p— SIT65HVD233
6/1;‘7 Corel 3.3V power supply, with diagnostic loop function,
high-speed CAN bus transceiver

characteristic: Product appearance:

» Powered by a single power supply of 3.3V;

» Comply with 1SO 11898-2 standard;

» Total lead ESD protection exceeds =12kV
human model (HBM);

» Up to 120 nodes can be connected on a single
bus;

» The adjustable driver conversion time can

improve the radiation performance;

> Low current standby mode: 650pA (typical Provide green and lead-free packa-
value); ging

» Designed for data rates up to 1Mbps;

» Hot shutdown protection;

» Open circuit fault safety design;

» Non-scratch pulse power on and off protection

for hot-swappable applications

\
descriipti
on

J

SIT65HVD233 is an interface chip used between CAN protocol controllers and physical

buses. It works with 3.3V microprocessors, microcontrollers (MCUs), and digital signal
processors (DSPs) or equivalent protocol controllers equipped with CAN controllers. It
is applied in industrial automation, control, sensor and drive systems, motor and
robot control, building and temperature control, telecommunications and base station
control, as well as status monitoring. It is suitable for applications that use the
CAN serial communication physical layer compliant with 1SO 11898 standards.

Parameter Symbol Test condition Minimum  Maximum Unit
Service voltage Ve 3 3.6 \Y,
Peak transfer rate 1t Non-zero code 1 Mbaud
CANH. CANL
Input and output volt- Vean -36 +36 Vv
age
Total line differential
Vit 15 3.0 Vv
voltage
Ambient temperature Tamb -40 125 °C

fPin distribution dia-

l gram
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ﬁij? Corel

SIT65HVD233

3.3V power supply, with diagnostic loop function,

high-speed CAN bus transceiver

absolute rating

—_—_see ./

Parameter

Supply voltage

MCU side port volt-

age

Total input voltage

onh the bus

6, Transient voltage

at pin 7

Receiver output cu-

rrent, 10

Storage working te-
mperature range

Ambient temperature

Welding temperature

range

Continuous power

consumption

Symbol Big or small Unit
VCC '0.3"‘"‘6 V
D, R -0.5~VCC+0.5 Vv
CANL, CANH -36~36 \V/
Vi -100~+100 \V
-11~11 mA
-40~150 °C
-40~125 °C
300 °C
SOP8 400 mw
DIP8 700 mw

The maximum limit parameter value is the value beyond which the device may suffer

irreversible damage.

Under these conditions, it is not conducive to the normal

operation of the device. Continuous operation of the device at the maximum allowable
rating may affect the reliability of the device. All voltage reference points are

f Pin definition ]

.

ground.
Pin number Pin name Pin function
CAN sends data input (low level in explicit bus state;
1 D high level in implicit bus state), also known as TXD,
driver input
2 GND Grounding connection
3 VCC Transceiver 3.3V, power supply voltage
The CAN receives data output (low level in the explicit
4 R bus state; high level in the implicit bus state), also
known as RXD, driver output
5 LBK Ringback mode input pin
6 CANL Low level CAN bus
7 CANH High level CAN bus
Mode selection pin: Strong pull-down to GND= high speed
8 Rs mode; strong pull-up to VCC = low power mode; through 10

kQ to 100kQ, resistor pull-down to GND = slope control




mode.
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g/i‘]? Corel

SIT65HVD233

3.3V power supply, with diagnostic loop function, high-
speed CAN bus transceiver

DC characteristics of
the total signal tran-
smitter

Symbo
Iy Parameter
CANH
Output vo-
Vo
Itage CANL
©) (dominance)
Vop Differential output
D) voltage (explicit)
Output CANH
Vo voltage
R) (covert CANL
gender)
Vop Differential output
R) voltage (hidden)
I High voltage input
H current
I Low voltage input
L current
| Short circuit output
0s current
C .
Output capacitance
O

Supply current

Test
conditi
on
VI = 0V, RS = 0V,
RL = 60Q (see

Figure 1 and Fi-
gure 2)

VI = 0V, RS = 0V,
RL = 60Q (see
Figure 1)

VI=0V, RL=60Q,
RS =0V (see Fig-
ure 3)

VI = 3V, RS = 0V,
RL = 60Q (see
Figure 1)

