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FEATURES

@®TIA/EIA RS-485/RS-422 compliant

@+ 15 kV ESD protection on RS-485 input/output pins
@ Data rates

ADM3070E/ADM3071E/ADM3072E: 250 kbps
ADM3073E/ADM3074E/ADM3075E: 500 kbps
ADM3076E/ADM3077E/ADM3078E: 16 Mbps

@ Half- and full-duplex options

@ True fail-safe receiver inputs

@® Up to 256 nodes on the bus

@®-40° Cto +125° C temperature option

@® Hot-swap input structure on DE and RE pins
@®Reduced slew rates for low EMI

@®Low power shutdown current (all except ADM3071E/
ADM3074E/ADM3077E)

@ Outputs high-Z when disabled or powered off

@® Common-mode input range: -7 V to +12 V

@® Thermal shutdown and short-circuit protection
@38-lead and 14-lead narrow SOIC packages

APPLICATIONS

@®Power/energy metering
@ Industrial control
@Lighting systems

@ Telecommunications

@ Security systems

@ Instrumentation

GENERAL DESCRIPTION
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The ADM307xE are 3.3 V, low power data transceivers with = 15 kV ESD protection suitable for

full- and half-duplex communication on multipoint bus transmission lines. They are designed for
balanced data transmission, and they comply with TIA/EIA standards: RS-485 and RS-422.

The devices have a 1/8 unit load receiver input impedance, which allows up to 256 transceivers on
a bus. Because only one driver should be enabled at any time, the output of a disabled or powered-
down driver is tristated to avoid overloading the bus. The receiver inputs have a true fail-safe
feature, which eliminates the need for external bias resistors and ensures a logic high output level
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when the inputs are open or shorted. This guar-antees that the receiver outputs are in a known
state before communication begins and when communication ceases.

FUNCTIONAL BLOCK DIAGRAMS
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Figure 3.
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The driver outputs of the 250 kbps and 500 kbps devices are slew
rate limited to reduce EMI and data errors caused by reflections
from improperly terminated buses. Excessive power dissipation
caused by bus contention or by output shorting is prevented

1 10
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with a thermal shutdown circuit.

Table 1. Selection Table

LSy

The parts are fully specified over the industrial temperature
ranges and are available in 8-lead and 14-lead narrow SOIC

packages.

Half/Full Data Rate | Slew Rate Driver/Receiver Low Power Nodes on | £15kVESD | Pin
Part No. Duplex (Mbps) Limited Enable Shutdown Bus on Bus Pins | Count
ADM3070E | Full 0.25 Yes Yes Yes 256 Yes 14
ADM3071E | Full 0.25 Yes No No 256 Yes 8
ADM3072E | Half 0.25 Yes Yes Yes 256 Yes 8
ADM3073E | Full 0.5 Yes Yes Yes 256 Yes 14
ADM3074E | Full 0.5 Yes No No 256 Yes 8
ADM3075E | Half 0.5 Yes Yes Yes 256 Yes 8
ADM3076E | Full 16 No Yes Yes 256 Yes 14
ADM3077E | Full 16 No No No 256 Yes 8
ADM3078E | Half 16 No Yes Yes 256 Yes 8
WWW.SZTDBDT.COM
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SPECIFICATIONS

Vee=3.3V +10%, Ta = Tuw to Tmax, unless otherwise noted.

