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FEATURES

environment

(RFI)

(EMI)

Fully compatible with the “/SO/DIS 11898” standard
High speed (up to 1 Mbaud)

Bus lines protected against transients in an automotive
Slope control to reduce radio frequency interference

Differential receiver with wide common-mode range for
high immunity against electromagnetic interference

Thermally protected

Short-circuit proof to battery and ground
Low current standby mode

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

QUICK REFERENCE DATA

APPLICATIONS

¢ High-speed applications (up to 1 Mbaud) in cars.

GENERAL DESCRIPTION

The PCA82C250 is the interface between the CAN
protocol controller and the physical bus. The device
provides differential transmit capability to the bus and
differential receive capability to the CAN controller.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Vee supply voltage 4.5 55 \%
lcc supply current - 170 A
1/tpit maximum transmission speed non-return-to-zero 1 - Mbaud
Vean CANH, CANL input/output voltage -8 +18 \Y,
AV differential bus voltage 1.5 3.0 \Y
tod propagation delay high-speed mode - 50 ns
Tamb operating ambient temperature -40 +125 °C
ORDERING INFORMATION
TYPE PACKAGE
NUMBER | NAME MATERIAL CODE
PCA82C250 DIP8 plastic dual in-line package; 8 leads (300 mil) SOT97-1
PCA82C250T SO8 plastic small outline package; 8 leads; body width 3.9 mm SOT96-1
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BLOCK DIAGRAM
vee
3
™0 1 4/—\\ PROTECTION
T DRIVER
8 SLOPE/
Rs STANDBY
HS
CANH
4 7
RxD RECEIVER
CANL
6
Vref —< REF ERENCE PCA82C250
2
mm MKA669~1
GND
Fig.1 Block diagram.
PINNING
SYMBOL | PIN DESCRIPTION A —
TxD 1 | transmit data input ™D [1] 8 ]Rs
GND 2 | ground GND [ 2] PCA | 7 ] CANH
82C250
Vee 3 sup?Iy voltage Vee (5 57 cant
RxD 4 | receive data output
Viet 5 | reference voltage output RxD [4 | [ 5 ] Vref
CANL 6 [ LOW level CAN voltage input/output MKAB70
CANH 7 | HIGH level CAN voltage input/output Fig.2 Pin configuration.
Rs 8 | slope resistor input
1997 Oct 21 3
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FUNCTIONAL DESCRIPTION

The PCA82C250 is the interface between the CAN
protocol controller and the physical bus. It is primarily
intended for high-speed applications (up to 1 Mbaud) in
cars. The device provides differential transmit capability to
the bus and differential receive capability to the CAN
controller. It is fully compatible with the “/SO/DIS 11898~
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 °C, 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
in operation. 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.

Table 1 Truth table of CAN transceiver

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.

For lower speeds or shorter bus length, an unshielded
twisted pair or a parallel pair of wires can be used for the
bus. 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 slow in standby mode, the first
message will be lost.

SUPPLY TxD CANH CANL BUS STATE RxD
45055V 0 HIGH LOW dominant 0
45055V 1 (or floating) floating floating recessive 1

<2V (not powered) X floating floating recessive X
2V <Vgc <45V >0.75Vcc floating floating recessive X
2V <Vgc <45V X floating if floating if recessive X

VRs > 0.75V¢c VRs > 0.75V ¢
Table 2 Rs (pin 8) summary
RESULTING VOLTAGE OR
CONDITION FORCED AT Rs MODE CURRENT AT Rs
Vgs > 0.75Vcc standby Irs < [10 pAl
—10 pA < Irs <-200 pA slope control 0.4Vcc < VRs < 0.6V¢c

VRs < 0.3Vce high-speed Irs <—-500 pA
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LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134). All voltages are referenced to pin 2;
positive input current.

