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Introduction

pioneer in microprocessor

development, Zilog is today

a worldwide leader in the
development, design and manufac-
ture of Application Specific Standard
Products (ASSPs) for datacommuni-
cations, computer peripherals, and
consumer electronics products. The
company’s unique building-block
design strategy, its in-depth grasp of
the customers’ industries and needs,
and its advanced design and manu-
facturing capabilities all contribute to
creating products with superior
reliability, performance and value.

Superintegration™ - The Best
of Both Worlds

ASSPs combine the advantages of
custom IC design with the affordability
and proven performance of “generic”
components. Using an extensive
library of well-characterized cores and
cells as the starting point, Zilog works
closely with the customer to gain a
thorough understanding of that
customer’s industry, technology, and
specific application requirements. A
specialized solution is then created by
integrating proven components from
the core library. This trademarked
process — Superintegration™ —
results in a shorter, more efficient
design cycle and high product
reliability. Customization through
software rather than hardware further
reduces both short and long-term
costs to the customer.

Key Product Families

Zilog's first product offering, the Z80%®
8-bit microprocessor, enjoyed wide-
spread use during the 1970s and 80s
as a primary component of personal
computers. Subsequent products
included the Z8® 8-bit microcontroller
and the Z8000® 16-bit microprocessor.

Today, advanced versions of these
standard products form the corner-
stone of many Superintegration
designs, bringing Zilog's expertise to
both established and emerging
technologies.

The Datacommunications/Networking
arena, where Zilog's serial controllers
hold a leadership position, is a key
business area for the company. The
industry-standard SCC (Serial Com-
munications Controller) and the
recently introduced USC™ (Universal
Serial Controller) product families offer
features which include on-chip DMA,
DPLL, deeper FIFOs, and Time Slot
Assigners. Zilog is also setting a new
standard in high-performance LAN
and WAN markets with data through-
put of 20 Mbits/sec and a bus band-
width of 18 Mbytes/sec.

Zilog products for Computer Peripher-
als include disk drive controllers and
digital signal processors, and are
used by major manufacturers of disk
drives, keyboards, mice and modems.
The company’s Z86C95 and Z86018
chipset provides the industry’s most
optimal price-vs.-performance
tradeoff, particularly for small form
factor drives.

Consumer Electronics, particularly in
the entertainment and communica-
tions areas, is another rapid growth
market for Zilog. The company’s
closed-captioning controllers for
television receivers (a component
which will be required in virtually all
U.S.-market sets by mid-1993) are the
first to be approved for home use by
the FCC, and initial production orders
for several major manufacturers are
now underway. Similarly, Zilog's
controllers and digital signal proces-
sors for telephone answering ma-
chines/devices (TADs) dramatically
reduce the costs of these instruments
and set the stage for making voice-

mail features available to a consumer
audience at a minimal cost. Automo-
tive, security and video applications
are also areas which have benefitted
from Zilog's high-performance solu-
tions.

Quality, Support and Service

In contrast to many commaodity IC
sources, Zilog's support and service
begin — not end — with the com-
pleted ASSP device. Zilog maintains
a proactive relationship with the
customer throughout the prototype
phase, in many cases providing lab
facilities for prototype systems.
Technical centers throughout the U.S.
are available for ongoing product
support, as is a complete technical
customer service staff based at Zilog
headquarters in Campbell, California.
And the company'’s twice-yearly
“Quality and Reliability Report,”
publicly distributed to customers and
industry analysts alike, exhaustively
documents the latest test results of all
Zilog devices and showcases the
Zilog commitment to producing the
highest quality products possible.

Rapid advances in technology mean
that on-time deliveries are more
critical than ever. Zilog's pledge of
timely follow-through on orders is
backed by the firm’s state-of-the-art
manufacturing facilities in Nampa,
Idaho; Manila, the Philippines;
Bangkok, Thailand; and Batam,
Indonesia. Worldwide sales offices
and distributors supplement these
resources on a local basis, and
actively work to ensure not just
prompt delivery, but the best possible
service before, during and after the
order.

Intelligent design, customer partner-
ship, and a dedication to quality and
service: all part of “Doing it Right” at
Zilog.
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MICROGONTROLLERS
PRODUCT PORTFOLIO CUMPUNENTS SHORTFORM

Value Added Integration

Product Application Portfolio

286327
789122 (Future) 186018
289120 ‘
7 T
[’ 86171 %css
789C32 Z86L70 (New)
(Future) (Future)
Z89C00 (bTC)
86095 286129 [ zmetze
(Future) 286C17 Z86L06
286128 | | s
289C00
(DSP)
28691 286040

Modem, Embedded Television Automotive Mass Storage Computer Battery Operation  Telephone

FAX, DSP Peripherals (Low Voltage) Answering (TAD)

Market Segments




Yererence it GOMPONENTS SHORTFORM

Pin ROM Speed Low
Product Count (Kbyte) VO Interrupts UARTS Comparators CTCs WDT  Package Type (MHz) Temp Noise
CMOS
Z86C00 MCU 28 2 22 3 - - 2 - DIP 8,12 S,E -
Z86C06 MCU 18 1 14 6 - 2 2 X DIP,SOICH 4*12 S,E X
Z86L06 18 1 14 6 - 2 2 X DIP,SOICH! 8 S -
Z86C07 18 8 14 6 - 2 2 X DIP 8,12 S X
Z86C08 MCU 18 2 14 6 - 2 2 X DIP,SOICH 4*12 SE X
Z86E08 MCU 18 2 (OTP) 14 6 - 2 2 X DIP 4*12 S X
Z86C09/19 18 2/4 14 6 - 2 2 X DIP,SOICH 4*12 S,E -
Z86C10 MCU 28 4 22 3 - - 2 - DIP 8,12 S,E -
Z86C11 MCU 40,44 4 32 6 1 - 2 - QFP,DIP,PLCC 12,16 S,E -
Z86C12 ICE 84 - 16 6 1 - 2 - PGA 16 S -
- Z86C17 18 2 14 6 1 2 2 1 DIP,SOIC 4 5 X
Z86E09 MCUt 18 2 (0TP) 14 6 - 2 2 X DIP 12 S X
786129 18 6 14 6 - 2 2 X DIP,SOICt 8 S -
Z86C20 MCU 28 8 22 3 - - 2 - DIP 12 S X
786C21 MCU 40,44 8 32 6 1 2 - QFP,DIP,PLCC 4*12,16 S,E X
Z86E21/E22* MCU 40,44 8(0TP) 32 6 1 - 2 - QFP,DIP,PLCC 4*12,16 S,E X
Z86E23 40 4 32 6 1 - 2 - DIP 4* S x*
Z86C91 MCU 40,44 - 16 6 1 - 2 - QFP,DIP,PLCC 12,16,20 S,E -
Z86C30 MCU 28 4 24 6 - 2 2 X DIP 4*,12 S,E X
Z86E30 MCU 28 4 (OTP) 24 6 - 2 2 X DIP 12 S X
786C40 MCU 40,44 4 32 6 - 2 2 X QFP,DIP,PLCC 4*12 S,E X
Z86E40 MCU 40,44 4(0TP) 32 6 - 2 2 X QFP,DIP,PLCC 12 S X
Z86C50 ICE 124 - 16 6 - 2 2 X PGA 20 S -
Z86C61 MCUt! 40,44 16 32 6 1 - 2 - QFP,DIP,PLCC 16 S,E, -
286C62 MCUT 64,68 16 52 6 1 - 2 - DIP,PLCC 16 S,E -
Z86C89*13/90 MCU 40,44 - 16 6 - 2 2 X QFP,DIP,PLCC 4*8,12 S,E X
Z86C27 TV Controller 64 8 43 6 - - 2 X DIP 4 S X
786127 64 8 35 6 - - 2 X DIP 4* S X
786227 40 6 24 6 - - 2 X DIP 4* S X
Z86C93 MCU 40,44 - 16 6 1 - 3 - QFP,PLCC,DIP 20 S,E -
Z86C95 80,89,100f ROMless 16 6 1 2 3 - VQFP.QFP,PLCC 24 S -
Z86C96 MCU 64,68 - 44 6 1 - 2 - DIP,PLCC 20 S,E -
Z86C97 TV Controller 64 - 16 6 - - 2 X DIP 4 S X




MICROCONTROLLER
i COMPONENTS SHORTFORM

Pin ROM Speed Low
Product Count (Kbyte) VO Interrupts UARTS Comparators CTCs WDT  Package Type (MHz2) Temp Noise
CMOS (Continued)
Z88C00 Superst! 48,68 - 24 27 1 - 2 - DIP,PLCC 25 S -
Z89C00 68 4KWord 16 3 - - - - PLCC 10 S -
Z89C65 68 24 47 6 - 2 2 X PLCC 20 S -
789C66 68 ROMless 31 6 - 2 2 X PLCC 20 S -
789C67 84 24 43 6 - 2 2 X PLCC 20 S -
786C68 84 ROMless 27 6 - 2 2 X PLCC 20 S -
789120 68 24 47 6 - 2 2 X PLCC 20 S -
789920 68 ROMless 31 6 - 2 2 X PLCC 20 S -
NMOS
78600 MCU 28 2 22 3 - - 2 - DIP 8 S,E -
78601 MCU 40,44 2 32 6 1 - 2 - DIP,PLCC 8 S.E -
78602 MCU 40 2 32 6 - - 2 - DIP 4 S.E X
78603 PROTOPACK 40 2 32 6 1 - 2 - DIP 8,12 S -
78604 MCU 18 1 14 5 - - 2 X DIP 8 S -
78610 MCU 28 4 22 3 - - 2 - DIP 8,12 S,E -
78611 MCU 40,44 4 32 6 1 - 2 - DIP,PLCC 8,125 S,EM -
78681 MCU 40,44 - 16 6 1 - 2 - DIP,PLCC 8,12 S.EM -
78691 MCU 40,44 - 16 6 1 - 2 - DIP,PLCC 8,12 S,E -
78612 ICE 64,68 4 32 6 1 - 2 - PLCC,Ceramic 12 S -
78613 PROTOPACK 40 4 32 6 1 - 2 - DIP 8,12 S -
78614 40 4 32 6 1 - 2 - DIP,PLCC 4* S X*
Notes: Temperature Range:
*  LowEMlversion S = Standard  0°C to +70°C
11 Estimate Release Q4/92 E = Extended -40°C to +105°C
T2 Available in Mlhtary version M= Mllltary -55°C to +125°C

13 RC Oscillator Option
X = Yes, feature available.




{rrort rrovucis. GOMPONENTS SHORTFORM

APPLICATIONS BOARDS EMULATORS
TOOL BOX Family ICEBOX™ Family
Application Kits Adapter Kits C Series S Series
ESE/EEEEEEEE AN
S E ST /0 S AT
SIS RS I A £
part Number SIS AE/S/ AR /18N8 A £
Z08600 0 () [
208601 [ () [ )
208602 J ® , () ()
208604 o’ o’ o' ()
208611 o [} @'
208614 o ® . o' o
Z86C06/.06 [ (J o’
Z86C07/C08 o o o [ o’
Z06E08 () ) [ ) [ @’
Z86C09 ( ® o L J ®
Z86C19/1.29 @ @ @ @ @
286C21 ® @ @
Z86E21/E22 | @ /0|0 0|0 @ (]
Z86E23 J 0 () ()
286C00/10/20| @ | @ L [ ]
286C11 [ @ @
Notes:

1 Functional Emulation

2 Z86C0800ZDP Required
3 Excluding SPI

A Z86C0000ZUSP Required




Surront proucts GOMPONENTS SHORTFORM

APPLICATIONS BOARDS EMULATORS
TOOL BOX Family ICE BOX™ Family
Application Kits Adapter Kits C Series S Series

o
Part Number v

Z86C27 [ J

286127 @

o

o

286227
286C96
286C97
Z86C30/E30 @
Z86C40/E40 ( JL I I 2K J
Z86C61 o' o
Z86C62
Z86C89
Z86C90
Z86C91 (] [ ] @
Z86C93 o

286C95 ( J (J
Z89C00 [ J [ ]
Z89C65
289C66
Z89C67
289C68
289120
289920

Notes:

1 Functional Emulation

% Z89C9500ZUSP Required
A 786C0000ZUSP Required
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werocontrotien 280600/G10/G20

GENERAL DESCRIPTION FEATURES
86C00/C10/C20 microcontrollers W Complete Microcontroller, W Two Programmable 8-Bit Counter/
introduce a new level of sophistica- 2K (86C00), 4K (86C10), or Timers, Each with a 6-bit Program-
tion to single-chip architecture. 8K (86C20), Bytes of ROM, mable Prescaler.
Compared to earlier single-chip microcon- and 22 /0 Lines in a 28-Pin DIP
rollers, the 86C10/C20 offers faster execu- W Register Pointer So That Short, Fast
tion, more efficient use of memory, more B 142-Byte (Z86C00, Z86C10) and Instructions Can Access Any of Nine
sophisticated interrupt, input/output, bit 256-Byte (Z86C20) Register File, Working-Register Groups in 1.0 us.
manipulation capabilities, and easier Including 124-Byte (Z86C00,
system expansion. Z86C10) and 236-Byte (266C20) W On-Chip Oscillator Which Accepts
General-Purpose Registers, Four |/0 Crystal, Ceramic Resonator or
Port Registers, and 14 Status and External Clock Drive.
Control Registers.

W Single +5V Power Supply, All Pins
W Average Instruction Execution Time TTL Compatible
of 1.5 s, Minimum of 1 s
W Clock Speed 12 MHz
W Vectorea, Priority Interrupts for [/0

and Counter/Timers
Output  Input Vce GND XTAL /DS /RESET
I;on 3 (‘ N Machine Timgng and
l L ) Instruction Control
Counter/ ALU
Timers (2) <: ——'I
Program
Flags Memory (2048 for C00)
Interrupt 4096 x 8-Bit | (8192 for C20)
Control
Register l I
Counter
Register File
124 x 8-Bit

Port 2 Port 0 <: —N Port 1

I

110 110
(Bit Programmable) (Byte Programmable)
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286G06

CMOS Z8 CONSUMER
CONTROLLER PROCESSOR

GENERAL DESCRIPTION

he Z86CO06 is a member of the Z8%

single-chip microcontroller family with

1 Kbytes of ROM and 124 bytes of
RAM. The device is housed in an 18-pin
DIP. Zilog's CMOS microcontroller offers
fast execution, efficient use of memory,
sophisticated interrupts, input/output bit
manipulation capabilities, and easy hard-
ware/software system expansion along with
low cost and low power consumption.

The Z86C06 architecture is based on
Zilog's 8-bit microcontroller core with an
Expanded Register File to allow access to
register mapped peripheral and 1/O circuits.
The CCP offers a flexible /O scheme, and a
number of ancillary features that are useful
in many consumer, industrial, and automo-
tive applications.

With powerful peripheral features such
as on-board comparators, counter/timers,
watch dog timer, and serial peripheral
interface, the Z86C06 meets the needs of
most sophisticated controller applications.

FEATURES

8-Bit CMOS Microcontroller,
18-Pin DIP; 18-Pin SOIC
Available Q3/91.

Low Cost

3.0 to 5.5 Volt Operating Range
Low Power Consumption

Serial Peripheral Interface with
Compare Feature

Clock Speeds: 4and 12 MHz
"Brown-0ut" Protection

Watch-Dog Timer and Power-On
Reset

Two Comparators with Program-
mable Interrupt Polarity

Six Vectored, Priority Interrupts
From Six Different Sources

On-chip Oscillator that Accepts a
Crystal, Ceramic Resonator, LC, RC,
or External Clock Drive.

14 Input/Output Lines

Low EMI Noise Mode
Schmitt-Triggered CMOS Inputs
1K ROM

124 Bytes of RAM

Standby Modes: STOP and HALT

Output  Input Vce GND XTAL
< N Machi
Port 3 achine
q Timing & Inst.
Control
Counter/

Timers (2) — ALU WDT, POR
Interrupt FLAG ﬁ
conid K= g oy

: Register
Two Analog s ﬂ
Comparators <: Pointer >
I N rogram
Register File L—— 1 Counter
Serial 144 x 8-Bit

Peripheral F
Interface ﬂ
Port 2

g

(Bit Programmable)
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LOW VOLTAGE CMOS 78
CONSUMER CONTROLLER PROCESSOR

286L06

GENERAL DESCRIPTION

he Z86L.06 low voltage CCP™ (Con-

sumer Controller Processor) is a

member of the Z8® single-chip
microcontroller family with 1 Kbyte of ROM,
and 124 bytes of general-purpose RAM.
The device is housed in an 18-pin DIP
package, and is manufactured in low
voltage CMOS technology. Zilog's CMOS
microcontroller offers fast execution,
efficient use of memory, sophisticated
interrupts, input/output bit manipulation
capabilities, and easy hardware/software
system expansion along with low cost and
low power consumption. Now with the low
voltage process this same processor may
operate down to 2.0 volts.

The Z86L06 architecture is based on
Zilog's 8-bit microcontroller core with the
addition of an Expanded Register File which
allows access to register mapped periph-
eral and I/O circuits. The CCP offers a
flexible /O scheme, and a number of
ancillary features that are useful in many
consumer, industrial, and automotive
applications.

The device applications demand power-
ful I/O capabilities. The CCP fulfills this with
14 pins dedicated to input and output.
These lines are grouped into two ports, and
are configurable under software control to
provide timing, status signals, or parallel
/0.

Three basic address spaces are avail-
able to support this wide range of configu-
rations; Program Memory, Register File, and
Expanded Register File. The Register File is
composed of 124 bytes of general-purpose
registers, two /O port registers and fifteen
control and status registers. The Expanded
Register File consists of three control
registers.

With powerful peripheral features such
as on-board comparators, counter/timers,
watch-dog timer, and serial peripheral
interface, the Z86L06 meets the needs for
most sophisticated controller applications.

FEATURES

8-Bit CMOS Microcontroller
18-Pin DIP Package

Low Cost

2.0to 3.6 Volt Operating Range
m \TStandby Modes - STOP and

14 Input/Output Lines (Two with
Comparator Inputs)

W 6-Bit Programmable Prescaler

W Six Vectored, Priority Interrupts From

Five Different Sources

W Clock Speed: 8 MHz @ 2.0V

m Watch-Dog Timer and Power-On

Reset

Two Comparators with Program-
mable Interrupt Polarity

W On-Chip Oscillator that Accepts a
W 1 Kbyte of ROM Crystal, Ceramic Resonator, LC, RC,
or External Clock Drive.
W 724 Bytes of RAM
W Low EMI Noise Mode
W Four Expanded Registers (File
Control Registers) W From (PC to +70° C Operation
W Two Programmable 8-Bit Counter/ W Brown-0ut Protection
Timers
W Auto Laiches
W High Current Output: (1)-7 ma
Source at 2 Volts, (1)-10 ma
Sink at 2 Volts.
Output  Input Vee GND XTAL
Machi
Pot3 <:_ il v Timina; a:n:;st.
Control
Countet/ ALU WDT, POR
Timers (2) <:
FLAG ﬂ
Int t Prg. Memory
g:r::l:gl <: 1024 x 8-Bit
Registe
| ] Al
wo Analog
c t Redister Fil N Program
omparators 1?49413,( eal'-Bllte / C O%rFr
Port 2
o)
(Bit Programmable)
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CMOS Z8®

286C0

MICROCONTROLLER

GENERAL DESCRIPTION
I he Z86C07 Microcontroller Unit (MCU)

introduces a new level of sophistica-

tion to single-chip architecture. The
Z86C07 is a member of the Z8 single-chip
microcomputer family with 2 Kbytes of ROM
and 124 bytes of general- purpose RAM.
The device is housed in an 18-pin DIP, or
an 18-pin SOIC, and is manufactured in
CMOS technology. The Zilog Z86CO07 offers
all the outstanding features of the Z8 family
architecture, and easy software/hardware
system expansion along with low cost, low
power consumption.

The Z86C07 is characterized by a
flexible 1/0 scheme, an efficient register and
address space structure, and a number of
ancillary features that are useful in many
consumer, industrial and automotive
applications.

The device applications demand power-
ful I/O capabilities. The Z86CO07 fulfills this
with 14 pins dedicated to input and output.
These lines are grouped into three ports,
and are configurable under software control
to provide /O, timing, and status signals.
Please note that any inputs not being used
must be connected to V. or GND.

There are two basic address spaces
available to support this wide range of
configurations, Program Memory, and 124
bytes of general-purpose registers.

To unburden the program from coping
with real-time problems such as counting/
timing and 1/O data communications, the
Z86C07 offers two on-chip counter/timers
with a large number of user selectable
modes. Also, there are two on-board
comparators that can process analog
signals with a common reference voltage.

FEATURES

W 3-Bit CMOS Microcomputer, 18-Pin -~ m 2 Kbytes of ROM
DIP; 18-Pin SOIC Available Q3/91.
W 124 Bytes of RAM
Low EMI Noise Programmable
_ W Two Programmable 8-Bit Counter/
3.0t0 5.5 Volts Operating Range Timers Each with a 6-bit Program-
mable Prescaler.
Low Power Consumption - 50 mW
(Typical) W Six Vectored, Priority Interrupts From
Six Different Sources
“Brown-0ut” Protection
W Clock Speed: 12 MHz
Fast Instruction Pointer - 1 us at
12 MHz W Watch-Dog Timer and Power-On
Reset
Two Standby Modes - STOP and
HALT W Two Comparators with Program-
mable Interrupt Polarity
Fourteen Input/Output Lines
. W On-Chip Oscillator That Accepts a
All Digital Inputs Are CMOS Levels Crystal, Ceramic Resonator, LC, or
and Schmitt Triggered External Clock Drive.
Input GND XTAL
Machine
Port3 K :__ > Timina; 8:nlnst.
{ } Control
Counter/ ALU
Timers (2) C—_—
FLAG l
Prg. Memory
Interrupt t: - 2048 x 8-Bit
Control Register
Pointer ﬂ
Two Analog Register File ] Program
Comparators <: 144 x 8-Bit —  Counter
i 35
| Porz2 Port 0 <:
/o /0

(Bit Programmable)
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CMOS Z8
MICROCONTROLLER

286G08

GENERAL DESCRIPTION FEATURES

W 8-Bit CMOS Microcomputer, 18-Pin W 2 Kbytes of ROM

a new level of sophistication to single-

chip architecture. The Z86C08 is a
member of the Z8® single-chip microcon-
troller family with 2 Kbytes of ROM and 124
bytes of general-purpose RAM. The device
is housed in a 18-pin DIP, and is manufac-
tured in CMOS technology. The Zilog
Z86C08 offers all the outstanding features

The Z86C08 microcontroller introduces

DIP; 18-Pin SOIC Available Q3/91.
Low EMI Noise Programmable
3.0to 5.5 Volts Operating Range

Low Power Consiumption - 50 mW
(Typical)

W 124 Bytes of RAM

W Two Programmable 8-Bit Counter/

Timers Each with a 6-bit Program-
mable Prescaler.

Six Vectored, Priority Interrupts From
Six Different Sources

of the Z8 family architecture, and easy B ‘Brown-Out’ Protection
software/hardware system expansions W Clock Speed: 12 MHz
along with low cost, low power W Fast Instruction Pointer - 1S at

consumption.

The Z86C08 has 14 pins dedicated to
input and output. These lines are grouped
into three ports, and are configurable under
software control to provide I/O, timing, and
status signals.

To unburden the program from coping

12 MHz

Two Standby Modes - STOP and
HALT

Fourteen Input/Output Lines
All Digital Inputs Are CMOS Levels

W Watch-Dog Timer and Power-On
Reset

W Two Comparators with Program-
mable Interrupt Polarity

W On-Chip Oscillator That Accepts a
Crystal, Ceramic Resonator, LC, or

with real-time problems such as counting/ and Schmitt Triggered with auto External Clock Drive.
timing and 1/O data communications, the latches
Z86C08 offers two on-chip counter/timers
with a large number of user selectable Input GND XTAL
modes, and two on-board comparators that
can process analog signals with a common
reference voltage.
For an OTP version of this device see the Port 3 C - Maclgnle .
iming & Inst.
Z86E0D8. { } nd Control
Counter/ ALU
Timers 2) Ko |
FLAG |
Prg. Memory
Interrupt 2048 x 8-Bit
Control <: Register
Pointer ﬁ
Two Analog Register File :I Program
Comparators 144 x 8-Bit Counter
Port 2 Port 0 C:_
l{e] /0

(Bit Programmable)
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286G09/286G19

CMOS Z8 CONSUMER

CONTROLLER PROCESSOR

GENERAL DESCRIPTION

Controller Processors (CCP™) intro-

duce a new level of sophistication to
single-chip architecture. The Z86C09 and
Z86C19 are members of the Z8°® single-chip
microcontroller family with 2 and 4 Kbytes of
ROM, respectively, and 124 bytes of
general purpose RAM. The devices are
housed in a 18-pin DIP. Zilog's CMOS
microcontroller offers fast execution,
efficient use of memory, sophisticated
interrupts, input/output bit manipulation
capabilities, and easy hardware/software
system expansion along with low cost and
low power consumption.

The CCP offers a flexible 1/O architec-
ture, and a number of ancillary features that
are useful in many industrial, automotive,
and consumer applications.

To unburden the program from coping
with real-time problems such as counting/
timing and input/output data communica-
tion, the Z86C09/C19 offers two on-chip
counter/timers with a large number of user
selectable modes, and two on-board
comparators that can process analog
signals with a common reference voltage.

Zilog's Z86E09 is the OTP version of
these parts.

I he Z86C09 and Z86C19 Consumer

FEATURES

m 8-Bit CMOS Microcomputer,
18-Pin DIP; 18-Pin SOIC
Available Q3/91.

W Low Cost

W 3.0t0 5.5 Volt Operating Range

Low Power Consumption -
50 mW (Typical)

Fast Instruction Pointer, 1.0 us
at 12 MHz

Standby Modes: STOP and HALT

14 Input/Output Lines (2 with
Comparator Inputs)

W Al Digital Inputs Are CMOS Levels
and Schmitt Triggered

W 2K, 4 Kbytes of ROM, Z86C0,
Z86C19, Respectively

W 724 Bytes of RAM

Output Input Vee

M

Two Expanded Register File Control
Registers

Two Programmable 8-Bit Counter/
Timers

6-Bit Programmable Prescaler

W Six Vectored, Priority Interrupts From

Five Different Sources

W Clock Speed: 12 MHz

W Brown-0ut Protection

W Watch-Dog Timer and Power-On

Reset

Two Comparators with Program-
mable Interrupt Polarity

On-chip Oscillator That Accepts a
Crystal, Ceramic Resonator, LC, RC,
or External Clock Drive.

GND XTAL

!

H

Machine
Port 3 K_ ] Timing & Inst.
Control
Counter/ WDT, POR
Timers (2) ¢: ﬂ
Prg. Memory
Interrupt 2048 x 8-bit
Control /4096 x 8-bit
Register ﬂ
Pointer
c':l'wo Ana{og <_: Program
omparators Register File LA Counter
144 x 8-Bit

I

]

Port 2

g

(Bit Programmable)
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CMOS Z8
MICROCONTROLLER

286G11

GENERAL DESCRIPTION

he Z86C11 microcontroller introduces

a new level of sophistication to single-

chip architecture. Compared to earlier
single-chip microcontrollers, the Z86C11
offers faster execution, efficient use of
memory, sophisticated interrupt, input/
output, bit manipulation capabilities and
easier system expansion.

Under program control, the Z86C11 can

be tailored to the needs of its user. It can
be configured as a stand-alone microcom-
puter with 4 Kbytes of internal ROM, a
traditional microprocessor that manages
up to 120 Kbytes of external memory, or a
parallel-processing element in a system with
other processors and peripheral controllers
linked by the Z-Bus?®. In all configurations,
a large number of pins remain available
for 1/0.

FEATURES

W Complete Microcontroller, 4 KBytes [ |

of ROM, 236 Bytes of RAM, 32 /0
Lines, and Up to 60 Kbytes Address-
able External Space Each For

Program and Data Memory |

W 256-Byte Register File, Including 236
General-Purpose Registers, 4 1/0

Register Pointer so that Short, Fast
Instructions can Access any of 16
Working-Register Groups in 0.6 ps

On-Chip Oscillator which Accepts
Crystal or Ceramic Resonator, or
External Clock Drive

Port Registers, and 16 Status and W Standby Modes: HALT and STOP
Control Registers
W Single +5V Power Supply, all Pins
W Vectored, Priority Interrupts For /0, TTL Compatible
Counter/Timers, and UART
B Clock Speeds: 12 and 16 MHz
B Full-Duplex UART and Two Program-
mable 8-Bit Counter/Timers, Each
with a 6-Bit Programmable Prescaler
Output Input Vec GND  XTAL /AS /DS R/W /RESET
Pot3 K krMh'T"rd
R 10 V| Miariaton Ganto
UART ALU
= — |
Flags i’lll’ngam
e K= 4096 x 85
Register ol
Pointer || Program
I t ]
nctg;rtt:& <: Register File ] Gounter
256 x 8-Bit

Iy 1]

Port 2 Port 0

- “N  Por1

T B8

Address or I/O
(Bit Programmable)

(Nibble Programmable)

I

Address/Data or /0
(Byte Programmable)

19



CMOS 2K MOUSE
CONTROLLER

286G1

GENERAL DESCRIPTION

he Z86C17 microcontroller introduces
a new level of sophistication to single-

FEATURES

8-Bit CMOS Microcontroller

chip architecture. The Z86C17 is a W 18-Pin DIP and SOIC Package
member of the Z8® single-chip microcon-
troller family with 2 Kbytes of ROM and 124 W Low Cost
bytes of general-purpose RAM. The device
is housed in an 18-pin DIP or SOIC pack- W 301055 Volt Vi, Range
age and is manufactured in CMOS technol- W Low Power Consumption; 33 mW
ogy. The Z86C17 offers all the outstanding (max.)
features of Zilog's Z8 family architecture,
and easy software/hardware system expan- W Brown-0ut Protection

sion along with low cost, low power con-

124 Bytes of RAM

Two Programmable 8-Bit Counter/
Timers Each with a 6-bit Program-
mable Prescaler.