Table 2. ADM3070E/ADM3071E/ADM3072E/ADM3073E/ADM3074E/ADM3075E/ADM3076E/ADM3077E/ADM3078E

Parameter Symbol | Min Typ Max | Unit | Test Conditions/Comments
DRIVER
Differential Outputs
Differential Output Voltage Vob 2.0 Vec V R. =100 Q (RS-422) (see Figure 7)
1:5 Ve \' RL =54 Q (RS-485) (see Figure 7)
Vee |V No load
A|Vop| for Complementary Output States’ | AVop 02 |V R =54 Q or 100 Q) (see Figure 7)
Common-Mode Output Voltage Voc Vec/2 3 V R.=54 Qor 100 Q (see Figure 7)
A|Voc| for Complementary Output States’ | AVoc 02 |V Ru=54 Q or 100 Q) (see Figure 7)
Short-Circuit Output Current loso 40 250 | mA [ 0V <Vour<12V
-250 —40 | mA | =7V <Vour <Vcc
Short-Circuit Foldback Qutput Current losor 20 mA | (Vee—1V) <Vour< 12V
=20 [ mA | =7V<Vour<+1V
Output Leakage (Y, Z) Full Duplex lo 125 | pA DE=0V,RE=0V,Vcc=0Vor3.6V,Vn=12V
-100 MA | DE=OV,RE=0V,Vcc=0Vor3.6V,Vn=-7V
Logic Inputs
Input High Voltage Vi 2.0 v DE, DI, RE
Input Low Voltage Vie 0.8 \ DE, DI, RE
Input Hysteresis Vhys 100 mV DE, Dt,ﬁ
Logic Input Current Iin +1 HA DE, DI, RE
Input Impedance First Transition 1 10 kQ DE
Thermal Shutdown Threshold Trs 175 g G
Thermal Shutdown Hysteresis Trs 15 i
RECEIVER
Differential Inputs
Differential Input Threshold Voltage Vi —-200 -125 50 | mV | -7V<Vam<+12V
Input Hysteresis AViy 15 mV | Va+Ve=0V
Input Resistance (A, B) Rin 9 kQ —7V<Vau<+12V
Input Current (A, B) Ia, I8 125 | pA DE=0V,Vcc=0Vor36V,Vn=12V
-100 pA DE=0V,Vec=0Vor3.6V,Vn=-7V
RO Logic Output
Output High Voltage Vou Vec— 0.6 \ lour=—=1 mA
Output Low Voltage VoL 04 |V lour =1 mA
Short-Circuit Output Current loss +80 | mA | 0V <Vao <Vcc
Tristate Output Leakage Current lozr +1 pA Vec=3.6V,0V < Vour <Vcc
POWER SUPPLY
Supply Current lec 0.8 15 mA No load, DE :VCC,E:OV

0.8 15 | mA | Noload, DE =V, RE = Vcc
08 15 | mA | Noload, DE=0V,RE=0V

Shutdown Current IsHon 005 10 pA DE=0V, RE =V
ESD PROTECTION

A, B.Y,ZPins 15 kv Human body model

All Pins Except A, B, Y, Z Pins +4 kv Human body model

! A|Voo| and A|Vod| are the changes in Voo and Vog, respectively, when the DI input changes state.
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TIMING SPECIFICATIONS—ADM3070E/ADM3071E/ADM3072E

Vee=3.3V +10%, Ta = Tuiw to Tumax, unless otherwise noted.

Table 3.

Parameter Symbol | Min Typ Max | Unit | TestConditions/Comments

DRIVER
Maximum Data Rate 250 kbps
Propagation Delay, Low-to-High Level topLH 250 1500 | ns CL =50 pF, R.= 54 Q (see Figure 8 and Figure 9)
Propagation Delay, High-to-Low Level topHL 250 1500 | ns CL =50 pF, R.= 54 Q (see Figure 8 and Figure 9)
Rise Time/Fall Time tor/tor 350 1600 | ns CL =50 pF, Ru= 54 Q (see Figure 8 and Figure 9)
[topn — toewe| Differential Driver Output Skew | toskew 200 | ns CL =50 pF, Ru =54 Q (see Figure 8 and Figure 9)’
Enable to Output High tozn 2500 | ns See Figure 10
Enable to Output Low tozL 2500 | ns See Figure 11
Disable Time from Low towz 100 | ns See Figure 11
Disable Time from High toHz 100 ns See Figure 10
Enable Time from Shutdown to High tDZH(SHDN) 5500 | ns See Figure 10
Enable Time from Shutdown to Low tozL(sHDN) 5500 | ns See Figure 11

RECEIVER
Maximum Data Rate 250 kbps
Propagation Delay, Low-to-High Level tRPLH 200 | ns CL =15 pF (see Figure 12 and Figure 13)
Propagation Delay, High-to-Low Level tRPHL 200 | ns CL =15 pF (see Figure 12 and Figure 13)
[treLH — trert| Output Skew Trskew 30 ns CL =15 pF (see Figure 12 and Figure 13)
Enable to Output High tRzH 50 ns See Figure 14
Enable to Output Low trzL 50 ns See Figure 14
Disable Time from Low tRiz 50 ns See Figure 14
Disable Time from High tRHz 50 ns See Figure 14
Enable Time from Shutdown to High RZH(SHDN) 4000 | ns See Figure 14
Enable Time from Shutdown to Low tRzL(SHDN) 4000 | ns See Figure 14

TIMETO SHUTDOWN tsHDN 50 200 600 | ns

"Wee=33V.
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TIMING SPECIFICATIONS—ADM3073E/ADM3074E/ADM3075E

ARUNA=

Vee= 3.3V +10%, Ta = Ty to Tmax, unless otherwise noted.

