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Features

@ESD Protection for RS-485 I/0O Pins
+15kV—Human Body Model
+15kV—IEC61000-4-2, Air-Gap Discharge
+8kV—IEC61000-4-2, Contact Discharge
@3V to 5.5V Supply Voltage Range
@®Enhanced Slew-Rate Limiting Facilitates
Error-Free Data Transmission

@® 1uA Low-Current Shutdown Mode

@®-7V to +12V Common-Mode Input Voltage
Range

@ Allows up to 256 Transceivers on the Bus
@® Thermal Shutdown

@ Current-Limiting for Driver Overload
Protection

Applications

@® Telecommunications

@®Low-Power RS-485 Transceivers

@ Integrated Services Digital Networks
@ Industrial-Control Local Area
Networks

@® Transceivers for EMI-Sensitive
Applications

@ Packet Switching

@®Level Translators

General Description
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The UM3483E, UM3486E are 3V to 5.5V-powered, +15kV ESD-protected, slew-rate-limited

differential transceivers which provide full RS485 compatibility. Each part contains one driver and
one receiver, which is designed for data transmission with extended common mode range (-7V to
12V). The UM3483E features slew-rate-limited driver which minimizes EMI and reduces reflections
resulted from improperly terminated cables. The UM3483E allows up to 500kbps error-free data
transmission, while the partially slew-rate-limited UM3486E transmits at data rates up to 2.5Mbps.
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The UM3483E, UM3486E also feature enhanced electrostatic discharge (ESD) protection. All of the
transmitter outputs and receiver inputs are protected to +15kV using IEC61000-4-2 Air-Gap
Discharge, £15kV using the Human Body Model and +8kV using IEC61000-4-2 Contact Discharge.
Drivers are short-circuit current limited. When the driver outputs are placed into a high-impedance
state by thermal shutdown circuitry, drivers are protected against excessive power dissipation.
And the fail-safe feature of the receiver input guarantees a logic-high output if both inputs are
open, shorted or idle.

Both parts have power up/down mode, the glitch-free driver outputs permit live insertion or
removal of the transceiver into/from the data bus. The CMOS design offers significant power
savings without sacrificing ruggedness against overload or ESD damage. The typical quiescent
current is only 300pA during operation and 1pA in shutdown mode.

The UM3483E, UM3486E are intended for half-duplex communication and are available in SOP8
and DIP8 packages.
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Absolute Maximum Ratings

Symbol Parameter Value Unit
Vee Supply Voltage +7 \Y
Control Input Voltage (/RE, DE) -0.3Vto (Ve +0.3V) \Y
Driver Input Voltage (DI) -0.3V to (Ve +0.3V) \Y
Driver Output Voltage (A, B) -7 to +12 \Y
Receiver Input Voltage (A, B) -7to +12 \Y
Receiver Output Voltage (RO) -0.3V to (Vec +0.3V) \Y

Py Continuous Power Dissipation at DIP8 727 W

TA =70°C SOP8 471

Ta Ambient Temperature -40 to +85 G
Tste Storage Temperature Range -65 to +160 °C
To Lead Temperature for Soldering 10 seconds +300 °C

DC Electrical Characteristics
(Vce = 43V to 5.5V, Ta = Tuin to Tmax, unless otherwise noted. Typical values are at Ta =

