ART SCHIP

MAX3082/MAX3085/MAX3088

Applications
RS-422/RS-485 Communications

Level Translators
Transceivers for EMI-Sensitive Applications

Industrial-Control Local Area Networks

General Description

The MAX3082/MAX3085/MAX3088 high-speed transceivers for
RS-485/RS-422 communication contain on 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. This means that the receiver output will be
a logic high if all transmitters on a terminated bus are disabled

Selection Table

(high impedance). The MAX3082 feature reduced slew-rate
drivers that minimize EMI and reduce reflections caused by
improperly terminated cables, allowing error-free data
transmission up to 115kbps. The MAX3085 offer higher driver
output slew-rate limits, allowing transmit speeds up to 500kbps.
The MAX3088’s driver slew rates are not limited, making
transmit speeds up to 10Mbps possible. These transceiver
typically draw 375uA 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. The
MAX3082/MAX3085/MAX3088 are intended for half-duplex
communications, while the MAX3082/MAX3085/MAX3088 are
intended for half-duplex communications.

Part Half/Full Data Slew Low- Receiver/ | Quiescent | Transceivers Pin Industry-
Duplex Rate Rate Power Driver Current On Count Standard
(Mbps) Limited | Shutdown Enable (HA) Bus Pinout
MAX3082 | Half 0.115 Yes Yes Yes 375 256 75176
MAX3085 | Half 0.5 Yes Yes Yes 375 256 75176
MAX3088 | Half 1.0 No Yes Yes 375 256 75176
*Pin-compatible with 75180, with additional features implemented using pins 1,6,8, and 13.
ABSOLUTE MAXIMUM RATINGS
Supply Voltage(Vee)......covvviiiiiiiiii, +7V Continuous Power Dissipation
Control Input Voltage (RE, DE) ............... -0.3V to (Vcc +0.3V) 8-Pin Plastic DIP (derate 9.09 mW/  above +70 )...727mW
8-Pin SO (derate 5.88mW/ above +70 )............... 471mW
Special Input Voltage 14-Pin Plastic DIP (derate 10.0 mW/  above +70 )..800mW
(HIF SRL, TXP, RXP)......eeeeeeeeeeeeen. -0.3V to (Vce +0.3V) 14-Pin SO (derate 8.33 mW/  above +70 )............ 667mW
Driver Input Voltage (DI)......................... -0.3V to (Vcec + 0.3V) Operating Temperature Ranges
Driver Output Voltage (A, B, Y, Z)....veoveeeeeeeeeeeeeeeneenn +13V MAXB08 C..voviviiiie e 0 to+70
Receiver Input VoItage(A, B)..........ccveooveieeeeeieeeeeeeeenn, +13V MAXBOB_E. ...t 40 to+85
Receiver Input Voltage, Full Duplex (A, B)..................... +25V Storage Temperature Range..................... 65 10 +150
Receiver Output Voltage (RO).................. -0.3V to (Vcc +0.3V) Lead Temperature (soldering, 10S)..........cccoveiiiininnnnns +300

Stresses beyond those listed under “Absolute Maximum Ratings” 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 is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.
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ART CHIP MAX3082/MAX3085/MAX3088