VI=3V, Rs=0V

VI=3V,
LOAD

Rs=0V,NO

VI=2Vv

VI=0.8V

CANH=-7V
CANH=12V
CANL=-7V
CANL=12V

See receiver

Await the oppor-
tune moment

VI=0V (dominant),
no load

VI=VCC (heteroz-

ygous), no load

Typical
Minimum yp
case
2.45
0.5
15 2
1.2 2
2.3
2.3
-0.12
-0.5
-30
-30
-250
-1
650

. Uni
Maximum
t
VCC
Vv
1.25
\"
3
Vv
3
\"
\"
0.012
Vv
0.05
0
30 A
i
30 A
1 m
A
250
i
950 A
m
6
A
m
6
A

(If not otherwise stated, VCC=3.3V==10%, Temp=TMIN~TMAX, typical value in VCC=+3.3V, Temp = 25 )

cteristics

General transmitter switch chara-

]




P
symbol arame
ter

Propagation de-
trLH lay (low to hi-

gh)

Propagation de-
tpHL lay (high to

Tow)

Propagation de-
Lsk(p)

lay symmetry

Test
conditi
on

R =0, i.e. short

circuit (see Fi-
gure 4)

R=10 kQ
R=100 kQ

R =0, 1.e. short
circuit (see Fi-

gure 4)
R=10 kQ

R=100 kQ

R =0, i.e. short
circuit (see Fi-

gure 4)

Minimum

Typical
case

35

70
500

70

130
870

35

. Uni
Maximum

85

125
870

120

180
1200
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SIT65HVD233
with diagnostic loop function,
high-speed CAN bus transceiver

K
s/l ]7 Corel 3.3V power supply,

(l tpLH - tPHL |) RZIO kQ 60
R=100 kQ 370
R = 0, |.e_. short cir- 20 80
tr Differential out- cuit (see Figure 4)
put rise time R=10 kQ 30 160
R=100 kQ 300 1400
R : 0, |.e_. short cir- 20 80
tf Differential out- cuit (see Figure 4)
put fall time R=10 kQ 30 160
R=100 kQ 300 1400

(If not otherwise stated, VCC=3.3V==10%, Temp=TMIN~TMAX, typical value in VCC=+3.3V, Temp = 25 )

DC characteristics of the total sig-

nal receiver
L. Typica _ _
Symbol Parameter Test condition Minimum sze Maximum Unit
Receiver 1is at
Vit+ See Table 1 750 900 mV
threshold
Receiver negat-
Vit ] J See Table 1 500 650 mV
ive threshold
Vhys The lag range VIT+- VIT- 100 mv
High level out- -6V<VID< =
Vor ig v u 6V<VID 50(_)mV lo 24 v
put voltage 8mA (see Figure 5)
Low level output =
VoL w lev utpu 900mV<VIDf6V lo =8 04 v
voltage mA (see Figure 5)
I; VIH=12V, VCC=0V 100 600 UA
Ii Total input cu- V|H=12V7 VCC=3.3V 100 500 ].lA
rrent for the
I; bus VIH=-7V, VCC=0V -450 -20 pA
I; VIH=-7V, VCC=3.3V -610 -30 pA
Total input re- o 118982 corre-
R; sistance of the _ 20 35 50 KQ
sponding standard
bus
i i | 11 -2 -
Ryiee [_)lfferent!al SO : 898 corre 40 100 KO
input resistance sponding standard
Total input ca- o 11908 5 corre-
C; pacitance of the 40 pF

bus

sponding standard




. '?'ffire”t'a"_t IS0 11898-2 corre- 20 oF
diff nput  capacita- sponding standard
nce
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4 i_]T Corel

3.3V power supply,

with diagnostic

SIT65HVD233
loop function,

high-speed CAN bus transceiver

lcc

Supply current

See the driver

(If not otherwise stated, VCC=3.3V210%, Temp=TMIN~TMAX, typical value in VCC=+3.3V, Temp = 25 )

Symbol Parameter
Receiver propaga-
tpin tion delay (low-
high)
Receiver propaga-
(93771 tion delay (high-
low)
sk Pulse shift
" Output signal rise
! time
Output signal fall
ty

time

Test condition

See Figure 6

See Figure 6

[tpurL — tppul

See Figure 6

See Figure 6

Total line receiver switch characte-

ristics

. Typical B} B}

Minimum Maximum  Unit

case

35 60 ns

35 60 ns

10 ns

15 ns

15 ns

(If not otherwise stated, VCC=3.3V210%, Temp=TMIN~TMAX, typical value in VCC=+3.3V, Temp = 25 )

