pin versions of the Z800 MPU contain additional
on-chip peripherals to provide system design flexibility.
To support high-bandwidth data transmission, four
Direct Memory Access (DMA) channels are incorporated
on-chip. Each DMA channel operates using full 24-bit
source and destination addresses with a 16-bit count.
The channels can be programmed to operate in single
transaction, burst, or continuous mode. System event
counting and timing requirements are met with the help
of the four 16-bit counter/timers. The counter/timer func-
tions can be externally controlled with gate and trigger
inputs, and can be programmed as retriggerable or
nonretriggerable. Also, a full duplex UART, capable of
handling a variety of data and character formats, is pre-
sent to facilitate asynchronous serial communication.

Regardless of whether the 8- or 16-bit bus is used,
members of the Z800 family feature programmable &
timing, allowing the user to tailor timing to the indivic
system. Upon reset the Z800 microprocessors can
programmed to have system timing that is one-fou
one-half, or equal to the speed of the CPU, with one
being the default. In addition to clock scaling, prog
mable wait states can be inserted during various &
transactions. Without the use of external hardware,
to three wait states can be inserted into memory,
and interrupt acknowledge transactions. Further
separate memory wait states can be specified for
and lower memory areas, facilitating the use of diffe
speeds of ROMs and RAMs in the same system.

An additional feature of the 16-bit bus interface i
ability to support ““nibble-mode” dynamic RAMs. Ls
this feature (known as burst mode), the bus bandwic®
memory read transactions is essentially doubled.
mode transactions have the further benefit of al
the cache to operate more efficiently by guarantee
high probability that the contents of the acces
memory will be present in the cache.

The Z800 family supports Zilog's Extended Processe
chitecture (EPA) in a number of ways. All membes
capable of trapping Extended Processor Unit (EF
structions in order to perform software emulation &
EPU. The Z8216 directly interfaces with an EPU s
the Z8070 Floating Point Unit and operates in a
that is completely transparent to the user and &
gram. The other members of the Z800 family can ®
face easily with EPUs with the aid of support sofs

The pin functions of four versions of the Z800
78108, Z8208, Z8116, and Z8216, are shown in
1-4, respectively. A block diagram of the Z800
shown in Figure 5.

Z800 CPU

User and System Modes of Operation

The Z800 CPU can operate in either user or system
mode. In user mode, some instructions cannot be ex-
ecuted and some registers of the CPU are inaccessible.
In general, this mode of operation is intended for use by
application programs. In system mode, all of the instruc-
tions can be executed and all of the CPU registers can
be accessed. This mode is intended for use with pro-
grams that perform operating system functions. This
separation of CPU resources promotes the integrity of
the system, since programs operating in user mode can-
not access those aspects of the CPU that deal with
system interface events.

To further support the dual user/system mode, &
two copies of the Stack Pointer—one for the use
and another for the system stack. These twe
facilitate the task switching involved when inte:
traps occur. To ensure that the user stack is
system information, the information saved on
rence of interrupts or traps is always pushed &
system stack before the new program status is
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Z8001/2 Z8000° CPU
Central Processing Unit

Product
Specification

April 1985

URES

Segular, easy-to-use architecture
Iastruction set more powerful than many minicomputers
' Directly addresses 8 Mbytes

‘Sght user-selectable addressing modes

S

en data types that range from bits to 32-bit long words
d byte and word strings

em and Normal operating modes
Seoarate code, data, and stack spaces
ophisticated interrupt structure

m Resource-shaping capabilities for multiprocessing
systems

® Multi-programming support
m Compiler support

m Memory management and protection provided by
Z8010 Memory Management Unit

B 32-bit operations, including signed multiply and divide
m Z-BUS compatible
W 4,6, and 10 MHz clock rate

ERAL DESCRIPTION

Z8000 is an advanced high-end 16-bit microprocessor
spans a wide variety of applications ranging from simple
d-alone computers to complex parallel-processing
ems. Essentially a monolithic minicomputer central
gessing unit, the Z8000 CPU is characterized by an
uction set more powerful than many minicomputers;
dant resources in registers, data types, addressing
ges and addressing range, and a regular architecture
enhances throughput by avoiding critical bottlenecks
£h as implied or dedicated registers.

resources include sixteen 16-bit general-purpose
)sters, seven data types that range from bits to 32-bit long
3s and byte and word strings, and eight user-selectable
aressing modes. The 110 distinct instruction types can
2 combined with the various data types and addressing
to form a powerful set of 414 instructions. Moreover,
instruction set is regular; most instructions can use any
five main addressing modes and can operate on byte,
d. and long-word data types.

