ART SCHIP

MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/R$S-422 Transceivers

General Description

The MAX123080E-MAX13089E +5.0V, +15kV ESD-protect-
ed, RS-485/R5-422 transceivers Tealure one driver and
one receiver. These devices include fail-safe circuitry,
guaranteeing a logic-high receiver output when receiver
inputs are open or shorted. The receiver outputs a logic-
high if all transmitters on a terminated bus are disabled
(high impedance). The MAX13080E-MAX13089E include
a hot-swap capability to eliminate false transitions on the
bus during power-up or hol insertion.

The MAX13080E/MAX13081E/MAX13082E feature
reduced slew-rate drivers that minimize EMI and
reduce reflections caused by improperly terminated
cables, allowing error-free data transmission up to
250kbps. The MAX13083E/MAX13084E/MAX13085E
also feature slew-rale-limited drivers but allow transmit
speads up to 500kbps. The MAX13086E/MAXA13087E/
MAX13088E driver slew rates are not limited, making
transmit speeds up to 16Mbps possible. The
MAX13088GE slew rate is pin selectable for 250kbps,
500kbps, and 16Mbps.

The MAX13082E/MAX13085E/MAXA3088E are intended
for half-duplex communications, and the MAX13080E/
MAX13081 E/MAX12083E/MAX13084E/MAX13086E/
MAX13087E are intended for full-duplex communica-
tions. The MAX1308SE is selectable for half-duplex or
full-duplex operation. It also features independently
programmable receiver and transmitler cutpul phase
through separate pins.

The MAX13080E-MAX13089E transceivers draw 1.2mA
of supply current when unloaded or when fully loaded
with the drivers disabled. All devices have a 1/8-unit
load receiver inpul impedance, allowing up Lo 256
transceivers on the bus.

The MAX13080E/MAX13083E/MAX13086E/MAX13089E
are available in 14-pin PDIP and 14-pin SO packages.
The MAX13081E/MAX13082E/MAX13084E/MAX13085E/
MAX13087E/MAX13088E are availahle in 8-pin PDIP and
8-pin SO packages. The devices operate over the com-
mercial, extended, and automotive temperature ranges.

Applications

Utility Meters
Lighting Systems
Industrial Control
Telecom
Security Syslems
Instrumentation
Profibus

Fealures

4 +5.0V Operation

+ Extended ESD Protection for RS-485/RS-422 /O Pins
+15kV Human Body Model

4 True Fail-Safe Receiver While Maintaining
EIA/TIA-485 Compatibility

¢ Hot-Swap Input Structures on DE and RE

¢ Enhanced Slew-Rate Limiting Facilitates Error-
Free Data Transmission
(MAX13080E-MAX13085E/MAX13089E)

¢ Low-Current Shutdown Mode (Except
MAX13081E/MAX13084E/MAX13087E)

¢ Pin-Selectable Full-/Half-Duplex Operation
(MAX13089E)

¢ Phase Controls to Correct for Twisted-Pair
Reversal (MAX13089E)

¢+ Allow Up to 256 Transceivers on the Bus
¢ Available in Industry-Standard 8-Pin SO Package

Ordering Information

PIN- PKG

PART TEMP RANGE PACKAGE CODE
MAX13080ECFD 0*C 1o +70°C 14 PDIP P14-3
MAX13080ECSD 0°C 10 +70°C 14 50 514-2
MAX13080EEPD  -40°C to +85°C 14 PDIF P14-3
MAX13080EESD  -40°C to +85°C 14 SO 814-2
MAX130B0EAPD  -40°Cto +125°C 14 FDIP P14-3
MAX13080EASD  -40°Cto +125°C 14 50 514-2

Ordering Information continued at end of data sheetl.

Selector Guide, Pin Configurations, and Typical Operaling
Circuits appear at end of data sheel.
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ART [CHIP

MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

ABSOLUTE MAXIMUM RATINGS

(All Yoltages Referenced to GND)
SUPPIY HolagE (EGE Kwmws imarmnwssmsmmar s o +6V
Control Input Yoltage (RE, DE, SLR,

HIE, TXP, BYPY. o s B ORC B e o11]
Driver Input Voltage (D). 0.3V 0 4BV
Driver Output Yoltage (Z, Y, A B) e -8V 10 +13Y
Receiver Input Voltage (A, B) .o, -GV 1o +13V
Receiver Input Yoltage

Full DUplex (A, BY oo -8V to +13V
Receiver Output Voltage (RO -0.3V 1o (Voo + 0.3Y)
Driver OUIDUL CUIMTEMT e +250mA

Continuous Power Dissipation (Ta = +70°C)

8-Pin SO (derate 5.88mwW/°C above +70°C) . A71MW
8-Pin Plastic DIP {derate 9.09mW/PC above +70°C) ... 727 mW
14-Pin SO (derate 8. 33mW/°C above +70°C) ..............e67 MW

14-Pin Plastic DIP (derate 10.0mW/°C above +70°C) ...800mwW
Operating Temperature Ranges

MAXIB08_EC_ _ e

IS GRS ]

MAXI308_FA ...
Junction Temperature
Storage Temperature Range ................
Lead Temperature (soldering, 108 o +300°C

Stresses beyond those listed under "Absolute Maximum Ralings” may cause permanent damage to the device. These are siress ralings only, and functional
operation of the device at these or any other condiiions beyond those indicaled in the operalional sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

DC ELECTRICAL CHARACTERISTICS

(Voo = +5.0V £10%, Ta = TMmiN 1o Timay, unless otherwise noted. Typical values are at Voo = +5.0V and Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DRIVER
Voo Supply-Voltage Range Viele: 4.5 5B Y
RL = 100Q (RS-422), Figure 1 3 Voo
Differential Driver Qutput VoD RL = 54Q (RS-485), Figure 1 2 Voo v
MNo load Yoo
8;?;2:“‘;P‘gi?;ftu\?;gge AVop | RL = 1000 or 540, Figure 1 (Note 2) 0.2 vV
\[;Cr;‘\t/:égommonfl\/lode Rutput Voo RL =100Q or 540, Figure 1 Voo /2 3 Y
82;2%;‘?“],"\23@“\';;‘3:@2 AVoo | RL = 100Q or 540, Figure 1 (Note 2) 02 Y
Input-High Voltage VIH DE, DI, BE, TXP, RXP, HF 3 Y
Input-Low Voltage ViL DE, DI, RE, TXP, RXP, H/F 0.8 v
Input Hysteresis YHys DE, DI, BE, TXP, RXP, HF 100 mY
Input Current [N DE, DI, RE +1 LA
Input Impedance First Transition DE 1 10 kQ
Input Current lINz TXP, RXP, HfF internal pulldown 10 40 LA
SRL Input-High Voltage Voo -0.4 Y
SRL Input-Middle Voltage Yoo x0.3 Voo x 0.7 Y
SRL Input-Low Voltage 0.4 v
SEL =V¢o 75
SRL Input Current LA
SRL = GND -75
Output Leakage (Y and 7) & DE = GND, ViN = +12V 125 oA
Full Duplex Voo = GND or Voo ViN = -7V 100

www.artschip.com



ART SCHIP

MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

DC ELECTRICAL CHARACTERISTICS (continued)