DC ELECTRICAL CHARACTERISTICS
(Vce = +5V 5%, Ta= Tumin to Tmax, unless otherwise noted. Typical values are at Vcc=+5V and Tp =+25 .)(Note 1)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP  MAX | UNITS
DRIVER
Differential Driver Output .
(no load) Vob1 Figure 2 5 \%
. . . Figure 2, R=50Q (RS-422) 2.0
Differential Driver Output Vobp2 Figure 2, R=25Q (RS-485) 15 \Y,
Change in Magnitude of
Differential Output Voltage AVop Figure 2, R=50Q or R=27Q 0.2 \Y,
(Note 2)
Driver Common-Mode Output |y, Figure 2, R=50Q or R=27Q 3 |v
Voltage
Change In Magnitude of . _ _
Common-Mode Voltage (Note2) NAVoc Figure 2, R=50Q or R=27Q 0.2 \Y
Input High Voltage ViH1 DE, DI, RE, HF  TXP, RXP 2.0 Y,
Input Low Voltage Vi1 DE, DI, ﬁ, HIF, TXP, RXP 0.8 \Y
DI Input Hysteresis Vivs MAX3082/MAX3085 with SRL= Vcc or 100 mV
unconnected
lIN1 DE, DI, RE +2
SRL Input Current = pA
lIN2 HIF  TXP, RXP, internal pulldown 10 40
Input High Voltage ViH2 SRL Vce-0.8 V
Input Middle Voltage Vim2 SRL (Note 3) 0.4Vcc 0.6Vcc |V
Input Low Voltage VL2 SRL 0.8 V
SRL=Vcc 75
SRL Input Current lIN3 SRL=GND (Note 3) 75 A
Input Current (A and B) | DE=GND, VIN=12v 125 A
Full Duplex IN4 Vce=GND or 5.25V | VIN=-7v -75 W
Output Leakage (Y and Z) | DE=GND, VIN=12V 125 A
Full Duplex o Vec=GND or 5.25V | VIN=-7V -100 H
- < < -
Driver Short-Circuit Output 7V < Vour = Vee 250
Current (Note 4) Vob1 0V < Vout £ 12V 250 mA
0V < Vouyt < Vce 125
RECEIVER
Receiver Differential Threshold Vi 7V Vg <412V 200 125 50 mv
Voltage
Receiver Input Hysteresis AV1H 25 mV
Receiver Output High Voltage VoH lo=-4mA, V|p = -50mV Vcee-1.5 V
Receiver Output Low Voltage VoL lo=4mA, V|p = -200mV 04 |V
Three-State Output Current at <
Receiver lozr 0.4V=Vp<2.4V +1 MA
Receiver Input Resistance Rin -7V< Ve S+12V 96 kQ
Receiver Output Short-Circuit
ot P losr OV<VrosVce +7 +95 | mA
SUPPLY CURRENT
No load
— ’ DE=Vcc 430 900 A
RE=DI=GND H
or Vcc, SRL=Vce | DE=GND 375 600
Supply C t I : A
upply Curren ce No load, DE=Vce 475 1000 | "
RE=DI=GND _
or Ve, SRL= GND DE=GND 420 800 MA
fﬂ‘j)%ﬂy Current in Shutdown ISHDN DE=GND, VRE=Vcc 0001 10 |pA
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ART CHIP MAX3082/MAX3085/MAX3088

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: AVpp and AVoc are the change in Vop and Vg, respectively, when the DI input changes state.

Note 3: The SRL pin is internally biased to Vcc/2 by a 100kQ/100kQ resistor divider. It is guaranteed to be Vcc/2 if left unconnected.
Note 4. Maximum current level applies to peak current just prior to foldback-current limiting; minimum current level applies during
current limiting.

SWITCHING CHARACTERISTICS- MAX3082 with SRL=Unconnencted
(Vee=+5V £5%, Ta= Tmin to Tmax, unless otherwise noted. Typical value are at Vcc=+5V and TA= +25 )

PARAMETER SYMBOL | CONDITIONS MIN TYP MAX UNITS

. {DPLH Figures 4 and 6, Rp|rr=54Q, 500 2030 2600
Driver Input to Output r— CL1=CLo=100pF 500 2030 2600 ns
Driver Output Skew Figure 4 and 6, Rp|rFr=54Q,

t -3 +200

| topLH-toPHL | DSKEW C11=Cy 2=100pF "

; ; . Figures 4 and 6, Rpirr=54Q
Driver Rise or Fall Time tor,toF CL1=C1o=100pF 667 1320 2500 ns
Maximum Data Rate fmax 115 Kbps
Driver Enable to Output High tbzH Figures 5, CL=100pF,S2 closed 3500 | ns
Driver Enable to Output Low tpzL Figures 5, CL=100pF,S1 closed 3500 | ns
Driver Disable Time from Low tbLz Figures 5, CL=15pF, S1 closed 100 ns
Driver Disable Time from High tbHz Figures 5, CL=15pF, S2 closed 100 | ns

. trPLH, Figures 7 an 8; | V|p|=2.0V;

