Ultra-low Standby Power Consumption, 1Mbps CAN Bus PCA82C251T

FEATURES

Fully compatible with ISO 11898 standard
Thermally protected
Overcurrent protection function

Very low-current standby mode (<5pA)

YV V V V V

Transceiver in unpowered state disengages from the

bus (zero load)

» At least 110 nodes can be connected

»  High speed (up to 1 MBaud)

>  High anti-electromagnetic interference ability SOP-8
DESCRIPTION

PCAR82C251 is an interface chip applied between the CAN protocol controller and the physical bus. It can be
used in in-vehicle, industrial control and other fields. The rate can reach 1Mbps. The device provides

differential transmit capability to the bus and differential receive capability to the CAN controller.

PARAMETER SYMBOL CONDITION MIN. MAX. UNIT
Supply voltage Vee 4.5 5.5 v
Supply current Tec Standby 10 uA
. L. Non-return to zero
Maximum transmission rate 1/tvit 1 Mbaud
code
DC voltage on pin CANH
Vcan '40 +40 V
and CANL
Bus differential voltage Vi 1.5 3.0 A"
Virtual junction temperature Tamb -40 125 °C
PIN CONFIGURATION
U
TXD [] IRs
GND ] PCA82C251 lcANH
vce [ [ JcANL
RXD [ ] | JVREF

www.tokmas.com



Ultra-low Standby Power Consumption, 1Mbps CAN Bus PCA82C251T
PIN DESCRIPTION
PIN SYMBOL DESCRIPTION
1 TXD transmit data input
2 GND ground supply
3 VCC supply voltage
4 RXD receive data output; reads out data from the bus lines
5 VREF reference voltage output
6 CANL LOW-level CAN bus line
7 CANH HIGH-level CAN bus line
8 Rs standby mode control input
LIMITING VALUES
PARAMETER SYMBOL VALUE UNIT
Supply voltage Vce -0.3~+7 A%
MCU side port TXD, RXD, VREF, Rs -0.3~VCC+0.3 v
Voltage range at any
] CANL, CANH -40~40 v
bus terminal
Transient voltage on
pins CANH, CANL Vi -200~+200 v
see Fig 7
Storage temperature Tstg -55~150 °C
Virtual junction
T; -40~150 °C
temperature
Ambient temperature Tamb -40~125 °C
Welding temperature
300 °C
range
Continuous power SOP8 400 mW
consumption DIPS 700 mwW

The maximum limit parameters mean that exceeding these values may cause irreversible damage to the

device. Under these conditions, it is not conducive to the normal operation of the device. The continuous

operation of the device at the maximum allowable rating may affect the reliability of the device. The

reference point for all voltages is ground.
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Ultra-low Standby Power Consumption, 1Mbps CAN Bus

PCA82C251T

DRIVER ELECTRICAL CHARACTERISTICS

PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT
CANH dominant output
Voum) VI=0V, Rs=0V, 2.9 34 4.5 A%
voltage
- RL=60Q,
CANL dominant output . .
VOL(D) Flg l, Flg 2 0.8 1.5 Vv
voltage
. VI=3V, Rs=0V,
Bus recessive output
VO(R) RL=60.Q, 2 2.5 3 \%
voltage . .
Fig 1, Fig 2
. . . VI=0V, Rs=0V,
Bus dominant differential
VOD(D) RL:60.Q, 1.5 3 \%
output voltage . .
Fig 1, Fig2
VI=3V, Rs=0V,
. . . . . -0.012 0.012 A%
Bus recessive differential v Fig 1, Fig 2
output voltage P VI=3V, Rs=0V,
-0.5 0.05 Vv
NO LOAD
Transmitter dominant Vdom(tX)sym=V cc-
Viom@osm | o oosm TeE -400 400 mv
voltage symmetry Veann - Veane
Transmitter voltage Vixsym= V +
g VTXsym Ty CANH 0.9VCC I.IVCC \Y%
symmetry Veano
Common-mode output .
Voc Rs=0V, Fig 8 2 2.5 3 v
voltage
Peak-to-peak
Common-mode output AVoc 30 mV
voltage
CANH=-12V,
CANL=open, -105 =72 mA
Fig 10
CANH=12V,
CANL=open, 0.36 1 mA
Short-circuit output I Fig 10
current o CANL=-12V,
CANH=open, -1 0.5 mA
Fig 10
CANL=12V,
CANH=open, 71 105 mA
Fig 10
. -27V<CANH<32V
Recessive output current Tow) -2.0 2.5 mA

