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Features o
PR
@ + 15kV ESD Protection FAU:L% <F| ?ECC
® + 60V Fault Protection P
@® Guaranteed 10Mbps Data Rate OErRE [3] 614
(MAX3441E/MAX3443E) o [4}—p> [5 ] ano
® Hot Swappable for Telecom Applications DIP/SO
® True Fail-Safe Receiver Inputs MAX3440E
® Enhanced Slew-Rate-Limiting Facilitates MAX3441E
Error-Free Data Transmission —
(MAX3440E/MAX3442E/MAX3444E) RO [7 @L_T 5] vec
@ Allow Up to 128 Transceivers on the Bus RE [2 718
® -7V to +12V Common-Mode Input Range DE E@ 51 A
@® Automotive Temperature Range (-40° C to +125° C) i [4] 5] oo
@ Industry-Standard Pinout
DIP/SO

Applications MAXa443E

P

RS-422/RS-485 Communications RO E% 8 ] Ve

Truck and Trailer Applications =0 o
Industrial Networks 50 4
Telecommunications Systems

Automotive Applications o [4] 5 | GND
HVAC Controls DIP/SO

MAX3444E

General Description

The MAX3440E- MAX3444E fault-protected RS-485 and J1708 transceivers feature + 60V
protection from signal faults on communication bus lines. Each device contains one differential
line driver with three-state output and one differential line receiver with three-state input. The 1/4-
unit-load receiver input impedance allows up to 128 trans-ceivers on a single bus. The devices
operate from a 5V supply at data rates of up to 10Mbps. True fail-safe inputs guarantee a logic-
high receiver output when the receiver inputs are open, shorted, or connected to an idle data line.
Hot-swap circuitry eliminates false transitions on the data bus during circuit initialization or
connection to a live backplane. Short-circuit current-limiting and ther-mal shutdown circuitry
protect the driver against exces-sive power dissipation, and on-chip £ 15kV ESD protection
eliminates costly external protection devices.

The MAX3440E- MAX3444E are available in 8-pin SO and PDIP packages and are specified over
industrial and automotive temperature ranges.
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ABSOLUTE MAXIMUM RATINGS

Voltages Referenced to GND

S

Tudi Semiconductor

Operating Temperature Ranges

|4 o7 oSS SUR SR +7V MAX344_EE_ _
FAULT, DE/RE, RE, DE, DE, DI, TXD.......... -0.3Vto (Voo + 0.3V) MAX344_EA_ _
AL B (NOTE 1) e +60V Storage Temperature Range
RO -0.3Vto (Vee + 0.3V) Junction Temperature
Short-Circuit Duration (RO, A, B) v Continuous Lead Temperature (soldering, 10s)
Continuous Power Dissipation (Ta = +70°C) Soldering Temperature (reflow)

SO (derate 5.9mW/°C above +70°C) ....ccoooeeiiiiinn. 471mwW

PDIP (derate 9.09mW/°C above +70°C)........cccccecee.n. 727TmW

Note 1: A, B must be terminated with 54Q or 100Q to guarantee +60V fault protection.

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 in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

DC ELECTRICAL CHARACTERISTICS

(Vcc = +4.75V to +5.25V, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Voc = +5V and Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
DRIVER
Figure 1, R = 100Q 2 V
Differential Driver Qutput Vob 2 - =2 v
Figure 1, R = 54Q 1.5 Vee

Change in Magnitude of . 3
BiTerEl Ol ElEES AVoD Figure 1, RL = 100 or 54Q (Note 2) 0.2 Vv
Driver Common-Mode :
Output Voltage Voc Figure 1, R_ = 100 or 54Q Veg /2 3 vV
Change in Magnitude of ; 3
Eoriran-Mode ishage AVoc | Figure 1, RL = 100€ or 54Q (Note 2) 0.2 V
DRIVER LOGIC
Driver Input High Voltage VDIH 2 V
Driver Input Low Voltage VDIL 0.8 Vv
Driver Input Current IDIN +2 pA
Driver Short-Circuit Output Current OV <Vour <+12V +350

losp mA
(Note 3) -7V <Vout < Voo -350
Driver Short-Circuit Foldback (Voo - 1V) <Vour < +12V (Note 3) +25

lOSDF mA
Output Current -7V <Vour < +1V (Note 3) -25
RECEIVER

Vce = GND, Va B = 12V 250 i
Input Current IAB A B [Va B =-7V -150 s
Va, B = £60V 6 mA

Receiver Differential Threshold Wi 7V <Vou < +12V 200 50 sl
Voltage
Receiver Input Hysteresis AVTH 25 mV
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DC ELECTRICAL CHARACTERISTICS (continued)