Receiver Input to Output tRPHL Rise and fall time of Vip <15ns 127 200 ns
| trpLH —treHL| Differential Figures 7 and 8; |V|p|22.0V;
Receiver Skew tRsKD Rise and fall time of V|p <15ns 3 30 | ns
Receiver Enable to Output Low trRzL Figures 3, CL= 100pF, S2 closed 20 50 | ns
Receiver Enable to Output High tRzH Figures 3, CL =100pF,S2 closed 20 50 | ns
Receiver Disable Time from Low | tr 7 Figures 3, CL=100pF, S1 closed 20 50 | ns
Receiver Disable Time from High | tryz Figures 3, CL=100pF, S2 closed 20 50 | ns
Time to Shutdown tSHDN (Note 5) 50 200 600 | ns
Driver Enable from Shutdown to . _
Output High tozH(sHDN) | Figures 5, CL=15pF, S2 closed 6000 | ns
Driver Enable from Shutdown to .
Output Low tozLsHon) | Figures 5, CL=15pF, S1 closed 6000 | ns
Receiver Enable from Shutdown . _
To Output high trzH(sHDN) | Figures 3, CL=100pF, S2 closed 3500 | ns
Receiver Enable from Shutdown |4 oy | Figures 3, CL=100pF, $1 closed 3500 | ns

To Output Low
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MAX3082/MAX3085/MAX3088

SWITCHING CHARACTERISTICS-MAX3085 with SRL=Vcc

(Vce=+5V £5%, TA=Tmin to Tmax, unless otherwise noted. Typical values are at Vcc=+5V and Tp=+25 )

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

. topPLH Figures 4 and 6, Rp|rr=54Q, 250 720 1000
D |

river Input to Output topaL CL1=CLy=100pF 250 720 1000 ns
Driver Output Skew Figures 4 and 6, Rp|rr=54Q,

1! -3 +100 ns
[toPLH- tDPHLI DSKEW C1=C2=100pF
Driver Rise or Fall Time toR.toF g‘ﬂ“:gi; ?gngF’ Roirr=54Q2, 200 530 750 |ns
Maximum Data Rate fmax 500 kbps
Driver Enable to Output High tbzH Figures 5, CL=100pF, S2 closed 2500 ns
Driver Enable to Output Low tpzL Figures 5, CL=100pF, S1 closed 2500 ns
Driver Disable Time from Low tpLz Figures 5, CL=15pF, S1 closed 100 ns
Driver Disable Time from High tpHZ Figures 5, CL=15pF, s2 closed 100 ns
. tRPLH, Figures 7 and 8; |V|p|22.0V;

Receiver Input to Output fRPHL Rise and fall time of Vip<15ns 127 200 ns
|trpL=trpHL| Differential Figures 7 and 8; |V|p|22.0V;
Receiver Skew tRskD Rise and fall time of V|p<15ns 3 +30 ns
Receiver Enable to Output Low trzL Figures 3, CL=100pF, S1 closed 20 50 ns
Receiver Enable to Output High trzH Figures 3, CL=100pF, S2 closed 20 50 ns
Receiver Disable Time from Low triz Figures 3, CL=100pF, S1 closed 20 50 ns
Receiver Disable Time from High trHZ Figures 3, CL=100pF, s2 closed 20 50 ns
Time to Shutdown tsHDN (Note 5) 50 200 600 ns
Driver Enable from Shutdown to . _
Output High tozr(sHDN) | Figures 5, CL=15pF, S2 closed 4500 ns
Driver Enable from Shutdown to .
Output Low tpzi(sHon) | Figures 5, CL=15pF, S1 closed 4500 ns
Receiver Enable from Shutdown . _
To Output High trzn(sHDN) | Figures 3, CL=100pF, S2 closed 3500 | ns
Receiver Enable from Shutdown | | <iony | Figures 3, CL=100pF, $1 closed 3500 | ns

To Output Low
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MAX3082/MAX3085/MAX3088

SWITCHING CHARACTERISTICS max3088 with SRL=GND

(Vee =+5V 5%, TA = Tiyn to Tmax, unless otherwise noted. Typical values are at Vcc =+5V and Ta =+25 )

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
. tDPLH Figures 4 and 6, Rpirr=54Q, 34 60
Driver Input to Output ns
ver input fo Bulpd toPHL CL1=Cio=100pF 34 60