(Voo = +5.0V £10%, Ta = TmiN 1o Tmay, unless otherwise noted. Typical values are at Voo = +5.0V and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

0 <Vout £ +12V (Note 3) 40 250

-7V < VouTt = Voo {Note 8) -250 -40
ng\rfrirmShor‘[—C\rcuwt Output lisse E)NSOT\;();)T < +12V, +85°C = Tp £ +125°C 40 270 A

- = = o = = <

(L\éTé\g?UT_ Voo, +85°C £ Ta £ +125°C 570 40
Driver Short-Circuit Foldback i (Yoo - 1V) < Vour < +12V (Note 8) 20 A
Qutput Current -7V < VouTt £ +1V (Note 3) -20
Thermal-Shutdown Threshold T 175 °C
Thermal-Shutdown Hysteresis TrsH 15 °C
Input Current (A and B) la, B \[/?(I;:Ci:GGNI\[I)[,) it s xli ; ;1\/2\/ g it A
RECEIVER
\Ij;ct:;éveer Ditterential Threshold e 7V < VoM < +12V 500 {5 50 "y
Receiver Input Hysteresis AVTH Va+Vp=0 15 my
RO Output-High Voltage YaH lo =-TmA Voo - 0.8 Y
RO Output-Low Voltage VoL lo = 1TmA 0.4 V
g;;e;;/setrate Qutput Current at e pegeiee - A
Receiver Input Resistance Rin IV aVom s +12Y 96 kQ
(R)i(r:z\r;er Output Short-Circuit s Vi Vi sV 110 ik
SUPPLY CURRENT

No load, RE =0, DE = Ve 1.2 1.8
Supply Current lce No load, RE = Vo, DE = Voo 1.2 1.8 mA

No load, RE =0, DE = O 1.2 1.8
ﬁﬂ%%pely Current in Shutdown iy BE = Vo, DE = GND 55 10 ik
ESD PROTECTION

Hurman Body Model +15 kY
ESD Protectionfor Y, Z, A, and B Cartact Discharge

IEC 61000-4-2 8 kY
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ART jCHIP MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

DRIVER SWITCHING CHARACTERISTICS
MAX13080E/MAX13081E/MAX13082E/MAX13089E WITH SRL = UNCONNECTED (250kbps)

(Voo = +5.0Y £10%, Ta = TMiN 10 Timax, unless otherwise noted. Typical values are at Yoo = +5.0V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. . tDPLH . 350 1800
Driver Propagation Delay C=50pF, BL=54Q, Figures 2 and & ns
{DPHL 350 1800
DweT Differential Output Rise or iR, 1F C|=50pkF, RL=54Q, Figures 2 and 3 400 1800 ns
Fall Time 1
Differential Driver Output Skew 3
t C|=50pF, R =54Q, Figures2and & 250 ns
e —— DSKEW L=50pF, RL d
Maximum Data Rate 250 kbps
Driver Enable to Output High tDZH Figure 4 2500 ns
Driver Enable to Output Low tDzZL Figure 5 2500 ns
Driver Disable Time from Low oLz Figure 5 100 ns
Driver Disable Time from High toHZ Figure 4 100 ns
Driver Enable from Shutdown to )
1 F 4 5500
Output High DZHESHDN) | F9Ure e
Driver Enable from Shutdown to .
OutputLow tDZL(SHDN) | Figure 5 5500 ns
Time to Shutdown tSHDN 50 340 700 ns

RECEIVER SWITCHING CHARACTERISTICS
MAX13080E/MAX13081E/MAX13082E/MAX13089E WITH SRL = UNCONNECTED (250kbps)

(Voo = +5.0V £10%, Ta = Tmin 1o Tmax, unless otherwise noted. Typical values are at Yoo = +5.0V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. . {RPLH . 200
Receiver Propagation Delay CL = 15pF, Figures 6 and 7 ns
[RPHL 200
Receiver Oulput Skew trskew | ©L= 15pF, Figures 6 and 7 30 ns
ItRPLH - tRPHL
Maximum Data Rate 250 kbps
Receiver Enable to Output Low tRZL Figure 8 50 ns
Receiver Enable to Output High tRZH Figure 8 50 ns
Receiver Disable Time from Low tRLZ Figure 8 50 ns
Receiver Disable Time from High tRHZ Figure 8 50 ns
zecc)i\tvpeurtinizt:e from Shutdown 1RzHsHDNy | Figure 8 500 oy
Ejegi\tvpeurtir;ivb\e from Shutdown tRzL(sHON) | Figure 8 500 e
Time to Shutdown tSHON 50 340 700 ns
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ART SCHIP

MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

DRIVER SWITCHING CHARACTERISTICS

MAX13083E/MAX13084E/MAX13085E/MAX13089E WITH SRL = V¢ (500kbps)

(Voo = +5.0V £10%, Ta = TMmIN 1o Timax, unless otherwise noted. Typical values are at Yoo = +5.0V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
. . tDPLH . 200 1000
Driver Propagation Delay CL=50pk, BL=54Q, Figures 2 and 3 ns
TDPHL 200 1000
D”"’ef Differsntial Output Riss or tR . tF CL=50pF, RL=54Q, Figures 2 and 3 250 900 ns
Fall Time 1
Differential Driver Qutput Skew :
t C| =50pF, R =54Q, Figures 2and 3 140 ns
OPLH - tDPHL DSKEW L P2 L d
Maximum Data Rate 500 kbps
Driver Enable to Output High tDzH Figure 4 2500 ns
Driver Enable to Output Low tDZL Figure 5 2500 ns
Driver Disable Time from Low toLZ Figure 5 100 ns
Driver Disable Time fram High tDHZ Figure 4 100 ns
Driver Enable from Shutdown to .
Output High tDZzHSHDNY | Figure 4 5500 ns
Driver Enable from Shutdown to :
Buputl ow 1DZL{SHDNy | Figure 5 5500 ns
Time to Shutdown tSHDN 50 340 700 ns
RECEIVER SWITCHING CHARACTERISTICS
MAX13083E/MAX13084E/MAX13085E/MAX13089E WITH SRL = Vcc (500kbps)
(Voo = +5.0V £10%, Ta = TN 10 Tmax, unless otherwise noted. Typical values are at Yoo = +5.0V and Ta = +25°C))
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
. . tRPLH . 200
Receiver Propagation Delay CL=15pF, Figures 6 and 7 ns
TRPHL 200
Receiver Qutput Skew tRskEW | CL = 15pF, Figures 6 and 7 30 ns
RPLH - tRPHL!
Maximum Data Rate 500 kbps
Receiver Enable to Output Low tRZL Figure 8 50 ns
Receiver Enable to Output High tRZH Figure 8 50 ns
Receiver Disable Time from Low tRLZ Figure 8 50 ns
Receiver Disable Time from High tRHZ Figure 8 50 ns
Receiver Enable from Shutdown 5
1o Dutpit High tRZH(SHDN) | Figure 8 5500 ns
Receiver Enable from Shutdown .
to Output Low IRZL(SHDN) | Figure 8 5800 ns
Time to Shutdown tSHON 50 340 700 ns
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ART jCHIP MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS$S-422 Transceivers