Six Vectored, Priority Interrupts from
Five Different Sources

Clock Speed 4 MHz

Watch-Dog Timer and Power-On
Reset

sumption. W Fast Instruction Pointer; 1.5 us at
The Z86C17 is characterized by a 4 MHz u f_ﬁfrrﬁﬂdg mA Consumed During
flexible /O scheme, an efficient register and oae
address space structure, and a number of . L‘ﬁ }Standby Modes - STOP and B On-Chip Oscillator That Accepts &
ancillary features that make it ideal for use Crysta/p Cerailnic Resonator fC or
in computer mice and other consumer W 74Input/Output Lines Extemal Clock Drive.
applications.
The device applications demand power- W Digital Inputs at CMOS Levels; W Low EM) Emission.
ful I/O capabilities. The Z86C17 fulfills this Schmitt-Triggered
with 14 pins dedicated to input and output. W Two User Selectable Mask Options.
These lines are grouped into three ports, W 2 Kbytes of ROM
and are configurable under software control XTAL
to provide 1/0, timing, and status signals. Input VDD vss
There are two basic address spaces l T
available to support this wide range of
configurations, Program Memory, and 124 Machine
bytes of general-purpose registers. pots K > T'mggnf‘m:"s"
To unburden the program from coping {}
with real-time problems such as counting/ j [
timing and 1/O data communications, the ALU ‘ —
Z86C17 offers two on-chip counter/timers Counter/ <:
with a large number of user selectable Timers (2) Flag 'Zﬁ;":?_g’i{
modes.
Register ﬂ
Pointer
Interrupt Program
Control <: Register File ] Counter
144 x 8-Bit W
Port 2 Port0 <:_
e} /o

(Bit Programmable)
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weroconthotin 2860621

GENERAL DESCRIPTION FEATURES
he Z86C21 is a single chip microcon- W Complete Microcontroller with | Low Noise Option
troller with 8 Kbytes of ROM. It offers 40-pin DIP, or 44-Pin QFP,
all the outstanding features of the Z8® 321/0 Lines and 8 Kbytes of W Fast Instruction Pointer -
family architecture. On-Chip ROM. Tusat 12 MHz

Z86C21 offers a low noise version which

results in a 10 dB lower emitted radiation W The Register File is Composed of m Standby Modes: STOP and HALT
than the standard part 236 General-Purpose Registers, Four
o . 1/0 Port Registers and 16 Control W Clock Speeds: 12, 16 and 20 MHz

The Z86C21 architecture is based on and Status Registers
Zilog's 8-bit microcontrolier core. The ‘ B CMOS Process
device has instruction compatibility with the W Full Duplex UART and Two Program-
entire Z8 family for easy software/hardware mable 8-Bit Counter/Timers, Fach W 451055 Volts Operating Range
system expansion. with a 6-Bit Programmable Prescaler.

Two OTP versions are available for the W Six Vectored, Priority Interrupts from
Z86E21. The Z86E21 is form, fit and func- W On-Chip Oscillator which Accepts Eight Different Sources
tion equivalent to the Z86C21, while the Crystal, Ceramic Resonator, LC or _ .
786E22 is the low noise version of the External Clock Drive. W All Pins TTL Compatible
Z86E21.

W RAM/ROM Protect Option

Output Input Vee GND XTAL /AS /DS R//W /RESET
Port 3 < Machine Timing and
lL > Instruction Control
UART <: ALY r—jT
1
Flags Program
Counter/ Memory
Timers (2) <: 8192 x 8-Bit
Register [
Pointer Program
Interrupt Counter
Control <: Register File
256 x 8-Bit

{ L 1
Port 2 Port 0 <_—_—_> Port 1

T 538

Address or /O Address/Data or I/0
(Bit Programmable) (Nibble Programmable) (Byte Programmable)
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286G27/G97

CMOS Z8 DIGITAL
TELEVISION CONTROLLER

GENERAL DESCRIPTION

Application Specific Standard Product

microcontrollers that integrate special-
ized peripheral functions (normally provided
by external components) for the control of
color television, or CRT display related
products. Utilizing Zilog's advanced
Superintegration™ design methodology,
these devices provide an ideal cost, perfor-
mance solution for consumer and industrial
CRT display applications.

The devices have an 8-bit internal data
path controlled by a Z8® microcontroller
core with 256 bytes of register space.
On-chip peripherals include a two channel
Counter/Timer, an On-Screen Display video
controller, a 13 channel Digital-to-Analog
converter and comprehensive Input/Output
ports. The Z86C27 is the mask-ROM high

I he Z86C27 and Z86C97 are CMOS

volume production device embedded with a |

custom (customer supplied) program of up
to 8K bytes in size. The Z86C97 is the

FEATURES

W Z8 Core-Based CMOS 64-Pin SDIP

Controller for CRT Display Applica-
tions.

8K ROM, 236-byte RAM,
431/0 Lines

W Internal Reset/Low Voltage Detection
W Port 5 (8-Bit LED Drive Output) and

Port 6 (6-Bit Input and Tri-State
Comparator AFC Input) Memory
Mapped I/0 Ports.

W On-Screen Display

W Programmable Row Character Color,

Row Background Color, Row Fringe
Color, Frame Background Color,
Frame Position and Character Size.

12 Volt Open-Drain Drivers for 13
PWM Outputs

ROM-less version for prototyping and

128 character set displayed as 8 rows
by 20 columns, capable of support-
ing Roman, Chinese, Korean and
Japanese high resolution characters.

W 160 x 7-bit video RAM
W 4K x 6-bit character generator ROM
W 5to 7 MHz on-chip L-C oscillator

for character dot clock

1 Pulse Width Modulator (14-bit
resolution) for voltage synthesis
tuner control.

Five pulse width modulators (8-bit
resolution) for picture control.

Seven pulse width modulators (6-bit
resolution) for audio control.

i XTAL1 RESET . |l P27
- 192 x 8-Bit
low volume production. XTAL2 osileor WA P?ogra; Bt o
/RESET ——»] WDT : | pos
Counter __I\I/ Port 2 S——
Timer Z8 CPU la—> p23
Counter Core | a—— p2o
Timer P21
o Ef;
P34 a— Port 3/
Interrupt
Pes =— T <> PWM 1
P3s <—1 b 14pt [ PWM1
-] yte
z:? Ez:?; - Register File L— pWM2
" PWM3
P42 (P12) —a—— PWM 2 P
P43 (P13) < Port4 N to » s
Pas (P14) =—7p (Portl) N > pwmMs [
P45 (P15) <—| Port 0 | Port1 6-bit |—> PWM6
P46 (P16) —~=— ﬁ — PWM7
AB-15 i iADO-7 — PWM8
P47 (P17) —-a—f Pie
rore = s [ T,
P52 EPoz) - PWM13 [ PWMi1
P53 (P! ) - Port5 A 8-bit — PWM 12
plbg " PWM 13
P54 (P04) ——o,  (Port0) N
P55 (P05) —t—
P56 (P06) —~t——il e oo
0 (48) —— — oscour
[—— HSYNC
P61 (/DS) ——={ 160 Byte On
P63 (S(CLK)) — Character RAM Screen [ VSYNC
PE2 (RW) — ] o6 fA Display |— VRED
( (Control) N— VGREEN
e (o — VBLL?E
P65 (P67) i 4K Byte
AFCIN ——»=] Character ROM — VBLANK
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6K INFRARED (IR) REMOTE
(ZIRC™) CONTROLLER

286L29

GENERAL DESCRIPTION

he Z86L.29 (ZIRC™) is a low voltage

Consumer Controller Processor

(CCP™) ideal for IR Remote applica-
tions which introduces a new level of
sophistication to single-chip architecture.
The Z86L29 is a member of the Z8°® single-
chip microcontroller family with 6 Kbytes of
ROM, and 124 bytes of RAM. The device is
housed in an 18-pin DIP package, and is
CMOS compatible. Zilog's Z86L.29 CMOS
microcontroller offers fast execution, more
efficient use of memory, more sophisticated
interrupts, input/output bit manipulation
capabilities, and easy hardware/software
system expansion along with low cost and
low power consumption.

The Z86L29 architecture is character-
ized by Zilog’s 8-bit microcontroller core
with an Expanded Register File to allow
access to register mapped peripheral and
I/O circuits. The CCP offers a flexible 1/0
scheme, and a number of ancillary features
that are useful in many industrial, automo-
tive, hand held, battery operated and
advanced scientific applications.

For device applications that demand
powerful I/O capabilities, the CCP fulfills this
with 14 pins dedicated to input and output.
These lines are grouped into two ports, and
are configurable under software control to
provide timing, status signals, or parallel
I/O.

Three basic address spaces are avail-
able to support this wide range of configu-
rations; Program Memory, Register File, and
Expanded Register File. The Register File is
composed of 125 bytes of general-purpose
registers, two 1/O Port registers and 14
Control and Status registers. The Expanded
Register File consists of three control
registers.

To unburden the program from coping
with real-time problems such as counting/
timing and input/output data communica-
tion, the Z86L29 offers two on-chip
counter/timers with a large number of user
selectable modes, and two on-board
comparators that can process analog
signals with a common reference voltage.

FEATURES

8-Bit CMOS Microcontroller,
18-Pin DIP Package

Low Cost
2.0to 3.6 Volt Operating Range

Low Power Consumption - 18 mW
(Typical)

Four High-Current Outputs at 2 Volts
- 7 ma Source (1)
- 10 ma Sink (3)

Two Standby Modes - STOP and
HALT

Three Expanded Register File Control
Registers

Two Programmable 8-Bit Counter/
Timers

6-Bit Programmable Prescaler

Six Vectored, Priority Interrupts from
Five Different Sources

Clock Speed: 8 MHz
Brown-Qut Protection

Watch-Dog Timer, Power-On Reset

14 Input/Output Lines (2 with Two Comparators with Program-
Comparator Inputs) mable Interrupt Polarity
All Digital Inputs are CMOS Level W On-Chip Oscillator that Accepts a
Crystal, Ceramic Resonator, LC, RC,
6 Kbytes of ROM or External Clock Drive.
125 Bytes of RAM
Output Input Vcee GND XTAL
r) Machine
Port 3 /] Timing & Inst.
{} — Control
ALU WDT, POR
Counter/
Timers (2) <: ﬂ
FLAG
Prg. Memory
Interrupt <: 8K
Control Register
Pointer ﬂ
Two Analog Register File :_I LN} Program
Comparators <: 141 x 8-Bit ‘—/] Counter

J

Port 2

i

/0
(Bit Programmable)

23



286G3

CMOS 78 CONSUMER
CONTROLLER PROCESSOR

GENERAL DESCRIPTION

he Z86C30 is a single chip microcon-

troller with 4 Kbytes of ROM. It offers

all the outstanding features of the Z8®
family architecture in a low power, 28-pin
format.

The Z86C30 architecture is based on
Zilog's 8-bit microcontroller core with an
expanded register file to allow access to
register mapped peripheral and
I/O circuits.

The Z86C30 has instruction compatibility
with the entire Z8 family for easy software/
hardware system expansion. The powerful
feature set allows minimization of peripheral
components.

The Z86E30 is a form, fit and function
OTP/EPROM equivalent of the Z86C30.

FEATURES

m Complete CMOS Microcontroller
with 24 1/0 Lines and 4 Kbytes of
On-Chip ROM in a 28-Pin DIP
Package.

W The Register File is Composed of
236 Bytes of General-Purpose
Registers, Three /0 Port Registers

and 15 Control and Status Registers.

W Two Programmable 8-Bit Counter/
Timers, Each with a 6-Bit Program-
mable Prescaler.

W On-Chip Oscillator that Accepts a
Crystal, Ceramic Resonator, LC, RC
or External Clock Drive.

W “Brown-Out’ Protection

W Two Comparators with Program-
mable Interrupt Polarity

Output Input Vee

it

Fast Instruction Pointer,
1usat 12 MHz

Watch-Dog Timer and Power-On
Reset

Standby Modes: STOP and HALT
Clock Speeds: 12 and 16 MHz

3.0to0 5.5 Volts Operating Range
for 12 MHz

4.5 to 5.5 Volts Operating Range
for 16 MHz

All Digital Inputs are CMOS Levels
and Schmitt Triggered.

Six Vectored, Priority Interrupts
from Six Different Sources.

GND XTAL

S

A Machine
Port 3 <_ ] Timing & Inst.
Control
RESET
Counter/ WDT, POR
Timers (2) <: ﬂ
Interrupt Prg. Memory
Control <: 4096 x 8-bit
Register ﬂ
Two Analog Pointer
Comparators <: - " Program
Register File Counter
256 x 8-Bit
Port 2 Port 0

gt

(Bit Programmable)

gy
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CMOS Z8 CONSUMER AND
KEYBOARD CONTROLLER PROCESSOR

286G40

GENERAL DESCRIPTION

he Z86C40 is a single chip microcon-

troller with 4 Kbytes of ROM. It offers

all the outstanding features of the Z8®
family architecture and is housed in a DIP,
PLCC or QFP package.

The Z86C40 architecture is based on
Zilog's 8-bit microcontroller core with an
expanded register file to allow access to
register mapped peripheral and /O circuits.

The Z86C40 has instruction compatibility
with the entire Z8 family for easy software/
hardware system expansion.

The Z86C889 is the ROMless version that
can be used with a RC or LC circuit as the
source for the on-chip oscillator.

The Z86E40 is a form, fit and function
OTP equivalent of the Z86C40.

FEATURES

Complete Microcontroller with
32 //8 Lines and 4 Kbytes of
On-Chip ROM.

The Register File is Composed of
236 Bytes of General-Purpose
Registers, Four I/0 Port Registers
and 15 Control and Status Registers

Two Programmable 8-Bit Counter/
Timers, each with a 6-Bit Program-
mable Prescaler

On-Chip Oscillator that Accepts a
Crystal, Ceramic Resonator, LC and
RC or External Clock Drive.

W ‘Brown-Out” protection

® Low Noise Programmable

W Two comparators with programmable

Fast instruction pointer -
1 microsecond at 12 MHz

Watch-Dog Timer and Power-On
Reset

Standby modes: STOP and HALT
Power Management
Clock speeds: 8, 12 and 16 MHz

3.0to 5.5 Volts Operating Range
(up to 12 MHz)

Six vectored, priority interrupts from
six different sources

Available in 40- or 44-pin package,
DIP, PLCC or QFP

interrupt polarity
Output Input Vee GND XTAL /AS /DS R/W /RESET
N Machine Timing
Port 3 <__ —v] & Instruction Control
i l RESET
Counter/ WDT, POR
Timers ) [K— ALV ﬁ
Int t FLAG Prg. Memory
nterrup! :
conrol K= 4096 x 8-Bit
Register ﬂ
Pointer
2 Analog
Program
Comparators <: Register File C:\?nter
256 x 8-Bit

]

Port 2

1Y

/0

(Bit Programmable)

U

Port 0

!

41

Address or I/O

———

(Nibble Programmable)

Port 1

Address / Data or I/O
(Byte Programmable)
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CMOS 78

286G61

MICROCONTROLLER

GENERAL DESCRIPTION

he Z86C61 is a member of the Z8®

single-chip microcontroller family. It

is pin compatible with the Z86C21
but has twice the on-board memory with 16
Kbytes of ROM. The device is housed in a
40-pin DIP, 44-pin PLCC, or a 44-pin QFP
package. It offers all the outstanding
features of the Z8 family architecture.

The Z86C61 provides up to 16 output
address lines permitting an address space
of up to 48 Kbytes of external program and
data memory each. The 256-byte Register
File consists of 236 general purpose
registers, four /O port registers, and 16
status and control registers.

The Z86C61 architecture is based on
Zilog's 8-bit microcontroller core. The
device has instruction compatibility with the
entire Z8 family for easy software/hardware
system expansion.

FEATURES

W Complete Microntroller with 40-Pin [ |

DIP, 44-Pin PLCC, or 44-Pin QFP,
32 /0 Lines and 16 Kbytes of

On-Chip ROM.

The Register File is Composed of ]
236 General Purpose Registers, Four

1/0 Port Registers and 16 Control [ ]
and Status Registers.

Full Duplex UART and Two Program-
mable 8-Bit Counter/Timers, each

with a 6-Bit Programmable Prescaler.

On-Chip Oscillator which Accepts
Crystal, Ceramic Resonator, LC or

Fast Instruction Pointer -
Tusat 12 MHz

Standby Modes: STOP and HALT
1.2 Micron CMOS Technology
Clock Speeds: 12 and 16 MHz

3.0 to 5.5 Volts Operating Range
for 12 MHz

W 4.5t05.5 Volts Operating Range

for 16 MHz

Six Vectored, Priority Interrupts from
Eight Different Sources

External Clock Drive.
RAM/ROM Protect Option
Output Input Vee GND XTAL /AS /DS R//W /RESET
B ‘Pc')rta <‘I J> | Macﬁine Trimingv and
lL Instruction Control
UART <': ALY _—j i
]
Flags Program
Memory
Ty K= 16,384 x 8-Bit
Register L1
Pointer Program
Interrupt <: Counter
Control Register File
256 x 8-Bit
Port 2 Port 0 <": —N  Port1
Tlo) Address or I/0O Address/Data or /O
(Bit Programmable) (Nibble Programmable) (Byte Programmable)
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CMOS 78
MICROCONTROLLER

286662

GENERAL DESCRIPTION

he Z86C62 is a member of the Z8®

single-chip microcontroller family with

16 Kbytes of ROM. The device is
housed in a 64-pin DIP or a 68-pin PLCC. It
offers all the outstanding features of the Z8
family architecture.

The Z86C62 provides up to 16 output
address lines permitting an address space
of up to 48 Kbytes of external program and
data memory each. The 256-byte Register
File consists of 236 general-purpose
registers, four I/O port registers, and 16
status and control registers. Three addi-
tional 1/O port registers and five status and
control registers reside in the Expanded
Register File.

The Z86C62 architecture is based on
Zilog's 8-bit microcontroller core. The
device has instruction compatibility with
the entire Z8 family for easy software/
hardware system expansion. The Z86C62
is similar to the Z86C61, but with three
additional 1/O ports.

FEATURES

W Complete Microcontroller with

68-Pin PLCC, or 64-Pin DIP, 56 |/0
Lines and 16 Kbytes of On-Chip

ROM.

The Register File is Composed of
236 General-Purpose Registers, Four
I/0 Port Registers and 16 Control
and Status Registers.

Three Expanded Register File /0 Port
Registers and Five Control Registers.

Full Duplex UART and Two Program-
mable 8-Bit Counter/Timers, each
with a 6-Bit Programmable Prescaler.

On-Chip Oscillator which Accepts
Crystal, Ceramic Resonator, LC or
External Clock Drive.

Output  Input

i

Port 3

Vee

GND

n

Six Vectored, Priority Interrupts from

Eight Different Sources
RAM/ROM Protect Option
Standby Modes: STOP and HALT
1.2 Micron CMOS Technology
Clock Speeds: 12 and 16 MHz

3.0to 5.5 Volts Operating Range
for 12 MHz

4.5t 5.5 Volts Operating Range
for 16 MHz

All Pins TTL Compatible

XTAL /AS /DS R/W /RES

FRERE

ET

UART

Counter/
Timers (2)

Interrupt
Control

G I 1}

Machine Timing and

U

V

Instruction Control

ALU 4
1
Flags Program
Memory
16,384 x 8-Bit
Register Ll
Pointer Program
Counter
Register File
256 x 8-Bit

i

U1

!

1y}

Port 6 Port 5

Port 4

Port 2

HEE I

(Bit Programmable)

i

t

(Bit Programmable)

!

|

Port 0

Port 1

—

8y

Address or /0
(Nibble Programmable)

Address/Data or I/O
(Byte Programmable)
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LOW-COST DIGITAL

28612

TELEVISION CONTROLLER

GENERAL DESCRIPTION

(LDTC) introduces a new level of sophistication to

single-chip architecture. The Z86127 is a member
of the Z8® single-chip microcontroller family with 8 Kbytes
of ROM and 236 bytes of RAM. The device is housed in a
64-pin DIP package, in which only 52 are active, and are
CMOS compatible. The LDTC offers mask programmed
ROM which enables the Z8 microcontroller to be used in a
high volume production application device embedded
with a custom program (customer supplied program).

Zilog's LDTC offers fast execution, efficient use of
memory, sophisticated interrupts, input/output bit manipu-
lation capabilities, and easy hardware/software system
expansion along with low cost and low power consump-
tion. The device provides an ideal performance and
reliability solution for consumer and industrial television
applications.

The Z86127 architecture is characterized by utilizing
Zilog's advanced Superintegration™ design methodology.
The devices have an 8-bit internal data path controlled by
a Z8 microcontroller, and On Screen Display (OSD) logic
circuits/Pulse Width Modulators (PWM). On-chip peripher-
als include two register mapped 1/O ports (Ports 2 and
Port 3), Interrupt control logic (one software, two external
and three internal interrupts) and a standby mode recov-
ery input port (Port 3, P30).

The 286127 Low-Cost Digital Television Controller

The OSD control circuits support eight rows by 20
columns of characters. The character color is specified by
row. One of the eight rows is assigned to show two kinds
of colors for bar type displays such as volume control.
The OSD is capable of displaying either low resolution
(5x7 dot pattern) or high resolution (11x15 dot pattern)
characters. The Z86C97 currently supports high resolution
characters only.

A 14-bit PWM port provides enough voltage resolution
for a voltage synthesizer tuning system. Three 6-bit PWM
ports are used for controlling audio signal level. Five 8-bit
PWM ports are used to vary picture levels.

The LDTC applications demand powerful /O capabili-
ties. The Z86127 fulfills this with 27 1/0 pins dedicated to
input and output. These lines are grouped into four ports,
and are configurable under software control to provide
timing, status signals, parallel I/O and an address/data
bus for interfacing to external memory.

There are three basic address spaces available to
support this wide range of configurations: Program
Memory, Video RAM, and Register File .The Register File
is composed of 236 bytes of general purpose registers,
two 1/O Port registers, 15 control and status registers and
three reserved registers.

To unburden the program from coping with the real-
time problems such as counting/timing and data commu-
nication, the LDTC'’s offers two on-chip counter/timers with
a large number of user selectable modes.
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LOW-COST DIGITAL
TELEVISION CONTROLLER

286127

FEATURES

W §-Bit CMOS Low Cost Microcon-
froller for Consumer Television
Applications, 64-Pin DIP Package.

W Low Power Consumption

W Fast Instruction Pointer -1.5ps @
4 MHz

W Two Standby Modes - STOP and
HALT

W Low Voltage Detection/Voltage
Sensitive Reset

W 35 Input/Output Lines

W Port 2 (8-Bit Programmable I/0) and
Port 3 (2-Bit Input, 3-Bit Output)
Register Mapped Ports.

W Port 5 (8-Bit LED Drive Output) and
Port 6 (6-Bit Input and Tri-State
Comparator AFC Input) Memory
Mapped /0 Ports.

m Al Digital CMOS Levels Schmitt
Triggered

W 8 Kbytes of ROM

W 236 Bytes of RAM

B Two Programmable 8-Bit Counter/
Timers each with 6-Bit Program-
mable Prescaler.

W Six Vectored, Priority Interrupts
from Six Different Sources

M Clock Speeds up to 4 MHz

B On-Chip Oscillator that Accepts
a Crystal, Ceramic Resonator,
LC or External Clock Drive.

W Watch-Dog Timer and Power-On
Reset

On Screen Display Controller

W 4K x 6-Bit Character Generator ROM

W 760 x 7-Bit Video RAM

W Mask Programmable 128 Character
Set Displayed in an 8-Row by 20-
Column Format, 12 by 15 Pixel
Character Cell, Capable of Support-
ing English, Korean, Chinese and
Japanese High Resolution Charac-

ters.

W Fully Programmable Color Attributes
Including Row Character, Row
Background/Fringes, Frame Back-

ground/Position, Bar Graph
Change, and Character size.

Color

Programmable Display Position and
Character Size Control,

One Pulse Width Modulator (14-Bit
Resolution) for Voltage Synthesis
Tuner Control,

Five Pulse Width Modulators (8-Bit
Resolution) for Picture Control.

Three Pulse Width Modulators (6-Bit
Resolution) for Audio Control.

XTAL1 —1  RESET [<— P27
XTAL2 =~—]  Osclllator <— o afaay';w = P2g
/RESET ——a-{__WDT 2 N - P25
Counter —/ Port 2 ~a—— P24
Timer 2’;] 28CPU - P23
Counter Core ——s— P9
o Timer - P2q
30 —= e
T 7 P20
P3s <a—o] Port 3/ <—
Interrupt
I {} PWM 1
T — 256 Byte 9ot [ PWMmi1
P50(P00) ~a—— Register File
P51(PO1) <
P52(P02) ~——oI i} 10 P\Atlg/ls
P53( P03) ~a—o Port 5 PWM 8
P54( P04) — (POﬂ 0) Port 0 Port 1 6-bit —®= PWM6
P55( P05 ) ~<a— 7} e {} D07 ) —=— PWM 7
P56( P06 ) ~—f —> PWM8
P57(P07) ~— ——= PWM9
P60(/AS) ——m= PV‘l’M9 = PWM 10
P61(/DS) —a=] PwM1a | PwM11
Pe2(RIW) —=] gbt  |— PWM12
P63(SCLK) ——bm C'°°n’t‘6| = PWM 13
poa(Pes) —-f (OO
P65(P67) ——m
AFCIN — <e—— OSCIN
;> —= 0SCOUT
160X 7 <@—— HSYNC
Character RAM o | verc
= VRED
——= VGREEN
4 KByte —— \BLUE
Character ROM L = VBLANK




286128 ¢ivseo tirtion controuies

GENERAL DESCRIPTION FEATURES
he Z86128 Line 21 Closed-Caption W Complete Standalone Line 21 W Visual Attributes:
Controller is a single I.C. designed to Closed-Caption Controller that - Color
conform to FCC Line 21 Closed- Conforms to FCC Line 21 Closed- - Underline
Caption Specifications of 12 April 1991. This Caption Specifications of 4/12/91 - ltalic
Superintegration™ VLS| device is com- - Blink
pletely self contained requiring only com- Simple System Interface
posite video, a horizontal timing signal as Smooth Scrolling

input and an "external keyer", i.e., video
switch between TV video and Closed-
Caption video to produce captioned video.
The Z86128 uses a wired logic approach to
perform the functions selected through its
input control signals. It is fabricated using
standard CMOS technology and designed
to achieve the lowest possible cost.

The Z86128 is intended for use in a set-
top decoder or in any television receiver
conforming to the NTSC standard. It is
capable of processing and displaying all
standard L21C format transmissions includ-
ing the codes specified by the FCC "Report
and Order" on GEN Docket No. 91-1, dated
12 April 1991. If and when PAL and
SECAM TV standards define a protocol
using the Line 21 format, this design will be
readily convertible to that standard.

The Line 21 Closed Captioning System

The L21C system provides for the
transmission of CAPTION information and
other TEXT material as an encoded com-
posite data signal. This is during the
unblanked portion of Line 21, field 1, of the
standard NTSC video signal. In addition, a
framing code is transmitted during the first
half of Line 21, field 2. The encoded com-
posite video signal for Line 21, field 1 and 2
conforms to the Standard Synchronizing
Waveform for Color Transmission given in
Sub-part E, Part 73 of the FCC Rules and
Regulations.

Optional Serial Interface for Mode
Requires only Two Inputs to Operate:
- Composite Video

- Any Horizontal Timing Pulse

On-Board Analog Sync and Data
Slicer - No External Analog Required

CMOS VLSI Design for Low Power
and Low Cost

On-Board Display RAM

0dd or Even Field Selectable in
Serial Control Mode

On-Board Character Font ROM -
12x18 Character in 16x26 Cell

Valid Line 21 Input Detection
Automnatic Screen Blanking after 1.5
Seconds with no Valid Input (Auto
Blanking)

Automatic Caption Display RAM
Erase after 16 Seconds with no Valid
Input

18-Pin DIP Package

Automatic Erase on Channel Change
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L21C™LINE 21
CLOSED CAPTION CONTROLLER

286128

v

COMP Video

)

]

12 : Slice Level

+5V +5V
I L
VDD VDD :
(Digital)  (Analog) !
Sliced Data Data MOD |
Data Slicer Data Recovery XFR&BUF NRESET 2
DCLK N 1
Clam i N !
P Data CLK ‘ i :
Recovery I._
|
1
i ‘ .
AN] Display
SYNC Slicer ]
| I 14 T RAM .
]
COMP SYNC Timing Logic U |
Command Processor 1
]
j 9T and N CHAR X
Lock Vertical CTR A Row !
o And Control Decoder Control 1
v !
4 !
i
|
Horizontal I
Counter R 5
Output G
; _.¢ 6
DOT CLK Logic S :
1 | &l <| % [y,
- c|a g
Z1z|@ BOX 3
Phase/ Loop %, 8 5 s ——U'
Freq Filter vco
DET 1
T 1
Loop vss vegs F--—--- JER
PFD FIL 13 (Digital)  (Analog) : 16 1 17 18
8 P 3 9 10
Q768 P4
H Flyback bt
T
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286227

TELEVISION CONTROLLER

40-PIN LOW-COST DIGITAL

GENERAL DESCRIPTION

ler (4LDTC) introduces a new level of sophistication to

single-chip architecture. The Z86227 is a member of
the Z8® single-chip microcontroller family with 6 Kbytes
of ROM and 236 bytes of RAM. The device is offered in a
40-pin package and is CMOS compatible. The 4LDTC offers
mask programmed ROM which enables the Z8 microcon-
troller to be used in a high volume production application
device embedded with a custom program (customer
supplied program) and combines together with the Z86C27
(DTC) and Z86127 (LDTC) to provide support for high-end,
mid-range and low-end TV applications.