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT

Vee supply voltage -0.3 +9.0 \%

Vi, DC voltage at pins 1,4, 5and 8 -0.3 Ve + 0.3 |V

Ve 7 DC voltage at pins 6 and 7 0V <Veec<55YV, -8.0 +18.0 \%

no time limit

Virt transient voltage at pins 6 and 7 see Fig.8 -150 +100 V

Tstg storage temperature -55 +150 °C
Tamb operating ambient temperature -40 +125 °C

Tyj virtual junction temperature note 1 -40 +150 °C
Note

1. In accordance with “/EC 747-1".
An alternative definition of virtual junction temperature Ty; is: Ty; = Tamb + Pd X R vj-amb,
where Ry, vj-amp is a fixed value to be used for the calculation of T,;.
The rating for T,; limits the allowable combinations of power dissipation (Py4) and ambient temperature (Tamp).

HANDLING

Classification A: human body model; C = 100 pF; R = 1500 Q; V =+2000 V.
Classification B: machine model; C = 200 pF; R =25 Q; V =+200 V.

QUALITY SPECIFICATION

Quality specification “SNW-FQ-611 part E” is applicable and can be found in the “Quality reference pocket-book”
(ordering number 9398 510 34011).

THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-a thermal resistance from junction to ambient in free air
PCA82C250 100 K/w
PCA82C250T 160 K/w
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CHARACTERISTICS
Vec =4.5t05.5V; Tamp = —40 to +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
I3 supply current dominant; V4 =1V - - 70 mA
recessive; V4 =4V, - - 14 mA
Rg =47 kQ
recessive; V4 =4V, - - 18 mA
Vg=1V
standby; Tamp, <90 °C; |- 100 170 A
note 1
DC bus transmitter
ViH HIGH level input voltage output recessive 0.7Vee |- Vec + 03|V
ViL LOW level input voltage output dominant -0.3 - 0.3Vcee Vv
liH HIGH level input current V=4V -200 - +30 HA
I LOW level input voltage Vi=1V 100 - 600 HA
Ve 7 recessive bus voltage V1 =4V, no load 2.0 - 3.0 \%
Lo off-state output leakage current | -2V < (VgV7) <7V -2 - +1 mA
-5V <(VgV7)<18V -5 - +12 mA
V7 CANH output voltage Vi=1V 2.75 - 4.5 V
Vg CANL output voltage Vi=1V 0.5 - 2.25 \%
AVe 7 difference between output Vi=1V 1.5 - 3.0 V
voltage at pins 6 and 7 Vi=1V:R =45Q; 15 _ _ vV
Vee 249V
V4 =4V; no load -500 - +50 mV
lsc7 short-circuit CANH current V7=-5V;Vec <5V - - 105 mA
V7=-5V;Vec=55V |- - 120 mA
Isce short-circuit CANL current Vg=18V - - 160 mA

DC bus receive

r: V4 =4 V; pins 6 and 7 externa

lly driven; -2 V < (Vg V7)

<7 V; unless otherwise specified

Vdiff(r) differential input voltage -1.0 - +0.5 \%
(recessive) “7TV< (Ve V7)<12V; |-1.0 - +0.4 Y
not standby mode
Vdiff(d) differential input voltage 0.9 - 5.0 \%
(dominant) “TV<(Vg V7)<12V; |10 - 5.0 Vv
not standby mode
Vdiff(hys) differential input hysteresis see Fig.5 - 150 - mV
VoH HIGH level output voltage l4 =-100 pA 0.8Vee |- Vee Vv
(pin 4)
VoL LOW level output voltage l4=1mA 0 - 0.2Vcc \Y,
(pin 4) I, =10 mA 0 - 1.5 v
1997 Oct 21 6
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
R CANH and CANL input 5 - 25 kQ
resistance
Riff differential input resistance 20 - 100 kQ
Ci CANH, CANL input capacitance - - 20 pF
Ciff differential input capacitance - - 10 pF

