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Features

® Fully compatible with the “ 1SO 11898” standard
@®High speed (up to 1 MBd)

@®Bus lines protected against transients in an
automotive environment

® Slope control to reduce Radio Frequency
Interference (RFI)

@ Differential receiver with wide common-mode range
for high immunity against ElectroMagnetic Interference
(EMI)

@® 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

Applications

@®High-speed automotive applications (up to 1 MBd).

Description

TXD

GND

RXD

SOP8/DIP8

Rs

CANH

CANL

Vref

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

CAN controller.
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Table 1. Quick reference data

Symbol Parameter Conditions Min Max Unit
Vee supply voltage 4.5 55 \%
lcc supply current Standby mode 170 MA
1/tovit maximum transmission speed non-return-to-zero 1 - MBd
Vcan CANH,CANL input/output voltage -8 +18 \%
Vit differential bus voltage 15 3.0 \%
tro propagation delay High-speed mode - 50 ns
Tamb ambient temperature -40 +125
Block diagram
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Table 2. Pin description

Symbol Pin Description
TXD 1 transmit data input
GND 2 ground
Vee 3 supply voltage
RXD 4 receive data output
Vref 5 reference voltage output
CANL 6 LOW-level CAN voltage input/output
CANH 7 HIGH-level CAN voltage input/output
Rs 8 slope resistor input

Functional description

The PCA82C250 is the interface between a CAN protocol controller and the physical bus. It is
primarily intended for high-speed automotive applications (up to 1 MBd). 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~ 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 reduced power dissipation and hence a lowerchiptemperature
. All other parts of the PCA82C250 will remain in operation. The thermal protection is needed, in
particular, 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
and 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.
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For lower speeds or shorter bus length, an unshielded twisted pair or a parallel pair of wires can be
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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. Themicrocontroller

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.

Table 3. Truth table of the CAN transceiver

Supply XD CANH CANL Bus state RXD
4.5V to 5.5V 0 HIGH LOW dominant 0
4.5V to 5.5V 1(or floating) floating floating recessive 1
<2V(not powered) X(1) floating floating recessive X[1]
2V<Vcc<4.5V >0.75Vcc floating floating recessive X[1
2V<Vcec<4.5V X Jlsojgr;g\llfm V]:s(,)j(?gg\;zc recessivecc X[1]

(1) X =don’ tcare.

Table 4. Pin Rs summary

Condition forced at pin Rs Mode Resulting voltage or current at pin Rs
Vrs>0.75Vcc Standby Irs<|1OpA|
-10pA<Irs<-200 pA Slope control 0.4Vce<Vrs<0.6Vcc
Vrs<0.3Vcc High-speed Irs<-500 YA
WWW.SZTDBDT.COM
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Table 5. 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
Vee supply voltage -0.3 +9.0 \%
Vn DC voltage at pins 1,4,5 and 8 -0.3 Vect+0.3 Vv

< <D. :
Ve7 DC voltage at pins 6 and 7 ov ycc 5 5\/,no -8.0 +18.0 Vv
time limit
Virt transient voltage at pins 6 and 7 see Figure 6 -150 +100 \%
Tstg storage temperature -55 +150
Tamb ambient temperature -40 +125 C
T virtual junction temperature “_40 +150
electrostatic discharge voltage ®_2000 +2000
Vesd
®-200 +200

(1) In accordance with “ IEC 60747-1" . An alternative definition of virtual junction temperature is:

Tvj = Tamb + Pd X Rth(vj-a) , where Rth(-a) is a fixed value to be used for the calculation of Tvj. The rating for Tvj limits the allowable
combinations of power dissipation (Pd) and ambient temperature (Tamb).

(2) Classification A: human body model; C = 100 pF; R = 1500Q ; V = + 2000 V.

(3) Classification B: machine model; C = 200 pF; R = 25Q ;V =+ 200 V.

