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CAN transceiver for 24 V systems.

GENERAL DESCRIPTION

OR|S

The PCA82C251 is the interface between the CAN protocol controller and the physical bus.
It is primarily intended for applications (up to 1 Mbaud) in trucks and buses.
The device provides differential transmit capability to the bus and differential receive capability to

the CAN controller.

FEATURES
Slope control to reduce RFI
Thermally protected

Low-current standby mode

High speed (up to 1 Mb)

QUICK REFERENCE DATA

Fully compatible with the “ISO 11898-24 V" standard

Short-circuit proof to battery and ground in 24 V powered systems

An unpowered node does not disturb the bus lines
At least 110 nodes can be connected

High immunity against electromagnetic interference

SYMBOL PARAMETER CONDITIONS MIN | MAX | UNIT
Vce Supply Voltage 4.5 5.5 V
lcc Supply Current Standby Mode - 275 MA
1/tpie Maximum Transmission Speed Non Return To Zero 1 - Mb
Vecan CANH, CANL In/Out Voltage -36 +36 \Y
Vgiff Differential Bus Voltage 1.5 3 \
Tamb Ambient Temperature -40 +125 °C
ORDERING INFORMATION
TYPE NUMBER DESCRIPTION PACKAGE
PCA52C251 plastic dual in-line package; 8 leads (300 mil) DIP8
PCA52C251T plastic small outline package; 8 leads body width 3.9 mm SO8
COMSET SEMICONDUCTORS 1/8




y A

ClOM
o

S
S
N D

E
EM
U

T

C

I
T

OR|S

PCA82C251
PINNING
PIN SYMBOL DESCRIPTION
I 1 TXD Transmit Data Input
T¥D | 1 "*--J E A= 2 GND Ground
] 3 Vce Supply Voltage
anp 2] ﬂ CANH 4 RXD Receive Data Output
__|PCAsg2C251 5 Vief Reference Voltage Output
Voo | 8 6 | canL 6 CANL | Low-Level CAN Voltage In/Out
] v 7 CANH High-Level CAN Voltage In/Out
XD [ 4] E ref 8 Rs Slope Resistor Input

FUNCTIONAL DESCRIPTION

The PCA82C251 is the interface between the CAN protocol controller and the physical bus.

It is primarily intended for applications up to 1 Mb in trucks and buses.

The device provides differential transmit capability to the bus and differential receive capability to the CAN
controller.

It is fully compatible with the “ISO 11898-24 V" standard.

A current limiting circuit protects the transmitter output stage against short-circuit to positive and negative
battery voltage.

Although the power dissipation is increased during this fault condition, this feature will prevent destruction of
the transmitter output stage.

If the junction temperature exceeds a value of approximately 160 OC, the limiting current of both transmitter
outputs is decreased.

Because the transmitter is responsible for the major part of the power dissipation, this will result in a reduced
power dissipation and hence a lower chip temperature.

All other parts of the IC will remain operating.

The thermal protection is particularly needed when a bus line is short-circuited.

The CANH and CANL lines are also protected against electrical transients which may occur in an automotive
environment.

Pin 8 (Rs) allows three different modes of operation to be selected: high-speed, slope control or standby.
For high-speed operation, the transmitter output transistors are simply switched on and off as fast as
possible.

In this mode, no measures are taken to limit the rise and fall slope. Use of a shielded cable is
recommended to avoid RFI problems.

The high-speed mode is selected by connecting pin 8 to ground.

The slope control mode allows the use of an unshielded twisted pair or a parallel pair of wires as bus lines.
To reduce RFI, the rise and fall slope should be limited.

The rise and fall slope can be programmed with a resistor connected from pin 8 to ground. The slope is
proportional to the current output at pin 8.

If a HIGH level is applied to pin 8, the circuit enters a low current standby mode. In this mode, the transmitter
is switched off and the receiver is switched to a low current.

If dominant bits are detected (differential bus voltage >0.9 V), RXD will be switched to a LOW level.

The microcontroller should react to this condition by switching the transceiver back to normal operation (via
pin 8). Because the receiver is slower in standby mode, the first message will be lost at higher bit rates.
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Table 1 Truth table of the CAN transceiver

Vee TXT CANH CANL BUS STATE RXD
45t055V 0 HIGH LOW dominant 0
45t05.5V 1 (Floating) floating floating recessive 1@

@ floating if Floating if . @
4.5 <Vce<5h5V X Ve>0.75 Ve Viee0.75 Ve floating 1
0 <Vcc< 5.5V floating floating floating floating X
Notes

1. X=don't care.
2. If another bus node is transmitting a dominant bit, then RXD is logic O.

Table 2 Pin Rs summary

CONDITION FORCED AT MODE RESULTING VOLTAGE OR CURRENT
PIN Rs AT PIN Rg
VRs >0.75 Vce Standby -lrs < 10 |J.A
10 pA < -lgs< 200 A Slope control 0.4 Vee < Vs < 0.6 Ve
Vgs> 0.3 Ve High-speed -lrs < 500 YA

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 60134); all voltages are referenced
to pin 2; positive input current.