(Voo = +4.75V to +5.25V, Ta = Tmin to Timax, unless otherwise noted. Typical values are at Vgc = +5V and Ta = +25°C))

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
RECEIVER LOGIC
Qutput High Voltage VoH Figure 2, loH = -1.6mA Vee- 0.6 V
Output Low Voltage VoL Figure 2, loL = TmA 0.4 V
Three-State Output Current at
+
Receiver lozr |0V <Va B<VCC +1 HA
Receiver Input Resistance Rin -7V <Vem < +12V 48 kQ
Receiver Output Short-Circuit
= s
e i losR 0V <Vro £ Vee +95 mA
CONTROL
Control Input High Voltage VcH | DE, DE, RE, DE/RE 2 Vv
In'pL'JtCurrent Latch During First I DE. DE/RE. RE 90 i
Rising Edge
SUPPLY CURRENT
MAX3440E (DE/RE = Vo),
MAX3442E (DE = Vg, 30
No load, RE = GND)'_ _
Normal Operation la Dl = Vce MAX3444E (DE = RE = GND) mA
or GND | MAX3441E (DE/RE = Vco),
MAX3443E (DE = Vg, 10
RE = GND)
DE = GND, RE = Vi (MAX3442E/ o0
MAX3443E)
Supply Current in Shutdown Mode Isipn | DE = GND, RE = Vce, TA = +25°C 10 LA
(MAX3442E/MAX3443E)
DE = RE = Ve (MAX3444E) 100
DE = RE = Ve, Ta = +25°C (MAX3444E) 10
Supply Current with Output Shorted | DE = GND, RE = GND, no load +15 il
to £60V ] output in three-state (MAX3443E)

PROTECTION SPECIFICATIONS

(Vce = +4.75V 1o +5.25V, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Voc = +5V and Ta = +25°C))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Qvervoltage Protection A, B; Rsource = 0, RL = 54Q +60 \
ESD Protection A B Human Body Model +15 kV
FAULT DETECTION
Receiver Differential Threshold FDIPH Vem = OV, high limit 270 450 mV
Receiver Differential Threshold FDIPL Vem = 0V, low limit -450 -270 mV
Fault-Detection Common-Mode
Input Voltage Positive 12 v
Fault-Detection Common-Mode 7 vV

Input Voltage Negative
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SWITCHING CHARACTERISTICS (MAX3440E/MAX3442E/MAX3444E)

(Vce = +4.75V to +5.25V, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Voc = +56V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
; MAX3440E/MAX3442E,
Driver Propagation Delay ;LL'_'_"/;’ Figure 3, R = 54Q, C_ = 50pF 2000 ns
MAX3444E, Rpirr = 60Q, Cpirr = 100pF
Driver Differential Propagation Delay EZ'L_E Figure 4, RL = 54Q, CL = 50pF 2000 ns
Dpen Riticiehtial O tLHtH. | Figure 4, R = 54Q, CL = 50pF 200 2000 | ns
Transition Time
5 RL = 54Q, C. = 50pF,
Driver Output Skew rSKEWAB' tsk EwaAB = ItPLHA - tPHLBI, 350 ns
e tskewBaA = ItPLHB - tPHLAI
Differential Driver Output Skew tDSKEW PLm bt Bl=ipE 200 ns
tDSKEW = ItDPLH - tDPHLI
Maximum Data Rate fMAX 250 kbps
Driver Enable Time to Output High tpozH | Figure 5, RL = 500Q, CL = 50pF 2000 ns
Driver Disable Time from Output High tPDHZ Figure 5, RL = 5008, CL = 50pF 2000 ns
Driver Enable Time from Shutdown to t Figure 5, RL = 5004, CL = 50pF 49 &
Output High PDHS | (MAX3442E/MAX3444E) ' H
Driver Enable Time to Output Low tPDZL Figure 6, RL = 500Q, C|_ = 50pF 2000 ns
Driver Disable Time from Output Low tpDLZ Figure 6, R = 500Q, C| = 50pF 2000 ns
Driver Enable Time from Shutdown to ¢ Figure 6, R = 5009, C| = 50pF 40 S
Output Low POLS | (MAX3442E/MAX3444E) : H
Driver Time to Shutdown tSHDN RL = 5009, CL = 50pF (MAX3442E/MAX3444E) 800 ns
Receiver Propagation Delay ttHPLH' Figure 7, CL = 20pF, Vip = 2V, Vgm = 0V 2000 ns
RPHL
Receiver Output Skew trRskew | CL = 20pF, tRSkEw = ItRPLH - tRPHLI 200 ns
Receiver Enable Time to Output High trRPZH Figure 8, RL = 1kQ, CL = 20pF 2000 ns
E?gchelver Disable Time from Output i Figikes; Bl e 0, = 20p5F 2000 o
Receiver Wake Time from Shutdown tRPWAKE Eﬁ:;gi{;é;;;;dié): 20pF 4.2 us
Receiver Enable Time to Output Low tRPZL Figure 8, R = 1kQ, C = 20pF 2000 ns
Receiver Disable Time from Output Low tRPLZ Figure 8, RL = 1kQ, C| = 20pF 2000 ns
Receiver Time to Shutdown tSHDN L. = 5008, Cp.=S0pF 800 ns

