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RS232 logic and voltage levels

Data circuits Control circuits Voltage
0 (space) Asserted +3 to +15 V
1 (mark) Deasserted -15 to -3 V
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* D Type 9 Pin and D Type 25 Pin Connectors

O Q) 0O 00000000 O0CO0 O) O
0O 00000000 O0O0OO0 .
DB-25 pin connector

DP'iFr)]/pﬁo.ZS DPiTny;l)\li,g Abbreviation Full Name

Pin 2 Pin 3 TxD Transmit Data
Pin 3 Pin 2 RxD Receive Data
Pin 4 Pin 7 RTS Reqguest To Send
Pin 5 Pin 8 CTS Clear To Send
Pin 6 Pin 6 DSR Data Set Ready
Pin 7 Pin 5 SG Signal Ground
Pin 8 Pin 1 CD Carrier Detect
Pin 20 Pin 4 DTR Data Terminal Ready
Pin 22 Pin 9 Rl Ring Indicator
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(2) RS-422
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(4) Ethernet

IEEE 802.3 Standard for Ethernet

10BASE-5; 10 Mbits/s (1.25 MB/s) 7}, thick coex cable AF-&, IEEE802.3 standard
10BASE-T; 10 Mbits/s (1.25 MB/s) 7}, twisted pair cable A}-8, IEEES802.3
1000BASE-T; 1 Gbhits/s 7}&, RJ-45, IEEER02.3ab

TCP/IP; olHYl& AREat7] 913 ZREZ 5f o
the Transmission Control Protocol (TCP) and the Internet Protocol (IP)

Data Application
oo Transport
heg::ler IP data Internet
: ;ZZ: Frame data ff:(';?)rt‘: Link

https://en.wikipedia.org/wiki/Internet_protocol_suite

(5) MAP; Manufacturing Automation Protocol

A computer network standard released in 1982.

developed by General Motors
In 1986 the Boeing corporation merged its Technical Office Protocol with the MAP standard,
and the combined standard was referred to as "MAP/TOP”.
The standard was revised several times between the first issue in 1982 and MAP 3.0 in
1987, with significant technical changes that made inter-operation between different revisions
of the standard difficult.

The token bus network protocol used by MAP became standardized as IEEE standard 802.4
but this committee disbanded in 2004 due to lack of industry attention.



(6) Field bus
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- Type 3 PROFIBUS
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- CAN (Controller Area Network)
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- EtherCAT

(7) SECS/GEM

The SECS (SEMI Equipment Communications Standard)/GEM (Generic Equipment Model)

standard defines messages, stare machines, and scenarios to enable factory software to control
and monitor manufacturing equipment.

SEMI;, ++4 A4, &g

Connection in SECS/GEM Protocol

Communication between the equipment and the host is defined using a single connection. The
SECS-I standard makes use of RS-232 serial ports for connection, while the HSMS makes
use of TCP/IP for connection. Mostly, a single is provided by the equipment to be used by
one host alone. In SECS/GEM standard message types can be defined for host use alone, for
equipment and for both sides. Equipment can connect to several parts of other equipments to
function as a host and this is an efficient method of bringing several parts of equipments
together in a fabrication cell. However in HSMS, there is usually independent connection for
several parts of equipment. SECS/GEM also allow each device identification to have a
modulated message when sharing a connection but this is usually found on systems with
older RS-322 versions and not advisable to be used on new deployments. Messages can be
exchanged between host and equipment once a connection is established between the two of
them and the connection can last for a very long time, in some cases connections are not cut
except it is interrupted.



HSMS
SEMI standard High Speed Message Service-Single Session—- the HSMS is now used in place
of the SEC-I standard by SECS/GEM for communication between host and equipment defined
using TCP/IP network communication. A point to point protocol for communication is defined
for the communication which allows only one client to one host to use a specific port at a
particular time. It possesses the following advantages;
It provides higher speed alternative to the SECS-I protocol

Low cost

High reliability and

Wide platform choices

GEM

The GEM or SEC/GEM standard specifies how specific tasks, such as reporting events,
collection of data and management of recipe of equipments are carried out using SECS-II
messages while communicating with the host.

All semiconductor manufacturing tools need to follow the SEMI SECS/GEM standards to
interface with the equipment manager and MES (Manufacturing Execution System -Allows
one or multiple equipment GEM interfaces to communicate at the same time with a host
system). These standards include the semiconductor equipment communication standard
SECS-I or SECS-II, high-speed SECS message services HSMS, and generic equipment model
(GEM), etc.

Furthermore, to take full advantage of CIM Framework (Computer Integration
Manufacturing-The CIM Framework defines a framework of components that provide the
functionality common across CIM applications and enables integration of those applications.),
SEMI developed an object-based equipment model (OBEM) standard so that the equipment
can communicate with the CIM Framework directly by method invocation without using the
SECS/GEM protocol. The OBEM standard focuses mainly on providing definitions, services,
and behavior of physical and logical objects of which equipment is typically composed.

To communicate with GEM capable host, GEM equipments can communicate using one or
both of the protocols listed below;

TCP/IP (using the HSMS standard, SEMI E37)
RS-232 based protocol (using the SECS-I standard, SEMI E4).

Monitoring and controlling equipments with a GEM interface with the aid of SECS-II
messages can take minutes (or even seconds) in order to make a connection for
communication, this is specified by GEM. Monitoring the machine’s activity for factory GEM
host software provides the following benefits for equipment manufacturers.

Improving of the machine’s quality can be allocated more time and money by providing a
common interface to all factories.

Processes and production can be improved by allocating more time and money to them, rather
than setting up communication to the machines.
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CAPP, MRP
CIM, FMS
CALS, ISO9000

1) CIM 7k &
CIM: Computer Integrated Manufacturing
4, viZelA B

Top-Down =2

ISO/TC 184 - Automation systems and integration
http://www.iso.org/iso/home/store/catalogue_tc/catalogue_tc_browse.htm?commid=54110&publish

ed=on&includesc=true
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(1) level 1
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