0<VCC<5.25V

(Unless specified otherwise, Vcc=5V+10%, -40°C<Tamb<125°C, typical in Vcc=+5V, Tamb=25°C).
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Ultra-low Standby Power Consumption, 1Mbps CAN Bus PCA82C251T

DRIVER SWITCHING CHARACTERISTICS

PARAMETER SYMBOL| CONDITION MIN. TYP. MAX. | UNIT
Propagation delay time, .
) trLH Rs=0V, Fig 4 25 65 120 ns
low-to-high-level output
P tion delay time,
'ropaga ion delay time o 55 45 50 s
high-to-low-level output
Differential output signal
L tr 25 ns
rise time
Differential output signal
) tf 50 ns
fall time
Enable time from standby .
. teN Fig7 10 us
mode to dominant
Bus wake-up filter time teus 0.7 5 us
(Unless specified otherwise, Vce=5V+10%, -40°C<Tamb<125°C, typical in Vcc=+5V, Tamb=25°C).
RECEIVER ELECTRICAL CHARACTERISTICS
PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT
Positive-going input v Rs=0V. Fig 5 800 900 v
s=0V, Fig m
threshold voltage m
Negative-going input
gativergoing fmpu Vir 500 650 mv
threshold voltage
Hysteresis voltage
Viys 100 125 mV
(VIT+ - VIT-)
High-level output .
Von 10=-2mA, Fig 6 4 4.6 \%
voltage
Low-level output .
VoL I0=2mA, Fig 6 0.2 0.4 A%
voltage
. CANH or
Power-off bus input
Liorp) CANL=5V, 5 HA
current .
Other pin=0V
Input capacitance to
ground Ci 13 pF
(CANH or CANL)
Differential input
. Cip 5 pF
capacitance
Input resistance,
Rin TXD=3V, Rs=0V dis 30 40 kQ
(CANH or CANL)
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Ultra-low Standby Power Consumption, 1Mbps CAN Bus

PCA82C251T

PARAMETER SYMBOL CONDITION MIN. TYP. MAX. | UNIT
Differential input

. Rip 30 80 kQ

resistance

Input resistance
. Rlmatch CANH=CANL -3% 3%
matching
The range of
Veom -12 12 A%
common-mode voltage

(Unless specified otherwise, Vcc=5V+10%, -40°C<Tamp<125°C, typical in Vcc=+5V, Tamb=25°C).

RECEIVER SWITCHING CHARACTERISTICS

PARAMETER SYMBOL CONDITION MIN. TYP. MAX. | UNIT
Propagation delay time, Rs=0V or VCC,
) tpLH ) 60 100 130 ns
low-to-high-level output Fig 6
Propagation delay time,
. pas Y tPHL 45 70 90 ns
high-to-low-level output
RXD signal rise time tr 8 ns
RXD signal fall time tf 8 ns
(Unless specified otherwise, Vcc=5V£10%, -40°C<Tamv<125°C, typical in Vcc=+5V, Tam=25°C).
DEVICE SWITCHING CHARACTERISTICS
PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT
Loop delayl, driver
input to receiver output, [tacoor) Rs=0V, Fig 9 90 190 ns
Recessive to Dominant
Loop delay 2, driver
input to receiver output, |taroop2) 90 190 ns
Dominant to Recessive

(Unless specified otherwise, Vcc=5V+10%, -40°C<Tamb<125°C, typical in Vcc=+5V, Tamb=25°C).

