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Features

@® Improved Replacement for the TJIA1050

@®High Electromagnetic Immunity(EMI)

@ \Very Low Electromagnetic Emissions(EME)

® Meets or Exceeds the Requirements ofSO 11898-2
@ CAN Bus-Fault Protection of-27 V to 40V
@®Dominant Time-Out Function

@®Power-Up and Power-Down Glitch-Free CAN Bus
Inputs and Outputs

-High Input Impedance With Low Vcc

-Monotonic Outputs During Power Cyclng

Applications

@ Industrial Automation

-DeviceNetTM Data Buses(Vendor ID#806)

@ SAE J2284 High-Speed CAN Bus for Automotive
Applications

@ SAE J1939 Standard Data Bus Interface

@ISO 11783 Standard Data Bus Interface

@ NMEA 2000 Standard Data Bus Interface

Description
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The SN65HVD1050 meets or exceeds thespecifications of the 1ISO 11898 standard for use

inapplications employing a Controller Area Network(CAN).

As a CAN transceiver,this device provides differentialtransmit capability to the bus and
differential receivecapability to a CAN controller at signaling rates up tol megabit per second

(Mbps)™.

The SN65HVD1050 is designed for operation inespecially harsh environments.As a result,the
devicefeatures cross-wire,overvoltage and loss of groundprotection from-27 V to 40 V,
overtemperatureshutdown,a-12-V to 12-V common-mode range,andwill withstand voltage

transients from-200V to 200 Vaccording to ISO 7637.
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Functional Block Diagram
. Undervoltage ]
TXD | 1 | Mode Control 81| S
Overtemperature Ve )
Sensor Vrer (5)
Vec (3) =
30pA
2 l 7
GND Dominant CANH
Time-Out
N—e—
3 —| 6 JcaNL
RXD | 4 I 5 |Vier
Pin Functions
PIN
TYPE DESCRIPTION
NAME NO.
TXD 1 | CAN transmit data input (LOW for dominant and HIGH for recessive bus states)
GND 2 GND Device ground
Vee 3 Supply Transceiver 5-V supply
RXD 4 (e} CAN receive data output (LOW for dominant and HIGH for recessive bus states)
VRer 5 (e} Reference output voltage
CANL 6 /0 Low level CAN bus line
CANH 7 I[e] High level CAN bus line
s 8 | Mode select pin (Logic LOW places the device in high-speed mode and logic HIGH places
the device in a listen-only silent mode)
WWW.SZTDBDT.COM
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7 Specifications
7.1 Absolute Maximum Ratings‘"
MIN MAX UNIT

Vee Supply voltage® -0.3 7 v

Voltage range at any bus terminal (CANH, CANL, V() 27 40 \%
lo  Receiver output current 20 mA
V)  Voltage input, transient pulse® (CANH, CANL) —200 200 \Y;
V, Voltage input range (TXD, S) -05 6 \Y
T,  Junction temperature -55 170 °C
Tsig  Storage temperature —40 125 °C

Q)

(@)
©)

Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating

Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
All voltage values, except differential I/O bus voltages, are with respect to network ground terminal.

Tested in accordance with ISO 7637, test pulses 1, 2, 3a, 3b, 5,6, and 7.

7.2 ESD Ratings
VALUE UNIT
Human body model (HBM), ﬁer All pins +8000
2 )
ANSI/ESDA/JEDEC JS-001 Bus pins vs GND +4000
V(Esp) Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22- +1500 A
c101@
Machine Model, ANSI/ESDS5.2-1996 +200
(1) JEDEC document JEP 155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD contral process.
7.3 Recommended Operating Conditions
MIN NOM MAX| UNIT
Vee Supply voltage 4.5 8.5 \%
Viyor Ve  Voltage at any bus terminal (separately or common mode) -12 12 vV
V High-level input voltage 2.1 V V
IH g . P g XD, S CE
Vi Low-level input voltage 0 0.8 V
Vip Differential input voltage -7 7 V
) Driver -70
lon High-level output current - mA
Receiver -2
Driver 70
loL Low-level output current - mA
Receiver 2
; See Absolute Maximum Ratings'”, 1-Mbps minimum s
T Junction temperature signaling rate with R, = 54 —40 150 C
Signaling Rate 20 kbps

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating
Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

