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|
Features

@®ESD Protection for RS-485 1/0 Pins
+15kV—Human Body Model
+15kV—IEC61000-4-2, Air-Gap Discharge
@ True Fail-Safe Receiver while Maintaining PS
EIA/TIA-485 Compatibility T O
@®Enhanced Slew-Rate Limiting Facilitates
Error-Free Data Transmission

®2nA 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

SOP8

DIP8

Applications

@®RS-485 Transceivers

@®Level Translators

@ Industrial-Control Local Area Networks
@ Transceivers for EMI-Sensitive
Applications

General Description

The UM3085E, UM3088E are £15kV ESD-protected, high-speed transceivers for RS-485
communication that 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, shorted or idle.
This means that the receiver output will be logic high if all transmitters on a terminated bus are
disabled (high impedance). The UM3085E features reduced slew-rate driver that minimizes EMI
and reduces reflections caused by improperly terminated cables, allowing error-free data
transmission up to 500kbps. While partially slew-rate limited UM3088E speeds up to 2.5Mbps.
All devices feature enhanced ESD protection. All transmitter outputs and receiver inputs are
protected to £15kV using the Human Body Model and IEC61000-4-2, Air-Gap Discharge. The
transceivers typically draw 400uA of supply current when unloaded, or when fully loaded with the
drivers disabled. All devices have a 1/8-unit-load receiver input impedance that allows up to 256
transceivers on the bus and are intended for half-duplex communications.
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Pin Description

LSy

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. Drive RE low to enable Receiver, RO is

2 RE high impedance when RE is high. Drive RE high and DE low to
enter low-power shutdown mode.
Driver Enable. Drive DE high to enable drivers. The outputs are

3 DE high impedance when DE is low. Drive RE high and DE low to
enter low-power shutdown mode.

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 Vece Power Supply for RS-485 Transceiver.

Absolute Maximum Ratings

Symbol Parameter Value Unit
Vce Supply Voltage e \Y
Control Input Voltage (RE, DE) -0.3V to (Vcc +0.3V) \Y
Driver Input Voltage (DI) -0.3V to (Vce +0.3V) A%
Driver Output Voltage (A, B) -7.5t0 +12.5 \Y
Receiver Input Voltage (A, B) -7.5t0 +12.5 \Y
Receiver Output Voltage (RO) -0.3V to (Vce +0.3V) Vv
Ta Ambient Temperature -40 to +85 C
Tstc Storage Temperature Range -65 to +160 C
TL Lead Temperature for Soldering 10 seconds +300 C
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DC Electrical Characteristics

(Vec = +5V £ 5%, Ta = Tvin to Twmax, unless otherwise noted. Typical values are at Vec = +5V
and Ta = +25°C.) (Note 1)

Parameter Symbol Test Conditions Min | Typ | Max | Unit
SUPPLY CURRENT
DE=Vcc, 03
No Load,| RE=0V or Ve :
Supply Current Icc | DI=GND mA
or V. DE=0V,
cc —— 1L.25
RE=0V
e [ - DE=GND, RE=Vce  |0.002 10 | pA
Mode
LOGIC
Input High Voltage Vi DE, DI, RE 2.0
Input Low Voltage Vi DE, DI, RE 0.8
DI Input Hysteresis Vhys UM3085E 100 mV
DRIVER
Difterential Driver Output Vobi No Load, Figure 2 5
Differential Driver Output Von2 Figure 2, R=50Q 1.5
Change-in-Magnitude of Figure 2, R=50Q
Differential Output Voltage i (Note 2) v L
Driver Common-Mode : B
Sitput Voliane Voc Figure 2, R=50Q2 3.0 \Y
Change-in-Magnitude of Figure 2, R=50Q
Common-Mode Voltage AVoc (Note 2) e ¥
Driver Short-Circuit Output Vour= -7V -250
Current (Note 3 losp s
urrent (Note 3) Vour=12¥ 250
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DC Electrical Characteristics (Continued)

