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Applications

»  Serial communications on AC or DC Powerline or dedicated lines.
*  SAE J2497 Vehicle Powerline Communications and PLC4Trucks Applications.

Introduction

The Intellon SSC P485 PL Transceiver IC is a highly integrated spread spectrum communication transceiver for
implementing low-cost networking products. The SSC P485 contains a Spread Spectrum Carrierd] (SSC)
transceiver, signal conditioning circuitry, and a simple host interface. A minimum of external circuitry is required
to connect the SSC P485 to the DC power line, twisted pair cable, or other communication medium.

The inherent reliability of SSC signaling technology provides substantial improvement in network and
communication performance over other low-cost communication methods. The SSC P485 is the ideal basic
communications element for a wide variety of low-cost networking applications.
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SSC P485 PL Transceiver IC

Absolute Maximum Ratings (1)

Symbol Parameter Value Unit
Vbpmax DC Supply Voltage -0.3t0 7.0 V
Vin Input Voltage at any Pin Vs5-0.3 to Vpp+0.3 \Y
Tste Storage Temperature -65 to +150 °C
TL Lead Temperature (Soldering, 10 seconds) 300 °C
ESD-HBM | ESD Tolerance, Human Body Model (2) 0.5 kV
ESD-CDM | ESD Tolerance, Charge Device Model 200 \Y

MSL Moisture Sensitivity Level 4
Notes: 1) Absolute Maximum Ratings indicate limits beyond which damage to the device may occur.

2) HBM ESD, reference MIL-STD-833C Method 3015.7 as a guideline to testing.
3) SSC P485 devices are labeled “extremely ESD sensitive.”

Recommended Operating Conditions

Symbol Parameter Min Typical Max Unit
Vop DC Supply Voltage 4.5 5.0 5.5 \Y
Fosc Oscillator Frequency 12 + 0.05% MHz

Ta Operating Temperature -40 +25 +85 °C
Humidity (non-condensing) 95 %

Electrical Specifications
Conditions: Vpp =4.5t0 5.5V T=-40to +85°C

Symbol Parameter Min Typical | Max | Units | Notes
Vou Minimum High-level Output Voltage 2.4 \Y (1)
VoL Maximum Low-level Output Voltage 0.4 \Y (2)
Viy Minimum High-level Input Voltage 2.0 \Y 3)
Vi Maximum Low-level Input Voltage 0.8 V 4
I Maximum Input Leakage Current +10 pA (5)
Iy Maximum High-Level Input Current 10 LA (6)
Vso SSC Signal Output Voltage (2) 4 Vpp
Ibp Total Power Supply Current 15 mA
Notes: 1) TS* pin lo. =4 mA, all other outputs I, =2 mA. loy = -2 mA.
2) Z|_=2KQ||10pF IOLZZmA
3) iy =250 pA
4) |||_ =-250 uA
5) Vin=0.0V
6) Vin=55V
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SSC P485 PL Transceiver IC

Operating Characteristics

Operating Characteristics indicate conditions for which the device is functional. These
characteristics do not guarantee specific performance limits. For guaranteed specifications
and test conditions, see the Electrical Characteristics. Operating characteristics may degrade
when the device is not operated under the listed test conditions.

Thermal Resistance

These values represent typical operating characteristics and are not guaranteed.

Quantity Value Notes
O (C/W) 37 Q)
B (C/W) 83 (2)
Notes: 1) Tests at 1.4 Watts, airflow speed = 0 ft/min.

2) Tests at 0.8 Watt, airflow speed = 0 ft/min.

Operating Characteristics of the Input Amplifier

The characteristics below apply to the input on pin Sl.

Parameter Min Typical Max Unit

Expected input frequency 100 400 kHz
Input capacitance 10 pF
Input offset voltage 8 15 mV
Input impedance (inverting input) 1.0 1.2 15 kQ
Input bias current 1.0 LA
Input common mode range 0.5 Vcc - 0.5 V

Input voltage 2 mV

Operating Characteristics of the Output Buffer

The characteristics below apply to the output on pin SO. The output has unconditional stability with 100pF
capacitive or 2.0uH inductive load. These specifications are satisfied when the SSC P485 is used with the SSC

P111 as shown in the SSC P485 Hardware Design Reference.