(MAX3442E/MAX3444E)
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SWITCHING CHARACTERISTICS (MAX3441E/MAX3443E)

(Vcec = +4.75V to +5.25V, Ta = TmIN to Timax, unless otherwise noted. Typical values are at Ve = +5V and Ta = +25°C))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

. . tPLHA, »
Driver Propagation Delay P S Figure 3, RL = 27Q, CL = 50pF 60 ns

. y . ; tDPLH, ; _ _
Driver Differential Propagation Delay ey Figure 4, R = 54Q, C|_ = 50pF 60 ns
Driver Differential Output , B B
Tiarsiton Tiria tLHtHL | Figure 4, R = 54Q, C = 50pF 25 ns

¢ RL = 54Q, CL = 50pF,
Driver QOutput Skew SKEWAB: tsSkEWAB = ItPLHA - tPHLBI, 10 ns
tSKEWBA
tSKEWBA = ItPLHB - tPHLAI

i . . RL = 54Q, C|_ = 50pF,

Differential Driver Output Skew t 10 ns
3 DSKEW | toskew = ItopLH - toPHL

Maximum Data Rate fMAX 10 Mbps
Driver Enable Time to Output High tPDZH Figure 5, RL = 500Q, C| = 50pF 1200 ns
Driver Disable Time from Output High tPpHZ Figure 5, R = 500Q, C = 50pF 1200 ns
Driver Enable Time from Shutdown to :
Output High troHs | Figure 5, RL = 5008, C = 50pF (MAX3443E) 4.2 ys
Driver Enable Time to Qutput Low tPDZL Figure 6, RL = 500Q, C|_ = 50pF 1200 ns
Driver Disable Time from Output Low tpDLZ Figure 6, RL = 500Q, C| = 50pF 1200 ns
Driver Enable Time from Shutdown to y
Ouipit Law tPDLS Figure 6, RL = 500Q, C| = 50pF (MAX3443E) 4.2 ys
Driver Time to Shutdown tSHDN Figure 6, R = 5000, C| = 50pF (MAX3443E) 800 ns
Receiver Propagation Delay ttzzt"—t Figure 7, CL = 20pF, ViD = 2V, Vcm = OV 85 ns
Receiver Output Skew tRskeEw | CL = 20pF, tiRSKEW = tRPLH - tRPHLI 15 ns
Receiver Enable Time to Output High tRPZH Figure 8, RL = 1kQ, C| = 20pF 400 ns
ﬁiegohelver Disable Time from Qutput i Figure 8, R = 1k, CL = 20pF 400 ns
Receiver Wake Time from Shutdown trPwaKE | Figure 8, RL = 1kQ, CL= 20pF (MAX3443E) 4.2 ys
Receiver Enable Wake Time from !
Shutdawn tRPSH Figure 8, R = 1kQ, C| = 20pF 400 ns
Receiver Disable Time from Qutput Low tRPLZ Figure 8, RL = 1kQ, CL= 20pF 400 ns
Receiver Time to Shutdown tSHDN RL = 500Q, C = 50pF (MAX3443E) 800 ns

Note 2: AVpp and AV are the changes in Vop and Vog, respectively, when the DI input changes state.
Note 3: The short-circuit output current applies to peak current just before foldback current limiting; the short-circuit foldback output
current applies during current limiting to allow a recovery from bus contention.
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Test Circuits and Waveforms

DI

=]
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Figure 1. Driver Vop and Voc

Figure 2. Receiver VoH and VoL
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GENERATOR
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Figure 3. Driver Propagation Times

CL= 50pF (NOTE 5)

3V
_T_ * E 15V 1.5V
i A Gt T 0
:I: R out tDPHL
— L
GENERATOR B =
(NOTE 4) 500 ~ 20V
o
Gt A-B
T e ~ 20V

Figure 4. Driver Differential Output Delay and Transition Times
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Test Circuits and Waveforms (continued)
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DI
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Figure 5. Driver Enable and Disable Times
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Figure 6. Driver Enable and Disable Times

