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PART TEMP. RANGE PIN-PACKAGE
MAX3080ECSD 0°C to +70°C 14 SO
MAX3080ECPD 0°C to +70°C 14 Plastic DIP
MAX3080EESD -40°C to +85°C 14 SO
MAX3080EEPD -40°C to +85°C 14 Plastic DIP
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EIRAA R

Half/Full Data Slew- Low- Recgiver/ Quiescent |Transceivers Pin Industry-

Part Duplex Rate _Ra_te Power Driver Current On Count Sta!ndard
(Mbps) Limited | Shutdown | Enable (HA) Bus Pinout
MAX3080E Full 0.115 Yes Yes Yes 375 256 14 75180
MAX3081E Full 0.115 Yes No No 375 256 8 75179
MAX3082E Half 0.115 Yes Yes Yes 375 256 8 75176
MAX3083E Full 0.5 Yes Yes Yes 375 256 14 75180
MAX3084E Full 0.5 Yes No No 375 256 8 75179
MAX3085E Half 0.5 Yes Yes Yes 375 256 8 75176
MAX3086E Full 10 No Yes Yes 375 256 14 75180
MAX3087E Full 10 No No No 375 256 8 75179
MAX3088E Half 10 No Yes Yes 375 256 8 75176
MAX3089E | Selectable | Selectable | Selectable Yes Yes 375 256 14 75180*
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MAX3080E-MAX3089E

+15kV ESDIx:&, Zx1)Nt—2. 5i&FE(10Mbps).
X—L—F#IBR. RS-485/RS-422 5> 2—/Y

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC) -vvovvviveiciiiciii +7V Continuous Power Dissipation

Control Input Voltage (RE, DE)..........c........ -0.3Vto (Vcc + 0.3V) 8-Pin Plastic DIP (derate 9.09mW/°C above +70°C)...727mW

Special Input Voltage 8-Pin SO (derate 5.88mW/°C above +70°C)................ 471mW
(H/F, SRL, TXP, RXP)....cooiiiiiiiiiia, -0.3V to (Ve + 0.3V) 14-Pin Plastic DIP (derate 10.0mW/°C above +70°C) ....800mW

Driver Input Voltage (DI)......ccccoovviiiiniennn. -0.3Vto (Vcc + 0.3V) 14-Pin SO (derate 8.33mW/°C above +70°C).............. 667mwW

Driver Output Voltage (A, B, Y, Z) .o +13V Operating Temperature Ranges

Receiver Input Voltage (A, B) .13V MAXB08_EC_ _ oo

Receiver Input Voltage, Full Duplex (A, B) ..o, +25V MAX308_EE_ _ .o

Receiver Output Voltage (RO).........cccocoo.. -0.3Vto (Vce + 0.3V) Storage Temperature Range................

Lead Temperature (soldering, 10s)

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.

DC ELECTRICAL CHARACTERISTICS

(Vce = 45V £5%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
DRIVER
Differential Driver Output .
(No Load) VoD1 Figure 5 5 V
) ) ) Figure 5, R = 50Q (RS-422) 2.0
Differential Driver Output Vobp2 Figure 5, R = 270 (RS-485) 15 V
Change-in-Magnitude of
Differential Output Voltage AVoD Figure 5, R =50Q or R = 27Q 0.2 Vv
(Note 2)
\E/)gl\t/aer Common-Mode Output Voc Figure 5, R =50Q or R = 27Q 3 vV
ge
Change-in-Magnitude of , _ _
Common-Mode Voltage (Note 2) AVoc Figure 5, R = 50Q or R = 27Q 02 v
Input High Voltage VIH1 DE, DI, RE, H/F, TXP, RXP 2.0 Vv
Input Low Voltage VILq DE, DI, RE, H/F, TXP, RXP 0.8 V
) MAX3080E-MAXB085E, and MAX3089E with
DI Input Hysteresis VHYS SRL = Ve or unconnectaer(; wi 100 mV
SRL Inout C . IIN1 DE, DI, RE +2 A
nput Curren —

P lIN2 H/F, TXP, RXP, internal pulldown 10 40 H
Input High Voltage ViH2 SRL Vce - 0.8 Vv
Input Middle Voltage Vimo SRL (Note 3) 0.4Vce 0.6Vce Vv
Input Low Voltage ViLo SRL 0.8 V
SRL Input Current | SRL = Vee ™ A

P N3 I"SRL = GND (Note 3) 75 H

DE = GND, ViN =12V 125
Input Current (A and B) lINg Vee = GND or 525V [y = 7v 75 pA
Output Leakage (Y and Z) | DE = GND, VIN = 12V 125 A
Full Duplex o Vecc =GND or 5.25V | vy = -7V -100 H
; .- -7V = Vout = Vce -250

Driver Short-Circuit Output
Current (Note 4) Vo 8& - \)’OOUUTTijCV - 250 | mA
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+15kV ESDfF:E. Z2x14)Nt—2, 5i#&(10Mbps).
XW—L—FFIBR. RS-485/RS-422 5> 2—/Y

DC ELECTRICAL CHARACTERISTICS (continued)

(Vce = +5V £5%, Ta = TmIN to TmAax, unless otherwise noted. Typical values are at Vcc = +5V and Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS |
RECEIVER
Receiver Differential Threshold
Voltage VTH -7V =Vcm = 12V -200 -125 -50 mV
Receiver Input Hysteresis AVTH 25 mV
Receiver Output High Voltage VOoH lo = -4mA, Vip = -50mV Vee -1.5 V
Receiver Output Low Voltage VoL lo =4mA, V|p = -200mV 0.4 V
Three-State Output Current at
Receiver lozr 0.4V <Vp =24V +1 uA
Receiver Input Resistance RIN -7V <Vcom = 12V 96 kQ
Receiver Output Short-Circuit
Current losR 0V = VRo = Vce +7 +95 mA
SUPPLY CURRENT
No load, DE = Vce 430 900
RE = DI = GND pA
orVce, SRL =V
Supply Current Icc ce €C | DE=GND 375 600
No load, DE = Vce 475 1000
RE = DI = GND PA
orVee, SRL=GND | DE=GND 420 800
Supply Current in Shutdown ISHDN DE = GND, VRE = Voo 0.001 10 LA
Mode
ESD Protection for Y, Z, A, B Human Body Model +15 kV

Note 1: All currents into the device are positive; all currents out of the device are negative. All voltages are referred to device
ground unless otherwise noted.