WWW.SZTDBDT.COM




ARUNA=

Tudi Semiconductor

7.4 Thermal Information

SN65HVD1050
THERMAL METRIC(" D (SOIC) UNIT
8 PINS

Junction-to-air, Low-K thermal resistance @ 211
Reua Junction-to-air, High-K thermal resistance 131
ReJcitop) Junction-to-case (top) thermal resistance 79
Reys Junction-to-board thermal resistance 53 ‘C\W
Wyt Junction-to-top characterization parameter 10.3
WiB Junction-to-board characterization parameter 56.6
Raucpot) Junction-to-case (bottom) thermal resistance 112

Average power dissipation, Ve = 5.0V, T;j=27°C, R_ =60 Q, S at 0V, Inputto TXD a 170
Py 500 kHz, 50% duty cycle square wave. CL at RXD =15 pF mW

Average power dissipation, Vcc = 5.5V, T;j = 130°C, R_. =45 Q, S at 0V, Inputto TXD a 170

500 kHz, 50% duty cycle square wave. CL at RXD =15 pF
T) shutdown  Junction temperature, thermal shutdown ® 190 o

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.
(2) Tested in accordance with the Low-K or High-K thermal metric definitions of EIA/JJESD51-3 for leaded surface-mount packages.
(3) Extended operation in thermal shutdown may affect device reliability, see APPLICATIONS INFORMATION.

7.5 Driver Electrical Characteristics

over recommended operating conditiions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP™) MAX| UNIT
CANH 4.75V < Vg < 5.25V 29 3.4 4.5
_ Vi=0V,SatoV, R, = |45y < Ve <55V 2.75 5.2
Vo) Bus output voltage (Dominant) 60 Q, See Figure 11 V
CANL
4.5V < Vg < 5.5V 1.6
V,=3V,Sat0V, R = |4.75V < Vs < 5.25V 2 2.3 3
Vor) Bus output voltage (Recessive) 60 Q, See Figure 11 V
Vi=0V,R =600, S |4.75V < Vee < 5.25V 1.5 3
at 0V, See Figure 11,
Figure 12, and 4.5V < Ve < 5.5V 1.4 3
g : ) Figure 13
Vo) Differential output voltage (Dominant) v
Vi=0V,R. =450, S |4.75V < Ve < 5.25V 1.4 3
at 0V, See Figure 11,
Figure 12, and 4.5V < Ve < 5.5V 13 3
Figure 13
. ) . V=3V, S at 0V, See Figure 11 and Figure 12 | -0.012 0.012
Vob(r) Differential output voltage (Recessive) v
V=3V, S at 0V, No Load -0.5 0.05
e Steady state common-mode output 4.75V < Vg < 5.25V 2 2.3 3 v
=% voltage
g9 S at OV, Figure 18 4.5V < Vep < 5.5V 19 3
Change in steady-state common-mode
AVociss) output voltage o s
iy High-level input current, TXD input V) at Vee -2 2
m Low-level input current, TXD input V, at OV -50 -10| pA
logfh Power-off TXD output current Ve at 0V, TXD at 5V 1
Veann = -12V, CANL Open, See Figure 21 -105 -72
o Veann = 12V, CANL Open, SeeFigure 21 0.36 1
los(ss) Short-circuit steady-state output current - mA
VeanL = -12V, CANH Open, See Figure 21 -1 -0.5
Veane = 12V, CANH Open, See Figure 21 71 105
_ Co Output capacitance See receiver input capacitance

(1) All typical values are at 25°C with a 5-V supply.