Table 4.
Parameter Symbol | Min Typ Max | Unit | Test Conditions/Comments
DRIVER
Maximum Data Rate 500 kbps
Propagation Delay, Low-to-High Level topLH 180 800 ns CL=50pF, R.= 54 Q) (see Figure 8 and Figure 9)
Propagation Delay, High-to-Low Level topHL 180 800 ns CL=50 pF, RL.=54 Q) (see Figure 8 and Figure 9)
Rise Time/Fall Time tor/tor 200 800 | ns CL=50pF, R.= 54 Q (see Figure 8 and Figure 9)
[topun — toewi| Differential Driver Output Skew | toskew 100 ns CL=50 pF, R.=54 Q (see Figure 8 and Figure 9)
Enable to Output High tozH 2500 | ns See Figure 10
Enable to Output Low toz 2500 | ns See Figure 11
Disable Time from Low towz 100 | ns See Figure 11
Disable Time from High tonz 100 ns See Figure 10
Enable Time from Shutdown to High tozH(SHDN) 4500 | ns See Figure 10
Enable Time from Shutdown to Low tozu(sHDN) 4500 | ns See Figure 11
RECEIVER
Maximum Data Rate 500 kbps
Propagation Delay, Low-to-High Level tReLH 200 ns C.=15 pF (see Figure 12 and Figure 13)
Propagation Delay, High-to-Low Level tRPHL 200 | ns CL=15 pF (see Figure 12 and Figure 13)
[tre — trew | Output Skew trskew 30 ns CL=15 pF (see Figure 12 and Figure 13)
Enable to Output High Rz 50 ns See Figure 14
Enable to Output Low thz 50 ns See Figure 14
Disable Time from Low trz 50 ns See Figure 14
Disable Time from High tRHz 50 ns See Figure 14
Enable Time from Shutdown to High tRzHSHON) 4000 | ns See Figure 14
Enable Time from Shutdown to Low tRZL(SHDN) 4000 | ns See Figure 14
TIME TO SHUTDOWN tsHon 50 200 600 | ns
WWW.SZTDBDT.COM
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TIMING SPECIFICATIONS—ADM3076E/ADM3077E/ADM3078E
Vee=3.3V £ 10%, Ta = Tuw to Tumax, unless otherwise noted.

Table 5.

Parameter Symbol | Min Typ Max | Unit | Test Conditions/Comments

DRIVER
Maximum Data Rate 16 Mbps
Propagation Delay, Low-to-High Level topH 50 ns CL=50pF, R.=54Q (see Figure 8 and Figure 9)
Propagation Delay, High-to-Low Level torHL 50 ns C. =50 pF, R.=54 Q (see Figure 8 and Figure 9)
Rise Time/Fall Time tor/tor 15 ns CL=50pF, R.=54Q (see Figure 8 and Figure 9)
[topw — toewd| Differential Driver Output Skew | toskew 8 ns CL=50pF, RL= 54 Q (see Figure 8 and Figure 9)
Enable to Output High tozn 150 | ns See Figure 10
Enable to Output Low tozL 150 | ns See Figure 11
Disable Time from Low towz 100 | ns See Figure 11
Disable Time from High tonz 100 | ns See Figure 10
Enable Time from Shutdown to High tozH(SHDN) 1250 1800 | ns See Figure 10
Enable Time from Shutdown to Low tozL(SHDN) 1250 1800 | ns See Figure 11

RECEIVER
Maximum Data Rate 16 Mbps
Propagation Delay, Low-to-High Level trpLH 40 75 ns CL =15 pF (see Figure 12 and Figure 13)
Propagation Delay, High-to-Low Level TrPHL 40 75 ns CL= 15 pF (see Figure 12 and Figure 13)
[trpin — tren| Output Skew tRskEw 8 ns CL=15 pF (see Figure 12 and Figure 13)
Enable to Output High trzn 50 ns See Figure 14
Enable to Output Low trzL 50 ns See Figure 14
Disable Time from Low triz 50 ns See Figure 14
Disable Time from High trHz 50 ns See Figure 14
Enable Time from Shutdown to High tRZH(SHDN) 1800 | ns See Figure 14
Enable Time from Shutdown to Low tRzL(SHDN) 1800 | ns See Figure 14

TIME TO SHUTDOWN tsHon 50 200 600 | ns
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ABSOLUTE MAXIMUM RATINGS

Ta = 25°C, unless otherwise noted.

