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ECB- 
MICRO-COMPUTER MODULES 

in Single Eurocard Format 

State-of-the-Art 
circuits for maximum Power 

designed and manufactured in Europe. 

We are an international organisation with head quarters in West Germany. 
We offer systems built to European Standards with German quality. 

Local Support 
Local Training 
Local Servicing 

The Complete Solution: 
Hardware, Software and Systems 

ECB+FSl 80 



Which tasks will you give the 
ECB boards? 
Will you use them for machine-control? In a robot? As an intel- 
ligent terminal or subsystem? To automate your laboratory'? 
Will they be used to control complex machinery, or do you need 
the ideal computer for education? What kind of problems d o  
you have with your application? 
We don't know. 
But we do know from the experience of years as producer of 
systems and as a microcomputer distributor what can be done 
with microcomputers today, which features in a large number 
of applications are the important ones and how to succeed. 

The result of this knowledge is offered to 
you by the ECB microcomputer board 
series. 
Your experience counts: get to  know KONTRON's ECB- 
Series and its performance. 

Choose YOUR Partner! 
We provide know-how in microcomputers, derived from Inany 
years of practice in using this technologies as a systems 
manufacturer. We offer application support. training. and full 
documentation. 
Our key interest: To get your application system running soon! 

Compare! 
Check the facts that are important. You need power for your 
application today, and even more performance for your 
applications tomorrow. 

Save Time and Money! 
Your application is a highly sophisticated one - dedicate your 
effort totally to it. 
You can do this with thc confidence that our experience and 
work in the production of microcomputermotfules and systems, 
is ready to solve your problem. 
Our know-how covers virtually all branches of electronics, 
starting from the integrated circuit (IC) and extending to turn- 
key systems for image-analysis, medical equipment and small 
computer business applications. 

Microcomputer Modules from the ECB- 
Series offer a Total Solution 
rl CPU boards in several different configurations with diffe- 

rent operating speeds of CPU, and different amount of 
mcmory, input and output. 

n Sub-system modules for dedicated tasks and systems with 
tlistributed intelligence. 

0 Memory modules of varing technologies for program and 
data storage: nMOS, CMOS anci Magnetic Bubbles. 

S1 Input and output modulcs for serial, parallel and opto- 
isolated digital inputs and/or outputs. 

17 Acces\c>ries like card cages, power supplies, cables. 
17 General operating software. 

Look for an open-ended manufacturer! 
ECB-boards are simply plugged into your 19"-rack. 
With sub-processor modules, real time clock. digital- and 
analog input/output interfaces. IEEE 488-bus-controllers, 
hardware arithmetic module, bubble-memories and othcr 
add-ons. our ECU system is the ideal solution fitting your exact 
application. 



Complete Systems for use of ECB-Boards 
In a d d ~ t ~ o n  to the famlly of the ECB rnlcroconlputer modules. This slatern ~ncludes. In add~tlon to a complete computer w ~ t h  
there IS a complete system, ready to run an\ of the Z 8OA-ECB Z80  A-CPU, RAM. ROM, bas~e-110, tlmers, keyboard, 
modules In kt\ b u ~ l t  In ca rd-cqe  ~ndustrlal monltor, Hopp) disk dr~bes  and dn ECR-interface, 
T h ~ s  system. also developed by KONTRON. 1s called PSI 801 xx and the nece\sar\ disk re\ldent operating coftmare called KOS, 
(or PSI 80 I>/xx. respcct~vely. ~n ~ t s  double dens~t, kerslon) a h ~ c h  1s full4 CP/M conipat~ble 

Hardware Specifications of the 
PSI V 80 family: 
Basic Unit 
Housing: approxinlately 455 x 355 x 170 x mm 
Weight: 15 kg. flame retardent (UL 93) plastic 
Power consumption: 160 VA 
Approved by German VDEIFI 'Z (No. C0898-80)  
Temperature range: 1 0  . . . 35 Celsius (operating) 
Relative humidity: 20 . . . 95% non-condensing 

Electronics 
Highly integrated computer on special board on Z 8 0  A-CPU 
base. 

Speed: 
Clock frequency: 4 MH7 
Minimum execution time: 1 microsecond 
No wait cycles on memory access and 110 

Monitor 
Built-in high quality monitor (16 MHz i 3 dB video band 
width). 
Additional T V  monitor can be added (PSI 801M types) 
Graphic mode: more than 130.000 pixelc (256 lines each ~bith 
5 12hots).  
Alphanumeric mode: 2.000 characters in 8 x 10 matrix 
(25 lines of text, 8 0  characterslline). 
Character and screen reverse video under software control. 
Brightness control 
Colour: P 39 green (P 4 yellow is optional) 

Keyboard 
Separate keyboard housing 
Auto-repeat function 
Keyboard to German standard D1N 2137 or American 
standard 
7 Bit ASCII Code 
optional Numeric pad 
Size: 4 10 x 2 10 x 60 nzrn 
Weight: about 1 kg 

Floppy Disk 
2 drives can be incorporated. Soft sectored organisation, 
16 sectors per track. 77 tracks. 
Capacity per drive (formatted): 
154 kByte: PSI ICI 80ixx 
308 kByte: PSI 8 80Dixx 
61 6 kByte: PSI 8 80 Qixx* 
Transfer rate: 125 kbit1s 
Track to track access time 35 ms 
Average access time 1224 ms 

Hard Disk PSI 8 80lWINS 10 (/WINS 18) (optional) 
Capac~ty per drlve 10 (18) Mbyte 
A \  erage access tlme 60 msec 
Data transfer rate 50  kByteIsec, parallel 
Medlum: 8" W~nchester 
Sepal ate hous~ng 
Connect~on to PSI 9 80 System t la  parallel Interface 

Power supply 
Switching mode pobber supply, In PSI 9 801M systems available 
for extension rack: 
+ 5 V  3 A  
t l 2 V  0,2A 
+ 1 5 V  0 , 2 A  

Hardware Extendability (M-series) 
Full buffering of ECB-Bus (Schmitt trigger). ECB bus 
standard (DIN 4 16 12 connector). Maximum capacity: h single 
Eurocards, 3 double Eurocards or 1 S 100 Bus card. A broad 
range of standard cards is available (Z80A-ECB series, see 
separate description). 

Peripherals (optional) 
See also list of the last page. 
Your local representative has a broad range of printers, plotters, 
and special peripherals available. 
Basic drivers are included for serial outputloutput. Extended 
drivers ou request, also dirvers for parallel printers with 
CENTRONIC type interfaces and for digital plotters. 



KONTRON'S Microcomputer Board 
Product Overview 

Z80* as Basic Intelligence 
All ECB boards are based on the Z 8 0  microprocessor from the 
microcomputer specialist ZILOG. 
Special features of the Z 8 0  family of integrated componcnts 
are: 

Careful design with attention to system aspects: 
Coordination of the different specialities of system analysts. 
software specialists, semiconductors and systcm engineers. 
The result is a technically complete family of circuits. 
You need only a minimum amount of auxiliary hardware: 
Only one 5 V power supply, I -phase-TTL clock; interrupt 
and refresh controllers integrated in the main componcnts. 

17 Full software and application compatibility with 8080 and 
8085 systems. 
Extension of processor capabilities into two directions: 
First towards 16 bit computers through the implementation 
of 16 bit move and arithmetic instructions with additional 
addressing modes and block transfer as well as extended 
interrupt capability implemented in the hardware of the 
LS1 chips. 
Towards machine control by single bit operations (test bit, 
set bit, reset bit) and by a new hardware concept, and intelli- 
gent parallel inputloutput components. 
input/output components. 

17 2 8 0  microcomputer components are available from 4 inde- 
pendent licensed semiconductor producers in USA, Japan 
and Europe (not counted are the unlicensed producers). 
This means security for the user! 

Meeting your speed requirements 
To optimize your costlperformance-requirements, KON- 
TRON's ECB-boards are offered in various execution- 
time versions. 
The maximum clock rate of an ECB board is specified by a 
letter following the 'Z80'-definition: 
2 8 0  -ECB/xx: Maximum system processor clock rate 

is 2,5 MHz 
Z80A-ECBlxx: Maximum system processor clock rate 

is 4 MHz 
Z 80 B -ECB/xx: Maximum system processor clock rate 

is 6 MHz 
ECBIxx: Item may be used in any system, using a 

clock rate up to 6 MHz. 
Please note, that the use of any board within KONTRON's 
OEM computer system PSI 80 or  PSI 8 0 D  requires at least a 4 
MHz capability. 

