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Product Specification

TUDI-MAX3471CUA/MAX3471EUA

1.6HA, RS-485/RS-422, Half-Duplex, Differential
Transceiver for Battery-Powered Systems
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Features
@ 1.6pA Supply Current with Receiver Enabled
@®-+2.5V to +5.5V Single-Supply Operation RO [ 1 8| Vcc
@ True Fail-Safe Receiver Input =
. } RE | 2 /| B
@ Available in pMAX Package
@® 1/8-Unit-Load Receiver Input DE [3 6] A
@®-7V to +10V Common-Mode Input Voltage Range DIl | 4 5 | GND

MSOP8
Description

The MAX3471 half-duplex transceiver is intended for lithium battery-powered RS-485/RS-422
applications. It draws only 1.6A (typical) supply current from a 3.6V supply with the receiver
enabled and the driver dis-abled. Its wide 2.5V to 5.5V supply voltage guarantees operation over
the lifetime of a lithium battery. This device features true fail-safe operation that guar-antees a
logic-high receiver output when the receiver inputs are open or shorted. This means that the
receiv-er output will be a logic high if all transmitters on a ter-minated bus are disabled (high
impedance).

The MAX3471 has a 1/8-unit load input resistance. When driver outputs are enabled and pulled
above Vcc or below GND, internal circuitry prevents battery back-charging. The MAX3471 is
available in an 8-pin pMAX package.

Applications

@®Remote Meter Reading
@Battery-Powered Differential
@® Communications Level Translators
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Typical Application Circuit
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ABSOLUTE MAXIMUM RATINGS (Note 1)
SUPPIY VOItage (Vco) .o N
Control Input Voltage (RE, DE)................... -0.3V to (Vco) + 0.3V)
Driver Input Voltage (DI).......cccccccovvervennnnnn. -0.3V to (Vco) + 0.3V)
Driver Output/Receiver Input Voltage (A, B).....cccccocveneee. +10.5V
Receiver Output Voltage (RO).........cceuu.e. -0.3V to (Vco) + 0.3V)
Continuous Power Dissipation
MMAX (derate 4.5mW/°C above +70°C) .......ccccceouennnn. 362mwW
Operating Temperature Ranges
MAX3ATLICUA. ... 0°C to +70°C
MAX3A7LIEUA......cco e -40°C to +85°C

Storage Temperature Range ..........ccceeevnenne -65°C to +160°C
Lead Temperature (soldering, 10S€C) ........cccccvvvrvrvnnnnn, +300°C

Note 1: All currents into the device are positive; all currents out of the device are negative. All voltages are referred to device

ground unless otherwise noted
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DC ELECTRICAL CHARACTERISTICS

(Vecc = +2.5V to +5.5V, Ta = Tu to Twmax, unless otherwise noted. Typical values are at Vcc = +3.
6V and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX [UNITS
Differential Driver Output .
V Figure 1(R=open Vee \
(no load) ot 9 ( pen)
R=750Q(RS-
15 |3.28
422)
Differential Driver Output _ R=27QRS- | 5 1083
. Vob2 Figure 1 485) \%
(with load)
R=27Q(RS-
485),Vcc=5V, 15
Ta=+25
Change in Magnitude
of Differential Output Vob Figure 1, R=750Q or 27Q 0.2 \%
Voltage(Note 2)
Driver Common-Mode .
V F 1,R=750Q or 27Q 6%V \
Output Voltage oc igure 1, 50Q or 0.6
Change in Magnitude
of Common-Mode Voc Figure 1, R=750Q or 27Q 0.2 \%
Voltage(Note 2)
Input High Voltage ViH DE,DI,RE 0.7%Vcc \%
Input Low Voltage Vi DE,DI,RE 0.3%Vcc \
DI Input Hysteresis Vhvs 100 mV
+0.
I tC t I DE,DI,RE — +1 A
nput Curren N1 001 v
Input Current (A and B), I DE=GND,Vec= Vin=10V 0.105 A
Half Duplex N GND or 5.5V Vin=-7V -0.075
WWW.SZTDBDT.COM
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DC ELECTRICAL CHARACTERISTICS Continued