VVV VVJE I s LIl | VIV

5
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7.6 Receiver Electrical Characteristics
over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYP" MAX | UNIT
ViTs Paositive-going input threshold volt 800 900
3 egomo P 20° S at OV, See Table 1
Wi Negative-going input threshold voltage 500 650 mh/
Vhys Hysteresis voltage (V1= — Vi) 100 125
. lo=—-2mA, See |4.75V < V¢ < 5.25V 4 4.6
Vou High-level output voltage Figure 16 4.5V < Vo < 5.5V 8 W
VoL Low-level output voltage lg =2 mA, See Figure 16 0.2 0.4 V'
CANH or CANL = 5V,
lijoty Power-off bus input current Other pin at 0V, 165 250 pA
Vee at OV, TXD at 0V
loy  Power-off RXD leakage current Vee at 0V, RXD at 5V 20| pA
c Input capacitance to ground, (CANH or TAD at 3V, 13
: CANL) V| = 0.4 sin (4E6T) + 2.5V pF
Cio Differential input capacitance TXD at 3V, V| = 0.4 sin (4EGTT) 5
Rip Differential input resistance 30 80
: TXD at 3V, S at OV k()
Rin Input resistance, (CAMH or CANL) 15 30 40
Input resistance matching -
Rigm [1 - (Rin cantn / Rin aniy)] x 100% Vican) = Vicany —3% 0% 3%
(1) All typical values are at 25°C with a 5\ supply.
7.7 Device Switching Characteristics
over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN ¢ TYP MAX| UNIT
iy Total loop delay, driver input to receiver output, 475V < Vg <5.25V 80 190
(LOOF1) recessive to dominant Figure 19, Sat |4.5V < Ve < 5.5V 85 195
ns
iy Total loop delay, driver input to receiver output, v 4.75V < Vgc < 5.25V 20 180
(LOOFZ)  dominant to recessive 4.5V < Vg < 5.5V 85 195
7.8 Driver Switching Characteristics
over recommended operating conditions (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
teLn Propagation delay time, low-to-high-level output 25 65 120
f Propagation delay time, high-to-low-level output 25 45 80
P - pag - ol - Ig - Ld S at 0V, See Figure 14 ns
t, Differential output signal rise time 25
t Differential output signal fall time 50
tan Enable time from silent mode to dominant See Figure 17 1 ps
475V < Ve < 5.25Y 300 450 700
tdom Dominant time-out Vi, See £t s
Figure 20 4.5V < Ve < 5.5V 280 700
WWW.SZTDBDT.COM
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7.9 Receiver Switching Characteristics
over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
teLn Propagation delay time, low-to-high-level output 4.75V < Vg < 5,25V 60 100 130
4.5V < Ve < 5.5V 60 135
teuL Propagation delay time, high-to-low-level output S at OV or Ve, See | 475V < Vg < 5.25V 45 70 80
Figure 16 4.6V < Ve < 5.5V 45 5|
tr Output signal rise time
t Output signal fall time
7.10 Supply Current
over recommended operating conditions (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Silent mode SatVee, Vi=Vee 6 10
, 475V < Vg < 5.25V 50 70
lee 5-V Supply current Dominant V=0V, 60 Q Load, Sat 0V mA
4.5V < Ve < 55V 75
Recessive V| = Ve, No Load, Sat OV 6 10
7.11 S-Pin Characteristics
over recommended operating conditiions (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
iy High level input current Sat2v 20 40 70
I Low level input current S at 0.8V 5 20 30 bA
7.12 VREF-Pin Characteristics
over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Ve Reference output voltage =50 pA < I < 50 pA 04Vee  058Vee 08Vee| W
WWW.SZTDBDT.COM
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8 Parameter Measurement Information

I0{CAMH) Dominant o

T 3.5V — chﬂnm
Vo (CANH) /
25V

Vo(canH) +Voicany) Recessive
2
T Voc \

\I"l _—
+ lo(CAML)
VES] VaicaNL) —_—— 15V — V(]L'CANL]
p!
Figure 11. Driver Voltage, Current, and Test Figure 12. Bus Logic State Voltage Definitions
Definition
o
CANH 330 1%
TXD
ov Vob < R
| -2V Vigst TV
S A
GANL 330 1%
Figure 13. Driver Vg Test Circuit
CANH " Vee
Vi Vegl2 Veel2
I I
= —4 I —T T T W
" {Efﬁ ~T~ Vo tpLy — tpHL —H—Pl
C, =100 pF
(see Note B)

|
— pp— Voio)
0.9V W% |
Vo | | 05V
& —+—10% —

L e o e W

Figure 14. Driver Test Circuit and Voltage Waveforms

vi(canL) 4| CANL |

*

Figure 15. Receiver Voltage and Current Definitions
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Parameter Measurement Information (continued)
CANH 35V
Vi | 2V | 24V
TVI o RXD +— o [ | — 1.5V
CANL L tpuy —4— tpp —4—P

—— Vou
See Note A Cp =15 pF = 20% — 90% — K |
( )15V s (See Note B) Vo Vo 0.7 Vec | 0.3 Ve
; T 10% Vor

|
—t
e

A.  The input pulse is supplied by a generator having the following characteristics: PRR £ 125 kHz, 50% duty cycle, t, <6
ns, ty= 6ns, Zo=500.