ECB-Microcomputer Boards 
The most widespread use of microcomputers is that of incor- 
porating 'technical intelligence' into a variety of equipment, 

* 2 8 0  is a registrated trade mark of ZILOG Inc. 

instruments etc. This really means giving the equipment the 
ability to make programmed decisions, performing sophistica- 
ted calculations, and to interface them to operations in 
convenient ways. 
With modern MOS technology especially using ZlLOG's Z80-  
family this can be achieved at costs which are far below the 
total cost of equivalent hardwired logic, implemented on boards 
of relatively small size for optimal efficiency and partitioning. 
It is often best to consider the final equipment to consist of at 
least two main elements, or subsystems. One of these is the 
microcomputcr, being the microprocessor with its closely asso- 
ciated devices, memories. peripheral interfaces etc.; the other is 
the user subsystem, i.e. the specialized part of the equipment, 
analog signal handling, for example, which is placed under the 
control of the microcomputer. 

There is a very wide and diverse range of opportunities to use 
m~crocomputers, and of course these user-5ystems generally 
reflect unique characteristics of the equipment being produced. 
However, in general, all microcomputer systems contain the 
same elements. although quantitities vary, like how much 
memory, how many 110 interfaces etc. This observation leads 
to  the conclusion that a microcomputer system can be imple- 
mented best by combining relatively small functional units to 
get maximum flexibility. The family of KONTRON's 2 8 0  
based microcomputer modules described in this document is the 
result of a painstaking analysis of many customers' require- 
ments. 
The unique benefit of small size, Z 80 based computer modules 
results from the following: 
1. The Z 8 0  computing power and memory efficiency compared 

to other microcomputers is so great, that many applications 
can be solved with a single, small printed circuit card. Each 
2 8 0  microcomputer system uses at least one autonomous 
single board microcomputer. 

2. On the other hand the 2 8 0  is so well suited to  the solution of 
very complex applications that the 2 8 0  microcomputer 
cards were conceived so that expansion to the full power and 
expandibility of the 2 8 0  is possible simply by plugging any 
combination of boards into the rack. 

The two longer edges of the ECB boards are used to guide and 
support the board in a rack. The two shorter sides are used to 
provide electrical connections to  the board. The microprocessor 
address, data and control signals are all located at one end of the 
board. 
Input and output signals are taken from the cards from the 
other end via 3M connectors for the following reasons: 

i)  inputloutput signals in many applications are used on the 
front side instead of the backplane end. 

ii) the user can make his own interface module and use this in 
a piggy back or sandwich system to connect to  his own 
peripherals. 

iii) if all the signals, including inputloutput signals were on 
the bus side of the card, very expensive connectors and a 
complicated bus wiring would be required, and loss of space 
would result on the modules. 

T o  save implementation and wiring problems, a complete card 
cage ECBIR and a backplane are offered. 



The System Concept: 
One Bus for all of them 
ECB modules mean flexibility: the Z 8 0  oriented bus connects 
CPU boards with peripheral and memory extensions. 
The ECB conccpt is a high performance, application oriented 
system bus designed to utilize the full capabilities of 2 8 0 .  
Z 8 0 A  and Z 8 0 B  microprocessors, which is used by a large 
number of microcomputer board producers and has become the 
lndustry Standard for 2 8 0  based boards. 
All signals are connected to the 64 pin standard VG connector 
in such a way that all modules are connected with one another 
since all of them have the same pin assignment. As a result, 
standard backplanes may be used. 
The connector has a matrix of 64 pins on .I " (2.54 rnm) centers, 
which are set in 2 rows of 32 pins each. A molded plastic housing 
surrounds the pin array, providing mechanical rigidity and pro- 
tecting the pins from mechanical damage. 
The backplanes use a similar style of mating connector. These 
connectors are highly reliable in an industrial environment 
because connection surfaces are completely enclosed and 
shielded from dirt and dust when thc connectors are mated. 
Another advantage of this connector is its high density which 
permits the design of compact boards. In addition. the 
connectors are self-aligning and keyed to prevent improper 
insertion. 
All of the signals on the ECB boards are assigned to one 
connector so that entire user-systems may be implemented in 
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many cases without any wiring effort, simply plugging the 
boards into a card-cage. 
Nine of the 64 pins are allocted to power distribution.uith the 
remaining 55 dedicated to address, data, timing. priority and 
control. 110 signals are all contained on separate connectors on 
the opposite edge of the boards from the bus connector, pro- 
viding high noise isolation between the bus and the 'real world'. 
Microcomputer boards designed for this bus structure can use 
the f SV, + 12 V and + 1 5  V available on the backplane. 
However, many of the ECB boards require only a single + 5 V 
supply. 
In addition to  the power distribution lines, the ECB Bus inclu- 
des a + 5 V  battery line. Using this line, parts of the system may 
be fed by a battery in the case of power-fail use, allowing the 
current machine status to be stored if non- volatilc menlory has 
been provided in the system. 

Address and Data 
The address and data information is provided by separate 
address and data lines. 
The ECB bus has two independent interrupt groups, INT and 
NM1. Each group has an interrupt request line, while the inter- 
rupt enable input and output daisy chain is common for both. 
A different priority level is assigned to the requesting device 
by its position within the chain. 
In addition to  the interrupt groups, the ECB bus has a bus 
request group consisting of a bus request signal along with a bus 
acknowledge input and output daisy chain. This group allows 
several devices to have access to the bus for DMA operations. 

Pin-Name I Function I Comment 

AO-A 15 I Adress Lines 

DO - D 7  Data Lines 

M 1 
MRQ 
IORQ 
R D  
W R  
REFRESH 

HLT 
WAlT 
INT 
NM1 
RESET 

Machine Cycle 1 
Memory Request 
INIOUT Request 
Read 
Write 
Refresh 

Stop 
Wait 
lnterrupt 
Non Maskable Int. 
Reset 

Int. Enable In 
lnt. Enable Out 

address bus 
(Tri-state) 

data bus 
(Tri-state, 
bidirectional) 

system 
control bus, 
outputs 

CPU-control 
inputs 

Daisy Chain- 
lnterrupt- 
Control 

Output 
PWRCL 
PHI 
2 PHI 
n PHI 

BUSRQ 
BUSAK 
B A1 
B A O  

WRITEEN 
DPR 

+ 5 
G N D  
+ 12 
- 5 
+ 15 
- 15 
VCMOS 

Bus control for 
DMA-based 
systems 

Power On Reset 
Clock 2.15 MHz 
2 x Clock 
n x Clock 

Bus request 
Bus Acknowledge 
Bus Priority Contr. In 
Bus Priority Contr. Out 

Write enable for ECBID 
(Synchronization for 
ECBIV) 

+ 5 v  
Ground 
+ 1 2 V  for EPROMs 
- 5 v  
+ 15V) for V 24 and 
- 15 V) A D  converters 
+ 5 V batterv 
(Power fail Supply) 

Special- 
functions 

Power supply 

The ECB-bus combines economy and performance. When buil- 
ding srnall or complex systems the following features are avail- 
able: 

lnterrupt nesting 
Bus priority control 
Refresh control for dynamic memories 
User assignable inputloutput-addressing 
User addressing assignment of memory blocks 
High noise immunity via Schmitt trigger buffering 



CPU Boards 
The ECB series offers a number of different CPU boards, 
which have to be selected according to the speed and configura- 
tion requirements of the total system application. 
All CPU boards use the Z80(A)-CPU*, one of the most 
powerful 8 bit microprocessors available today, and allow 
system implementations to utilise the full CPU capability. 
Z80A-ECBlC8 includes Z80A-CPU, typically 4 kBytes 

read-only memory, readlwrite-memory 
(RAM) and parallel plus serial 110. Mini- 
mum execution time is 1 psec, corres- 
ponding to 4 MHz CPU clock frequency. 

Z 80-ECBIC8 same as Z 80 A-ECBlC8, but execution- 
time of 1.6 psec corresponding to 2.5 MHz- 
CPU clock frequency. 