Reference output

Vief reference output voltage Vg=1YV, 0.45Vcc |- 0.55V¢c |V
—-50 pA <5 < 50 pA
Vg =4V, 0-4VCC - 0-6VCC \Y,
-S5uA<Iz<5uA
Timing (see Figs 4,6 and 7)
thit minimum bit time Vg=1V - - 1 us
tonTxD delay TxD to bus active Vg=1V - - 50 ns
toffrxD delay TxD to bus inactive Vg=1V - 40 80 ns
tonRxD delay TxD to receiver active Vg=1V - 55 120 ns
toffRxD delay TxD to receiver inactive |Vg=1V;Vgc<5.1V; - 82 150 ns
Tamp < +85 °C
Vg=1V;Vcc <51V, - 82 170 ns
Tamp < +125 °C
Vg=1V;Vec <55V, - 90 170 ns
Tamp < +85°C
Vg=1V;Vcc <55V, - 90 190 ns
Tamp < +125 °C
tonRxD delay TxD to receiver active Rg =47 kQ - 390 520 ns
Rg = 24 kQ - 260 320 ns
toffRxD delay TxD to receiver inactive Rg =47 kQ - 260 450 ns
Rg = 24 kQ - 210 320 ns
ISR differential output voltage slew | Rg = 47 kQ - 14 - Vius
rate
twWAKE wake-up time from standby - - 20 us
(via pin 8)
tarRxDL bus dominant to RxD LOW Vg =4V, standby mode |- - 3 us
Standby/slope control (pin 8)
Vg input voltage for high-speed - - 0.3Vce \
Is input current for high-speed Vg=0V - - -500 LA
Vstb input voltage for standby mode 0.75V¢c |- - \%
Isiope slope control mode current -10 - -200 HA
Vsiope slope control mode voltage 0.4Vee |- 0.6Vce Vv
Note

1. l4=l4=15=0mA; 0V < Vg <Vcc; 0V < V7 <Vcc; Vg = Vce.
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+5 V —_\
”—L 100 nF
vVee
D CANH
PCA82C250 1
Veef |:| T 100 pF
CANL
RxD
GND Rs
30 pF MKA671-1
Rext
Fig.3 Test circuit for characteristics.
Vee
transmit data
input voltage
................ ov
differential E - 09V
voltage I /
! - 05V

receive data
output voltage

t |
.<—°nTXR> ! ~ —
1 tOr'\RXD ' :(i)ffRXL

Fig.4 Timing diagram for dynamic characteristics.

MKAB72
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receive data MKAG73
output voltage

1 1
' hysteresis !
b S —_—>

0.5 0.9 Waifr (V)

Fig.5 Hysteresis.

MKAG74

slope resistor
input voltage

receive data
output voltage

twake o
—

V1:1V.

Fig.6 Timing diagram for wake-up from standby.
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1.5 V
differential
voltage
___________________________ oV

receive data
output voltage

LdRxDL MKAB75~ 1

Vi=4V;Vg=4V.

Fig.7 Timing diagram for bus dominant to RxD LOW.

+5 V
— ¥ vee
CANH » I}
1 nF
PCA82C250 62 Q SCHAFFNER
— RxD GENERATOR
CANL . ¥
1 nF
— V,
e o\ Rs
MKAG76-1
Rext

The wave forms of the applied transients shall be in accordance with “ISO 7637 part 17, test pulses 1, 2, 3a and 3b.

Fig.8 Test circuit for automotive transients.
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APPLICATION INFORMATION

MKAB77-1

CTXO0

P8xC592/P8xCE598
CAN—CONTROLLER

CRX0 CRX1 Pxy

H Rext

+5 Vv

TxD

CANH

RxD Vref Rs

PCA82C250T L 00 oF
CAN—-TRANSCEIVER T "

Vee

GND

CANL

D124 Q

CAN BUS
LINE

D 124 0

Fig.9 Application of the CAN transceiver.
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SJA1000
CAN-CONTROLLER