DRIVER SWITCHING CHARACTERISTICS
MAX13086E/MAX13087E/MAX13088E/MAX13089E WITH SRL = GND (16Mbps)

(Voo = +5.0V £10%, Ta = TN 10 Tmax, unless otherwise noted. Typical values are at Yoo = +5.0V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
. ; {DPLH ; 50

Driver Propagation Delay CL =50pkF, B =54Q, Figures 2 and 3 ns

TIDPHL 50
Dr|ver Differential Output Rise or -~ G.=50BF, RL= 540, Figifes 250 8 15 i
Fall Time ’
Differential Driver Output Skew .

t C|L =E80pF, RL=540, Figures 2 and 3 8 ns
tOPLH - DML DSKEW L P L g
Maximum Data Rate 18 Mbps
Driver Enable to Qutput High tDZH Figure 4 150 ns
Driver Enable to Output Low tnzL Figure 5 150 ns
Driver Disable Time from Low toLzZ Figure 5 100 ns
Driver Disable Time from High tDHZ Figure 4 100 ns
Driver Enable from Shutdown to .

1 F 4 2200
Output High DZH(SHDN] | gL ne
Driver Enable from Shutdown to .
t F 5 2200

Output Low DZL{SHONY | FIGRS L
Time to Shutdown tSHON 50 340 700 ns

RECEIVER SWITCHING CHARACTERISTICS
MAX13086E/MAX13087E/MAX13088E/MAX13089E WITH SRL = GND (16Mbps)

(Voo = +5.0V £10%, Ta = Tmin 10 Timax, unlass otherwise noted. Typical values are at VYoo = +5.0¥ and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
, ; tRPLH ; 50 80
Receiver Propagation Delay C| = 15pF, Figures 8and 7 ns
tRPHL 50 80
Receiver Output Skew tReKEW | CL = 150F, Figures 6 and 7 13 ns
RPLH - tRPHL
Maximum Data Rate 16 Mbps
Receiver Enable to Qutput Low tRZL Figure 8 50 ns
Receiver Enable to Output High tRZH Figure 8 50 ns
Receiver Disable Time from Low tR 7 Figure 8 50 ns
Receiver Disable Time from High tRHZ Figure 8 50 ns
E)egi%eurt I?_—lnigﬁle from Shutdown {RZH(SHDN) | Figure 8 2900 e
E)eg?;eurt Elilble from Shutdown tRZLISHON] | Figure 8 2900 -
Time to Shutdown TSHDN 50 340 700 ns

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 AV are the changes in Vop and Yoo, respectively, when the DI input changes state.

Note 3: The short-circuit output current applies to peak current just prior to foldback current limiting. The short-circuit foldback output
current applies during current limiting to allow a recovery from bus contention.

www.artschip.com 6



ART )CHIP MAX13080E-MAX13089E

el

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

Typical Operating Characteristics

(Voo = +5.0V, Ta = +25°C, unless otherwise noted.)

OUTPUT GURRENT DUTPUT CURRENT
SUPPLY CURRENT vs. TEMPERATURE vs. RECEIVER OUTPUT-HIGH VOLTAGE vs. RECEIVER OUTPUT-LOW VOLTAGE
1,60 e £0 70
NoLoAD |2 g i
150 B - = =
It 50 g & //’ |g
EMU i 40 " £ / y
=150 = =
= = D 4
[ ad - o
8 1.20 DE:VCC n S 30 \ 8 /
o — = =k
g 110 — = N\ E /
= DE=D = 20 2 m
1.00 \ /
0.90 10 10 /
0.80 b 0
409510 5 20 % 50 65 80 95 110125 0 1 2 3 4 5 D ] 2 3 4 5
TEMPERATURE (°C) OUTPUT HIGH YOLTAGE (V) QUTPUT LOW YOLTAGE (V)
RECEIVER OUTPUT-HIGH VOLTAGE RECEIVER QUTPUT-LOW VOLTAGE DRIVER DIFFERENTIAL OUTPUT CURRENT
vs. TEMPERATURE vs. TEMPERATURE vs. DIFFERENTIAL OUTPUT VOLTAGE
54 — 08 e 160
lo=-1ma |E o=1md | \ E
52 i 07 I =T a2
= § S % szo \ I§
= 50 oy = ! \\ 2
= =03 S 100 \
S 48 g = ——
z = 04 = 80 N
= e = = N
= z 05 = 60 N
S 44 = = N \
3 S 02 &40 \
42 0.1 S 120 \
40 D —— 0
402510 5 90 35 50 €5 80 95 110 175 40 2510 5 20 35 50 85 80 95 110 195 0 1 2 3 4 5
TEMPERATURE (°C) TEMPERATURE (°C) DIFFERENTIAL OUTPUT VOLTAGE (V)
DRIVER DIFFERENTIAL OUTPUT OUTPUT CURRENT vs. TRANSMITTER DUTPUT CURRENT vs. TRANSMITTER
VOLTAGE vs. TEMPERATURE OUTPUT-HIGH YOLTAGE DOUTPUT-LOW VOLTAGE
48 — . 200
=50 |8 200 g . ;:
" g - i 160 :
) 2
3 e g e
2 0 E 10 ‘rs z mw =
E ” T % 120 N vl % 120
= e & N ==
S 4, S 100 \ S I
= = \ = | /-
= £ =
&o28 = 60 \T\ = 60 I
= 40 \ 40

24
2 ‘l 20 {
2.0 0 0
40 25-10 5 20 35 50 65 80 95 110 125 F B 5 4 32101 2 5 45 0 2 4 6 8 10 12
TEMPERATURE (=) OUTPUTHIGH VOLTAGE (V) OUTPUT-LOW VOLTAGE (V)
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AR TCH’ P MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

Typical Operating Characteristics (continued]}
(Voo = +5.0V, Ta = +25°C, unless otherwise noted.)