Z 80 A-ECBIZ includes a significant amount of read-only- 
memory (up to 16 kBytes of PROM). 
and readlwrite-memory (RAM). 110 has to 
be added externally. Minimum execution- 
time is 1 psec corresponding to 4 MHz- 
CPU clock frequency. 

All these CPU boards allow system expansion via additional 
boards (memory extension, I10 extension, subprocessors) of 
the Z80A-ECBIxx-type (4 MHz). For the Z80-ECBlC8 the 
2.5 MHz-boards of the Z80-ECBIxx-type are sufficient. 
In KONTRON's ECB series, memory and I10 adressing are 
fully implemented and each card fully decodes all addresses. 
The well defined, standardized bus is fully buffered and allows 
the implementation of very large systems. Configuration is 
straight forward because of a strict 1 : 1 pin assignment on all 
ECB boards; thus, standard racks may be used as card-cages. 

trademart of ZILOG, Inc. 

Single Board Computers ECBICS 
KONTRON's single board ECBIC8 microcomputers may be 
used as small stand alone computer systems with CPU, RAM, 
PROM and serial and parallel I10 or as central units of large 
sophisticated multi-board computer systems. They are 
available in a 4 MHz clock version (Z80A-ECB/C8), and in 
a 2.5 MHz version (Z80-ECBlC8). 
The ECBlC8 contains the following functional units: 

Z80A-CPU (on Z80A-ECBlC8 or Z80-CPU (on Z80- 
ECBlC8) 
4 MHz clock (on Z80A-ECBIC8), derived from a 16 MHz 
crystal 
Decoder for full memory and I10 expansion 
Schmitt Trigger Buffering of all bus signals 
DMA bus signals 
Sockets for 1 . . . 8  kByte of read-only memory, prewired for 
i2716, i2732, HM 7641, HM 7681. 
1 kByte of static RAM (NMOS or CMOS) 
two 8 bit parallel I10 interfaces (1 xPIO) 
two full duplex serial I10 interfaces (1 xSIO) 
separate crystal for baud rate generation 
(Z 80 A-ECBlC8 only) 
full RS232C and 20 mA interface 
14 switch-selectable baud rates 
DCIDC converter for serial interface ( + I  2V) 
64 pin standard edge connector 
I10 connections via two 26 pin 3 M WWP connectors 
ECB bus pinning 

Z 80A-ECBIC 8 block diagram 

Central Processor Unit Board Z 80 A-ECBIZ 
This CPU board meets the requirements of larger, RAM inten- 
sive microcomputer systems. It features: 
0 Z80A-CPU 

4 MHz-CPU-clock, derived from a 16 MHz crystal clock 
generator 
Memory decoder 
Schmitt trigger buffers for all bus signals 
DMA bus signals 
On-board reset logic 
16 kBytes of dynamic readlwrite-memory (RAM) 
6 sockets for EPROM's i27161i2732 (max. 16 kBytes) 
Power requirements + 5 V (+ 5%), + 12 V (t 5%) and 
-5Vor  - 12V(+5%) 
64 pin standard edge connector 
ECB bus pin out 



ZXO A-E<'RiZ block diagram 

ZXOA-ECRiA block diagram 

Arithmetic Processor Board 
ZSO A-ECB/A 
The subproccssor computer board ECBIA combines the 
computing power of the hardware-arithmetic 1C am95 1 1  with 
the strength of a Z XO A-CI'U microprocessor. 
Thus, the EC:R;A is an autonomous subsysttin~, able to compute 
formulas and other mathematic functions independently of a 
general purpose master computer. The standard software which 
:omes \kith the ECBIA may be enhanced by the user imple- 
menting additional uscl- specific programs. For this purposc the 
ECR;A proviiles a socket ~ h i c h  allows the use of a 2716 
PROk1 or a compatible RAM 1C hlK 41 18. In this case, 
formulas may he brought into the arithmetic subsystem from a 
master computer slstcln by down-loading. 
The hardware arithmetic module ECRiA is mechanically and 
electrically fully compatible with the ECB series. 
I n  addition. this module may he used in all computer systems 
o f  the PSI 80 series, which contain an in-built ECR rack. 
- ~ I he module provicie.; the following features: 

arithmetic processor am 95 1 I 
ZXOL4-('PC. ~ h i c h  controls the am95 11 and provides 
independent solution of complex arithmetic problems 
~ i t h i n  the ECB!A 
4 hll  ir clock 
power-on reset 
bus buffering using hidirectional aildress. control, and datu- 
bus tluffcrs 
2 hBytcs EPROh1 (77 16) 
1 kByte static R,4hl ( ' 1 I K l l l S ) .  exchangeable with 
7 7 5 5  01- 27 16 EPKOhl's 
%SOr\-('TC for interrupt control 
h i  pin stu~iiiard edge conricctol- 
t:<:H hu\ pinning 
supporting soft\+are deli\ered \vith thc board 



Memory Extension Boards 
Dynamic RAM Extension Family ECBfD 
The ECBID-boards are a family of high speed, high density, 
low cost memory modules for R A M  intensive ECB systems. 
It provides a range of different operation speeds and memory 
capacities. 
The family includes the following modules for both, the 
Z 80A-ECBIxxx and the Z80-ECBIxxx-serie: 

operation memory 
sneed canacitv 

Z80A-ECBID 32  4 MHz 32k x 8 bits 

PROMfRAM - Expansion Board Z8O-ECBfE 16 
The ECHIE 16 is suitable for EPROMIPROMIROM intensive 
systems with a medium amount of static RAM. They provide 
sockets for up to 16 kBytes of EPROM, fusible link PROM or 
mask-programmed ROM's (e.g. i2716, i2758, H M  7681), 
anci 1 kByte of static RAM, expandable to 4 kBytes. 
Features of the ECBIE 16: 

sockets for up to 16 kBytes of EPROM, PROM or ROM 
1 kByte of static RAM and sockets for additional 3 kBytes 
RAM and ROM area switch selectable separately 
64 pin standard edge connector 
ECR bus pin-out 

Z 80 A-ECBID 16 4 MHz 16 k x 8 bits 

Z 80-ECBID 32 2.5 MHz 32k x 8 b ~ t s  

Z80-ECBID 16 2.5 MHL 16k x 8 bitc 

Z 80-ECBID 8 2.5 MH7 8 k x 8 b ~ t s  
PROMIRAM - Expansion Board Z 80 A-ECBIE 64 

As a special feature, all these boards require only a + 5 V  
power supply. This is achieved by on-board DCIDC converters. 
To achieve maximum noise immunity and reliability, all bus 
signals are buffered by Schmitt triggcr-circuits. The acldresses 
A 1 2 . .  . A  15 arc latched at memory request time. The dynamic 
RAM'S arc refreshed automatically when the card is usecl in 
conjunction with a Z 8 0  processor board. 
The boards are equipped with h4pin standard edge connectors 
to the ECB bus pin out. 

ECBlD32 block diagram 

PROMIRAM-Expansion Board ECBIE 
The ECBIE boards support PROM based ECB systcms using 
EPROM's such as i270812704, i2758 or high spced bipolar 
fusible link PROM's like the HM 7608, 764 1 or equivalent. 
The boards are available in 4 MHz versions (ZCIOA-EC'BJE) 
and 2.5 MHz-versions (Z80-ECBIE). 
These modules contain the following functional elements: 

sockets for 1 . . . 8 kbytes of ROM. PROM or  EPROM 
1 kHytc of static R A M  
Decoder 
a switch for address mapping 
64 pin standard edge connector 
ECB bus pin-out 

The ECBlE64 is cksigncd to allow the implementation of 
PROM oricntcd microcomputer systems with maximum 
density at minimum cost. 
It's features make it especially cffcctive in largcr systems with 
non-volatilc memory as in machine control, traffic control or 
other complex industrial applications. It permits one to 
change the entirc PROM resident program of a total system 
by changing just one small. handy EC'B hoard. Thc board 
is totally universal; it allows thc use o f  state of the art 
Ef'ROMs and ROMs with :I capacity up to 63K bits. It . . 
operator in large %#)A-ECR systcms at clock frecluencics up 
to 4 MHz, using relatively slow EPROMs. 

