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| €2~ L i 5V, 440V BUS, 1Mbps High Speed CAN transceiver )
FEATURES ] [ OUTLINE

»  Fully compatible with the ISO 11898 standard

»  Thermal protection

»  Overcurrent protection

»  Transmit Data (TXD) dominant time-out function

»  Low current standby operation (typical value 5pA)

»  Transceiver in unpowered state disengages from the

bus (zero load)

A\

At least 110 nodes can be connected
> High speed (up to 1 MBaud)

»  Very low Electro Magnetic Emission (EME) Provide green and environmentally
friendly lead-free package

[ DESCRIPTION }

The SIT2551 is the interface between the Controller Area Network (CAN) protocol controller and
the physical bus. It is primarily intended for high speed applications, up to 1 MBaud, in passenger cars,
trucks, buses, industrial applications etc. 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 A%
Maximum transmission rate 1/t Non-return to zero code 1 Mbaud
CANH/CANL
- +
input or output voltage Vean 40 40 v
Bus differential voltage A 1.5 3.0 v
Virtual junction temperature Tamb -40 125 °C

{PIN CONFIGURATIOI\ﬂ

U
TXD [ | | |RS
GND CANH
[ SIT2551 1
vee [ | ]CcANL
RXD [ [ | VREF
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LIMITING VALUES}
PARAMETER SYMBOL VALUE UNIT
Supply voltage Vee -0.3~+6 v
MCU side DC voltage | TXD, RXD, RS, VREF -0.3~VCC+0.3 \Y%
Voltage range at CANL, CANH -40~40 \
any bus terminal
Transient voltage on v 2001200 v
pins 6,7; see Fig.7 . e
Storage temperature -55~150 °C
Virtual junction 40~125 °oC
temperature
Welding temperature 300 oC
range
Continuous power SOPS8 400 mW
consumption DIPS 700 mWwW

The maximum limit parameters means that exceeding these values may cause irreversible damage to the
device. Under these conditions, it is not conductive 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.

{ PINNING

PIN SYMBOL DESCRIPTION

1 TXD transmit data input

2 GND ground supply

3 VCC supply voltage

4 RXD receive data output

5 VREF reference voltage output

6 CANL LOW-level CAN bus line

7 CANH HIGH-level CAN bus line

8 RS high-speed / standby mode control input
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SIT2551

5V, +40V BUS, 1Mbps High Speed CAN transceiver

DRIVER ELECTRICAL CHARACTERISTICS]

L )
PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT
CANH dominant
VOH(D) VI:()V, RSZOV, 2.9 34 4.5
output voltage
- RL=60Q,
CANL dominant . .
VOL(D) Flg 1, F1g2 0.8 1.5
output voltage
. VI=3V, RS=0V,
Bus recessive output
VO(R) RL=60Q2 B 2 2.5 3 \Y%
voltage . .
Fig.1, Fig.2
Bus dominant VI=0V, RS=0V,
differential output Vobm) RL=60Q, 1.5 3 A%
voltage Fig.1, Fig.2
) VI=3V, RS=0V,
Bus recessive . . -0.012 0.012 \%
differential outout v Fig.1, Fig.2
ifferential outpu
P PO VI=3Y, RS=0V,
voltage -0.5 0.05 v
NO LOAD
Transmitter dominant V dom(TX)sym="V cc-
Vdom(TX)sym dom(TXsy ¢ -400 400 mV
voltage symmetry Veann - Veans
Transmitter voltage Vixsym= V. +
El Vigm TXayu ™ Y CANH 0.9Vee LlVee |V
symmetry Veane
C -mod tput
offmon-fode oulpw Voe RS=0V, Fig.8 2 25 3 %
voltage
Peak-to-peak
common-mode output AVoc 30 mV
voltage
CANH=-12V,
CANL=open, -105 =72 mA
Fig.11
CANH=12V,
CANL=open, 0.36 1
Short-circuit output I Fig.11
current o CANL=-12V,
CANH=open, -1 0.5
Fig.11
CANL=12V,
CANH=open, 71 105
Fig.11
Recessive output -27V<CANH<32V
IO(R) -2.0 2.5 mA
current 0<VCC<5.25V

Vee=5V+10% and Temp=Tyn~Twmax unless specified otherwise; typical in Vo=+5V and Temp=25°C
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SIT2551
5V, +40V BUS, 1Mbps High Speed CAN transceiver