Zilog's 4LDTC offers fast execution, efficient use of
memory, sophisticated interrupts, input/output bit manipula-
tion capabilities, and easy hardware/software system
expansion along with low cost and low power consumption.
The device provides an ideal performance and reliability
solution for consumer and industrial television applications.

The Z86227 architecture is characterized by utilizing
Zilog's advanced Superintegration™ design methodology.
The device has an 8-bit internal data path controlled by a
Z8 microcontroller and On-Screen Display (OSD) logic
circuits and Pulse Width Modulators (PWM). On-chip
peripherals include two register mapped 1/O ports (Port 2
and Port 3), interrupt control logic (one software, two
external and three internal interrupts) and a standby mode
recovery input port (Port 3, P30).

The 786227 40-pin Low-Cost Digital Television Control-

The OSD control circuits support six rows by 20
columns of characters. The character color is specified
by row. One of the eight rows is assigned to show two
kinds of colors for bar type displays such as volume
control. The OSD is capable of displaying either low
resolution (5x7 dot pattern) or high resolution (11x15
dot pattern) characters.

A 14-bit PWM port provides enough voltage resolu-
tion for a voltage synthesizer tuning system. Three 6-bit
PWM ports are used for controlling audio signal levels.
Three 8-bit PWM ports used to vary picture levels.

The 4LDTC applications demand powerful 1/O
capabilities. The 286227 fulfills this with 24 1/O pins
dedicated to input and output. These lines are grouped
into three ports, and are configurable under software
control to provide timing, status signals, parallel I/O and
an address/data bus for interfacing to external memory.

There are three basic address spaces available to
support this wide range of configurations: Program
Memory, Video RAM, and Register File. The Register
File is composed of 236 bytes of general purpose
registers, two I/O Port registers, 15 control and status
registers and three reserved registers.

To unburden the program from coping with the real-
time problems such as counting/timing and data
communication, the 4LDTC offers two on-chip counter/
timers with a large number of user selectable modes.
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40-PIN LOW-COST DIGITAL
TELEVISION CONTROLLER

286227

FEATURES

8-Bit CMOS Microcontroller for
Consumer Television, Cable and
Satellite Receiver Applications.
40-Pin DIP Package

Lowest Cost DTC Family Member
Low Power Consumption

Fast Instruction Pointer - 1.5us @
4 MHz

Two Standby Modes - STOP and
HALT

Low Voltage Detection/Voltage
Sensitive Reset

24 Input/Output Lines

Port 2 (8-Bit Programmable //0) and
Port 3 (2-Bit Input, 3-Bit Output)
Register Mapped Ports.

Port 6 (6-Bit Input and Tri-State
Comparator AFC Input) Memory
Mapped |/0 Ports.

All Digital CMOS Levels Schmitt
Triggered

6 Kbytes of ROM

236 Bytes of RAM

Two Programfﬁable 8-Bit Counter/
Timers each with 6-Bit Program-
mable Prescaler,

Six Vectorea, Priority Interrupts from
Six Different Sources

Clock Speeds up to 4 MHz
On-Chip Oscillator that Accepts a
Crystal, Ceramic Resonator, LC or
External Clock Drive.

Watch-Dog Timer/Power-On Reset

XTAL1
XTAL2
/RESET

P30
P31
P34
P35
P36

P60
P61
P62
P63

P65
AFCIN

On Screen Display Controller ]

W 3K x 6-Bit Character Generator ROM
m 120 x 7-Bit Video RAM

W Mask Programmable 96-Character

Set Displayed in an 6-Row by 20- ]

Column Format, 12 by 15 Pixel
Character Cell, Capable of Support-

ing English, Korean, Chinese u

and Japanese High Resolution
Characters.

W Fully Programmable Color Attributes
Including Row Character, Row
Background/Fringes, Frame Back-
ground/Position, Bar Graph Color
Change, and Character Size.

Programmable Display Position and
Character Size Control.

One Pulse Width Modulator (14-Bit
Resolution) for Voltage Synthesis
Tuner Control.

Three Pulse Width Modulator (8-Bit
Resolution) for Picture Control.

Three Pulse Width Modulators (6-Bit
Resolution) for Audio Control.

_"——.IRESET ‘ 5 KByte laa—» p27
= Osv(\:llll_-l)grlor Program ROM < P2%
— [<a— P25
Counter | Pot2  f=—= P24
Timer 78 CPU ﬂ' | P23
Counter Core — P29
Timer [— P21
e
oot ﬁ ~—— P20
¢ Imo t
T e K 2y -
R 256 Byte 14 -bit PWM1
R Register File
B
— l} 10 PAME 1 pwMe
— ] Jforé PwMe [ PWM7
J— (Control) Port 0 Port 1 6-bit L — = pWMS
A8-15 ADO-7 _Q
— b re1s
— PWM9
PWM9  F—— pwM10
—  PWM 11
_:> —— 0SCIN
——=— 0SCOUT
120 Byte [<&—— HSYNC
Character RAM OnScreen [-=—— VSYNC
Dlsplay L — = VRED
——— VGREEN
3KByte —— VBLUE
Character ROM [— VBLANK
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286G89/G90 7iciotoitroies

GENERAL DESCRIPTION FEATURES
he Z86C89/C90, are single chip B Complete micracontroller with B Two comparators with programmable
ROMIess microcontrollers. They offer 32 1/0 lines and 4 Kbytes of on-chip interrupt polarity
all the outstanding features of the Z8 ROM or ROMless (266C90/C89),
family architecture and is housed in a DIP, selectively W Fast instruction pointer -
PLCC or QFP package. 1 microsecond at 12 MHz
The Z86C89/C90 architecture is based W The register file is composed of 236
on Zilog's 8-bit microcontroller core with an bytes of general purpose registers, W Watch Dog/Power-On Reset timer
expanded register file to allow access to 4 /0 port registers and 15 control
register mapped peripheral and I/O circuits. and status registers W Standby modes: STOP and HALT
The Z86C89/C90 have instruction
compatibility with the entire Z8 family for W 7wo programmable 8-bit counter/ B Clock speeds: 8, 12, 16 and 20 MHz
easy software/hardware system expansion. timers, each with a 6-bit program- (8 MHz for Z86C89)
The Z86C89 is the ROMless version that mable prescaler
can be used with a RC or LC circuit as the W 3010 5.5 Volts operating range
source for the on-chip oscillator. W On-chip oscillator that accepts a
crystal, ceramic resonator, or external B Six vectored, priority interrupts from
clock drive. The C40/C89 versions Six different sources
also accept LC and RC.
W Available in 40- or 44-pin DIP, PLCC
W “Brown-Out’ protection or QFP packages
Output  Input Vee GND XTAL /AS /DS R/W /RESET

i S N AN R

N Machine Timing
Port3 <__ —v] & Instruction Control
U =
Counter/ WDT, POR
Timers @) ey ALY ﬂ
— . FLAG Pra. M
nterrup rg. Memory
Control ¢: 4096 x 8-Bit
Register ﬁ
2 Analog C: Pointer Program
Comparators Register File Counter
256 x 8-Bit

Port 2 Port 0 <: N Port 1

wi H Y

Bit P Vo bl Address or /0 Address / Data or I/O
(Bit Programmable) (Nibble Programmable) (Byte Programmable)




CMOS ROMLESS
/8 MICROCONTROLLER

286G91

GENERAL DESCRIPTION

he Z86C91 is a CMOS ROMIless

version of the Z8? single-chip micro-

controller. It offers all the outstanding
features of the Z8 family architecture except
an on-chip program ROM. Use of external
memory rather than a preprogrammed ROM
enables this Z8 microntroller to be used in
applications where code flexibility is re-
quired.

The Z86C91 can provide up to 16 output
address lines, thus permitting an address
space of up to 64 Kbytes of data or pro-
gram memory. Eight address outputs (AD7-
ADOQ) are provided by a multiplexed, 8-bit,
Address/Data bus. The remaining 8 bits can
be provided by the software configuration of
Port O to output address bits A15-A8.

There are 256 registers located on-chip
organized as 236 general purpose regis-
ters, 16 control and status registers, and
three I/O port registers. Register file can be
divided into sixteen groups of 16 working
registers each. Configuring the register file
in this manner allows the use of short format
instructions; in addition, any of the indi-
vidual registers can be accessed directly.

The Z86C91 is the ROMIess version of
the Z86C21.

FEATURES

W Complete Microcontroller, 24 |/0 W Register Pointer so that Short, Fast

Lines, and up to 64 Kbytes of
Addressable External Space Each
for Program and Data Memory.

Instructions Can Access Any One
of the Sixteen Working-Register
Groups.

W 256-Byte Register File, Including 236 W Single +5V Power Supply, all I/0

General-Purpose Registers, Three [/0 Pins TTL Compatible
Port Registers, and 16 Status and
Control Registers. W Clock Speeds: 16 and 20 MHz

W Vectored, Priority Interrupts for I/0, B CMOS Process

Counter/Timers, and UART.

W Two Low-Power Stanaby Modes,

W On-Chip Oscillator that Accepts
Crystal or External Clock Drive.

W Full-Duplex UART and Two Program-
mable 8-Bit Counter/Timers, Each
with a 6-Bit Programmable Prescaler.

STOP and HALT

Output  Input Vee GND XTAL /AS /DS R//W /RESET
Port 3 < Machine Timing and
1L > Instruction Control
UART K ALU — 17
Flags
Counter/
Timers (2) <:
Register
Pointer Program
Interrupt Counter
Control <: Register File
256 x 8-Bit 4

[I 1L

U

Port 2 Poto K= N Portt
o Address or /O Address/Data or I/0
(Bit Programmable) (Nibble Programmable) (Byte Programmable)
\ J
Y
Z-BUS When Used
As Address/Data Bus
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286G93

CMOS 78 ROMLESS
MICROCONTROLLER

GENERAL DESCRIPTION

microcontroller enhanced with a

hardwired 16-bit x 16-bit multiplier,
32-bit/16-bit divider, and three 16-bit
counter timers. It is fabricated using 1.2
micron CMOS technology. It is offered in
44-pin Leaded Chip Carrier and 44-pin
Plastic Quad Flat Pack. The Z86C93 is fully
pin compatible with the Z86C91, yet it offers
a much more powerful mathematical
capability.

The Z86C93 provides up to 16 output
address lines permitting an address space
of up to 64K bytes of data and program
memory each. Eight address outputs (AD7-
ADO) are provided by a multiplexed, 8-bit,
Address/Data bus. The remaining 8 bits can
be provided by the software configuration of
Port O to output address bits A8-A15.

There are 256 registers located on-chip;
236 general purpose registers, 16 control
and status registers, and three 1/O port
registers. Register file can be divided into
sixteen groups of 16 working registers
each. Configuring the registers in this
manner allows the use of short format
instructions; any of the individual registers
can be accessed directly.

The Z86C93 is a CMOS ROMless Z8%

FEATURES

W Complete Microcontroller, 24 /0
Lines, and up to 64 Kbytes of
Addressable External Space each for
Program and Data Memory.

W 16-Bit by 16-Bit Hardwired Multiplier
with 32-Bit Result in 17 Clock
Cycles; 32-Bit by 16-Bit Hardwired
Divider with 16-Bit Quotient, and
16-Bit Remainder in 20 Clock
Cycles.

W 256-Byte Register File, Including 236
General-Purpose Registers, Three |/0
Port Registers and 16 Status and
Control Registers.

W Vectored, Priority Interrupts for |/0,
Counter/Timers and UART.

W On-Chip Oscillator that Accepts
Crystal or External Clock Drive.

B Full-Duplex UART and Three 16-Bit

Counter/Timers. Two of the Counter/
Timers have 6-Bit Prescalers. The
Third has a 4-Bit Prescaler, One
Capture Register and a Fast
Decrement Mode.

W Register Pointer so that Short, Fast

Instructions can Access any One of
the Sixteen Working Register Groups.

| Single +5V Power Supply, all |/0

Pins TTL Compatible.

W 1.2 Micron CMOS Technology
W Clock Speeds: 20 and 25 MHz

B Two Low Power Stanaby Modes:

STOP and HALT

XTAL /AS /DS R/W /RESET

IR

Machine Timing and

Instruction Control

Y

Output  Input Vce GND
Port 3 (‘ >
UART ALU i
Three 16-Bit
Counter/ <: Flags
Timers
32 +16 Register
Divider /I; Pointer Program
Counter
Register File
16x 16 <: 256 x 8-Bit
Multiplier
Interrupt <:
Control
Port 2 poto K= N Portt

N

(Bit Programmable)

£y

/0 Address or I/O
(Nibble Programmable)

Address/Data

36



CMOS ROMLESS
Z8 MICROCONTROLLER

286G96

GENERAL DESCRIPTION

he Z86C96 is a CMOS ROMless

version of the Z8™ single-chip

microcontroller. It offers all the out-
standing features of the Z8 family architec-
ture except an on-chip program ROM. Use
of external memory rather than a prepro-
grammed ROM enables this Z8 microcon-
troller to be used in applications where
code flexibility is required.

The Z86C96 can provide up to 16 output
address lines, thus permitting an address
space of up to 64 Kbytes of data or pro-
gram memory. Eight address outputs (AD7-
ADO) are provided by a multiplexed, 8-bit,
Address/Data bus. The remaining 8 bits can

FEATURES

Complete Microcontroller, 56 1/0

Lines, and up to 64 Kbytes of
Addressable External Space each
for Program and Data Memory.

256-Byte Register File, Including 236

General-Purpose Registers, Six I/0
Port Registers, and 16 Status and
Control Registers.

Three Expanded Register File I/0 Port

Registers and Five Control Registers

Full-Duplex UART and two Program-
mable 8-Bit Counter/Timers, each
with a 6-Bit Programmable Prescaler.

Register Pointer so that Short, Fast
Instructions can Access any One of
the Sixteen Working-Register
Groups.

3.0to 5.5 Volts Operating Range
for 12 MHz

W 4.5t05.5 Volts Operating Range

Vectored, Priority Interrupts for 1/0,

Counter/Timers, and UART.

for 20 MHz

. 4 . B Clock Speeds: 12 and 20 MHz
be provided by the software configuration of
Port 0 to output address bits A15-A8. W On-Chip Oscillator that Accepts ,

There are 256 registers located on-chip Crystal, Ceramic I_?esonator, LCor W 1.2 Micron CMOS Technology
organized as 236 general-purpose regis- External Clock Drive. W Two Low-Power Standby Mods,
ters, 16 control and status registers, and

; . . X STOP and HALT
six I/O port registers. The register file can
be divided into 16 groups of 16 working
registers each. Configuring the register file Output Input Vec  GND XTAL /AS /DS R/W /RESET
in this manner allows the use of short format
instructions; in addition, any of the indi-
vidual registers can be accessed directly. ' " ] o
i i Port 3 Machine Timing and
the?&é%szo% is the ROMIess version of 0 K— 15 > B o Gy
UART <: ALY i
Counter/ Flags
'I“m‘::?se(;) ('___
Register l;rogram
Interrupt Pointer ounter
Control <: 4N
Register File
256 x 8-Bit
iy 15 15 ey 15 )
Port 6 Port 5 Port 4 Port 2 Port 0 <:_—_> Port 1

i

i

gy

TITT

(Bit Programmable)

Address or /O
(Nibble Programmable)
\

Address/Data or I/O
(Byte Programmable)

J

Y

Z-BUS When Used
As Address/Data Bus
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CMQS SUPER8®

288C00

MICROCONTROLLER

GENERAL DESCRIPTION

he CMOS Super8? offers new flexibility

and sophistication in 8-bit microcon-

trollers.The Super8 offers all the
features necessary for industrial, consumer,
and automotive applications with an en-
hanced feature set and CMOS technology.
At the same time, the CMOS Super8 retains
full pin-for-pin compatibility with the NMOS
Super8. Available in 48-pin plastic DIP and
68-pin plastic leaded chip carrier (PLCC),
the CMOS Super8 is the last word in gen-
eral-purpose controllers.

The Super8 features a full-duplex
universal asynchronous receiver/transmitter
(UART) with on-chip baud rate generator,
on-chip oscillator, two 16-bit counter/timers
each wtih an 8-bit prescaler, a direct
memory access (DMA) controller, watch
dog timer (WDT), and STOP mode.

Incorporated in the new CMOS Super8 is
also a bonding option for a de-multiplexed
external memory interface bus. In de-muxed
mode, PORTs 0 and 4 will function as
address PORTSs, with PORT 1 as data bus.
PORT 4 will drive the lower address bits and
PORT O will drive the upper address bits
when both PORTSs are configured as
external memory interface. This gives the
user more addressing flexibility.

Finally, by adding the enhanced fe
of WDT, STOP and HALT modes,
versatile counter/timers, the CM
can fit easily into more compleX
applications where a gener
microcontroller is a nec

FEATURES

Full Super8 Instruction Set
CMQS technology

W Multiply and Divide instructions,
Boolean and BCD operations.

329 byte registers, including 272
general purpose registers, and 57
mode and control registers.

128K bytes of memory

Two register pointers allow 600 ns
aceess time

Two 16-bit counte
prescalers

Interrupt structure supports:

- 27 interrupt sources

- 16 interrupt vectors

- 8 interrupt levels

- Servicing capabilities in 600 nsec

Full-duplex UART with special
features

hip oscillator

d: 25 MHz

" HALT mode with use of WFI
instruction

TEST word feature
Low CMOS power consumplion

Full pin-for-pin compatibility with
NMOS Super8

XTAL /AS /DS R/MW /RESET

tiirt

A ﬁ ~N Machine Timing and
Port4 (I—j L v Instruction Control
> F—_'D Reset/WDT
Counter/ ALU
Timers (2) <:
Flags
vart K=
Register
Pointers
Interrupt Program
Control C: Register File L—-D Crggnter
272 x 8-Bit
| 4 y
Port3 Port2 Port0 Port 1
\ v J _Address or /O Address/Data or /O
o (Bit Programmable) (Byte Programmable)
(Bit Programmable) ¢ v )
2Z-BUS When Used As
Address/Data Bus
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NMOS Z8

2860

MICROCONTROLLER

GENERAL DESCRIPTION

new level of sophistication to single-

chip microcontrollers. The Z8600
offers fast execution, efficient use of
memory, sophisticated interrupt and bit
manipulation capabilities, and easy system
expansion.

Under program control, the MCU can be
tailored to the needs of its user. It can be
configured as a stand-alone microcomputer
with 2 Kbytes of internal ROM. In all con-
figurations, a large number of pins remain
available for 1/O. The MCU is offered in a
28-pin DIP package.

I he Z8600 microcontroller introduces a

FEATURES

W Complete Microcontroller, 2 Kbytes ]

of ROM, 124 Bytes of RAM, and

22 1/0 Lines.

142-Byte Register File, Including 124  ®
General-Purpose Registers, Four |/0
Port Registers, and 14 Status and

Control Registers.

Vectored, Priority Interrupts for /0 [ |

and Counter/Timers

Two Programmable 8-Bit Counter/ [ |
Timers, each with a 6-Bit Program-

mable Prescaler.

Output Input

1

Port 3 <__

Counter/
Timers (2)

Interrupt
Control <:

Register Pointer so that Short, Fast
Instructions can Access any One of

the Nine Working Register Groups.

On-Chip Oscillator that Accepts
Crystal or External Clock Drive

Clock Speed: 8 MHz

Single +5V Power Supply, all Pins
TTL-Compatible

28-Pin DIP Package

Vee GND XTAL

o

1

/DS /RESET

L

!

> Machine Timing and
Instruction Control

il

—

{

Port 2

fi

(Bit Programmable)

ALU
4096 x 8-Bit
Register | l
Pointer Program
Counter
Register File
124 x 8-Bit
Port 0 <rL: —N  Port1
/o

/o
(Byte Programmabie)
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MICROCONTROLLER

wour £8601/03/11/13

GENERAL DESCRIPTION

he Z8® microcontroller introduces a

new level of sophistication to single-

chip architecture. Compared to earlier
single-chip microcontrollers, the Z8 offers
faster execution, more efficient use of
memory, more sophisticated interrupt, input/
output, bit-manipulation capabilities, and
easier system expansion.

Under program control, the Z8 can be
tailored to the needs of its user. It can be
configured as a stand-alone microcontroller
with 2 or 4 Kbytes of internal ROM, a
traditional microprocessor that manages up
to 124 Kbytes of external memory, or a
parallel-processing element in a system
with other processors and peripheral
controllers linked by the Z-Bus®. In all
configurations, a large number of pins
remain available for 1/O.

The Z8603 and Z8613 protopacks are
used for prototype development and
production of mask-programmed applica-
tions. The protopacks are ROMless versions
of the Z8601 (Z8603) and Z8611 (Z8613)
housed in a pin compatible 40-pin piggy-
back package.

FEATURES

W Complete Microcontroller, 2K (8601)
or 4K (8611) Bytes of ROM, 124
Bytes of RAM, 32 1/0 Lines, and up
to 62 (8601) or 60 (8611) Kbytes
Addressable External Space each for
Program and Data Memory.

W 744-Byte Register File, Including 124
General-Purpose Registers, Four |/0
Port Registers, and 16 Status and
Control Registers.

W Vectored, Priority Interrupts for /0,
Counter/Timers, and UART

Output  Input Vce GND

iy v

W Full-Duplex UART and Two Program-
mable 8-Bit Counter/Timers, each
with a 6-Bit Programmable Prescaler.

W Register Pointer so that Short, Fast
Instructions can Access Any of Nine
Working Register Groups in 1 ps.

W On-Chip Oscillator Which Accepts
Crystal or External Clock Drive.

W Single +5V Power Supply, all Pins
TTL Compatible

W Clock Speeds: 8 and 12 MHz

XTAL /AS /DS R/W /RESET

FRREE

Port 3 A ) Machine Timing and
lL Instruction Control
UART <_—_ ALU ——fT
l 28601
Flags Program 2048 x 8-Bit
Counter/ Memory Z8611
Timers (2) C: ﬁ 4096 x 8-Bit
Register
. Pointer Program
Interrupt Counter
Control Register File
124 x 8-Bit

1 1]

|

Port 2 Port 0

(:: L'\, Port 1

MW 83

(Bit Programmable)

Address or I/O
(Nibble Programmabie) (Byte Programmable)

Address/Data or I/O
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NMOS 2K

2860

KEYBOARD CONTROLLER

GENERAL DESCRIPTION

introduces a new level of sophistica-
tion to single-chip architecture. The
Z8602 is a member of the Z8® single-chip

The 28602 Keyboard Controller (KBC)

microcontroller family with 2 Kbytes of ROM.

The Z8602 KBC is housed in a 40-pin
DIP package, and is manufactured in
NMOS technology. It offers fast execution,
more efficient use of memory, more sophis-
ticated interrupt, input/output bit-manipula-
tion capabilities, and easy hardware/
software system expansion along with low
cost and low power consumption.

The KBC architecture is characterized
by a flexible I/O feature, an efficient register
I/0, and a number of ancillary features that
are useful in many industrial and advanced
scientific applications.

The Z8602 offers low EMI emission
achieved by means of several modifications
in the output drivers and clock circuitry of
the device.

The device is optimized for keyboard
control and scan functions. Software is
available under license from Zilog to
perform keyboard control functions. See
Zilog Application Note DC-2521-01: "Z8602
Controls a 101/102 PC/Keyboard."

FEATURES

W 8-Bit Microcontroller, 40-Pin DIP [ |
Package

[ ]
W Low Cost
W +4.7510+5.25 V,, Range
[ ]
W Low Power Consumption - 750 mW
W Fast Instruction Pointer - 1.5 ps at [ |
4 MHz
[ ]
W 32 Input/Output Lines
W All Digital Inputs NMOS Levels
[ ]
W 2 Kbytes ROM
Output Input Vee GND

i 4

124 Bytes of RAM

Two Programmable 8-Bit Counter/
Timers each with 6-Bit Program-
mable Prescaler.

Six Vectored, Priority Interrupts from
Eight Different Sources

Clock Speeds up to 4 MHz
On-Chip Oscillator that Accepts a
Crystal, Ceramic Resonator or
External Clock Drive

Low EMI Emission

XTAL1 XTAL2 /RESET

L1

77777 A N Machine
Pot3 K — ATiming & Inst.
lL Control
Counter/ .
- < L'I.: Program
Flags
Timers (2) ag Memory
2048 x 8-Bit
Register
Pointer
Interrupt
Control Register File Program
124 x 8 Bit Counter

I 1]

|

Port 2 Port 0 <: —N  Port1
Vo 110 1o
; I Output Open Drain Output Open Drain
(Bit Programmable) (Nibble Programmable)  (Byte Programmable)
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M|CROCON¥IF\%/I(§)LSLE§ 28604

GENERAL DESCRIPTION

he Z8604 is a single chip microcon-
troller with 1 Kbytes of ROM. It offers
all the outstanding features of the Z8®

family architecture in a low cost, 18-pin
plastic DIP for price and size sensitive

FEATURES

W Complete NMOS microcomputer with ~ ®
14 1/0 lines and 1K bytes of on-chip

ROM.

B The register file is composed of 76

Watch Dog/Power-On Reset timer

Fast instruction pointer, 1.5
microseconds at 8 MHz

designs. general purpose registers, W Clock speeds up to 8 MHz
The Z8604 architecture employs the 2 /0 port registers and 4 control and
powerful Z8 microcontroller core. The Status registers. W 4.50t0 5.50 voits operating range
device has instruction compatibility with the
entire Z8 family for easy software/hardware W Two programmable 8-bit counter/ W Six vectored, priority interrupts from

system expansion. The device is ideal for timers, each with a 6-bit program- five different sources
cost sensitive consumer applications. It can mable prescaler.
operate with low cost RC type oscillators as W 18-pin DIP package
well as ceramic/crystal oscillators. W On-chip oscillator that accepts a
crystal, ceramic resonator, RC, or W Pin compatible with Z86C06 18-pin

external clock drive.

W Allinputs are TTL compatible and

Schmitt triggered

Output Input

it &

Vee

Vo

CMOS MCU.

GND XTAL1 XTAL2

|

Port 3 <— N Machine Timing
i} Y1 & Instruction Control
ALU WDT, POR
Counter/ ﬂ
Timers (2) (:: FLAG
Prg. Memory
1024 x 8-Bit
Register
Pointer ﬂ
Interrupt
Contrgl <: Register File Program
76 x 8-Bit Counter

i

Port 2

Y

1/O
(Bit Programmable)
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NMOS 4K

28614

KEYBOARD CONTROLLER

GENERAL DESCRIPTION

introduces a new level of sophistica-
tion to single-chip architecture. The
28614 is a member of the Z8® single-chip

I he Z8614 Keyboard Controller (KBC)

microcontroller family with 4 Kbytes of ROM.

The 28614 KBC is housed in a 40-pin
DIP package, and is manufactured in
NMOS technology. It offers fast execution,
more efficient use of memory, more sophis-
ticated interrupt, input/output bit-manipula-
tion capabilities, and easy hardware/
software system expansion along with low
cost and low power consumption.

The KBC architecture is characterized
by a flexible I/O feature, an efficient register
I/O, and a number of ancillary features that
are useful in many industrial and advanced
scientific applications.

The Z8614 offers low EMI emission
achieved by means of several modifications
in the output drivers and clock circuitry of
the device.

The device is optimized for keyboard
control and scan functions. Software is
available under license from Zilog to
perform keyboard control functions. See
Zilog Application Note DC-2521-01: "Z8602
Controls a 101/102 PC/Keyboard."

FEATURES

8-Bit Microcontroller, 40-Pin DIP W 724 Bytes of RAM
Package
W Two Programmable 8-Bit Counter/
Low Cost Timers each with 6-Bit Program-
mable Prescaler.
+4.75 to +5.25 V., Range
W Six Vectored, Priority Interrupts from
Low Power Consumption - 750 mW Eight Different Sources
Fast Instruction Pointer - 1.5 ps at W Clock Speeds up to 4 MHz
4MHz
B On-Chip Oscillator that Accepts a
32 Input/Output Lines Crystal, Ceramic Resonator or
External Clock Drive
All Digital Inputs NMOS Levels
W Low EMI Emission
4 Kbytes ROM
Output  Input Vee GND XTAL1 XTAL2 /RESET
o N Machi
Port 3 <— ) 'l"lmir‘lagc &mﬁ'ast.
lL Control
ALU —jT
Counter/ I
Timers (2) <: Flags Program
Memory
4096 x 8-Bit
Register T\
p— Pointer
n
Control <: Register File Program
124 x 8 Bit Counter
U 1 il
Port 2 Port 0 <: —N  Port 1
3 vo Output Open D o] g . D
i ut n Drain utput n Drain
(Bit Programmable) (Niblt;tlg ProSfamm:'ble) (BytepProg’::mmable)

44



NMOS 78 ROMLESS
MICROCONTROLLER

28681

GENERAL DESCRIPTION

Z8 single-chip microcomputer. It can

provide up to 16 output address lines,
thus permitting an address space of up to
64K bytes of data or program memory. Eight
address outputs (AD7-ADO) are provided by
a multiplexed, 8-bit, Address/Data bus. The
remaining 8 bits can be provided by the
software configuration of Port O to output
address bits A15-A8.

There are 143 registers located on-chip
organized as 124 general purpose registers,
16 control and status registers, and three /O
registers. Register file can be divided into
nine groups of 16 working registers each.
Configuring the register file in this manner
allows the use of short format instructions; in
addition, any of the individual registers can
be accessed directly.

The /8681 is a ROMIless versions of the

FEATURES

W Complete microcomputer, 24 /0
lines, and up to 64K bytes of
addressable external space each for
program and data memory.