{ A 2.0V
Vi Ao
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(NOTE 4) 500 B CL = 20pF i
I (NOTE 5)
— tRPLH — ‘d—lﬁFHL
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1.0V —— ——— 1 Vi
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Figure 7. Receiver Propagation Delay
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Test Circuits and Waveforms (continued)
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tRPWAKE
Vou
RO \ 15V

vV

RE 1.5V
—

<&— [RPHZ
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f

VaH

S

S10PEN
S2 CLOSED
Vg3 =15V

S10PEN
S2 CLOSED
Vgg =15V

RO

RO

Ve

O

|||—

3V

trPzL
tapsL

$1CLOSED
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Vg3 =-15V

1.5V

Voo
1.5V

ki

VoL

3V

$1 CLOSED
S2 OPEN
Vgg=-15V

Ve

-
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Figure 8. Receiver Enable and Disable Times

Note 4: The input pulse is supplied by a generator with the following characteristics: f = SMHz, 50% duty cycle; tr < 6ns; Zg = 50Q.

Note 5: C| includes probe and stray capacitance.
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Pin Description

PIN

MAX3440E
MAX3441E

MAX344
MAX344

2E
3E

MAX3444E

NAME

FUNCTION

FAULT

Fault output. 1 = fault; 0 = normal operation
A or B under the following conditions:
¢ A-B differential <200mV
¢ A shorted to B
e A shorted to a voltage within the common-mode range
(detected only when the driver is enabled)
* B shorted to a voltage within the common-mode range
(detected only when the driver is enabled)
¢ A or B outside the common-mode range

Receiver Output. If receiver enabled and (A-B) = -50mV,
RO = high; if (A-B) =-200mV, RO = low.

Receiver Output Enable. Pull RE low to enable RO.

Driver Output Enable. Pull DE low to enable the outputs.
Force DE high to three-state the outputs. Drive RE and DE
high to enter low-power shutdown mode.

DE/RE

Driver/Receiver Output Enable. Pull DE/RE low to three-
state the driver output and enable RO. Force DE/RE high
to enable driver output and three-state RO.

DE

Driver Output Enable. Force DE high to enable driver. Pull
DE low to three-state the driver output. Drive RE high and
pull DE low to enter low-power shutdown mode.

DI

Driver Input. A logic-low on DI forces the noninverting
output low and the inverting output high. A logic-high on
Dl forces the noninverting output high and the inverting
output low.

TXD

J1708 Input. A logic-low on TXD forces outputs A and B
to the dominant state. A logic-high on TXD forces outputs
A and B to the recessive state.

GND

Ground

Noninverting Receiver Input/Driver Qutput

Inverting Receiver Input/Driver Output

[l BN N>l e

(N[O

(<l BNl He>l R e

Vce

Positive Supply, Vcc = +4.75V to +5.25V

WWW.SZTDBDT.COM
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Function Tables

Table 1. MAX3440E/MAX3441E Fault Table

<0.45V and 20.27V

<0.27V and >-0.05V

<-0.05V and =-0.2V

<12V and =-7V

INPUTS OUTPUTS
A-B FAULT
i FAULT CONDITION
Vip DIFFERENTIAL COUgI?Th‘ngDE RO CONDITIONED
INPUT VOLTAGE BY DELAY
>0.45V 1 0 Normal operation

1

Indeterminate

Indeterminate

1

1

Low-input differential voltage

Indeterminate

1

Low-input differential voltage

(Note 1)
<-0.2V and >-0.27V 0 il Low-input differential voltage
<-0.27V and >-0.45V 0 Indeterminate .
Indeterminate
<-0.45V 0 0
X <-7V or >+12V Indeterminate 1 QOutside common-mode voltage range

X = Don’t care.

Note 1: Receiver output may oscillate with this differential input condition.

Table 2. MAX3440E/MAX3441E

(RS-485/RS-422)

Table 3. MAX3442E/MAX3443E

TRANSMITTING
(RS-485/RS-422) INPUTS OUTPUTS
TRANSMITTING RE DE DI A B
INPUTS OUTPUTS 0 0 X High-Z High-Z

DE/RE DI A B 0 1 0 0 1
0 High-Z High-Z 0 1 1 1 0

1 0 0 1 1 0 X Shutdown | Shutdown
1 1 0 1 1 0 0 1
X =Don't care. 1 1 il 1 0

Table 4. MAX3444E (J1708) Application

X =Don't care.