(Vec = +2.5V to +5.5V, Ta = Tu to Twmax, unless otherwise noted. Typical values are at Vcc = +3.
6V and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX |[UNITS
Driver Short-Circuit Vee< 3.6V -60 60
I -7TN< V 10V A
Output Current(Note 3) %P S Vours 10 Veg 5.5V -130 130 m
Receiver Differential
Threshold Voltage Vi -7V< Veng 10V -450 | -250 | -50 mV
Receiver Input Hysteresis VrH Vem=0 32 mV
Receiver Output High Vor b=-0.8MAVio=-50mV  |Ve-0.4 Y,
Voltage
Receiver Output Low Voo b=2.2MA Vio=-450mV 04 | Vv
Voltage
Three-State Current at
cc _'__
Receiver Output lozs O< Vos V 1 HA
Receiver Input Resistance Rin -7V< Veng 10V 96 kQ
i - Veg 3.6V -20 50
Recelyer Qutput Short oo O< Veos Ve < mA
Circuit Current Vo< 5.5V -40 110
Ve 3.6V,n0 load| DE=Ve 50 60
,RE=DI=GND or
Vee, Va=Ve=0 DE=GND 1.6 2
Supply Current lec M A
Ves 5.5V,no load|  DE=Ve 83 | 100
,RE=DI=GND or
Vee Va=Vs=0 DE=GND 2.8 4
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SWITCHING CHARACTERISTICS

(Vecc= +2.5V to +5.5V, Ta = Tmin to Twmax, unless otherwise noted. Typical values are at Vcc = +3.6V
and Ta = +25°C))

PARAMETER SYMBOL CONDITIONS MIN | TYP | MAX|UNITS
Driver Input to toru t Figures 3 and 5,Roirr=1.5kQ,Cu1 = 14 5 s
Output Propagation Delay PR EBRE C.2=100pF ' H
Driver Output Skew Figures 3 and 5,Roirr=1.5kQ,Cu1 =
(topn-torrL) tosew C.=100pF 0.025 HS
Driver Rise or Fall Time tor, tor Figures 3 and 5,Rorr=1.5kQ,Cu = 075|134 | 1.75 | wus
C2=100pF
Driver Enable Time to i Figures 4 and 6,C.=100pF,S2 15 6 S
Output High oo closed,S1 open ' H
Driver Enable Time to Figures 4 and 6,C.=100pF,S1
Output Low toz. closed,S2 open 0.86 4 uS
Driver Disable Time from tor Figures 4 and 6,C.=15pF,S1 closed, 04 | 15 us
Low S2 open
Driver Dlsab_le Time from tori Figures 4 and 6,C.=15pF,S2 closed, 06 | 15 us
High S1 open
i t 52 12
Receiver Input to Output | T | o6 7 and 9.C.=15pF, [Vio|=2V uS
Propagation Delay treHL 6.4 12
Differential Receiver Skew Trskew Figures 7 and 9, |Vio|=2V 1.2 MS
(torLr-topHL)
Data Rate Tvax Figure 9,C.=100pF 64 kbps
Receiver Enable Time to trn Figures 2 and 8,C.=15pF,S1 closed, 20 | 500 ns
Output Low S2 open
Receiver Enable_ Time to trons Figures 2 and 8,C.=15pF,S2 closed, a5 | 500 ns
Output High S1 open
Receiver Disable Time s Figures 2 and 8,C.=15pF,S1 closed, 50 | 200 ns
from Low S2 open
Receiver Dlsa_bIeTlme tos Figures 2 and 8,C.=15pF,S2 closed, 35 | 200 ns
from High S1 open

Note 1: All currents into the device are positive; all currents out of the device are negative. All voltages are referred to device ground
unless otherwise noted.
Note 2: AVoo and AVoc are the changes in magnitude of Voo and Voc, respectively, when the DI input changes state.