(Vee = +5V £ 5%, Ta = Tuw to Tmax, unless otherwise noted. Typical values are at Voc= +5V
and Ta =+25°C.) (Note 1)

Parameter Symbol Test Conditions Min | Typ | Max | Unit
RECEIVER
Receiver Differential
Threshold Violtage V1u -TV<Vem<I2V -200 -50 | mV
Receiver Input Hysteresis | AVrn Vem=0V 25 mV
Receiver Input Resistance Rin -TV<Vem<I2V 96 kQ
DE=GND, | Vn=12V 1.0
Input Current (A and B) Lo Vee=GND mA
or 5V Vin=-7V -0.8
Receiver Output High Vv [o=-1.5mA, Ve v
Voltage e Vip=200mV -1.5
Receiver Output Low Voltage| VoL [,=2.5mA, Vip=200mV 04 \Y
Three-State Out'put Current at s Vee=5V, 0V<Vo<Vie 11 ik
Receiver
Recei Output Short Circuit
ecelver é Ll?rliest ort Circul s OV<V o<V ec 48 izt | i
ESD Protection
Human Body Model +15
ESD Protection for A, B IEC61000-4-2 Air £15 kV
IEC61000-4-2 Contact +8

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

Note 3: Maximum current level applies to peak current just prior to fold back current limiting;
minimum current level applies during current limiting.
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Switching Characteristics (UM3085E)
(Vec = +5V = 5%, Ta = Tumn to Tmax, unless otherwise noted. Typical values are at Vee = +5V

and Ta = +25°C.)

Parameter Symbol Test Conditions Min | Typ | Max | Unit
Maximum Data Rate fmax 500 kbps
t i = 250 | 720 [ 1000
Driver Input-to-Output G Flgurg3 i%l 7_’ ?&;FFF >4, ns
tbPHL L1~ L= 10Up 250 | 720 | 1000
Driver Output Skew Figure 3 and 7, Rpirr=54Q,
[topLI - topi tDSKEW C, ;=C;,=100pF 3 100 ns
. . . Figure 3 and 7, Rpirr=54Q2,
Driver Rise or Fall Time | tpr, tor C1,=Cy,=100pF 200 | 530 | 750 ns
Driver Enable to Output Figure 4 and 8, C;=100pF,
High i $2 Closed 25001 ns
Driver Enable to Output Low| tpz Figure4.and 8, Cy=100pE, 2500 ns
S1 Closed
Driver Disable Time from ¢ Figure 4 and 8, C,=15pF, 100 s
Low e S1 Closed
Driver Disable Time from ¢ Figure 4 and 8, C,=15pF, 100 ns
High DHZ S2 Closed
. tRPLH, [Vip|>2.0V,
Receiver input to ot trerr | Rise and Fall Time of Vip<15ns LA 200 ns
Differential Receiver Skew ¢ Figure 6 and 9, |Vp|>2.0V, 3 30 ns
|trpLH - tRPHL RSKD | Rise and Fall Time of Vip<15ns
Receiver Enable to Output Figure 5 and 10,
Low trzL C,=100pF, S1 Closed 20| 50 | =8
Receiver Enable to Output Figure 5 and 10,
High Rzt C,=100pF, S2 Closed 201 S0 | B8
Receiver Disable Time from : Figure 5 and 10, 20 50
Low . C,=100pF, S1 Closed 1S
Receiver Disable Time from ; Figure 5 and 10, 20 50
High — C;=100pF, S2 Closed ns
Time to Shutdown tSHDN (Note 4) 50 | 200 | 600 ns
Driver Enable from : Figure 4 and 8, 4500 s
Shutdown to Output High | P#HEHPN C,=15pF, S2 Closed
Driver Enable from " Figure 4 and 8, 4500 n
Shutdown to Output Low | *ZHSHPN) C,=15pF, S1 Closed =
Receiver Enable from ; Figure 5 and 10, 3500 ns
Shutdown to Output High |[RZHSHDN) C,=100pF, S2 Closed
Receiver Enable from Figure 5 and 10, 3500 s
Shutdown to Output Low tR7L(SHDN) C,=100pF, S1 Closed

