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What is a Transceliver

 Transmitter converts CMOS/TTL levels to Electrical Interface
Standards

 Receiver converts Electrical Interface Standard levels to
CMOS/TTL outputs

/ / “
f’f | [\\\ ) / q Electrical ’ \\
( cmMosTTL ) Transceiver Interface
\ / \ Standards /
\ / \ /
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Electrical Interface Standards

* TIA/EIA (Telecommunications Industry Association/Electronics Industry
Association)

« Unbalanced (single-ended) data transmission:
« RS-232, RS-423

« Balanced (differential) data transmission:
« RS-485, RS-422

 ITU (International Telecommunications Union)
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Single-ended

Point to point

Output driver voltage: =7V typ with 5kQ load
Recelver input voltage: 3V min

Distance up to 15 meters

115.2 kbps max data rate

RS-232 Standard




RS-485 Standard

Differential

Point to multipoint
« Up to 32 drivers and 32 receivers

10 Mbps max data rate up to 50 meters
200 kbps data rate up to 1200 meters
-7V to +12V common mode input voltage range
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RS-422 Standard

Differential

Point to multidrop
« 1 driver and up to 32 receivers

10 Mbps max data rate up to 50 meters
200 kbps data rate up to 1200 meters
-7V to +7V common mode input voltage range

G7 = = = 6
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Differential signaling

« Signal on B is inverse of A

» Difference between V, and Vg Is 2 times the amplitude
* Improved noise rejection, speed, distance and reliability

=D .
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RS standard

Characteristics of RS232, RS422, RS423 and RS485

Transmission type Single-ended Single-ended Differential differential
Max number of drivers 1 1 1 32 UL
Max number of receivers 1 10 10 32 UL
Modes of operation half duplex half duplex half duplex half duplex
full duplex
Network topology point-to-point multidrop multidrop multipoint
Max distance (acc. standard) 15m 1200 m 1200 m 1200 m
Max speed at 12 m 20 kbs 100 kbs 10 Mbs 35 Mbs
Max speed at 1200 m (1 kbs) 1 kbs 100 kbs 100 kbs
Max slew rate 30 V/us adjustable n/a n/a
Receiver input resistance min 3.7 kQ = 4 kQ = 4 kQ =12 kQ
Driver load impedance 300 Q =450 Q 100 Q 54 Q)
Receiver input sensitivity 3V +200 mV +200 mV 200 mV
Receiver input voltage range -15Vto+15V 12V 10V -7V to+12V
Max driver output voltage -25Vto+25V -6Vto+6V -6Vto+6V -7V to +12 V
Min driver output voltage (with load) -5Vto+5V -3.6 Vto+ 3.6V -20Vto+2.0V -1.5Vto+15V




PROFIBUS market & application

* 35 millions nodes installed in 2010
1 node = 2 RS-485 transceivers
5 MuASIC/year = 10Mu new installed RS-485

Market Process Factory ~ Motion Safety
Segment Automation Automation | | Control Application
Ex fnon-Ex areas |
PROFIBUS
Solution PROFIBUS PA PROFIBUS DP PROFIidrive Safety
{Common term)
Application PA Devices e.g. :
Profile (and others) ident Systems PROFI|drive PROFIzafe
Communication PROFIBLIS PROFIBUS PROFIBUS PROFIBUS
Technology DF DF DF DP

Tansmission MBP /MBP-IS RS 485
Ly Technalogy RS 485 / 485-1S R:5480 =484 MBP-IS 0
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Data transmission