W 143-byte register file, including 124
general purpose registers, three /0
port registers, and 16 status and
control registers.

W Vectored, priority interrupts for I/0,
counter/timers, and UART

W On-chip oscillator that accepts
crystal or external clock drive

Full-duplex UART and two program-
mable 8-bit counter/timers, each with
a 6-bit programmable prescaler.

Register Pointer so that short, fast
instructions can access any one of
the nine working-register groups.

Single +5V power supply; all /0 pins
TTL compatible

Clock speeds: 8 MHz and 12 MHz

Military version available

Output  Input Vee GND XTAL /AS /DS R//W /RESET
Pot3 K Machine Timing and
lL > Instruction Control
UART <—_— ALU
Flags
Counter/
Timers (2) <: Igrogr?m
ounter
Register
Pointer
Interrupt
Control <: F:ezgismg Ei'lte
X 8-Bi

J 1]

Port 2 Port 0

K—

LY

Address or /0

g

(Bit Programmable)

(Nibble Programmable)

Iy
Port 1

Address/Data or /0
(Byte Programmable)

Y

Z-BUS When Used
As Address/Data Bus
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NMOS Z8 ROMLESS
MICROCONTROLLER

28691

GENERAL DESCRIPTION

he Z8691 is a ROMlIess version of the
Z8 single-chip microcomputer. The

Z8691 offers all the outstanding
features of the Z8 family architecture except
an on-chip program ROM. Use of external
memory rather than a preprogrammed ROM
enables this Z8 microcomputer to be used
in low volume applications or where code
flexibility is required.

The Z8691 can provide up to 16 output
address lines, thus permitting an address
space of up to 64K bytes of data or pro-
gram memory. Eight address outputs (AD7-
ADO) are provided by a multiplexed, 8-bit,
Address/Data bus. The remaining 8 bits can
be provided by the software configuration of
Port 0 to output address bits A15-A8.

There are 143 registers located on-chip
organized as 124 general purpose regis-
ters, 16 control and status registers, and

FEATURES

W Complete microcomputer, 24 /0
lines, and up to 64K bytes of
addressable external space each for
program and data memory.

W 743-byte register file, including 124
general purpose registers, three [/0
port registers, and 16 status and
control registers.

W Vectored, priority interrupts for 1/0,
counterftimers, and UART.

W On-chip oscillator that accepts
crystal or external clock drive

Output Input

e

Vee GND

o

W Full-duplex UART and two program-

mable 8-bit counter/timers, each with
a 6-bit programmable prescaler.

M Register Pointer so that short, fast

instructions can access any one of
the nine working-register groups.

B Single +5V power supply, all I/0 pins

TTL compatible

W Clock speeds: 8 MHz and 12 MHz

XTAL /AS /DS R/W /RESET

FRRRE

3 1/0 port registers. Register file can be P' 43 A N Machine Tiri q
divided into 9 groups of 16 working regis- ° KN— % etriotion Gantrol
ters each. Configuring the register file in this lL
manner allows the use of short format j N
instructions; in addition, any of the indi- UART <: ALU ‘
vidual registers can be accessed directly.
Flags
Counter/
Timers (2) <__—-
Register
Pointer Program
Interrupt C: Counter
Control Register File
124 x 8-Bit
Port 2 Port 0 K'_'—_ —N  Port1
10 Address or I/0 Address/Data or /O
(Bit Programmable) (Nibble Programmabie) (Byte Programmablie)
\ J

Y

Z-BUS When Used
As Address/Data Bus
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CMOS Z8 DIGITAL

286G95

SIGNAL PROCESSOR
GENERAL DESCRIPTION FEATURES
he Z86C95 MCU introduces a new W Complete Microcontroller, 16 /0 W Four External Vectored Priority
level of sophistication for Superin- Lines, and up to 64 Kbytes of Interrupts for /0, Counter/Timers
tegration™ ICs. The Z86C95 is a Addressable External Space each for and UART.

member of the Z8 single-chip microcon-

Program and Data Memory.

Y | W On-Chip Oscillator that Accepts
troller family incorporating a CMOS Embedded Reduced Instruction set Crystal or External Clock Drive.
ROMless Z8 microcontroller with an embed- DSP (Digital Signal Processor) for
ded DSP processor for digital servo control. %gg?t/ f/,fz’l%? g&%%&% Zg'tg//% by m Full-Duplex UART
The DSP sl_ave processor can perfor m 16- One Clock lﬁ/c/e. W 16-Bit Counter/Timers with Capture
bit by 16-bit multiply and accumulate in one ‘ and Compare Registers.
clock cycle. Additionally, the Z86C95 is 8-Channel, 8-Bit A/D Converter with
further enhanced with a hardwired 16-bit by Track and Hold and Minimum Single W Register Pointer for Short, Fast
16-bit multiplier and 32-bit/16-bit divider, Conversion Time of 2 psec. Instructions to any One of the Sixteen
three 16-bit counter timers with capture and 8-Bit /A Converter with 1/4 Working Register Groups.

isters, a half flash 8-bit A/D S D/A Converter withs 1/ ! Do

compare regisiers, DIt/ Programmable Gain Stage and a W Serial Peripheral Interface
converter with a 2 usec conversion time, an Maximum Settling Time of 3 psec.
8-bit DAC with 1/4 programmable gain U W Multiplexed and Demultiplexed
stage, UART, serial peripheral interface, Single Channel 40/80 kHz Pulse Address/Data Bus
and a PWM output channel. It is fabricated Width Modulator m Single +5V Power Supply, all JO

ing 1.2 micron CMOS technology and ; ; ; ngie ower >UppY, a
using 1.. nt : 256-Byte Register File, Including 236 Pins TTL Compatible
offered in an 80-pin QFP, 84-pin PLCC General-Purpose Registers, Four /0 _
package, or a 100-pin VQFP. goﬂtﬁe/géste[stand 16 Status and W 1.2 Micron CMOS Technology

The Z86C95 provide to 16 output ontrol Registers.

; provices 1P \tou W Clock Speeds - 20 and 24 MHz

address lines. This permits an address . . red Multio!

f up to 64 Kbytes of data and 16-Bil by 16-B1t hardwired Multply .
space or up _ and 32-Bit by 16-Bit Divide, W Three Low-Power Standby Modes;
program memory each. Eight address Exclusive of DSP. STOP, HALT and PAUSE
outputs (AD7-ADO) are provided by a )
multiplexed, 8-bit, Address/Data bus. The W Flash EPROM Write Support

remaining 8 bits are provided via output
address bits A15-A8.

There are 256 registers located on chip
and organized as 236 general-purpose
registers, 16 control and status registers,
and four 1/O port registers. The register file
can be divided into sixteen groups of 16
working registers each. Configuration of the
registers in this manner allows the use of
short format instructions; in addition, any of
the individual registers can be accessed
directly. The Z86C95 contains 512 bytes of
DSP Program RAM and 256 bytes of DSP
data RAM.
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st rrocessor £80G9D

Output  Input Vee GND XTAL /AS /DS R//W /RESET /WAIT

1111 S R P I I

N
Port 3 < Machine Timing and
iL ) Instruction Control
SPI j >
UART <: ALU
Three 16-Bit
Counter/ <: Flags
Timers
L1 Program » i
3I§ivrd;? <rI: 19091;?:: —1  Counter Digital Signal Processor
4\
16x 16 Register File ]
Multiplier <: 256 x 8-Bit
DSP RAM DSP RAM Program
Interrupt
Control <: Ba{nk}1 Ba{nk}2 R}%
Address LN
Port 2 A15-A0* LA AD7-ADO ADC DAC PWM
[ * In multiplexed mode,
A7-AO0 reflects the DSP ﬁ {}
address bus for emulation. Analog PWM
Address/Data 8 Channel Out
/0 Analog In
(Bit Programmable)
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CMOS 16-BIT DIGITAL
SIGNAL PROCESSOR

289C00

GENERAL DESCRIPTION

he Z89C00 is a second generation,

16-bit, fractional, two’s complement

CMQOS Digital Signal Processor (DSP).
Most instructions, including multiply and
accumulate, are accomplished in a single
clock cycle. The processor contains 1Kbyte
on-chip data RAM (two blocks of 256 16-bit
words), a 4 Kword program ROM and a 64
Kword program memory address space.
Also, the processor features a 24-bit ALU, a
16x16 multiplier, a 24-bit Accumulator and a
shifter. Additionally, the processor contains
a six-level stack, three vectored interrupts
and two inputs for conditional program
jumps. Each RAM block contains a set of
three pointers which may be incremented or
decremented automatically to affect hard-
ware looping without software overhead.
The data RAMs can be simultaneously
addressed and loaded to the multiplier for a
true single cycle scalar multiply.

There is a 16-bit address and data bus
for external program/data memory, and a
16-bit I/O bus for transferring data or for
mapping peripherals into the processor
address space. Additionally, there are two
general purpose user inputs and two user
outputs. Operation with slow peripherals i =
accomplished with a ready input pin.

Development tools for the IBM® PC.
include a relocatable assembler, a linker
loader, and an ANSI-C compiler. Also; the:.
development tools include a simulaigff‘*
debugger, a cross assembler for the:
TMS320 family assembly Code and'a
hardware emulator. .

FEATURES

W 16-Bit Single Cycle Instructions

W Zero Overhead Hardware Looping
W 16-Bit Data

W Ready Control for Slow Peripherals

W Single Cycle Multiply/Accumulate
(100 ns)

W Six-Level Stack
W 512 Words of On-Chip RAM

16-Bit /0 Port

W 4 Kwords of On-Chip Masked ROM
W Three Vectored Interrupts

W 64K Words of External Address
Space

W Two Conditional Branch Inputs/Two
r Qutputs

U, Accumulator and Shifter

PC Development Tools
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“SenaLrrocessor 289600

External Program ROM

PDO-15 PAO-15
A
* 16 16
PD q._l PA \ 4 /ROMEN
Y 16 \ 16 l
256 Word 256 Word Register PC 7| 4K
ist .
F::?cg:lsl:: RAM RAM Pointer \{R\I&r\g
0-2 0 1 4-6 Instruction
Register
' —
1 16
' la—pt—>  EXTO-15
Y ! 16-Bit Bus . ! | D Bus 1?/‘8“
| witc ) RDYE, ER//W,
SBus ! ] i ; Pt [
3
@ @ Switch Stack g | —~» EAO-2
16 x16 y
Multiplier
24-hit(P)
, 5
1 . Interrupt }e—pge—  /INTO-2
24-Bit Bus P Bus .
[ le——  /RESET
H y
—— mux | [Csnier ] )
ulo-1
, User 2
® ® o Pot b —e> Yoo
ALU
ACC
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289C65/G66

TELEPHONE ANSWERING

DEVICE CONTROLLER
GENERAL DESCRIPTION FEATURES
he Z89C65 and Z89C66 are fully ® Z8® Microcontroller with 47 I/0 W 4K word DSP Program ROM
integrated, dual processor controllers Lines .
designed for telephone answering w24 Keytes o 28 Pogram ROM W 512 Words On-Chip DSP RAM
machines. The I/O control processor is a 0f ¢ Frogram ) ,
Z8® with 24 Kbytes of program memory (289C65) - iﬁ%ﬁ gaga‘}i’te’ with up to 128
(ROMless for the Z89C66), two 8-bit counter . p
' ! ) W 256 Bytes On-Chip Z8 RAM
timers, and up to 47 I/Q pins (31. I/O pins for W 70-Bit PWM D/A Converter (4 kHz to
the Z89C66). The DSP is a 16-bit processor W Watch-Dog Timer and Power-On 64 kHz)
with a 24-bit ALU and accumulator, 512 x Reset
16 bits of RAM, single cycle instructions, W Two DSP Timers to Support Different
and 4K word program ROM plus constants W Low Power STOP Mode A/D and D/A Sampling Rates
memory. The chip also contains a half-flash
8-bit A/D converter with up to 128 kHz W On-Chip Oscillator which Accepts a W Hardware Modulo Addressing for
sample rate and 10-bit PWM D/A converter. Crystal or External Clock Drive Looping
The sampling rates for the converters are ) ) ) , e ,
programmable. The precision of the 8-bit A/ [ | %r(gsfg 62,8 Counter Timers with 6-Bit W 16-Bit Single Cycle DSP Instructions
D mlay be extepdedfby resampling the data m 16-Bit Single Cycle DSP Multiply/
ata lower rate in software. W Global Power-Down Mode Accumulate
The Z8 and DSP processors are loosely
coupled by mailbox registers and an W Low-Power Consumption - 200 mW W Six-Level DSP Stack
interrupt system. DSP or Z8 programs may (Typical)
be directed by events in each other’s W 24-Bit DSP ALU, Accumulator and
domain. W Brown-0ut Protection Shifter
W Two Comparators with Program- W Three Vectored DSP Interrupts
mable Interrupt Priority
W ndependent Z8 and DSP Operations
W Six Vectored, Priority Interrupts
W /BMP PC-Based Development Tools
B RAM and ROM Protect
W Developer's Toolbox for TA.M.
W Clock Speed: 20.48 MHz Applications
W Z89C00 Core 16-Bit Digital Signal

Processor (DSP)
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TELEPHONE ANSWERING
DEVICE CONTROLLER

289G65/C66

P00
PO1
P02

Address PO3

or /O
(Nibble

Programmable) POS

P06
P07

Port 0

Timer 0
Capture Reg.

Timer 1

Register File
256 x 8 Bit

e

O

{t

P10
P11
P12
P13
P14
P15
P16
P17

Address/Data
orl/O
(Byte

Programmable)

Port 1

P20 +—»f

P21 €4—P

110
(Bit
Programmable)

P23 €¢—p
P24 4—P
P25 4—>
P26 4—P
P27 €4—P]

P22 €+—]

Port 2

N
) Port 3

Register Bus

24 Kbytes
Program
ROM
(289C65)

AZ

Internal Address Bus

G

NZ

28 Core

Internal Data Bus

Expanded Register A

Expanded
Register Bus

) Port4

File g

Mail Box

Extended Bus of the DSP

(16 x 8 bits)

N

128 Word
RAM 0

128 Word
RAM 1

)}

4K Words
Program
ROM

3

Internal Address Bus

A ]

N] DSP Core
y.

Internal Data Bus

RMLS — ]

/AS 4+—

/DS 4——
R/W €4—

Ext.
Memory
| Control

XTAL1 —P

XTAL2 4—

osc

VDD
GND

| Power

INT 1

INT 2

Timer 2

=

Port 5

WIEEE HTEETT et

Extended Bus of the DSP

‘I DSP Port | :

Timer 3

N

PWM

L~
—v| (10-Bit)

ADC
- (8-Bit)

T

P31
P32
P33

P34
P35

Input

Output

P37

P40
P41
P42
P43
P44
P45
P46
P47

/0
(Bit
Programmable)

P50
P51
P52
P53
P54
P55
P56
P57

/0
(Bit
Programmable)

DSPO
DSP1

PWM

ANIN
AN VDD
AN GND
VREF+
VREF-
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289G67/G6

TAPELESS TELEPHONE
ANSWERING DEVICE CONTROLLER

GENERAL DESCRIPTION

integrated dual-processor controllers

designed for Tapeless Telephone
Answering Machine Applications (TTAM).
The I/O control processor is a Z8% with 24
Kbytes of program memory (ROMless for
the Z89C68), 256-byte register file, two 8-bit
counter/timers with 6-bit prescalers, two
analog comparators, 43 I/O pins (27 I/O
pins for the Z89C68), low power stop mode,
watch-dog timer, RAM and ROM protect,
brown-out protection, six vectored interrupt
with programmable priority interrupts, and
on-chip oscillator that accepts 20.48 MHz
crystal.

The DSP operates in parallel with
the Z8. The inter-processor communication
is achieved by mailbox registers and the
Z8-DSP interrupt system.

For high-end TTAM applications,
interface for CODECs, 48 Mbit ARAM/
DRAM interface with 4-bit wide data bus
configuration, 10-bit Pulse Width Modulator
for LPC speech synthesis and high quality
tone generation are also found on-chip.
IBM® PC-based development tools and
developer's toolbox for TTAM applications
are available.

T he Z89C67 and Z89CE8 are fully

FEATURES

Z89C67 has 24 Kbytes of
Program ROM while the
Z89C68isaROMIess Device.
84-Pin PLCC Package
Masked ROM (Z89C67)
Fully Static Low Power CMOS
Dual-Processor Architecture
with a Z8 Microcontroller and
a DSP

Low Power STOP Mode

Watch-Dog Timer and Power-
On Reset

256-Byte Register File
6K Word DSP ROM

431/0Pins (27 /O Pinsfor the
Z86C68)

One Interface for Two Codecs
with 8 kHz Sampling Rate and
2.048 MHz Clock

2x8-Bit Z8 Counter Timers
with 6-Bit Prescalers

10-bit PWM with Sampling
Frequency from 4 kHz up to
64 kHz for Speech Generation

43 Programmabile I/O Pins
ARAM Interface for up to 48
Mbit ARAM with 4-bit wide
data bit.

-5V Charge Pump Control
Circuit

Two DSP Timers to Support
Different Sampling Rates for
the Codecs and PWM

20.48 MHz Oscillator

PC Based Development
Tools

Developer's software for
tapeless T.A.D. Applications
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TAPELESS TELEPHONE
ANSWERING DEVICE CONTROLLER

289G67/G68

P00 tor Fi —>
. " Register File P40
:8; Timer 0 Timer 1 256 x 8-Bit «—> 1y
Address <>
or 0 Pos ) Tt Tt Tt > 22 0
(Nibble Porto K N Porta > 7% (Bt
Programmable) 04 Internal Register Bus P44 programmable)
P05 (4—> pys5
ggg 24 Kbytes > :;46
Z8 Core Program ROM 47
(289C67)
P10
P11 p.

Address/Data E:g — gg? 110
or /O Port 1 Internal Address Bus —N Pons —> (Bit
(Byte g:g <: P52 Programmable)

Programmable) l4—>» P53

P16 internal Data Bus
P17
Address Bus
P20 < 41(}: >
P21 <—P 6K Words \‘ gSP 3:::?
P ROM ore >
w0 P22 < rogram —— > Dat2

o (Bit be) :::i <+—> poio <: ata bus «—» Data3

rogrammable <>
g po5 <—> Peripheral Data Bus of the DSPTT > 2332?

P26 <4—P SR (f . <«—> ADDR2
P27 <4—> | Mailbox X —N ARAM &> ADDR3
| X —Vv] Controller «—» ADDR4
Peripheral Extended —>
P31 > : F!eng?steez , Regisetr;reFile <"":I ADDRS5
Input P32 —» | (DSP) (28) T (€¢—>» ADDR6
P33 —» 1 | l«—» ADDR7
P34 €4——] Port3 C'_ I AN ! 4«—> ADDRS
leo o o o] o e e o e o e e e e e o e e
Output P35 P [<4—» ADDR9
P36 — <4—> ADDR10
P37 d—— l€«—» ARAM_SELO
l«—» ARAM_SEL1
> /RAS
o — ARAM  |—» /CAS
Control —p» ARAM_RW
DENAO ]  ((opEC <: » ARAM_/OE
DCLK <— nterface
DOUT <4—
DENA1 <— /RESET
Power VDD
4— GND
RMLS »l  zsext.
/IAS 4——  Memory SV 1y out-sv
/DS <4—— Control »| Control
RW «—
—y Timers | Timer2 osc [t XTAL
P <+—] XTAL2
WM (o0-Bity K——
N
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16-BIT MIXED
SIGNAL PROCESSOR

289120

GENERAL DESCRIPTION

he Z89120/920 is a fully integrated,

mixed signal, dual processor chip

system designed for lower sample
rates such as audio, telephone, security
systems, modem, faxes, instrumentation,
noise cancellation, and sonar. The 1/O
control processor is a Z8® with 24 Kbytes of
program memory, two 8-bit counter timers,
and up to 47 1/O pins. The DSP is a 16-bit
processor with a 24-bit ALU and Accumula-
tor, 512x16 bits of RAM, single cycle
instructions, and 4K word program ROM
plus constants memory. The chip also
contains a half-flash 8-bit A/D converter with
up to 128 kHz sample rate and 10-bit PWM
D/A converter. The sampling rates for the
converters are programmable. The preci-
sion of the 8-bit A/D may be extended by
resampling the data at a lower rate in
software.

The Z8 and DSP processors are loosely
coupled by mailbox registers and an
interrupt system. DSP or Z8 programs may
be directed by events in each other's
domain.

FEATURES

W Z8® Microcontroller with 47 /0
Lines

W 24 Kbytes of Z8 Program ROM
W 256 Bytes On-Chip Z8 RAM

W Watch-Dog Timer and Power-On
Reset

W Low Power Stop Mode

lwo.Comparators with Program-
‘ mable Interrupt Priority

P, Six Vectored, Priority Interrupts

RAM and ROM Protect

Clock Speed of 20.48 MHz

y &
; by
‘%L

.

W Z89C00 Core 16-Bit Digital Signal
Processor (DSP)

W 4 Kword DSP Program ROM
W 512 words On-Chip DSP RAM

W 8-Bit A/D Converter with up to 128
kHz Sample Rate

WM D/A Converter (4 kHz to

wo DSP Timers to Support Different
A/D and D/A Sampling Rates

W Zero Overhead Hardware Looping
W 16-Bit Single Cycle DSP Instructions

m 16-Bit Single Cycle DSP Multiply/
Accumulate

W Six-Level DSP Stack

W 24-Bit DSP ALU, Accumulator and
Shifter

W Three Vectored DSP Interrupts
W Independent Z8 and DSP Operations

W /BMP PC-Based Development Tools
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16-BIT MIXED
SIGNAL PROCESSOR

289120

P00
PO1
P02

Address  po3
or /O
(Nibble

Programmable) Po4

P05
P06
P07

P10
P11

P12
Address/Data P13

orl/O
By P14
Programmable) P15
P16

P17

P20 <—
P21 4—
P22 <4¢—p

/O

/R/RL —
/AS €4—
/DS <4—
RIW <—

XTAL1 —P
XTAL2 4——

VDD
GND

Port 0

Timer 0
Capture Reg.

Timer 1

Register File
252 x 8 Bit

{}

{}

{}

Port 1

(Bit P23 <4—>
Programmable) P24 €—
P25 4—p]
P26 <4—p
P27 4—>

Port2

Register Bus

24 Kbytes
Program
ROM

,_Internal Address Bus

Az

K

N 28 Core
N

Internal Data Bus

Expanded Register (‘
File

Port 3

Expanded

Register Bus

Mail Box

PN

(16 x 8 bits)

256 Word|
RAM O

4K Words
Program
ROM

Internal Address Bus

K

| Ext.
Memory
| Control

0sC

Timer 2

xtended Bus of the DSP

PWM
(10-Bit)

—

ADC
(8-Bit)

P31
P32
P33

P34
P35
P36
P37

Input

Output

110
P43 (Bit

P44 Programmable)

110
P53 (Bit

Programmable)

DSPO
DSP1

PWM

AN IN
AN VDD
AN GND
VREF+
VREF-
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289920

16-BIT MIXED SIGNAL
PROCESSOR (ROMLESS)

GENERAL DESCRIPTION

he 289920 is a fully integrated,

ROMless, mixed signal, dual proces-

sor chip system designed for lower
sample rates such as audio, telephone,
security systems, modem, faxes, instrumen-
tation, noise cancellation, and sonar. The
I/O control processor is a Z8® with two 8-bit
counter timers, and up to 47 1/O pins. The
DSP is a 16-bit processor with a 24-bit ALU
and Accumulator, 512x16 bits of RAM,
single cycle instructions, and 4 Kword
program ROM plus constants memory. The
chip also contains a half-flash 8-bit A/D
converter with up to 128 kHz sample rate
and 10-bit PWM D/A converter. The sam-
pling rates for the converters are program-
mable. The precision of the 8-bit A/D may
be extended by resampling the data at a
lower rate in software.

The Z8 and DSP processors are loosely
coupled by mailbox registers and an
interrupt system. DSP or Z8 programs may
be directed by events in each other's
domain.

FEATURES
W Z8® Microcontroller with 31 |/0 W Z89C00 Core 16-Bit Digital Signal
Lines Processor (DSP)
W Up to 64 Kbytes of Adadressable W 4K word DSP Program ROM
External Space
W 512 words On-Chip DSP RAM
W 256 Bytes On-Chip Z8 RAM
W 8-Bit A/D Converter with up to 128
W Watch-Dog Timer and Power-On kHz.Sample Rate
Reset )
WM D/A Converter (4 kHz to
m Low Power Stop Mode
W On-Chip Oscillator which Accep " jWo DSP Timers to Support Different
Crystal or External Clock Drij " A/D and D/A Sampling Rates
W 2x8 Bit Z8 Counter Tifri B Zero Overhead Hardware Looping
Prescaler '
W 16-Bit Single Cycle DSP Instructions
W Global Po
i W 16-Bit Single Cycle DSP Muitiply/
] ymption - 200 mW Accumulate

W Six-Level DSP Stack

W 24-Bit DSP ALU, Accumulator and

Comparators with Program- Shifter

. mable Interrupt Priority

W Three Vectored DSP Interrupts
Six Vectored, Priority Interrupts

W Independent Z8 and DSP Operations
RAM and ROM Protect

W /BM® PC-Based Development Tools
Clock Speed of 20.48 MHz
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proczssoR poesy £89920

POO File
Timer 0 Timer 1 Register <«— P31
PO1 <___> Capture Reg. 252 x 8 Bit «— P32 Input
Address P02 {} {} P33
e pono 3 L A rets [ > pu
PO4 K < __» P35 Output
P05 <:> —p P36
P06 28 Core —» P37
P07
l¢—p P40
P10 —» PA
P11 Expanded «—p P42 1o
P12 p Register Bus «—» P43 (Bit
P13 Expanded Register [4—P» P44 programmable)
¢ 1 g
Address/Data P14 <:> Port <: File (, Pas
P15 P46
P16 P47
P17 Mail Box Extended Bus of the DSE
(16 x 8 bits) N
¢ P50
P20 <€—p l4—>» P51
sg; <P «—p P52 1o
/o DERg <—p» P53 (Bit
(Bit P23 4—>» Port 2 C_— 4—» P54 programmable)
Programmable) g24 <P ~ (Internal Address Bus > P55
Program ~
P26 <4—p oM «—> P57
P27 44—
DSPO
/RIRL — DSP Port DSP1
ns «—| Ext ‘Extended Bus of the DSP
DS | Memory
AW ‘—‘ Control Timer 2 N PWM —» PWM
I —] (10-Bit)
—
XTAL1 | osc
XTAL2 <— l«—— ANIN
L ANVDD
VDD — ADC |——— ANGND
GND _<: 8Bty |  VREF+
L VREF-
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CMOS 78
IN-CIRCUIT EMULATOR

286G12

GENERAL DESCRIPTION FEATURES
The 286C12 ICE (In-Circuit-Emulator) m 851t CMOS Microcontroller m Ful-Duplex UART
introduces a new level of sophistica- Emulator
tion to single-chip architecture. The m Al Digital Inputs are TTL Levels
ICE is housed in a 84-pin PGA package, W 84-Pin PGA Package , ,
and is manufactured in CMOS technology. , m  Six Memory Emulation Modes
The ICE architecture is characterized by W 451055 Volt Operating Range
Zilog’s 8-bit microcontroliler core. Thg _ W Low Power Consumption - 275 mW W 256 Bytes of RAM
device offers fast executlon, more efflment (max) W Two Programmable 8-Bit Counter/
use of memory, more sophisticated inter- Timers Each with 6-Bit Program-
rupts, input/output bit manipulation capabili- W Average Instruction Execution Time mable Prescaler.
ties, easy hardware/software system of 1ps
expansion, a flexible /O scheme, an W Six Vectored, Priority Interrupt from
efficient register and address space struc- W Fast Instruction Pointer - 0.6 us @ Eight Different Sources
ture, multiplexed capabilities between 16 MHz
address/data, and a number of ancillary W Clock Speed: 16 MHz
features that are useful in many industrial W Two Standby Modes - STOP and o
and advanced scientific applications. HALT n gg:s(;g/lp cﬁ%%ggﬁ ;‘}gﬁf’lzg g,
Industrial applications demand powerful W 32 Inpit/Output Lines External Clock Drive.

1/O capabilities. The ICE fulfills this with
32-pins dedicated to input and output.
These lines are grouped into four
ports. Each port consists of eight lines,

Output  Input

Vee GND

XTAL /AS /DS R//W/RESET

and is configurable under software 1 HH J J J A J T 1 1
control to provide timing, status signals, \
serial or parallel I/O with or without Port3 : N|  Machine Timing
handshake, and an address/data bus for v and
interfacing external memory. 4 Instruction Control

There are three basic address spaces AT D
available to support this wide range of <: ALU - /SIZE2
configuration: Program Memory, Data N IcEConmol o SZES
Memory, and 236 General Purpose Counter! FLAGS V] Block L = /IACK

: C — /MAS
Registers. To unburden the program from Timers (2) <: . MDS
coping with real-time problems such as Rogistor — /ssCYLNKc
counting/timing and serial data communi- — Pointer
cation, the ICE offers two on-chip Rombt K— Program Frogram
' . Register File Counter j emory
counter/timers with a large number of 256 x 8-Bit 16” Address
user selectable modes, and an asynchro- Bus
nous receiver/transmitter. ﬂ Program
Butfer K] Memory
l r 8 Data
p. A A Bus
Port 2 Port 0 <:>| Port 1
1o

(Bit Programmable)

Address or I/O
(Nibble Programmable)

Address/Data or /O
(Byte Programmable)
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Z86G50 vicrutons
MICROCONTROLLER
GENERAL DESCRIPTION FEATURES
he Z86C50 CCP™ In-Circuit Emulation W 8-bit CMOS Z8° CCP™ Base In-
(ICE) chip introduces a new level of Circuit Emulation Chip
sophistication to ICE architecture. The .
Z86C50 not only provides all the control W 124-Pin PGA Package
signal interfaces, but also the internal . .
register bus interface. The Expanded W Full 26 CCP Family Instruction Set
Register File (ERF) can be external and W 3010 5.5 Volt Operation Range
interface with the internal register bus and R
ERF control signals. W Clock Speed 20 MHz
The Z86C50 allows users to prototype a
system with an actual hardware device and W 236-Byte General-Purpose Register
to develop the code. Also, this device is
very useful in emulator applications. W Low EMI Mode Programmable
B Internal Register Read Bus and Write
Bus Interface
W Register File Bank Pointer and
Register File Address Bus Interface
for Accessing the Expanded Register
File (ERF) Externally.
W Expanded Register Control Signals

(/REGRD, /REGWR and /CE_ERF)
Interface

All Internal Control Signals Interface
(i.e., /SYNC, IACK, /MAS, /MDS,
efc.)