B. Ciindudes instrumentation and fixture capacitance within +20%.
Figure 16. Receiver Test Circuit and Voltage Waveforms

Table 1. Differential Input Voltage Threshold Test

INPUT OUTPUT

Vcanu VeanL Vil R
-11.1V —12v 900 mVv L Vi

12v 111V 900 mVv L

—BY —12v (") L

12v Bv Bv L
-11.5¥ —12v 500 mVv H Vou

12v 11.5V 500 mVv H

—12v BV (") H

BV 12v Bv H

Open Open X H

DuT

r T 1

' I CANH

IN F*—T*+Y—"™ = —\ [\ Vee
T L < s00 —ov

I
| |
ol 9! } +1% |
Vi I CANL T — Vou
| | NOTE: C, = 100pF Vo | | 50 %
RXD | | includes R | W S VoL
+ | instrumentation ﬁ_ ten _.'|
| o— | ;ﬁitl_l%rtngapautance NOTE: All V| input pulses are supplied by a generator having the
Vo L - following characteristics: t; or tf £6 ns, Pulse Repetition Rate
B :15 pF £20% (PRR) = 25kHz, 50% duty cycle
Figure 17. Tgy Test Circuit and Waveform
WWW.SZTDBDT.COM
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27 Q 1%
AVgyss)
Vi “bﬂ ___“_¢_
47 nF . = Vorcan) * Vorcany) '
2

27 Q 1%

+20%
h

MOTE: All'V, input pulses are from 0V to V¢ and supplied by a generator having the following characteristics: t, or & £ 6 ns.
Pulse Repetition Rate (PRR) = 125 kHz, 50% duty cycle.

Figure 18. Common Mode Output Voltage Test and Waveforms

T
I’ 1
CANH
—
| I TXD Input 50% —
TXD 60 0
Vi e 24, —
: o H H—H—‘nm.n
g
| RXD Output 50%
| INDTE:C,_=1D|JpF
RXD includes instrumentation
+ i and fixture capacitance
| | within:20%
Vo L__ 2 __ 1

_ | 15 pF £20%

A, AV input pulses are from 0V to Ve and supplied by a generator having the following characteristics: t; or & £ 6 ns.
Pulse Repetition Rate (PRR) = 125 kHz, 50% duty cycle.

Figure 19. T oop) Test Circuit and Waveform

et Voo
CL
manNMB;]H

CANH

TXD

3

(See Note A)

A, AV input pulses are from 0 V to Ve and supplied by a generator having the following characteristics: & or t = 6 ns.
Pulse Repetition Rate (PRR) = 500 Hz, 50% duty cycle.

B. C_ =100 pF includes instrumentation and fidure capacitance within +20%.

Figure 20. Dominant Time-Out Test Circuit and Waveforms

WWW.SZTDBDT.COM
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|
1 |
[los(ss)l
los [losp) | :
+—
CANH | 200ps —H
TXD oV |
) |
0VorVee i 12V
|
S McanL @ -12Vor12V Vin |
oV | _—
|
or H—D{»mus
oV : -t
Vin |
|
: -12V
|

Figure 21. Driver Short-Circuit Current Test and Waveform

9 Detailed Description

9.1 Overview

The SN65HVD1050 CAN tranceivers is compatible with the 1SO1189-2 High Speed CAN (Controller Area
Network) physical layer standard. It is designed to interface between the differential bus lines in controller area
network and the CAN protocol controller at data rates up to 1 Mbps.

9.2 Functional Block Diagram

Mode Control } 8 S

Overtemperature
Sensor

Vee (3)

b
1 Dominant
Time-Out

Driver

XD

RXD%

9.3 Feature Description
9.3.1 Mode Control

9.3.1.1 Normal Mode

Select the normal mode of the device operation by setting the S pin low. The CAN bus driver and receiver are
fully operational and the CAN communication is bidirectional. The driver is translating a digital input on TXD to a
differential output on CANH and CANL. The receiver is translating the differential signal from CANH and CANL to
a digital output on RXD.

WWW.SZTDBDT.COM
11 , 17



S

Tudi Semiconductor

9.3.3 Thermal Shutdown

The SNG65HVD1050 has a thermal shutdown feature that tums off the driver outputs when the junction
temperature nears 190°C. This shutdown prevents catastrophic failure from bus shorts, but does not protect the
circuit from possible damage. The user should strive to maintain recommended operating conditions and not
exceed absolute-maximum ratings at all times. If an SN65HVD1050 is subjected to many, or long-duration faulis
that can put the device into thermal shutdown, it should be replaced.