OVER TEMPERATURE PROTECTION

PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT
Shutdown junction
Tiesd) 160 °C
temperature
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Ultra-low Standby Power Consumption, 1Mbps CAN Bus

PCA82C251T

TXD-PIN CHARACTERISTICS

PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT
HIGH-level input current | Iin(TXD) VI=VCC -2 2 HA
LOW-level input current | I;1.(TXD) VI=0 -50 -10 HA
When VCC=0V, current

on TXD pin Io(oft) | VCC=0V, TXD=5V 1 LA
HIGH-level input voltage Vi 2 VCC+0.3 A%
LOW-level input voltage Vi -0.3 0.8 v
Open voltage on TXD pin| TXDo H logic

(Unless specified otherwise, Vce=5V+10%, -40°C<Tamb<125°C, typical in Vcc=+5V, Tamb=25°C).

COMMOM-MODE STABILIZATION OUTPUT

PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT
Common-mode stabilization
Vo -500}1A<Io<500|,lA 0.3Vce 0.7Vcce \Y%
output voltage
Leak ¢ I Rs=2V, 5 5 A
eakage curren s -
geed ORI av<vo<i2Vv H
(Unless specified otherwise, Vcc=5V+10%, -40°C<Tamb<125°C, typical in Vcc=+5V, Tamb=25°C).
SUPPLY CURRENT
PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT
Standby Icc Rs=VCC, Vi=VCC 5 12 HA
. V=0V, Rs=0V,
Dominant 50 70 mA
LOAD=60Q
. Vi=VCC, Rs=0V,
Recessive 6 10 mA
NO LOAD
(Unless specified otherwise, Vcc=5V+10%, -40°C<Tamb<125°C, typical in Vcc=+5V, Tamb=25°C).
ESD PERFORMANCE
PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT
CAN bus pin human
body discharge model | VEesp nem -8 +8 kV
(HBM)
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Ultra-low Standby Power Consumption, 1Mbps CAN Bus PCA82C251T
FUNCTION TABLE
Tablel.CAN TRANSCEIVER TRUTH TABLE
Vce TXD Rs ® CANH @ CANL O BUS RXD @
STATE
4.5V~5.5V L L H L Dominate L
4.5V~5.5V H or Open X 0.5Vce 0.5Vce Recessive H
4.5V~5.5V X H or Open 0.5Vcc 0.5Vcc Recessive H
0<Vcc<4.5V X X 0V<Vcanu<Vce | OV<Vcani<Vce | Recessive X
(1) H=high level; L=low level; X=irrelevant.
Table 2. DRIVER FUNCTION TABLE
INPUTS OUTPUTS
Bus State
TXD Rs CANH © CANL ®
L L H L Dominate
H or Open X V4 V4 Recessive
X H or Open V4 V4 Recessive
(1) H=high level; L=low level; X=irrelevant; Z=high impedance.
Table 3. RECEIVER FUNCTION TABLE
Vip=CANH-CANL RXD @ Bus State
Vip=0.9V L Dominate
0.5<Vp<0.9V ? ?
Vip<0.5V H Recessive
Open H Recessive

H=high-level; L=low-level; ?=uncertain.
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Ultra-low Standby Power Consumption, 1Mbps CAN Bus PCA82C251T

TEST CIRCUIT
VocanH) T VocanntVocanL)
2
| V
+ O(CANL) Vocant) oc
Vi |
Fig 1 Driver Voltage, Current, and Test Definition
Dominant
" — — — =35V —Voecann
Recessive
~2.5V
----- ~15V —Voeany)
Fig.2 Bus Logic State Voltage Definition
CANH  330Q1%
TXD T R.
ov VOD [
Rs | -2V<V1est<7V
CANL  3300#1%
Fig 3 Driver Vob Test Circuit
Vee
CANH VI e Vcc/z o Vcc/z
D e el
TXD CL=100pF Vo teLH -1 t|>H|_—|<—>|L
4 RL=60Q+ 1% | I 5 — Vop)
Vi R 0.gv A~ 90%= =Kl
| s . . Vo ' L~ 10% — —I 0.5V
CANL || I Vow

Fig 4 Driver Test Circuit and Waveform
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Ultra-low Standby Power Consumption, 1Mbps CAN Bus PCA82C251T

_ VicanmytVicany) Vi(cANH Vo
Ic= 2 Vi(canL) ‘

Fig 5 Receiver Voltage and Current Definition

CANH RXD

«— |

_|_
\ C.=15pF£20%
15V Vo

CANL Rs (See note B)
See note A

A: The input pulse is supplied by a generator having the following characteristics: PRR<125 kHz, 50% duty cycle,
tr<6 ns, tf<6ns, ZO=50Q.

