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Features

-/

o
@® ESD protection for RS-485 1/0 pins RO | 1 s |v
+15kV—Human Body Model CC
+8kV—IEC 000-4-2, Contact discharge RE ¢ 718
‘_

+15kV—IEC 1000-4-2, Air gap discharge

3.3V power supply DE
Compatible with 5V logic

2.5Mbps data rate DI
Low current shutdown mode

-7V to 2V common mode input voltage range

Current limiting and thermal shutdown for driver Figure 1. Pin Diagram
over-load protection

o] I

5 | GND

Description

The MAX3486E is a low-power, 3.3V transceiver for RS-485 and RS-42 communication with
+15kV ESD protection. Each device contains a driver and a receiver. The MAX3486E has a
partial slew rate limiting that allows speeds up to 2.5Mbps. All devices feature enhanced
electrostatic discharge (ESD) protection. All drivers and receiver inputs are protected by
IEC 100-4-2 air gap discharge (£15kV), IEC 1000--2 contact discharge (x8kV), and human
body (£15kV). The driver features short-circuit current limiting and is protected by a
thermal shutdown circuit that places the driver output into a high-imped state. The
receiver input features a fail-safe function that guarantees a logic high output if both
inputs are open. The MAX3486E is designed for half-dup communication.

Applications

@® Telecommunications

@® Industrial-Control Local Area Networks

@® Transceivers for EMI-Sensitive Applications
® Integrated Services Digital Networks

® Packet Switching
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Pin description

Pin Number Pin Name FUNCTION
1 RO Receiver Output.When enabled,ifA-B>-10mV,then RO=high.IfA-B
<-200 mV,then RO=low
5 JRE Receiver Output Enable.Alow level enables the RO;a high level places it in
a high impedance state.

3 DE Driver Output Enable.A high level enables the driver differential outputs,Pin
A and Pin B;a low level places the driver in a high impedance state.

A DI Driver Input.When the driver is enabled,a logic low on DI forces Pin A low

and Pin B high;a logic high on DI forces PinA high and Pin B low.

5 GND Ground Connection (0V).

6 A No inverting Receiver Input A/Driver Output A

7 B Inverting Receiver Input B/Driver Output B.

8 VCC Power Supply

Parameter limit

PARAMETER Symbol Value Unit
CTR Port /RE,DE,DI -0.3~VCC+0.3 \Y
Driver Output Voltage A B -7~13 Vv
Receiver Output RO -0.3~VCC+0.3 v
Voltage
Supply Voltage VCC +7 \Y
Fowlnuous Boves MSOP8.SOP8.DIP8 830 mw
Dissipation
Soldering Temperature 300 °C
(reflow)
Storage Temperature -60~150 °C
Range
Temperature Range -40~85 5C

Stresses beyond those listed under “ Parameter limit” 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 are not implied. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability
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Receiver Switching Characteristics
Parameter symbol Test condition |Minimum Typical | Maximu Unit
case m
Propagation delay from
receiver input to output, | tRPLH 80 150 ns
from low to high
1he propagati(_)n delay CL=15pF See
rom re_celver mput to tRPHL Figures 7 and 8 80 150 ns
output is from high to
low
|tRPLH-tRPHL tRPDS 7 10 ns
Enable low time out tRPZL (_3L215pF See 20 50 ns
Figures 7 and 8
Enable to putput high tRPZH C_:L:15pF See 20 50 s
time Figures 7 and 8
Time from output low to CL=15pF See
disa- ble tpRLZ Figures 7 and 8 £ 1° ns
Time from out-put high CL=15pF See
to disable tPRHZ Figures 7 and 8 20 45 ns
Off stateEnable to CL=15pF See
. . RPSH . 2 14
output high time tRPS Figures 7 and 8 00 00 ns
Off sFateEnabIe low {RPSL C_:L:15pF See 200 1400 ns
time out Figures 7 and 8
Time to turn off tsHDN NOTE 80 300 ns