Disable Timers Control Signal

Hold Internal Clock Control Signal
Wait Control Signal

STOP and HALT Modes Signal
Status Outputs

Two On-Board Analog Comparators
Two Programmable 8-bit Counter/
Timers, Each with a 6-Bit Program-
mable Prescaler.

Six Vectored, Priority Interrupts from
Six Different Sources

Internal Program Memory Size Select
Interface
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CMOS Z8 IGE
MICROCONTROLLER

286G50

/CE_ERF ~a—
/REGRD -4—
/REGWR ~a—o

ERF Bank Pointer,

RBPO-RBP3
Register Address,
RA7-RA0

Write Data,
IWD7-IWDO

Read Data,
IRD7-IRDO

Input  Output

it

Vee

Port 3

GND

|

Counter/
Timers (2)

Interrupt
Control

XTAL /AS /DS R/W /RESET

dttt oy

Machine Timing

— and

ALU

Two Analog
Comparators

L1t 9t 17

FLAG

Expanded
Register
File Block

Register
Pointer

Register File
236 x 8-Bit

ﬂ

PN

Instrument Control

RESET
WDT, POR

Control
Block

ICE

l——
n—

ICE

N
D
ey
=

—

Port 2

\Z

(Bit Programmable)

it

Port 0

(—=

10

Memory
Block

Port 1

{I

Address/Data or I/O
(Byte Programmable)

8

SCLK
/SCLK
TCLK
/TCLK
/SYNC
/IACK
/DM
/STOP
/HALT
CTO
SIZEO
SIZE1
SIZE2
/IRQ3
/IRQ4
/SMREC
/DTIMERS
/HOLD
/WAIT

a——— /ADMUX
— /MAS
— /MDS

ROM
T3 Address Bus, A15-A0

ROM
Data Bus, D7-DO
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Z86E08

CMOS Z8 ONE-TIME-PROGRAMMABLE
MICROCONTROLLER

GENERAL DESCRIPTION

a new level of sophistication to single-

chip architecture. The Z86EQ08 is a
member of the Z8® single-chip microcon-
troller family with 2 Kbytes of one-time-
PROM. The device is housed in an
18-pin DIP, and is manufactured in CMOS
technology. The device offers easy software
development and debug, prototyping, and
small production runs not economically
desirable with a masked ROM version
(Z86C08).

The Z86EQ08 has 14 pins dedicated to
input and output. These lines are grouped
into three ports, and are configurable under
software control to provide I/O, timing and
status signals.

To unburden the program from coping
with real-time problems such as counting/
timing and |/O data communications, the
Z86E08 offers two on-chip counter/timers
with a large number of user selectable
modes. Included are two on-board com-
parators that can process analog signals
with a common reference voltage.

The Z86E08 microcontroller introduces

FEATURES
W 8-Bit CMOS Microcomputer, W 2 Kbytes of One-Time-PROM
18-Pin DIP
W 124 Bytes of RAM
W Low Noise Programmable
W Two Programmable 8-Bit Counter/
W Programmable ROM Protect Timers Each with a 6-Bit Program-
mable Prescaler.
W 451t05.5 Volt V,, Range
W Six Vectored, Priority Interrupts From
W Low Power Consumption - Five Different Sources
50 mW (Typical)
W Clock Speeds 8 and 12 MHz
W Fast Interrupt Pointer - 1ys at
12 MHz W Watch-Dog Timer and
Power-On Reset
W Standby Modes: STOP and HALT
W Two Comparators
W 14 Input/Output Lines
W On-Chip Oscillator That Accepts a
W Al Digital Inputs Are CMOS Levels Crystal, Ceramic Resonator, LC, or
and Schmitt-Triggered External Clock Drive.
Input Vee GND XTAL
Port 3 <_ > Tim'f:: Enﬁlst.
l Control
4
T?r::?ste(g) — ALU ‘ — l
oTP
Interrupt FLAG 2048 x 8-Bit
Control <:
Register ﬂ
Two Analog Pointer
Comparators <: Register File (P:r:ugr:?er:\
144 x 8-Bit ﬂ
N7 \NZ
Port 2 Port 0 C:
[le} o
(Bit Programmable)
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CMOS Z8 ONE-TIME-PROGRAMMABLE

Z86EQ9

MICROCONTROLLER

GENERAL DESCRIPTION FEATURES

he Z86EQ9 is a member of the Z8® W 8-Bit CMOS Microcontroller, W On-Chip Oscillator That Accepts a

single-chip one-time-programmable 18-Pin DIP Crystal, Ceramic Resonator, LC, RC,

microcontroller family. The device is or External Clock Drive.
housed in an18-pin DIP. Zilog’'s CMOS W Emulates the Z86C06/09
microcontroller offers fast execution, effi- W 14 Input/Output Lines
cient use of memory, sophisticated inter- W Serial Peripheral Interface with
rupts, bit manipulation capabilities, and Compare Feature W Low EMI Noise Mode
easy hardware/software system expansion
along with low cost and low power con- W Clock Speed: 12 MHz W Schmitt-Triggered CMOS Inputs
sumption. .

The Z86E09 architecture is based on W Waich-Dog Timer and M. 4 Kbytes:of OTP ROM
Zilog's 8-bit microcontroller core with an Power-On Reset SN
Expanded Register File to allow access to , . W.124 Bytes of RAM
register mapped peripheral and I/O circuits. W Two Comparators with Program== =~
The CCP offers a flexible /O scheme and a mable Interrupt Polarity . W Standby Modes: STOP and HALT
number of ancillary features that are useful ' e
in many consumer, industrial and automo- W Six Vectored, Priority In
tive applications. Six Different Sour
With powerful peripheral features such

as on-board comparators, counter/timers, GND XTAL

watch dog timer, and serial peripheral
interface, the Z86E09 meets the needs of

vl

most sophisticated controller applications.
> Machine
Timing & Inst.
Control

Counter/

Timers (2) <: ALU WDT, POR
Interrupt FLAG ﬂ
Contrgl <: Prg. Memory

4096 x 8-Bit
Register
Two Analog - ﬁ
Comparators <: Pointer "
rogram
Register File :D Counter
Serial 144 x 8-Bit

Peripheral K %

Interface ﬁ
Port 2

T

(Bit Programmable)
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786E21/E2

CMOS Z8 ONE-TIME-PROGRAMMABLE
MICROCONTROLLER

GENERAL DESCRIPTION

he Z86E21 and Z86E22 are single

chip microcontrollers with 8 Kbytes of

EPROM. They offer all the outstanding
features of the Z8® family architecture.

The Z86E21/E22 can be tailored to the
needs of its user. It can be configured as a
stand-alone microcomputer with 8 Kbytes of
internal ROM, a traditional microprocessor
that manages up to 120 Kbytes of external
memory, or a parallel-processing element in
a system with other processors and periph-
eral controllers linked by the Z-Bus®. In all
configurations, a large number of pins
remain available for I/O.

These parts are available in EPROM and
OTP versions.

FEATURES

W Complete Microcontroller with 32 |/0

Lines, and 8 Kbytes of On-Chip
EPROM in a 40-Pin DIP,
44-Pin QFP, or 40-Pin Window
DIP package.

The Register File is Composed of
236 General-Purpose Registers, Four
1/0 Port Registers and 16 Status and
Control Registers.

Full Duplex UART and Two Program-
mable 8-Bit Counter/Timers, Each
with a 6-Bit Programmable Prescaler.

On-Chip Oscillator that Accepts a
Crystal, Ceramic Resonator, LC or
External Clock Drive.

Low Noise - 86E22, Slower
Rise/Fall Times of Output Drivers

Output  Input Vee GND

M

W Fast Instruction Pointer -
Tusat 12 MHz

Standby Modes: STOP and HALT
CMOS Process
4.5 to 5.5 Volts Operating Range

Six Vectored, Priority Interrupts
from Eight Different Sources

All Pins TTL Compatible
W Clock Speeds:

- Z86E21 - 12 and 16 MHz
- Z86E22 - 4 MHz

XTAL /AS /DS R/W /RESET

ettt

Port 3 < Machine Timing and
lL > Instruction Control
UART ALU ‘
- —
— Flags OTP/EPROM
ounter 8192 x 8-Bit
Timers (2) <:
Register L
Pointer Program
Interrupt Counter
Control Register File
256 x 8-Bit
Port 2 Port 0 K L|: — ) Port 1

T

(Bit Programmable)

Ly

Address or I/O
(Nibble Programmable)

Address/Data or I/O
(Byte Programmable)
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CMOS Z8 ONE-TIME-PROGRAMMABLE
KEYBOARD CONTROLLER

Z86E23

GENERAL DESCRIPTION

the next level of sophistication to

single-chip architecture. The Z86E23
is a member of the Z8 single-chip microcon-
troller family with 8 Kbytes of EPROM and
236 bytes of general- purpose RAM.

The Z86E23 is a pin compatible, One-
Time-Programmable (OTP) version of the
Z8614 and Z8602 Keyboard Controller
(KBC).

Zilog's CMOS microcontroller offers fast
execution, efficient use of memory, sophisti-
cated interrupts, input/output bit manipula-
tion capabilities, and easy hardware/
software system expansion along with low
cost and low power consumption.

The Z86E23 architecture is based on
Zilog's 8-bit microcontroller core. The
device offers a flexible 1/0O scheme, an
efficient register and address space struc-
ture, and a number of ancillary features that
are useful in many industrial and advanced
scientific applications.

There are two basic address spaces
available to support this wide range of
configuration: program memory and 236
general-purpose registers.

To unburden the program from coping
with real-time problems such as counting/
timing, the Z86E23 offers two on-chip
counter/timers with a large number of user
selectable modes.

The Z86E23 microcontroller introduces

FEATURES
B 8-Bit CMOS Microcontroller B 8 Kbytes of EPROM
B 40- or 44-Pin Package W 256 Bytes of RAM (236 for General
Purpose)
B 4.51to0 5.5 Voltage Operating Range
B Two Programmable 8-Bit Counter/
W Low Power Consumption - 165 miW Timers each with a 6-Bit Program-
{max.) mable Prescaler.
W Standby Modes: STOP and HALT W Six Vectored, Priority Interrupts from
Eight Different Sources.
W 32 Input/Output Lines
m System Clock Speeds up to 4 MHz.
W All Digital Inputs are TTL Levels
B On-Chip Oscillator that Accepts a
W Aulo Laiches Crystal, Ceramic Resonator, LC or
External Clock Drive.
W High Voltage Protection on High
Voltage Inputs W Low EMI Emission
W RAM and EPROM Protect
Output  Input Vce GND XTAL /RESET
N Machine Timing and
Port 3 {} ¥] Instruction Control
ALU
Counter/
Timers (2) | : FLAGS Prg. Memory
8192 x 8-Bit
Register ﬂ
Interrupt Pointer
Control :I | \] Program
Register File —A  Counter
256 x 8-Bit
Port 2 poto  K——N  Port
A R
I/o /0 10
(Bit Programmable) (Nibble Programmable) (Byte Programmable)
Output Open Drain Output Open Drain
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Z86E3

CMOS 78 ONE-TIME-PROGRAMMABLE
CONSUMER CONTROLLER PROCESSOR

GENERAL DESCRIPTION

he Z86E30 is a single chip microcon-
troller with 4 Kbytes of OTP and is
functionally compatible with the
Z86C30 Mask ROM device. It offers all the
outstanding features of the Z8% family
architecture in a low power, 28-pin format.

The Z86E30 architecture is based on
Zilog's 8-bit microcontroller core with an
expanded register file to allow access to
register mapped peripheral and
I/O circuits.

The Z86E30 has instruction compatibility
with the entire Z8 family for easy software/
hardware systems expansion. The powerful
feature set allows minimization of peripheral
components.

FEATURES

m Complete CMOS Microcontroller
with 24 I/0 Lines and 4 Kbytes of
On-Chip OTP in a 28-Pin DIP, or
Window DIP Package.

W The Register File is Composed of
236 Bytes of General-Purpose
Registers, Three I/0 Port Registers

and 15 Control and Status Registers.

W 7wo Programmable 8-Bit Counter/
Timers, each with a 6-Bit Program-
mable Prescaler.

Fast Instruction Pointer -
1usat 12 MHz

Watch-Dog Timer and
Power-0n Reset

Standby Modes: STOP and HALT
Clock Speeds: 12, 16 MHz
4.5 to 5.5 Volts Operating Range

All Digital Inputs are CMOS Levels

On-Chip Oscillator which Accepts
Crystal or Ceramic Resonator, LC,
RC or External Clock Drive.

Two Comparators with Program-
mable Interrupt Polarity

and Schmitt-Triggered.

W Six Vectored, Priority Interrupts
from Six Different Sources

W Programmable Low EMI mode

Output  Input Vee GND XTAL
' Machine
Port 3 <_ > Timing & Inst.
ll Control
RESET
Counter/ WDT, POR
Timers (2) <: ALU ﬁ
Int t FLAG (¢)
nterrup’ TP
Control <: 4096 x 8-bit
Register ﬂ
Two Analog Pointer
Comparators <,: - - Program
Rzegéstear I;[Ite Counter
X 8-bi
Ts
Port 2 Port 0 K

i

(Bit Programmable)
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consuics controven processon LOOEA0D

GENERAL DESCRIPTION

he ZB6E40 is a single chip microcon-

troller with 4 Kbytes of OTP ROM and

is functionally compatible with the
Z86C40 Mask ROM device. It offers all the
outstanding features of the Z8® family
architecture and is housed in a DIP, PLCC
or QFP package.

The ZB6E40 architecture is based on

Zilog's 8-bit microcontroller core with an
expanded register file to allow access to

register mapped peripheral and 1/O circuits.

The Z86E40 has instruction compatibility
with the entire Z8 family for easy software/
hardware system expansion. It is available
in both EPROM and OTP versions.

FEATURES

W Complete Microontroller with 32 I/0
Lines and 4 Kbytes of On-Chip OTP.

W The Register File is Composed of
236 Bytes of General-Purpose
Registers, Four I/0 Port Registers
and 15 Control and Status Registers.

W Two Programmable 8-Bit Counter/
Timers, each with a 6-Bit Program-

mable Prescaler.

B On-Chip Oscillator that Accepts a
Crystal, Ceramic Resonator, RC, or

External Clock Drive.

B Two Comparators with Program-

mable Interrupt Polarity

Output  Input

ittt

W Fast Instruction Pointer -
Tusat 12 MHz

m Waich-Dog Timer and Power-On
Reset

W Standby Modes: STOP and HALT

W Clock Speeds: 12, 16 MHz

W 4.5t0 5.5 Volts Operating Range

W Programmable Low EMI Noise Mode

W Available in 40- or 44-Pin Package,
DIP, PLCC or QFP

XTAL /AS /DS R/W /RESET

ANRRE

Port3

Interrupt
Control

Two Analog
Comparators

N
(—
-—

> Machine Timing
ll —1 & Instruction Control
RESET
ALU WDT, POR
FLAG ﬁ
OTP
4096 x 8-Bit
Register ﬂ
Pointer
Program
Register File Counter
256 x 8-Bit

i

]

Port2

i

(Bit Programmable)

U

W

yu—

Port 0

<: "_'"\, Port 1

gy

Address / Data or 1/O
(Byte Programmable)
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DATA PATH
CONTROLLER

286018

GENERAL DESCRIPTION

he Z86018 single-chip data path controller is a

high performance integrated device that combines

the functions necessary to implement a variety of
low-cost, high-performance Winchester® products. The
five functions performed by this chip are: disk control
and sequencing, host interface logic, local microcon-
troller interface, Reed-Solomon® ECC Correction, and
sector buffer interface. Programmable power down
modes are provided for battery operated applications.

The disk controller interface features a low overhead
programmable sequencer that can be programmed to
transfer a full track of data from disk to buffer with no
firmware intervention. The sequencer can support all
types of Winchester drives, but is especially well suited
to low-power sampled, or embedded servo types of
drives.

The 31x32 bit sequencer has the ability to be
interrupted, save its state, execute a servo interrupt
routine, and return to the interrupted instruction. The
sequencer can fetch up to 1024 bytes of format specific
data per track operation, to be used as format data, to
load the servo interrupt counter, or as section numbers,
allowing for full track reads with no firmware intervention

Data rates of up to 34 Mbits/sec are supported
through the use of high-speed, low cost CMOS tec
ogy. Data integrity through a hardware implem

g

of a widely used 88-bit Reed-Solomon ECC code is pro-
vided. 16-bit CRC is also supported in hardware for error
detection on ID fields.

The microcontroller port provides for Intel, Motorola,
National, NEC and Zilog microcontroller interfaces with no
need for external chip select logic. Interrupt and status
registers facilitate interrupt or polling operations. Direction
microcontroller access to the buffer RAM is possible even

The Z86018 provides automatic host interface control
which allows for full track r
microcontroller interventi
and IRQ14 are genera

allowing for the faste

86018 in hardware
5'transfers over the AT bus.
ce arbitrates between disk,
microcontroller, and formatter

fer interface directly drives up to 64K
f DRAM. To maximize buffer band-
used when accessing DRAMs. Parity
hecking is also supported for data integ-
controller operates with an independent

to maximize its bandwidth.

FEATURES

W Low Profile 100-Pin Plastic VQFP

W Programmable Power Down
Mode

Multiplexed Interfaces

W Access to External Swtich Settings After
Hardware Reset Through the Buffer RAM
Data Bus

W Automatic Configuration for Microcon-
troller Type

; ransparent Access to all Buffer
ory, with up to 8 Kbytes of Buffer
served for Microcontroller Data

Storage such as Cache and Defect
Management

M Hardware Wait State Generation or
Polled Mode for Microcontroller Buffer
Accesses

W Programmable Chip Select Generation
for the Firmware PROM and One Other
Device.

Drive Interface Port

W Full Track Read, Write, or Format
Capability with no Microcontroller
Intervention.

W Programmable RAM Based Sequencer
with Enhanced Branching Capability

The Sequencer is Interruptible by Either the
Internal Servo Counter, or External Input to
Handle Servo Fields Within a Sector

Sequencer Data can Come From the Internal
RAM Based Sequencer, or From the Buffer
Memory Allowing for Different Data Each .
Time a Sequencer Instruction is Executed
Sequencer Can be Updated at Any Time
Soft and Hard Sector Drive Support

88-Bit Reed-Solomon with on the fly
Hardware Correction of a Sector Within

1/2 Sector Time

16-Bit CRC

8-Byte Stack for Pushing Header Information
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DATA PATH

CONTROLLER 28601 8

FEATURES (Continued)

Buffer Port
W DRAM Support With up to 1 Mbyte Addressing
Capability

B SRAM Support With up to 64 Kbyte Addressing
Capability

B 4.125 Mbytes/sec Disk Data Rate (33 MHz Read
Reference Clock), and 7 Mbytes/sec Host Transfer
Rate Using 100 ns Page Mode DRAMS or 70 ns
SRAMSs

W §8-Bit Memory Data Bus with Parity Option for
DRAM Mode

W Separate Microcontroller Channel into
Memory for Scratch Pad Buffer

W 6-Byte Host FIFO, 5-Byte Disk Data FIFO,

and 4-Byte Formatter FIFO for Speed
Matching with the Host, Disk, and
Sequencer.

AT Port

W True AT (IDE Connector) Interface with no

Glue Logic Needed

W Direct Host Interface Through Program-

mable 24 mA Drives with Hysteresis
Receivers

On-Chip Registers to Emulate the Task
Files for PC AT Task File

Provides 8 and 16-Bit Data Transfer on
the Host Bus

Provides Flexible Timing Interface to
the Host Through the Ability to Insert
Wait States

he Lagic to Daisy Chain Two
:Disk Controllers on the PC

AD7-0 ~a—m] ~+—— Buffer CLK
A‘:/x I | = RAS/CS
RD/DS —— Processor DRAM —— CAS/BA14
ALE/RS —™ Im::gce Buffer > BA10-0
WP INT ~a— Interrupts Controller
\;2# — «—» BP/BA15
~——
CS1 ol <4—= BD7-0
CS2 -a—
l——a /WE
[
¢ Reed-
Solomon
¢ ECC
*—>
——— |OCS16
{ —> |OCS16
NRZ Datg ~— Disk g L.— | —— HA2-HAO
WAM/AMD ~—] Interface -4 Host la—— HCSO
Index ——i 0s
Interface <+ HCS1
Sector ——= |— 10cHRDY
a—— HIOW
— HRESET
<— HD15-HDO
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8.

CLASSIC FAMILY
rovticrorrolc. GOMPONENTS SHORTFORM

Performance

16-Bit 4 DMAs
Z80® CPU
MMU UART
Cache 3 Cntr/Tmrs
Z80/Z-Bus® WSG
Z280®
=== T oot == 1
1 Static Z85180 :
1
CPU + 2DMAs I CPU + 2DMAs scc ESCC
= | | v
2 UARTs 1 2 UARTs 16550
o
MMU ! MMU MIMIC
2 Timers Clock/Serial |_a 2 Timers Clock/Serial CTC 24 1/O Lines
Z180™ Z181™ Z182™
2K SRAM 40 1/0 PIO SIO CPU | sIO
osc osc s cPU CTC PIO CTC
CPU Fpower CPU [Frower cpPu | cTC
Down Down PIA cTC Enhancements Enhancements
Z84C01 Z84C50 Z84011/C11 Z84C90 Z84013/C13 Z84015/C15
ZB44X SIO I Z84C4X SIO
784C30 CTC
78420 PIO Z84C20 PIO
Z8410 DMA Z84C10 DMA
NMOS Discrete P
Z8400 Z80 CPU Z84C00 Z80 CPU CMOS Discrete

Integration -




6.

CLASSIC FAMILY
REFEREI?CCI;E CHART COMPONENTS SHORTFORM

COMMERCIAL MILITARY
Pin

Product Count VQFP QFP DIP PLCC Cerdip Speed Temp DIP PGA Speed 883C SMD JAN
NMOS

Z8400 CPU 40,44 - - X X X 4,6,8 SM X 25,4 X - X
Z8410 DMA 40,44 - - X X X 4 - - - - - -
Z8420 PIO 40,44 - - X X X 4,6 S\M X 254 X X -
78430 CTC 28,44 - - X X X 4,6 SM X 254 X X -
Z844X SIO 40,44 - - X X X 4,6 S\M X 254 X X -
Z8470 DART 40,44 - - X - - 4,6 S - - - - -
CMOS

Z84C00 CPU 40,44 - X X X X 6,8,10,20 EM X - 6 X - X
Z84C01 CPU 44 - X - X - 6,10 E - - - - - -
Z84C10 DMA 40,44 - X X X X 6,8 E - - - - - -
Z84C20 PIO 40,44 - X X X X 6,8,10 EM X - 6 X X -
Z84C30 CTC 28,44 - X X X X 6,8,10 EM X - 6 X X -
Z84C4aX SIO 40,44 - X X X X 6,8,10 EM X - 6 X X -
Z84C50 RAM80 40,44 - X X X - 10 E - - - - - -
Z84C90 KIO 84 - X - X - 8,10,12 E,S\M - X 8 X - -
Z84011/C11 PIC 100 - X - - - 6,10 E - - - - - -
Z84013/C13 IPC 84 - - X - - 6,10 E - - - - - -
Z84015/C15 IPC 100 X* X - - - 6,10,16* E - - - - - -
Z80180 MPU 64,68,80 - X X X - 6,8,10 E.S\M - X 8 X - -
785180 68,80 - X - X - 16,20 S - - - - - -
780181 SAC 100 - X - - 10,12 E,S - - - - - -
280182 ZIP 100 X X - - - 16,20 S - - - - - -
280280 MPU 68 - - - X - 10,12 S - - - - - -

Temperature Range

S =_Standard  0°C to +70°C
E = Extended -40°C to +100°C
M = Military  -55°C to +125°C
* 784C15 only.
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CLASSIC FAMILY
rererence cinrr GOMIPONENTS SHORTFORM

COMMERCIAL MILITARY
Pin Plastic Ceramic Ceramic Ceramic
Product Count DIP PLCC QFP PGA Cerdip Dip Speed Temp | DIP LCC Speed SMD JAN
Z8001 CPU 48 X - - - - X 6,10 S,EM X X 4,6,10 X -
Z8002 CPU 40,44 X X - - X - 6,10 S,EM X X 4,6,10 X X
Z8016 DTC 48 X - - - - - 45,6 S - - - - -
78036 CIO 40,44 X X - - X - 6 S.EM X X 4,6 X -
Z8536 CIO 40,44 X X - - X - 6 S.EM X X 4,6 X -
Z8038 FIO 40,44 X X - - X - 6 S,EM X X 6 - -
Z8060 FBU 28 X - - - - - 1MB/sec S - - - - -
Z8068 DCP 40,44 X X - - - - 4 - - - - - -
Z8581 CGC 18 X - - - - - 6,10 S,EM 6,10 X -
Z32H00 120,144 - - X X - - 25 S,E - - - - -

Temperature Range

S =Standard  0°Cto +70°C
E = Extended -40°C to +100°C
M = Military  -55°C to +125°C




CLASSIC FAMILY
surport proouers GONMIPONENTS SHORTFORM

Part-To-Kit Cross Reference Matrix

O /40 /0 /N
6‘9 Q@f’o '\9Q »(\9’ QQ’\/C’@QQ’\S’ 6\9;@'\9@0@@&&
‘b Q> (o) N N\
47 '13’°\ %) '\,‘9‘ AN
285180 | @ o
Z80181 o/0o|0® [
280182 )
Z84C01 o
Z84C11 [
Z84C15 o
Z84C43 )
Z84C50 [
Z84C90 0

* Includes LLAP software that can be licensed.
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NMOS/CMQS 780 CPU
CENTRAL PROCESSING UNIT

£8400/284C00

GENERAL DESCRIPTION

generation enhanced microproces-

sors with exceptional computational
power. They offer higher system throughput
and more efficient memory utilization than
comparable second- and third-generation
microprocessors. The speed offerings from
6 - 20 MHz suit a wide range of applications
which migrate software. The internal regis-
ters contain 208 bits of read/write memory
that are accessible to the programmer.
These registers include two sets of six
general purpose registers which may be
used individually as either 8-bit registers or
as 16-bit register pairs. In addition, there
are two sets of accumulator and flag
registers. A group of “Exchange” instruc-
tions makes either set of main or alternate
registers accessible to the programmer.
The alternate set allows operation in fore-
ground-background mode or it may be
reserved for very fast interrupt response.

The CPU also contains a Stack Pointer,

Program Counter, two index registers, a
Refresh register (counter), and an Interrupt
register. The CPU is easy to incorporate into
a system since it requires only a single +5V
power source. All output signals are fully
decoded and timed to control standard
memory or peripheral circuits; the CPU is
supported by an extensive family of periph-
eral controllers.

The Z8400/284C00 CPUs are fourth-

FEATURES

+5V —
GND —

Clock —»

The Extensive Instruction Set
Contains 158 Instructions, Including
the 8080A Instructions Set as a
Subset.

Single 5 Volf Power Supply

NMOS Version for Low Cost, High
Performance Solutions; CMOS
Version for High Performance, Low
Power Designs.

NMOS 2064004 - 4 MHz
20840006 - 6.17 MHz
2084008 8 MHz

CMOS 20840006 - DC to 6.17 MHz
284C0008 - DC to 8 MHz
28400010 - DC to 10 MHz
28400020 - DC to 20 MHz

6 MHz Version can be Operated at
6.144 MHz Clock

The Z80 Microprocessors and
Associated Family of Peripherals can
be Linked by a Vectored Interrupt
System. This System can be Daisy-
Chained to Allow Implementation of a
Priority Interrupt Scheme.

Duplicate Set of Both General-
Purpose and Flag Registers

Two 16-Bit Index Registers

Three Modes of Maskable Interrupts:

- Mode 0 - 8080A Similar

- Mode 1 - Non-Z80 Environment,
Location 38H

- Mode 2 - Z80 Family Peripherals,
Vectored Interrupts

On-Chip Dynamic Memory Refresh
Counter

8-Bit
Data Bus
Data Bus
Interface
Instruction Instruction | Dela Bus\
Decoder Register Y4 ALU
{} N
Register
CPU Array
Timing CPU
Control Timing i E
I\/ i i Address
8 Systems 5 CPU Logic and
and CPU  Control Buffers
Control Inputs
Outputs {}
16-Bit
Address Bus
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28410/284C1

NMOS/CMOS 280 DMA
DIRECT MEMORY ACCESS CONTROLLER

GENERAL DESCRIPTION

he Z80 DMA (Direct Memory Access), is a

powerful and versatile device for controlling and

processing transfers of data. Its basic function of
managing CPU-independent transfers between two ports
is augmented by an array of features that optimize
transfer speed and control, with little or no external
logic, in systems using an 8- or 16-bit data bus and a
16-bit address bus.

Transfers can be done between any two ports
(source and destination), including memory-to-I/0,
memory-to-memory, and I/0-to-1/0. Dual port addresses
are automatically generated for each transaction and may
be either fixed or incrementing/decrementing. In
addition, bit-maskable byte searches are performed
gither concurrently with transfers or as an operation in
itself.