Driver Output Skew Figures 4 and 6, Rpirr=54Q,

1! -2.5 +10 ns
[toPLH - toPHLI DSKEW CL1=C2=100pF
Driver Rise or Fall Time tor, toF (legu_rgs 4—?83;,?: RDIFF =540, 14 25 ns

L1=C10=
Maximum Data Rate fmax 10 Mbps
Driver Enable to Output HIGH tozH Figures 5, CL=100pF, S2 closed 150 ns
Driver Enable to Output Low tozL Figures 5, CL=100pF, S1 closed 150 ns
Driver Disable Time from Low toLz Figures 5, CL=15pF, S1 closed 100 ns
Driver Disable Time from High tbHZ Figures 5, CL=15pF, s2 closed 100 ns
. tRPLH, Figures 7 and 8; |V|p|=2.0V;

Receiver Input to Output - Rise and fall time of VID <15ns 106 150 | ns
|treLh - treHL| Differential ¢ Figures 7 and 8; |Vip|22.0V; 0 +10 | ns
Receiver Skew RSKD Rise and fall time of V|p <15ns B
Receiver Enable to Output Low tRzL Figures 3, CL=100pF, S1 closed 20 50 ns
Receiver Enable to Output High tRzH Figures 3, CL=100pF, S2 closed 20 50 ns
Receiver Disable Time from Low trLz Figures 3 ,CL=100pF, S1 closed 20 50 ns
Receiver Disable Time from High trHZ Figures 3, CL =100pF, S2 closed 20 50 ns
Time to Shutdown tsHDN (Noteb) 50 200 600 | ns
Driver Enable from Shutdown to . _
Output High tbzH(SHDN) Figures 5, CL=15pF, S2 Closed 250 ns
Driver Enable from Shutdown to . _
Output Low tpzL(SHDN) Figures 5, CL= 15pF, S1 closed 250 ns
Receiver Enable from Shutdown . _
To Output High tRZH(SHDN) Figures 3, CL=100pF, S2 closed 3500 ns
Receiver Enable from Shutdown | . <oy | Figures 3, CL=100pF, $1 closed 3500 | ns

To Output Low

Note 5: 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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Typical Operating Characteristics
(Vcc =+5V, Ta =+25 , unless otherwise noted.)

NO-LOAD SUPPLY CURRENT OUTPUT CURRENT OUTPUT CURRENT
VS. TEMPERATURE Vs. RECEIVER OUTPUT LOW VOLTAGE Vs. RECEIVER OUTPUT HIGH VOLTAGE
525 o 60 . 30 g
A MAX3086-MAX3088, g g 2
= 500 MAX3089 WITH g 3 2
! SRL = GND ] E 50 g 25 g
= 475 w—DE =V —2 = H T ]
D re . E P E e
£ 450 S = 40 r = W _—
= A <l I~ = / = \\
> 42 " |4 ™ DE=GlD £ 3 / £ 45 N
E an |8 - (o = / @ N
2 e 1 = = AN
o 375 A " E = / E 1w
z /’ S / 3 )
I 30 el B: MAX3080-MAX3085; | /
= s MAX3089 WITH | 10 5
SRL = OPEN OR V¢
300 0 0
60 40 20 D 20 40 &0 80 10D 0 1 2 3 4 5 0 1 ? 3 4 5
TEMPERATURE (°C) OUTPUT LOW VOLTAGE (V) OUTPUT HIGH VOLTAGE (V)
SHUTDOWN CURRENT RECEIVER OUTPUT LOW VOLTAGE RECEIVER OUTPUT HIGH VOLTAGE
Vs. TEMPERATURE Vs. TEMPERATURE Vs. TEMPERATURE
20 3 0.50 —_— 5 4.5 — z
18 : s lg = Bmé 2 Ino = 8mA 5
Z 16 % " % 44 §
= M g 040 £ 44 AN
w (NN}
£ g 035 — g \
=
% 10 2 00 g \\
=) 8 ,f 0.25 " s 44 \
= / 5 = Y
> 6 / 5 020 3 40 AN
o2 4 <
yd 0.15 39 AN
2 A ~
0 0.10 48
60 40 20 D 20 4D 60 80 100 60 -40 -20 0 20 40 60 80 100 .
EMPERATURE (%6 TEMPERATURE (°G) 60 -40 20 0 20 40 60 80 100
(°G) TEMPERATURE (°C)
RECEIVER PROPAGATION DELAY RECEIVER PROPAGATION DELAY DRIVER PROPAGATION DELAY
(500Kbps MODE) vs. TEMPERATURE (10Mbps MODE) vs. TEMPERATURE (115Kbps MODE) vs. TEMPERATURE
140 T 5 12 - 230
Cloan = 100pF g CLoap = 100pF £ ‘ T g
. 10 g Ri=540 :
Z 135 /‘ z F 108 o | s i
= = 7 E
% 130 ,/ = 106 = 210
= / =gt = \
=
= L1 2 g 205
3 125 e g 12 = \\
g £ 100 F h,
a & £ 200 N
& £ / £ N
120 195 M
96 ‘
115 04 1.90
&0 40 20 0 20 40 &0 80 100 -60 40 20 00 20 40 60 80 100 B040 200 00 20 40 B0 B0 100
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
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Typical Operating characteristics (continued)