NOTE: When /RE=1 and DE=0, the device will not enter shutdown mode if the duration is less than 80ns;however, it will definitely enter shutdown mode
if the duration exceeds 300ns
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supply current
Parameter symbol Test condition |Minimum Té/:rl]zzl Maximum | Unit
lcc, /RE=0V,DE=0V 520 800 UA
Supply current
lcc, |/RE=VCC,DE=VCC 540 700 uA
Turn-off current IsHDN | /RE=VCC,DE=0V 0.5 10 UA
Drive Switch Characterist-ics
Parameter symbol Test condition |Minimum T)gzscjl Maximum | Unit
Driver diff -tial
”‘(’;rt Lte(;;r; 'a tDD | RDIFF=60 Q,CL1 10 35 ns
P : Y =CL2=100pF(see
_ Drive Fi-gure 3 and
dlfferer.lt.lalogtput tTD Figure 4) 12 25 ns
transition time
Drive propagation
delay from low to tPLH | RDIFE=27Q(see 8 35 ns
high Figure 3 and
i i Figure 4
Drive prop_agatlondelay tPHL g ) 8 35 ns
from high to low
|tPLH-tPHL tPDS 1 8 ns
Enable to output high tpZH 20 90 ns
RL=110Q(see
Figure 5 and 6)
Enable to output low tpzL 20 90 ns
Input low to disable tPLZ 20 80 ns
putiow ! RL=110Q(see
Figure 5 and 6
Enable high input | tPHZ d ) 20 80 ns
Enable high
R=110Q(see
outputunder off tDSH . ( 500 900 ns
. Figure 5 and 6)
condition
Enable low output _
under shutdown psL | RL=1100Q(see 500 900 ns
. Figure 5 and 6)
conditions
WWW.SZTDBDT.COM
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DC electrical characteristics of the driver
Parameter symbol Test condition Minimum T):;ijl Maximum| Unit
Driver differential output VoDy 33 Vv
(non-loaded)
graph 2,RL=54Q 15 VCC
Drive differential output| VoD: \%
graph 2,RL=100Q 2 VCC
Variation in the
amplitude of the output VoD graph 2,RL=54Q 0.2 \%
voltage (NOTEL)
Output common mode Voo graph 2.RL=540 3 Vv
voltage
Amplitude Variation of
Common Mode Output Voc graph 2,RL=54Q 0.2 \%
Voltage (NOTE1)
High-level input VH DE,DI,/RE 2.0 \%
Low level input VTt DE,DI,/RE 0.8 \%
Logic input current IN1 DE,DI,/RE -2 2 UuA
h o
Qutput the c_urre_\nt : Short circuit to
during ashort circuit,with| losD1 250 mA
i o ov~12v
highshort-circuit
Ou.tput the cur'ren'F Short circuit to
during ashort circuit, losD2 -250 mA
-7V~0Vv
down to low
Overtemperature
shutdown threshold 140
temperature
Overtemperature turm-
off hysteresis temp- 20
erature
WWW.SZTDBDT.COM
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DC Electrical Characteristics of the Receiver
Parameter symbol Test condition |Minimum TZ:;ZaI Maximum| Unit
DE=0V,VCC=0 or 3
3V VIn=12v 125 uA
Input current(A,B) IN2
DE=0V,VCC=0 or 3
v vin=-7v | 100 uA
Forward lbut VIT+ | -7V< Vemg 12V +200 | mv
threshold voltage
Reverse input threshold VIT- _7Ve Vems 12V 200 mv
voltage
Input hysteresis voltage| Vhys -7V< Vecmg 12V 10 30 mV
High level output VoH loUT=-2.5mA,VID VCC-15 Vv
voltage =+200 mV
Low level output loUT=+2.5mA,VD
voltage Vol =-200 mV 0.4 v
Ittt lozR | 0.4V<Vo0<2.4V +1 UuA
leakage cur-rent
Input resistance of RIn | -7V< Vomg 12V | 96 kQ
receiver
Receiver short circuit losR OV< Vos VCC 43 460 mA
curr-ent
WWW.SZTDBDT.COM
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TRANSMITTING RECEIVING
/RE X X 0 0 0 0 1
CTR
DE 1 1 0 X X X X
DI 1 0 X
INPUTS
A-B >-10mV <-200mV Open/shorted X
A H L z
OUTPUTS B L H z
RO H L H z
X:Don't care;Z:high impedance.
Y
R
‘.fOD
R Voo
z —+—_
Figure 2 DC test load of the driver
17 i
L T IN 1.5V 1.5V
I R= OUT 0
GENERATOR - 60Q —»| Ipp |—
50Q ~20V
o —
CL
T ~-20V
— —  Cp=15fF
CL includes the probe and stray capacitance (the same applies below).
Figure 3 Differential delay and transit time of driver
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3v
Vom / \
IN 1.5V 15V A=
R =270 —/ —
—