Stresses at or above those listed under Absolute Maximum
Ratings may cause permanent damage to the product. This is a
stress rating only; functional operation of the product at these
or any other conditions above those indicated in the operational
section of this specification is not implied. Operation beyond the
maximum operating conditions for extended periods may affect
product reliability.

Description

Receiver Qutput. When enabled, if (A — B) = —-50 mV, RO is high. If
(A —B) <—200 mV, RO is low.

Receiver Output Enable. A low level enables the receiver output.

A high level placesit in a high impedance state. If RE is high and DE
is low, the device enters a low power shutdown mode.

Driver Output Enable. A high level enables the driver differential
A and B outputs. A low level places it in a high impedance state. If
RE is high and DE is low, the device enters a low power shutdown mode.

Driver Input. With a half-duplex part when the driver is enabled, a
logic low on DI forces A low and B high; a logic high on DI forces

A high and B low. With a full-duplex part when the driver is enabled,
a logic low on Dl forces Y low and Z high; a logic high on DI forces

Y high and Z low.

Ground.

Noninverting Driver Output.

Noninverting Receiver Input A and Noninverting Driver Output A.
Noninverting Receiver Input A.

Inverting Driver Qutput.

Inverting Receiver Input B and Inverting Driver Output B.
Inverting Receiver Input B.

Power Supply, 3.3V + 10%. Bypass Vcc to GND with a 0.1 pF capacitor.
No Connect. Not internally connected; can be connected to GND.

Table 6.
Parameter Rating
Vec to GND -0.3Vto+6V
Digital Input/Output Voltage (DE, RE,DI) | -0.3Vto+6V
Receiver Output Voltage (RO) -0.3Vto (Ve +0.3V)
Driver OQutput (A, B, Y, Z)/Receiver -8Vto+13V

Input (A, B) Voltage
Driver Output Current +250 mA
Operating Temperature Range

ADM307xEA —40°C to +85°C

ADM307xEY —40°Cto +125°C
Storage Temperature Range -65°Cto +150°C
8a Thermal Impedance

8-Lead SOIC_N 158°C/W

14-Lead SOIC_N 120°C/W
Lead Temperature

Soldering (10 sec) 300°C

Vapor Phase (10 sec) 215°C

Infrared (15 sec) 220°C
Table 7. Pin Function Descriptions
ADM3070E/ ADM3071E/ ADM3072E/
ADM3073E/ ADMB3074E/ ADM3075E/
ADM3076E ADM3077E ADM3078E
Pin No. Pin No. Pin No. Mnemonic
2 2 1 RO
3 N/A 2 RE
4 N/A 3 DE
5 3 4 DI
6,7 4 5 GND
9 5 N/A Y
N/A N/A 6 A
12 8 N/A A
10 6 N/A z
N/A N/A 7 B
11 7 N/A B
14 1 8 Vee
1,813 N/A N/A NC

WWW.SZTDBDT.COM

18



ARUNA=

Tudi Semiconductor

TEST CIRCUITS AND SWITCHING CHARACTERISTICS

L
S R/2

<
[}
o
AA—O—AAA

L
¢ R./2 | Voc

R

Figure 7. Driver DC Test Load

3V

T ]

Figure 8. Driver Timing Test Circuit

Vee
DI Vgel2
o ——
i’DF'LH "DFHL —

I

112Vg
z ¥ ¥ '
Vo
¢ — & 1
1 1
* 1/2Vg
Voire =V (Y) -V (2)
+V0
Vpirr OV . 90% 90% .
Vo 10% 10%
tor top |
toskew = ItopLn — topuL |
Figure 9. Driver Propagation Delays
OV OR 3V : out
1+ cL R,
T s0pF 5000
GENERATOR

v
DE rd “

Veol2
/| tozn: tozHisHoN) ov
0.25V
L VoH
*’lk ov
tonz

Figure 10. Driver Enable and Disable Times (touz, tozu, tozrsHpm)

our Vom = (0 + Vou)2

Vee
R
o S1 5000
0V OR 3V l ? ouT
+ CL
v < T so0eF
GENERATOR 500
\ Vee
DE Veol2
tozL: tozi(sHoN) ov
toLz
|
Vee
ouT — Vom = (VoL + Vcc)/2
VoL
0.25v