The Z80 DMA contains direct interfacing to, and
independent control of, system buses, as well as
sophisticated bus and interrupt controls. Many
programmable features, including variable cycle timing
and auto-restart, minimize CPU software overhead. They
are especially useful in adapting this special-purpose
transfer processor to a broad variety of memory, 1/0 and
CPU environments.

The Z80 DMA is packaged in a 40-pin plastic or
ceramic DIP, or 44-pin PLCC. It uses a single +5V
power supply and the standard Z80 Family single-phase
clock.

FEATURES

Transfers, Searches, and Searcl/
Transfers in Byte-at-a-Time, Burst, or
Continuous Modes. Cycle Length
and Edge Timing can be Program-
med to Match the Speed of any Port.

Dual-Port Addresses (Source and
Destination) Generated for Memory-
to-1/0, Memory-to-Memory, or I/0-
fo-1/0 Operations. Addresses may be
Fixed or Automatically Incremented/
Decremented.

Next-Operation Loading without
Disturbing Current Operations via
Buffered Starting-Address Registers.
An Entire Previous Sequence can be
Repeated Automatically.

Extensive Programmability of
Functions. CPU can read Complete
Channel Status.

NMOS 208410 - 4 MHz

Interrupt

And Bus
Priority
Logic

NMOS Version for Cost Sensitive
Performance Solutions

CMOS Version for the Designs
Requiring Low Power Consumption

CMOS 284C1006 - DC to 6.17 MHz,
Z84C1008 - DC to 8 MHz

6 MHz Version Supports 6.144 MHz
CPU Clock Operation

Standard Z80 Family Bus-Request
and Prioritized Interrupt-Request
Daisy-Chains Implemented without
External Logic. Sophisticated,
Internally Modifiable, Interrupt
Vectoring.

Direct Interfacing to System Buses
without External Logic

Pulse
Logic

Byte
Counter

Port A
Address

System {}

{}

{}

Internal Data Bus

Data < ><
Bus
(8-Bit) {}

7

2

Bus
Control ¢ > Control
Logic

Control
And
Status
Registers

Byte
Match
Logic

Port B
Address

Mux

System
Address
Bus
(16-Bit)




NMOS/CMOS 780 P10
PARALLEL INPUT/OUTPUT

£8420/284G20

GENERAL DESCRIPTION

he Z80 PIO Parallel 1/0 Circuit (PI0) is a

programmable, dual-port device that provides a

TTL-compatible interface between peripheral
devices and the Z80 CPU. Note the QFP package is only

FEATURES

W Two 8-Bit Ports with Handshake, and

Four Programmable Operating

Modes: Output, Input, Bi-directional

(Port A only), and Bit Control.

Provides a Direct Interface Between
Z80 Microcomputer Systems and
Peripheral Devices.

available in CMOS version. The CPU configures the Z80 W Standard Z80 Family Bus-Request
I e compet il it e 280 IO pcing st ™ Programmable nferupts on and Prolizod it p-Request
keyboards, paper tape reads and punches, printers, and Peripheral Status Conaitions gjt/es};;’;/‘/ﬂn/gc/mp lemented without
PROM programmers. . i grc.

One characteristic of the Z80 peripheral controllers W NMOS Version for Cost Sensitive . .
that separates them from other interface controllers is Applications. CMOS Version for W The Eight Port B Outpuls Can Drive
that all data transfers between the peripheral device and Designs Requiring High Speed and Darlington Transistors (1.5 mA at
the CPU is accomplished under interrupt control. Thus, Low Power Consumption. 1.5V).
the interrupt logic of the PIO permits full use of the
efficient interrupt capabilities of the Z80 CPU during I/0 B NMOS 20842004 - 4 MHz W 6 MHz Version Supports 6.144 MHz
transfers. All logic necessary to implement a fully nested 70842006 - 6.17 MHz CPU Clock Operation.
interrupt structure is included in the PI0.

Another feature of the PIO is the ability to interrupt B CMOS Z84C2006 - DC to 6.17 MHz
the CPU upon occurrence of specified status conditions 784C2008 - DC to 8 MHz ‘
in the peripheral device. For example, the PIO can be 78402010 - DC o 10 MH
programmed to interrupt if any specified peripheral -belo 4
alarm conditions should occur. This interrupt capability
reduces the time the processor must spend in polling
peripheral status.

The Z80 PIO interfaces to
peripherals via two independent Interrupt
general purpose /0 ports, desig- Control Logic 8 Dataor |
has eight data bits and two hand- 8 ﬁ ? /0 Handshak
shake signals, Ready and Strobe, - ]— andshake
which control data transfer. The %2‘;3;' Sﬂ‘s’ < | Peripheral

L . 6 nternal Bus R
Ready output indicates to the periph- -/ IO Interface
eral that the port is ready for a data | Data or
transfer. Strobe is an input from the PortB [ Control
peripheral that indicates when a data o ]_ Handshake
transfer has occurred. Interrupt

The Z80 PIO ports can be Control -

programmed to operate in four

modes; Output (Mode 0), Input
(Mode 1), Bi-directional (Mode 2)
and Bit Control (Mode 3).

3,3

Interrupt Control Lines
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28430/284GC30 Gt mivex ciicur

GENERAL DESCRIPTION FEATURES
T he Z80 Counter/Timer Circuit (CTC) W Four Independently Programmable W Interfaces Directly to the Z80 CPU, or
can be programmed by system Counter/Timer Channels, each with a for Baud Rate Generation to the Z80
software for a broad range of counting Readable Downcounter and a Sio
and timing applications. The four indepen- Selectable 16 or 256 Prescaler.
dently programmable channels of the Z80 Downcounters are Reloaded B Three Channels have Zero Count/
CTC satisfy common microcomputer system Automatically at Zero Count. Timeout Outputs Capable of Driving
requirements for event counting, interrupt Darlington Transistors (1.5 mA at
and interval timing, and general clock rate W Selectable Positive or Negative 1.5V).
generation. Trigger Initiates Timer Operation
System design is simplified because the W Standard Z80 Family Daisy-Chain
CTC connects directly to both the Z80 CPU B NMOS Version for Cost Sensitive Interrupt Structure Provides Fully
and the Z80 SIO with no additional logic. In Performance Solutions. CMOS Vectored, Prioritized Interrupts
larger systems, address decoders and Version for Designs Requiring High without External Logic. The CTC may
buffers may be required. Speed and Low Power Consumption also be used as an Interrupt
Programming the CTC is straight for- Controller.
ward: each channel is programmed with B NMOS 20843004 - 4 MHz
two bytes; a third is necessary when 20843006 - 6.17 MHz B 6 MHz Version Supports 6.144 MHz
interrupts are enabled. Once started, the CPU Clock Operation
CTC counts down, automatically reloads its W CMOS Z84C3006 - DC to 6.17 MHz
time constant, and resumes counting. 284C3008 - DC to 8 MHz
Software timing loops are completely 284C3010 - DC to 10 MHz
eliminated. Interrupt processing is simplified
because only one vector need be specified;
the CTC internally generates a unique
vector for each channel.
— / Internal
Control Logic
-
Data 8 ) CPU —— /INT
Fzrg:)n BUS < Internal Bus N interrupt «—— IEI
/o V] Control
CPU | Control <l_ -— — [Eo
J> Counter/ z> Zemo
Timer Logic
1l s
Reset
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NMOS/CMOS 780 510 SERIAL
INPUT/OUTPUT CONTROLLER

2844X/284G4X

GENERAL DESCRIPTION

dual-channel data communication interface with

extraordinary versatility and capability. Its basic
functions as a serial-to-parallel, parallel-to-serial
converter/controller can be programmed by a CPU for a
broad range of serial communication applications.

The device supports all common asynchronous and
synchronous protocols, byte- or bit-oriented, and
performs all of the functions traditionally done by
UARTSs, USARTSs, and synchronous communication
controllers combined. Also, it supports additional
functions traditionally performed by the CPU. Moreover,
it does this on two fully-independent channels, with an
exceptionally sophisticated interrupt structure that allows
very fast transfers.

Full interfacing is provided for CPU or DMA control.
In addition to data communication, the circuit can handle
virtually all types of serial I/0 with fast, or slow,
peripheral devices. While designed primarily as a
member of the Z80 family, its versatility makes it well

The Z80 Serial Input/Output Controller (SI0)isa

FEATURES

W Two Independent Full-Duplex
Channels, with Separate Control and
Status Lines for Modems or other
Devices.

W Data Rate in the x1 Clock Mode or 0
to 1.6M Bits/Second with a 8.0 MHz
Clock.

W NMOS Version for Cost Sensitive
Performance Solutions; CMOS
Version for the Designs Requires
Low Power Consumption.

W NMOS Z0844x04 - 4 MHz
20844x06 - 6.17 MHz
(Where x is the Designator for the
Bonding Option; 0,1,2 or 4).

W 6 MHz Version Supports 6.144 MHz
CPU Clock Operation

suited to many other CPUs.
—="]_ Serial
Channel A [<—1 Data
Control Channel je— Channel
and A a— " Clocks
Status SYNC
Registers -
g —= WAIT/READY
Internal Channel A |
Control | Control La— | Modem or
; —
Logic <: ? :I|> S?thu’.l S Other Control
E
R
N
Data cPU A Channel B
BUS L Control  Lg | Modemor
—N w B and  [—a [ Other Control
Control 7 } U Status
S
—"] Serial
nterrupt | <—] int [<— Data
nterry nterrupt <|': N\, l«—"] Channel
Control —{ Control ChaBnnel < Clocks
Lines | «—] Logic V SYNG
—» WAIT/READY
Channel B
Control
and <
Status
Registers

CMOS Z84C4x06 - DC to 6.7 MHz,
2684C4x08 - DC to 8 MHz,
284C4x10-DC to 10 MHz,
264C4X10 - DCto 10 MHz

(Where X is the Designator for the
Bonding Option; 0,1,2 or 3,4).

Asynchronous Protocols: Everything
Necessary for Complete Messages in
5, 6, 7 or 8 Bits/Character. Includes
Variable Stop Bits and Several Clock-
Rate Multipliers, Break Generation
and Detection, Parity, Overrun and
Framing Error Detection.

Synchronous Protocols: Everything
Necessary for Complete Bit- or Byte-
Oriented Messages in 5,6,7 or 8 Bits/
Character, Including IBMP Bisync,
SDLC, HDLC, CCITT-X-25 and
others. Automatic CRC Generation/
Checking, Sync Character and Zero
Insertion/Deletion, Abort Generatior/
Detection, and Flag Insertion.

Receiver Data Registers Quadruply
Buffered; Transmitter Registers
Doubly Buffered.

Highly Sophisticated and Flexible
Daisy-Chain Interrupt Vectoring for
Interrupts without External Logic.
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28470

Z80 DART DUAL ASYNCHRONOUS
RECEIVER/TRANSMITTER

GENERAL DESCRIPTION

he Z80 DART (Dual-Channel Asyn-

chronous Receiver/Transmitter) is a

dual-channel multi-function peripheral
component that satisfies a wide variety of
asynchronous serial data communications
requirements in microcomputer systems.

The Z80 DART is used as a serial-to-
parallel, parallel-to-serial converter/control-
ler with asynchronous appli-cations. In
addition, the device also provides modem
controls for both channels. In applications
where modem controls are not needed,
these lines can be used for general pur-
pose /0.

Zilog also offers the Z80 SIO, a more
versatile device that provides synchronous
(Bisync, HDLC, and SDLC) as well as
asynchronous operation.

Interrupt | “*=—1 Interrupt
Control —=1 Control K
Lines -«—] Logic

FEATURES

W Two Independent Full-Duplex
Channels with Separate Modem
Controls. Modem Status can be
Monitored.

m Inx1 Clock Mode; Data Rates are 0

to 800K Bits/Second with a 4.0 MHz
Clock or 0 to 12M Bits/Second with a

6.0 MHz Clock.

W Programmable Options Include 1,

11/2, or 2 Stop Bits; Even, Odd, or

no Parity; and x1, x16, x32, and x64

Clock Modes.

W On-Chip Logic for Ring Indication
and Carrier-Detect Status

Intemal
Control .< L;
Logic

Data cPU
BUS
—N 1w

Control 7
—V/

Channel B
Read/Write
Registers

Channel A
Read/Write
Registers

wcw rr>»zaIm-Hz-

Receiver Data Registers are Quadru-
Dly Buffered; the Transmitter is
Doubly Buffered.

Break Generation and Detection as
well as Parity-, Overrun-, and
Framing-Error Detection are
Available.

Interrupt Features Include a
Programmable Interrupt Vector, a
“Status Affects Vector” Mode for Fast
Interrupt Processing, and the
Standard Z80 Peripheral Daisy-Chain
Interrupt Structure that Provides
Automatic Interrupt Vectoring with no
External Logic.

Available in 40-Pin Plastic or
Ceramic DIP

—"] Serial
<4—_ Data

Cha:nel e—"] Channel

<—_| Clocks
— /WAIT/READY

Control [ Other Controls

and
Status  j=— /RIA

Channel A j<—
Discrete Fe+— Modem or

Discrete
Control Other Controls

and
Status |=— /RIB

o N—

Channel B S| Modem or
i
—

—"]_ Serial
[
Channel Data

B l<a—— Channel Clock
— /WAIT//READY
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CMOS 780 CPU WITH CLOCK
GENERATOR/CONTROLLER

284G01

GENERAL DESCRIPTION

he Z84C01 is an 8-bit microprocessor
with a built-in clock generator/control-

ler, which provides low power opera-

tion and high performance.

Built into the Z84C01 is a control function
and clock generator for the standby func-
tion. Included, are six paired general
purpose registers, accumulator, flag
registers, arithmetic/logic unit, bus control,
and memory control/timing control circuits.

The Z84C01 is fabricated with Zilog
CMOS technology and molded in a 44-pin

FEATURES

W Commands Compatible with the
Zilog Z80 MPU

W Low Power Consumption:

- 40mA Typ (5V, 10 MHz Under
RUN Mode)

- 2mATyp (5V, 10 MHz Under
IDLET Mode)

- 10mA Typ (5V, to 10 MHz Under
IDLE2 Mode)

- 0.5pA Typ (5V Under STOP
Mode)

PLCC or QFP package.
W DC to 6, 10 MHz Operation
MS1 MS2 CLK A15-A0
Vcc —» Address Bus Output Circuit
_ Clock Generator
7‘53 % Control Circuit | \ Accumulator (A) Accumulator (A’
XTAL2 <1 | 5 3 Flag (F) Flag (F)
£48 B Register B' Register
XTAL1 C Reg!ster C. Reg!ster
Internal Counter D Register D' Register
e for E Register E' Register
Start Up H Register H' Register
2 L Register L' Register
@ IX Register la— Vss
g 1Y Register
° % > Stack Pointer (SP)
D7-D0 é g Program Counter (PC)
2 £
= £
£K
@ u
b/
—
Vee 8 c
$5
R
£3
2 N
g Instruction 58
> Decoder = 5
o <
[]
o0 «— /RESET
<: 2g
o>
Data I/O Control @
ontro|
FF1 | IFF2 Control 1/0 Control Sianalto
* Internal
Interrupt o — M1
Controller Control Circuit for Control Bus

Ty

¢

P

/NMI /INT /IORQ /HALT /WAIT /MREQ

o

/RD

/WR  /BUSREQ /BUSACK

Single 5V Power Supply
atsVv +10%

Operating Temperature:
-4(PC to 100°C

On-Chip Clock Generator

In the HALT State, the Following Four
Modes are Selectable:

- RUN Mode

- IDLET Mode

- IDLE 2 Mode

- STOP Mode

Powerful Set of 158 Instructions

Powerful Interrupt Function:

- Non-Maskable Interrupt Terminal
(/NMI)

- Maskable Interrupt Terminal (/INT)

The Following Three Modes are

Selectable:

- 8080 Compatible Interrupt Mode
(Interrupt by Non-Z80 Family
Peripheral LS|) (Mode 0)

- Restart Interrupt (Mode 1)

- Daisy-Chain Structure Interrupt
Using Z80 Family Peripheral LS/
(Mode 2)

An Auxiliary Register Provided to
Each of the General-Purpose
Registers

Two Index Registers

10 Addressing Modes

Built-In Refresh Circuit for Dynamic
Memory

44-Pin PLCC or QFP Package
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284G50 75870k sean

GENERAL DESCRIPTION

he Z84C50 is an 8-bit microprocessor integrated

with 2 Kbytes of static memory and a clock

generator/controller. The Z84C50 is targeted for
abroad range of applications requiring a small amount
of RAM. Additionally, the on-chip RAM can be accessed
at a much higher rate than the external memory. This will
significantly enhance performance, as the most
commonly used and time critical software can be placed
in on-chip memory.

Built into the Z84C50 is a control function and clock
generator for the standby function in addition to: six
paired general purpose registers, accumulator, flag
registers, an arithmetic-and-logic unit, bus control,
memory control and timing control circuits. Also, an on-
chip wait state generator can be used for automatically
inserting wait states for external memory access.

The Z84C50 is fabricated with Zilog CMOS
technology and molded in 40-pin DIP, 44-pin PLCC,
and 44-pin QFP packages.

CLK

FEATURES

W 780 CPU 2K Static RAM

W Wait State Generator for External

Memory

W Low Power Consumption:

- 50mA Typ (5V, 10 MHz Under
RUN Mode)

- 4mA Typ (5V, 10 MHz Under
IDLET Mode)

- 10mA Typ (5V, 10 MHz Under
STOP Mode

W 78405006 - DC to 6 MHz,

284C5010- DC to 10 MHz

m Voltage Range 5V +10%

AO~A15

$

W /n the HALT State, the Following
Three Modes are Selectable:
- RUN Mode
- IDLE 1 Mode
- STOP Mode

W The Following Three Modes are

Selectable:

- 8080 Compatible Interrupt Mode
(Interrupt by Non-Z80 Family
Peripheral LSI-Mode 0).

- Restart Interrupt (Mode 1).

- Daisy-Chain Structure Interrupt
Using Z80 Family Peripheral LSI
(Mode 2)

W Power Interrupt Function:
- Non-Maskable Interrupt
Terminal (NM)
- Maskable Interrupt Terminal (INT)

W Built-In Refresh Circuit for Dynamic
Memory

Address Bus 10 Circuit

Vee —d I
Clock Generator
8 Control Circuit [ ‘/\.
XTALO —=—o ]
5=
€8
=81
XTALI —»=
Internal Counter
- for
Start Up

Internal Data Bus

DO-D7 <:>

RFSA —

Data Bus Interface
/ \

{2

D
N

Accumulator (A)|Accumulator (A
Flag (F) Flag (F")
B Register B' Register
C Register C' Register
D Register D' Register
E Register E’ Register
H Register H' Register
L Register L' Register
IX Register
1Y Register
Stack Pointer (SP)
Program Counter (PC)

W 0n-Chip Clock Generator

W Available in 40-Pin DIP, 44-Pin
PLCC, and 44-Pin QFP Packages

l«— Vss

—»-C50Addr

<& RESET

< —
el
°w
20
B Q _
= Instruction _9
Decoder £s
:> £2
WAIT S5
STATE ° o
GENERATOR 08
[ssls)
| »
Data I/O Control
IFF1 | IFF2 Control 1/O Control sg:’ ;cl)to
? ‘ Internal
Interrupt o
Controller Control Circuit for Control Bus
‘F I
! \

NMi INT TORQ HALT  WAIT

MREQ  RD WR BUSREQ BUSACK
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CMOS 780 KIO SERIAL/
PARALLEL/COUNTER/TIMER

284G90

GENERAL DESCRIPTION
ilog’s Z84C90 Serial/Parallel /O
/Counter/Timer (KIO) is a multi-

z channel, multi-purpose 1/O device
designed to provide the end-user with a
cost effective and powerful solution to meet
the designers peripheral needs. The
Z84C90 combines the features of one
Z84C30 CTC, one Z84C4xSIO, one Z84C20
P10, a byte-wide bit programmable |/O and
a crystal oscillator in a single 84-pin pack-
age.

Utilizing fifteen internal registers for data
and programming information, the KIO can
easily be configured to any given system
environment. Although the optimum perfor-

mance is obtained with a Z84C00 CPU, the
KIO can also be used with any other CPU.

FEATURES

W Two Independent Synchronous/
Asynchronous Serial Channels

W Three 8-Bit Parallel Ports

W Four Independent Counter/Timer
Channels

W On-Chip Clock Oscillator/Driver

W Software/Hardware Resets

W Designed in CMOS for Low Power

W Supports Z80 Family Interrupt Daisy-
Chain

W Programmable Interrupt Priorities

W 8 10and 12.5 MHz Bus Clock
Frequency

W Single +5V£10% Power Supply

W Available in an 84-Pin PLCC

Operation
«— PAO-PA7
<« ARDY
PIO —=— /ASTB
«— PBO-PB7
xgiﬁ - e— BRDY
XTALO e Oscillator <— /BSTB
CLKOUT
Q-
¢ PIAMUX | PCO-PC7
g 5 | «— RxDA
0 <] c l«— /RXCA
sl2] % SR ¢ | TXDA
D0-D7 ] 2 lsl 2| § <— /TXCA
A0-A3 ~a—n] s|5] & '§ e /CTSA
/RD  —! Bus S EE «— /DCDA
/IORQ —=] Interface —_—— Sio
/RD —a Ca"td | |« RXDB
IORQ —a=] “ONIrO =— /RXCB
/RESET — |_» TXDB
CLK —= ls— /TXCB
e /CTSB
+ 1 <— /DCDB
= ZC/TOO
e— CLK/TRGO
/INT ~a—] ‘ = 7C/TO1
IEl —{ Interrupt [~+— CLK/TRG1
Eo | Control — CC | _w zcrmo2
L= ZC/TO3
CLK/TRG3
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284011/284C11 F5iE00 Gimoues

GENERAL DESCRIPTION
he 284011 and Z84C11 Parallel CLK EV
/O Controllers (PIC) are CMOS T J
8-bit microprocessors. They are -
integrated with the CTC and five 8-bit Clock A15-0
parallel ports into a single 100-pin XTAL2 <— o > Conersior [~ K>
QFP (Quad Flat Pack) package. The % Circuit (2> 070
Z84C11 is an upward compatible ? |la §
version of the Z84011. Figure 1(a) XTAL1 —a] © 5 - /M1
shows the block diagram of Z84011, — Z80 CPU £ |- /MREQ
and Figure 1(b) shows the block L] counter for § <> /IORQ
diagram of the Z84C11. These high Start Up - /RD
end superintegrated Parallel 1/O <__:> < /WR
Controllers are targeted for a broad > MHALT
o /RESET - | /RFSH
range of applications from embedded WAIT
controller to enhancement/cost Q y
reductions of existing hardware using @
Z80 based discrete peripherals. g
g
ZC/T00-2 ~<— PotA K5 PAT-0
Port B PB7-0
zsocTc Ko a4
(Y Potc Ko PeT0
CLK/TRGO-3 —p» Port D <:> PD7-0
PotE K> PE7-0

Figure 1a. Z84011 Block Diagram
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PIC/EPIC ENHANCED
PARALLEL 1/0 CONTROLLER

284011/284G11

FEATURES

284000 280 CPU with CGC, Z84C30 Z80 CTC,
Five 8-Bit Parallel Ports

High Speed Operation 6/10 MHz

Wide Operational Voltage Range
5V+10%

TTL/CMOS Compatible

2684011 Features:

- 7684000 280 CPU

- On-Chip Four Channel Counter
Timer Controller(Z80 CTC)

- Built-In Clock Generator
Controller(CGC)

- Five 8-Bit Parallel Ports

- 100-Pin QFP

- Noise Package Filter to CLK/TRG
nputs of the Z80 CTC

Low Power Consumption in Four Operation Modes:

- 45mA Typ. (Run Mode)

- 6mA Typ. (Idle 1 Mode)

- 9mA Typ. (Idle 2 Mode;
Not applicable to Z84011)

- 1pA Typ. (Stop Mode)

Z84C11 Features:
- All 284011 Features
- Support of ldle 2 Mode
- Built-in Watch-Dog Timer (WDT)
- Power-On Reset and
Reset Extension
- Wait State Generator
- Simplified EV Mode Selection
- Crystal Divide-by-One Option
- External Clock Input Option

CLK

#

Clock

XTAL2 -a—

P> Generator
Control
Circuit

Crystal USC

XTALT —]

Internal
L1 Counter for
Start Up

/RESET - Power-on Reset Circuit

-

ZC/T00-2 ~—

CLK/TRGO-3 —»|

Z80 CTC

Internal BUS

| Watch Dog Timer |<ﬁ )

Z80 CPU

> /M1
| /MREQ
- /[ORQ
<t /RD
L /WR
— /HALT
|— /RFSH

BUS Interface

| |

Wait State
Generator

Port A

Port B

Port C

Port D

Port E

<:> PE6-0

PE7/WDTOUT

MUX

Figure 1b. Z84C11 Block Diagram
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284013/284C13 EShas e

GENERAL DESCRIPTION

he Z84013 and Z84C13 are a series

of Intelligent Peripheral Controllers

(IPC) targeted for a broad range of
applications from error correcting modems
to enhancement/cost reduction of existing
hardware using Z80 based discrete
devices. The products are software and
hardware compatible with discrete devices
Z84C00, Z84C30 and Z84C40.

. . . EV
The enhanced version, Z84C13, is pin YL M2 Mt HATOOUT GLRN R B
compatible with the Z84013 and both are 1 1 l j 1
housed in 84-pin PLCC packages. o wst o
MALT MHALT —> MREQ
MS2 M M
NMI T CGC/NM1 INMI
rj le— WA
RESET INT C‘;t“’"%}—- ax cPU
[RESET l% i [RESET
/INT - > INT
‘ 3%
INT
20D M0 ; =l oK b8 m roramRAFSH
P [RFSH
33 C s
CLKTRG CLKITRG "D | | ) - R0
cre fIoRQ = )
/RESET L] KCTSA
© ] - [DCDA
IEO M ! [] ! ! | ,' gm
ICE 4—15 -
il e CLK- D, /D fORQ | o wROYA
c'f [ 8 < /RESET [ /SYNCA
e
S8 ¢ H INT g
un m M : XcA
—| I SIOo ok
| [T IEO ™ ™08
- o 1 e le— [TXCB
- & e RXCB
IEl CL l4— RXDB
JASTB IEO /N :> 8 —>] ¢ la->=  /SYNCB
ARDY = arpre T Rove
oA
PA o PA 7 %Mz \‘ 'I_ l_’ DTRE
pio 10R0 I—i
P8 0 P8 7 %5':104)5 | ‘ /DCDB
- M1 1 .
;Rs‘; " F :> ELK 0, M1 RESET :E:) MR RFSH I—
WATCH DOG [~ ATRE
/ IeE ] E< i e B TIMER
on b8 8 1  ANDREGISTERS
/ f.l.-l> &J) " — El
A [*+T10 a MIRESET  MSIMS2 e IEO
Note: [
The PIO IS NOT AVAILABLE AV Ve
on the Z84013/C13, only 3% & A
on the Z84015/C15.

Block Diagram for Z84013 IPC
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IPC/EIPC ENHAN

PERIPHERAL CONTROLLER

CED INTELLIGENT

284013/284G13

FEATURES

W 784C13 Enhancements:

- Power-On Reset

- Two Additional Chip Selects

- Wait State Generator
- Simplified EV Mode

- Schmitt Trigger I/0 on Tx/Rx Clock
- Crystal Divide-by-One Mode
- 32-Bit CRC Generation/Checking

W 784C13 Features 284013 and Above

Enhancements
W 6, 10 MHz Operation

W Low Power Consumption -

Three Operating Modes

W 784013 Features:
- 784C00 CPU
- 784040 (SI0) - Two Serial
Channels
- 784030 (CTC) - 4x8 Bit C/T
- Clock Generator Controller (CGC)

W Voltage Range 5V £10%
W 84-Pin PLCC Package

- Watch-Dog Timer (WDT)
XTALY  XTAL2 M1 HALTCLKOUT CLKIN EV  /BUSREQ /BUSACK
| P Pl
CLK
Power " HALT —> MREQ
RI?SnET Ms2 M M
M= W | .
?—l RESET INT . l_c°7"t'°?"°i_|—’ oK CPU
/RESET * [’} : IRESET
T INT WAIT
3-0 STATE
N GENERATOR
20m 2010, ClK ] b Fo rorRamR AFsH
59 ¢ S
CLUTRG. CLITTRG oG M | | ! iy
10RQ = > 0RQ
/RESET u ICTSA
— IDCDA
B B ! | e
f [—* POmA
=
s micipine g oK -0, MADAORQ I,
P18 < »| meseT L  [SYNCA
R
%1 —a T-— — INT e XDII:XCA
[T} | | i TXCA
n il slo — Txm?:
B IEO —
| e—a mxcs
IL B e <€ RXCB
B cL :> al ol oo e—" RX0B
ASTB IEO /N 8 la> /SYNCB
WRDYB
ARDY = =Y g B — M
PA (- PA 3-5 < T l -
RD | 5 P
Plb NORQ L CTSB
PB .- PB /ocoB
07 %’,‘}8})5 L [ )
M ja— R
BRDY -a— F :> Q- Mt RESET :EIOIWR RFSH MWOTOUT
BSTB CLK : LK
e |tz |2 p WATCH DOG > AR
o, u :E"’ TIMER —> (S0
oy 8] % ANDREGISTERS | st
w w #EE —» E0
e Ol #F mimeser  wsiwsz o
#“ﬁté‘r AVAILABLE \/_\/
°
on the 284013/C13, only . ]
on the Z84015/C15. 33 &4
Block Diagram for Z84C13

99



£84015/284G15

IPC/EIPC ENHANCED INTELLIGENT
PERIPHERAL CONTROLLER

GENERAL DESCRIPTION

he Z84015 and Z84C15 are a series

of Intelligent Peripheral Controllers

(IPC) targeted for a broad range of
applications from error correction modems/
faxes, to enhancement/cost reduction of
existing Z80 hardware using Z80 based
discrete devices. The products are soft-
ware and hardware compatible with the
discrete devices Z84C00, Z84C20, Z84C30
and Z84C40.