ST wnis

DRIVER SWITCHING CHARACTERISTICS

PARAMETER SYMBOL | CONDITION MIN. TYP. MAX. UNIT
Propagation delay time, PLH  |RS=0V, Fig.4 25 65 120 ns
low-to-high-level output
P.ropagatlon delay time, PHL 25 45 90 ns
high-to-low-level output
Differential output
signal rise time tr 25 ns
Differential output
signal fall time t >0 ns
Enable time from silent

t .
mode to dominant N Fig.7 10 HS
Bus dominant time-out time tdom Fig.10 300 450 700 s
Bus wake-up time tsus 0.7 5 s

RECEIVER ELECTRICAL CHARACTERISTICS }

Vec=5V£10% and Temp=Tyn~Twmax unless specified otherwise; typical in Vo=+5V and Temp=25°C

PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT
Positive-going input Ve _ .
threshold VOltage IT RS*OV, F1g5 800 900 mV
Negative-going input
threshold voltage Vir- 500 630
Hysteresis voltage
(VIT+— VIT-) Viys 100 125
High-level output _ .
voltage Vou I0=-2mA, Fig.6 4 4.6
Low-level output - :
voltage VoL 10=2mA, Fig.6 0.2 0.4
Power-off bus input I CANH or CANL=5V
current ©FD) Other pin=0V 5 HA
Input capacitance to
C 13 F
ground (CANH, CANL) ! P
Differential input C 5 pF
capacitance P
Input resistance 1 30 40 Q
(CANH, CANL) Rin > K
TXD=3V, RS=0V
Differential input Rip 30 30 KO
resistance
RI(CANH), RIN(CANL) RI CANH=CANL 3% 3%
resistance matching match e 0
The range of VCOM -12 12 Vv
common-mode voltage

Vec=5V+£10% and Temp=Tym~Twmax unless specified otherwise; typical in Vo=+5V and Temp=25°C
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SIT2551

5V, +40V BUS, 1Mbps High Speed CAN transceiver

{RECEIVER SWITCHING CHARACTERISTICS

~

J

PARAMETER SYMBOL| CONDITION MIN. TYP. MAX. UNIT
Propaga.tlon delay time PLH RS=0Vor VCC, 60 100 130 ns
low-to-high-level output Fig. 6
Propagation delay time
high-to-low-level output tPHL 45 70 %0 ns
RXD signal rise time tr 8 ns
RXD signal fall time tf 8 ns

Vec=5V+£10% and Temp=Tum~Twmax unless specified otherwise; typical in Vo=+5V and Temp=25°C

DEVICE SWITCHING CHARACTERISTICSJ

]

PARAMETER

SYMBOL

CONDITION

MIN.

TYP.

MAX. UNIT

Loop delayl, driver
input to receiver
output, Recessive to
Dominant

Td(LOOP1)

RS=0V, Fig.9

90

190 ns

Loop delay 2, driver
input to receiver
output, Dominant to
Recessive

Td(LOOP2)

90

190 ns

Vece=5V+10% and Temp=Tyn~Tmax unless specified otherwise; typical in V=+5V and Temp=25°C

| OVER TEMPERATURE PROTECTION}

PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT
Shutdown junction : o
temperature Ti(sd) 160 c
TXD-PIN CHARACTERISTICS}
PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT
TXD HIGH-level =y pypy) VI=VCC 2 2 LA
nput current
TXD LOW-level
input current I.(TXD) VI=0 -50 -10 LA
When VCC=0V, VCC=0V,
current on TXD pin lo(off) TXD=5V : hA
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HIGH-level input vV VCC+0.3 A\
voltage H '
LOW-level input vV 03 0.8 A%
voltage IL . '
Open voltage on TXD TXD H logic
pin 0 s

Vece=5V+10% and Temp=Tyn~Twmax unless specified otherwise; typical in V=+5V and Temp=25°C

[

LREFERENCE VOLTAGE OUTPU'I]

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

Reference output Vo -500uA<I,<500uA 0.3Vee 0.7Vece \Y4
voltage

Standby current Togstb) RS=2V, -12V<V <12V -5 5 LA

Vec=5V£10% and Temp=Tyn~Twmax unless specified otherwise; typical in Vo=+5V and Temp=25°C

{SUPPLY CURRENT
PARAMETER SYMBOL CONDITION MIN. TYP. MAX. UNIT
Standb I RS=VCC, 5 12 A
tandby cc V=VCC [
. V=0V, RS=0V,
Dominant 50 70 mA
LOAD=60Q
. V=VCC, RS=0V,
Recessive 6 10 mA
NO LOAD