Parameter Min Typ Max Unit

Output Voltage (1) 3.5 4 4.5 Vp-p

Output voltage swing (2) .95*Vcc \Y

Output current 6 mA

Distortion products and noise at 15 mV RMS

535 kHz to 1710 kHz

Notes: 1) During continuous send into a 1kQ resistive load
2) Into 1kQ resistive load with a sinusoidal signal source (100kHz to 400kHz)
November 2000 3 Revision 7
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SSC P485 Pin Descriptions

Pin | Mnemonic Name Description

1 AMHZ 4 MHz Clock Out | 4 MHz clock output available for host microcontroller.

2 NC No Connect

3 VSSp Digital Ground Digital ground reference.

4 XIN Crystal Input Connected to external crystal to excite the IC’s internal
oscillator and digital clock.

5 XOouT Crystal Output Connected to external crystal to excite the IC’s internal
oscillator and digital clock.

6 VDDp Digital Supply 5.0 VDC * 10% digital supply voltage with respect to
VSSp.

7 ILD Idle Line Detect Digital output, active high. Logic 1 state indicates 10 bit
times of idle line, logic 0 indicates detection of carrier or
non-idle line.

8 DI Driver Input Digital input. After the preamble, a low on DI (SPACE)
transmits a superior2 state on SO, a high on DI (MARK)
transmits a superiorl state on SO.

9 RO Receiver Output | Digital output. After the preamble and assuming
standard polarity: if superiorl state is detected on Sl,
RO will be high (MARK)), if superior2 state is detected
on Sl, RO will be low (SPACE).

10 | WL Word Length Digital input. Logic 1 (default, internal pullup) selects
10-bit frame (START, eight data bits, STOP), logic 0
selects 11-bit frame (START, nine data bits, STOP).

11 | TS* Tristate Active low digital output. Enables the external output
amplifier when driven high. Tri-states the external
output amplifier when driven low.

12 | RST* Reset Active low digital input. RST* asynchronously forces
RO and ILD outputs to a high state and TS* to a low
state. RST* can be asserted anytime during normal
operation to force the reset state. RST* must be active
(low) for 1 psec after VDDp and VDD, stabilize and the
crystal oscillator stabilizes to guarantee the internal
reset state. See Figure 10.

13 | VSS, Analog Ground Analog ground reference.

14 | SO Signal Output Analog signal output. Tri-state enabled with internal
signal.

15 | C2 Capacitor 2 Connection for 680pF capacitor to ground.

16 | C1 Capacitor 1 Connection for 680pF capacitor to ground.

17 | SI Signal Input Analog signal input.

18 | VDD, Analog Supply 5.0 VDC + 10% analog supply voltage with respect to
VSSa.

19 | TPO Test Point 0 Reserved pin for testing.

20 | VSSp Digital Ground Digital ground reference.
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SSC P485 Application Examples

The SSC P485 may be used in a wide variety of applications. A typical node connecting to the medium is shown
in Figure 1. A gateway between an RS485 twisted pair network and a DC power line network is shown in Figure
2. A multi-point network application with gateways using the SSC P485 is illustrated in Figure 3. Figure 4
presents a host interface flow diagram showing the major steps necessary to transmit and receive messages
using the P485 IC.

ADVANCE INFORMATION
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Figure 3. SSC P485 Multi-point Network Application
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SSC P485 PL Transceiver IC

SSC P485 Power Line Interface

Analog data is transferred between the communication medium and the SSC P485 over the Signal In (SI) and
Signal Out (SO) pins (refer to Figure 5). When transmitting, SSC “chirps” from the SSC P485 SO pin are filtered
by the output filter to remove harmonic energy (distortion) from the transmit signal and then amplified by the SSC
P111 Power Line Media Interface IC. The SSC P111 is a high-efficiency amplifier and tri-state switch specifically
designed for use in power line network systems. The amplifier is powered down and its output set to a high
impedance condition when the SSC P485 TS* signal is logic low, isolating the amplifier from the receive circuitry
and reducing node power consumption during receive operation. When the SSC P485 TS* signal is logic high,
the communication signal is routed to the communication medium through the coupling circuit (capacitor or
transformer). When receiving, the communication signal passes through the coupling circuit and is filtered by the
bandpass input filter. The resulting signal is then applied to the SSC P485 Sl pin for processing. Refer to the
application reference shown in Figure 14.
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Figure 5. SSC P485 Medium Coupling