Device switching oha.ra—]

cteristics J
Symbo Param Test Typical Uni
Y conditio Mininun 0P Maximum
[ eter o case t
Loop delay 1, R = 0, i.e. short n
driver input circuit (see Fig- 70 135
to receiver ure 8) ’
i output, impl- n
(LOOPD " jcit to expl- R=10kQ 105 190 S
icit
n
R=100 kQ 535 1000 S
Loop delay 2, R = 0, i.e. short n
driver input circuit (see Fig- 70 165
to receiver ure 8) i
i output, expl- n
(LOOP2)jicit to impl- R=10kQ 105 190 s
icit
n
R=100 kQ 535 1000 S
The loopback
delay drives n
tek) Y (See figure 9) 7.5 12

the 1input of
the receiver




to the output

(If not otherwise stated, VCC=3.3V=10%, Temp=TMIN~TMAX, typical value in VCC=+3.3V, Temp = 25 )
Over temperature
protection

Typical
Symbol Parameter Test condition Minimum c?s)e Maximum  Unit
Overtemperature Tj(sd) 155 165 180 oC
shutdown

(If not otherwise stated, VCC=3.3V210%, Temp=TMIN~TMAX, typical value in VCC=+3.3V, Temp = 25 )
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fi] Corel

SIT65HVD233

3.3V power supply, with diagnostic loop function,
high-speed CAN bus transceiver

Control pin chara-
cteristics
Symbol Parameter
Twaxe ait until the
wake time
| High speed mode
RS input current
Standby/sleep
Vrs input voltage
loft Dropping leakage
current

Typical

Test condition Minimum 2t Maximum  Unit
\leve J(Osienei nlgiguigu?)‘e 0-55 15 Hs
Vgrs<1V -450 0 pA
0<VRrs<Vcc 0.75V¢c Ve V
Vee=0v 250 250  uA

Veann=Vean =5V

(If not otherwise stated, VCC=3.3V=10%, Temp=TMIN~TMAX, typical value in VCC=+3.3V, Temp = 25 )

{ gggply curr- ]

Parameter Symbol Test condition  Minimum zzggcal Maximum  Unit
Standby power co- lec Rs=VCC, V,=VCC 650 950 WA
nsumption
isi - V=0V, Rs=0V,
VISIgéﬁmSg“ilgrrl > LIOAD=S609 >0 70 mA
Hidden power con- V|=VCC, Rs=0V, 6 A
sumption NO LOAD
(If not otherwise stated, VCC=3.3Vx10%, Temp=TMIN~TMAX, typical value VCC=+3.3V, Temp
25)
Functio
n_table Table 1 Receiver characteristics in common mode mode (V(RS)=1.2V)
Vip VeanH Vean R OUTPUT
900mVv -6.1V A L
900mvV 12v 11.1vV L
6V -1V -7V L VoL
6V 12v 6V L
500mVv -6.5V -7V H
500mVv 12v 11.5v H
-6V -7V -1v H VOH
-6V 6V 12v H
X Open Open H

1 H= high level; L=

low level; X= not related
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L SIT65HVD233
$ 1]7 Corel 3.3V power supply, with diagnostic loop function,
high-speed CAN bus transceiver

Table 2 Driver functions

INPUTS OUTPUTS
General
D LBK Rs CANH CANL vehicle
status
X X >0.75Vcc z z Covert ge-
L L or open H L Dominance
<0.33Vcc
H or open X 7 7 Cov;zggrge-
Covert ge-
X H 0.33V¢c Z Z nder
1 H= high level; L= low level; Z= high resistance state
Table 3 Receiver functions
INPUTS OUTPUT
General veh- - )
icle status Vip=CANH-CANL LBK D R
Dominance Vp=>0.9V L or open X L
Covert gender Vp<0.5V or open L or open H or open H
? 0.5< Vp<0.9V L or open H or open ?
X X H L L
X X H H H
2 H= high level; L= low level;? = uncertain; X= not related
\
Itest circuit
o/
Vee
lo
I s .
! &
—> 0 Vop 0Vor3V 60 O T
[ CANH
Vi T

| CANL

Figure 1 Definition of driver voltage and current test

Dominant
CANH ——— =3V —— Vou CANH

Recessive

=23V VoL

——— =1V —— Vou CANL
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gee— SIT65HVD233
ng Corel 3.3V power supply, with diagnostic loop function,
high-speed CAN bus transceiver