Table 6. Thermal characteristics

Symbol Parameter Conditions Typ Unit
Rth-a) thermal resistance from junction to ambient in free air 160 K/W
WWW.SZTDBDT.COM
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Table 7. Characteristics

Vee=4.51t0 5.5 V; Tamb = -40 to +125 °C; RL = 60Q ; Is> -10 A; unless otherwise specified; all voltages referenced to ground (pin 2);

Symbol Parameter Conditions Max
Supply
dominant;Vi=1V 70
recessive;Vi=4V;Rs=47kQ 14
I3 supply current 5
recessive;Vi=4V;Vs=1V 18
Standby;Tamb<90 170
DC bus transmitter
ViH HIGH-level input voltage output recessive 0.7Vcc - [Veet+0.3] V
Vi LOW-level input voltage output dominant -0.3 - | 03Vee | V
I HIGH-level input current Vi=4V -200 +30 MA
I LOW-level input current Vi=1V -100 1 -600 MA
Ve,7 recessive bus voltage V1=4V;no load 2.0 - 3.0 \%
Lo off-state 23:2:: leakage -2V<(Ve,V7)<7V -2 +1 mA
-5V<(Ve,V7)<18V -5 - +12 mA
V7 CANH output voltage Vi=1V 2.75 - 4.5 \Y
Ve CANL output voltage Vi=1V 0.5 - 2.25 \Y
difference between output Vi=1V 15 - 3.0 \%
Ve,7 voltage at pins 6 and 7 V1=1V;Ri=45Q;Vcc> 4.9V 15 \%
V1=4V;no load -500 +50 mV
. Short';';fr‘;'rt]tCANH V7=-5V:Vecg 5V - - | -105 | mA
V7=-5V;Vcc=5.5V - - | -120 | mA
Isce short-circuit CANL current Ve=18V 160 mA
differential input voltage -1.0 +0.5 \%
Vit (recessive) -7V<(Ve,V7)<12V, -1.0 - +0.4 \%
not Standby mode
differential input voltage 0.9 5.0 \%
Vaiti(a) (dominant) -7V<(Vs,V7)<12V;not Standby 10 ) 50 Y
mode
Vdiff(hys) differential i_nputhy see Figure 3 150 - mV
steresis
VoH HIGH-level output voltage pin 4;la=-100pA 0.8Vce - Vee \%
WWW.SZTDBDT.COM
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Table 7. Characteristics ( Continued)

Vee=4.510 5.5 V; Tamb = _40 to +125 °C; RL= 60 ; I8 > _10 A; 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
VoL LOW-level output voltage pin 4;14=1 mA 0 0.2Vec| V
la=10 mA 0 -1 15 V
Ri input resistance CANH,CANL 5 - 25 kQ
Raiff differential input resistance 20 - | 100 | kQ
Ci input capacitance CANH,CANL - 20 pF
Cuift differential input capacitance - - 10 pF
Reference output
Vref reference output voltage Vs=1V;-50uA<Is<50uA 0.45Vcec| - [0.55vcc| V
Vs=4V;-5uA<Is <5pA 0.4Vee | - |0.6Vec| V
Timing(C.=100 pF;see Figure 1,Figure 2,Figure 4 and Figure 5)

toit minimum bit time Rext=0Q - - 1 MS
tonTxD delay TXD to bus active Rext=0Q - - 50 ns
toffTxD delay TXD to bus inactive Rext=0Q - 40 | 80 ns
tonrxD delay TXD to receiver active Rext=0Q - 55 | 120 | ns
ToffRXD delay TXD to receiverinactive Rext=0Q;Vcc<5.1V;Tamb<+85 - 82 | 150 ns
Rext=0Q;Vcc<5.1V;Tamb<+125 - 82 | 170 ns

Rext=0Q;Vcc<5.5V;Tamb<+85 - 90 | 170 | ns

Rext=0Q;Vcc<5.5V;Tamb<+125 - 90 | 190 ns

forr delay TXD to receiver active Rext =47 kQ - 390| 520 | ns
Rext =24 kQ - 260 320 | ns

N delay TXD to receiverinactive Rext=47 kQ - 260| 450 | ns
Rext=24 kQ - 210| 320 | ns

ISR differential Ol:;[;eut oltageslew Rex=47 KO ) 14 ~ s
twake wake-up time from Standby via pin 8 - - 20 ps
tarxDL bus dominant to RXD LOW Vs=4V;Standby mode - - 3 ps