TX0 TX1 RXO RX1

‘ 6.8 kQ 3.6 kQ

TxD RxD  Vief Rs
vVee
PCA82C250 100 nf |
CAN—TRANSCEIVER T H Roxt
GND
CANH CANL
Vi
MKAG78-1
124 Qm CAN BUS LINE m 124 0

Fig.10 Application with galvanic isolation.
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INTERNAL PIN CONFIGURATION

J
ST

TxD —

Rs

LA
ER

| l PCA82C250 7
l | _ CANL

-

Vref

:IJ

F

//J]]] MKA679-1

Fig.11 Internal pin configuration.
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PACKAGE OUTLINES
DIP8: plastic dual in-line package; 8 leads (300 mil) SOT971
- D > Mg |
[0]
c
®©
Q
o
£
% 1 * 1
1 ]
T | |
| |
| |
!.II | |
—l{ld.
- (eq) >
- My -
b e bs
8->‘ ; ’4—
pin 1 index
AN _|_ R | E
1
1 4
0 5 10 mm
| I S SO S I SR S SR B |
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A A Ay 1 1 z(™M
UNIT | hax. mir11. max. b bq b2 ¢ p® E® e €1 L Me Mu w max.
1.73 0.53 1.07 0.36 9.8 6.48 3.60 8.25 10.0
mmo| 42 | 051 32 | 44y | 038 | 089 | 023 | 92 | 620 | 2% | 762 | 305 | 7.80 | 83 | 0254 | 115
; 0.068 | 0.021 | 0.042 | 0.014 0.39 0.26 0.14 0.32 0.39
h
MeNes | 0.17 110020 | 013 | 045 | 0.015 | 0.035 | 0.009 | 0.36 | 0.24 | %10 | 030 | o42 | 031 | 033 | 001 | 0045
Note
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
OUTLINE REFERENCES EUROPEAN
ISSUE DATE
VERSION IEC JEDEC EIAJ PROJECTION
2=+
SOT97-1 050G01 MO-001AN = @ 950204
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S08: plastic small outline package; 8 leads; body width 3.9 mm SOT96-1

|
|
!

~N_ —
Oly] - He ]z

A2
} A
Aq (A3)
Vi % {
Q\e
' IR
- |
0 25 5 mm
| I S N TR [N Y SN SN N |
scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
A
UNIT | oo | A1 | A2 | A3 | by c pM | E@ | e He L Lp Q v w y zM | o
0.25 | 1.45 0.49 | 0.25 5.0 4.0 6.2 1.0 0.7 0.7
mm o175 040 | 125 | 925 | 036 | 019 | 48 | 38 | 27 | 58 | 705 | 04 | 0 | 025|025 01| g3 | L
’ 0.010 | 0.057 0.019 {0.0100| 0.20 | 0.16 0.244 0.039 | 0.028 0.028 0°
inches | 0.069 | o004 | 0.049 | 901 | 0.014 [0.0075| 0.19 | 0.15 | %999 | 0.228 | ©94" | 0016 | 0.024 | 001 | 0-01 | 0004 545
Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
REFERENCES
VERSION PROJECTION | 'SSUEDATE
IEC JEDEC EIAJ
95-02-64-
SOT96-1 076E03S MS-012AA = @ 970529
15
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SOLDERING
Introduction

There is no soldering method that is ideal for all IC
packages. Wave soldering is often preferred when
through-hole and surface mounted components are mixed
on one printed-circuit board. However, wave soldering is
not always suitable for surface mounted ICs, or for
printed-circuits with high population densities. In these
situations reflow soldering is often used.

This text gives a very brief insight to a complex technology.
A more in-depth account of soldering ICs can be found in

our “IC Package Databook” (order code 9398 652 90011).

DIP
SOLDERING BY DIPPING OR BY WAVE

The maximum permissible temperature of the solder is
260 °C; solder at this temperature must not be in contact
with the joint for more than 5 seconds. The total contact
time of successive solder waves must not exceed

5 seconds.