Note 2: AVop and AVoc are the changes in Vop and Voc, respectively, when the DI input changes state.

Note 3: 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.

Maxim Integrated 3
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+15kV ESDIx:&, Zx1)Nt—2. 5i&FE(10Mbps).
X—L—F#IBR. RS-485/RS-422 5> 2—/Y

SWITCHING CHARACTERISTICS—MAX3080E/MAX3081E/MAX3082E, and MAX3089E
with SRL = Unconnected

(Vce = 45V £5%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Voc = +5V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
t i = 500 2030 2600
Driver Input-to-Output DPLH Figures 7 .and 9, RDIFF = 54, ns
tDPHL CrL1 =CpL2 = 100pF 500 2030 2600

Driver Output Skew Figures 7 and 9, RpIFF = 549,

| tDPLH - tOPHL | IDSKEW | 0} = GLp = 100pF -3 +200 | ns
Driver Rise or Fall Time DR, tDF Eig“r:e%;a:‘i ngFD'FF =54, 667 1320 2500 | ns
Maximum Data Rate fMAX 115 kbps
Driver Enable to Output High tDzH Figures 8 and 10, C = 100pF, S2 closed 3500 ns
Driver Enable to Output Low tpzL Figures 8 and 10, CL = 100pF, S1 closed 3500 ns
Driver Disable Time from Low tpLz Figures 8 and 10, C = 15pF, S1 closed 100 ns
Driver Disable Time from High tDHZ Figures 8 and 10, C = 15pF, S2 closed 100 ns

MAX3080E-MAX3089E

tRPLH, Figures 11 and 13; | Vip | = 2.0V;

Receiver Input o Output tRPHL rise and fall time of Vip < 15ns 127 200 ns
| tRPLH - tRPHL | Differential Figures 11 and 13; | Vip | = 2.0V,

Receiver Skew 1RSKD rise and fall time of V|p = 15ns 8 +30 ns
Receiver Enable to Output Low tRzL Figures 6 and 12, CL = 100pF, S1 closed 20 50 ns
Receiver Enable to Output High tRZH Figures 6 and 12, C = 100pF, S2 closed 20 50 ns
Receiver Disable Time from Low tRLZ Figures 6 and 12, CL = 100pF, S1 closed 20 50 ns
Eiegcr;ewer Disable Time from tRHZ Figures 6 and 12, CL = 100pF, S2 closed 20 50 ns
Time to Shutdown tSHDN (Note 5) 50 200 600 ns
Driver Enable from Shutdown to :

Output High tbzH(SHDN) | Figures 8 and 10, CL = 15pF, S2 closed 6000 ns
Driver Enable from Shutdown to :

Output Low tbzL(SHDN) | Figures 8 and 10, CL = 15pF, S1 closed 6000 ns
Receiver Enable from Shutdown- :

to-Output High tRZH(SHDN) | Figures 6 and 12, CL. = 100pF, S2 closed 3500 ns
Receiver Enable from Shutdown- tRzL(SHDN) | Figures 6 and 12, CL = 100pF, S1 closed 3500 ns

to-Output Low
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+15kV ESDfF:E. Z2x14)Nt—2, 5i#&(10Mbps).
RI—L—EIBR. RS-485/RS-422 5> —/%
SWITCHING CHARACTERISTICS—MAX3083E/MAX3084E/MAX3085E, and MAX3089E with
SRL = Vcec

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

t i = 250 720 1000
Driver Input-to-Output DPLH Figures 7 and 9, RpIFF = 542, ns
Driver Output Skew Figures 7 and 9, RpIFF = 54Q

t ’ ' -3 +100 ns
| tDPLH - tDPHL | DSKEW CL1 =CrL2 = 100pF *

) ) . Figures 7 and 9, RpIFr = 54Q,
Driver Rise or Fall Time tDR, tDF ClLt = Clo = 100pF 200 530 750 ns
Maximum Data Rate fMAX 500 kbps
Driver Enable to Output High tDzH Figures 8 and 10, C| = 100pF, S2 closed 2500 ns
Driver Enable to Output Low tozL Figures 8 and 10, C| = 100pF, S1 closed 2500 ns
Driver Disable Time from Low tpLz Figures 8 and 10, CL = 15pF, S1 closed 100 ns
Driver Disable Time from High tpHZ Figures 8 and 10, CL = 15pF, S2 closed 100 ns
. tRPLH, Figures 11 and 13; | Vip | = 2.0V,

Receiver Input to Output {RPHL rise and fall time of Vip < 15ns 127 200 ns
| tRPLH - tRPHL | Differential Figures 11 and 13; | Vip | = 2.0V,
Receiver Skew (RSKD rise and fall time of V|p < 15ns 8 +30 ns
Receiver Enable to Output Low tRZL Figures 6 and 12, C| = 100pF, S1 closed 20 50 ns
Receiver Enable to Output High tRzH Figures 6 and 12, CL = 100pF, S2 closed 20 50 ns
Receiver Disable Time from Low tRLZ Figures 6 and 12, C|_ = 100pF, S1 closed 20 50 ns
E“egcr?ver Disable Time from tRHZ Figures 6 and 12, C| = 100pF, S2 closed 20 50 ns
Time to Shutdown tSHDN (Note 5) 50 200 600 ns
Driver Enable from .
Shutdown-to-Output High tbzH(SHDN) | Figures 8 and 10, CL = 15pF, S2 closed 4500 ns
Driver Enable from .
Shutdown-to-Output Low tbzL(SHDN) | Figures 8 and 10, CL = 15pF, S1 closed 4500 ns
Receiver Enable from t Figures 6 and 12, CL = 100pF, S2 closed 3500 ns
Shutdown-to-Output High RZH(SHDN) 9 L= P,
Receiver Enable from .
Shutdown-to-Output Low tRzL(SHDN) | Figures 6 and 12, CL = 100pF, S1 closed 3500 ns