CPU can operate in either the system or normal mode.
e distinction between these two modes permits privileged
erations, thereby improving operating  system
anization and implementation. Multiprogramming is
soorted by the “atomic” Test and Set instruction;
sprocessing by a combination of instruction and

- As ADys |a—>
'I'Ill?ll:: == ADyy [
<— MREQ ADy; ft—sm
ADy; >
<— READ/WRITE ADyy
~<—— NORMAL/SYSTEM ADyp ft—n
< BYTE/WORD AD; |t
ADg >
STATUS) 1o, Ad | (DATA BUS
ST, ADs |t
«—{ ST, AD; j—>
b o £ 28001 ADjfs=»
28002 AD; |
cPU { — WA CPU AD, je—>
CONTROL) . |5T0F AD; |
AD; jt—>
BUS | —{BUSREQ —_—— - ———
cou-rnoL{ I iy l’_ o z::&a_]l
| SNg p—> |
{ = e~ \seamenr!
INTERRUPTS{ —| 7] | S| paEOMENT,
—l W | osn— |
l SNy p— )
MULTI-MICRO { —{ Wi | SNof—> |
CONTROL) <—{wo | |
| e
+5V GND CLK %ﬁ

Figure 1. Z8000 CPU Pin Functions
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Z80,000™ CPU

Preliminary
= Product
llog Specification

April 1985

TURES

Full 32-bit architecture and implementation

4G (billion) bytes of directly addressable memory
Linear or segmented address space

Virtual memory management integrated with CPU
On-chip cache memory

General-purpose register file with sixteen 32-bit
registers

Nine general addressing modes

Numerous data types include bit, bit field, logical
value, signed integer, and string

Extended Processing Architecture supports floating-
point operations

B Regular use of operations, addressing modes, and
data types in instruction set

B System and normal modes of operation with
separate stacks

Sophisticated interrupt and trap handling

Software is a binary-compatible extension of
Z8000™ software

B Hardware is compatible with other Z-BUST™ com-
ponents

B Mainframe performance

NERAL DESCRIPTION

280,000 CPU is an advanced, high-end 32-bit
roprocessor that integrates the architecture of a
inframe computer into a single chip. While maintain-
full compatibility with Z8000 family software and
dware, the Z80,000 CPU offers greater power and
ibility in both its architecture and interface capability.
rating systems and compilers are easily developed
the 280,000 CPU's high-quality environment, and the
dware interface provides for connection to a wide
iety of system configurations.

resses in the Z80,000 CPU are 32 bits. This allows
ct addressing of 4G bytes in each of four address
ces: system-mode data, system-mode instruction,
al-mode data, and normal-mode instruction. The
supports three modes of address representation.
16-bit compact addresses are compatible with
0 nonsegmented mode. The 32-bit segmented ad-
ses include both 16-bit offset, which is compatible
Z8000 segmented mode, and 24-bit offset. In addi-
a full 32-bit linear address space is provided.

The CPU features a general-purpose register file with
sixteen 32-bit registers and nine operand addressing
modes. The various addressing modes allow encoding
choices for compact representation or for full 32-bit ad-
dressing. The instruction set can operate on bit, bit field,
logical value, signed integer, unsigned integer, address,
string, stack, and packed decimal byte data types.
Logical and arithmetic instructions operate on bytes (8
bits), words (16 bits) and longwords (32 bits). The Extend-
ed Processing Architecture (EPA) supports floating-point
operations. In addition, the instruction set is highly
regular in combining operations, data types, and ad-
dressing modes. High-level language compilation is sup-
ported with instructions for procedure linkage, array in-
dex calculation, and bounds checking. Other instruc-
tions provide operating system functions such as system
call and control of memory management.

There are two main operating modes, system and nor-
mal, supported by separate stacks. User programs
operate in normal mode, while sensitive operating
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