The most important specifications of this board arc: 
L1 8 sockets for read only memory for 8 K bytes up to 64 K bytes 

according to the type of the used. ROM, PfiOM or EPROM 
! I 1 K byte static nMOS-RAM (on-board expantiable to up to 

3 K byte) 
n CMOS-RAM for power fail-safe systenis: ZXOA-ECf31 

E 6 3 V *  is availnblc as an option. 
O optimi~et l  bus interface which allo\\#s the use of thc module 

in Z80 A-EC'B systems hvith up to 3 MHz system clock using 
lo\\' cost relatively slow EPROMs. 

U h ~ ~ s  fill!; buffered hy Schmitt trigger circuits for niaximum 
reliability and noise protection 
6 3  pin bus connector according to I)1N 41612 (VC; 95324) 
to the ECB bus definition 

'hotc:  ('ail be orilci-ctl ~n qu;tntitir\ ot 50 up\\ard\ (>illy. h~r priw ar~cl a\;tilability 
pleasi' co~i t ;~cl  l;ictOr! 



To allow a wide variety of 'read-only' memory chips to be used can be regarded as a relatively low cost, high speed and 
on the ECBlE64,  a carefully designed, small wiring area has small \ize alternative to core memories. 
been implemented on the board. 
This area also offers the choice of using the read-only memory 
chips in a fast or slow access mode to control power 
consumption. 
As a fully tested factory configuration a small piggy back jumper 
board comes with the ECBlE64 which is plugged onto the 
wired socket. This configuration supports the use o f  i2716 
EPROMs in the fast access mode and. after changing a f e ~  
jumpers, also the slow, power saving access mode using the 
same chip. For other piggy back strapping option boards. 
please contact the factory. An overview of the most commonly 
used EPROMs is shown in figure I .  In this figure and in the 
following text the suffix 'F' (= fast) after thc PROM name 
stands for the fast access operation and the suffix 'S' (= s l o ~  ) for 
the slow, power saving operation. 

4 K Byte CMOS RAM Board ECBIV 
The Single Eurocard size board ECBIV is a full! itatic. ~ ~ n i -  
versa1 CMOS Memory Board with 3 kBqte\ of high tlensit!, 
RAM. I t  is available in a 4 MFIL version for Z 80 A ECB systenis 
(ZSOA-ECBIV) and in a 2.5 MHz version for 280 ECB 
systems (ZXO-E<'BlV). 
Because of its eutrernel! lo\+ standby po\\er cons~~rnption it is 
ideally s ~ ~ i t e d  to the following applications: 

large low standby power memories. A h3kByte R h h l .  for  
instance, may be implemented b) meansof 16 ECU V-hoards 
with a standby current of only 20 mA. 
non-volatile memory. Programs and data are protected 
against power-faiture by a battery that is recharged during 
normal operation. A write protect s~vitch allows the use of 
the board as a true "quasi-EPROM". Therefore. the ECBIV 

It provrdes the f o l l o ~ ~ n g  features: 
on-board decoders and address snitches 
on-board buffers 
on-bodrd rechargeable battery 
63 ptnwtandard edge connector 
kCB bus ptn out 

m 

Addrerr Bur 

0 ,- 
Wmry Array 

+. 
2 C v ' >  ( na.a 8 2 %  

*r r Era. r ii - ECBIV block dlagram Address Seiebt 

Bubble-Memory-Board ECBIBM 
128 k R \  te\ ot non- \o l<~t~ le  magnettc bubble rnemor! 
tl<in\ter ~ , ~ t e  I00 p\cc I,\ te 
rccorii oriented organisation 
:III! rccord length posi;il-rle 
on-l-roar-il buffer for 40 charactel-.; 
e~piiniiat>le h! :tdtiittonal bubble chip\ via piggy back hoard 

0 h3pin \tanti;tl.ti ciiyc connector 
E('R h u \  pin out 



InputlOutput Modules 
KONTRON's ECR-1nputIOutput boards p r o ~ i d e  the full 
power of the 2 8 0  interrupt architecture which is similar to the 
structure of large process control computers. 
The assignment of interrupt requests to the appropriate 
interrupt handling routines is performed by indirect addressing 
using a RAM resident vector table, which points to  the 
starting address of the interrupt service routine. 
An address value stored in the 1 register of the Z80-CPU 
determines the high order addrcss of this table; the intelligent 
peripheral components of the 2 8 0  series automatically add an 
offset value which is stored in the peripheral chip itself 
to t h ~ c  address at ~ntcrrupt  acknowlcdgc t ~ m c  Thrs procedure 
glvey maxlmum flex~brl~ty In the I IO jtructure and fast 
Interrupt response time 
Each ~ntcrrupt  scrvlce request 1s ternllndted by an auto- 
m a t ~ c  jump back to the next Inctructlon of the lnteruptcd 
program ("RETI" = Return on Interrupt), the ~ntelllgent 
%80 perlphcrdl component I \  ~ntornied of the fact that ~ t s  
jervlcc routlne ha\ been tcrm~nated In order to  adjust ~ t s  
priority status. 
This status is detcrniined by two separate pins on  each 
peripl1cr:il component, the Interrupt Enable In (IEI) and the 
Interrupt Enable Out (1EO) pin, which are cascaded from one 
peripheral chip to the next one. Servicing o f  this interrupt 
priority chain is performed automatically as well as nesteing 
according to the instantaneous priority status. 

Digital 110-Boards 
Input/Output Expansion Board ECRII 
The hoard is designed for applications which require more 
digital ilC) lines than implcmcntetl o n  the CPU board. 
It provides. in addition. the opportunity to adapt the entire 
system to the specific application by an on hoard wire wrap area 
with nine I 6pin DIP sockets (drivers. buffel-s, level shifters. 
opt0 co~plc rs .  rced relays. line drivers, latchcs . . .). 
The board is ii\.ailahle in a 4 MW-version for ZXOA-ECR- 
systems (ZXOA-EUL") and a 7.5 hll Iz-version for Z80-EC'H- 
systems (280-ECBII).  
I'hc module include\ the following functional units: 

4 parallel intcrf;ices (2  x PIO) 
4 counterltinier channels (I x CI'C') 
U unwired sockcth for standard intel-ktcc chips 
04 pin staridard edge connector 
3 x 3M-WWP-connector\ for l i O  
ECI3 bus pin out 

Opto-Coupled Digital 110 Board Series EClVO 
Thc ECI310 board family has been designed to add 
opto-coupled i i O  interfaces to KON'I'RON's ECH microcorn- 
putcr board systcni. They all providc electrical isolation 
between input and outpi~t  of the system and arc connected to 
the system bus by p:mllcl interfaces. Electrical isolation is done 
using 1LQ 74 opto-isolators. 'I'hesc components include 4 
opto-couplers in oric 1 0  pin dual in line package. In addition. 
the layout of the hoards has been done in :I such \ l a y  that a 
separation several millinicters large betwcen all inloutput lincs 
and systcni lincs exists to provide an unusually high level of 
isolation. 
The opto-couplcs board family includcs the followii~g three 
boards: 

EC:H/O 8 inputs, 8 outputs 
ECBIOA 1 6  outputs 
EC'B/OE 16 inputs 

In addition 2 piggy back boards for expansion purpose are 
available: 
ECRIOAA 16 outputs 
ECUIOEE I h inputs 

All b'is~c hoar cis ~ncludc the tollo\\~ng funct~ondl u n ~ t s  
I parallel 1 / 0  ~ntcrtace (I x ZXOA-1'10) 
Bus 11111y huttcred hv Schm~tt  trlggcl b u t t c ~ s  for rndxllnum 
nolse ~nimunlty . ~ n d  r c l ~ , t b l l ~ t ~  
Opto-coupled ~ n p u t i  and/or outputs for 1 1 0  addre\\ 
decod~ng 
64 pln bus connector to DiN 31 61 2 (VG 05324) 
3 M-WWP conncctols to1 110 1npu1sIoutputs 

I'lgg! hdcl\ honrd 111i1\ be pluggcci tnto tlic r espectl\c conncctol s 
o n  the l ~ i s ~ c  boards to extend the cdpdhil~ty of tlic b'1j1c t>ortrd 
r ( $  t0110\b\ 

I p;l~,tllcl 110 ~ n t e r t x e  ( 1  oft ZXOA-1'10) 
Opto-coupled Input and output 
3 M-WWI' connectors lor 1 1 0  