SHUTDOWN CURRENT DRIVER PROPAGATION DELAY DRIVER PROPAGATION DELAY
vs. TEMPERATURE vs. TEMPERATURE {250khps) vs. TEMPERA TURE {500k hps)
10 1200 A N 5
2 2 i
: " 4 4
2 8 : :1100 i oz i
Ed E I topHL LTl = 1 Z
. = 1000 | e o 0 i
£ 6 = 5 =
3 5 5w ] L SR S I T
=T,
= o I =
] o= 0=
S . = a0 £ 4
=) E =
2 = 0 S K70
1
0 800 a0
40 250 5 20 % 0 65 80 95 110 15 402510 5 M % 50 65 &0 % 10 1% 40250 5 20 % 50 65 80 5 110 1%
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATLURE °C)
DRIVER PROPAGATION DELAY RECEIVER PROPAGATION DELAY RECEIVER PROPAGATION DELAY
vs. TEIPERATURE {16Mbps) vs. TEMPERATURE (250kphs AND 500k bps) vs. TEIPERATURE {16Mbps)
a0 , 180 B 180 “
H 2 2
o g - 160 g - 18 g
= 5 = 140 AR Ty
z @ 2 2 : = B
= S 120 =
= @ =] =
= = 100 = 100
= 40 = topLH =
= £ a0 ; g
1 oo &=
§ & % 60 tDIPHL o= & |tDPI‘.H
= @ toPHL = % e
= ] o " 5 A tOPHL
L2 topLH 20 T
0 | i 0
40 25-10 5 20 % 50 65 80 95 110 125 50 5 2035 H 65 & 95 110 15 40 25-10 5 20 35 50 65 80 % 110 125
TEMPERATURE (°C) TEMPERATURE (2C) TEMPERATURE (oC)
REGEIVER PROPAGATION DELAY
DRIVER PROPAGATION DELAY {250k hps) {250k hps AND 500kbps)
AR 2080E B0E bociE MK 4 2080€ B0E boci 7
L L RL=1000 : Do . ¢ RL=1000
i R ] Bl St R e
i J 2vidi 2 o IR B/
$ j : . v
RO
Wy - Vg )
Sidiv e

2ysfdiv A0ns/div
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ART SCHIP

- i

MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/R$-422 Transceivers

(Voo = +5.0V, Ta = +25°C, unless otherwise noted.)

DRIVER PROPAGATION DELAY (500khps)

Ut 1 2080E E ot
faat ‘ RL=10002

400ns/div

1]

) 2drdiv

YWy -Vz

| svidiv

Typical Operating Characteristics (continued]}

DRIVER PROPAGATION DELAY (16Mbps) RECEIVER PROPAGATION DELAY (16Mhps)
Pl 120806 £0E bocdQ XK {20806 BOE b
T LA AASAS AARAK RAASS H|:=1 T VB
ERotaa Gy

]l r [ o :
2idiv

o T

2w

\ Wy
C | 2vidiv

A0nsdiv

Test Circuits and Waveforms

ol

AL

ID—| }—ll

L

Ve
Dl VCCJ’27‘4
’ —®=  |—1ppy hpHL—| e 12V
AL M
Vi .
¥ -
?11’2\!’0

Yo=Y (Y)- V(2

Y
YDIFF ’ 0% 90%
DIFF : 10% 10%,
’ Tp—= - T —- -

takEw = tDPLH - tDPHL |

Figure 2. Driver Timing Test Clreuit

Flgure 3. Driver Fropagation Delays
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ART )CHIP MAX13080E-MAX13089E

- i

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

Test Circuils and Waveforms (continued)

o St
00R Veg l L ouT
) 8
oL RL = 5000
I 50pF
GENERATOR 500 - -
BE oo s e e s e s e S S B e S e S g
D2, LDZH(BHDN)
! ;
ouT = {0+ Vgp) /2

Figure 4. Driver Enable and Disable Times (IpHzZ, IDZH, (DZHSHDN))

0 0R Ve

GENERATCR
Veco
DE il s e S S e S U S S S S S S e SN S

E 1DzL, IDZL(SHON) i 0

4—-» |
Yoo .
0uT o Vom = (VoL + Vee) /2

VoL ------

Figure 5. Driver Ehable and Disable Times (fpzt, Dtz IDLZ(SHON))
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ART SCHIP
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MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

Test Circuits and Waveforms (continued)

B RECEIVER
OUTPUT
ATE Yip
A

A L AV

tRPLH
WOH e tRpHL
Vo Voo

THE RISE TIME AND FALL TIME OF INPUTS A AND B < 4ns

-1V

RO

Figure 6. Recelver Propagation Defay Test Circuit

Figure /. Receiver Propagation Delays

+5 —Q 83

1.5V —0 Vi

GENERATOR

51 OPEN

52 CLOSED
S3=+1.5V

51 0PEN
S2 CLOSED
S3=+1.5V

—o/o— Ve
—o/o—_L

32 e

$1CLOSED
52 OPEN
S3=-15Y

(VoL +Von) /2

VoL

S1 CLOSED
S2QPEN
$3=-15V

Figure 8. Recelver Enable and Disable Times
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ART [CHIP

MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

Pin Description

PIN

MAX13080E
MAX13083E
MAX13086E

MAX13081E
MAX13084E
MAX13087E

MAX13082E
MAX13085E
MAX13088E

MAX13089E

FULL-DUPLEX
DEVICES

HALF-
DUPLEX
DEVICES

FULL-
DUPLEX
MODE

HALF-

MODE

DUPLEX

NAME

FUNCTION

1,8, 18

N.C.

No Connect. Not internally connected, can be connected
to GND.

HIF

Half-/Full-Duplex Select Input.fConnect H/F to Ve for
half-duplex mode; connsct H/F to GND or leave
unconnected for full-duplex mode.

RO

Receiver Output. When BE is low and if (A - B)= -50mY,
RO is high; if (A - B) <-200mY, RO is low.

Receiver Output Enable. Drive RE low to enable RO; RO is
high impedance when RE is high. Drive RE high and DE
low to enter low-power shutdown mode. RE is a hot-swap
input (see the Hot-Swap Capability section for details).

DE

Driver Qutput Enable. Drive DE high to enable driver
outputs. These outputs are high impedance when DE is
low. Drive RE high and DE low to enter low-power
shutdown maode. DE is a hot-swap input (see the Hot-
Swap Capabifity section for details).

DI

Driver Input. With DE high, a low on Dl forces noninverting
output low and inverting cutput high. Similarly, a high on DI
forces noninverting output high and inverting output low.

SRL

Slew-Rate Limit Selector Input. Connect SRL to ground for
16Mbps communication rate; connect SEL to Voo for
500kkbps communication rate. Leave SRL unconnected for
2E50kbps communication rate.

8,7

GND

Ground

TXP

Transmitter Phase. Connect TXP to ground or leave TXP
floating for normal transmitter phase/polarity. Connect TXP
to Voo to invert the transmitter phase/polarity.