Standby/Slope Control (pin 8)
Vs input voltage for high-speed - 0.3Vee| V
s input current for high-speed Ve =0V - -500 | A
Vstb | input voltage for Standby mode 0.75Vcc| - \%
Isiope slope control mode current -10 -200 | pA
Vslope slope control mode voltage 04Ve | - |0.6Vec| V
@A I=la=1=0mA;0V<Ve<VctOV<V=VcVs=Vcc
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I
+5V —j
/J—7 100 nF
Vee
D CANH
———— Vyet 60Q| | ==100pF
RXD CANL
GND Rs
/J—730 pF Rext
Figure 1. Test circuit for dynamic characteristics.
Vce
VXD
oV
o9V
Viff /
05V
N 0.7Vee
VRXD
0.3Vce /
—| tonTxp |=— —| toffTxD =
~— tonRXD — —| tofRxD =
Figure 2. Timing diagram for dynamic characteristics.
WWW.SZTDBDT.COM

9/15




TSR

Tudi Semiconductor

I
VRXD
< > > HIGH
V' N A 4
< < > LOW
-— hysteresis —|
| |
0.5V 0.9V Vigis
Figure 3. Hysteresis.
Vee
VRs
oV
VRXD
-— twAKE —
Vi=1VW.
Figure 4. Timing diagram for wake-up from Standby.
1.5V
Vaiff
oV
VRXD
<« lgRxDL ———>
Vi=4V;Vg=4V.
Figure 5. Timing diagram for bus dominant to RXD LOW.
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I
5V
Vee
1nF
—|™P CANH : 1!
| SCHAFFNER
RXD 60Q GENERATOR
1nF
11
v CANL - 1
GND Rs
Rext
177
The waveforms of the applied transients shall be in accordance with “/ISO 7637 part 17, test pulses
1, 2, 3a and 3b.
Figure 6. Test circuit for automotive transients.
WWW.SZTDBDT.COM
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Order information

Order Number Package Package Quantity Or:n:l::i:grk Temperature
PCA82C250T/YM-TUDI SOP8 Tape,Reel, 4000 82C250Y
—40°C to +125 °C
PCA82C250N-TUDI DIP8 Tube,50,A box of 2000 PCA82C250N
Revision history
Date Revision Page
V1.0 2020/9 New 1-12
V1.1 2025-4 Update model and PDF template 1-15
WWW.SZTDBDT.COM
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Package SOP8
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1
]
i
)
|
! Dimensions Dimensions
~ A ___ | IS AP In Millimeters In Inches
w | w E' Symbol
{9— ! Min Max Min Max
)
}
, — : A 1.350 1.750 0.053 | 0.069
]
)
) H H H:l H:l A1 0.100 0.250 0.004 0.010
e
‘ A2 1.350 1.550 0.053 0.061
c B 0.330 0.510 0.013 0.020
_v
_r C 0.190 0.250 0.007 0.010
_ -
D 4780 5.000 0.188 0.197
E 3.800 4.000 0.150 0.157
) E1 5.800 6.300 0.228 0.248
. e 1.270TYP 0.050TYP
e B
; ‘ L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
B—> lt— z
= ——— == --—*—
ry 7
< <
Lo\ |
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r

r

E j Symbol Min Non Max
EC jﬂ AT 6.28 6.33 6.38
A2 6.33 6.38 6.43
EC j] A3 7.52 7.62 i
£‘ f’\\ 17 A4 7.80 8.40 9.00
B1 9.15 9.20 9.25
R—\ /—R
T
‘[)—> B2 9.20 9.25 9.30
]ﬁu# C 557
-~ N
m m
D 1.52
T E 0.43 0.45 0.47
—
Y e F 2.54
' G 0.25
A3
- H 1.54 1.59 1.64
Al
[ro T 3.97 5.7 4,30
\
/ R 0.20
—\M ) M1 9° 10° 11°
(@)
M2 1i® 12° 19e
A2
A4
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Important statement:

@ TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

@® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

@If any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

@ The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@ TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.
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