Transmission rate

Data securty

Cable

Remote power
supply

Ignition protection
types

Topology

NMumber of nodes

Number of repeaters

PROFIBUS: transmission interface

RS485 RS485-18 MEP MEP-IS Fiber Optic
Digital; differential Digital; differential Digital, biteynchronous, Digital, bit- Optical, digital, NRZ
signaks acc. to RS485, =ignals acc_to Manchester coding synchronous,
NRZ (no retum to 220) RS4E85, NREZ Manchester coding
9.6 to 12000 Khit's 96 to 15000 Kbit's 3125 Kbitls 31.25 Kbitfs 9.6 to 12000 Khit's
HD=4; panity it HO=4; parity kit Preamble; fail-safe Preamble; fail-safe HD=4; parity bit
start/end delimiter start/fend delimiter start’'end delimiter start/end delimiter start’fend delimiter
Twisted, shielded two- Twisted, shielded four Twisted, shielded two-  Twisted, shielded two-  Mult- and single mode:
wire cable, wire cable, wire cable, wire cable, glass fiber, PCF;
cable type A cable type A cable type A cable type A plastic fiber
Pessible using Possible using Optional using signal Optional using signal  Possible using hybnd
addiiona cores additional cores cores cores cable
MNone Intrinsic safety Mone Infrinsic safety MNone

Exib Ex @b
Line topology with Line topokogy with Line topology with Line and tres topology  Star and ring topology
termination termination termination with termination; also  typical; ine topology
combined possilie
Up to 32 nodes per Upio 32nodesper Upto 32 nodes per Up to 32 nodes per Up fo 126 nodes per
segment. Max_ total sagment. Max_ total segment. Max. total 126 segment. Max. total network
126 per network 126 per network per nebwork 126 per network
Max. 9 with signal Max. 9 with signal Max. 4 with signal Max. 4 with signal Unlimited with signal
refreshing refreshing refreshing refreshing refreshing; note signal
propagation delay 10



PROFIBUS interface need

 Transmission interfaces:

« Without power supply from the bus cable:

« RS485 interface implemented
Data rates from 9.6kbps to 12 Mbps.

 Intrinsically safe version RS485-1S

« SN65HVD1176DR
SN75LBC176

« With power supply from the bus cable:

« MBP 5manchester Coded Bus Powered transmission technology:
Supply current of 10-15mA on the bus cable

Ky 1
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INTERBUS

4 millions nodes in 2001

more
than 600 club
members

INTERBUS Club  OPEN CONTRoL Worldwide
Germany 100.000 applications

5.000 applications 1.3 million nodes
highly accepted in 700 manufacturers

ey industries
00 manufacturers on

the Open Entry
stand
_ | 170.000 applications
i 2 milli odes
Worldwide No. 1 hgmgighl:lﬂ T
DIN 19258 400 club members
DRIVECOMy4 000 applications »
| 500.000 nodes ..Ianuas 2001:
Meeting of 150 manufacturers EN 50254
experts 350.000 applications
Introduction 4 million ngdes
Start of at Hanover Fair 2700 devices

development

12
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INTERBUS network

 Remote bus:
« Local supply voltage
« Electrically isolated outgoing

segment
- RS-485
o Bl i <02
Remote Bu E‘E PLsiS Line et Di}to— | DI DI? ler Line _.gz-+ .
E g —DQ1%pel driver |- codpler = DQ1 DQ2 = driver _m_ = o3
g5 ’ e S
- = SUPI 3 > 2%
! > B
A RBST -
| L1 RGNA  J
o KMO +HhV
! L KM1
5
— -
+5V 5 v
! H 7705 |—{ ResU
Electrical
isolation
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PLC have RS-232 interface

Coprocessor
MPM -, e board

Diagnostc !
nteface o
' RS-232; master
i IBS I15A FCI4860X0-T
N A N - e
DG DI
INTERBUS

INTERBUS

PLC
Field controller

14




RS232 Interfaces

Supply voltage

ey SI1/5185 ST207 ST202-ST232

3Dx/5RX 5Dx/3RX 2Dx/2RX

ST3237 ST3232

3V to 5.5V 5DX/3RX 2DX/2RX
ST3241 ST3243

3DX/5RX 3Dx/5RX

3-3.6V ST3222

2Dx/2RX

»
»

m 120kbps 250kbps 400kbps Data rate

life.augmented
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Interfaces and Transceivers / RS-232