B: CL includes instrumentation and fixture capacitance within £20%.

Fig 6 Receiver Test Circuit and Waveform

______ \Y;
Vi X 500 -
(]
60Q+% See note A
| ov
I

| —  Vou
Vo | 50%
[—tey—» VY——t — — — — — -

A: All Vi input pulses are supplied by a generator having the following characteristics: PRR<25kHz, 50% duty
cycle, tr<é6ns, tf<6ns;

B: C.=100pF includes instrumentation and fixture capacitance within +20%.

Fig 7 ten Test Circuit and Waveform
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Ultra-low Standby Power Consumption, 1Mbps CAN Bus PCA82C251T

271Q+H% AVOC(SS)

CANH i
Voc ——
CANL LT — —x
47NF o(canH)* Vo(cant)
. v007 -~ T

20% 2
271Q+% /J7

Note: VI range from 0 to VCC, the input pulse is supplied by a generator having the following characteristics:
PRR<125kHz, 50% duty cycle, tr<6ns, tf<6ns, Zo=50Q.

Fig 8 Peak-to-Peak Common Mode Output Voltage Test and Waveform

__50%
60Q +1% TXD Input

tLoor2 _|<—> tLOOPl

{ \ [~ Von
50% 50%
l RXD Output |
I —— VoL

NOTE: Ci=100pF includes instrumentation and fixture capacitance within +20%.

15pF0% — _ _ _ _ _ _ I

Fig 9 tw.oop) Test Circuit and Waveform

|| losess)

ov

1
_ Vin
@ 12V or 12V - —_ - - — — .

or |<—>I— 10Hs

oV -
Vin | |
AN

; 12v

OV orVCC

Fig 10 Driver Short-Circuit Current Test Circuit and Waveform
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Ultra-low Standby Power Consumption, 1Mbps CAN Bus PCA82C251T

ADDITIONAL DESCRIPTION

1 Sketch

PCAR82C251 is an interface chip applied between the CAN protocol controller and the physical bus. It can be]
used in in-vehicle, industrial control and other fields. The rate can reach 1Mbps. It has the ability to
perform between the bus and the CAN protocol controller. The ability of differential signal transmission is
fully compatible with the ISO 11898 standard.

2 Short circuit protection

The driver stage of PCA82C251 has a current limiting protection function to prevent the driver circuit from
being short-circuited to the positive and negative power supply voltages. When a short-circuit occurs, the
power consumption will increase. The short-circuit protection function can protect the driver stage from
damage

3 Over temperature protection

PCAR82C251 has an overtemperature protection function. When the junction temperature exceeds 160°C,
the current of the driver stage will be reduced, because the driver tube is the main energy-consuming part,
and the current reduction can reduce the power consumption and thus reduce the chip temperature. At the
same time, other parts of the chip are still working normally.

4 Electrical transient protection

Electrical transients often occur in automotive application environments. CANH and CANL of PCA82C251
have the function of preventing electrical transient damage.

5 Control mode

The control pin Rs allows two working modes to be selected:

High-speed mode or low-power standby mode.

The high-speed mode is a normal operating mode and is selected by grounding the pin Rs. The transceiver
can send and receive data through the bus CANH and CANL. The differential receiver converts the analog
data on the bus into digital data, and outputs it to the pin RXD through a multiplexer (MUX).