Vee=5V+£10% and Temp=Tuin~Twmax unless specified otherwise; typical in Vo=+5V and Temp=25°C

FUNCTION TABLE}
Table1. CAN TRANSCEIVER TRUTH TABLE
BUS
Vee TXD" RS" CANH" CANL" RXD"
STATE

4.5V~5.5V L L H L Dominant L

4.5V~5.5V H or Open X 0.5V¢e 0.5V¢e Recessive H

4.5V~5.5V X H or Open 0.5Ve 0.5Ve Recessive H
0<Vcc<4.5V X X ov<v CANH<VCC 0V<VCANL<VCC ReCGSSiVe X
(1) H=high level; L=low level; X=irrelevant
REC V1.3 2020.11 6/13 WWW.sitcores.com
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5V, +40V BUS, 1Mbps High Speed CAN transceiver

Table 2. DRIVER FUNCTION TABLE

INPUTS OUTPUTS
TXD" RS" CANH" CANL" Bus State
L L H L Dominant
H or Open X Z Z Recessive
X H or Open Z Z 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 Dominant
0.5< Vp<0.9V ? ?
Vip<0.5V H Recessive
Open H Recessive

(1) H=high-level; L=low-level; ?=uncertain
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TEST CIRCUIT
IO(CANH)
.
! VO (CANH)
Voo g RL Vo(CANH) + VO(CANL)
2
Vi T'us} — Voc
+ locanL) |
Vis) Vo[cnlmu
Fig.1 Driver Voltage And Current Definition
Dominant ——— w35V — Vo(cant)
Recessive w25V
——— =15V — Vo(cany)
Fig.2 Bus Logic State Voltage Definition
CANH 330 Q £1%
ov

—ZVSVTESTS?V

CANL 335 0 219

Fig.3 Driver Vob Test Circuit
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> 1V STk 5V, +40V BUS, 1Mbps High Speed CAN transceiver
CANH

R =600

NN
-
—
<

Vo
19,
C. =100 pF
(see Note B) tpLy —f—w tpyL —J4—P
0% — Vo)
bt 0av |
(See Note A) CANL Vo | | 05V
—+— 10% —

Fig.4 Driver Test Circuit and Waveform

CANH
V| (CANH) RXD
44— Ip
V +V
Vi = |(§ANH12 L (CANL) T
Vo

CANH

.

(See Note A) 15V

CANL
CL=15pF = 20%

(See Note B)/m(\ Vo

A. The input pulse is supplied by a generator having the following characteristics:

PRR = 125 kHz, 50% duty cycle, tr < 6 ns, tf < 6 ns, Zo=50Q

B. Crincludes instrumentation and fixture capacitance within +20%.

Fig.6 Receiver Test Circuit and Waveform

DUT
i_ ______ 1
| I _CANH Vee
ov TXD | |ic v, 50 %
| T S 600 —ov
I [ | +1% :
Vi S : CANL — Vo
— | | NOTE: C_ =100 pF Vo | 50 %
RXD | | includes | b g — VoL
+ | instrumentation ['_ en _ﬂ
and fixture capacitance
| o— Wr:th";x:uzra % pacitan NOTE: All V| input pulses are supplied by a generator having the
Vo L 4 following characteristics: t, or t; < 8 ns, Pulse Repetition Rate
= o
_ 15 pF £20% (PRR) = 25 kHz, 50% duty cycle

Fig.7 tgy Test Circuit and Waveform
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6 7_1);]; AL 5V, 40V BUS, 1Mbps High Speed CAN transceiver
27 Q =1%
AVog(ss)
" Voo _;  —
4TnF yo .= VoicanH) + VoicanL) f_
+20% 2

27 Q =1%

i

A. All VI input pulses are from 0 V to VCC and supplied by a generator having the following characteristics:
PRR < 125 kHz, 50% duty cycle, tr < 6 ns, tf < 6 ns, Zo=50Q

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

—__bur _
r 1 oy
| | . CANH cc
—— I T 600 X Input 50% —
Vi | I T CL < #1% | p— oV
| @ tIoopz—r—.J l‘—bl— tioop1
s : CANL [ Vo
50%
| I RXD Output 50% o
— NOTE: C_ = 100 pF Y
RXD | I includes instrumentation oL
+ o | and fixture capacitance
| | within=20%
Vo L__>2 SO

_ | 15 pF 220%

Fig.9 tq oor) Test Circuit and Waveform

R_=60Q j—
*1% Voo
CyL
(See Note B)