The enhanced version, Z84C15, is pin

M1 HALTCLKOUT CLKIN
A

EV  /BUSREQ /BUSACK

Ll

| Controller

compatible with the Z84015 and both are e e
housed in a 100-pin QFP package. Zilog
also offers Z84C15 in a 100-pin VQFP e
package. ot Wcac M
/RESET  /INT
/RESET % “l

/INT

INT

ZCI'I'OO-ZC/'I’O3 -— CLK

HALT
M
INMI

CLK

[RESET

/NT

B0

A s

CPU

/RD /IORQ WR /RFSH

—> /MREQ

[ WAT

l—-—b [RFSH

simmly

L=

CLK Do-

/RESET
ANT
M

IEI

IEO
KCE
cin

PIA

D., /RD IORQ

SIo

J

LIDTRB

'————> /RTSB

cTSB
/DCDB

50, K
7
CLKTRG) -CLKTRG, _| cte | 022
JRESET
L] el
EO M
KE 4_'% |
a) < L
652 l«— O
O
cs1 ‘—g e
I H E—sie—
El CLK B H_.
IEO ANT Q
IASTB o
ARDY ar-
PA o PA 5 5 K
7 N
RD
/0RQ
PB, - PB PIO u
o7 (284015
ONL L]
BRDY ~}— N M :)
[BSTB —1-» CLK F
KCE a1 E < E
C/D e a 8
g g
BA leHA fa)

8D,

M1 /RESET IE| WR /RFSH
IEO
WATCH DOG
TIMER
AND REGISTERS

M1-/RESET MS1,MS2

—> /WDTOUT
—> ATRF

[<— IEl

IEO

WV
B0

<

Ao Prs

Block Diagram for Z84015 IPC
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e LT 784015/284C15

FEATURES
W Z84C15 Enhancements: W 784015 Features: W 6, 10 MHz Operation
- Power-On Reset - 784C00- CPU
- Two Additional Chip Select Pins - 784040 - SI0 - Two Serial Channels W 16 MHz Operation for Z84C15 Only.
- 32-Bit CRC for Channel A of SIO - Z784C30- CTC - 4x8 bit C/T
- Wait State Generator - 784C20- PIO W Voltage Range 5V £10%
- Simplified EV Mode - Watch-Dog Timer (WDT)
- Schmitt-Trigger /0, No Tx/Rx Clock - Clock Generator Controller (CGC) W 700-Pin QFP Package
- Crystal Divide-by-One Mode
W Low Power Consumption W 700-Pin VQFP Package for Z684C15
W Z84C15 Features the Z84015 and Above Three Operating Modes
Enhancements
XTAL1  XTAL2 M IH‘ALT CLKOUT CLKIN EV  /BUSREQ /BUSACK
4
Power 1% IHALT —> MREQ
RESnET NV v /m m
cac
r’q_]~| RESET  /NT Ec"%"%lﬁr_]__" o CPU e
/RESET &> % L [RESET
INT > NT WAIT
D,- D, STATE
T GENERATOR
200,200  af— oK :l:; A%  Frora MR AFSH
00, < = RESH
CLKTRG, -CLKTRG, _1 cte "é:g - - %;Q
= - - 1 —
oy | [
:: -—'rs‘j ( — CLK % D7 /RD /IORQ | /WRDYA
2 [ 18N IRESET o /SYNCA
Srje Bl e e aﬂxo};m
=l g mxcA
N - sio -
| T IEQ —
1l H sl = g
B oK ﬂ alsl o <" RXDB
ASTB —t-po] IEO  /INT 8 la> /SYNCB
ARDY <w— D> PiA [— /WRDYB
PA - PA, Do',:; ¢ l_' i
pic oM —e
] 0" PB 7 284015 u * /DCDB
Z:YB J7] o :-:( L ﬁ —_—_> th D, M1 RESET IEL WA FESH I
™ = > A7RF
et |}l g < Ele| = WATGH DOG o
om f«118 g #+  AND REGISTERS L - st
i BEHE wressr o . :E?
: ]
vV
B0 A A

Block Diagram for Z84C15 IPC
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CMQS 7180™

28018

MICROPROCESSOR

GENERAL DESCRIPTION

he Z80180 is an 8-bit MPU which

provides the benefits of reduced

system costs and low power operation
while offering higher performance and
maintaining compatibility with a large base
of industry standard software written around
the Zilog Z80 CPU.

Higher performance is obtained by virtue
of higher operating frequencies, reduced
instruction execution times, an enhanced
instruction set, and an on-chip memory
management unit (MMU) with the capability
of addressing up to 1 Mbyte of memory.

Reduced system costs are obtained by
incorporating several key system functions
on-chip with the CPU. These key functions

FEATURES

B Operating Frequency to 10 MHz [ ]

W 6 MHz Version Supports 6.144 MHz [ |

CPU Clock

Two 16-Bit Timer Channels
On-Chip Interrupt Controller

B On-Chip Clock Oscillator/Generator

W On-Chip MMU Supports Extended
Memory

W Two DMA Channels

W Clocked Serial I/0 Port

W Code Compatible with Zilog Z80
CPU

W On-Chip Wait State Generators

W Two UART Channels

W Seven Additional Instructions

W Available in 64-Pin DIP, 68-Pin
PLCC, and 80-Pin QFP

include /O devices such as DMA, UART, o k= O o g : .
and timer channels. Also included on-chip 2 % 2o LEJES88D s2c g
« » : (@] [ Z Z2 Z
are several “glue” functions such as dy- & gL s8R hwegss
namic RAM refresh control, wait state
generators, clock oscillator, and interrupt
controller. -
Timing Bus State Control Interrupt
0 -—
Generator |_o» cPU
J 4\
16-Bit < > ~=—— /DREQ1
A18 TOUT ~—]FRad Timers DACS [ e
@ <:> il
TS == Clocked < » > TxAO
RxS//CTS —¢#| Serial I/O H # CKAO /DREQO
- Port Asynchronous
CKS ~=+ = ol - RXAO
g g (Channel 0) » /RTSO
il 2 K= -{— /T80
“é a - /DCDO
g
g 8
— —N — TxAt
MMU d Asynehionous e CKA1 /TENDO
— (Channel 1) fe—— Ryt
g
A4 AV 4
A19-A0 D7-DO
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PRELIMINARY
PRODUCT INFORMATION

STATIC 7180
MICROPROCESSOR

285180

GENERAL DESCRIPTION

The 285180 (static 180) is an 8-bit MPU which
provides the benefits of reduced system costs
and low power operation while offering higher
performance and maintaining compatibility with a large
base of industry standard software written around the
Zilog Z80 CPU.

Higher performance is obtained by virtue of higher
operating frequencies, reduced instruction execution
times, an enhanced instruction set, and an on-chip
memory management unit (MMU) with the capability of
addressing up to 1 Mbyte of memory.

Reduced system costs are obtained by incorporating
several key system functions on-chip with the CPU.
These key functions include 1/0 devices such as DMA,
UART, and timer channels. Also included on-chip are

FEATURES

W Operating Frequency to 16, 20 MHz
W Fully Static

W Standby Mode

m Low EMI Mode

W On-Chip MMU Supports Extended
Memory

W Two DMA Channels

W On-Chip Wait State Generators

W Two 16-Bit Timer Channels

W On-Chip Interrupt Controller

W On-Chip Clock Oscillator/Generator
W Clocked Serial /0 Port

W Code Compatible with Zilog Z80
CPU

W Seven Additional Instructions

W Available in 68-Pin PLCC, and
80-Pin QFP

several “glue” functions such as dynamic RAM refresh W Two UART Channels
control, wait state generators, clock oscillator, and . g x
interrupt controller. g =4 w g grpE <z — -
Low power operation is obtained by incorporating E & E g g 5 § S § g § é £ w2 EEE
several power-down operating modes. In addition to the = N NN
two operating modes supported by the Z80180, the T l l T T T T T 1 i l 1 1 T 1 l J l l
SLEEP mode and the SYSTEM STOP mode. 7 7 |
The 285180 incorporates two additional - Bus State Control Interrupt
power-saving modes: STANDBY and IDLE, o ~—] liming us Slate monte reme
The power-down modes supported by the \ i CPU
785180 are: J /?
(@)  SLEEP mode places the CPU intoa 16-Bit < N ~—— /DREQ1
stopped" state. A18 /TOUT F';r:lg;%mTrlnr;a‘glr: q Dl\?SCS T> TEND
2 K —— 'l' ), <,':'|> [
(b) SYSTEM STOP mode places both @
the CPU and on-chip peripherals
into a "stopped" state. A -
pp TxS ~a— Clqcked (‘ —'/\ = TxAO
(c) STANDBY mode placesthe CPU,  FXS/CTS —¢=| Sefal 0 C—_|-L—§ peynchronous | |0 /PREQO
on-chip peripherals, external clock CKS = = v sCI RxAO
and internal clock completely into @ 2 (Channel 0) > /RTSO
a "stopped" state, thereby 9 2 <:> /CTSO
reducing power consumption to @ a - /DCDO
minimal. é g
:8 (=]
<
(d)  IDLE mode leaves the clock <' N = TxAf
oscillator running while placing MMU v ASV“%’};?“WS = CKA1 /TENDO
the CPU, on-chip peripherals <:> (Channel 1) J~e—— RxA1
and the clock for the rest of the - |
internal circuit into a "stopped"
state.
Vv Vv
A19-A0 D7-DO
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2801 8 CMOS ZI0™ZILOG
|/0 CONTROLLER
GENERAL DESCRIPTION FEATURES
ilog's Z80181 1/O Controller (ZIO™) is W 780180 Compatible MPU Core with

z a CMOS 8-bit microprocessor con-
taining the Z180 compatible MPU
(2181 MPU), one channel of Z85C30 Serial
Communication Controller (SCC), Z84C30

One Channel of Z85C30 SCC, Z60
CTC, Two 8-Bit General-Purpose
Parallel Ports, and Two Chip Select
Signals.

One Channel of Z85C30 Serial
Communication Controller (SCC)

Z180 Compatible MPU Core, which
has:

(CTC), two 8-bit general purpose parallel - Enhanced 280 CPU Core
ports, and two chip select signals into a W High Speed Operation (10/12.5 MHz) - Memory Management Unit (MMU)
single 100-pin QFP (Quad Flat Pack) Enables Access to TMB of
package. This high-end superinte-grated W Low Power Consumption in Two Memory
intelligent peripheral controller is targeted Operating Modes: - Two Asynchronous Channels
for a broad range of intelligent communica- (TBD) mA Typ. (Run Mode) - Two DMA Channels
tion control applications, i.e., terminals, (TBD) mA Typ. (STOP Mode) - Two 16-Bit Timers
printers, modems, slave communication - Clocked Serial /0 Port
processors for 8-, 16- and 32- bit MPU W Voltage Range 5V £10% '
based systems. The Z181 is also ideal for W Two 8-Bit General-Purpose Paralle/
enhancement/cost reductions of existing W T7L/CMOS Compatible Ports
hardware using Z80/Z180 with Z8530/
Z85C30 applications. W Clock Generator W Memory Configurable RAM and ROM
Chip Select Pins
W Z84C30CTC
W 100-Pin QFP Package
D7-DO <——l—) 780180 » Tx Data
f SCC
Control = Compatible (1 Channel) Rx Data
Core ya.
A19-A0 ~=— 7 Modem/Control
8 Signals
CTC
Glue
Logic
A19-A12 i
Address ¢ PIA1 / - Bit Programmable
/ROMCS —= Decode < Bi-directional I/0
/RAMCS = Logic or I/O Pins of CTC
PIA2 /8 ™ Bit Programmable
Bi-directional /0

Z80181 = 2180 + SCC/2 + CTC + PIA
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penvneraL o) £807182

GENERAL DESCRIPTION FEATURES
he 280182 is the Zilog Intelligent Peripheral W 785180 MPU (Static Version of W Two ESCC™ Channels
controller chip that can be used for modems, Z180F)
faxes, voice messaging and other communica- - Code Compatible with W Three 8-Bit Parallel /0 Ports
tions applications. It uses the static Z80180 micropro- Zilog Z80® CPU
cessor (285180 MPU core) linked with two channels of - Additional Instructions W 16550 Compatible MIMIC Interface
the industry standard 285230 ESCC (Enhanced Serial - Operating Frequency DC to for Direct Connection to PC, XT, AT,
Communications Controller), 24 bits of Parallel 1/0, and 16 MHz and 20 MHz PS2 PC and Microchannel Bus
a 16550 MIMIC for direct connection to the IBM PC, XT, - Two DMA Channels
AT, bus. Two different modes of operation allow - On-Chip Wait State Generators W Package 100-Pin QFP (Quad Flat
complete flexibility for both internal PC and external - Two UART Channels Package) or 100-Pin VQFP (Very
applications. Also current PC modem software - Two 16-Bit Timer Counters Small Quad Flat Package)
compatibility can be maintained with the Z80182's - On-Chip Interrupt Controller
ability to MIMIC the 16550 UART chip. The 280180 acts - On-Chip Clock Oscillator W A Fully Static Device
as an interface between the ESCC and 16550 MIMIC - Generator with ldle and Standby
interface when used in internal applications and between Modes of Operation
the two ESCC channels in the external applications. This - Clocked Serial I/0 Port
interface allows for data compression and error
correction on outgoing and incoming data.
D7-D0 <= [
Control > cu |e— v
A19-A0 * ——? —] OO0 lq  Fyp
Bus < A | A
Transceiver
285180
Tx Data <€—] (Static Z80180)
ESCC MPU Core ESCC
RxData —1 Channel « » Chagnel
A
ESCC o
Control ‘ Y T8 <
— | [
/ROMCS = Address < 16550
/RAMCS <= Decode > .,?fé“#i?e ]
8-Bit Parallel 8-Bit Parallel 8-Bit Parallel
PortC PortB Port A
3 Fj AR
MUX MUX MUX
A A
ESCC Ch. A r 16550 MIMIC
orPotC —— orESCC Ch.B
Z180 Signals «¢ and Port A
or Port B
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/280°
MICROPROCESSOR

28028

GENERAL DESCRIPTION FEATURES
he 280280 brings 16-bit CPU and sophisticated W Designed in CMOS for Low Power W On-Chip 256-Byte Instruction and Data
features required by complex, high performance Operations Associative Cache Memory with Burst
applications to the Z80 architecture. The 2280 Load.
maintains complete object code compatibility W Enhanced Z80 CPU Instruction Sef
with the Z80. One of the unique features of the Z280 is that Maintains Object-Code Compati- M High Performance 16-Bit Z-BUS Interface
its bus size. By strapping a single pin on the chip, the bility with Z80 Microprocessor. or 8-Bit 780 CPU Compatible Bus
designer can select 8- or 16-bit bus widths. Thus, to use Interface.
existing designs, an 8-bit Z80 compatible bus can be W Three-Stage Pipeline, 16-Bit CPU
used. Higher performance systems can be designed Architecture with User and System W Three On-Chip 16-Bit Counter/Timers
using the Z280’s 16-bit mode, in which all memory Modes,
references use true 16-bit accesses. A single processor W Four On-Chip DMA Channels
can be used in both medium and high performance W Direct Co-Processor and Multipro-
products, without changing the software. The Z280 cessor Intgrface Support W On-Chip Full Duplex UART
includes a Memory Management Unit (MMU), which
ives the processor access to 16 Mbytes of memory. W On-Chip Memory Management Unit W Refresh Controller for Dynamic RAMs
ther features of the Z280 include on-chip instruction (MMU) Addresses up to 16 Mbyles.
and cache memory, 3-stage pipeline, dual operating W On-Chip Oscillator of Direct Input Clock
modes, four channel DMA Controller, three 16-bit W 20and 25 MHz Oscillator Clock Options
counter-timers, programmable refresh and wait state Frequency
generation, and a serial port with on-chip baud rate M 68-Pin PLCC Package
generation.
Z80 Compatible | 3-Stage Pipeline
Execution Unit Instruction/ T»
Data Cache .
or Memory
:
ALU *
Program l;:r?:;y instruction | | Execution | © Intermal
General- | Counter [ Management Address 256 Decoder Sequencer | @ Contro
Purpose Unit Tags Bytes o Signals
Register °
File
G *
UsP .
|__SSP__| LRU —
ﬂ ﬂ A 8,’ -
| | R
U Internal Bus WRIRW
1 1 1 */RFSH/STO
*\ORQ/ST1
*MI/ST2
U U U U {l *MREQ/ST3
DRAM Interrupt NMI
XA Clock Four 16-Bit . loBtt Mi':,::t,y Control S Nt
Oscillator DMA Channels Refresh Control 280 Bus
Three Address (8-Bit) or
XTALO 16-Bit UART Generator Z.Bus OPT
i?:::fs'/ 24-Bit Source (16-Bit
+5V —»! 24-Bit Destination External Bus S:ale »> CLK
16-Bit Counter Burst an WAIT
GND —> Control Memory P PAUSE
23 N3 4 “~2 Yy Y *Signal definition depends on OTP.
/EOPA shares with /INTA.
z 2 8 B gg 2 R buedsgsgs 53 3 IIEOPBshareswithllNTB.
© © d &d & 2436 ¢3 g +IGACK shares with CTINO.
[a] =+ @ad+ + < § T /GREG shares with CTIO0.
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PRELIMINARY
PRODUCT INFORMATION

Low Voltage Devices

GENERAL DESCRIPTION

from 2.7 Volts up to 5.5 Volts. The

specifications for each device con-
sists of two sets; one set is for V, at 5V
+10% and the other is for 3V £10%. For
the voltage range between 3.3-4.5V, the 3V
specification applies.

The set for 5V is identical to the existing
product specifications. The set for 3V has
unique DC specifications. For the AC
specification, refer to the following indi-
vidual specification sections. In general,
speed at 3V is half of the speed at 5V
operation.

Operating temperature is an extended
temperature
range (-40°C to +100°C) at 5V operation
and standard temperature range (0 to
+70°C) at 3V operation.

This document has the preliminary
specifications for eight of Zilog’s Low
Voltage Component versions listed below.

z ilog’s low voltage devices operate

DC Parameter
Specifications

There are two sets of DC
specifications defined for each
device; one for 5V £ 10% and
the other is 3V £ 10%. The 3V
specification set is listed by the
device type; for the DC specifi-
cation of V=5V = 10%, refer to
the particular device specifica-
tion for 5V products.

AC Parameter
Specifications

AC specification of each device
are identical to the discrete
components AC characteristics
given for 5V £10%.

Operating Speeds for 3V/5V Ranges

Speed MHz

Product 3V10% 5V10%
Z841.00 Low Voltage Z80® CPU 10 20
Z84L15 Low Voltage Z84C15 EPIC 6 16
Z841.90 Low Voltage Z84C90 Z80® KIO™ 6 12.5
Z8L.180 Low Voltage Z180™ MPU 10 20
Z8L181 Low Voltage Z181™ ZIO™ 6 125
Z85L.30 Low Voltage CMOS SCC 8.5 16.5
Z8L.230 Low Voltage ESCC™ 10 20
Z8L.233 Low Voltage EMSCC™ 10 20
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28000°
PRODUCT FAMILY
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GENTRAL

£8001/28002

PROCESSING UNIT
GENERAL DESCRIPTION FEATURES
he Z8000 is an advanced high-end 16-bit W Regular, Easy-to-Use Architecture. W Sophisticated Interrupt Structure.
microprocessor that spans a wide variety of
applications ranging from simple stand-alone W Instruction Set More Powerful Than W Resource-Shaping Capabilities for
computers to complex parallel-processing systems. Many Microcomputers. Multiprocessing Systems.
Essentially a monolithic minicomputer central process-
ing unit, the Z8000 CPU is characterized by an instruc- m Directly Addresses 8 Mbytes. W Multi-Programming Support
tion set more powerful than many minicomputers;
abundant resources on register, data types, addressing W Eight User-Selectable Addressing m C" Compiler Support.
modes and addressing range, and a regular architecture Modes.
that enhances throughput by avoiding critical bottle- W 32-Bit Operations, Including Signed
necks such as implied or dedicated registers. W Seven Data Types that Range from Multiply and Divide.
The Z8000 CPU is offered in two versions: the Bits to 32-Bit Long Words and Byte
78001 segmented CPU and the Z8002 nonsegmented and Word Strings. W Z-BUS® Compatible.
CPU. The main difference is in addressing range. The
Z8001 can directly address 8 megabytes of memory; the W System and Normal Operating W 6and 10 MHz Clock Rate.
28002 directly addresses 64 kilobytes. The two Modes.
operation modes - system and normal - and the
distinction between code, data, and stack spaces within W Separate Code, Data, and Stack
gach mode, allows memory extension up to 48 mega- Spaces.
bytes for the Z8001 and 384 kilobytes for the Z8002.
U
Instruction Flags
Register
{ } ‘ Aritah:;etic
—_V'\ Logic Unit
ALU
—N Control Address
—V/ Address/
i i /Data Data Bus
npton | ston = =i e 558,
_N] Register J) Register  |— ﬁ Segment
—] Control l_r\ Filo [ | Address
[ — . SNO - SN7
=]
I - o
Internal Bus ll | g
N] Incrementer By Two b
and
E I I
Register and Accelerator Refresh Timer
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28016

CONTROLLER

DIRECT MEMORY ACCESS

GENERAL DESCRIPTION

data transfer device designed to match the power

and addressing capability of the Z8000 CPUs. In
addition to providing block data transfer capability
between memory and peripherals, each of the two DMA
channels can perform peripheral-to-peripheral and
memory-to-memory transfers. A special Search mode of
operation compares data read from memory or peripher-
als with the content of a pattern register. A search can be
performed concurrently with transfers or as an operation
in itself.

In all operations (Search, Transfer, and Transfer-and
Search), the DMA can operate in either Flow-through or
Fly-by transfer mode. In the Flow-through mode, data is
stored temporarily within the DMA on its way from
source to destination. In this mode, transfers can be
made between a word-oriented memory and a byte-
oriented peripheral through the bi-directional byte/word
funneling option. In Fly-by mode, data is transferred in a
single step (from source to destination), thus providing
twice the throughput.

In addition to providing a hardware/WAIT input to
accommodate different memory or peripheral speeds, the
28016 DMA allows the user to program the automatic
insertion of either zero, one, two, or four Wait states for
gither source or destination addresses. Alternately, the
/WAIT input pin function can be disabled and these
software-programmed Wait states are used exclusively.

The Z8016 minimizes CPU involvement by allowing
each channel to load its control registers from memory
automatically when a DMA operation is complete. By
loading the address of the next block of control
parameters as part of this operation, command chaining
is accomplished. The only action required of the CPU is
to load the address of the control parameter table into
the channel’s Chain Address register and then issue a
Start Chain command.

The Demand Interleave operation allows the DMA to
surrender the bus to the external system, or to alternate
between internal channels. This capability allows for
paralle! operations between dual channels or between a
DMA channel and the CPU.

The 28016 DMA Controller is a high performance

FEATURES

W Memory-to-peripheral transfers up fo
4M bytes per second at 6 MHz.

m Memory-to-memory transfers up to
2M bytes per second at 6 MHz.

W Two fully independent, multi-function
channels

W Masked data pattern maiching for
Search and Transfer-and-Search
operations.

W Funneling Option that Permits
Mixing of Byte and Word Data During

Can Operate in Logical Address
Space with Zilog Memory Manage-
ment Units, Providing an 8 Mbyte
Logical Addressing Range and

16 Mbyte Physical Addressing
Range.

Programmable Chaining Operation
Provides Automatic Loading of
Control Parameters from Memory
into Each Channel.

Software- or Hardware-Controlled
Wait State Insertion.

Transfer Operations. Z-BUS® Daisy-Chain Interrupt
Higrarchy and Bus-Request
Structure.
External Bus
Bus Interface
Channel 1 | ﬁ -\] Channel 2
Registers (r- V| Registers
Internal Bus
\:'\‘/ Master Mode
N ——N
—/ Command L/
Interface
Ci‘-%nt_rol — To
gic .
—N Peripherals
—]  Chain Control
J:> Temporary
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CI0 COUNTER/TIMER
AND PARALLEL 1/0 UNIT

£8036/28536

GENERAL DESCRIPTION

and Parallel I/O devices are general

purpose peripheral circulits, satisfying
most counter/timer and parallel I/O needs
encountered in system designs. These
versatile devices contain three 1/O ports and
three counter/timers. Many programmable
options tailor their configuration to specific
applications.

The use of these devices is simplified by
making all internal registers (command,
status, and data) readable and (except for
status bits) writable. In addition, each
register is given its own unique address so
that it can be accessed directly - no special
sequential operations are required. The
CIO is directly Z-BUS® compatible.

The Z8036/28536 CIO Counter/Timer

FEATURES

W Two Independent 8-Bit, Double-
Buffered, Bi-Directional I/0 Ports,
Plus a 4-Bit Special Purpose I/0
Port. /0 Ports Feature Program-
mable Polarity, Programmable
Direction (Bit Mode), “Pulse
Catchers”, and Programmable Open-
Drain Outputs.

W Four Handshake Modes, Including
3-Wire IEEE-488 Mode

W Flexible Pattern-Recognition Logic,
Programmable as a 16-Vector

4

Interrupt <:>
Control

REQUEST//WAIT Signal for High-
Speed Data Transfer

Three Independent 16-Bit Counter/
Timers with up to Four External
Access Lines per Counter/Timer
(Count Input, Output, Gate, and
Trigger), and Three Output Duty
Cycles (Pulsed, One-Shot, and
Square-Wave), Programmable as
Retriggerable or Non-Retriggerable.

Easy to use Since all Registers are
Read/Write and Directly Addressable

Data Bus

6

Control
Inputs I—_-_—D

Interrupt Controller.
6 MHz Operation
Interrupt Internal Bus N Port 8 Port A
Control o o
Logic L<— A A K> o
Z8036 @
Z-BUS
Interface J) 4
v Port Port C
Zggie A} Counter/ <::> c <:> /0
Interface V] _Timer3 @
Internal 8
—N] Counter/ |—N Port Port B
Control K~ — Tmer2 [— B —> o
Logic
L] Counter/ }—N|
—] Timer1 [V
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28038 irrceir

GENERAL DESCRIPTION FEATURES
T he Z8038 FIO (FIFO Input/Output W 128-Byte FIFO Buffer Provides W Seven Sources of Vectored/
Interface Unit ) provides an asynchro- Asynchronous Bi-Directional CPL/ Nonvectored Interrupt which Include
nous 128-byte FIFO buffer between CPU or CPU/Peripheral Interface, Pattern-Match, Byte Count, Emply for
two CPUs or between a CPU and a periph- Expandable to any Width in Byte Full Buffer Status; a Dedicated
eral device. This buffer interface expands to Increments by use of Multiple “Mailbox” Register with Interrupt
a 16-bit or wider data path and expands in Z28038s. Capability Provides CPL/CPU
depth to add as many Z8060 FIFOs as are Communication.
needed. B Interlocked 2-Wire or 3-Wire
The Z8038 manages data transfers by Handshake Logic Port Mode; W /REQUEST/WAIT Lines Control High-
assuming Z-BUS® microprocessor (a Z-BUS® interface. Speed Data Transfers.
generalized microprocessor interface),
Interlocked 2-Wire Handshake, and 3-Wire W Pattern Recognition Lagic Stops W All Functions are Software Controlled
Handshake operating modes. These modes DMA Transfers and/or Interrupts via Directly Addressable Read/Write
interface dissimilar CPUs or CPUs and CPU; Preset Byte Count can Initiate Registers.
peripherals running under differing speeds Variable-Length DMA Transfers.
or protocols, allowing asynchronous data W 6 MHz Operation

transactions and improving 1/O overhead by
as much as two orders of magni-

tude. M1 Mo

The Z8038 supports the Z-BUS
interrupt protocols, generating + ‘ *
seven sources o'f interrupts upon Control and B1 Gontrol and CPU
any of the following events: a write  ¢pu <_—_D Interface B0 - Interface <_—_-> Interface
to a message register, change in  Interface Logic - Logic or
data direction, pattern match, /O Port
status match, over/underflow error, | |
buffer full and buffer empty status.
Each interrupt source can be —™1 DvA DMA .
enabled or disabled, and can also -—{ loge Logic |t
place an interrupt vector on the
port address/data lines.

The data transfer logic of the _J
Z8038 has been specially designed L1 Interrupt L] Message Interrupt | |
to work with DMA (Direct Memory | boge | Registers Logic =
Access) devices for high-speed _I
transfers. It provides for data Pattern Status Logic Pattern
transfers to or from memory each — Match and Registers Match [
machine cycle, while the DMA Logic Logic
device generates memory address
and control signals. The Z8038 also Data :D :r\/ Data
supports the variable sized block Data L 128x 8 = Data
length, improving system through- Bus <:>_ Ri;fi;et;, <: FIFO Buffer <: RZ‘;EL, _':<:> Bus
put when multiple variable length
messages are transferred amongst T
several sources. | Port2 Side
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FIFO

28060

GENERAL DESCRIPTION

he Z8060 First-In First-Out (FIFO)

Buffer Unit consists of a 128-bit-by-

8-bit mermory, bi-directional data
transfer and handshake logic. The structure
of the FIFO unit is similar to that of other
available buffer units. The FBU is a general
purpose unit; its handshake logic is com-
patible with that of other members of Zilog’s
Z8 and Z8000 Families.