SSC P485 Message Format

The P485 requires the following message formatting:

November 2000

Start bits 1, logic low
Data bits 8 or 9 (default 8)
Stop bits 1, logic high
Character gap 0-4 bit times

Message gap

12 bit times minimum

Message length

1 character minimum
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SSC P485 PL Transceiver IC

Transmit/Receive Timing

The SSC P485 timing with contention resolution is shown below. The P485 generates a preamble based on the
first character of the message. Contention resolution requires that the first character of the message be unique
among all possible transmitters in the network. If the channel is available and the transmitter wins contention, a
tracking sync sequence followed by a retransmission of the first character occurs. The P485 also echoes the
first character back to the host allowing the host to determine that the channel was available and to continue
transmitting the message. If the channel was unavailable (the transmitter lost contention), the SO line is tri-
stated and the first character of the received message is passed to the host. The host determines that the
channel was not available (transmitted first character does not match received first character), and the host
enters the receive message mode. Once the end of message is detected, the P485 drives ILD high after 10 bit
times to allow all nodes to arbitrate properly. The end of packet condition is true when 5 consecutive ones are
detected on DI following a stop bit. Figure 6 shows a contention resolution example for two contending
transmitters, and Figure 7 shows the end of message sequence and the assertion of ILD. Refer to Figure 9 for
preamble and data encoding.
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SSC P485 PL Transceiver IC

Network Bit Time Tracking
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SSC P485 PL Transceiver IC

character n-1 character n
DI St01234567SpSt01234567Sp|
character n-1 character n stuff (end of msg)
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Figure 7. End of Message Timing
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Spread Spectrum CarrierwI Technology

Spread Spectrum CarrierwI (SSC) Technology is a method of spread spectrum communications suitable for both
point-to-point or carrier sense multiple access (CSMA) networks. Historically, spread spectrum communication
systems have been used for secure communications and/or to overcome narrow-band impairments in the
communications medium. Spread spectrum receivers generally require an initial period of time to synchronize
with the carrier, so they have not been appropriate for CSMA networks. Spread Spectrum Carrier Technology is
a method by which a series of short, self-synchronizing, frequency swept "chirps" act as a carrier. The chirps are
always of the same known pattern and detectable by all of the nodes on the network. The chirp ranges in
frequency from 100 to 400 kHz over a duration of 100 ps. The chirp is swept from approximately 200 kHz to
400 kHz and then from 100 kHz to 200 kHz. Figure 8 illustrates the SSC power line chirp.

100 pses

\ e LA AL
A mYRYATR)

Figure 8. Spread Spectrum Carrier Chirp

[,

Preamble Encoding

Two modulation schemes are used for symbol transmission by the physical layer. Amplitude Shift Keying (ASK)
is used in the preamble of the message packet. ASK modulation uses SUPERIOR and INFERIOR states to
encode symbols. A SUPERIOR state is represented by the presence of a chirp and an inferior state by the
absence of a chirp. Because the transmitter is quiet during inferior states, superior states transmitted by other
devices contending for the channel can be detected during the preamble of the packet. An example of ASK
modulation is shown in Figure 9. Note that in the preamble, the duration of a symbol is slightly longer than in the
body of the packet. A preamble symbolis 114 ps in length. Symbols in the sync sequence and the Packet Body
are 100 ps in length. Please note the “Chirp” is ALWAYS 100us in length and is followed by 14 ps of quiet time
during the preamble.