The device may be mounted up to the seating plane, but
the temperature of the plastic body must not exceed the
specified maximum storage temperature (Tsig max)- If the
printed-circuit board has been pre-heated, forced cooling
may be necessary immediately after soldering to keep the
temperature within the permissible limit.

REPAIRING SOLDERED JOINTS

Apply a low voltage soldering iron (less than 24 V) to the
lead(s) of the package, below the seating plane or not
more than 2 mm above it. If the temperature of the
soldering iron bit is less than 300 °C it may remain in
contact for up to 10 seconds. If the bit temperature is

between 300 and 400 °C, contact may be up to 5 seconds.

SO
REFLOW SOLDERING

Reflow soldering techniques are suitable for all SO
packages.

Reflow soldering requires solder paste (a suspension of
fine solder particles, flux and binding agent) to be applied
to the printed-circuit board by screen printing, stencilling or
pressure-syringe dispensing before package placement.

1997 Oct 21

Several techniques exist for reflowing; for example,
thermal conduction by heated belt. Dwell times vary
between 50 and 300 seconds depending on heating
method. Typical reflow temperatures range from
215 to 250 °C.

Preheating is necessary to dry the paste and evaporate
the binding agent. Preheating duration: 45 minutes at
45 °C.

WAVE SOLDERING

Wave soldering techniques can be used for all SO
packages if the following conditions are observed:

¢ A double-wave (a turbulent wave with high upward
pressure followed by a smooth laminar wave) soldering
technique should be used.

¢ The longitudinal axis of the package footprint must be
parallel to the solder flow.

¢ The package footprint mustincorporate solder thieves at
the downstream end.

During placement and before soldering, the package must
be fixed with a droplet of adhesive. The adhesive can be
applied by screen printing, pin transfer or syringe
dispensing. The package can be soldered after the
adhesive is cured.

Maximum permissible solder temperature is 260 °C, and
maximum duration of package immersion in solder is

10 seconds, if cooled to less than 150 °C within

6 seconds. Typical dwell time is 4 seconds at 250 °C.

A mildly-activated flux will eliminate the need for removal
of corrosive residues in most applications.

REPAIRING SOLDERED JOINTS

Fix the component by first soldering two diagonally-
opposite end leads. Use only a low voltage soldering iron
(less than 24 V) applied to the flat part of the lead. Contact
time must be limited to 10 seconds at up to 300 °C. When
using a dedicated tool, all other leads can be soldered in
one operation within 2 to 5 seconds between

270 and 320 °C.
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DEFINITIONS

Data sheet status

Objective specification This data sheet contains target or goal specifications for product development.
Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

Limiting values

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limiting values may cause permanent damage to the device. These are stress ratings only and operation
of the device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device reliability.

Application information

Where application information is given, it is advisory and does not form part of the specification.

LIFE SUPPORT APPLICATIONS

These products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.
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Thailand: PHILIPS ELECTRONICS (THAILAND) Ltd.,
209/2 Sanpavuth-Bangna Road Prakanong, BANGKOK 10260,
Tel. +66 2 745 4090, Fax. +66 2 398 0793

Turkey: Talatpasa Cad. No. 5, 80640 GULTEPE/ISTANBUL,
Tel. +90 212 279 2770, Fax. +90 212 282 6707

Ukraine: PHILIPS UKRAINE, 4 Patrice Lumumba str., Building B, Floor 7,
252042 KIEV, Tel. +380 44 264 2776, Fax. +380 44 268 0461

United Kingdom: Philips Semiconductors Ltd., 276 Bath Road, Hayes,
MIDDLESEX UB3 5BX, Tel. +44 181 730 5000, Fax. +44 181 754 8421

United States: 811 East Arques Avenue, SUNNYVALE, CA 94088-3409,
Tel. +1 800 234 7381

Uruguay: see South America
Vietnam: see Singapore

Yugoslavia: PHILIPS, Trg N. Pasica 5/v, 11000 BEOGRAD,
Tel. +381 11 625 344, Fax.+381 11 635 777

Internet: http://www.semiconductors.philips.com
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