Part Number 3V Ind.Grade #TX #RX Data Rate HBM (KV) IEC 61000-4-2 Temp (°C) min Temp(°C) max  Package
(kbps) Contact (kV)
ST2028 ° ° ° 2 2 400 1.5KV - -40 85 S0-16,TSSOP 16
ST202C ° ° 2 2 400 1.5KV - 0 70 $0-16,50-16W
ST202EB ° ° ° 2 2 400 15KV 6 -40 85 5S0-16,TSSOP 16
ST202EC ° ° 2 2 400 15KV 6 0 70 SO-16,TSSOP 16
ST232AB ° ° ° 2 2 400 1.5KV s -40 85 SO-16,TSSOP 16
ST232AC ° ° 2 2 400 1.5KV - 0 70 S0-16,TSSOP 16
ST2328 ° ° ° 2 2 220 1.5KV - -40 85 S0-16,TSSOP 16
ST232C ° ° 2 2 220 1.5KV - 0 70 5S0-16,TSSOP 16
ST232EB ° ° ° 2 2 400 15KV 6 -40 85 5S0-16,TSSOP 16
ST232EC ° ° 2 2 400 15KV 6 0 70 50-16
ST32228 ° ° 2 2 400 2KV - -40 85 TSSOP 20
ST3222C ° 2 2 400 2KV - 0 70 TSSOP 20
ST3222€E8B ° ° 2 2 250 15KV 8 -40 85 SSOP 20 7.2x5.3,TSSOP 20
ST3222EC ° 2 2 250 15KV 8 0 70 SSOP 20 7.2x5.3,TSSOP 20
ST32328 ° ° 2 2 400 - -40 85 5S0-16,TSSOP 16
ST3232C ° 2 2 400 - 0 70 5S0-16,TSSOP 16
ST3232EB ° ° 2 2 250 15KV 8 -40 85 SO-16,TSSOP 16
ST3232EC ° 2 2 250 15KV 8 0 70 SO-16,TSSOP 16
ST3237EB ° ° 5 3 1000 15KV 8 -40 85 SSOP 28 10.2x5.3
ST3241EB ° ° 3 5 250 15KV 8 -40 85 SSOP 28 10.2x5.3
ST3241EC ° 3 5 250 15KV 8 0 70 SSOP 28 10.2x5.3
ST3243C ° 3 5 400 15KV 8 0 70 SSOP 28 10.2x5.3
ST3243EB ° ° 3 5 400 15KV 8 -40 85 TSSOP28 9.7 x 4.4
ST3243EC ° 3 5 400 15KV 8 0 70 TSSOP28 9.7 x 4.4
ST75185C 3 5 120 2KV - 0 70 TSSOP 20




RS485 Interfaces

Supply voltage
Half duplex - Full duplex
ST485E ST485AB
1Dx/1RX 1Dx/1IRX ST490
5\ 1Dx/1RX
ST485B/C/ER
1Dx/1RX
ST1480
1Dx/1RX
3V ST3485
1Dx/1RX
25 5 15 20 30 50  Data rate

K’[ Dx=driver, Rx=receiver Mbps .
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RS422/423 Iinterfaces

Supply voltage
=125C31 ST490
5\ 1Dx/1RX
ST26C32
4RX
ST1480
1Dx/1RX
3V ST3485
1Dx/1RX
2.5 5 15 20 30 50 :
Data rate
K’l 18

Mbps
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Interfaces and Transcelvers / RS-422 RS-423 RS-485