Noninverting Driver Output

<

Noninverting Driver Output and Noninverting Receiver
Input®

10

10 —

Inverting Driver Output

Inverting Driver Qutput and Inverting Receiver Input®

11

11 s

Inverting Receiver Input

Receiver Input Resistors™

DRI ININ

Inverting Receiver Input and Inverting Driver Output

www.artschip.com
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ART SCHIP

MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS$S-422 Transceivers

Pin Description {(continued)

PIN
MAX13080E| MAX13081E | MAX13082E
MAX13083E| MAX13084E | MAX13085E MAX13089E
MAX13086E| MAX13087E | MAX13088E NAME FUNCTION
HALF- FULL- HALF-
FUB:;EEE;EX DUPLEX |DUPLEX | DUPLEX
DEVICES MODE MODE
12 8 — 12 — A Noninverting Receiver Input
— — — — 12 A Receiver Input Resistors™
Noninverting Receiver Input and Noninverting Driver
— — 6 — — A
Output
Receiver Phase. Connect RXP to GND or leave RXP
— — == 13 13 RXP | unconnected for normal transmitter phasefpolarity.
Connect BRXP to Yoo to invert receiver phase/polarity.
14 ; a 14 14 i Pgsmve Supply VC(; = +5.0V +10%. Bypass Voo to GND
with a 0.1F capacitor.

*MAX15089E eniy. In hali-dupiex mode, the driver cutputs serve as receiver inputs. The fullduplex receiver inputs (A and B) stilf have a
1/8-unit load (96kQ), but are nol connecied o the receiver.

Function Tables

MAX13080E/MAX13083E/MAX13086E

MAX13081E/MAX13084E/MAX13086E/

TRANSMITTING MAX13087E
INPUTS OUTPUTS TRANSMITTING
RE DE ] 7 Y INPUT OUTPUTS
X 1 1 0 1 DI i Y
X 1 0 1 0 0 1
0 0 X High-Z High-Z 0 1 0
1 0 X Shutdown
RECEIVING
RECEIVING INPUTS OUTPUT
INPUTS OUTPUT AB RO
RE DE A B RO = -50mY
0 X > -50mVY 1 < -200mV 8]
0 X <-200mV 0 Open/shorted
Open
0 X shgrte{j 1
1 1 X High-Z
1 0 X Shutdown

www.artschip.com
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ART jCHIP MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS$-422 Transceivers

Function Tables (continued)

MAX13082E/MAX13085E/MAX13088E

TRANSMITTING RECEIVING
INPUTS OUTPUTS INPUTS OUTPUTS
RE DE DI B/Z ALY RE DE A-B RO
X 1 1 0 1 0 X = -50mVY 1
X 1 0 1 0 0 X <-200mY 0
0 0 X High-Z High-Z Open/
0 X 1
1 0 X Shutdown shorted
1 1 X High-7Z
1 0 X Shutdown
MAX13089E
TRANSMITTING
INPUTS OUTPUTS
TXP RE DE DI z Y
0 X 1 1 0 1
0 X 1 0 1 O
1 X 1 1 1 O
1 X 1 0 0 1
X 0 0 X High-Z High-7
X 1 0 X Shutdown
RECEIVING
INPUTS OUTPUTS
H/F RXP RE DE AB Y, Z RO
0 0 0 X > -50mV X 1
0 0 0 X < -200mV X O
0 1 0 X > -b0mY X O
0 1 0 X < -200mV X 1
1 0 0 0 X > -50mVY 1
1 0 0 0 X < -200mV 0
1 1 0 0 X >-50mY 0
1 1 0 0 X < -200mVY 1
0 0 0 X Openfshorted X 1
1 0 0 0 X Open/shorted 1
0 1 0 X Openfshorted X 0
1 1 0 0 X Open/shorted 0
X X 1 1 X X High-7
X X 1 0 X X Shutdown

X = Don't care; shuidown mode, driver, and receiver outtuis are high impedance.
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ART SCHIP

MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

Detailed Description

The MAX13080E-MAX130839E high-speed transceivers
for RS-485/RS-422 communication contain one driver
and one receiver. These devices feature fail-safe circuit-
ry, which guarantees a logic-high receiver output when
the receiver inputs are open of shorted, or when they are
connected to a terminated transmission line with all dri-
vers disabled (see the Fafl-Safe section). The
MAX13080E/MAX13082E/MAX13083E/MAX13085E/
MAX13086E/MAX13088E/MAX1308SE alse feature a hot-
swap capability allowing line insertion without erroneous
dala transfer (see the Hot Swap Capability section). The
MAX13080E/MAX13081E/MAX13082E feature reduced
slew-rate drivers that minimize EMI and reduce reflec-
tions caused by improperly terminated cables, allowing
error-free data transmission up to 250kbps. The
MAX13083E/MAX13084E/MAX13085E also offer slew-
rate limits allowing transmit speeds up to 500kbps. The
MAX13086E/MAX13087E/MAX13088Es’ driver slew rates
are not limited, making transmit speeds up to 16Mbps
possible. The MAX13089E's slew rate is selectable
between 250kbps, 500kbps, and 16Mbps by driving a
selector pin with a three-state driver.

The MAX13082E/MAX13085E/MAX13088E are half-
duplex transceivers, while the MAX13080E/MAX13081E/
MAX13083E/MAX13084E/MAX13086E/MAX13087E are
full-duplex transceivers. The MAX13089E is selectable
between half- and full-duplex communication by driving

a selector pin (H/F) high or low, respectively.

All devices operale from a single +5.0V supply. Drivers
are output short-circuit current limited. Thermal-shutdown
circuitry protects drivers against excessive power dissi-
pation. When activated, the thermal-shutdown circuitry
places the driver cutputs into a high-impedance state.

Receiver Input Filtering
The receivers of the MAX13080E-MAX13085E, and the
MAX1308%E when operating in 250kbps 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 25%
due to this filtering.

Fail-Safe
The MAX13080E tamily 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 selting the
receiver input threshold between -50mV and -200mVY. 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 -200mY, RO is logic-low. Inthe case of a
terminated bus with all fransmitters disabled, the receiv-
er's differential input voltage is pulled to OV by the termi-
nation. With the receiver thresholds of the MAX13080E
family, this results in a legic-high with a 50my minimum
noise margin. Unlike previous fail-safe devices, the
-50mV to -200mV threshold complies with the £200my
EIATIA-485 standard.

Hot-Swap Capability (Excepl
MAX13081E/MAX13084E/MAX13087E}

Hot-Swap Inputs
When circuil boards are inserted into a hol or powered
backplane, differential disturbances to the data bus
can lead to data errors. Upon initial circuit board inser-
tion, the data communication processor undergoes its
own power-up sequence. During this period, the
processor's logic-output drivers are high impedance
and are unable to drive the DE and RE inputs of these
devices to a defined logic level. Leakage currents up to
+10uA from the high-impedance stale of the proces-
sor's logic drivers could cause standard CMOS enable
inputs of a transceiver to drift to an incorrect logic level.
Additionally, parasitic circuit board capacitance could
cause coupling of Vo or GND to the enable inputs.
Without the hot-swap capability, these factors could
improperly enable the transceiver’s driver or receiver.