(Vec=+5V, To=+25
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Typical Operating Characteristics (continued)

(Vecec =+5V, TA=+25

, unless otherwise noted.)

RECEIVER PROPAGATION DELAY
MAX3088 WITH SRL=GND

Nl %308003089 T P-13

Ndiv

RECEIVER PROPAGATION DELAY

MAX3082/MAX3085/MAX88 WITH SRL=GND

MAX308 V308D TYP-17

N

N/div

Va-Vg | Va-Vp
RO ] 5V/d\'V RO [\FWAMW EV/div
TP PP | [
S0ns/div S0nsfdiv
DRIVER PROPAGATION DELAY
MAX3082 WITH SRL=OPEN
IMAX308 3083 TYP-20
DI | BV
Yy-Vz 2.5V div
ot
2psfdiv
DRIVER PROPAGATION DELAY DRIVER PROPAGETION DELAY
MAX3085 WITH SRL=Vcc MAX3088 WITH SRL:GNﬂZnWW
—— : . r'kc'\/umw‘.«,ua-wm . . Ilr\."\.N-
bt J— of | | 5v/div
Dl | W-l || s . vttt
— s amissemsic ]
Jannas """"\_\ | . llr"'N’ o w-m\l :|if‘.
/ " Ye-yy | : : | | 25v/di
V-V / N 25Nfdiv e / \ I
S AN ) - SO
500ns/div SOnsfdtv
8
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Pin Description

MAX3082
MAX3085

MAX3088 NAME | FUNCTION

HALF-
DUPLEX
DEVICES

Half/Full-Duplex Selector Pin. Connect HIF to Vcc for half-duplex mode; connect to GND or leave
unconnected for full-duplex mode.

1 RO Receiver Output. When RE is low and ifA-B >-50mV, RO will be high; if A-B< -200mV,RO will be low.

== Receiver Ouput Enable. Drive RE low to enable RO; RO is high impedance when RE is high. Drive RE

2 RE
high and DE low to enter Low-power shutdown mode.
3 DE Driver Output Enable. Drive DE high to enable Driver outputs. These outputs are high impedance when DE
is low. Drive FE high and DE low to enter low-power shutdown mode.
Driver Input. With DE high, a low on DI forces noninverting output low and inverting output high. Similarly, a
4 DI . . . . . .
high on DI forces noninverting output high and inverting output low.
. SRL Slew-Rate-Limit Selector Pin. Connect SRL to GND for 10Mbps communication rate; connect to Vcc for

500kbps communication rate. Leave unconnected for 115kbps communication rate.

5 GND Ground

Transmitter Phase. Connect TXP to GND, or leave floating for normal transmitter phase/polarity. Connect to
— TXP . . .
Vcc to invert the transmitter phase/polarity.

Noninverting Driver Output

Noninvering Receiver Input and Noninverting Driver Output*

Inverting Driver Output

Inverting Receiver Input and Inverting Driver Output*

Inverting Receiver Input

Receiver Input Resistors*

Inverting Receiver Input and Inverting Driver Output

Noninverting Receiver input

Receiver Input Resistors*

|
> (> (> ||| wNN(<|<

Noninverting Receiver Input and Noninverting Driver Output

. RXP Receiver Phase. Connect RXP to GND, or leave unconnected for normal transmitter phase/polarity. Connect
to Vcc invert the receiver phase/polarity.