Note 4:  The device is put into shutdown by bringing RE high and DE low. If the enable inputs
are in this state for less than 50ns, the device is guaranteed not to enter shutdown. If the enable
inputs are in this state for at least 600ns, the device is guaranteed to have entered shutdown.
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Switching Characteristics (UM3088E)

(Vee = +5V £ 5%, Ta = Tu to Tmax, unless otherwise noted. Typical values are at Vce = +5V
and Ta =+25°C))

Parameter Symbol Test Conditions Min | Typ [ Max | Unit
Maximum Data Rate fmax 25 Mbps
. toPLH Figure 3 and 7, Rpirr=54Q), 34 60
Driver Input-to-Output —— C,,=Cy,=100pF - = ns
Driver Output Skew Figure 3 and 7, Rpirr=541),
25 10 ns
[topLH - topHL tosKEW C.,=C,=100pF
. . . Fi 3 and 7, Rpirr=54Q),
Driver Rise or Fall Time | tpr, tor lgurzuil’(l:u:lon(l)lgl: 14 | 25 ns
Driver Enable to Output " Figure 4 and 8, C;=100pF, 150 i
High i S2 Closed
. Figure 4 and 8, C;=100pF,
Driver Enable to Output Low| tpzp S1 Closed 150 ns
Driver Disable Time from ; Figure 4 and 8, C;=15pF, 100 e
Low e S1 Closed
Driver Disable Time from ; Figure 4 and 8, C,=15pF, 100 =
High s S2 Closed
. trPLH- |V1D|22,0V,
Receiver Input to Output tren. | Rise and Fall Time of Vip<l15ns W | 120 =
Differential Receiver Skew ; Figure 6 and 9, [Vip|>2.0V, 0 10 -
[tRpLH - tRPHL == Rise and Fall Time of Vip<l15ns
Receiver Enable to Output Figure 5 and 10,
Low e C.=100pF, S1 Closed ol Kl B
Receiver Enable to Output Figure 5 and 10,
High Rz C,=100pF, S2 Closed PR = || Vo
Receiver Disable Time from Figure 5 and 10,
Low iz C,=100pF, S1 Closed il Kl e
Receiver Disable Time from ; Figure 5 and 10, 20 50 s
High RHZ C,=100pF, S2 Closed
Time to Shutdown tSHDN (Note 4) 50 | 200 | 600 ns
Driver Enable from A Figure 4 and 8, 250 e
Shutdown to Output High | P#HSHPN C,=15pF, S2 Closed
Driver Enable from ; Figure 4 and 8§, 750 o
Shutdown to Output Low | PZ-5HPN) C=15pF, S1 Closed
Receiver Enable from Figure 5 and 10, 3500|  ns
Shutdown to Output High |RZH(SHDN C1=100pF, S2 Closed
Receiver Enable from Figure 5 and 10, 3500 e
Shutdown to Output Low  |RZLSHPN) C1=100pF, S1 Closed

Note 4:  The device is put into shutdown by bringing RE high and DE low. If the enable inputs
are in this state for less than 50ns, the device is guaranteed not to enter shutdown. If the enable
inputs are in this state for at least 600ns, the device is guaranteed to have entered shutdown.
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RS-485 Communication Function Table

Tablel. Transmitting

INPUTS OUTPUTS
RE DE DI A MODE
X 1 1 1 Normal
X 1 0 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-Z Shutdown
X=Don’t care; High-Z=High Impedance
Typical Operating Circuit
120ohm 120ohm
o B i 2 U — DE
% i 4 — DI
DE C