When Vg rises, an internal pulldown circuit holds DE
low and RE high. After the initial power-up sequence,
the pulldown circuit becomes transparent, resetting the
hot-swap tolerable input.

Hot-Swap Input Circuitry
The enable inputs feature hot-swap capability. At the
input there are two NMOS devices, M1 and M2
(Figure 9). When Vg ramps from zero, an internal 7ps
timer turns on M2 and sets the SR latch, which also
turns on M1. Transistors M2, a 1.5mA current sink, and
M1, a 500pA current sink, pull DE to GND through a
5kQ resistor. M2 is designed to pull DE to the disabled
state against an external parasitic capacitance up to
100pF that can drive DE high. After 7us, the timer
deactivates M2 while M1 remains on, holding DE low
against three-state leakages that can drive DE high. M1
remains on until an external source overcomes the
required input current. Al this time, the SR lalch resels
and M1 turns off. When M1 turns off, DE reverls 1o a
standard, high-impedance CMOS input. Whenever Vcg
drops below 1V, the hot-swap input is reset.

For RE there is a complementary circuit employing two
PMOS devices pulling RE to Voc.

www.artschip.com
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ART SCHIP

MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS$S-422 Transceivers

SR LATCH

TIMER : i

DE
(HOT SWAP)

Figure 9. Simplified Structure of the Driver Enable Fin (DE)

MAX13089E Programming
The MAX13089E has several programmable operating
modes. Transmitter rise and fall times are programma-
ble, resulting in maximum data rates of 250kbps,
500kbps, and 16Mbps. To select the desired data rate,
drive SRL 1o one of three possible states by using a
three-state driver: Voo, GND, or unconnected. For
250kbps operation, set the three-state device in high-
impedance mode or leave SRL unconnected. For
500kbps operation, drive SRL high or connect it to Vi
For 16Mbps operation, drive SRL low or connect it 1o
GND. SRL can be changed during operation without
interrupting data communications.

Occasionally, twisted-pair lines are connected backward
from normal orientation. The MAX13089E has two pins
that invert the phase of the driver and the receiver to cor-
rect this problem. For notmal operation, drive TXP and
RXP low, connect them to ground, or leave them uncon-
nected (internal pulldown). To invert the driver phase,
drive TXP high or connect it to Ve, To invert the receiver
phase, drive RXP high or connect it to Yoo, Note that the
receiver threshold is positive when RXP is high.

The MAX13089E can operate in full- or half-duplex
mode. Drive H/F low, leave it unconnected {internal
pulldown), or connect it to GND for full-duplex opera-

tion. Drive H/F high for half-duplex operation. In full-
duplex mode, the pin configuration of the driver and
receiver is the same as that of a MAX13080E. In half-
duplex mode, the receiver inpuls are internally connect-
ed to the driver outputs through a resistor-divider. This
effectively changes the function of the device’s outputs.
Y becomes the noninverting driver output and receiver
input, Z becomes the inverting driver cutput and receiver
input. In half-duplex mode, A and B are still connected to
ground through an internal resistor-divider but they are
not internally connected to the receiver.

+15kV ESD Protection
As with all Maxim devices, ESD-protection structures
are incorporated on all pins to protect against electro-
static discharges encountered during handling and
assembly. The driver ocutputs and receiver inputs of the
MAX13080E family of devices have extra protection
against static electricity. Maxim’'s engineers have devel-
oped state-of-the-art structures to protect these pins
against ESD of £15kV without damage. The ESD struc-
tures withstand high ESD in all states: normal operation,
shutdown, and powered down. After an ESD event, the
MAX13080E-MAX13088E keep working without latchup
or damage.

ESD protection can be tested in varicus ways. The
transmitter outputs and receiver inputs of the
MAX13080E-MAX13088E are characterized for protec-
tion to the following limits:

e +15kV using the Human Body Model

e +6kV using the Contact Discharge method specified
in [EC 61000-4-2

ESD Test Conditions
ESD performance depends on a variety of conditions.
Contact Maxim for a reliability report that documents
test setup, test methodology, and test results.

Human Body Model
Figure 10a shows the Human Body Model, and Figure
10b shows the current waveform it generates when dis-
charged into a low impedance. This model consists of a
100pF capacitor charged to the ESD voltage of interest,
which is then discharged into the test device through a
1.5kQ resistor.

IEC 61000-4-2
The |IEC 61000-4-2 standard covers ESD testing and
performance of finished equipment. However, it does
not specifically refer to integrated circuits. The
MAX13080E tfamily of devices helps you design equip-
ment to meet |IEC 61000-4-2, without the need for addi-
tional ESD-protection components.

www.artschip.com
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MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS$S-422 Transceivers

DISCHARGE

CHARGE-CURRENT-

LIMIT RESISTOR RESISTANCE

HIGH- w  DEVICE

VOLTAGE U3 —— STORAGE UNDER

oc 100pF ~T— CAPACITOR TEST
SOURCE

Re o
50MQ TO 100MQ 3306

CHARGE-CURRENT- DISCHARGE

LIWIT RESISTOR RESISTANCE

HIGH- DEVICE

VOLTAGE Gy —l— STORAGE UNIER

DG 150pF —T CAPACITOR TEST
SOURCE

Figure 10a. Human Body ESD Test Model

Figure 10c. IEC 61000-4-2 ESD Test Modef

v

Ip 100% |
90%

PEAK-TO-PEAK RINGING
(NOTDRAWN TO SCALE)
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36.8%

10% -
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- i —— ]
CURRENT WAVEFORM

100%

90% | - -\
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Ipeak

e

tr=0.7n3TO N3 —poe "_SOHS

[ ———————— [Ny ——

Figure 10b. Human Body Current Waveform

The major difference between tests done using the
Human Body Model and IEC 61000-4-2 is higher peak
current in |IEC 61000-4-2 because series resistance is
lower in the IEC 61000-4-2 model. Hence, the ESD with-
stand voltage measured to |[EC 61000-4-2 is generally
lower than that measured using the Human Bedy Model.
Figure 10c shows the IEC 61000-4-2 model, and Figure
10d shows the current waveform for [EC 61000-4-2 ESD
Contact Discharge test.

Machine Model
The machine model for ESD tests all pins using a
200pF storage capacitor and zero discharge resis-
tance. The objective is 1o emulate the siress caused
when |/O pins are contacted by handling equipment
during test and assembly. Of course, all pins require
this protection, not just RS-485 inputs and outputs.

Figure 10d. IEC 61000-4-2 ESD Generalor Currant Waveform

Applications Information

256 Transceivers on the Bus
The standard RS-485 receiver input impedance is 12kQ
{(1-unit load), and the standard driver can drive up to 32-
unit loads. The MAX13080E family of transceivers has 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 davices,
as well as other RS-485 transceivers with a total of 32-
unit loads or fewer, can be connected to the line.