Maxim Integrated 5
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MAX3080E-MAX3089E

+15kV ESDIx:&, Zx1)Nt—2. 5i&FE(10Mbps).
X—L—F#IBR. RS-485/RS-422 5> 2—/Y

SWITCHING CHARACTERISTICS—MAX3086E/MAX3087E/MAX3088E, and MAX3089E with
SRL = GND

(Vce = 45V £5%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Voc = +5V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
t i = 34 60
Driver Input-to-Output DPLH Figures 7 and 9, RpIFF = 54Q, s
tDPHL CL1=CrL2 = 100pF 34 60
Driver Output Skew Figures 7 and 9, RpIFF = 54Q
t ’ ' -2.5 +10 ns
| tDPLH - tDPHL | DSKEW" | ¢4 = CLo = 100pF *
Driver Rise or Fall Time tDR, IDF g€1ur—esczzaf(j1096§|9|FF =540, 14 25 ns
Maximum Data Rate fMAX 10 Mbps
Driver Enable to Output High tDzH Figures 8 and 10, C| = 100pF, S2 closed 150 ns
Driver Enable to Output Low tozL Figures 8 and 10, C|_ = 100pF, S1 closed 150 ns
Driver Disable Time from Low tbLz Figures 8 and 10, CL = 15pF, S1 closed 100 ns
Driver Disable Time from High tDHZ Figures 8 and 10, CL = 15pF, S2 closed 100 ns
) tRPLH, Figures 11 and 13; | Vip | = 2.0V,
R Input-to-Output 106 150
eceiver Input-to-Outpu tRPHL rise and fall time of V|p <= 15ns ns
| tRPLH - tRPHL | Differential Figures 11 and 13; | Vip | = 2.0V;
Receiver Skew (RSKD rise and fall time of V|p < 15ns 0 =10 ns
Receiver Enable to Output Low tRZL Figures 6 and 12, C|_ = 100pF, S1 closed 20 50 ns
Receiver Enable to Output High tRzH Figures 6 and 12, C| = 100pF, S2 closed 20 50 ns
Receiver Disable Time from Low tRLZ Figures 6 and 12, C|_ = 100pF, S1 closed 20 50 ns
E'?;ﬁlver Disable Time from tRHZ Figures 6 and 12, C| = 100pF, S2 closed 20 50 ns
Time to Shutdown tSHDN (Note 5) 50 200 600 ns
Driver Enable from .
Shutdown-to-Output High tbzH(SHDN) | Figures 8 and 10, CL = 15pF, S2 closed 250 ns
Driver Enable from )
Shutdown-to-Output Low tbzL(SHDN) | Figures 8 and 10, CL = 15pF, S1 closed 250 ns
Receiver Enable from .
Shutdown-to-Output High tRzH(SHDN) | Figures 6 and 12, C|. = 100pF, S2 closed 3500 ns
Receiver Enable from .
Shutdown-to-Output Low tRzL(SHDN) | Figures 6 and 12, CL = 100pF, S1 closed 3500 ns

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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+15kV ESDIF:€, Zx1)Nt—27, 5i&FE(10Mbps).
XW—L—FFIBR. RS-485/RS-422 5> 2—/Y

IREEDEIIE

(Vce = 45V, Ta = +25°C, unless otherwise noted.)
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MAX3080E-MAX3089E

+15kV ESDIx:&, Zx1)Nt—2. 5i&FE(10Mbps).
X—L—F#IBR. RS-485/RS-422 5> 2—/Y

REBEEREGERES)

(Vce = 45V, Ta = +25°C, unless otherwise noted.)
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+15kV ESDIF:€, Zx1)Nt—27, 5i&FE(10Mbps).
XW—L—FFIBR. RS-485/RS-422 5> 2—/Y

3 ==
REEEREMEE)
(Vce = 45V, Ta = +25°C, unless otherwise noted.)
RECEIVER PROPAGATION DELAY RECEIVER PROPAGATION DELAY
MAX3086E/MAX3087E/MAX3088E AND MAX3089E MAX3080E-MAX3085E AND MAX3089E

TYP-17

WITH SRL = GND WITH SRL = OPEN OR Vcc

IMAX3080/3089 TYP-1

50ns/div 50ns/div

DRIVER PROPAGATION DELAY
MAX3080E/MAX3081E/MAX3082E AND MAX3089E
WITH SRL = OPEN

MAX3080/3089 TYP-2

Vy-Vz 2.5V/div
2us/div
DRIVER PROPAGATION DELAY DRIVER PROPAGATION DELAY
MAX3083E/MAX3084E/MAX3085E AND MAX3089E MAX3086E/MAX3087E/MAX3088E AND MAX3089E
WITH SRL = Vigg WITH SRL = GND
DI Mwwrm 5V/div DI JW W‘AJW 5V/div
Vy-Vz 25V/div Vy-Vz J ; L‘“/ 2.5V/div

500ns/div 50ns/div

Maxim Integrated 9
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MAX3080E-MAX3089E

+15kV ESDIx:&, Zx1)Nt—2. 5i&FE(10Mbps).
X—L—F#IBR. RS-485/RS-422 5> 2—/Y

i 55 BA

b F
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N=2/7F71=TLv o 2B REF, N—T71-TLUIR
E— ROIBEIHF AVl BEL TS ZLF1—TL o2
T—ROBEIL. GNDICERT DA\ REROIXICLTEEL,