/ /  I -- 

-- 

I ' i n n  mm 

~------------------------i 
13iock ciiagrarii of  ECI3IOE with option ECBIOAA rr i. ,)I ,, 



Counter-Timer Modules for Real Time Operation 
ECBIT and ECBITC 
The ECBIT and ECBITC boards are designed to facilitate more 
complex microcomputer systems with a vact varlety of counter 
and timer functions. The following functions are ldealy 
catered for by these cards: 

interval timer 
stop watch 
watchdog timer 
frequency synthesizer 

0 high accuracy baud rate generator 
0 event counter 

pulse generator 
0 24 hour clock (ECBITC only) 
The boards contain the following functtonal modules: 

3 Z80A-CTC chips: 12 counter/tin?er circults (8 b ~ t s  + 
8 bit prescaler with interrupt 
capability) 

I am 9513: 5 counterltimer (1 6 bit) with time 
of day mode 

The am9513 timer circuit ma\ be used a< a software 
controlled 24 hour clock. For details and program 
examples please see the appropriate user mdnual (Atixan- 
ced Mlcro Dev~cc  am951 3 u5er manual) 

0 7 unwired wckets for addltlonal ~ntcrfacc clrcultr! 
full bus buffering Schm~tt  tr~ggcr clrcults to p r o ~ l d e  the 
highest posslble reliab~lity 
64 pin DIN 41612 bus connector (pln-out according to 
ECR ~tandard)  

9 110 3M WWP connector 

ECBIX block diagram 

Serial 110 and Data Communication Modules of the 
ECBIX-family 
The ECBIX serlcs 15 a fanill\ of I 0 e\ten\lon honlds tor 
KONTRON'5 Z 80 A-FCR and Z 80-FCB \erle\ 'ind 'icce- 
solres it  was des~gned for use In dcit'i communlc'rtlorls 
equ~pnient and In control system\ \ \~t l i  ,I In~gei ~ iumher  ot 
powerful, asynchronous and s\nchronou\ \er~,rl Input o u t p ~ ~ t  
Interfaces All ECBIX board\ 'ire equ~pped  ~11th t\\o 
Z 80 A-SIO clrcults to allou not onl! ,I\\ nchronous and 
synchronous s e r ~ ~ r l  data transmlr\lon but rilso m a n \  Inter- 
nationally stdndnrcllzed \ \ n c h ~ o n o u i  protocols l ~ h c  SIILC' 
HDLC. R\slnc (I%C<') nnd 'Llono\\nc. \ \ h ~ c h  ale cuppo~ted 
In hardwdre b) the S 1 0  component 
The baud rate of all chnnnel\ n i a ~  he progr,tmmeil b\ the user 
prograin vla 3 CTC-ch,mnel\ ( 7CTC-component\ utth 4 
channels each are ~mplementcci 011 the bo;rrit) 7 he I cm~tinlng 4 
CTC-channels are acallablc for baud rate recopnltlon and user 
s p e c ~ f ~ c  apphcatlon\ They are c o n t ~ g u ~ e i i  \uch that nnl tlme 
~ntercal  from 1 mlc~osecond up to  60 seconds ma\ be triggered 
by software 

The total concept of the ECBIX family is a modular one. The 
basic boards include the hardware described plus 2 standardized 
interfaces: the remaining 2 serial channels are connected 
without buffering to on-board 3 M connectors. Expansion of the 
on-board buffering can be done wing an additional piggy back 
board which is available for different standard interfaces. 
Thus. choosing the appropriate basic board plus the desired 
expansion, always allows the implementation of the ideal inter- 
face mix at minimum cost without any unnecessary overhead. 
Furthermore. the basic board is offered in two versions: 

a 'built in' version to be used in more complex systems where 
the channels have to be connected between the rear of the 
system and the board via cables. In this version the 2 
buffered standard interfaces are brought ou to 3 M  connec- 
tors. 
a 'direct connection' version where 25-pin CANNON 
connectors with the standard pin out of the interface to be 
used are mounted directly on the board together with an 
appropriate 3 channel front panel. This module should be 
used where the board may be integrated into the equipment 
in a such nay. that cxtcrnal plugs can be connected directly 
to the connectors on the ECBIX. 

All boards of the ECBIX family contain the following func- 
tional units: 

switch programmable I /O address decoder 
9 Interrupt priority control (Daisy Chain) and 'Look ahcad' 

logic 
8 counterltimer channels (2 Z80A-CTC circuits) for baud 
rate generation (4), baud rate detection of user specific 
applications (other 4 channels) 
3 serial 110 channels (2 ZXOA-SIO circuits) 
2 standardized intcrfaces for terminal or modern operation 
(channels 1 and 2) 
on-board connectors for 'piggy back module' for expansion 
of the basic module by additional interfaces (channel 3 
arid 4 )  

9 ECB bus interface including Schmitt-trigger buffers for all 
bus signals 

Ordering Information: 
Cable Connector Versions: 
ECBlX232 bas~c  serlal 1 ' 0  module ul th  two Z80A-SIO, 

two ZXO A-CTC component\ nntl t u o  RS 232 C 
Interfaces The! ma! be expanded by uslng 
ECBIX cxpanslon mociulec 

ECB/X20*: baslc \crlal 1 0 module \ \ ~ t h  t u o  ZXOA-SIO, 
t a o  ZSOA-CTC components and t u o  20 mA 
interfaces The\ ma\ be expanded by uslng 
ECI3 X expanclon module\ 

ECB/X449*: bnslc serldl ILO module 111th t a o  7XOA-SIO 
and t\\o Z 8 0 A - C I C  component\ and t h o  
RS 339 (RS 422 A, RS 423A)  ~ntertaces I'hcy 
ma! bc expanded b!, uclng ECBJY expan<~on 
module\ 

ECBlXE232: expands nn? of the ECBIX board5 by 2 
'iddlt~onal RS 232 C rnterf'rces 

ECBIXEZO: expancii an! of the ECR/X bodrds by 2 
dddltlondl 20 rnA ~nterfnce\ 

ECBlXE449: expands an) of the E C W Y  boards by 2 
add~tlonal RS 449 (RS 472 A. RS 473 A) 

Directly Connection Versions 
ECXBlXC232: bnslc selldl I 0 module \ \ ~ t h  t\co Z80A-SIO 

and t a o  Z 8 0  A-C7 C components and two 
RS 232 C ~nterfnces The) ma? be expanded 
b? uslng ECB Y expanvon module\ 

ECB/XC449*: basic ser~al  I 0 module wlth t u o  Z80A-SIO 
and two Z 8 0 A - C I C  component5 and two 
RS 449 (RS 422A, RS 433 A) Interfaces 
They may be expanded by uslng ECBIX 
expansion modules 



ECB/XCE232*: expands any of the ECBIX boards by 2 addi- 
tional RS 232C interfaces. 

ECBIXCEZO*: expands any of the ECBIX boards by 2 addi- 
tional 20 mA interfaces. 

ECB/XCE449*: expands any of the ECBIX boards by 2 addi- 
tional RS 449 (RS 422 A, RS 423 A). 

* These boardc and add-ons are available in minimum quantities of 50 boards 
each. Please contact factory. 

Floppy Disk Controller ECBIF 
The ECBIF is a general purpose I10 module for serial and 
parallel 110, which,can be used very efficiently as a controller 
for hard sectored Hoppy Disk drives. The boards are available 
in a 4 MHz version (Z80A-ECBIF) and 2.5 MHz-version 
(Z 80-ECBIF). 
The board contains the following functional units: 

CPU interface 
Schmitt trigger buffering of all bus signals. 
address decoder for CTC, P I 0  and SIO 
Look Ahead for interrupt priority control (Daisy Chain) 
SIO synchronous channel (Ftoppy Disk Interface) for up to 
8 drives 
Fully programmable PLL frequency synthesizer for gene- 
rating the transfer rate (2 CTC-channels) 
programmable, entirely digital data separator with 16 time 
constants 
Disk status signals generated by P I 0  
Schmitt trigger buffering of all inputs and outputs 
SIO asynchronous channel 
fully programmable baud rate control generation from 50 
up to 38k Baud 
(1 CTC-channel) 
RS 232C and 20 mA current loop interfaces 
DCIDC converter for + 12 V 
6 modem control signals for RS 232 C - 
6 DIP switches for programming of system variables (via 
PIO) 
jumper selectable adaptation of the synchronous channel to 
other peripherals 
3 M  WWP-110 connectors for connection to the peripheral 
units 
only one + 5 V power supply required 
64 pin standard edge connector 
ECB bus pin out 

The board is supported by the optional ECBIMON operating 
software. 