9.3.4 Vper

A reference voltage of Vqc/2 is available through the Vgee output pin. The Vgee voltage should be tied to the
common mode point in a split termination network to help stabilize the output common mode voltage. See
Figure 27 for more application specific information on properly terminating the CAN bus.

If the Vgeg output pin is not used it can be left floating.

9.3.5 Operating Temperature Range
The SN65HVD1050 is characterized for operation from —40°C to 125°C.

9.4 Device Functional Modes

Table 2. Driver

INPUTS OUTPUTS BUS STATE

XD st CANH' CANL™
L L or Open H L DOM INANT
H X Z z RECESSIVE
Open X Z Z RECESSIVE
X H Z 4 RECESSIVE

(1) H = high level; L = low level; X = irelevant; ? = indeterminate; Z = high impedance

Table 3. Receiver

DIFFERENTIAL INPUTS OUTPUT RXD'" BUS STATE
Vip = V(CANH) - V(CANL)
Vip 2 0.9V L DOMINANT
0.5V < Vip < 0.9V ? ?
Vip < 0.5V H RECESSIVE
Open H RECESSIVE

(1) H = high level; L = low level; X = irelevant; ? = indeterminate; Z = high impedance

WWW.SZTDBDT.COM
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Table 4. Parametric Cross Reference With the TJA1050
TJA1050'" PARAMETER HVD1050
TRANSMITTER SECTION
Vin High-level input voltage Recommended V4
ViL Low-level input voltage Recommended V).
(I™ High-level input current Driver liy
M Low-level input current Driver I
BUS SECTION
Iy Power-off bus input current Receiver ljjom
logse Short-circuit output current Driver lnsss)
Voidem) Dominant output voltage Driver Vo)
Wi ity () Differential input voltage Receiver Vit and recommended Vip
Vijdify(hys) Diffrential input hysteresis Receiver Viys
Voireces) Recessive output voltage Driver Viar)
Voudinibus) Differential bus voltage Driver Viopioy and Viopry
Ritem) CANH, CANL input resistance Receiver Ry
Rigain Differential input resistance Receiver Rip
Riemimy Input resistance matching Receiver R m)
Ci Input capacitance to ground Receiver C
Cigain Differential input capacitance Receiver Cip
RECEIVER SECTION
lon High-level output current Recommended lox
la Low-level output current Recommended lg.

Vref PIN SECTION

Vet Reference output voltage Vo
TIMING SECTION
tamxo-ausen) Delay TAD to bus active Driver toLq
taTX0-BUSal Delay TXD to bus inactive Driver tpq
taiBUSan-RAD) Delay bus active to RXD Receiver tpy
tapuseiRxD) Delay bus inactive to RXD Receiver tpy
t4meD-BUSon) * td(BUSON-RYD) Device t oop1
YT BUSHn + taBUSo-RED) Device f oopz
tdommxo) Dominant time out Driver fgom
S PIN SECTION
Vin High-level input voltage Recommended V4
ViL Low-level input voltage Recommended V),
lin High-level input current lin
M Low-level input current I

(1) From TJA1050 Product Specification, Philips Semiconductors, 2002 May 16.

WWW.SZTDBDT.COM

17




ARIUES=

Tudi Semiconductor

L
TXD Input RXD OQOutput
Vec——
- Vce
4.3 kQ) i 250
Input - Output
6V 6V
CANL Input
Input Input
40V 40 V
S Input CANH and CANL Outputs
—Vce Vec — —
4.3 kQ CANH
Input - ® » CANL
6V 40 kQ 4é %40\;% 40V
Vref Output
—\Vece
2kQ
OQutput
2kQ
40 vV
Figure 22. Equivalent Input and Output Schematic Diagrams
WWW.SZTDBDT.COM



Tudi Semiconductor

Order information

ARUNA=

. Marking
Order Number Package Package Quantity On The park
SN65HVD1050DR-TUDI SOP8 Tape,Reel,2500 SN65HVD1050DR

WWW.SZTDBDT.COM
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]
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\ |
WWW.SZTDBDT.COM

17




TSR

Tudi Semiconductor

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.

WWW.SZTDBDT.COM
17, 17



	页 1
	页 2
	页 3