RO

L=\, REA'O—H"DA - B= -50mVDiEE. RO
NAIZHEY) . A-B<-200mVODIEE. ROIIO—IZA) ET,

Lo—IN\HAA =T )be ROZA —T LT DICIFRER
O—IZEEFL TL ZE 0, REAVNAL DIFE. ROIG/NA
AVE=F U RCEBIFET, REZ/\1IZ. DEAO—IC
RENTDEMMEN Y NI E—RICBITLET,

DE

RSANHEAA =T e BSANEDEA =TI
TBICIE. DEENAICEEBL TS ZE ), DEA'O—D
EE INDDHEAINAAE=FT U RIZEIET,
REZ/\1IC. DEZO—ICERENTDEEMEBHI vy b
FOUE—BRICBITLET,

DI

RSA/NAH, DEAYVNA DIFE. DIN'O—CIERERH T

IFO—IC. REzHEAIEG/NICEHSNE . BkIC, DI

?Z/é\t\/ff#}iﬁﬁﬁjjjti/\’ftl RERHAIEO—(I58H =
3—0

SRL

A)—L— MHIRRERIG £, BEEE%10Mbpsicd S
1HEI3ISRLZGNDICHE R L T< by, BEEREZE
500kbpsic I 2I5EdVeclcER L T lZS L, BIER
E7% 115kbpsIC I DIFEIIRERDEIXICLTI LS,

6,7

GND

TR

TP

NSRRI VEMUME, BED NS X Iy SAHE/MRMEIC
9215513, TXPZGNDICERI2Hh, 7O—74 2T
DFFICLTLES W, MU I Y HHE/RE % RER
SEDIHEEIE. Vool L T2,

JERER RS A/

FERERL = /NANBLUIRRER KA /"

10

10

RER RS A /XH7

10

REEL 2 —/NAAB KO RER RS A/ \H D

11

11

REzL->—/XAh

11

L o—/NADES

W| 0| W | N| N

RERL 2 —/NANEBIURER B S/

10
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+15kV ESDIF:€, Zx1)Nt—27, 5i&FE(10Mbps).
XW—L—FFIBR. RS-485/RS-422 5> 2—/Y

imFER (R E)
U
MAX3080E | MAX3081E | MAX3082E
MAX3083E | MAX3084E | MAX3085E MAX3089E
MAX3086E | MAX3087E | MAX3088E Z e ge
—— =y N=0F1—| 2T 1—|/—TJ71—
7"”'1‘”7{‘;’71 TLwoR | TLyoR|TLYy o2
4 FINAZ | E—K | E—K
12 8 - 12 — ERERL S —/SAS
_ _ — — 12 L —/NADEHR:
— — 6 — — A EREL —NADBLOIERER RS A/
Lo—/\MitH, BEDL > —/\IB/BHEICT DIESI.
B - - 13 13 rxp | RXPEGNDICHERS DA\ RIBROFHICLTLE,
Lo—/\UtR/fEEEREESE D553, VeclliEmL T
<IEE 0.
14 1 8 14 14 Vee IEDEIR : 4.75V < Ve < 5.25V
1,8,13 — — — — N.C. BHL L, A CTEREINTLEEA,

*(MAX3089EM &), N—TF1—TL Y I2E—RDBAE. RS/ SHBANLS—/NADELTHEELET, ZILT1—TLvIR
DLL—=NAAABLUB)I/BIZY PEFDIETI A LI—/NZIdEHREINIEA

HEER

MAX3080E/MAX3083E/MAX3086E

MAX3081E/MAX3084E/MAX3087E

J680EXVIN-J080EXVIN

TRANSMITTING TRANSMITTING
INPUTS OUTPUTS INPUT OUTPUTS
RE DE DI Z Y DI Z Y
X 1 1 0 1 0
X 1 0 0 0 1 0
0 0 X High-Z High-Z
1 0 X Shutdown
RECEIVING
INPUTS OUTPUT
RECEIVING A-B RO
INPUTS OUTPUT =-0.05V
RE DE A-B RO =-0.2V 0
0 X >-0.05V Open/shorted
0 X <-0.2Vv 0
0 X Open/shorted 1
1 1 X High-Z
1 0 X Shutdown
X=&EE
Y NI UE—R RZANBELUL I —/NHAIFNA
AE—=F R

Maxim Integrated 1



+15kV ESDIx:&, Zx1)Nt—2. 5i&FE(10Mbps).
X—L—F#IBR. RS-485/RS-422 5> 2—/Y

MAX3080E-MAX3089E

HEER(IRE)
MAX3082E/MAX3085E/MAX3088E MAX3089E
TRANSMITTING TRANSMITTING
INPUTS OUTPUTS INPUTS OUTPUTS
RE DE DI B/Z AIY TXP RE DE DI Z Y
X 1 1 0 1 0 X 1 1 0 1
X 1 0 1 0 0 X 1 0 1 0
0 0 X High-Z High-Z 1 X 1 1 1 0
1 0 X Shutdown 1 X 1 0 0 1
X 0 0 X High-Z | High-Z
X 1 0 X Shutdown
RECEIVING
INPUTS OUTPUT
RE DE A-B RO RECEIVING
0 X =-0.05V 1 INPUTS OUTPUT
0 X <-0.2V 0 H/F | RXP | RE | DE A-B Y-Z RO
0 X Open/shorted 0 0 0 X =-0.05V X 1
1 1 X High-Z 0 0 0 X <-0.2v X 0
1 0 X Shutdown 0 1 0 X =-0.05V X 0
X = {EE 0 1 0 X <-0.2V X 1
Sy R UE— R KSANBEVL S —/ AN 1101010 X | =005 !
(A E—452 1 0 0 0 X <-0.2V 0
1 1 0 0 X =-0.05V 0
1 1 0 0 X <-0.2v 1
o[ oo x| gl x|
Open
! 0 0 0 X shgrte{j !
n
IRNBEREERE
Open
! ! 0 0 X shgrteé 0
X X 1 1 X X High-Z
X X 1 0 X X Shutdown

12 Maxim Integrated



+15kV ESDIFE, Zx1)t—2. S5i&(10Mbps).