CANH -

]

(See Note A)

I | | losss) |
I os(P)
os
TXD oV
0VorVeg O '
i 12V
@ -12Vor12V Vin |
ov | e
or H—+1D us
' 4
ov —————
Vin l |
|
=12V

Fig.11 Driver Short-Circuit Current Test Circuit and Waveform
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VADDITIONAL DESCRIPTION

1 Sketch
The SIT2551 is the interface between the Controller Area Network (CAN) protocol controller and

the physical bus. It is primarily intended for high speed applications, up to 1 MBaud, in passenger cars,
trucks, buses, industrial applications etc. The device provides differential transmit capability to the bus
and differential receive capability to the CAN controller and is fully compatible with the ISO 11898
standard.

2 Current protection
A current-limiting circuit protects the transmitter output stage from damage caused by accidental
short-circuit to either positive or negative supply voltage, although power dissipation increases during
this fault condition.

3 Fail-safe features
Pin TXD provides a pull-up towards VCC in order to force a recessive level in case pin TXD is
unsupplied. Pin RS provides a pull-up towards VCC in order to force the transceiver into standby mode
in case pin RS is unsupplied. In the event that the VCC is lost, pins TXD, RS and RXD will become
floating to prevent reverse supplying conditions via these pins.

4 Over temperature protection
The SIT2551 has an integrated overtemperature protection circuit. In case of an overtemperature
condition the current in the driver stage will decrease. Because the driver stage dissipates most of the
power, the power dissipation and temperature of the IC is reduced. All other parts of the chip remain
operational.

5 TXD dominant time-out function
A ‘TXD dominant time-out’ timer circuit prevents the bus lines from being driven to a permanent
dominant state (blocking all network communication) if pin TXD is forced permanently LOW by a
hardware and/or software application failure. The timer is triggered by a negative edge on pin TXD.
If the duration of the LOW level on pin TXD exceeds the internal timer value (tdom), the transmitter is
disabled, driving the bus lines into a recessive state. The timer is reset by a positive edge on pin TXD.

6 Operating modes
The SIT2551 provides two modes of operation which are selectable via pin RS:

HIGH-SPEED MODE and STANDBY MODE
High-Speed mode is a normal operating mode of the device and it is selected by setting RS low.
In this mode the transceiver is able to transmit and receive data via the bus lines CANH and CANL.
The differential receiver converts the analog data on the bus lines into digital data which is output
to pin RXD via the multiplexer (MUX).
A high level on the RS pin selects the Standby mode. In this mode the transmitter and receiver are
switched off, and the low-power differential receiver will monitor the bus lines. A high level on pin

RS activates this low-power receiver and the wake-up filter, and after tBUS the state of the CAN bus
is reflected on pin RXD.
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[ SOPS8 DIMENSIONS}
PACKAGE SIZE
SYMBOL MIN./mm TYP./mm MAX./mm i _M b 7]
A 1.50 1.60 1.70 H H H I:I
Al 0.1 0.15 0.2
A2 1.35 1.45 1.55 —
0.355 0.400 0.455 -
D 4.800 4.900 5.00 O
3.780 3.880 3.980 I H H H H
El 5.800 6.000 6.200 -
e 1.270BSC
L 0.40 0.60 0.80 —ia C !
c 0.153 0.203 0.253 (ﬂ -
0 -2° -4° -6° e
-0 =
b oo . )
> % = —
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DIPS8 DIMENSIONS}

PACKAGE SIZE
SYMBOL MIN./ mm TYP./ mm MAX./ mm
1 1,1 [
A 9.00 9.20 9.40 '
Al / 15
0. 38 0.47 0.57 —
DU
A2 2.54TYP ~ I/ /
A3 1.524TYP |
N I L O I
B 8.40 8.70 9.10 A
B1 6.20 6.40 6.60
B2 7.32 7.62 7.92 BP
C 3.20 3.40 3.60 / - \
C1 0.50 0.60 0.80 . { ¢
C2 3.71 4.00 4.31 \ - /
]
D 0.20 0.28 0.36
3.00 3.30 3.60
A
(nad B -
[ }
Q] Q
O J:
J U .
Q
1
J — ae e
Al ‘ A3
[ORDERING INFORMATION]
TYPE NUMBER TEMPERATURE PACKAGE
SIT2551T -40°C~125°C SOP8
SIT2551P -40°C~125°C DIPS
Tape/reel package is 2500 pieces
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