Reduced EMI and Reflections
The MAX13080E/MAX13081E/MAX13082E feature
reduced slew-rate drivers that minimize EMI and
reduce reflections caused by improperly terminated
cables, allowing error-free data transmission up to
250kbps. The MAX13083E/MAX13084E/MAX13085E
offer higher driver output slew-rate limits, allowing
transmit speeds up to 500kbps. The MAX13089E with
SRL = Voo or unconnected are slew-rate limited. With
SRL unconnected, the MAX13089E error-free data
transmission is up to 250kbps. With SRL connected to
Ve, the data transmit speeds up to 500kbps.

www.artschip.com
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ART SCHIP

MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS$S-422 Transceivers

Low-Power Shutdown Mode (Except
MAX13081E/MAX13084E/MAX13087E}
Low-power shutdown mode is initiated by bringing both
RE high and DE low. In shutdown, the devices typically
draw only 2.8pA of supply current.

RE and DE can be driven simultanecusly; the devices
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 al least 700ns, the devices are guaranteed fo
enter shutdown.

Enable times tzH and 171 (see the Switching
Characteristics section) assume the devices were not in
a low-power shutdown state. Enable times tzHsHDN) and
tZL(sHDN) assume the devices were in shutdown state. It
takes drivers and receivers longer to become enabled
from low-power shutdown rmode (1IZHiSHDN), 1ZLSHDN))
than from driver/receiver-disable mode {tzH, t71).

ARTSCHIP
MAX 120805/ MAX 13081 E/MAX13083E/
MAXT 20645/ MAX 13086 E/MAX13087E/
MAX13069E (FULL DUPLEX)

A

Z B
ol

= [RE

Figure 11. Line Repeater for MAX13080E/MAXT3081E/

MAX13083E/MAX13084E/MAXTI086EMAXT 3087 E/MAXT3089E

in Fuil-Duplex Mode

Driver Oulput 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 the Typical
Operating Characteristics). The second, a thermal-shut-
down circuit, forces the driver outputs into a high-imped-
ance state if the die temperature exceeds +175°C (typ).

Line Length
The R5-485/R5-422 standard covers line lengths up to
4000ft. For line lengths greater than 4000ft, use the
repeater application shown in Figure 11,

Typical Applications
The MAX13082E/MAX13085E/MAX13088E/MAX1208SE
transceivers are designed for bidirectional data commu-
nications on multipoint bus transmission lines. Figures
12 and 13 show typical network applications circuits.

To minimize reflections, terminate the line at both ends
in its characteristic impedance, and keep stub lengths
off the main line as short as possible. The slew-rate-lim-
ited MAX13082E/MAX13085E and the two modes of the
MAX1308SE are more tolerant of imperfect termination.

Chip Information

TRANSISTOR COUNT: 1228
PRCCESS: BICMOS

120Q

1200

— [E

— Ol

T T

A B A
RO —
fE

ARTSCHIP !
MAX 13082
MAX13085E

RE

MAX13089E (HALF DUPLEX) Dl OE

MAX13088F S

Dl DE RO RE

Figure 12. Typical HalF-Duplex RS-485 Network
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AR TCH’ P MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

A (¢ _ y
—_— o T_AA A 1200 ] T_A A A 1200 . | i
= B ((
RE — ® b)) * 2
0F —]
-y
i (( & 2 RE
7 ° Dwg « v | o
Y (
’_()) * A
¥ 7 E A y 7 B A
ARTSCHIP
R R MAX13080F
MAX13081E
D D MAX13083F
] ] MAX13084F
| | | | MAX13066F
il | MAX13087F
O DE RERD O DETRO
MAX31089E (FULL DUPLEX)
NOTE: RE AND DE ON MAX13080F/MAX 130835 /MAX13085E/MAX 3086E ONLY.

Figure 13. Typical Full-Duplex RS-485 Neifwork

Seleclor Guide

PART HALF/FULL DATA RATE | SLEW-RATE | LOW-POWER Higf\:‘éim TRANSCEIVERS PINS
DUPLEX {Mbps) LIMITED SHUTDOWN ENABLE ON BUS
MAX132080E Full 0.250 Yes Yes Yes 256 14
MAX13081E Full 0.250 Yes No No 256
MAX13082E Half 0.250 Yes Yes Yes 256
MAX13083E Full 0.5 Yas Yes Yes 256 14
MAX13084E Full 0.5 Yes No No 256
MAX13085E Half 0.5 Yes Yes Yes 256
MAX13086E Full 16 No Yes Yes 256 14
MAX13087E Full 16 No No No 256
MAX13033E Half 16 No Yas Yes 256
MAX13082E Selectable Selectable Selectable Yes Yes 256 14
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MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

Pin Configurations and Typical Operating Circuils

y ARTSCHIP
e MAX13050F Yoo FE
- Al
L ]
NC. | [14] Ve
RO [2] [13] Ne. p— R IM — R0
RE[3 12] A
¥
%0 i : M"W
RO — [ T
GNDE oY ng, LB 1Y GND
3 B 7 | ]
GND [7] 6] N %JT_ CND DE
TYPICAL FULL-DUPLEX OPERATING CIRCUIT
DIP/SO
01uF ARTSCHIP
AL MAX12081F Ve
y o MAX13087E
< A
o[ I R M 00 Ly I D= =
ol ELMB 7 z B
B 4 ¥
7
B
DIP/SO i
4 |
JT— GND
TYPICAL FULL-DUPLEX OFERATING CREUIT
ARTSCHIP
01uF MAX13082F
T MAX13085E 0
= MAX13088F i
5] vee 0 —
1B L
5] A Mﬁ
(5] ono 5—_|_ND >
- [RE

DIP/SO

TYPICAL HALF-DUPLEX OPERATING CIRCUIT

NOTE: PIN LABELS Y AND Z ON TIMING, TEST, AND WAVEFORMS DIAGRAMS,
SEE PINS AAND BWHEN DE IS HIGH.

www.artschip.com

20




ART CHIP MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS$S-422 Transceivers

Pin Configurations and Typical Operating Circuitls (continued)

Yee RE
| |

ARTSCHIP
MAX13080E

TOP VIEW RO —
. e~
HF [1] [14] Ve P —]
RO [2] [12] Rxp
2] ArTscHIP |24
o [a]  maxrsosoe |13 e |
DI 5] [u]7 TP —
srL [6] [5]v
GND [7] 5 ] T
DIP/SO Dl —

NOTE: SWITCH POSITIONS
INDICATED FOR H/F=GND.