XW—L—FFIBR. RS-485/RS-422 5> 2—/Y

DIP/SO

TOP VIEW Vee —
e o
4 |1 01uF MAX3080E
. L MAX3083E
Ne. [1] [14] vec - MAX3086E
DE% %B 1R
DI |5 10]7 RO 2 Rt 0 H—o
o0 [5 L|§ ol l EBQQQ Jffj
anp 7] [s]ne.  ncLB13
3 [6.7]an0 |
DIP/SO R — GND  DE
BI1. MAX3080E/MAX3083E/MAX3086EDE VELEBH LVIER T )LT 21— T L v o XEEEI
TOP VIEW 1
T Voo
R T—— MAX3081E |
MAX3084E
MAX3087E
5 Y
. T . 4
Vee E@E A D— D 67 /\/j\\JC E;R;t ; j>_ RO
RO [ 2] 7] 8
DI [ 3] 6] 7 ] 8 A
2
wold] =— -5 RS 000¢ ﬂ—m
B
|

GND

B2. MAX3081E/MAX3084E/MAX3087EDE VEBH LVIERE T )LT 21— T L v o ZEEEI

TOP VIEW

Aol
[QQH

EI Vee

[7] 8
[ 5] ano

DIP/SO

8

01uF MAX3082E

MAX3085E
MAX3088E

DE

NS0 @™

GND

| RE

D | —

.

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

F3. MAX3082E/MAX3085E/MAX3088EDE VBB H S UIESE/N—T 71— T Ly 7 ZENMEEIR

Maxim Integrated

13
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MAX3080E-MAX3089E

+15kV ESDIF:&. Zx1)Vt—27., 5i&FE(10Mbps).
X—L—F#IBR. RS-485/RS-422 5> 2—/Y

B
RS-485/RS-422BERDS®E b= —/MAX3080E
~MAX3089E(Z. 12D RKZA/XET1DDOL 2 —/IN\ER
BLTWET., 2NOSDFNARETTAILE—TEE
EHATHY. LO—NADWDA =T F 33—k
RREDISEE. FIIRIFELIBEINIEET A 2 ICER
TN, IRTORSANDBTFaz—TILEenNTL\DI5
B, L—N\BAAOD Yy INAICKEBDZ EARIEL
TWEIUT7TMILE—T]DIEESR), MAX3080E/
MAX3081E/MAX3082ElZ. EMIZ&R/MEL . #RimL
BOABELZET—TIVICERT2REEZRBRDIED.
ZI)b—L—hhMER SN RSM N\ 2B THY . BX
115kbpsTIL S —MDEWNTF—FENTEET T ([EMI&
REOEBIDIEAZSE), MAX3083E/MAX3084E/
MAX3085Eld. LWUHWWRZA/N\EHZIL—L— MR
HERHELTHY . FK500kbpsDFERENARETT,
MAX3086E/MAX3087E/MAX3088EMD K= A /NI R
IW—L— MHIBRAE <. BK10MbpsDEERE N A BE
Td,. MAX3089EDRI)L—L—hld. ZU—2FT— D

RS A/NTERIGF2ZEEN T DI EICEI DT, 115kbps,

500kbps. HEV10MbpsDHIH SEIRATEET S,

MAX3082E/MAX3085E/MAX3088El3/\—T7F 21—
Ly Oo2D NS —INTHY). MAX3080E/MAX3081E/
MAX3083E/MAX3084E/MAX3086E/MAX3087ElZ
IINTF1—TLYI2D KRS —/NTT, MAX3089E
3. BRIGEFZENFN/NAF/ZI3O0-(CBEEHTD &
IC&E2T. N—2DBKXUTINTFa1a—TL v oRBE
BIRATBET Y,
CNODOHBITIIRTCE—+BVERTHELEZ T, KT
ANFEABBERFIEENTINE T, =TIy
N UEIBRABEDEIHEENDS RSANEREL
F9, VLY MO UEIBROEERFICIE. KRS
ANBEAGINAA 2V E—F 2 ZIRREIZ/E ) F£9,

Lo—NNABDT71IV5

MAX3080E~MAX3085EDL > —/\, KU1 15kbps
F713500kbpst— R TEIFS B /2155 DMAX3089E
DL—/NZE ANERTIDRIMATAND T ALY
HHEARAFINTNE T, ZDTAIFICKDT, 3L LY
BXUILTURENIERICERLEEFBESTD/ (X
A EESNE T, TDTAIFICEDODTLI—/\D
TIEEEN20%EBRL T,

J2xM4IvtE—2

MAX3080E7 7 I3, L>—NAANMa—bErE
IEFH—TDEE. FIIRBEREBIN-EES A I
Biich, INTORSAN\DTFsz—TJIlahTi\d
BEIC. Lo—N\EAL O v INAII1ED T EEREE
LTWEYd, i3, L>—DXLy3a)l R&aE-50mV
~-200mMVODEFEICERET DI EICLDTRRLET,
Z&L > —/N\AHBEA - B)H-50mVEAEDIEE. RO
IOV ONAIZIEUET, A - BA-200mVIATDIEE.
ROOyoO—ICRKBYUET, RinLIBESNZ/NZAT
IRTCDOIZVRIVIDTFaE—TILENT\DIE
Bl BBICED>TLY—/NDEFANBEIOVICA

14

Ed, Z0OER. MAXB3080EZ7 7IUDL —/NR
Lwyoa)lRIiZ&>2T. B/ N A ZX¥—2250mVcO
DYINANIBIF T, ROV AIE—TF /AR
EFERZY ., -50mV~-200mVDX Ly 3)L RIZEIA/
TIA-485# D +200mVICBEELTLVE T,

