19-3590; Rev O; 11/04

MAXIMN

+5.0V, +15kV ESDfFE, Zx 1)/ t—7,

Ay FXDw T, RS-485/RS-422 5> S—/%

=

MAX13080E~MAX13089EIZ+5.0V. +15kV ESD
R#. RS-485/RS-422 85> —/\NT, RS A/NE
Lo—NZ1DTDMATNET, TNOSDT/NA R
T E—JEBEZRBEL T\BEEH. LI—/NAHD
F—ToFEIERESNTNDIESIEL o —/\EAN
WSOV INAIZIKRUET, s/ LDE
NSRRIV TFaE—TILENTNBUN1 2 E—
FO)EE. Ly—NgO v onamzEhLF T,
MAX13080E~MAX13089E(3. BIRIFLAR R Y b
BADBRIC/NZ EDE DB ERKRLLIRY MDY T
HEEZNBE L TIVET,
MAX13080E/MAX13081E/MAX13082EIZ R IL—
L—rHMEWRSANERATHY . EMIBR/NEIC
Mzon, REERELES—TILICED2TELD
REMMERLET, D=, B=250kbpsDLTZ—D
BN TF—IENRIR L £ 9, MAX13083E/MAX13084E/
MAX13085E+£ 2 )L—L— MDSIBRE N RS A /&
A THY . BED00kbpsDEERENFEETT .
MAX13086E/MAX13087E/MAX13088EMD K> A/
3. RI—L—FHSFIBREINTLVEV=0. &5 16Mbps
DREREHABEICKEY FT, MAX13089ED )L —
L — hiE. 250kbps. 500kbps. HKXV16Mbpsic
E#IRAJBETY .
MAX13082E/MAX13085E/MAX13088Elf/\—7
Fa1—JLoZBERTHY . MAX13080E/MAX13081E/
MAX13083E/MAX13084E/MAX13086E/MAX13087E
WE7ITF1—T LU BERTY. MAX13089E(3.
N=DF1—TLORFEIETINTF1—T LU EEE
BIRTDZENTEZET, T/, COERRIT. WL
T lc K D CEBINCERERRER L > —/NE NSRRI YH
DEDMHEEHBZTNET,

ES > —/XDMAX13080E~MAX13089EMHE
BRIS. BEFIEEIRSANDETF 2—TILENE
RETHOREEBEFEHRDIBS. 1.2mATY, IXRTD
FINA ZUF1/8EUBFOL —NNANA E—F R
ZHATHY . NI ETRR256D N>V —/N\%
FRIDZENTEZET,

MAX13080E/MAX13083E/MAX13086E/MAX13089E
IE. 14EVPDIPE XU 14ESOP/ Ny — D THRM
=nE 9, MAX13081E/MAX13082E/MAX13084E/
MAX13085E/MAX13087E/MAX13088E(d. 8E~
PDIPEKUBEVSOP/NY T —ITRtenF g, 2o
DTINA I RER. EEHRCREESEE CEEL X T,

MAXIMN

PIVr—2ay
BR - HAX—%
RIARE
SR HIE
TLOA
TF1VTART L
EHR
Profibus

R
¢ +5.0VEE

¢ RS-485/RS-422 |/O8#F I 2 LESDIRE
+15kVE 12—V VRF 4 EFIV

¢ EIA/TIA-485IC M4 2EN T T/ IILlE—TL—N

¢ DEBKUREICSIFBHRY 2Dy TAHEE

¢ WESINEZI—L— MIRICEDITS—DAEL
F—HIEEE (R
(MAX13080E~MAX13085E/MAX13089E)

* BERYYIMIDUE—R
(MAX13081E/MAX13084E/MAX13087E%R:<)

¢ EVBEIRAIBER ZIV/IN—TF1—TL o 2ENME
(MAX13089E)

¢ MAAFEICEK ODTY A X MARTPEERZMIE
(MAX13089E)