GND DE SRL
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ART jCHIP MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS$-422 Transceivers

Ordering Information {(continued)

PIN- PKG PIN- PKG
FART TEMPRANGE  packace  coDE PART TEMP RANGE  pACKAGE  CODE
MAX13081ECPA  0°Clo+70°C B PDIP Pa-2 MAX13086ECPD  (°Cto+7(°C 14 PDIP P14-3
MAXT30BIECSA  0°Cto+70°C  8SO 58-4 MAX13086ECSD  0°Cto+70°C 1480 $14-2
MAX13081EEPA  -40°Cto +85°C B PDIP Pe-2 MAX18086EEPD  -40°Cto +85°C 14 PDIP P14-3
MAX13081EESA  40°Cto +85°C 850 58-4 MAX13086EESD  -40°Cto +85°C 14 SO $14-2
MAX18081EAPA  -40°C 10 +125°C 8 PDIP Pa-2 A 30S0EAPD 407G 1o +125°C 14 FDIP v
MAX1S081EASA  -40°Cto +125°C  8SO 58-4 MAX13086EASD  -40°Cto +125°C 14 80 S14-2
MAX13082ECPA  0°Cto+70°C  8PDIP Pg-2 MAXA3087ECPA  0°Clo+70°C 8 FDIP =
MAX13082ECSA  0°Clo+70°C 880 584 MAX13087ECSA 0 Clo70C 850 S50
MAX13082EEPA  -40°Cto +85°C  SPDIP Ps-2 MAX13087EEPA  -40°C1lo +85°C 8 PDIP Pa-2
MAX13082EESA  40°Cto+85°C 850 S8-4 MAX13087FESA  -40°Cto +85°C 8 S0 S8-4
MAX13082EAPA  -40°Cto +125°C 8 FDIP Ps-2 MAX13087EAPA  -40°C o +125°C 8 PDIP Ps-2
MAX13082FASA  -40°Cto +125°C 880 $8-4 X308 EASA  40°C 1o r125°G 850 Soa
MAX13083ECPD  (°Cic +70°C 14 PDIP P14-3 MAX13088ECPA  0°Clo +70°C 8 POIP oo
MAX18083ECSD  0°Cto+70°C 1480 S14-2 MAYXI3088ECSA  0°Cio 707G B30 Soa
MAX13083EEPD  -40°Cto +85°C 14 PDIP P14-3 MAX13088EEPA  -40°C to +85°C 5 PDIP Pa2
MAX13083EESD  -40°Cic +85°C 14 S0 $14-2 A 30BBEESA  A0°Clo 185G B3SO vy
MAX13083EAPD  -40°Cto +125°C 14 PDIP F14-3 MAX13088FAPA  -40°Cto +125°C 8 PDIP Pa-2
MAX13083EASD  -40°C to +125°C 14 S0 $142 A SOEEASA i <iae B8R0 Soq
MAX13084ECPA 0°Cto +70°C a8 PDIF Pa-2 MAX120890ECPD 0°C 1o +70°C 14 PDIP P14-3
MAX1B084ECSA  0°Cto +70°C 880 S8-4 MAX13089ECSD  0°Ctlo+70°C 1430 §14-2
MAX13084EEPA  -40°C 1o +85°C 8 PDIP P8-2 MAX18089EEPD  -40°Cto +85°C 14 PDIP P14-g
MAX13084EESA  -40°Cto +85°C 880 S84 MAYX13089EESD  40°C lo 285°C 1450 S112
MAXT3084EAPA  -40°C o +126°C B PDIP Pe-2 MAX13089EAPD  -40°C'to +125°C 14 PDIP P14-3
MAXT30B4EASA -40°C o +125°C  8SO 56-4 MAX13089FASD  -40°Cto +125°C 1480 S14-2
MAX13085ECPA  0°Cto+70°C  8PDIP Pa-2
MAX13085ECSA  0°C1o170°C 88O $8-4
MAX13085EEPA  -40°C 10 +85°C B PDIP Pg-2
MAX13085EESA  -40°C 1o +85°C 88O $8-4
MAX13085EAPA  -40°C 1o +125°C 8 PDIP Pg-2
MAX13085EASA  -40°Cto +125°C 880 S8-4
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ART SCHIP

MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

Package Information (continued)

z
N
E
D { —1F1
bl —
RNy T
' A3 i }l
P o ~-o1s )
B1 l__ C
ef—
eR—
INCHES _ |MILLIMETERS INCHES _ [MILLIMETERS
MIN [ MAX | MIN | MAX MIN | MAX | MIN | MAX | N [Wll
A ——- (0180 [——- [4,572] [D|0.348]0.390| 8.84| 9.91 [8 |AB
A1L0.015 |——— |0.38 | ——— | [D[0.735]0.765|18.67 |19.43 |14 |AC
A2[0.125 |0.175 |318 |4.45 | D [0.745]0.76518.92 |19.43 |16 |AA
A3[0.055 [0.080 |1.40 |2.03 | [D [0.8B5][0.915 [P2.48[P3.24[18 |AD
B [0.015 [0.022 [0.381 [0.56 | [D [1.015 |1.045 |25.78]26.54[20 [AE
B1[0.045 [0.065 114 165 | [D |14 [1.P65 |P8.96|32.13 |24|AF
C [0.008 [0.014 [0.2__ [0.355] |[D [1.360 |1.380 |34.54]35.05 |28[*5
D1[0.005 [0.080 [0.13_ |2.03
E [0.300 [0.325|7.62 |B.26 NOTES:
R i Maarenus
e | 0100 BSC, | 2. . 15mm Co06"
eA[ 0.300 BSC.| 7.62 BSC. S NEETS JEDEC MSODLXK AS SHOMN
B[ 0,400 BSC, | 10.16 BSC. IN ABOVE TABLE
L [0.115 [0.50 |2.921 [3.81 3 SIMIGIse TH EIEE ho-035D
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ART CHIP MAX13080E-MAX13089E

+5.0V, +15kV ESD-Protected, Fail-Safe,
Hot-Swap, RS-485/RS-422 Transceivers

Package Information (continued)

INCHES MILLIMETERS
DIM| MIN MAX MIN MAX
A 0053 [ oosa | 135 175
N A1 | ooos [ oo1o | 010 | 035
EI EI EI EI EI EI—' B 0014 | coe | oas 049
C | ooo7 | noto | oas 0325
B 0050 BSC 127 BSC
E | o150 | 0157 | 280 4.00
m

L

SOICN EPS

E H 0228 | 0244 | 580 .20
0016 | 0050 | 040 1.27
O
LYY !
EI H EI EI EI EI__ VARIATIONS
1
INCHES MILLIMETERS
TOP VIEW Dind | MIN WA, MIN max [ [vsorz

=] 0189 0.197 4.80 5.00 8| A4
=] 0337 0.344 8.55 375 [14] AB

] 0386 0.394 9.80 1000 16| AC
D

e O

FRONT VIEW SIDE VIEW

&

NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH.

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006").
3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004").

4. CONTROLLING DIMENSION: MILLIMETERS.
5. MEETS JEDEC MSQ12,
6. N = NUMBER OF PINS.
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