8 Vce Positive Supply; 4.75V<Vcc £5.25V

— N.C. Not Connected. Not internally connected.

*(MAX3089 ONLY.) In half-duplex mode, the driver outputs serve as receiver inputs. The full-duplex receiver inputs (A and B) will still

have a 1/8-unit load, but are not connected to the receiver.

Function Tables (continued)
MAX3082/MAX3085/MAX3088

TRANSMITTING RECEIVING

INPUTS OUTPUTS INPUTS OUTPUTS
== DE DI B/Z AY RE DE A-B RO
X 1 1 0 1 0 X >-0.05V 1
X 1 0 1 0 0 X <-0.2v 0
0 0 X High-Z High-Z 0 X Open/shorted 1
1 0 X Shutdown 1 1 X High-Z

1 0 X Shutdown
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TOP VIEW AMAXI/N
01wk MAX3082 o
MAX3085

s &7 o = MAX3058

RO wﬁlp_li 8] vec RO 1% 8 [ Ve i O
_ — 7B B
HE 7]e RE |2 Y - e

oe [ 2] 6] A o 2] BLA'\/V\’T m L\/V\’T-.A
o4 5] eno Dl |4 5}—4|GND [ HO

DIP/SO = \W

NOTE: PIN LABELS Y AND Z ON TIMING, TEST, AND WAVEFORM DIAGRAMS REFER TO PINS A AND B WHEN OE IS HIGH.

Figure 1. MAX3082/MAX3085/MAX3088 Pin Configuration and Typical Half-Duplex Operating Circuit

Detailed Description

The MAX3082/MAX3085/MAX3088 high-speed transceivers for RS-485/RS422 communication contain one driver and on receiver.
These devices feature fail-safe circuitry, which guarantees a logic-high receiver output when the connected to a terminated
transmission line with all drivers disabled (see Fail-Safe section). The MAX3082 feature reduced slew-rate drivers that minimize EMI
and reduce reflections caused by improperly terminated cables, allowing error-free data transmission up to 115kbps(see Reduced EMI
and Reflections section). The MAX3085 offer higher driver output slew rates are not limited making transmit speeds up to 10Mbps
possible.

The MAX3082/MAX3085/MAX3088 are half-duplex transceivers.

All of these parts oparts 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.

Receiver Input Filtering
The receivers or the MAX3085 when operating in 115kbps or 500kbps mode, incorporate input filtering in addition to input hysteresis.

This filtering enhances noise immunity with differential signals that have very slow rise and fall times. Receiver propagation delay
increases by 20% due to this filtering.

www.artschip.com 10




MAX3082/MAX3085/MAX3088

copnen TEST PONT
QUTPUT T4

CrL
T

1kQ
({O—‘VV\/— Voo

\O—AL

52

i ke

Figure 2. Driver DC test Load

Figure 3. Receiver Enable/Disable Timing test Load

Applications Information
Reduced EMI and Reflections

The MAX3082/MAX3085 with SRL=Vcc or unconnected, are
slew-rate limited, minimizing EMI and reducing reflections
caused by improperly terminated cables. Figure 9 shows the
driver output waveform and its Fourier analysis of a 20 kHz
signal transmitted by a MAX3088 with SRL=GND.
High-frequency harmonic componects with large amplitudes are
evident Figure 10 shows the same signal dispalayed for
MAX3085 with SRL=Vcc, transmitting under the same
conditions. Figure 10’s high-frequency harmonic components
are much lower in amplitude, compared with Figure 9’s, and the
potential for EMI is significantly reduced. Figure 11 shows the

same signal displayed for a MAX3082 with SRL=unconnected,
transmitting under the same conditions. Figure 11’'s
high-frequency harmonic components are even lower.