+25°C.)
Parameter [ Symbol | Test Conditions [ Min | Typ | Max | Unit
SUPPLY CURRENT
No load, DE=¥ac. 0.15 1
Supply Current lcc | DI=GND [/RE=0V or Vec mA
or Vec | DE=0V, /RE=0V| 0.15 1
Supply Current in Shutdown DE=0V, /RE=Vc,
Mode Tston DI=Vc or 0V ; it
LOGIC
Input High Voltage Vin DE, DI, /RE 2.0 \Y%
Input Low Voltage Vi DE, DI, /RE 0.8 \'%
Logic Input Current I DE, DI, /RE 1 uA
Driver
No Load Vcc=3.3V 3.3
Figure 1 V=5V 5
. . . = Vece=3.3V 12
Differential Driver Output Vob EiLgusriglz \;EC=SV s v
Ri=60Q) Vec=3.3V 1.3
Figure 1 Vee=5V 1.5
Change in Magnitude of
Driver Differential Output _ .
Voltage for Complementary AVop R =540 or 100Q, Figure 1 0.2 Vv
Output States (Note 1)
Driver Common-Mode _ ;
Output Voltage Voc R =540 or 100€), Figure 1 3 Vv
Change in Magnitude of
Common-Mode Output AVoc R1=54Q or 1009, Figure 1 0.2 v
Voltage (Note 1)
Driver Short-Circuit Output Vour =-7V -250
Tosp mA
Current Vour =12V +250
WWW.SZTDBDT.COM
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DC Electrical Characteristics (Continued)
(Vec = +3V to 5.5V, Ta = Tumv to Twmax, unless otherwise noted. Typical values are at Ta =
255 )

Parameter Symbol Test Conditions Min | Typ [ Max | Unit
[RECEIVER
Receiver Differential
Threshold Voltage V1u -TV<VceMm<I2V -0.2 -0.05 | 0.2 A%
Receiver Input Hysteresis AVth Ven=0V 25 mV
Receiver Input Resistance Rin -TV=Vceu<I2V 96 kQ
DE=0V, Vin= 12V 1
Input Current (A, B) I Vec=0V or mA
+3Vto 5.5V Vin=-7V -0.8

lour=-1 .SmA, V1D=2001’1’1V,

Receiver Output High Voltage| Von Figire 2 Vee-1.5 \%
Receiver Output Low Voltage| Vo IOUFZ‘SHI;'A’ Vo 2w, 04 | V
1gure 2
Three-State (High Impedance) _ 1
Output Current at Receiver lozg OV<=VoursVcc L | &
Receiver Short-Circuit Output
_|_
Chyrrest Tosr O0V=<Vg¢o=Vcc +20 =60 | mA
ESD Protection
Human Body Model 5
T T
ESD ProtectionforA, B IEC61000-4-2 Air Discharge +15 KV
IEC61000-4-2 Contact g
: 8
Discharge
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Driver Switching Characteristics (UM3483E)
(Voc = +3V 10 5.5V, T4 = +25°C.)

Parameter Symbol Test Conditions Min Typ | Max | Unit

Maximum Data Rate fumax 500 kbps
Driver Differential Output Delay top R;=60Q, Figure 3 250 500 1000 ns
Driver Differential Output Transition Time tmo R1=60Q, Figure 3 250 500 750 ns