If the pin Rs is connected to a high level or not connected, it works in a low-power standby mode. In the
low-power standby mode, the transmitter is turned off and the receiver enters a low current state. If the
receiver detects the bus dominance (bus differential voltage>0.9V), RXD switches to low level, the MCU
needs to respond to this action at this time, and enter the normal operating state by controlling the Rs pin.
Because in the standby state, the current is small and the response time is longer, the first signal may be lost
at a higher baud rate.
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Ultra-low Standby Power Consumption, 1Mbps CAN Bus PCA82C251T

SOP8 DIMENSIONS

PACKAGE SIZE

SYMBOL MIN/mm TYP/mm MAX/mm

A 1.40 - 1.80 H H H H_—

Al 0.10 - 0.25
A2 130 1.40 1.50 R
A3 0.60 0.65 0.70 J

O
0.38 - 0.51 H H H

[T1

D 4.80 4.90 5.00
E

5.80 6.00 6.20
El 3.80 3.90 4.00
e 1.27BSC
h 0.25 - 0.50 |

L 0.40 0.60 0.80 | I ..

L IR e
L1 1.05REF c r-%— E_r

c 0.20 - 0.25 L1

1.27

;

LAND PATTERN EXAMPLE (Unit: mm)
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Ultra-low Standby Power Consumption, 1Mbps CAN Bus PCA82C251T

DIP8 DIMENSIONS
PACKAGE SIZE
SYMBOL | MIN/mm TYP /mm MAX/mm
o e s B
A 9.00 9.20 9.40 4
Al 0.38 0.47 0.57 /o0
§ S D B
A2 2.54TYP “ L /
A3 1.524TYP |
T T T T ]
B 8.40 8.70 9.10 \
Bl 6.20 6.40 6.60
B2 732 7.62 7.92
C 3.20 3.40 3.60 B2
Cl 0.50 0.60 0.80 / — \ |
2 371 4.00 431 \ /
D 0.20 0.28 0.36 B A
3.00 330 3.60
A
[ ] - B -
QW] Q
(D)
QO
|
i 75
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Ultra-low Standby Power Consumption, 1Mbps CAN Bus PCA82C251T

TAPE AND REEL INFORMATION

A0 Dimension designed to accommodate the
component width

0 Dimension designed to accommodate the
B
component length

0 Dimension designed to accommodate the
K
component thickness

W | Overall width of the carrier tape

P1 | Pitch between successive cavity centers

X
[ [ |
T
Wi
%Aogb — KO -—
o666 66|
I‘ ! I ] I
\ | l | \
W @t Q2 Q1 Q2 Q1 Q2 |
B H—b— | —b— b
\Q3iQ4 Q3iQ4 QBiQd- \
| |

P1

Direction of Feed

PIN1 is in quadrant 1

Reel Tape
Package . ) A0 BO KO P1 w
) diameter width (mm) (mm) (mm) (mm) (mm)
e mm mm mm mm mm
P A(mm) | W1 (mm)
SOP8 33042 12.4+£0.40 | 6.50+0.1 | 5.30£0.10 | 2.05£0.1 8.00£0.1 12.00£0.1
ORDERING INFORMATION
Type number package packing
PCA82C251T SOPS8 Tape and reel
PCA82C251 DIPS Tube

SOP8 is packed with 2500 pieces/disc in braided packaging. DIP8 is packed with 50 pieces/tube in tubed
packaging.
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Ultra-low Standby Power Consumption, 1Mbps CAN Bus PCA82C251T

REFLOW SOLDERING
TP _I ~ |_ — .
Max. Ramp Up late = 3°C/s l— tp Te-5°C
Max. Ramp Down Rate = 6°C/s
To | / . \
g *-
(]
3
5|
F ts
25°C

}-7 Time 25°C to Peak

—

Time

Parameter

Lead-free soldering conditions

Ave ramp up rate (Tr to Tp)

3°C/second max

Preheat time ts
(Tsmlnzlso OC tO Tsmaxzzoo OC)

60-120 seconds

Melting time t;, (Tr=217 °C)

60-150 seconds

Peak temp Tp

260-265°C

5°C below peak temperature tp

30 seconds

Ave cooling rate (Tp to Tv)

6°C/second max

Normal temperature 25°C to peak temperature

Tp time

8 minutes max
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