Figure 11. Driver Enable and Disable Times (tpz, toz, tozi(sHom)

RECEIVER
OUTPUT

ATE

Figure 12. Receiver Propagation Delay Test Circuit

A +1V

— “* treLn trPHL
VoH
1.5V
v, 7'
- oL

NOTES
1. THE RISE TIME AND FALL TIME OF INPUT A AND INPUT B < 4ns.

Figure 13. Receiver Propagation Delays
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CIRCUIT DESCRIPTION

The ADM307xE series are high speed transceivers for RS-485
and RS-422 communications. Each device contains one driver
and one receiver. All 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 Receiver Fail-
Safe section). The ADM307xE also feature a hot-swap capability,
allowing line insertion without erroneous data transfer (see the
Hot-Swap Capability section). The ADM3070E/ADM3071E/
ADM3072E feature reduced slew rate drivers that minimize
EMI and reduce reflections caused by improperly terminated
cables, allowing for error-free data transmission at rates up to
250 kbps.

The ADM3073E/ADM3074E/ADM3075E also offer slew rate
limits, allowing transmit speeds up to 500 kbps. The ADM3076E/
ADM3077E/ADM3078E driver slew rates are not limited, making
possible transmit speeds of up to 16 Mbps. The ADM3072E/
ADM3075E/ADM3078E are half-duplex transceivers; the
ADM3070E/ADM3071E/ADM3073E/ADM3074E/ ADM3076E/
ADM3077E are each full-duplex transceivers. All devices operate
from a single 3.3 V supply. Drivers are output short-circuit
current limited, and thermal shutdown circuitry protects
drivers against excessive power dissipation. When activated,
the thermal shutdown circuitry places the driver outputs into

a high impedance state.

FUNCTION TABLES
ADM3070E/ADM3073E/ADM3076E

Table 8. Transmitting Truth Table

ADM3071E/ADM3074E/ADM3077E

Table 10. Transmitting Truth Table

Transmitting Input Transmitting Outputs

DI Y z
1 1 0
0 0 1

Table 11. Receiving Truth Table

Receiving Input Receiving Output

A-B RO
> -50mV 1
<-200 mV 0
Open/shorted 1

ADM3072E/ADM3075E/ADM3078E

Table 12. Transmitting Truth Table

Transmitting Inputs Transmitting Outputs
RE DE DI AY B,Z
X! i 1 1 0
X! 1 0 0 1
0 0 X! High-Z2 High-Z2
1 0 X! Shutdown Shutdown

!X =don't care.
2 High-Z = high impedance.

Table 13. Receiving Truth Table

Transmitting Inputs Transmitting Outputs
RE DE DI Y z
X! 1 1 1 0
X 1 0 0 1
0 0 X! High-Z2 High-Z2
1 0 X! Shutdown  Shutdown

Receiving Inputs Receiving Output
RE DE A-B RO
0 0 z-50mV 1
0 0 <-200 mV 0
0 0 Open/shorted 1
1 1 X! High-Z2
1 0 X! Shutdown

"X =don't care.
2 High-Z = high impedance.

Table 9. Receiving Truth Table

Receiving Inputs Receiving Outputs
RE DE A-B RO
0 X! =-50mV 1
0 X! <-200 mV 0
0 X! Open/shorted 1
1 X! High-Z?
1 0 X Shutdown

1 X=don't care.
2 High-Z = high impedance.

X =don't care.
2 High-Z = high impedance.

RECEIVER FAIL-SAFE

The ADM307xE family guarantees a logic high receiver output
when the receiver inputs are shorted, open, or connected to a
terminated transmission line with all drivers disabled. This is
done by setting the receiver input threshold between —50 mV
and —200 mV. If the differential receiver input voltage (A — B)
is greater than or equal to —50 mV, RO is logic high. If A - B
is less than or equal to —200 mV; RO is logic low. In the case
of a terminated bus with all transmitters disabled, the receiver
differential input voltage is pulled to 0 V by the termination.
With the receiver thresholds of the ADM307xE family, this
results in a logic high with a 50 mV minimum noise margin.