¢ N2 ETRAR256{ED b5 2 —/N\N&ERFEE
¢ ERIEEBESOP/N\Y y— TR

BE
PIN- PKG

PART TEMP RANGE PACKAGE CODE
MAX13080ECPD 0°C to +70°C 14 PDIP P14-3
MAX13080ECSD 0°C to +70°C 14 8O S14-2
MAX13080EEPD  -40°C to +85°C 14 PDIP P14-3
MAX13080EESD  -40°C to +85°C 14 SO S14-2
MAX13080EAPD  -40°C to +125°C 14 PDIP P14-3
MAX13080EASD  -40°C to +125°C 14 SO S14-2

BEIT—F— POREICHENHNTHET,

BIRAA R, EVEE. SIUREHEERIET—5—bD
REICEBINTHET,

Maxim Integrated Products 1

AT7—5 2 — MIEEH S NIABIEMaxim Integrated ProductsD/ ARG REBRT—5 > — b ZHIERLIZHDTY, BERRICKVELDHERD
BUICDWTCIIEEZE WD NRE T, ERENBOIERICIIREMT -5 — ISR,

ERY VTIVRUBRHIRT—9>— FOAFICIE. YFLDKR—LR—T% ZFIBEL EE 0\, http://japan.maxim-ic.com

J680E L XVIN-J080E L XVIN



MAX13080E-MAX13089E

+5.0V, +15kV ESDf¥3E.

Ky FNRDOY D, RS-485/RS-422 5> —/Y

ABSOLUTE MAXIMUM RATINGS
(All Voltages Referenced to GND)

SUPPlY Voltage (VCC). eoovvveeieeeiiiieiie e +6V
Control Input Voltage (RE, DE, SLR,

HIF, TXP, RXP) ..o, -0.3V to +6V
Driver Input Voltage (DI)................... ....-0.3V to +6V
Driver Output Voltage (Z, Y, A, B) ..o -8V to +13V
Receiver Input Voltage (A, B)..ooovoiiiiiiiice -8V to +13V
Receiver Input Voltage

Full Duplex (A, B) covoioiicc -8V to +13V
Receiver Output Voltage (RO)..........ccocoe.. -0.3Vto (Vce + 0.3V)
Driver Output CUIrent ........oocvviiiiiiiiiicee +250mA

Continuous Power Dissipation (Ta = +70°C)

8-Pin SO (derate 5.88mW/°C above +70°C) ................. 471mW
8-Pin Plastic DIP (derate 9.09mW/°C above +70°C).....727mW
14-Pin SO (derate 8.33mW/°C above +70°C) ............... 667mwW

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

MAXIB08_EC_ _ oo 0°C to +75°C
MAX1308_EE_ _ -40°C to +85°C
MAXAB08_EA_ _ oo -40°C to +125°C
Junction Temperature............ccocooviiiiiiiiiii +150°C
Storage Temperature Range ............... -65°C to +150°C
Lead Temperature (soldering, 10S) .....ccccoccovviiriirninnne. +300°C

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 = +5.0V £10%, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at Voc = +5.0V and Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DRIVER
Vce Supply-Voltage Range Vce 4.5 55 Y
RL = 100Q (RS-422), Figure 1 3 Vce
Differential Driver Output Vob RL = 54Q (RS-485), Figure 1 2 Vce Vv
No load Vce
g?fe?gﬁt;; '\éi?xt“\?gn‘;;e AVop | RL = 100Q or 54Q, Figure 1 (Note 2) 0.2 v
\E/)g'l‘t’j;(gommon'MOde Output Voc | RL = 1009 or 549, Figure 1 Veo/2 3 v
ggfn”rgsr:f‘M'\gZi”\';sl?;gj AVoc | RL = 100Q or 54Q, Figure 1 (Note 2) 0.2 v
Input-High Voltage VIH DE, DI, RE, TXP, RXP, H/F 3 Y
Input-Low Voltage ViL DE, DI, RE, TXP, RXP, H/F 0.8 V
Input Hysteresis VHYS DE, DI, RE, TXP, RXP, H/F 100 mV
Input Current lIN1 DE, DI, RE =1 pA
Input Impedance First Transition DE 1 10 kQ
Input Current lIN2 TXP, RXP, H/F internal pulldown 10 40 uA
SRL Input-High Voltage Vcec-0.4 Y
SRL Input-Middle Voltage Vce x 0.3 Vce x 0.7 V
SRL Input-Low Voltage 0.4 \
SRL = Vce 75
SRL Input Current PA
SRL = GND -75
Output Leakage (Y and 2) o DE = GND, VIN = +12V 125 A
Full Duplex Vce = GND or Ve VIN = -7V -100
2 MAXIW