Driver Propagation Delay,

Low-toFigh Lovel tun | Ri=27Q, Figured | 250 | 550 | 1000 | ns

Driver Propagation Delay,

High-to L ow Lovel | Ri=27Q, Figured | 250 | 550 | 1000 | ns

| teLn — teur | Driver Propagation Delay

Skew (Note 2) teps R1=27Q, Figure 4 10 30 ns
Driver-Output Enable/Disable Times

Driver Output Enable Time to Low Level tpzL, Ri=110Q), Figure 6 100 2500 ns

Driver Output Enable Time to High Level tezn Ri=110Q), Figure 5 100 2500 ns

Driver Output Disable Time from High . Ri=110€, Figure 5 100 100 ns
Level

Driver Output Disable Time from Low b Ri=1100, Figure 6 100 100 ns
Level

Driver Output Enable Time from Shutdown tost Ri=110Q, Figure 6 500 2500 ns

to Low Level

Driver Output Enable Time from Shutdown - Ri=1106), Figure’s 500 2500 5
to High Level
Driver Switching Characteristics (UM3486E)
(Vcc=+3V 10 5.5V, To =+25°C.)
Parameter Symbol Test Conditions Min Typ | Max | Unit
Maximum Data Rate fuax 2500 kbps
Driver Differential Output Delay top R =60Q, Figure 3 20 50 100 ns
Driver Differential Output Transition Time to R;=60Q, Figure 3 20 50 100 ns
Driver Propagan(;fle lv)eellay, Low-to-High — Ri=270Q, Figure 4 25 55 100 53
Driver PropagatloLne \l/)ecilay, High-to-Low B R.=270, Figure 4 25 55 100 -
| teLu — tpur | Driver Propagation Delay ‘ B .
Skew (Note 2) tpps Ri=27Q, Figure 4 2 10 ns
Driver-Output Enable/Disable Times
Driver Output Enable Time to Low Level tpz1, R;=110Q, Figure 6 60 100 ns
Driver Output Enable Time to High Level tezn Ri=110Q, Figure 5 60 100 ns
Driver Output Disable Time from High torsz Ri=110Q, Figure 5 60 100 i
Level
Driver Output Disable Time from Low - R.=110Q, Figure 6 60 100 "
Level
Driver Output Enable Time from Shutdown _ .
e e tese R =110Q, Figure 6 500 800 ns
Driver Output Enable Time from Shutdown _ .
HaETh Tl tpsu Ri=110Q, Figure 5 500 800 ns
WWW.SZTDBDT.COM
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Receiver Switching Characteristics
(Ve =+3V t0 5.5V, Ta =+25°C.)

Parameter Symbol Test Conditions Min Typ | Max | Unit
Time to Shutdown tSHDN UM34%§]2{[E§/)B486E 50 200 600 ns
) . 1 V=0 to 3.0V, C.=15pF,
o || o
S UM3483E
. . I Vip=0 to 3.0V, C.=15pF,
- UMB3483E
| treLu — treur | Receiver ) Vio=0 tOF3i.?1\r/e’ (7:L:15P F, 30
Propagation Delay Skew RPDS & 3
UM3483E

Receiver Output Enable Time Cr=15pF, Figure 8,

to Low Level Rz UM3483E/UM3486E st | MO us

Receiver Ou@ut Enable Time tora Cr=15pF, Figure 8§, 20 100 ns
to High Level UM3483E/UM3486E

Receiver Output Disable Time otz Ci=15pF, Figure 8, 30 200 s
from High Level UM3483E/UM3486E

Receiver Output Disable Time
from Low Level PRIz UM3483E/UM3486E
Receiver Output Enable Time ; CL=15pF, Figure 8,
from Shutdown to Low Level PRSL UM3483E/UM3486E
Receiver Output Enable Time ; Ci=15pF, Figure 8,
from Shutdown to High Level | ***" UM3483E/UM3486E

CL=15pF, Figure 8, 30 200 ns

20 100 ns

20 100 ns

Note 1: AVop and AV are the changes in Vop and Voc, respectively, when the DI input changes
state.

Note 2: Measured on | trLH (A)— tpHL (A)| and | tPLH (B)— teHL (B)|

Note 3: The transceivers are put into shutdown by bringing /RE high and DE low. If the inputs are
in this state for less than 80ns, the parts are guaranteed not to enter shutdown. If the inputs are in
this state for at least 300ns, the parts are guaranteed to have entered shutdown. See Low-Power
Shutdown Mode section.
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Pin Number | Symbol Function

1 RO Receiver Output. If A>B by -50mV, RO will be high; if A<<B by
200mV, RO will be low.
Receiver Output Enable. RO is enabled when RE is low; RO is

2 RE high impedance when RE is high. Drive RE high and DE low to
enter low-power shutdown mode.
Driver Output Enable. The driver outputs are enabled by bringing
DE high. They are high impedance when DE is low. If RE is high

3 DE and DE is low, the device will enter a low-power shutdown mode.
If the driver outputs are enabled, the parts function as line drivers.
While they are high impedance, they function as line receivers if
RE is low.

4 DI Driver Input. A low on DI forces output A low and output B high.
Similarly, a high on DI forces output A high and output B low.