Several Z8060's can be cascaded end-
to-end without limit to form a parallel 8-bit
buffer of any desired length (in 128-byte
increments). Any number of single or
multiple unit FIFO serial buffers can be
connected in parallel to form buffers of any
desired width (in 8-bit increments).

The FIFO Buffer Units are available in
28-pin packages.

BUFFER UNIT
FEATURES
W Bi-Directional, Asynchronous Data W Direct Connection of Empty and Full
Transfer Capability Outputs for Sensing of Multiple-Unit
Buffers.
W Large 128-Bit-by-8-Bit Buffer
Memory W Any Number of FIFOs May be
Connected in Parallel or in Series to
m 2-Wire, Interlocked Handshake Form a Buffer of any Desired Length
Protocol or Width.
W Tri-State Data Outputs W 7 MByte/Second Transfer Rate
Data <____] 128x8 Data
Data RAM Data
Bis B | s K BF K= B
——A Memory
Control Control % W N Control Control
and Logic |\ v] Logic and
Status Status
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28068

DATA CIPHERING
PROCESSOR

GENERAL DESCRIPTION

LS! device which contains the circuitry to encrypt

The 28068 Data Ciphering Processor (DCP) is an

and decrypt data using National Bureau of
Standards encryption algorithms. It is designed to be
used in a variety of environments, including dedicated
controllers, communication concentrators, terminals,
and peripheral task processors in general processor

systems.

The DCP provides a high throughput rate using
Cipher Feedback, Electronic code book, or Cipher Block
Chain operation modes. The provisions of separate ports

FEATURES

W Encrypts and Decrypts Data using the
National Bureau of Standards
Encryption Algorithm.

W Dala Rates Greater than 1 Mbytes per
Second can be Handled.

W Three Separate Registers for
Encryption, Decryption, and Master
Keys Improve System Security and
Throughput by Eliminating Frequent

W Supports Three Standard Ciphering

Modes: Electronic Code Book, Chain
Block and Cipher Fesdback.

W Three Separate Programmable Ports

(Master, Slave, and Key Data)
Provide Hardware Separation of
Encrypted Data, Clear Data, and

Keys.

W Key Parity Check

for key input, clear data, and enciphered data enhances Reloading of Keys.
security.
The host system communicates with the DCP using
commands entered in the master port or through
auxiliary control lines. Once set up, data can flow
through the DCP at high speeds because input, output
and ciphering activities can be performed concurrently.
External DMA control can easily be used to enhance
throughput in some system configurations.
Parity Bit
1
i Input Bus Parity
Key 8 po] Audiary % Check
Control  AUX0 - ; 78 I
AUX7
Mode Command M Ke E Ke! D Ke
?_-'Ua); IAFLG Auxiliary Register Register Input Register Registgr Reglst};r Reglst‘;r
Port
AUX /ASTB
oraX  SATTE g Control _I { 64
~ H \ 56 \
Cl/IK Microprogram Algorithm 4
MUX/Direct _] »1 Machine [ Unit 64
Control Clock 7
- 1 i
Mgt Mcs { 64
ort /MAS
- ——
Gontr ™| —mos ] "por’ Status Output VE VD Save PTSp_Siave Port Fisg
MR/W Control Register Register Register Register Port K_’sci Slave Port
[ ———— Control /DS | Control Inputs
Master Port _/MFLG o | A A pt—
Flag
‘ CBus ‘
pya
Key  MPOMP7]  pastor ‘8 Output Bus 8 sl
o g por . # . - > ot SPO-SP7
pata ’ Y — Cor?trol > (Data)
Input Bus 8
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‘o conrouen 28981

GENERAL DESCRIPTION FEATURES
he 28581 Clock Generator and Controller (CGC) W Two Independent 20 MHz Oscillators W 18-Pin DIP, Single 5V 5% Power
is a versatile addition to Zilog’s family of Generate Two 10 MHz Clock Outputs Supply Required
universal microprocessor components. The and One 20 MHz Clock Output.
selective clock-stretching capabilities and variety of W Provides Ability to Stretch High and/
timing outputs produced by this device allow it to easily W Oscillator Input Frequency Sources or Low Phase of Clock Signal Under
meet the timing design requirements of systems with can be gither Crystals or External External Control:
microprocessors and LS! peripherals. The clock output Oscillators. - On-Chip 2-Bit Counter can be
drivers of the Z8581 also meet the non-TTL voltage Used to Selectively Stretch Clock
requirements for driving NMOS clock inputs with no W Can be used as a General-Purpose Cycles.
additional external components. The Z8581 provides an Clock Generator.
elegant, single-chip solution to the design of system W On-Chip Reset Logic:
clocks for microprocessor-based products. W Oufputs Directly Drive the Z80, - Reset Qutput is Synchronized
The Z8581 oscillators are referenced as the system 28000, 8086, 8088, and 68000 with System Clock Output.
clock oscillator and the general purpose clock oscillator. Microprocessor Clock Inputs. - Power-Up Reset Period is Main-
Both oscillators are driven by external crystals or other tained for a Minimum of 30 ns.
frequency sources. - External Input Initiates System
Reset.
/RSTI
Power On Reset
VCC ] Reset ___:Do_> Delay _  » /RSTO
Logic Logic
A
XTAL1A —p!
0sc . 0sC
XTAL1B ~— l D>
Vv
—l T Q I D—» ZCLK
\"
Count QO > Co
/ISTRT »d> R
a1l » C1
E
/STRH —» + Y Y
/INH —] Stretch ~— Q0 v v D
Control R (
/ADD1 —» Logic I Py —q Q
/ADD2 —=i
XTAL2A —P»
0sc I +2 —— D= 7o
XTAL2B ~-d—|
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Z32H00 %ixisc o
GENERAL DESCRIPTION FEATURES

of instructions of 16, 32 or 48 bits in

length. A typical program with the
Z32H00 consists mainly of 16-bit instruc-
tions. Programs for Z32HOO therefore
require less than half of the memory space
needed by most RISC processors and are
even more compact than the programs of
many CISC processors.

As a result of the variable format you can
specify 16- and 32-bit constants as well as
all addresses as immediate operands:
elaborate pre-instructions for the genera-
tions of longer constants and addresses are
not necessary.

The compact instruction code also
reduces the bandwidth required for loading
instructions from the memory; more of the
total bandwidth is available for data trans-
fer. Most instructions are executed in one
cycle: the result is then already available in
the next cycle.

The powerful instruction set facilitates
programming. It contains multiplication and
division as well as double-word instructions.
The management of stack frames during
subprogram instructions is effected auto-
matically. A variety of address modes are
available for memory instructions.

z 32H00 Hyperstone has a powerful set

W Registers
- 19 Global and 64 Local Registers
of 32 Bits Each
- Directly Addressable are 16 Global
and up to 16 Local Registers

W Flags
- Zero(Z), Negative(N), Carry(C),
and Overflow(V) Flag
- Interrupt-Lock, Trace-Mode,
Trace-Pending, Supervisor State,
Cache-Mode and High Global Flag

W Register Data Types
- Unsigned Integer, Signed Integer,
Bitstring. IEEE-754 Floating-Point,
Each Either 32 or 64 Bits.

W Speeds
- 25 MHz Operation with Low-Cost
100 ns DRAMs Operated in Page
Mode.
- 25 MIPS with Standard DRAMS

m Memory

- Address Space of 4 Gbytes

- Separate /0 Address Space

- Load/Store Architecture

- Pipelined Memory and |/0
Accesses

- High-Order Data Located at Lower
Address

- Virtual Memory by Demand
Paging Via a Page Fault Signal
from External MMU

- Fault-Causing Memory Instruc-
tions can Easily be Identified and
Repeated

- Instructions and Double-Word
Data May Cross Page Boundaries

B Memory Data Types

- Unsigned and Signed Byte (8-Bit)

- Unsigned and Signed Halfword
(16-Bit), Located on Halfword
Boundary

- Undedicated Word (32-Bit),
Located on Word Boundary

- Undedicated Double-Word (64
Bits), Located on Word Boundary

Runtime Stack

- Runtime Stack is Subdivided into
Memory Fart and Register Part

- Register Part is Implemented by
the 64 Local Registers Holding the
Most Recent Stack Frame(s)

- Current Stack Frame (Maximum
16 Registers) is Always Kept in
Register Part of the Stack

- Data Transfer Between Memory
and Register Part of the Stack is
Automnatic

- Upper Stack Bound is Guarded

Instruction Cache

- An Instruction Cache of 128 Bytes
Reduces Instruction Memory
Accesses Substantially

Exceptions

- Pointer, Privilege, Frame, and
Range Error. Data and Instruction
Page Fault, Interrupt and Trace
mode exception

- Error- and Fault-Causing
Instructions can be Identified by
Backtracking, Allowing a Very
Detailed Error Analysis

Bus Interface

- Separate Address and Data Bus of
30and 32 Bit Respectively

- Fast Bus Switching on DMA

- DRAM-Controller with RAS-CAS-
Multiplexer, Refresh Logic, Parity
Generation and Test and a
Programmable Bus-Controller
Fully Integrated.

Packaging:
- 144-Pin PGA
- 120-Pin QFP
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HYPERSTONE (E1)
32-BIT RISC CPU

232H00

W General Instructions
- Variable-Length Instructions of 16, 32 or 48 Bits
Halve Required Memory Bandwidth
- Pipeline Depth of Only Two Stages Assures

- All 32 or 64 Bits Participate in an Operation -
- Immediate Operands of 5, 16, and 32 Bits,
Zero- or Signed-Expanded

Two Sets of Signed Arithmetical
Instructions: Instructions Either
Set Only the Overflow Fiag on
Overflow or Trap Additionally to a

Immediate Refill After Branches |
- Register Instructions of type ,,Source operator Range Error Routine.
destination — destination" or ,,source operator
immediate— destination"
PUR—
X-Decode
Register Set Instruction Load
64 Local <«— Y-Decode Cache Decode
19 Gilobal
Instruction
Cache |—»
Control
X Y PC ”
Instruction
\} Decode
X Y | {}
Instruction
Execution
ALU .
Barrelshifter Contiol}Umt
Z W A
N] Memory Address
Vi Register
Store Data Register Memory Address
Register
|
Ue U
Address Bus

Data Bus
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ccl

rooucts GOMPONENTS SHORTFORM
PRODUCTS
=
= | 284C13 | | Z84C15 2I0™ ZIP™
A 5 CPU +SI0 CPU + 810 z181® Z1820
% +CTC + PIO 180 + SCCR2 285180 + ESCC
= +C6C
. /) A
s MUSC™
kS Z16C33
= P =
1] CO!
2 TSA for ISDN Izqsegaz
- ‘ Mono Channel
Multiprotocol
= VTS for SO0
S ISCC™
= Z16C35
3—3 2 Chan SCC
3 + 4 DMAs
SCSI SCSCI™
Z5380 | zes5c80
Small Compute
S Compur / 2o sec
- { /
2 SI0 SCC ESCC™ | |EMSCC™ Usgc™
© Z84C40 Z85C30 Z85230 285233 Z16C30
4 Erhamel 2 Chan SCC 1 Channel Universal Serial
= Support + Deep FIFOs ESCC Contoller

100 Kbits - 5 Mbits Per Second

10-20 Mbits Per Second

Performance




¢t

DATACOM
REFERENCE CHA?RT GOMPONENTS SHOBTFGRM

COMMERCIAL MILITARY
Pin Plastic Ceramic Ceramic Ceramic
Product Count | DIP QFP PGA PLCC CERDIP DIP Speed Temp DIP LCC Speed SMD JAN
75380 SCSI 40,44 - X X - - - 1.5MB/sec S - - - - -
Z53C80 SCsSli 40,44 - X X - - - 3.0MB/sec S - - - - -
Z8030 SCC 40,44 X - - X X - 6,8 S.EM X X 4,6 X -
Z8530 SCC 40,44 X - - X X - 4,6,8 S.EM X X 4,6 X -
Z80C30 SCC 40,44 X - - X - - 8,10 S.EM X X 6,8 - -
Z85C30 SCC 40,44 X - - X - X 8,10,16 S.EM X X 6,8 X X
780230 ESCC 40,44 X - - X - - 10,16 S.E - - - - -
785230 ESCC 40,44 X - - X - - 8,10,16,20 S,EM X X 10,16 - -
Z85233 EMSCC 44 - X - X - - 10,16,20 S - - - - -
Z85C80 SCSCI 68 - - - X - - 10,16 S - - - - -
Z16C30 USC 68 - - - X - - 10,20 S.EM - PGA 10 - -
Z16C32 IUSC 68 - - - X - - 16,20 S,E - - - - -
Z16C33 MUSC 68 - - - X - - 10 S.E - - - - -
Z16C35 ISCC 68 - - - X - - 10,16 S,E - - - - -

Temperature Range

S =Standard  0°Cto +70°C
E = Extended -40°C to +100°C
M = Military  -55°C to +125°C




sureorr proctcs GOMIPONENTS SHORTFORM

Part-To-Kit Cross Reference Matrix

(o} O /9 /0 /SN /S8
6‘519619 0"19 06‘9@’3'0@&) 0QQQ o°QQ
S S S,
TS/ N/
28030 M) )
78530 ° °® °
Z80C30 [ [
Z85C30 oloo® ) °®
780230 M) M)
785230 | @ °® ° °
785233 o °® °
Z16C30 ol olo®
Z16C32 YD)
Z16C33 NDID
Z16C35 o

* Includes LLAP software that can be licensed.
1 Software modifications needed.
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£8030/28530

Z-BUS® SCC/SCC SERIAL
COMMUNICATIONS CONTROLLER

GENERAL DESCRIPTION

he SCC Serial Communications

Controller is a dual-channel, multi-

protocol data communications
peripheral designed for use with conven-
tional non-multiplexed buses and the Zilog

Z-Bus®. The SCC functions as a serial-to-
parallel, parallel-to-serial converter/control-

FEATURES

W Two Independent, 0 to 2M Bit/

Second, Full Duplex Channels, each

with a Separate Crystal Oscillator,
Baud Rate Generator, and Digital
Phase-Locked Loop for Clock
Recovery.

W Local Loopback and Auto Echo

Modes.

W Synchronous Mode with Internal or

External Character Synchronization
on One or Two Synchronous
Characters and CRC Generation and

ler. The SCC can be software-configured to W Multi-Protocol Operation under Checking with CRC-16 or CRC-
satisfy a wide variety of serial communica- Program Control; Programmable for CCITT Preset to Either 1s or 0s.
tions applications. The device contains a NRZ, NRZI, or FM Data Encoding. '
variety of new, sophisticated internal W SDLC/HDLC Mode with Comprehen-
functions including on-chip baud rate W Asynchronous Mode with Five to sive Frame-Level Control, Automatic
generators, digital phase-locked loops, and Eight Bits and One, One and One- Zero Insertion and Deletion, I-Field
crystal oscillators that dramatically reduce Half, or Two Stop Bits per Character; Residue Handling, Abort Generation
the need for external logic. Programmable Clock Factor; Break and Detection, CRC Generation and
Detection and Generation; Parity, Checking, and SDLC Loop Mode
Overrun, and Framing Error Operation.
Detection.
W Available in 40-Pin PDIP and 44-Pin
W Supports T1 Digital Trunk. PLCC Package Types.
W Clock Speeds: 4, 6 and 8 MHz.
Baud Rate
Generator <_—|_N ﬁ___"]- Serial Data
A
) Channel A “—_ - ]— Channel Clocks
== /SYNC
—— WAIT/REQUEST
I(r;tertnall Channel A I
&r\girg Registers Discrete
[N Control ~=—— | Modem, DMA or
—/1 &sStatus |—=| OtherControls
8 ' A
Data @ CPU < T‘r Internal Bus ﬂ _
5 BUS 110
Control -
<:> ir lL Discrete |
:’) Control [~s—— | Modem, DMA or
Interrupt ~e— Interrupt D & StBatus ——= | Other Controls
Control ™1 Control
Lines —pl Logic Registers >
| -]- Serial Data
+3v oo POk Baud Rate :'D ChannelB | —a‘;\({::znnel Clocks
e
Generator —=— /WAIT/REQUEST
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CMOS SCC SERIAL
COMMUNICATIONS CONTROLLER

£80G30/285G30

GENERAL DESCRIPTION

nications Controller is a CMOS version of the

industry standard NMOS SCC. It is a dual
channel, multi-protocol data communications peripheral
that easily interfaces to CPUs with either multiplexed or
non-multiplexed address/data buses. The advanced
CMOS process offers lower power consumption, higher
performance, and superior noise immunity. The
programming flexibility of the internal registers allows
the SCC to be configured to satisfy a wide variety of
serial communications applications. The many on-chip
features such as baud rate generators, digital phase-
locked loops, and crystal oscillators dramatically reduce
the need for external logic. Additional features including
a 10x19-bit status FIFO and 14-bit byte counter were
added to support high speed SDLC transfers using DMA
controllers.

The SCC handles asynchronous formats, synchro-
nous byte-oriented protocols such as IBM Bisync, and
synchronous bit-oriented protocols such as HDLC and
IBM SDLC. This versatile device supports virtually any
serial data transfer application (cassette, diskette, tape
drives, efc.).

The device can generate and check CRC codes in
any synchronous mode and can be programmed to
check data integrity in various modes. The SCC also has
facilities for modem controls in both channels. In

The 780C30/285C30 CMOS SCC Serial Commu-

FEATURES

Low Power CMOS
Pin Compatible to NMOS Version

Two Independent, 0 to 4.0 Mbit/sec,
Full-Duplex Channels, each with a
Separate Crystal Oscillator, Baud
Rate Generator, and Digital Phase-
Locked Loop for Clock Recovery.

Multi-Protocol Operation under
Program Control; Programmable for
NRZ, NRZI, or FM Data Encoding.

Asynchronous Mode with Five to
Eight Bits and One, One and One-

Half, or Two Stop Bits Per Character;

Programmable Clock Factor; Break
Delection and Generation; Parity,
Overrun, and Framing Error
Detection.

Supports T1 Digital Trunk
Clock Speeds: 8, 10and 16 MHz

Synchronous Mode with Internal or
External Character Synchronization
on One or Two Synchronous
Characters and CRC Generation and
Checking with CRC-16 or CRC-
CCITT Preset to Either 1s or 0.

SDLC/HDLC Mode with Comprehen-
sive Frame-Level Control, Automatic
Zero Insertion and Deletion, I-Field
Residue Handling, Abort Generation
and Detection, CRC Generation and
Checking, SDLC Loop Mode
Operation.

Local Loopback and Auto Echo
Modes

Enhanced DMA Support:
- 10 x 19-Bit Status FIFO
- 14-Bit Byte Counter

Available in 40-Pin PDIP and
44-Pin PLCC Packages.

applications where these controls are not needed, the Baud Rate '
modem controls can be used for general purpose /0. Genifaw' <';—| <} Serial Data
The daisy-chain interrupt hierarchy is also sup- Channel A ‘—__]- Channel Clocks
ported and is standard for Zilog peripheral components. B e /SYNC
The SCC provides a Block —— WAIT/REQUEST
Transfer mode to accommodate Intemal Channel A )
CPU block transfer functions and Control ; i ——
! Registers Discrete
DMA controllers. Logic L N control [=— | Modem, DMA or
—/ & Status }—= | Other Controls
8 A
Data <::|> CPU < ﬂ Internal Bus ﬁ -~
5 BUS /0
Control <:> lL lL —
: Discrete
:‘\/ Control  |=a——| Modem, DMA or
Interrupt —~e— Interrupt ch B & Status —= | Other Controls
Control ——™] Control anne B
Lines —] Logic Registers _
=} Serial Data
1 :D Channel B __,]— Channel Clocks
+5V GND PCLK Baud Rate < /SYNC
Generator — |~ WAIT/REQUEST
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CMOS ESCC™ENHANGED SERIAL
COMMUNICATIONS CONTROLLER

£80230/8523

GENERAL DESCRIPTION

he Zilog Enhanced Serial Communi-

cations Controller Z85230 (ESCC), is

a pin and software compatible CMOS
member of the SCC family introduced by
Zilog in 1981. The ESCC is a dual-channel,
full-duplex data communications controller
capable of supporting a wide range of
popular protocols. The ESCC is built from
Zilog's industry standard SCC core and is
compatible with designs using Zilog's SCC
to receive and transmit data. It has many
improvements that significantly reduce CPU
overhead. The addition of a 4-byte transmit
FIFO and an 8-byte receive FIFO signifi-
cantly reduces the overhead required to
provide data to, and get data from, the
transmitters and receivers.

The ESCC also has many features that
improve packet handling in SDLC mode.
The ESCC will automatically: transmit a flag
before the data, reset the Tx Underrun/EOM
latch, force the TxD pin high at the appro-
priate time when using NRZI encoding,
deassert the /RTS pin after the closing flag,
and better handle ABORTed frames when
using the 10x19 status FIFO.

The CPU hardware interface has been
simplified by relieving the databus setup
time requirement and supporting the
software generation of the interrupt ac-
knowledge signal (INTACK). These
changes allow an interface with less exter-
nal logic to many microprocessor families
while maintaining compatibility with existing
designs. 1/0 handling of the ESCC is
improved over the SCC with faster response
of the /INT and /DTR//REQ pins.

The many enhancements added to the
ESCC permits a system design that in-
creases overall system performance with
better data handling and less interface
logic.

FEATURES

W Degper Data FIFOs
- 4-Byte Transmit FIFO
- 8-Byte Receive FIFO

W Programmable Interrupt and DMA
Request Levels

B Pin and Function Compatible to
CMOS and NMOS Z85C30 SCC

W Available in 40-Pin PDIP and 44-Pin
PLCC Packages

W Many Improvements to Support

SDLC/HDLC Transfers:

- Deactivation of /RTS Pin After
Closing Flag

- Automatic Transmission of the
Opening Flag

- Automatic Reset of Tx Underrun/
EOM Latch

- Complete CRC Reception

- TxD Pin Automatically Forced
High with NRZI Encoding When
Using Mark ldle.

- Receive FIFO Automatically
Unlocked for Special Receive
Interrupts When Using the
SDLC Status FIFO.

W Easier Interface to Popular CPUs

W Fast Speeds:

- 8.5 MHz for Data Rates
Up to 2.1 Mbit/sec

- 10.0 MHz for Data Rates
Up to 2.5 Mbit/sec

- 16.384 MHz for Data Rates
Up to 4.096 Mbit/sec

- 20.0 MHz for Data Rates
Up to 5.0 Mbit/sec

W /mproved SDLC Frame Status FIFO

W Read Register 0 Latched During
Access

Low Power CMOS

New Programmable Features Added
with Write Register 7'

Write Registers: WR3, WR4, WR5,
and WR10 are now Readable

Software Interrupt Acknowledge
Mode

DPLL Counter Output Available as
Jitter-Free Clock Source

/DTR//REQ Pin Deactivation Time
Reduced

Two Independent Full-Duplex
Channels, each with a Crystal
Oscillator, Baud Rate Generator, and
Digital Phase-Locked Loap.

Multi-Protocol Operation Under
Program Control

Asynchronous Mode with Five to
Eight Bits, and One, One and One-
Half, or Two Stop Bits Per Character;
Programmable Clock Factor; Break
Detection and Generation; Parity,
Overrun, and Framing Error
Detection.

Synchronous Mode with Internal or
External Character Synchronization
on One or Two Synchronous
Characters. CRC Generation and
Checking with Programmable CRC
Preset Values.

Available in 40-Pin DIP and 44-Pin
PLCC Package types.

128



CMOS ESCC™ENHANCED SERIAL
COMMUNICATIONS CONTROLLER

£80230/85230
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285233

EMSCC™ENHANCED MONQ
SERIAL COMMUNICATION CONTROLLER

GENERAL DESCRIPTION

he Zilog Enhanced Mono Serial

Communication Controller, Z85233

EMSCC, is a software compatible
CMOS member of the SCC family intro-
duced by Zilog in 1981. The EMSCC is a
full-duplex datacommunications controller
capable of supporting a wide range of
popular protocols. The Z85233 EMSCC is a
single channel version (Channel A) of
Zilog's 285230 ESCC. Based on Zilog's
unigue Superintegration™ Technology, the
EMSCC is compatible with designs using
Zilog's SCC and ESCC to receive and
transmit data. It has many improvements
that significantly reduce CPU overhead. The
addition of a 4-byte transmit FIFO and an
8-byte receive FIFO significantly reduces
the overhead required to provide data to,
and get data from, the transmitter and
receiver.

The EMSCC also has many features that
improve packet handling in SDLC mode.
The EMSCC will automatically: transmit a
flag before the data, reset the Tx Underrun/
EOM latch, force the TxD pin High at the
appropriate time when using NRZI encod-
ing, deassert the /RTS pin after the closing
flag, and better handle ABORTed frames
when using the 10x19 status FIFO. The
combination of these features along with the
deeper data FIFOs significantly simplifies
SDLC driver software.

The CPU hardware interface has been
simplified by relieving the databus setup
time requirement and supporting the
software generation of the interrupt acknowl-
edge signal (/INTACK). These changes
allow an interface with less external logic to
many microprocessor families while main-
taining compatibility with existing designs.
I/O handling of the EMSCC is improved over
the SCC with faster response of the
/DTR//REQ pin.

The many enhancements added to the
EMSCC permits a system design that
increases overall system performance with
better data handling and less interface
logic.

FEATURES

Hardware and software compatible
with Zilog's SCC/ESCC™

Deeper Data FIFOs
- 4-Byte Transmit FIFO
- 8-Byte Receive FIFO

Programmable FIFO Interrupt Levels
Provide Flexible Interrupt Response

Many Improvements to Support

SDLC/HDLC Transfers:

- Deactivation of /RTS Pin
after Closing Flag

- Automatic Transmission of
the Opening Flag

- Automatic Reset of Tx
Underrun/EOM Latch

- Complete CRC Reception

- TxD pin Automatically Forced
High with NRZI Encoding
when Using Mark ldle.

- Receive FIFO Automatically
Unlocked for Special Receive
Interrupts when Using the
SDLC Status FIFO.

- Back-to-Back Frame
Transmission Simplified

Easier Interface to Popular CPUs

Fast Speeds:

- 10.0 MHz for Data Rates
up to 2.5 Mbit/Sec.

- 16.384 MHz for Data Rates
up to 4.096 Mbit/Sec.

- 20.0 MHz for Data Rates
up to 5.0 Mbit/Sec.

Improved SDLC Frame Status FIFO
Low Power CMOS

New Programmable Features Added
with Write Register 7'

Write registers: WR3, WR4, WR5,
and WR10 are Now Readable

Read Register 0 Latched During
Access

Software Interrupt Acknowledge
Mode

DPLL Counter Qutput Available as
Jitter-Free Clock Source

/DTR//REQ Pin Deactivation Time
Reduced

A Full-Duplex Channel with a Crystal
Oscillator, Baud Rate Generator, and
Digital Phase-Locked Loop.

Multi-Protocol Operation Under
Program Control

Asynchronous Mode/Synchronous
Mode
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25380

SGSI™SMALL COMPUTER
SYSTEM INTERFACE CONTROLLER

GENERAL DESCRIPTION

Interface) controller, is a 40-pin DIP or 44-pin

PLCC CMOS device. It was designed to
implement the SCSI protocol as defined by the ANSI
X3T19.2 Committee, and is a plug-in replacement of the
industry standard; the NMOS 5380. The 25380 is
capable of operating both as a Target and an Initiator.
This enables the 25380 to find its use in Bus Host
Adapters, Formatters, and Host Port designs. Special
high-current open-drain outputs enable it to directly
interface to, and drive, the SCSI bus. These drivers are
capable of sinking 48 mA at 0.5V. The Z5380 has the
necessary interface hook-ups so the system CPU can
communicate with it, like with any other peripheral
device. The CPU can read from, or write to the SCSI
registers which may be addressed as standard or
memory-mapped |/0’s. The Z5380 increases system
performance by minimizing the CPU intervention in
DMA operations which the Z5380 controls. The CPU is
interrupted by the 25380 when it detects a bus condition
that requires attention. It also supports arbitration and
reselection. The Z5380 has the proper handshake
signals to support normal and block mode DMA
operations with most of the popular DMA controllers
available.

z ilog's 25380 SCSI (Small Computer System

/IOR —

IOW —
/CS —

CPU BUS

JRESET Interface

A2-A0 ——>

D7-DO <:>

FEATURES
W Compatible 5380 pin-out W Arbitration Support
W CMOS - Typical I,, 2.5 mA W DMA or Programmed /0 Data

Transfers

W Asynchronous Interface, supports

1.5M bytes/sec

W Supports Normal or Block Mode
DMA

W Direct SCSI Bus Interface with

On-Board 48 mA

W Memory or /0 Mapped CPU
Interface

W Supports Target and Initiator Roles

/DB7-/DBO,

/DBP JACK

g |

/ATN

/BSY /MSG /0 C/D /REQ /RST /SEL
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SCSI™ SMALL COMPUTER
SYSTEM INTERFACE CONTROLLER

253C80

GENERAL DESCRIPTION

he 253C80 SCSI (Small Computer System
Interface)) controller is a 44-pin PLCC, or 48-pin

DIP CMOS device. It is designed to implement
the SCSI protocol as defined by the ANSI X3. 131-1986
standard, and is fully compatible with the industry
standard 53C80. It is capable of operating both as a
Target and as an Initiator. Special high-current open-
drain outputs enable it to directly interface to the SCSI
bus. The Z53C80 has the necessary interface hookups
50 the system CPU can communicate with it like with
any other peripheral device. The CPU can read from, or
write to, the SCSI registers which are addressed as
standard or memory-mapped |/0s.

The Z53C80 increases the system performance by
minimizing the CPU intervention in DMA operations
which the SCSI controls. The CPU is interrupted by the
SCSI when it detects a bus condition that requires
attention. It also supports arbitration and reselection.
The Z53C80 has the proper hand-shake signals to
support normal and block mode DMA operations with
most DMA controllers available.
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