SYMBOL PARAMETER CONDITIONS MIN | MAX | UNIT
Vce Supply Voltage -0.3 +7 Vv
VN DC Voltage at Pin 1,4,5 And 8 -0.3 | Veet3 V

0V <Vcc<h5V i

TXD High or floating 36 +36 v

. OV<VCC<55V
Ve DC Voltage at Pin 6 (CANL) No time limit (note1) -36 +36 \%

OV<VCC<55V
No time limit (note2) -36 +36 v

. OV <VCC<55V
V7 DC Voltage at Pin 7 (CANH) No time limit -36 +36 \%
Vi Transient Voltage Pins 6 And 7 -200 | +200 \%
Tstg Storage Temperature -55 +150 °C
Tamb Ambient Temperature -40 +125 °C
Tyj Virtual Junction Temperature (note3) -40 +150 °C
I (note4) -2500 | +2500 V
Vesd Electrostatic Discharge Voltage (note5) 250 | 2250 v
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Notes

1. TXD is LOW. Short-circuit protection provided for slew rates up to 5 V/ms for voltages above +30 V

2. Short-circuit applied when TXD is HIGH, followed by TXD switched to LOW.

3. In accordance with “IEC 60747-1". An alternative definition of virtual junction temperature is:
Tvj = Tamb + Pd * Rth(vj-a), where Rth(vj-a) is a fixed value to be used for the calculation of Tv;j.
The rating for Tvj limits the allowable combinations of power dissipation (Pd) and ambient
temperature (Tamb).

4. Classification A: human body model; C = 100 pF; R = 1500 Q; V = +2500 V.

5. Classification B: machine model; C =200 pF; R=0Q; V =250 V.

THERMAL CHARACTERISTICS

SYMBOL PARAMETER CONDITIONS VALUE | UNIT
R Thermal Resistance From | PCA82C251 In free air 100 KW
th(-2) Junction to Ambient PCA82C251T 160

CHARACTERISTICS

Vec =4.5105.5V; Tamp =-40to +125 °C; R. = 60 Q; Ig > -10 pA; unless otherwise specified,;
all voltages referenced to ground (pin 2); positive input current; all parameters are guaranteed
over the ambient temperature range by design, but only 100% tested at +25 °C.

SYMBOL PARAMETER CONDITIONS MIN TYP | MAX | UNIT
Supply

Dominant; V, =1V i i -8

Ve < 5.1V

Dominant; V, =1V i i 80

Vce <5.25V mA
I3 Supply Current Dominant; V; =1V i i 85

Vce < 5.5V

recessive; V, =4V ) ) 10

Rg = 47 kQ

Standby, Notel - - 275 HA
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SYMBOL PARAMETER CONDITIONS MIN TYP | MAX | UNIT
DC bus transmitter
VIH High-Level Input Voltage Output recessive 0.7Vce - Vcet0.3 \Y
VL LOW-Level Input Voltage Output dominant -0.3 - 0.3Vce \Y
Iy HIGH-Level Input Current V=4V -200 - +30 HA
M LOW-Level Input Current V=1V -100 - -600 HA
Ve 7 Recessive Bus Voltage Vi =4V, no load 2 - 3 \%
| Off-State Output Leakage 22V < (Ve V7)) <7V -2 - +2 mA
Lo Current 5V<(VeV,)<36V | -10 - +10
Vi=1V
_ 3 - 45
V7 CANH Output Voltage VCC__ 4751055V \Y;
Vi=1Vv 2.75 - 45
Vec=451t04.75V ) )
Vs CANL Output Voltage V=1V 0.5 - 2 \%
. V=1V 1.5 - 3
Moy | leence peteer Qubnt |y —rvm=ssn | as | - | - |
Vi=4YV, no load -500 - +50 mA
o V;,=-5V - - -200
Isc7 Short-Circuit CANH Current V.= 36V - 100 - mA
Isce Short-Circuit CANL Current | Vg =36V - - 200 mA
SYMBOL PARAMETER CONDITIONS MIN TYP | MAX | UNIT

DC bus rece

iver [V, = 4 V; pins 6 and 7 externally driven; -2 V < (V, V7) < 7 V;

unless otherwise specified]