ECBIF block diagram 

IEEE 488 Controller Board Z 80 A- 

This board provides IEEE 488 capability to the 1978 
ANSI standard. It includes a powerful Z80 based software 
package. It is compatible with 4 MHz Z80A-ECB- and 
2.5 MHz Z80-ECB systems. It may be used to upgrade 
KONTRON's PSI 80 microcomputer system to an IEEE 488 
control unit with the full range of data assembly, bus control, 
logging and display of complex IEEE 488 systems, or to 
implement IEEE 488-capable stand alone systems based on 
the ECB system. 
Talker, listener and control functions are implemented. 
The controlling element is the i 8291 large scale integrated 
circuit. It is assisted by a Z80A-PI0 parallel 110-port. Timing 
is controlled by a Z80A-CTC. 
Full compatibility to IEEE 488 hardware requirements is 
achieved by IEEE bus driver circuits MC 3448A. 
Addressing from a microcomputer system is defined by DIL- 
switches. The board supports DMA operation. 
These hardware and firmware features make this board 
extremely valuable in any microcomputer system, especially 
when matched with KONTRON's PSI 4J 80 desktop computer 
system. 

Color Display Control Board Z 80 A- 
ECBICV 
The new Single Eurocard module ECBICV is based on 
KONTRON's standard computer board ECB series, it allows 
alphanumeric and semigraphic color output (6 colours + 
blacklwhite) in VIDEOTEXT (or PRESTEL, or BILD- 
SCHIRMTEXT) with 24 lines of 40 characters. 
The module allows the implementation of a VIDEOTEXT 
terminal on the ECB bus as well as a straight forward 
connection to general purpose ECB based microcomputer 
systems to the VIDEOTEXT network. Access to international 
data communication services like PRESTEL (UK) oq SORD 
(USA), are also possible. The system must provide, in addition 
to this module, one bidirectional serial interface. 
The same module may be used, of course, as a stand alone 
color display interface in general purpose microcomputer 
control systems. The optional piggy-back board Z80A- 
ECBICVG expands the ECBICV described above to high 
resolution graphic output (256 x 512 pixels); its single color 
graphic output (green) may be overlapped by alphanumeric 
color information. This permits remote loading of graphics 
and picture composition. 

Z 80 A-ECBICV 
Single Eurocard for color display interface. 

Z80ACPU 
2 kBytes (2716) or 4 kBytes 62732) of EPROM 
1 kByte of (CPU) RAM (static) 
1 kByte of video RAM (static) including transparent access 
MC 6845 CRT controller 
SAA 5051 VIDEOTEXT character generator (TROM) 
ECB interface 
colour display (RGB) interface 
VIDEOTEXT format: 24 lines of 40 characters 
expandible to display high resolution graphics (256 x 512 
pixels) simultaneously with alphanumeric colour infor- 
mation, using extension ECBICVG 
powerful graphic software executable by the on-board CPU; 
so the system CPU is not loaded by image processing 

Graphic Expansion for Colour Display Board Z 80 A- 
ECBICVG 

extension for ECBICV (piggy back) 
16 kBytes of dynamic video RAM for high resolution 
graphics (256 x 512 pixels) 
transparent video RAM access 



Analog I/O Boards 
Analog Input/Output Board Z 80 A-ECR/AE 16 
I'he ECBIAE module prok~des for tile conLcrslon of ,irinlop 
dat't tor a 280 bawd computer '1s ncll as the t~an \ fe r  of ilig~tifl 
ilift'i In 'In analog torrn to the ",tn,tlog n o ~ l t i  It 1s \riiteti tor uic 
In nll Z80A-ECB 'lnd LSO-EC'H \>\tern\ I t  cont,lln\ I6  51ngle 
ended (or Ii douhle ended) ~nput \ .  ,irk r\ I )  ion\el  tei ,mil one 
1) iZ con\erter. All nn,ilog ch,tnneIs \\or h \ \ ~ t i i  i 2-1~1t pri.ct\lori 
'\ DIP \%itch ~ ~ t h  10 snitches , ~ l l o ~ \ \  irniple \eie~tiorl oi 
me,t\urernent r,ingc. opcr ,~ t~on  modc erc 
I he module h,is the iollo\\~np t ~ ~ n c t ~ o n ~ l l  rinlt5 

one I ? - h ~ t  A 1) conLertei \ \ ~ t h  10 ch,irllieI\ ( \ l t '  hX i 2 I 

@ one i 2 -b~t  D A conkcrter (hlY 5 6 : )  
<idd~e\s  decoder for selccr lo~~ o f  \ I > (  ,irid 1 )  \ C  
hoard nclches\ r'inge s u ~ t c h  \eleir,iiilc 
1 O chcinncls conriccted to ,i 30-p111 3 \ I  ~onncctor  
E( R bus pin out 

Analog Output Board Z80 A-E,CB/ \ A  4 
The 1) A conkclslon rtiod~ilc '1 slnplc I ( f3 4 \ 1 1. i l i . \ i ~ n r  (1 tot 
dndlog oiltput rntcnsrvc \\<tern\ \\rth < \  po\\cr \uppl\ troin 
the L8O2\ - t .CB-Fan~~l j  ( 3  Alt l / - \ i \ tc~n clock) 'inti the 
L X O - L C U - F ~ ~ I I )  (2 5 'CIHr-\ \s terr>-cid)  I hi. bo,ircl In- 
clude\ the follow~ng functronal units 

4 D l A  con\eltcr ch'tnnels a ~ t h  I2-171t preciiton 
buffering ,lnd 'tddre\~-decodlr~p 
ww~tch \electable add1esw5 
sw~tch selectable up era to^ mode (~\ol,ltect I 0 'inii Inemor\ 
mnpped I!O) 
DCIDC conkerter for + I5 V 

@ dn'ilog output\ connccteti to 1 0  pln 3 &I-connccto~ s 
64 pin 5tandard edge connector 
ECB bus pln out 

Memory and Digital I/O Extension Boards 
Memory and I 1 0  Extension ECBIS 
The ECB1S supports RAM and 110-intensile ECR bawd 
systems, providing a medium size static RAM area and fully 
programmable parallel 110. 
The boards are available in a 4 MHz-~ersion (Z80A-ECBIS), 
compatible with the Z80A-ECB-series and the 2 8 0  ECB 
series, and in a 2:5 MHz version to be used in Z 80 ECB hystems. 
The standard version is equipped with 4 kBytes of static RAM. 
sockets for additional 4 kBytes and four S bit parallel 1 / 0  inter- 
faces with 2 handshake lines (2 PIO). 
Here is an overview of the features of the ECB1S: 

4 kBytes of static RAM, expandable to 8 kBytes 
8 kByte version (fully assembled and te\ted) available in 
quantities of 50 up 
memory address switch-selectable in 8 kB steps 
4 parallel 1'0-interfaces with 8 110-lines each plus 2 hand- 
shake lines (2  PlO) 
switch selectable port addresses 
all addresses latched 
all bus signals present only 1 TTLiLS load 
data bus lines Sehmitt trigger buffered 
26 pin 3M WWP-110 connectors 
64 pin standard edge connector 
ECB bus pin out. 

ECBlS block diagram 



Card Cage ZSO A-ECBIR 
The ECBIR is a 19" standard card edge to ease the implemen- 
tation of Computer Systems with ECB and custom designed 
modules for operational frequencies up to 4 MHz. 
l t  comes fully mounted and ready to use. It comprises the rack 
itself and a quad layer printed mother-board, which allows a 
maximum of 19 boards to be used. One of thcse slots is reserved 
for power supplies (3 1 pins). 
On the mothcr-board, wiring is provided to implement a 
highly sophisticated system reset logic. 
in quantities of 50  up the ECBIR may bc dclivcrcd with this 
reset synchronization logic implemented and fully tested. 
including supporting software. 