Supply é_ g IEC 61000-4- Current. Common Mode Fault .
Part 5 s Data Rate ESD: HBM Consumption . Fail safe Temperature
Number Voltage (V) E 8 H#RX (Mb/s # nodes (v) 2 (kV) (Icc) (mA) Input Voltage protection circuit Grade (°C) min Package
typ S s Contact max (V) voltage
w o
. PQFP 100
SERC816 ) ° 1 1 16 - 2000 - - = - - Industrial -40 to 85 1§(ZOx2.7
ST1480AB 3.3 [ ] [ ] 1 1 12 64 15000 8 2.2 -7 to 12V -14.0to 14.0| Open Industrial -40 to 85 SO-8
ST1480AC 3.3 [ ] ® 1 1 12 64 15000 8 2.2 -7 to 12V -14.0to 14.0| Open 0to 70 SO-8
ST26C31B 5 (] 4 0 10 - 1999,999 - 0.5 -7to 7V - - Industrial -40 to 85 SO-16,TSSOP 16
ST26C32AB 5 (] 0 4 10 16 1999,999 - 23 -7to 7V - Open Industrial -40 to 85 SO-16,TSSOP 16
ST3485EB 3.3 [ ] [ ] 1 1 12 64 15000 8 2.2 -7 to 12V -14.0to 14.0| Open Industrial -40 to 85 SO-8
ST3485EC 3.3 [ ] ® 1 1 12 64 15000 8 2.2 -7 to 12V -14.0to 14.0| Open 0to 70 SO-8
ST3485El 3.3 (] L] 1 1 12 64 15000 8 2.2 -7 to 12V -14.0t0 14.0| Open Industrial -40 to 125 SO-8
ST3485ElY 3.3 [ ] ([ ] 1 1 12 64 15000 8 2.2 -7 to 12V -14.0to 14.0 | Open | Automotive -40 to 125 SO-8
ST4485EB 3.3 (] L] 1 1 20 64 15000 8 2.2 -7 to 12V -14.0t0 14.0| Open Industrial -40 to 105 SO-8
STA85AB 5 [ ] 1 1 30 32 4000 - 2.6 -7 to 12V -7.5t012.0 Open Industrial -40 to 85 SO-8
ST485B 5 (] 1 1 2.5 64 2000 - 0.4 -7 to 12V -14.0to 14.0| Open Industrial -40 to 85 SO-8
ST485C 5 [ ] 1 1 2.5 64 2000 - 0.4 -7 to 12V -14.0to 14.0| Open 0to 70 SO-8
ST485EB 5 (] ® 1 1 256 1500 8 0.4 -7 to 12V -14.0to 14.0| Open Industrial -40 to 85 SO-8
STA85EC 5 [ ] ([ ] 1 1 5 256 1500 8 0.4 -7 to 12V -14.0to 14.0| Open 0to 70 SO-8
ST485ERB 5 (] ® 1 1 2.5 64 1500 8 0.4 -7 to 12V -14.0to 14.0| Open Industrial -40 to 85 SO-8
STA85EX 5 [ ] ([ ] 1 1 5 256 1500 8 0.4 -7 to 12V -14.0to 14.0| Open Industrial -55 SO-8
ST490AB 5 [ ] 1 1 25 32 3500 - 5 -7 to 12V -7.5t012.0 Open Industrial -40 to 85 SO-8
STR485 3.3 [ ] o 1 1 20 256 8000 8 0.9 -7 to 12V -7.5t0 12.0 Open Industrial -40 to 105 V;DXI;I;I\II‘(I)O



https://www.stmicroelectronics.com.cn/en/product/serc816.html
https://www.stmicroelectronics.com.cn/en/product/st1480ab.html
https://www.stmicroelectronics.com.cn/en/product/st1480ac.html
https://www.stmicroelectronics.com.cn/en/product/st26c31b.html
https://www.stmicroelectronics.com.cn/en/product/st26c32ab.html
https://www.stmicroelectronics.com.cn/en/product/st3485eb.html
https://www.stmicroelectronics.com.cn/en/product/st3485ec.html
https://www.stmicroelectronics.com.cn/en/product/st3485ei.html
https://www.stmicroelectronics.com.cn/en/product/st3485eiy.html
https://www.stmicroelectronics.com.cn/en/product/st4485eb.html
https://www.stmicroelectronics.com.cn/en/product/st485ab.html
https://www.stmicroelectronics.com.cn/en/product/st485b.html
https://www.stmicroelectronics.com.cn/en/product/st485c.html
https://www.stmicroelectronics.com.cn/en/product/st485eb.html
https://www.stmicroelectronics.com.cn/en/product/st485ec.html
https://www.stmicroelectronics.com.cn/en/product/st485erb.html
https://www.stmicroelectronics.com.cn/en/product/st485ex.html
https://www.stmicroelectronics.com.cn/en/product/st490ab.html
https://www.stmicroelectronics.com.cn/en/product/str485.html
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and Stay Tune with Us.
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