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(10x 1.5ns/ft)

Where trisg is the transmitter’s rise time.
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MAX3082/MAX3085/MAX3088

v
CE

Figure 4. Driver Timing Test Circuit

vV
] 1.5Y 15Y
oV —
— 1PLH tPHL i P AT

| :

Yo
¥ * J\‘ ‘\
12V
Vs ’ VIR =V (Y)-¥ (D)
VDIFF gy " 90% 90% 10%
,\[0
1R -— tp —-
1SKEW = | tPLH - PHL |
Figure 6. Driver Propagation Delays
L8]
_ y R RECEIVER
ATE D . OUTPUT
A

Figure 8. Receiver Propagation Delay Test Circuit

MAXINBVING FIG-15

20dBAiv |

OHz 100kHz/div MHz

Figure 10. Driver Output Waveform and FFT Plot of MAX3085
with SRL=Vcc, Transmitting a 20kHz signal

QUTPUT A
P
UNDER TEST L A%
T"

Figure 5. Driver Enable/Disable Timing Test Load

RO

VoL 5‘ 1V QUTPUT 75VT
WA & lpHL tpL — -
v B INPUT

Figure 7. Receiver Propagation Delays

MAXCOI089 FIE- 14

20dBfdiv

0Hz 100KHz/div 1MHz

Figure 9. Driver Output Waveform and FFT Plot of MAX3088 with
SRL=GND, Transmitting a 20kHz Signal

. WWWMMM&MMMW

J L

MAX 080308 F 576

20dR/div

TRENNENN NP
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Figure 11. Driver Output Waveform and FFT Plot of MAX3082
with SRL=Unconnected, Transmitting a 20kHz signal
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Figure 12. MAX3082 with SRL=Unconnected, System
Differential Voltage at 50kHz Driving 4000 feet of Cable

Low-Power Shutdown Mode

(Except MAX3082/MAX3085/MAX3088)

Low-power shutdown mode is initiated by bringing both RE high and DE Low. In shutdown, the devices typically draw only 1nA of
supply current.

REand 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 tzy and tz_ in the Switching Characteristics tables assume the part was not in a low-power shutdown state. Enable times
tzn (shony and tzisHpn) assume the parts were shut down. It takes drivers and receivers longer to become enabled from low-power

shutdown mode ( tzH(sHpN), tzH(sHDN) than from driver/receiver-disable mode (tzy, tzL).

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
(see Typical operating Characteristics). 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
Figures 12, 13, and 14 show the system differential voltage for the parts driving 4000 feet of 26AWG twisted-pair wire at 110kHz into
120Q loads.

Typical Applications

The MAX3082/MAX3085/MAX3088 transceivers are designed for bi-directional data communications on multipoint bus transmission
lines. Figures 15 show typical network applications circuits.

To minimize reflections, the line should be te3rminated at both ends in its characteristic impedance, and stub lengths off the main line

should be kept as short as possible. The slew-rate-limited MAX3082/MAX3085 are more tolerant of imperfect termination.

www.artschip.com 13



MAX3082/MAX3085/MAX3088

NAX303 /3083 FIG-2)

1112308043083 FIG- 1!

A 0, o | DA A A g
g LW,,J Lw

: Mv—-ww«-r«mﬂ;wv . R A i . ]

SV div

V- ¥p

1V/div

>

Va-Vp

| 1¥/div

_MMM«M’.(

Zpsfiv

SV /div RO

VWL I : wa SVfdiv

Tps/div
Figure 14. MAX3088 with SRL=GND, System Differential Voltage
at 200kHz Driving 4000 feet of Cable

Figure 13. MAX3085 with SRL=Vcc, System Differential Voltage
at 50kHz Driving 4000 feet of Cable
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Figure 15. Typical Half-Duplex RS-485 Network
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Ordering Information (continued)

PART TEMP RANGE PIN-PACKAGE
MAX3082CSA 0 to+70 8 SO
MAX3082CPA 0 to+70 8 Plastic DIP
MAX3082ESA -40 to +85 8 SO
MAX3082EPA -40 to +85 8 Plastic DIP
MAX3085CSA 0 to+70 8 SO
MAX3085CPA 0 to+70 8 Plastic DIP
MAX3085ESA -40 to +85 8 SO
MAX3085EPA -40 to +85 8 Plastic DIP
MAX3088CSA 0 to+70 8 SO
MAX3088CPA 0 to+70 8 Plastic DIP
MAX3088ESA -40 to +85 8 SO
MAX3088EPA -40 to +85 8 Plastic DIP
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