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Features

®Fully compatible with the ISO 11898 standards
@Built-in overtemperature protection

®Overflow protection function

®Ultra-low current standby mode (<5 p A)

®The failed power-up node does not interfere with the
bus

@At least 110 nodes are allowed to connect to the bus
®High-speed CAN, the transmission rate can reach
1Mbps

®High resistance to electromagnetic interfere nce
capability

Explanation

TUDI-MCP2551

<D [ ® ‘IRs

GND | lcANH

VCC | JCANL

RXD | [VREF
Pin Diagram

MCP2551 are designed for applications the Controller Area Network (CAN) serial
communication physical layer, complying with ISO 11898 standard. As a CAN transceiver,
each device provides and receive functions between the differential CAN bus and the CAN
controller with signaling speeds up to 1Mbps. It can be applied to in-vehicle, industrial

control other fields.

Pin description

The pin number Feet name Feet function
1 TXD Transmitter data input side.
2 GND The earth
3 VEC Power Supply Voltage
4 RXD Receiver data output end
5 VREF Reference voltage output
6 CANL Low potential CAN voltage input and output terminal
7 CANH High-potential CAN voltage input and output terminal
8 Rs High speed and standby mode selection,low level for high speed
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TUDI-MCP2551

Parameter

Symbol Big or small Unit
Supply voltage Ve -0.3~+7 v
THAEERFIEE S TXD,RXD,VREF Rs -0.3~VCC+0.3 v
port
Bus-side port volt- CANL ,CANH 8~18 v
age
6,Step 7 transient
voltage is shown in Vtr -200~+200 v
Figure 7
Storage operating Tstg 55150 o
temperature range
Ambient temperature Tamb -40~125 °C
Junction temperature Tj -40~150 °C
Welding temperature 300 o
range
. SOP8 400 mwW
Continuous power
consumption
DIP8 700 mwW
Parameter Symbol Test condition Minimum Ma::mu Unit
Service voltage Vec 45 5:5 v
CANH and_CANL voltage Vean -8 +18 v
resistance
Ambient temperature Tamb -40 125 °C
Supply current lcc Standby mode 10 pA
Peak transfer rate 1/tbit Non-zero code 1 Mbaud
Bus differential volt- Vdiff 15 30 v

age

Note:The maximum limit parameter value means that exceeding these values may cause unrecoverable damage to the device.
Under these conditions is not conducive to the normal operation of the device, the continuous operation of the device may
affect the maximum allowable rating of the reliability of the device, the reference point of all the voltage is ground.
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Bus transmitter switch characteristics
Parameter Symbol Test condition Minimum Tig;faal Maximum Unit
Prop.agatlon delay tpHL 25 45 90 u
(high to low)
Prapagatizn telkay tPLH Rs=0V, Figure 4 25 65 120 ns
(low to high)
Bus wake up time tBUS 0.7 5 T
Differential Ol:ltput drop delay if 50 w
time
From. I!stenlngmoc!e H tEN Figure 7 10 uS
explicit enabling time
Differential output rise and . 25 -
delay time
The DC characteristics of the bus receiver
Parameter Symbol Test condition Minimum T{g;;al Maximum Unit
i CANH or CANL =5
Bus- input current (OFF) 5 uA
during power loss V,and other
Input capacitance of CANH
Cl 13 F
and CANL to the ground H
CA!\IH,CANL d|.fferent|al D 5 oF
input capacitance
gyl enipus VoH 10=-2mA Figure 6 4 46 v
voltage
ErALLr L RIN TXD=3V,Rs=0V 15 30 40 kO
the input resistance
i A RD 30 80 kS
rential input resistance
RI(CANH),RIN
g RImatch CANH=CANL -3% 3%
(CANL)mismatch degree i i T
ot s = VIT+ Rs=0V,Figure 5 800 900 mV
entered
Negative input
VIT- 00 650
threshold @ .
Compa rat.or t_hreshold VHYs 100 125
retardation interval
Lowy-leve] cutput Vol I0=2mA Figure 6 0.2 0.4 Vv
voltage
Common-mode volt- VCOM 12 12 vV
age range
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Parameter Symbol Test condition Minimum T{::;al Maximum Unit
CANH=-12V,
CANL =dangling, -105 -72 mA
Figure 10
CANH=12V,
CANL =dangling, 0.36 1
Short circuit output t | REIH D
ort circuit output curren 0s CANL=12V,
CANH =dangling, -1 0.5
Figure 10
CANL=12V,
CANH =dangling, 71 105
Figure 10
VI=3V,Rs =0
Bus differential V,Figures 1, -0.012 0.012 v
output voltage VoD(R) VI=3V.Rs =0
covert gender ey - -0. ;
( 9 ) V,and no load 3 005 v
Dominant output Vdom(TX)sym=Vcc-
voltage symmetry VelomUIXispm VCANH-VCANL =0k 0 L
. -27V<CANH<32V
Hidden output current lo(R) 0<VCC<5.25V -2.0 25 mA
Bus output voltage VI=3V,Rs =0
(hidden) Vo(R) V.RL=60 O, 2 2.5 3 v
Bus output differential voltage VI=0V,Rs =0
VoD(D ik 3 v
(dominance) Ry V,RL =60 Q, >
CANH,and the. output voltage VOHD) VI=0V,Rs =0 29 34 45
(dominance) V,RL =60 Q,
CANL the output Figure 1,and
voltage (dominance) iR Figure 2 (T i
Output voltage VTXsym=VCANH+
St VTXsym VCANL 0.9Vcc 1.1Vcc V
e Voc Rs=0V,Figure 8 2 B 3 v
voltage
Dominant recessive common-
mode output voltage 2Voc 30 mV
difference
(VCC=5V+£10%,-40 Tamb 125typical value at VCC=+5V,Tamb =25).
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Parameter Symbol Test condition Minimum Ti:;c:l Maximum Unit
CAN Bus Pin Human
Discharge Model(HBM) WESD. HBM 4 +8 kY
Loop delay 1,drive input to
receiver output,recessive to td(LOOP1) Rs=0V,Figure 9 90 190 ns
dominant
Loop delay 2,drive input to
receiver output,dominant to taLOOP2) 90 190 ns
recessive
Overtemperature i o
off Tjsd) 160 G
Common-mode -500pA<lo
stable output voltage i <500pA ik i b
Leakage Rs=2V,-12V<VO
current lin(Rs) <12V = 5 WA
el lec Rs=VCC,Vi=VCC 5 12 uA
consumption
Explicit power VI=0V,Rs =0
consumption V,and load =60 = i i
Hidden povyer con- VI=VCC,Rs = 6 10 il
sumption 0 V,and no load
Transm|55|0l.1 delay PLH Rs =9V or VCC, 60 100 130 i
(low to high) Figure 6
Transmission delay
e —— tpHL 45 70 90 ns
The RXD signal - 8 -
rise time
Tl_me of the RXD . 8 -
signal decrease