5 GND Ground

6 A Non-inverting Receiver Input and Non-inverting Driver Output

7 B Inverting Receiver Input and Inverting Driver Output.

8 Vee Positive Supply: 3.0V<Vcc<5.5V

RS-485 Communication Function Table

Tablel. Transmitting

INPUTS OUTPUTS
RE DE DI B A MODE
X 1 1 0 1 Normal
X 1 0 1 0 Normal
0 0 X High-Z High-Z Normal
1 0 X High-Z High-Z Shutdown
X=Don’t care; High-Z=High impedance
Table2. Receiving
INPUTS OUTPUTS
RE DE A, B RO MODE
0 X >-50mV 1 Normal
0 X <-200mV 0 Normal
0 X Inputs Open 1 Normal
1 0 X High-7Z Shutdown

X=Don’t care; High-Z=High impedance
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Test Circuit
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Figure 1. Driver Vop and Voc Figure 2. Receiver Vou and Voo
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IN 1.5V 1.5V

C\_ T
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GENERATOR _
(NOTE 4) 50Q R_ =60Q l
Vee ¢ v
I
L
— :_E CL=15pF (NOTE 5)

Figure 3. Driver Differential Output Delay and Transition Times

[

~2.0V

~-2.0V

Vou \

I IN 7—1.5v 15V —
R =27Q o

— tpiy [-— —|ten
ouTt
GENERATOR A / \
(NOTE 4) -
C.=15pF (NOTE 5) ouT 7 Vowm

-
— Vom
—»{ tpH [— —»{ tri1 [—
_Vou +Vor_
i N /o
B - Vou v

ouT

I

Figure 4. Driver Propagation Times

S EAd
0OR3V out N 15V 1.5V
0
R, =1100Q
tPZH 1:PHZ [—
GENERATOR *
(NOTE 4) / T Vor
out L 3
Vou + VoL
— VOM = # —_— 0

Figure 5. Driver Enable and Disable Times (tpzu, tpsh, ter-
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00R3V

GENERATOR
(NOTE 4)

{7

Vio R
GENERATOR|
(NOTE 4) 50Q
1.5V
0

Figure 7. Receiver Propagation Delay

1.5V

S3

-1.5V —a

GENERATOR|
(NOTE 4)

terzH
tersH

ouT

1.5V

3V
IN 1.5V 1.5V
0
tesL trz
Vee
ouT Vou
0.25V
+ Vou
3.0V
ouT
IN 1.5V 1.5V
I C.=15pF (NOTE 5) 0
— tReLn %PHL’d—
Vee
out Vow Vom
V,
Vapy = —CC
oM 2 0
S1
1k o A v
l /\/\/\/ S2
I CL (NOTE 5) lT
50Q -
3V 3V
S10PEN S1CLOSED
S2 CLOSED IN 1.5V S2 OPEN
83=1.5V S3=-1.5V
0 0
terz
torsL h
Vo Vee
ouT 15V J
0 VoL
3V 3V
S10PEN S1CLOSED
S2 CLOSED IN 1.5V S2 OPEN
8§3=1.5V o 8§3=-1.5V
teriz
ouT

Figure 8. Receiver Enable and Disable Times

0.25V

Vee
Voo

Note 4: The input pulse is supplied by a generator with the following characteristics: f=250kHz,
50% duty cycle, t:<6.0ns, z;—=50Q.

Note 5: Cv includes probe and stray capacitance.
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Typical Operating Circuit
1200hm 1200hm
i p[— " ] 1 B
b »
<&
DE A B A >0 B A A
RO—] R 4]!>— RO
RE RE
Master Node & R Zﬁ R Terminal Slave Node

DI DE RO RE DI DE RO RE

— DE

— DI

Slave Node 1 Slave Node N

Figure 9. Typical Half-Duplex RS-485 Network
Detail Description

The UM3483E, UM3486E are low-power transceivers for RS-485 communications. The
UM3483E can transmit and receive at data rates up to 500kbps, and the UM3486E at up to
2.5Mbps. The UM3483E, UM3486E are half-duplex. Driver Enable (DE) and Receiver Enable

(RE) pins are included on the UM3483E, UM3486E. When disabled, the driver and receiver
outputs are high impedance.