RO— R
RE

Master Node

)

& R

DI

DE ROR
Slave Nodel

=l

s

DI DE

RORE

Slave Node N

Figure 1. Typical Half-Duplex RS-485 Network

Y %

—RO
RE

Terminal Slave Node
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Test Circuit

‘=

RLO/»‘\D/Z

Rioapn V

Figure 2. Driver DC Test Load

5000hm = Vee
Driver Output
Under Test

L

Figure 4. Driver Enable/Disable Timing Test Load

Figure 6. Receiver Propagation Delay Test Circuit

ATE Vo R Receiver
‘ liA Output

J 1.5v
{opHL ¢

1/2Vo

-

tskewtopy

Voirr =V - Va

|

Figure 7. Driver Propagation Delays

_JZISV

A 1V
B -1V

INPUT

Vor
RO
5 OUTPUT
Vou 15V.
trprL —|

Figure 9. Receiver Propagation Delays
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I

Receiver

DE

DI A T
Vop»  Roirr
B l

?
Ciz

T

Figure 3. Driver Timing Test Circuit

Test Point

Output

CRL PO,
15pF

Lo

1K

S2

Figure 5. Receiver Enable/Disable Timing Test Load

5V
1.5V / Xy 1.5V
DE ov——
> tpz1(sHpN): tozL
B Vour—
= oLz
%7 23V Output Normally Low Vor+0.5V
oL
Vou Vou-0.5V
Output Normally High Of
A Vor-
1
> tozsiony, tozit R

Figure 8. Driver Enable and Disable Times

5V-
®E \
1:5V:

ov
Vou

RO

Vor-

)

Flsv

> tRZL(SHDN), TRZL
1.5V Output Normally Low

trLz |

o ——
Vo t0.5V

1.5V Output Normally High

—>7‘<— trzusHDN), TRz

Vou-0.5V

truz | (€

Figure 10. Receiver Enable and Disable Times
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Detail Description

The UM3085E, UM3088E high-speed transceivers for RS-485 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. The UM3085E features reduced slew-rate driver that
minimizes EMI and reduces reflections caused by improperly terminated cables, allowing
error-free data transmission up to 500kbps. While partially slew-rate limited UM3088E speeds up
to 2.5Mbps.

All of the parts operate from a single +5V supply. Drivers are output short-circuit current limited.
Thermal shutdown circuitry protects drivers against excessive power dissipation. When activated,
the thermal shutdown circuitry places the driver outputs into a high impedance state.

Fail-Safe

The UM3085E, UM3088E 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 input voltage is pulled to OV by the termination.
With the receiver thresholds of the UM3085E, UM3088E, 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 £2200mV 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 UM3085E, UM3088E 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
powered-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 12kQ (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.

Reduced EMI and Reflections

The UM3O085E is 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=trise / (10%1.5ns/ft)

Where tris is 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.
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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 2nA 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 tzu and tzr in the Switching Characteristics tables assume the part was not in a low-power
shutdown state. Enable times tzisupn) and tzisupn) assume the parts were shut down. It takes
drivers and receivers longer to become enabled from low-power shutdown mode (tzmsupn),
tzisupn)) than from driver/receiver-disable mode (tzu, tz1).

Driver Output Protection

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

Line Length vs. Data Rate
The RS-485/RS-422 standard covers line lengths up to 4000 feet. For line lengths greater than
4000 feet, repeater is required.

Typical Applications

The UM3085E, UM3088E 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 off the main line should be kept as short as
possible.
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Order information

. Marking
Order Number Package Package Quantity On The park
UMB3085EEPA-TUDI DIP8 Tube,50,A box of 2000 UMB3085EEPA
UMB3085EESA-TUDI SOP8 Tape,Reel, 2500 UMB3085EESA
UM3088EESA-TUDI SOP8 Tape,Reel, 2500 UM3088EESA
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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\ |
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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
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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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