The TXD port high-

i Ih(TXD) Vi=vCC -2 2 HA
level input current
Thre TAD? et T Ine(TXD) VI=0 -50 -10 uA
low-level input current
Current of the TXD VCC=0V,
at VCC=0 V i ! il
HIE Ly VIH 2 VCC+0.3 v
level lower limit
Enter the |0§N-. VIL -0.3 0.8 \
level upper limit
The TXD port is suspended in TXDo H g

the air voltage
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Functional table

TUDI-MCP2551

Table 1:CAN transceiver truth table

Vee TXD(1) Rs(1) CANH(1) CANL(1) S?ﬁiE RXD(1)
4.5V~5.5V L L H L Dominance L
4.5V~5,5V H(or float em-pty) X 0.5Vcc 0.5Vec Covert ge-nder H
4.5V~5.5V X H(or floating) GND GND Covert ge-nder H

0<Vec<4.5V X X OV<VCANH<Vcc OV <VCANL<Vcc Covert ge-nder X
(1)H=high level;,L=low level;X=unconcerned
Table 2.Drive functions table
INPUTS QUTPUTS
Bus State
TXD(1) Rs(1) CANH(1) CANL(T)

L L H L Dominate(Dominant)
H(or float em-pty) X Fd Z Recessive(Hi-dden)

X Hior float em-pty) z Z Recessive(Hi-dden)

(1)H=high level;L=low level;Z=high resistance;X=no concerned

Table 3.Receiver functions table

VID=CANH-CANL RXD(1) Bus State(1)
VID=0.9V L Dominate(Dominant)
0.5<VID<0,9V ? ?

VID=0.5V H Recessive(Hidden)

Open H Recessive(Hidden)
(1)H=high level;L=low level;?=indeterminacy
Test Circuit
Tocaniy
—

!

Vocany  Yoc

4

logcant,
. Of ) Vv, o
)

at

ANL)

VoeantVorcanw 2

Dominance

Figure 1 Definition of drive voltage and current test

Figure 2 The bus logic voltage definition
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CANH  3300£1%
t s
Vop ¢
+—AAA
CANL  3300x1%
ov -2V V1est 7V

Figure 3 Drive VOD test circuit

Vl(c\\m"'\ (CANL)
'ic =

RXD

CANH

Vicasny |

B

Figure 5. Definition of the receiver voltage and current

TUDI-MCP2551

CANH

Vee
] - Vm'2 - Veel2
-l--- o r{u—!—b teur,
=0%— _ = Vomy
il 0. 9V _ —| 0.5V

Vo
f "| IS—_

Com100pF

R0 £ 1%

Figure. 4 Driver test circuit and voltage waveform

CANID

C =15pF £20%

(See Note B}I

|
tr | |

N
t,—»

Figure. 6 Receiver test circuit and voltage waveform

R

15pF£20%
“’" I

600+ 1%

Figure 7 1EN test circuit and voltage waveform

A, Features of all VI input pulse generator: PRR 25 kHz, 50% duty cycle, tr <6ns, tf <6ns;
B, CL includes instrument and fixed volume, with error within 20%.
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T

Voc__ s

210x1%

CANIL

CANL OoF Yo Vot Voea

420% 3
270:1% I J’ 2

Note: VI from 0 to VCC, input pulse generator
features: PRR 125 kHz, 50% duty cycle, tr <6ns, tf <
6ns, Zo = 50 Q.