tpLH —»| IpH |-—
out \ VoH

GENERATOR ot Vou Vou
(NOTE 4) Cy = 15pF _— |

j_: (NOTE 5) —olu .
_— HL [<— —»| lpLH |-
/7 Von
z
= Von + VoL ouT Vom Vom
=—— =15V
Vou 2 ° / VoL
Figure 4 Propagation Delay of Driver
3V
S1
0OR 3V out IN 1.5V 1.5V
0
Cy = 50pF I R =110Q
GENERATOR | 1pzH (— > lprz | -— ‘
(NOTE 4) 5002 = = Von
\ 0.25V
out

Figure 5 Driver enable and disable time

Vee 3V
RL=110Q IN 1.5V 1.5V
00R 3V out 0
= tpsL —» 17 |-
CL = 50pF

(NOTE 5) T

GENERATOR = Vee
(NOTE 4) 50Q
out Vou
0.25V
1‘ VoL
Figure 6 Driver enable and disable time
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_ ‘ 3.0V
V. out
GENERATOR D R IN 15V 15V
(NOTE 4) 50Q CL = 15pF 0
| (NOTE 5)
— tRPLH - —> <— IRPHL
— Vee
1.5V ouT Vom Vom
Vou = €
0 M= " 0
Figure 7 Receiver propagation delay test circuit
15V S3 o
' M 1k o A Vee
A5V —a Vo 0 A%AAY 52
l or/A
G Jt‘
(NOTE 5)
GENERATOR —
(NOTE 4) 500
— 3V
S10PEN S1CLOSED
IN 1.5V $2 CLOSED S2 OPEN
S3=15V S3=-15V
0
IpRzH
tpRSH — 1 "k
VoH
ouT _\ . ouT 15V i
0 Voo
v v
S10PEN S1CLOSED
IN 1.5V 52 CLOSED IN 15V 52 OPEN
S3=15V S3=-15V
0 0
B — IpRLz
v Ve
0UT g 25v o e
? * out +
0 0.25V Vo

Figure 8 Receiver Enable and Disable Time
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|
o 120Q 1200 o
;
RO Eﬁ* quC \ « v%c[ %ﬁ?] RO
RE : ! . = =
- 1] L] ] RE
DE [] : i \ —ts ] DE
DI [] 1 ' JGND GND[] % ] DI
o < o
Master s |78 > DS Slave N
S i el Bl
Slave 1 Z‘F 9 $| % d Slave?2
I S
25 AS o g A3

Figll Backbone cable type RS485 communications network

Slave 1

Fig12 Daisy chain topology type RS485 communications network
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——
Master or Slave ?
PE
RO E—{H Y g
= O o Sh P A
oE [ LA RE [ 1B
DI ] %_]GND DE [] 1A X Vst
DI [] f [ JGND
Master or Slave
Master or Slave i

Fig1l3 RS485 bus ports Protection configuration

Order information

. Marking

Order Number Package Package Quantity On The park Temperature

MAX3486ECPA-TUDI DIP8 Tube,50,A box of 2000 MAX3486ECPA
0°C to 70°C

MAX3486ECSA-TUDI SOP8 Tape,Reel,2500 MAX3486ECSA
MAX3486EEPA-TUDI DIP8 Tube,50,A box of 2000 MAX3486EEPA

- 40°C to 85°C
MAX3486EESA-TUDI SOP8 Tape,Reel,2500 MAX3486EESA

WWW.SZTDBDT.COM
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Additional description

Description

3486E, including a driver and a receiver, is a half-duplex high-speed transceivers for RS-485 / RS-422
communications. 3486E features fail-safe, overvoltage protection, overcurrent protection, thermal protection,
and allows / RE, DE hot-swappable. The 3486Eallows an error-free data transmission up to 2.5Mbps.