Data Encoding

Phase Reversal Keying (PRK) utilizes two phases of the SUPERIOR state, SUPERIOR S1 and SUPERIOR S2,
which are 180° out of phase with one another, to modulate the encoded data. This modulation technique is more
robust than the ASK technique, because it allows the P485 to correlate and track each symbol rather than just
those encoded as SUPERIOR states. Figure 9 shows an example of PRK.

November 2000 13 Revision 7
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Figure 9. ASK and PRK Data Patterns
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Timing Diagrams

All timing values are referenced from the 50% mid-point between VDD and VSS. All output timings assume 50

pF load at the pin.

A

RST_N N\

rst

ILD —>
/

RO —>

Table 1. Reset Timing Parameters

Figure 10. Reset Timing

Symbol Parameter Min Typ Max Units Notes
trst Reset Pulse Width 300 - - ns
tais Output Disable Time 3 - 20 ns 1
Notes: 1) Signals are forced asynchronously to their inactive state on reset.
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Figure 11. 4 MHz Clock Output Timing
Table 2. 4 MHz Clock Timing Parameters
Symbol Parameter Min Typ Max Units Notes
tq Output Delay 3 - 20 ns
tek12 Input Clock Period 83.288 | 83.333 | 83.375 ns 1
teka Output Clock Period 249.75 250 250. 25 ns 2
tpwh Pulse Width High - 125 - ns 3
tow Pulse Width Low - 125 - ns 3
Notes: 1) Oscillator frequency is 12 MHz + 0.05%.
2) Clock frequency is 4 MHz + 0.1%. Assumes XIN is 12 MHz + 0.05%.
3) Actual pulse width is determined by duty cycle of the oscillator.
November 2000 16 Revision 7
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DI \ Start / DO >< D1 >< D2 >< D3 >< cee ><D7/D8>/ Stop \_
§<_tbit :E: tovte :E: t —>
E: tchar >
t —>» <
gap
Figure 12. DI Input Timing
Table 3. DI Input Timing Parameters
Symbol Parameter Min Typ Max Units Notes
thit Bit Pulse Width 101.01 | 104.16 | 107.52 us 1
Baud Rate 9300 9600 9900 baud 1
toap Inter-Character Gap 0 - 430.08 us
Inter-Character Bits 0 <1 4 bits
thyte Byte Length 8 - 9 bits
tehar Character Length 10 - 11 bits
Notes: 1) Corresponds to one bit width.
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Figure 13. RO Output Timing
Table 4. RO Input Timing Parameters
Symbol Parameter Min Typ Max Units Notes
toit Bit Pulse Width 100.00 | 104.16 | 104.42 us 1
Baud Rate 9576 9600 10000 baud 1
tgap Inter-Character Gap 0 - 469.89 us 2
Inter-Character Bits 0 - 4.5 bits 2
thyte Byte Length 8 - 9 bits
tehar Character Length 10 - 11 bits

Notes: 1) Corresponds to one bit width. RO output is nominally 9600 baud. If the
received baud rate exceeds 9600 baud, the receiver will adjust RO’s output

baud rate to prevent internal buffer overflow.

2) Inter-character gap on RO’s output is a function of the received character
rate and transmitted inter-character gap. Transmitted baud rates of less

than 9600 baud increases the inter-character gap on RO’s output.
Transmitted baud rates of greater than 9600 baud decreases the inter-
character gap on RO’s output.
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SSC P485 Mechanical Specifications
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Figure 15. 20-Pin SOIC Package Outline
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Ordering Information

SSC P485 PL Transceiver IC Tube Quantity 38
SSC P485TR PL Transceiver IC Tape & Reel Quantity 1,000

llntellon

5100 West Silver Springs Boulevard
Ocala, Florida 34482

Phone: (352) 237-7416
Fax: (352) 237-7616

Internet
http://www.intellon.com
ftp://ftp.intellon.com

Ointellon Corporation, 2000. Intellon Corporation reserves the right to make changes to this data sheet without notice. Intellon Corporation
makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose. Intellon Corporation
assumes no liability arising out of the application or use of any product or circuit. Intellon Corporation specifically disclaims any and all
liability, including without limitation consequential or incidental damages.
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