WWW.SZTDBDT.COM
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HOT-SWAP CAPABILITY
(ALL EXCEPT ADM3071E/ADM3074E/ADM3077E)

Hot-Swap Inputs

When a circuit board is inserted into a hot (or powered) back-
plane, differential disturbances to the data bus can lead to data
errors. During this period, processor logic output drivers are
high impedance and are unable to drive the DE and RE inputs
of the RS-485 transceivers to a defined logic level. Leakage currents
up to £10 pA from the high impedance state of the processor
logic drivers can cause standard CMOS enable inputs of a tran-
sceiver to drift to an incorrect logic level. Additionally, parasitic
circuit board capacitance can cause coupling of Vcc or GND to
the enable inputs. Without the hot-swap capability, these factors
can improperly enable the driver or receiver of the transceiver.
When Ve rises, an internal pull-down circuit holds DE low and
RE high. After the initial power-up sequence, the pull-down
circuit becomes transparent, resetting the hot-swap tolerable input.

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, Figure 37 illustrates an
example line repeater.

%15 kV ESD PROTECTION

Two coupling methods are used for ESD testing: contact
discharge and air-gap discharge. Contact discharge calls for

a direct connection to the unit being tested. Air-gap discharge
uses a higher test voltage but does not make direct contact with
the test unit. With air-gap discharge, the discharge gun is moved
toward the unit under test, developing an arc across the air gap,
thus the term air-gap discharge. This method is influenced by
humidity, temperature, barometric pressure, distance, and rate
of closure of the discharge gun. The contact discharge method,
while less realistic, is more repeatable and is gaining acceptance
and preference over the air-gap method.

Although very little energy is contained within an ESD pulse, the
extremely fast rise time, coupled with high voltages, can cause
failures in unprotected semiconductors. Catastrophic destruc-
tion can occur immediately as a result of arcing or heating.
Even if catastrophic failure does not occur immediately, the
device can suffer from parametric degradation that can result
in degraded performance. The cumulative effects of continuous
exposure can eventually lead to complete failure.

Input/output lines are particularly vulnerable to ESD damage.
Simply touching or connecting an input/output cable can result
in a static discharge that damages or completely destroys the
interface product connected to the input/output port. It is
extremely important, therefore, to have high levels of ESD
protection on the input/output lines.

The ESD discharge can induce latch-up in the device under test,
so it is important that ESD testing on the input/output pins be

carried out while device power is applied. This type of testing
is more representative of a real-world input/output discharge,
which occurs when equipment is operating normally.

The transmitter outputs and receiver inputs of the ADM307xE
family are characterized for protection to a £15 kV limit using
the human body model.

HUMAN BODY MODEL

Figure 33 shows the human body model and the current
waveform it generates when discharged into low impedance.
This model consists of a 100 pF capacitor charged to the ESD
voltage of interest, which is then discharged into the test device
through a 1.5 k() resistor.

HIGH R1 R2
VOLTAGE o—AM————
GENERATOR e
UNDER
T c1 TEST
T

ESD TEST METHOD R2 C1

HUMAN BODY MODEL | 1.5k | 100pF
ESD ASSOC. STD 55.1

100%

90%

lpEAK

36.8%

10%

-

TIME t -

trL

Figure 33. Human Body Model and Current Waveform

256 TRANSCEIVERS ON THE BUS

The standard RS-485 receiver input impedance is 12 kQ (1 unit
load), and the standard driver can drive up to 32 unit loads. The
ADM307xE family of transceivers has a % unit load receiver

‘ tor

input impedance (96 k€2), allowing up to 256 transceivers to be
connected in parallel on one communication line. Any combi-
nation of these devices and other RS-485 transceivers with a
total of 32 unit loads or fewer can be connected to the line.

REDUCED EMI AND REFLECTIONS

The ADM3070E/ADM3071E/ADM3072E feature reduced

slew rate drivers that minimize EMI and reduce reflections
caused by improperly terminated cables, allowing for error-
free data transmission at rates up to 250 kbps. The ADM3073E/
ADM3074E/ADM3075E offer higher driver output slew rate
limits, allowing for transmit speeds of up to 500 kbps.