MAX3089EME&EE

MAX3089EI(d. RERBEL LS DO DENEE— K %1
ATCTWFEd, PTIURIVIDILEYBLUIL T
BHld. 2500ns. 750ns. KXV 25nsD TN HIZEE
FABETHY . FNIZEDTEART—YL—MIFN
Z1115kbps. 500kbps. HEKV10MbpslZE) £7,
FTEBDT—4%5L— hEBIRTDICIE. R)—XT—FD
RSANZFERLT. ENEVcecE/=IIGNDICHER T
Bh\. FEIREBHREOZTFETDIEICEIDT, FEER
S3DOREDWNITNMICSRLEZERENL £, 115kbps
FIEDIHZEIF. A —XT— DTINARE/NAA
E—4 2 RIBET DN, SRLEREHFROFFICLTL
72& Vs BO0kbpsENEDIZEIZ. SRLEZ/\1 (ZERENT
BDhH\. Veell#ZE i L T<EE 0 10MbpsEIfEDIHFE S
SRLEO—ICEEE) T 2h . GNDIZIEHEL T /EE 0,
SRLIZ. T—5BEZHKIT DI ELLLHERICERE
ARETY,

VAT A QB EDABEEICERINDIES
b F9, MAX3089EIE. RZA/NEL T —/ DAL
MEREL CZOBEEETIET D/HD, 2DDiHF%
BATINE T, BEBEDHESIZ. TXPERXPZO—(C
EREN9 DN, TV RICERT DN, FIIREHRD
FFICLTLESWTINWNI D UAR). KRSA/ DRI
RIS DIBEIE. TXPE/N\A|ZEREN T D h Vol iE s
LTLEE W, L—1\DOMMEZKRIEY 215513, RXP
N IZEREN T 2HV el E B LTS 0 RXPAY A
DIgE. L—/1NOR Ly 3]l RAEICKEDZ &I
ARELTLES 0,

MAX3089ElZ%. JILEFfld/N\—JF7F1— Ly o2E—R
TEEAIEETT . ZILT1—TL v IEBEDIBE.
H/FiF&O—ICEBRE Y 20 . REHFOFFICTDH
(T VNED). £I3GNDICESR LT, /N\—TF1—
T ZEMEDIREIT/NAICEEF L TS0\ T
F1—TLYIRE—RDFE. RSANELI—/\D
EBEEISIMAX3080ELFikICHY £9(K4), /\—7
F1—TLYIRE—RTlE. L= AAM RS AN
HEAOICUEZ SN, HAYBXUOZAENENADAS
FUBICERINES, /N—DF1—TLVvIXE—R
DIEEE. NBO I T1—TL v oL —/NAHK
MANTEVSIN2E I CE RS NEZXICKRIFET,

+15kVDESDfRE

IARTOMaxim&ET/NA X EEER. BERUNRAHEI TH
ICRE T OHEIMEICT T DHREDHIC. ITNTD
iHFICESDREBSHHEAAFNTLVE T, MAX3080E
~MAX3089ET7 7 I UMD RSANHEHEL—/NAS
3. BRI I DHRENEEINTLVE T, Maxim
DIV hH. +15kVDESDICT L TEERKLICT
1;"og)ﬁﬁ“ﬁ%’irf%%%?éT:&D@E'ﬁ%?%/ﬁi@ff%iﬁ%F#ﬁ% L
L7,

Maxim Integrated



+15kV ESDIFE, Zx1)t—2. S5i&(10Mbps).

XW—L—FFIBR. RS-485/RS-422 5> 2—/Y

Vec  RE
| |
MAX3089E
T — A
I
T :
TOP VIEW |
F-——=—=—=-=--- F------ L
o | < : . — B
H/F [1] [14]vee  RP — | !
|
Ro [2] [13] RxP | !
RE[3] maxs089  [12] A ! | -
I —
DE [4] [11] 8 _ = | ;
HIF S e
oI 5| 10]7 > ! —
™ .
shL [6 | 9]y !
6N [7] 5] Txp !
DIP/SO — — ¢ - Y
DI ——4)
NOTE: SWITCH POSITIONS ]
INDICATED FOR H/F = GND GND-DE SR
M4, MAX3089EDEVERES KV T 702 arFAT7ITT
Y
TEST POINT Tk
R RECEIVER v
OUTPUT 51 VW Voo

Vop

=]
<

o

3}

z

||

c +
5of T

-

®5. RZA/NODCHEDET

ESDRESNICimF DRI EBRERATDRETTS
VMR FEREICTWNET, E1-VIURTAETIE
AL T, £15kVICH T DHEBRZTTIVET

ESD:fBR R4

ESD4EEIS. BBDFHICKELET, AEBEOEY b
7y, BREBOEER. PIOHABRERNEH I N
EHEMELR—NMNIDNTIE. MaximZ THBL\Eht
<FEEN,

E1—vURTFAETIV
E1—~v2RTAETINZERT4all, O—( 2 E—F R
I L CHRELLBEICERSNDERRTEZX14b

Maxim Integrated

6. L2—/\DA 2—TIV/T 4 E—TIV5 A I TRABROETR

ICRLET. ZOETIVIE. BRNDESDEEITRE
ENfc100pFD AT YT E N, Znht1.5k0
DOEMZEBEL THET /N1 XIHEENE T,

NOUETIV

ESDOY L VETFTIVCTIE. 200pFDEEI T &
OQMDMBEMZFEML TINTDImFZHABRL T,
BMid. HBSIUHEIITHRICEIRNEED/OFFIC
BMULESICREIDAMLRZTIaL—HTDC
ETY o RS-ABEDAAELVHNDATIFEL I
TOWmFHNZDREZBEELI T,