Figure 2 Bus logic voltage definition

167 Q2
x AN~
ov Vob 60 (1
| 167 O
AN

—2VEVTESTE?V

Figure 3 Driver VOD test circuit

| ° .
1 L
R =600 CL=50pF Vo
Signal T (see Note B) |
ignal
Generator 50 2
(see Note A) Rg =0 to 100 k2

Input

Qutput

t—» — ey

A. Characteristics of input pulse generator: PRR is less than or equal to 500KHz, duty cycle is 50%,
tr is less than 6ns, tf is less than 6ns, Zo is 50Q

B and CL include instruments and fixed capacitors with an error of less than 20%.

Figure 4 Driver test circuit and voltage waveform

v - Yeann * VeanL
ic 2
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e SIT65HVD233
s/lT Corel 3.3V power supply, with diagnostic loop function,
high-speed CAN bus transceiver

Figure 5 Receiver voltage and current definition

Signal
Generator
(see Note A) Cy =15 pF

(see Note B)

Input 0 o ——— Y 22V

| ————————— 15V

== gpe, —  Vow
Output l

VoL
- — ey

A. Characteristics of input pulse generator: PRR is less than or equal to 500KHz, duty cycle is 50%,
tr is less than 6ns, tf is less than 6ns, Zo is 50Q

B and CL include instruments and fixed capacitors with an error of less than 20%.

Figure 6 Receiver test circuit and voltage waveform

Generator
PRR = 150 kHz
50% Duty Cycle

t,ty<6ns

2,=500Q

Signal
Generator

Virs)

Figure 7 t (WAKE) test circuit and voltage waveform

0,10 k2 or
WOKQ 5% R M T Lo T 1

|

[

|
| |
| | CANL
| |

|

|

|

R
Vo 5 pF £20%

i)

v 50% 50%

— Vou

Vo 50% 50%
——— VoL

A. Characteristics of input pulse generator: PRR is less than or equal to 125KHz, 50% duty cycle, tr
<6ns, tf <6ns, Zo = 50Q
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_e—— SIT65HVD233
3/1]7 Corel 3.3V power supply, with diagnostic loop function,
— high-speed CAN bus transceiver

Figure 8 t (LOOP) test circuit and voltage waveform

Rs | CAEH Vee

— v 50% 50%
D + 1 ov
v | Vop< 600 +1% | -
|
Ll o |- tuekny — % »n P tiekz)

LBK ° | Vou
V
ce ! CANL Vo ;‘ 50% 5“50% a_”
R I — VoL
l tek) = tek1) = YiLekz)

L _ _ Voo —— =23V

+
Vo I15 pFIZD%

A. Characteristics of the input pulse generator: PRR = 125KHz, 50% duty cycle, tr <6ns, tf <6ns

Figure 9 t (LBK) test circuit and voltage waveform

explain

1 resume
SIT65HVD233 is an interface chip used between CAN protocol controllers and
physical buses. When combined with 3.3V microprocessors, microcontrollers (MCUs), and
digital signal processors (DSPs) or equivalent protocol controllers equipped with CAN
controllers, it can be applied in industrial automation, control, sensor and drive
systems, motor and robot control, building and temperature control, telecommunicati-
ons and base station control, as well as status monitoring. It supports speeds up to
IMbps and fully complies with the "I1SO 11898" standard.

2 short-circuit protection

The drive level of SIT65HVD233 has a current limiting protection function to
prevent the drive circuit from short-circuiting to the positive and negative power
supply voltage. When a short circuit occurs, the power consumption will increase. The
short circuit protection function can protect the drive level from damage.

3 Over temperature protection

SIT65HVD233 It has overtemperature protection function. When the junction tempe-
rature exceeds 160 , the current of the driver level will be reduced, because the
driver tube is the main energy consuming component, and the current reduction can
reduce the power consumption and thus reduce the chip temperature. At the same time,
other parts of the chip still maintain normal operation.

4 Electrical transient protection

Electrical transients often occur in automotive applications, and SIT65HVD233
CANH and CANL have the function of preventing electrical transients from damaging.

5 control model

Three different operating modes are provided by the RS pin (pin 8): high speed
mode, slope control mode and low power mode.