Fail-Safe

The UM3483E, UM3486E 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 done by setting the receiver threshold between -50mV and -200mV. If the
differential receiver input voltage (A-B) is greater than or equal to -50mV, RO is logic high. If
A-B is less than or equal to -200mV, RO is logic low. In the case of a terminated bus with all
transmitters disabled, the receiver’s differential mput voltage is pulled to OV by the termination.
With the receiver thresholds of the UM3483E, UM3486E, this results in a logic high with a 50mV
minimum noise margin. Unlike previous fail-safe devices, the -50mV to -200mV threshold
complies with the +200mV EIA/TIA-485 standard.

+15kV ESD Protection

As with all Union devices, ESD-protection structures are incorporated on all pins to protect
against electrostatic discharges encountered during handling and assembly. The driver outputs and
receiver inputs of the UM3483E, UM3486E have extra protection against static electricity.
Union’s engineers have developed state-of-the-art structures to protect these pins against ESD of
+15kV without damage. The ESD-protected pins are tested with reference to the ground pin in a
power-down condition. They are tested to +£15kV using the Human Body Model.

Applications Information

256 Transceivers on the Bus

The standard RS-485 receiver input impedance is 12k (one unit load), and the standard driver
can drive up to 32 unit loads. The Union family of transceivers have a 1/8 unit load receiver input
impedance (96kQ), allowing up to 256 transceivers to be connected in parallel on one
communication line. Any combination of these devices and/or other RS-485 transceivers with a
total of 32 unit loads or less can be connected to the line.

WWW.SZTDBDT.COM
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Reduced EMI and Reflections

The UM3483E, UM3486E are slew-rate-limited, minimizing EMI and reducing reflections caused
by improperly terminated cables. In general, a transmitter’s rise time relates directly to the length
of an unterminated stub, which can be driven with only minor waveform reflections. The
following equation expresses this relationship conservatively:

Length=tRJSE/( 10x1 SHS/ﬂ)

Where trise 1s the transmitter’s rise time.

A system can work well with longer unterminated stubs, even with severe reflections, if the
waveform settles out before the UART samples them.

Low-Power Shutdown Mode
Low-power shutdown mode is initiated by bringing both RE high and DE low. In shutdown, the
device typically draws only 1uA of supply current. RE and DE may be driven simultaneously;

the parts are guaranteed not to enter shutdown if RE is high and DE is low for less than 50ns. If
the inputs are in this state for at least 600ns, the parts are guaranteed to enter shutdown. Enable
times tpzu and tpze in the Switching Characteristics tables assume the part was not in a low-power
shutdown state. Enable times tpsy and tpsi. assume the parts were shut down. It takes drivers and
receivers longer to become enabled from low-power shutdown mode (tpsu, tes.) than from
driver/receiver-disable mode (tpzs, tpzr).

Driver Qutput Protection

Two mechanisms prevent excessive output current and power dissipation caused by faults or bus
contention. First, a foldback current limit on the output stage, provides immediate protection
against short circuits over the whole common-mode voltage range. Second, a thermal shutdown
circuit, forces the driver outputs into a high-impedance state if the die temperature becomes
excessive.

Propagation Delay

Skew time is simply the difference between the low-to-high and high-to-low propagation delay.
Small driver/receiver skew times help maintain a symmetrical mark-space ratio (50% duty cycle).
The receiver skew time, |trern - trenc/, 1S under 10ns (20ns for the UM3483E). The driver skew
times 12ns for the UM3486E, and typically under 50ns for the UM3483E.

Typical Applications

The UM3483E, UM3486E transceivers are designed for bidirectional data communications on
multipoint bus transmission lines. To minimize reflections, the line should be terminated at both
ends in its characteristic impedance, and stub lengths of the main line should be kept as short as
possible. The slew-rate-limited UM3483E and the partially slew-rate-limited UM3486E are more
tolerant of imperfect termination.
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Order information

Marking
N Pack Pack i
Order Number ackage ackage Quantity On The park
UM3483EESA-TUDI SOP8 Tape,Reel, 2500 UM3483EESA
UM3486EESA-TUDI SOP8 Tape,Reel, 2500 UM3486EESA

WWW.SZTDBDT.COM
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! 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\ |
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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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