15
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MAX3080E-MAX3089E

+15kV ESDIx:&, Zx1)Nt—2. 5i&FE(10Mbps).
X—L—F#IBR. RS-485/RS-422 5> 2—/Y

3V
DE

500Q
OUTPUT I AAN ®
UNDER TEST +
T —o0 “o—
= 2

®7. K51/ 5051 I 2T HBER

M8. KA /NDAX—TNEXOTA =TT
HEBROAR

5V
DI 15V 15V
0 R —
—> toPLH oPHL =1 [ 4y,

;1Y v

Voirr =V (Y) -V (2)

Vo
VoirF g 100 90% 90% 10
‘VO 0 0
g = =— tpp —>

tskew = | toPLH - tDPHL |

DEEZ 15V K15V
V2 —»|  |<—lpz(SHDN), 2L iz —| |
VoL ENEREY OUTPUT NORMALLY LOW VoL +0.5V
. OUTPUT NORMALLY HIGH
0 / 2.3V Vo -0.5V
—>| [ tozqsHon) tozd toz P [

®9. RZA/\DIGEIEE

B10. RSANDA 2—TIELUOT 12— T )LB5E
(MAX3081E/MAX3084E/MAX3087E%ZFR<)

VoH

RO

Vou ﬂ 15 ourpur 19V T
WA < tRPHL tRPLH —® -
-1V B INPUT

5y
RE 15V 15y

0

y —» < tR7(SHDN), tRZL Rz > |
. ———— —_—
RO N VoL +0.5V

1.5V QUTPUT NORMALLY LOW

OUTPUT NORMALLY HIGH

RO 1.5V Vou - 0.5V
0 7/ OH
| | tRzH(SHDN), tRZH Rz — |

11, Lo—/NDIGREEE

16

B12. Lo—N\DA 2= TIEXUT 12— T ILEE
(MAX3081E/MAX3084E/MAX3087E%AFR<)

Maxim Integrated




+15kV ESDIF:€, Zx1)Nt—27, 5i&FE(10Mbps).
XW—L—FFIBR. RS-485/RS-422 5> 2—/Y

Re Rp
e 1500Q
y —
CHARGE-CURRENT DISCHARGE
LIMIT RESISTOR RESISTANCE
B
v‘ L8] A RECEIVER HIGH- »| DEVICE
ATE D OUTPUT VOLTAGE Cs STORAGE UNDER
/ A 0e 100pF CAPACITOR | TEsT
SOURCE o
®13. L o—/\DEiEELEDR BR[O B8 K14a. 21—V 2VRT+AESDHEEBRETTIL
Ip 100% Ir PEAK-TO-PEAK RINGING o %
90% | —— (NOT DRAWN TO SCALE) RN TR o
/-\MP!RES I T
L m
36.8% 20aB/div LN IS T A i e
10% | R R
0] 4 TIME — o SRS
<P G pp ——P . . . . .. .. . : L ]
CURRENT WAVEFORM
0Hz 100kHz/div 1MHz
X14b. £ 21—V 2VRT 1 DERKF E15. SRL = GNDDOMAX3086E/MAX3087E/MAX3088E.
HFELUMAXI08IED RS A NHEIVRFESLOFFTD IS 7.
20kHzDIESXERF
LR
20dB/div il (kR 20dB/div |

OHz 100kHz/div 1MHz OHz 100kHz/div 1MHz

X16. SRL = VccMMAX3083E/MAX3084E/MAX3085E. X 17. SRL = K#EFEHDMAX3080E/MAX3081E/MAX3082E.
BELUMAXI089ED RS A /NHITEFEHLOFFTOI = 7. HELOMAX3089ED RZ A /NHIBEESIOFFTDIZ 7.
20kHzDIEBXEHF 20kHzDIESXERF

Maxim Integrated 17
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MAX3080E-MAX3089E

+15kV ESDIF:&. Zx1)Vt—27., 5i&FE(10Mbps).
X—L—F#IBR. RS-485/RS-422 5> 2—/Y

MAX3080E/MAX3081E/MAX3083E/
MAX3064E/MAX3066E/MAX3087E/
MAX3089E (FULL DUPLEX)

A
RO 120Q
RLQ,R\': AN
DE
TF}

Lo
L2 1 owmour
Y N

NOTE: RE AND DE ON MAX3080E/MAX3083E/MAX3086E/MAX3089E ONLY.

MAX3080/3089 FIG-1

DI mm 5V/div

i

RO ww 5V/div

5us/div

Va-Vg 1V/div

18. ZI71—TL v 2E— RDMAX3080E/
MAX3081E/MAX3083E/MAX3084E/MAX3086E/
MAX3087E. HKXUMAXI08EARDZA >V JE—%

PTVr—2 3 iEH
INZIZ256D bS5 o—IN

I 5RS-485 L S —/ \DANA Y E—5 22131 2kQ
(12=v haRF)THY . EENLE RS /NE8A321
— v NaEERET A EATEET, MAX3080ET 7
SUDRSYL—NEL—INARA Y E—F V2N
1/81=w hER(96KQ) TH D=0, 1 DDBESA >
ICBA2E6D RSV —NEAFICEET DI ENT
=F9, A%321 =Y FEFUTOHET. ZnS50
FINA 2B LU/ F 1 IEMDRS-485 kS5 > S —/3XDIE
BOWEEEESA VBB T ENTEET,

EMIEREIDIER

MAX3080E~MAX3085E. SKXUSRL = VecFrzld
FREBDMAX3089E(F. RIL—L— bhZHIRT DI LIS
£oT. EMIZB/IMEL . BIFRIEBAREN LT —T I
ICERTDRAZBDP=ETIVET, H15IC. SRL =
GND?DOMAX3086E/MAX3087E/MAX3088E. &K U
MAX3089EIC L D TEFESN/20kHZDESD KA
INEDREET - IBRTZzRLET. SRKROSH
B SDREEIRIEHEBEICIRONTIE T, K1613.
SRL = VccMAX3083E/MAX3084E/MAX3085E.
HFIUMAX308OEZF UERH T CEELILIBZBEDEL
EEDRRERLTNET, K16DSEKDSH KM
IR15EB L TEDMIT/hE <. EMIDEBEMA KIE
ITETFLTHEY, F1713. SRL = RIEHDMAX3080E/
MAX3081E/MAX3082E. HXUMAX3089EZE L3
BRI CTEELLBEDOALESORTZRLTNET,
17T, BERDESFERAN S SITNS<BEDTHL
9,