Table 5. MAX3440E/MAX3441E

(RS-485/RS-422)

TRANSMITTING RECEIVING
INPUTS OUTPUTS CONDITIONS INPUTS OUTPUTS

TXD DE A B — DE/RE (A - B) RO

0 1 High-Z High-Z — 0 >-0.05V 1

1 1 High-Z High-Z — 0 <-0.2V 0

0 0 0 1 Dominant state 0 Open/shorted 1

1 0 High-Z High-Z Recessive state 1 X High-Z

X =Don't care.

WWW.SZTDBDT.COM
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Function Tables (continued)

Table 6. MAX3442E/MAX3443E

(RS-485/RS-422) Table 7. MAX3444E (RS-485/RS-422)
RECEIVING RECEIVING
INPUTS OUTPUTS INPUTS OUTPUTS
RE DE (A-B) RO RE DE (A-B) RO
0 X >-0.05V 0 X >-0.05V 1
0 X <-0.2V 0 0 X <-0.2V 0
0 X Open/shorted 1 0 X Open/shorted 1
1 1 X High-Z 1 0 X High-Z
1 0 X Shutdown 1 1 X Shutdown

X =Don't care.

Detailed Description

The MAX3440E-MAX3444E fault-protected transceivers
for RS-485/RS-422 and J1708 communication contain
one driver and one receiver. These devices feature fail-
safe circuitry, which guarantees a logic-high receiver
output when the receiver inputs are open or shorted, or
when they are connected to a terminated transmission
line with all drivers disabled (see the True Fail-Safe
section). All devices have a hot-swap input structure
that prevents disturbances on the differential signal
lines when a circuit board is plugged into a hot back-
plane (see the Hot-Swap Capability section). The
MAX3440E/MAX3442E/MAX3444E feature a reduced
slew-rate driver that minimizes EMI and reduces reflec-
tions caused by improperly terminated cables, allowing
error-free data transmission up to 250kbps (see the
Reduced EMI and Reflections section). The MAX3441E/
MAX3443E drivers are not slew-rate limited, allowing
transmit speeds up to 10Mbps.

X =Don't care.

WWW.SZTDBDT.COM
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ORDERING INFORMATION

Order Number Package Package Quantity Or?ﬂﬁr::iggrk
MAX3441EAPA-TUDI DIP8 Tube,50,A box of 2000 MAX3441EAPA
MAX3441EASA-TUDI SOP8 Tape,Reel, 2500 MAX3441EASA
MAX3441EEPA-TUDI DIP8 Tube,50,A box of 2000 MAX3441EEPA
MAX3441EESA-TUDI SOP8 Tape,Reel, 2500 MAX3441EESA
MAX3442EAPA-TUDI DIP8 Tube,50,A box of 2000 MAX3442EAPA
MAX3442EASA-TUDI SOP8 Tape,Reel,2500 MAX3442EASA
MAX3442ECPA-TUDI DIP8 Tube,50,A box of 2000 MAX3442ECPA
MAX3442EEPA-TUDI DIP8 Tube,50,A box of 2000 MAX3442EEPA
MAX3442EESA-TUDI SOP8 Tape,Reel,2500 MAX3442EESA
MAX3443EAPA-TUDI DIP8 Tube,50,A box of 2000 MAX3443EAPA
MAX3443EASA-TUDI SOP8 Tape,Reel, 2500 MAX3443EASA
MAX3443ECSA-TUDI SOP8 Tape,Reel, 2500 MAX3443ECSA
MAX3443EEPA-TUDI DIP8 Tube,50,A box of 2000 MAX3443EEPA
MAX3443EESA-TUDI SOP8 Tape,Reel,2500 MAX3443EESA
MAX3444EAPA-TUDI DIP8 Tube,50,A box of 2000 MAX3444EAPA
MAX3444EASA-TUDI SOP8 Tape,Reel,2500 MAX3444EASA
MAX3444EESA-TUDI SOP8 Tape,Reel,2500 MAX3444EESA

WWW.SZTDBDT.COM
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1
]
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
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r

r

E j Symbol Min Non Max
EC jﬂ AT 6.28 6.33 6.38
A2 6.33 6.38 6.43
EC j] A3 7.52 7.62 i
£‘ f’\\ 17 A4 7.80 8.40 9.00
B1 9.15 9.20 9.25
R—\ /—R
T
‘[)—> B2 9.20 9.25 9.30
]ﬁu# C 557
-~ &N
m m
D 1.52
T E 0.43 0.45 0.47
—
Y e F 2.54
' G 0.25
A3
- H 1.54 1.59 1.64
Al
[ro T 3.97 5.7 4,30
\
/ R 0.20
—\M ) M1 9° 10° 11°
(@)
M2 1i® 12° 19e
A2
A4
WWW.SZTDBDT.COM
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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.

@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.
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