Figure 8. Common-mode output voltage test and waveform

TUDI-MCP2551

60 Qx1%

R.\’DT I

1
15pF£20% l_ ______ |
“'u

R Y
20% A cC
TXD Input I :

oy
'lel’: _I‘_’I I‘_d_ tLoom

l l = You
50% RXD Output 50%
'\a'
—_— oL

Note: CL includes the instrument and fixed
capacity, the error is within 20%.

Figure 9 t (LOOP) test circuit and waveform

Ios

@ -12V or 12V

!
| o :' sl
o l l 200 |
I 12V
ov o | I
1]
J R
ov or |4—P[— 1045
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\in 1 [
| 12V
(]

Figure 10 Drive short circuit current test circuit and waveform
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Additional description

resume

MCP2551 is an interface chip applied between CAN protocol controllers and physical buses, which can be used in on-
board, industrial control and fields, with a rate of up to TMbps, and has the ability to transmit differential signals between
the bus and the CAN protocol controller, fully compatible with 1ISO 11898 standard.

short-circuit protection

The driving stage of the MCP2551 has a current limiting protection function to prevent the driving circuit from short-
circuiting to the positive negative power supply voltages. When a short circuit occurs, the power consumption increases,
and the short-circuit protection function can protect the driving stage from damage

Overtemperature protection

MCP2551 has over-temperature protection function, when the junction temperature exceeds 160°C, the current of the
driving stage will, because the driving tube is the main power-consuming part, the current reduction can reduce the power
consumption and thus reduce the chip temperature. At the same time, parts of the chip still maintain normal operation.

Electrical transient protection

Control mode

The control pin Rs allows the selection of two operating modes:
High-speed mode or low-power standby mode.
The-speed mode is the normal operating mode and is selected by connecting the pin Rs to ground. The transceiver is then
able to transmit and receive data via the bus CANH and CANL. The differential receiver converts the analog data on the
bus into digital data and outputs it via the multiplexer (MUX) to the pinD.
If the pin Rs is left floating or pulled high, the device operates in low-power standby mode. In the low-power standby
mode, transmitter is switched off
and the receiver enters a low-current state. If the receiver detects the bus dominant (bus differential voltage > 0.9), RXD
switches to low level, the MCU must then respond to this action by controlling the Rs pin to enter the normal operating
mode. As the current very small in the standby condition, the response time is longer, and the first signal may be lost at
higher baud rates.

Order information

Order Number Package Package Quantity O:I'I?I::i:grk
MCP2551T-1/SN-TUDI SOP8 Tape,Reel,2500 2551-1/SN
MCP2551T-E/SN-TUDI SOP8 Tape,Reel, 2500 2551-E/SN

MCP2551T-1/P-TUDI DIP8 Tube,50,A box of 2000 2551-1/P
MCP2551T-E/P-TUDI DIP8 Tube,50,A box of 2000 2551-E/P

WWW.SZTDBDT.COM
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TUDI-MCP2551

Package DIP8

| l | l | l l l Symbol Least value /mm sy Crest value /mm
’ ymbo east value TadGe /mm rest value
~ s A 9.00 9.20 9.40
YA ‘ z
y Al 038 047 057
\ | —
A2 2.54TYP
LT 1 [ T | ] A3 1.524TYP
A B 8.40 8.70 9.10
B1 6.20 6.40 6.60
BP B2 7.32 7.62 7.92
C 3.20 3.40 3.60
L1
cl 0.50 0.60 0.80
]

1 1) i @) 3.71 4.00 431

\ s / D 0.20 0.28 0.36
O

L 3.00 3.30 3.60

B —

A
L i
B
*_\ J: ]QL
—
_ —
o
|
— A2
Al A3
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TUDI-MCP2551

Package SOP8

;0

1.27

il

[]]

Representative
Symbol Least value /mm I Crest value /mm
A 1.40 - 1.80
J A1 0.10 - 0.25
! N—
0.25 A2 1.30 1.40 150
c I‘E"%- 1 A3 0.60 0.65 0.70
&T
L1 b 0.38 - 0.51
D 4.80 490 5.00
E 5.80 6.00 6.20
E1 3.80 3.90 4.00
D | e 1.27BSC
f A3 | I h 0.25 . 0.50
[l: — | l L 0.40 0.60 0.80
Al
L 1.05REF

€ 0.20 - 0.25

0 0° 8
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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.

®|f 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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