WWW.SZTDBDT.COM
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LOW POWER SHUTDOWN MODE
(ALL EXCEPT ADM3071E/ADM3074E/ADM3077E)

Low power shutdown mode is initiated by bringing both RE
high and DE low. In shutdown mode, the device draws less

than 1 pA of supply current. RE and DE can be driven simulta-
neously, but the parts are guaranteed not to enter shutdown if
RE s high and DE is low for fewer than 50 ns. If the inputs are
in this state for 600 ns or more, the parts are guaranteed to enter
shutdown. Enable times tz= and tz1 assume that the part was not
originally in a low power shutdown state (see the Test Circuits
and Switching Characteristics section). Enable times (tzu(suon)
and tzysupy) assume that the part was originally shut down. It
takes drivers and receivers longer to become enabled from low
power shutdown mode (tzusnon), tzisnon) than from driver/
receiver disable mode (tzu, tz).

DRIVEROUTPUT PROTECTION

The ADM307xE family features two methods to prevent
excessive output current and power dissipation caused by
faults or by bus contention. Current limit protection on the

ADM3072E/
ADM3075E/
ADM3078E

ADM3072E/
ADM3075E/
ADM3078E

RO RE DE DI

NOTES
1. MAXIMUM NUMBER OF NODES: 256.

2. Ry 1S EQUAL TO THE CHARACTERISTIC IMPEDANCE OF THE CABLE USED.

output stage provides immediate protection against short
circuits over the whole common-mode voltage range (see
Figure 22 and Figure 23). In addition, a thermal shutdown
circuit forces the driver outputs into a high impedance state
if the die temperature rises excessively.

TYPICAL APPLICATIONS

The ADM3072E/ADM3075E/ADM3078E transceivers are
designed for bidirectional data communications on multipoint
bus transmission lines. Figure 34 shows a typical network
applications circuit. The ADM3071E/ADM3074E/ADM3077E
transceivers are designed for point-to-point transmission lines
(see Figure 35). The ADM3070E/ADM3073E/ADM3076E
transceivers are designed for full-duplex RS-485 networks

(see Figure 36).

To minimize reflections, terminate the line at both ends with
a termination resistor (the value of the termination resistor
should be equal to the characteristic impedance of the cable
used) and keep stub lengths off the main line as short as
possible.

ADM3072E/
ADM3075E/
ADM3078E

ADM3072E/
ADM3075E/
ADM3078E

RO RE DE DI

Figure 34. ADM3072E/ADM3075E/ADM3078E Typical Half-Duplex RS-485 Network
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MASTER

ADM3070E/
ADM3073E/
ADM3076E

SLAVE A
g

ADM3070E/
ADM3073E/
ADM3076E

RO RE DE DI

NOTES
1. MAXIMUM NUMBER OF NODES: 256.
2. Ry IS EQUAL TO THE CHARACTERISTIC IMPEDANCE OF THE CABLE USED.

SLAVE

ADM3070E/
ADM3073E/
ADM3076E

SLAVE

RO RE DE DI

ADM3070E/
ADM3073E/
ADM3076E

Figure 36. ADM3070E/ADM3073E/ADM3076E Full-Duplex RS-485 Network

ADM3070E/
ADM3073E/

ADM3076E A

e Rr

NOTES

1. R7 IS EQUAL TO THE CHARACTERISTIC
IMPEDANCE OF THE CABLE USED.

Figure 37. Line Repeater for ADM3070E/ADM3073E/ADM3076E

DATA IN

DATA OUT
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Order information

Order Number Package Package Quantity Orl:n':l:le(i:grk Temperature
ADM3071EARZ-REEL7-TUDI SOP8 Tape,Reel,2500 ADM3071EARZ-REEL7 -40°C to+85°C
ADM3071EYRZ-REEL7-TUDI SOP8 Tape,Reel,2500 ADM3071EYRZ-REEL7 -40°C to+125°C
ADM3074EARZ-REEL7-TUDI SOP8 Tape,Reel,2500 ADM3074EARZ-REEL7 -40°C to+85°C
ADM3074EYRZ-REEL7-TUDI SOP8 Tape,Reel,2500 ADM3074EYRZ-REEL7 -40°C to+125°C
ADM3077EARZ-REEL7-TUDI SOP8 Tape,Reel,2500 ADM3077EARZ-REEL7 -40°C to+85°C
ADM3077EYRZ-REEL7-TUDI SOP8 Tape,Reel,2500 ADM3077EYRZ-REEL7 -40°C to+125°C
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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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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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