1 High speed mode:

Applying a logic low level to the RS pin (pin 8) selects the high-speed mode.
High-speed operation is typically used in industrial applications. High-speed mode
allows the output to switch as quickly as possible and imposes no internal limits on
the rise and fall times of the output. If high-speed switching affects radiation
performance, a slope control mode can be used.

IT the application requires both high speed and low power standby modes, the mode
selection pin can be directly connected to the microprocessor
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[~ C [ SIT65HVD233
5;_!;:]7 ore 3.3V power supply, with diagnostic loop function, high-
speed CAN bus transceiver

The MCU or DSP has a general output pin. When the controller outputs a logic low level
(<1.2 V), the device enters high speed mode; when the controller outputs a logic high
level (> 0.75 VCC), the device enters standby mode.

2  Slope control mode
For many applications that still use unshielded twisted pair bus cables to reduce
system costs, electromagnetic compatibility is critical. The device has added a slope
control mode, which can reduce the electromagnetic interference caused by the rise and
fall times of the driver and the harmonics generated as a result. By connecting a
resistor between RS (pin 8) and ground or logic low voltage, the rise and fall slopes
of the driver output can be adjusted. The slope of the driver output signal is
proportional to the output current of the pin, and this slope control is achieved
through an external resistor (typically 10k Q to 100kQ ).

3 standby mode
If a logic high level (> 0.75 VCC) is applied to RS (pin 8), the device circuit will
enter low current, listen-only standby mode. During this mode, the driver will be
turned off, and the receiver will remain active. In this listen-only state, the
transceiver is completely passive with respect to the bus. There is no difference
whether or not a slew control resistor is placed. When a rising edge of an active
state (bus differential voltage> 900mV (typical value)) appears on the bus, the
microprocessor can put the transceiver out of this low-power standby mode. The
microprocessor senses bus activity and reactivates the driver circuit by applying a
logic low level (<1.2V) to RS (pin 8).
6 Test loop function
The diagnostic loopback or internal loopback function of the SIT65HVD233 is enabled by
a high-level input on pin 5 LBK. This mode disables the driver output while keeping
the bus pin biased to the implicit state. Additionally, this mode logically redirects
D data input (sending data) to the receive data output pin, creating an internal
loopback to the receive data path. This simulates the loopback of a CAN transceiver
under normal conditions, as the receiver drives the output loopback to the R (receive
data) pin. This mode allows the host protocol controller to input and read bit
sequences or CAN messages for diagnostics without interfering with the CAN bus.
IT the LBK pin is not used, it may be grounded (GND). However, it is internally pulled
down (default low level input) and may remain open if not used.
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ﬁiT Corel

3.3V power supply,

with diagnostic

SIT65HVD233
loop function,

high-speed CAN bus transceiver

7

SOP8, external dimensions

Package size

Symbol Least value /mm l}:grmntﬂtive va- | Crest value /mm
A 1.50 1.60 1.70
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
3.780 3.880 3.980 ' I:I I:I I:I I:I
E1 5.800 6.000 6.200 -
e 1.270BSC
—
L 0.40 0.60 0.80 U !
c 0.153 0.203 0.253 i
0 2° -4° 6°
+ - ' i )
! 1 —
1 ' ?il '
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SIT65HVD233

with diagnostic loop function,
high-speed CAN bus transceiver

R
6/1;'7 Corel 3.3V power supply,

r

DIP8, external dimens-
L 1ons
Package size
Symbol Least value /mm 'I*Egr%;nfative va- | Crest value /mm
A 9.00 9.20 9.40
Al 0.33 0.45 0.51 L] | ]
A2 2.54TYP ) 4 N
A3 1525TYP :>T%/L'5
e
B 8.40 8.70 9.10 |
B1 6.20 6.40 6.60 LT LT T T
B2 7.32 7.62 7.92 A
C 3.20 3.40 3.60
Cc1 0.50 0.60 0.80 RP
c2 3.71 4.00 4.31 / —
D 0.20 0.28 0.36 . I +
3.00 3.30 3.60 \ _
=
A
¥ |
48] Q
(68}
A#_ — | B b |
| —
Q
|
H =l pp e
Al = A3
Order informa-
tion
Order code Temperature Package
SIT65HVD233DR -40°C~125C SOPS8
SIT65HVD233P -40°C~125C DIP8
The tape packaging is 2500 beads per disc
REC V1.6 2019.12 13/13 WWW.Sitcores.com