—f&IC. PSRRI VIDIEVUREIE. BELTEH
BIEDHT W 7ERE UAE LR ORIRLEBS N TN

18

19. SRL = ARIEFEHDMAX3080E/MAX3081E/MAX3082E.
HFTUMAX3089ED L T LZEEEE. 50kHzT4000
T4 — b7 —TJIVERENRF

AT TDORESEBEENICBHRLET, ADRIE. 20D
BMREZEADITRLIZEDTT,
£ =trise/(10 x 1.5ns/ft)

ZZTCtRSEE NV RIVSDIEVRETY,

fz&z . MAX3080EMII VW EERIIE1320ns (typ) T
H. BROOT 4 — hETORYTETENI R %
R~LE9. UART CRAFEEEXZHEER)ICLD YT
2O KURNIRENRET Di5EIE. MUK Z#
SELTH. INEURNERIBREINTLVENWRY T
TIOATLNRBICBET D8N B £,

BEN>YY IO E—F
(MAX3082E/MAX3085E/MAX3088E% k<)
KEHVY N DUE—RIE. REZ/\1(. DEAO—
IS EIICE>THRBEEINE T, vy KT T D
FINA ZDBEEERITHIHINA (typ) T,
REEDEIIEIFICERENT D2 ENTEE Y, REA/NAT
DEA'O—ICE DT\ DEFEABONSKBDIZS I, vy
NIDNIBITLIEWZ EAMRIISNTNE T, AHD
D EEH600nsDE ZDIRREE D15/ 13. vy b
FINIRBITIDIEIRIAESINTINET,

[Switching Characteristics (X1 v F > 45 H4) | DRD
A F—=T It B IOt 13 TN ZAMBEEH Y
N D VE—RTIIELDIEEDEBRELTINE T,
A 22— Tt zH(sHDNY B K Utz sHon ld. T/31
Ny NTOENTWVEEDEBELTINET,
RSANEL—NERENI Y NI D E—RDD
A F—TIV T DIDITDETZBFRE (tzH(SHDN).  tZL(SHDN))
IE. RSAN/L—N\DTF14E=—TILE—RHBDI5
Bltzn. tz)FWELBIFT,

Maxim Integrated



+15kV ESDIFE, Zx1)t—2. S5i&(10Mbps).

XW—L—FFIBR. RS-485/RS-422 5> 2—/Y

MAX3080/3089 FIG-]

Va- Vg WWWW ' o W 1V/div

2us/div

5V/div

K20. SRL = VccMAX3083E/MAX3084E/MAX3085E.
HIUMAX3089ED T R T LZEEEE. 50kHzT4000
T4 — bDT—T )V EREIF

FIG-2

m Svidiv

DI

1V/div

Tus/div

RO

K21. SRL = GNDDMAX3086E/MAX3087E/MAX3088E.
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PART TEMP. RANGE PIN-PACKAGE PART TEMP. RANGE PIN-PACKAGE
MAX3081ECSA 0°C to +70°C 8 S0 MAX3086ECSD 0°C to +70°C 14 S0
MAX3081ECPA 0°C to +70°C 8 Plastic DIP MAX3086ECPD 0°C to +70°C 14 Plastic DIP
MAX3081EESA  -40°C to +85°C 830 MAX3086EESD  -40°C to +85°C 14 S0
MAX3081EEPA  -40°C to +85°C 8 Plastic DIP MAX3086EEPD  -40°C to +85°C 14 Plastic DIP
MAX3082ECSA 0°C to +70°C 8 S0 MAX3087ECSA 0°C to +70°C 8 S0
MAX3082ECPA 0°C to +70°C 8 Plastic DIP MAX3087ECPA 0°C to +70°C 8 Plastic DIP
MAX3082EESA  -40°C to +85°C 8 S0 MAX3087EESA  -40°C to +85°C 830
MAX3082EEPA  -40°C to +85°C 8 Plastic DIP MAX3087EEPA  -40°C to +85°C 8 Plastic DIP
MAX3083ECSD 0°C to +70°C 14 S0 MAX3088ECSA 0°C to +70°C 8 S0
MAX3083ECPD 0°C to +70°C 14 Plastic DIP MAX3088ECPA 0°C to +70°C 8 Plastic DIP
MAX3083EESD  -40°C to +85°C 14 S0 MAX3088EESA  -40°C to +85°C 830
MAX3083EEPD  -40°C to +85°C 14 Plastic DIP MAX3088EEPA  -40°C to +85°C 8 Plastic DIP
MAX3084ECSA 0°C to +70°C 8 S0 MAX3089ECSD 0°C to +70°C 14 S0
MAX3084ECPA 0°C to +70°C 8 Plastic DIP MAX3089ECPD 0°C to +70°C 14 Plastic DIP
MAX3084EESA  -40°C to +85°C 8 S0 MAX3089EESD  -40°C to +85°C 14 SO
MAX3084EEPA -40°C to +85°C 8 Plastic DIP MAX3089EEPD -40°C to +85°C 14 Plastic DIP
MAX3085ECSA 0°C to +70°C 8 S0
MAX3085ECPA 0°C to +70°C 8 Plastic DIP
MAX3085EESA  -40°C to +85°C 8 S0 NETRE
MAX3085EEPA -40°C to +85°C 8 Plastic DIP Rev 1 COHETA— 1 1. 19, 20
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