Typical Application

Backbone cable type: 3486Etransceiver is designed for multi-point bi-directional data communication bus
transmission lines. Figure 11 shows a typical network application circuit. These devices can also be used as a cable
longer than 4,000 feet of line repeater, to reduce the reflection, the transmission line should be in its ends
terminated in its characteristic impedance, and stub lengths off the main line should be as short as possible.Hand in
hand type: Also known as daisy chain topology, is the prior RS485 bus topology recommended by the TIA
organization. The routing method is the master device and a number of slave devices connected in hand-handle
configuration, as shown in Figure 12. It' should be noted at that hand in handle means no branch line. This kind of
topology has the advantages of small reflection and high rate of success communicationThe bus port protection In
harsh environments RS485 communication ports are usually done with static protection, lightning surge
protection, and other additional protection even prepared to prevent 380V electricity access by mistake. To avoid
the destruction of intelligent instruments and industrial control host, figure 13 demonstrates three general kinds of
RS485 bus port protection configuration.

Connecting 32 Transceivers on one Bus

The standard 3486E receiver input impedance is guaranteed >12kQ, the standard driver can drive up to 32 unit
loads. These devices can be any combination, or in combination with other RS-485 transceiver combination, as long
as the total load does not load more than 32 units, can be connected on the same bus.

Drive Output Protection

Through two mechanisms to avoid failure or a bus contention causes power consumption is too high. First, in the entire
common Mode voltage range, overcurrent protection circuit provides a fast short protection. Second, when the die
temperature exceeds 150°C, driver output is forced into a high impedance state by the thermal shutdown circuit.

Fail Safe

When the receiver inputs are shorted or open, or when they are connected to a terminated transmission line with all
drivers disabled, 3486E guarantees a logic-high receiver output. This is done by the receiver input thresholds are set
between -10mV and -200mV. If the differential receiver input voltage (A-B) >-10mV, RO is logic high; if the voltage (A-B
) £-200mV, RO is logic low. When attached to the terminal all transmitters on the bus are disabled, the receiver
differential input voltage is pulled to OV by the termination resistor. With the receiver threshold of the 3486E, this
results in a logic-high with a 10mV minimum noise margin. The -10mV to -200mV threshold complies with the £200mV
EIA/TIA-485 standard.

WWW.SZTDBDT.COM
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Package SOP8

D
1
]
i
)
|
! Dimensions Dimensions
~ e __ | IS AR = b In Millimeters In Inches
w | ? ’ Symbol
{9— ! Min Max Min Max
)
}
, — : A 1.350 1.750 0.053 | 0.069
I
)
b H H HJ HJ A1l 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
W |
_r C 0.190 0.250 0.007 0.010
— -
D 4.780 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°

A2
A

WWW.SZTDBDT.COM
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Package DIP8

r

E f ) j Symbol Min Non Max

[C j] A1l 6.28 6.33 6.38
A2 6.33 6.38 6.43

EC j] A3 7.52 7.62 7.72

£‘ 7\ 17 A4 7.80 8.40 9.00
B1 9.15 9.20 9.25

e

—]

/—R

—~

‘[)—D B2 9.20 9.25 9.30
)ju+ C 5.57

- o~
m m
D 1.52
T E 0.43 0.45 0.47
1
-G

= F 2.54
' G 0.25
A3
- H 1.54 1.59 1.64
A
[ T 352 3,97 3,32
\
/ R 0.20
—\M ) M1 9° 10° 11°
(@)
M2 11° 12° 13°
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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