Vi Differential Input Voltage -1 - +0.5 Vv
diff(r) (Recessive) Note 2 TV<(Vg V) <12V | -1 - +0.4
0.9 - 5
-7V <(VeV7) <12V 1 i 5
Vi Differential Input Voltage Not standby mode Vv
diff(d) (Dominant) Standby mode 0.97 - 5
Vec=45t05.1V i
Standby mode 0.91 5
Vdifi(hys) Differential Input Hysteresis - 150 - mV
Vor I(%I;?nrz)l_evel Output Voltage la = 100 A 0.8Vee i Vee Vv
vV LOW-Level Output Voltage l,=1mA 0 - 0.2Vcc Vv
oL (Pin4) I, =10 mA 0 - 1.5
. CANH, CANL Input i
Ri Résistance 5 25 KQ
Ruyifs Differential Input Resistance 20 - 100 kQ
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SYMBOL PARAMETER CONDITIONS MIN | TYP | MAX | UNIT
Reference output
Vg =1V, ||5| <50 |JA O45VCC - 055VCC
Vref Reference Output Voltage Va=5V. [ls| <5 UA 0.4V - 0.6Vec \Y
SYMBOL PARAMETER CONDITIONS MIN | TYP | MAX | UNIT
Timing (R, =60 Q; C, = 100 pF, unless otherwise specified)
tpit Minimum Bit Time Rs=0Q - - 1 Us
tonDXxD Delay TXD to Bus Active Rs=0Q - - 50 Ns
toffrxD Delay TXD to Bus Inactive | Rg=0Q - 40 80 Ns
Delay TXD to Receive
tonRxD At Rs=0Q . 55 | 120 | Ns
Rs=0Q, Tamb < 85°C )
VCC=451t05.1V 80 150
. Rg=0Q
Delay TXD to Receive - 80 170
toffRXD InactXi/ve VCC=45105.1V Ns
Rs =0 Q, Tamb < 85°C - 90 170
Rg=0Q - a0 190
Rg =47 Q - 290 400
tonRxD Delay TXD to Recelve Rs =47 Q - | 440 | 550 | Ns
ISR| CANH, CANL Slew Rate Rg =47 Q - 7 - Vl/us
t Wake-Up Time From i i 20 S
WAKE Standby (via pin 8) H
Bus Dominant to RXD
tarxoL LOW Vg = 4V - - 3 us
SYMBOL PARAMETER CONDITIONS MIN | TYP | MAX | UNIT
Standby/slope control (pin 8)
Input Voltage For
Vsto Stgndby Mode 0.75Vce - ) v
Slope Control Mode
Is|ope Curprent '10 = '200 IJ.A
Veiope \S/g’lfaegecon”o' Mode 04Vec| - |06Vee| V
Notes

L 11=L=15=0mA; 0V <Vg<Vcc; 0V <V;<Vce; Vg =Vee; Tamp <90 °C.
2. This is valid for the receiver in all modes: high-speed, slope control and standby
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DIMENSIONS
A A | Az ) i zm
unT | A b b, | b, c | D E e e Lo Mg | My | ow | 2
173 | 053 | 107 | 036 | 98 | 648 360 | 825 | 100
mmo| 42 | 051 32 ) 144 | 038 | o8s | 023 | 92 | 620 | Z°* | 7% | 3p5 | 7e0 | 83 |04 115
- 0.068 | 0.021 | 0.042 | 0014 | D39 | D28 014 | 032 | 039
inches 2 i . ; I .
01710020\ 033 | yoss | 015 [ o035 | oooe | 036 | oz2a | P10 | 09 | gi2 | 081 | pas | 001 | 0045
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DIMENSIONS
A (1) (2 )
UNIT | oo | Ay | Az | As | B | e [ D] E e |He | L || a | v | wl |y |z 8
025 | 145 049 | 025 | 50 | 40 6.2 10 | o7 0.7
mm 1175 | gap | 125 [ 925 | o036 | 019 | 48 | 38 | 27| 58 | % | na | 0s |02 025| 01 | g5 |
_ 0.010 | 0.057 0019 |00100] 020 | D16 0244 0.039 | D.028 onog| 0°
inches | 0.089 | o'nna | ppag | 907 | 0014 [0.0075| 019 | 0.15 | %050 | p208 | 0041 | go1e | 0.p24 | 001 | 007 0004 s

Revised december 2014

Information furnished is believed to be accurate and reliable. However, Comset Semiconductors assumes no responsibility for the consequences of use of
such information nor for any infringement of patents or other rights of third parties which may results from its use. Data are subject to change without notice.
Comset Semiconductors makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does
Comset Semiconductors assume any liability arising out of the application or use of any product and specifically disclaims any and all liability, including
without limitation consequential or incidental damages. Comset Semiconductors’ products are not authorized for use as critical components in life support
devices or systems.

www.comsetsemi.com info@comsetsemi.com
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