ECBIRB Backplane 
ECB/RB I \  the backplane used In the !3CB:R-card cagc 
(for description. sec chapter ECBIR). 

ECBlK25 
ECBlK24 
25 (34) pin tlat cable with Cannon connector; compatible with 
the 3M-WWP-conncctor of the ECBIl, ECBIO etc. 

Wire Wrap Board ECBIW 
T h ~ s  board allows a qulck, cost effcct~vc rcalllat~on of custom 
deslgned c~rcultry 40,28,20,18,  16. 14 and K pln D1P package\ 
can be plugged Into the universal slot\ and connected to each 
other by wlre wrapplng 

Bus Extender ECBIY 
T h ~ s  board prov~des extens~on of the rtandard ECB bus for te\t 
purpo\es All 64 plns are connected to  ~ t r  external board plug, 
and are shielded by a grounded copper area 

ECB Pewer Supplies ECBIN 
The boards of this series are switching mode power supplies 
fully compatible with the Z 8 0 A - E C B  and the ZSO-ECR 
microcomputer board series. 

They are available in diffcrent voltage configurations and fit 
into the 3 I - p ~ n  \lot of the ECBiR card-cage. 

Technical data 
~ n p u t  voltage 220V A@ + 10'% 50160 Hz 
output voltage +5 V L)C F 5% var~able 

+ 15 V D C  + 5% t ~ x e d  (vers~on N2 only) 
+ 12V D C  f 5% f ~ x e d  (Lers~on N4 onl)) 
+ 5  V IIC + 5 %  fixed (vers~on N4 only) 

powc~ t'i~l s~gnal tor ECBIR 
,111 power suppl~e\  short c~rcult proof 
r c g ~ l ~ ~ t ~ o n  Input k 1 % 

output k 4% (open c1rcu1t1full lad) 
l\olat~on (prrmlsec) 1 kV-AC 

@ ternperdure coefflelent 0.0 I % / "  
\ u l t ~ h l n g  frcqucncy ot 100 kHz (lonct-dependent) 
c t t~c~ency  > 65% 
ope1 ntlng temperature 0 + 50°C 
stor'lge temperature - 10 + 80°C 
humldlty < - 90%, non-conden\lng> 
d ~ ~ n e n s ~ o n s  160 x 100 x 40 mm 
a e ~ g h t  O,h kg 

Thc bonrds are almlable In the following ver\lons 
ECBINl  + 5 V  3.5 A 
ECBIN2 + 5 V  3,s  A 

+ 1 5 V  0,25A 
- 15 V 0,25 A 

ECBIN4 + 5 V  3,5 A 
+ 1 2 V  0 , 3 A  
- 5 V  0 , 7 A  

ECBIN5 + 5 V  3,O A 
+ 12V 0,3 A 
1 2 V  0,3 A 

Basic Software for the ECB-Series 
The ECB support-software is available either in P R O M  resi- 
dent or in diskette resident versions. For shinment. a software 
license signed by an authorized person is required. 
Monitors are basic operating program packages, which may be 
used for tcst and control purposes in microcomputer appli- 
cation systems. Together with the microcomputer board\ they 
allow a fast implemcntation of the e n t ~ r e  application a5 well as a 
resident test tool; they also handle cold start at power-on and 
provide a terminal interface. The following functions are 
implemented: 

G O T O  function 
Single Step Operation 
Display Registers 
Display Port 
Change Memory or Port contents 
Fill Memory areas 

@ Shift Memory areas 
Breakpoints 

Monitor Programm ECBIMON 
ECBIMON is a 2 kByte-monitoritestIopcrating program; it 
may be used on Z8OA-ECBICX, Z80-ECB/CK or  Z 8 0 A -  
ECBIZ. 
110 addresses and memory assignment are flexible. 

Floppy Disk Operating Software ECBIEXT 
The program package ECB/EXT is a 2 kByte extension for the 
ECBIMON program. It allows the control of 8 inch or 5 '14 inch 
FD drives via the ECBJF boards. 

Video Monitor Program ECBIIS-TV 
The 1 kByte monitorltestloperating program ECBI18-TV 
supports configurations including ECBIC8, ECBIVD, key- 
board and monitor. 

Standard Arithmetic-Package Z80-SAP 
This package contains 81 16 bit-fixed-point arithmetic, conver- 
sion routines HEXIASC11, BINARYIRCD, and trignometric 
functions etc. Source code on ZDS 1-diskette. 

Floating Point Arithmetic Z8O-FPA 
includes addition, subtraction, multiplication, division, square- 
root and conversion routines. 
Format: 3 Bytes mantissa, 1 Byte exponent. Source code on 
ZDS 1-diskette. 

Floating Point Extension Package Z80-EAP 
extends the Z80-FPA-package by trignometric, logarithmetic 
and statistic functions. Source code on ZDS1-diskette. 

Multitask Real Time-Monitor Z80-MTX 
This software package allows generation of a full multitasking 
operating system. It provides the following functions: 

process management 
resource management 
standard I10  drivers 



Ordering Information 
LITERATURE 

Product Title Order 
No. 

ECB Product Specification SE 157 
ECB ECR Users Manual 

Hardware and Software ME 157 
Z 80-CPU Technical Manual ME 121 
Z 80-PI0  Technical Manual ME 123 
Z 80-CTC Technical Manual ME 124 
Z80-SIO Technical Manual ME 128 

SINGLE EUROCARD MICROCOMPUTER BOARDS 
(160 x 100 mm) 

Product Function Order-No. 

CPU BOARDS 
ECBIC8 Single Board Computer based on ZSO(A)-CPU, crystal clock, one kbyte of static RAM, 

sockets for a maximum of 8 kbytes of ROM or EPROM, two parallel 8 bit inputloutput 
interfaces ( 1  Z80IPIO). two full duplex serial inputloutputlinterfaces ( I  Z80/SIO), 
SDLCIHDLClBisync-capable) including voltage converter for RS232C Interface, com- 
plete decoding of RAM and inputloutput addresses. all bus signals buffered by Schmitt 
trigger bus buffers. ZXO A-ECBIC8 

Z 80-ECBIC8 

ECBIZ Single Board Computer with Z80A-CPU, crystal clock, all bus signals buffered by 
Schmitt triggers, address decoder for full memory extension, six sockets for 271612732 
EPROMs for a maximum of 16 kbytes of PROM, 16 kbytes of on-board dynamic RAM. Z80A-ECBIZ 

ECBIA Hardware arithmetic processor, includes hardware supported floating point and fixed 
point arithmetic ( I  Z80A-CPU, 3 writelread-only memory and am95 11 hardware 
arithmetic chip), also includes software on diskette (please specify whether PSI 80 diskette 
resident software or Zilog ZDS resident software is desired). This board should be used 
in time critical applications and those where arithmetic operations are used extensively. Z80A-ECBIA-P 

Z 80 A-ECBIA-Z 

MEMORY BOARDS 

ECBlD32 Dynamic RAM extension card with 32 kbytes of memory, parity checker and parity bit 
option. Single + 5 V power supply required. Z80A-ECBlD32 

Z 80-ECBID32 

ECBID 16 Same as ECBlD32, but nith 16 kbytes of dynamic RAM 

ECBID8 Same as ECBlD32. but with 8 kbytes of dynamic RAM. Z 80-ECBID8 

ECBIE Memory extension including 1 kbyte of static RAM and sockets for a maximum of 8 kbytes 
of PROM (i2708lHM 764 1EiM 768 1). Z 80 A-ECBIE 

Z 80-ECBIE 

ECBIE 16 Memory extension including 1 kbyte of static RAM (extendable to up to 4 kbytes) and 
sockets fora maximum of 16 kbytes of read only memory (i2758, i27 16). Z80-ECBIE 16 

ECBlE64 Memory extension including 4 kbytes of static RAM and sockets for a maximum of 64 
kbytes of read only memory (most types o f  81 16132-kbit PROM's and EPROM's may 
bc used). Z 80 A-ECBlE64 

ECRIV 4 kbyte static RAM CMOS board, nonvolatile memory with on-board battery and 
memory protection switch. Z 80 A-ECBIV 