Note 3: Maximum and minimum current levels apply to peak current just prior to foldback-current limiting.
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Pin Description

PIN | NAME FUNCTION
1 RO Receiver Output.When RE is low,if A-B> -50mV,RO will be high;if A-B< -450mV,RO
will be low.
5 RE Receiver Output Enable.Drive RE low to enable RO;RO is high impedance when RE
is high.
3 DE Driver Output Enable.Drive DE high to enable the driver outputs.These outputs are

high impedance whenDE is low.

Driver Input.With DE high,a low on DI forces the noninverting output low and the
4 DI [inverting output high.Similarly,a high on DI forces the noninverting output high and
the inverting output low.

5 GND Ground

6 A Noninverting Driver Output and Noninverting Receiver Input
7 B Inverting Driver Output and Inverting Receiver Input

8 Vee Positive Supply:+2.5V< V< +5.5V

Detailed Description

The MAX3471 half-duplex transceiver consumes only 1.6pA from a single +3.6V supply. Its wide 2.
5V to 5.5V supply voltage guarantees operation over the lifetime of a lithium battery. This device
contains one driver and one receiver. Its true fail-safe receiver input 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. Reduced-slew-rate drivers minimize EMI and

reduce reflections caused by improperly terminated cables, allowing error-free data transmission
up to 64kbps.

Receiver Input Filtering

The MAX3471 receiveroperates at up to 64kbps and incorporates input filtering in addition to
input hystere-sis. This filtering enhances noise immunity when differ-ential signals have very slow
rise and fall times. The MAX3471 guarantees a logic-high receiver output when the receiver
inputs are shorted or open, or when they are connected to a terminated transmission line with all
drivers disabled. This is accomplished by set-ting the receiver threshold between -50mV and
-450mV. If the differential receiver input voltage (A-B) is greater than or equal to -50mV, RO is a
logic high. If A-B is less than or equal to -450mV, RO is a logic low. In the case of a terminated
bus with all transmitters dis-abled, the receiver’ s differential input voltage is pulled to 0V by the
termination. With the MAX3471’ s receiver thresholds, this results in a logic high with a 50mV
mini-mum noise margin.
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Table 1. Transmitting
INPUTS OUTPUTS
RE DE DI B A
X 1 1 0 1
X 1 0 1 0
0 0 X Zp Zp
1 0 X Zp Zp
ZD = Driver output disabled
Table 2. Receiving
INPUTS OUTPUT
RE DE A-B RO
0 0 > -0.05V 1
0 0 < -0.45V 0
0 0 Open/Shorted 1
1 0 X Z
X =Don’ tcare
Z = Receiver output high impedance
WWW.SZTDBDT.COM
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Order information

Order Number Package Package Quantity Orl\w'?lr\:i:grk Temperature
MAX3471CUA-TUDI MSOP8 Tape,Reel,4000 3471CUA 0°Cto +70°C
MAX3471EUA-TUDI MSOP8 Tape,Reel, 4000 3471EUA -40°C to +85°C

Revision history
Date Revision Page
V1.0 2020/9 New 1-10
V1.1 2025-4 Update model and PDF template 1-11
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' Dimensions Dimensions
H In Millimeters In Inches
' Symbol
H H' kj kj Min Max Min Max
]
— e A 0.800 1.200 0.031 0.047
C Al 0.000 0.200 0.000 0.008
A2 0.760 0.970 0.030 0.038
i —
b 0.30 TYP 0.012 TYP
C 0.15 TYP 0.006 TYP
D 2.900 3.100 0.114 0.122
0
A2 e 0.65 TYP 0.026 TYP
A
E 2.900 3.100 0.114 0.122
-— E1 4.700 5.100 0.185 0.201
<
S — e — *
L [T T J [} L 0.410 0.650 0.016 0.026
\ 0 02 6° 0° 6°
D
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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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