Z 80-ECBIV 

ECBIBM Bubble memory extension, with bubble memory controller and 1 megabit of bubble 
memory, provides a total capacity of 128 kbytes of nonvolatile readlwrite bubble memory. Z80A-ECBIBM 



DIGITAL 110-BOARDS 

ECBII Inputloutput-extension providing 40 parallel inputloutput lines (2 x Z 80 (A)/PIO) 
handshaking lines, 4 counter-timer channels ( I x  Z80(A)/CTC), wire-wrap area with 9 
free 16 pin sockets for customer designed interfaces. Z 80 A-ECBII 

Z 80-ECBII 

ECBIO Inputloutput board for opto-isolated inputloutput, with 8 output and 8 input lines, 
may be extended by piggy-back boards. Z 80 A-ECBIO 

ECBIOE Same as ECBIO, but including 16 opto-isolated input lines; may be extended by piggy-back 
boards. Z80A-ECBIOE 

ECBIOA Same as ECBIO, but with 16 opto-isolated output channels. Z80A-ECBIOA 

ECBIOEE Piggy-back extension for ECBIO, ECBIOE or ECBIOA, contains 16 opto-isolated input 
channels. Z80 A-ECBIOEE 

ECBIOAA Piggy-back extension for ECBIO, ECBIOE or ECBIOA, contains 16 opto-isolated 
output channels. Z 80 A-ECBIOAA 

ECBIT Counterltimer-module, containing 3 Z80A-CTC's and 1 am95 13 counterltimer circuit, 
giving a total of twelve bit counterltimers with 8 bit prescalers and three 16 bit 
programmable counterltimers, 4 sockets for user specific interfaces are available. Z80A-ECBIT 

ECBITC Same as ECBIT, but includes in addition a battery buffered hardware calendar. Z 80 A-ECBITC 

ECBlX232 Serial inputloutput extension, includes 2 serial channels with RS232C serial interfaces, 
asynchronous or synchronous operation, supports HDLC, SDLC, Bisync and other 
hardware protocols, uses 2 Z80A-SIO's, may be extended by piggy-back boards. Z 80A-ECBIX 

ECBlX449 Same as ECBIX, but with 2 RS449 interfaces. Z 80 A-ECBlX449 

ECBlXE232 Piggy-back extension for ECBIX board with 2 additional RS 323 interfaces. Z80 A-ECBlXE232 

ECBIXE20 Piggy-back extension for ECBIX boards including 220 mA interfaces. Z 80A-ECBIXE20 

ECBlXE449 Piggy-back extension for ECBIX boards including 2 RS449 interfaces Z80 A-ECEilXE449 

ECBlXCxx Serial inputloutput boards, as in ECBIX series but with 25 pin CANNON connectors 
mounted directly on the ECB board. Z 80A-ECBIXCxx 

ECBIF Parallel and serial inputloutput module, may be used as floppy disk controller for a 
maximum of (one ZBO(A)SIO, one Z80(A)PIO, one Z80(A) CTC. 8 hard sectored 
single density floppy disk drives. Z 80A-ECBIF 

Z 80-ECBIF 

ECBIB IEClIEEE488 bus interfacelcontroller for ECB-based computer systems or PSI80 
systems (ECBIB-P) with software for ECB systems on ZDS- 1 diskette (ECBIB-Z). Z 80 A-ECBIB-P 

Z80 A-ECBIB-Z 

ECBICV Colour Display Video Interface VIDEOTEXTlBILDSCHIRMTEXTiPRESTEL com- 
patible. Z 80A-ECBICV 

ECBICVG Graphics Expansion for color display board Z 80A-ECBICVG. Z 80A-ECBICVG 



ANALOG I/O BOARDS 

ECBIAE 16 Analog lnputloutput board. n ~ t h  I6 anal09 Inputs 'ind I analog oi~tput  ,111 ch'lnnels h,i\e 
12 blt re\olut~on and 30 m\ con\ers~on tlme. i 15 \, power suppl\ E( B A E I h  

ECBIAA4 4 analog outputs, on-board \olt'ige con\crter. I2 blt resolution FCRIAA4 

MEMORY AND 110 EXTENSION BOARDS 

ECBIS Memory and I iO extension ~ l t h  4 k h ~ t c s  ot itatlc RAM (cxtend'lble to LIP to 8 hbqtes). 
32 parallel ~nput/output  I~nes 'rnd 8 hdnd\h'~ke 11nes (2 x ZXO(A)-(PIO) LXOA-ECB S 

ZXO-ECR 5 

Accessories for ECB-Systems 

ECB/R 19 inch <tdndard rack for clock freyuencics up to at lea\t 4 MHz. 18 slots , ~ n d  a d d ~ t l o n ~ ~ l  \lot 
for po\\cr s u p p l ~ ,  rend) - u ~ r c d  tor I ccct s) nchronl/'~tlon (c~rcuitr\  not pro\ ldcd on the 
standard hoard), li~pli clualltq solution \ \~t l i  1 I'iqer I~,lcl\ plane FCR R 

ECB,'RB Back p lme hoard used ~n the ECB R \zlthout mechm~cdl part\ ECB RB 

ECBiW Wlre-wrap board compatible n ~ r h  ECI3 \erlcs ECB M' 

ECRIY Bu< extcnrler bonrrl ECB Y 

ECBIK25 Flat cable for 25 pln CANNON connector. c,ible length alwut 150  mm.  su~tnhle to1 all 
ECB boards except ECB, AA4 and ECR AE 16 ECBI K25 

ECR K34 Flat cable and connector 34 pln. cdhle lcnsth  bout 250 mm. for u w  on ECR 4 A 4  , ~ n d  
F'CBIAE 16 board\ t C B  K34 

ECB Power Supplies 

ECBIN I Switching mode po\ver supply for use i n  ECBlK. provide\ 3.5 A at + 5 V  ECH N 1 

ECHIN', S\+itch~ng mode poncr \upply for ECB K p r o \ ~ d e \  3 5 A d t  + 5 \I. 25 A at - I5 I' and 25 A 
,it - 15V ECR Y2 

t C B i Y 4  Poner  supplq for f CB K, prolldes 3 5 A 'lt t 5 I .  3 A  at + I ? \  , ~ n d  7 A  'it - i V LCU Y4 

ECBINS Power supply for ECH/R. provides 3 .0A at f 5V. . 3 A  at + I ? I '  and .3  h at - I l V ,  ECB:N5 

Operating Software for Microcomputer Boards 

ECBiMON 2 kbytc monltolioperatlng test progr~im for ECB CS. PROM le\~cicnt (ECf3 \IOU-P) 
~ncludlng I~stlng or on ZDS- I d~ \ke t tc  (LCH \TO\-2) ECB LION-P 

E C B J V O Y - Z  

ECBiEXT Operating softunre for cxtenulon of ECR MOY b\ 2 n d d ~ t ~ o n ~ ~ l  kb! tec. for control of floppy 
d ~ s k  sy5tem5 using E C B I F  and ECB CX. PROhl-re\ident (ECBIEX7 -P)  rncludlng l ~ s t ~ n g  or 
on ZDS- I-dlskotte (EC R t X T - Z )  ECB EXT-P 

ECB EXT-L 

ECBi 18 1 kbyte monltor olxratingltest-proy'~rn tor ECB C8. PROhl-rei~dent  lnclud~ng Ilst~ng. ECB'  I8 

ECBI 18-TV 1 kbyte monltor oporatlng tcct-program tor ECB C8 and ECI3 I 11) \ la  ASCII-kcqboard 
and \ ~ d e o  monlto~ PROV-rcsldent ~ncluding I ~ s t ~ n g  ECR 1 8 - I V  

ZXO-SAP Standard arithmetic programs. fixed point arithmetic and conversion routines. source-code 
o n  ZDS- I diskette. ZXO-SAP 

Z 80-FPA Floatlng p a n t  softuare. add. subtract. multlplq. dl\icie and square root. BCD B~nnr)  and 
BlnaryiBCD rnnveri i i~n Source code on ZDS- 1 d~sket te  % 80-FPA 

Z SO-EAP Floating point extended arithmetic package. for extension of ZXO-FPA, includes trigono- 
metric high level arithmetic and statistic function\. source cock o n  ZDS- I diqkctte. Z80-EAP 

Z 80-MTX Multitask Real Tirnc-Mon~tor L 80-'2ITX 
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