+5.0V. +15kV ESDf¥:E.
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vce = +5.0V £10%, Ta = TmiIN to Tmax, unless otherwise noted. Typical values are at Vgc = +5.0V and Ta = +25°C.) (Note 1)

|IEC 61000-4-2

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
0 = Vour = +12V (Note 3) 40 250
-7V = VouT = Vcc (Note 3) -250 -40
Driver Short-Circuit Output 0=VouTr =+12V, +85°C = Ta = +125°C
Current losb (Note 3) 40 270 mA
-7V = Vourt = Vcg, +85°C =< Ta = +125°C 270 40
(Note 3)
Driver Short-Circuit Foldback loSDF (Ve - 1V) = Vout = +12V (Note 3) 20 mA
Output Current -7V = VouT = +1V (Note 3) -20
Thermal-Shutdown Threshold TT1s 175 °C
Thermal-Shutdown Hysteresis TTSH 15 °C
DE = GND VIN = +12V 125
Input Current (A and B | ' A
P ( ) A8 1Vee = GNDor Vee Vin=-7V | -100 g
RECEIVER
Receiver Differential Threshold VTH 7V =Vem s +12V 200 195 50 mv
Voltage
Receiver Input Hysteresis AVTH Va+VB =0 15 mV
RO Output-High Voltage VOH lo=-1mA Vce - 0.6 Vv
RO Output-Low Voltage VoL lo = 1mA 0.4 Vv
Three-State Output Current at
Receiver lozr 0=Vos=Vee ! bA
Receiver Input Resistance RIN -7V <Vom = +12V 96 kQ
Receiver Output Short-Circuit
Current losr 0V =VRo =Vce +110 mA
SUPPLY CURRENT
No load, RE = 0, DE = Vg 1.2 1.8
Supply Current lcc No load, RE = Vcc, DE = Voo 1.2 1.8 mA
No load, RE=0,DE =0 1.2 1.8
Supply Current in Shutdown ISHDN RE = Vee, DE = GND 58 10 LA
Mode
ESD PROTECTION
Human Body Model +15 kV
ESD Protection for Y, Z, A, and B Contact Discharge 5 KV
+

MAXI N
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MAX13080E-MAX13089E

+5.0V, +15kV ESDfFE.
Yy hRXDOv2I, RS-485/RS-422 5 >>—/%

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

(Vce = +5.0V £10%, Ta = TmIN to TmAax, unless otherwise noted. Typical values are at Voo = +5.0V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

) ) tDPLH ) 350 1800

Driver Propagation Delay CL= 50pF, RL= 54Q, Figures 2 and 3 ns
tDPHL 350 1800

Drlvelr Differential Output Rise or Rt ClL= 50pF, RL= 549, Figures 2 and 3 400 1900 ns
Fall Time '
Differential Driver Output Skew iDSkew | CL= 50pF, RL= 54, Figures 2 and 3 250 ns
ItDPLH - tDPHL!
Maximum Data Rate 250 kbps
Driver Enable to Output High tbzH Figure 4 2500 ns
Driver Enable to Output Low tpzL Figure 5 2500 ns
Driver Disable Time from Low DLz Figure 5 100 ns
Driver Disable Time from High tDHZ Figure 4 100 ns
Driver Enable from Shutdown to )
Output High tbzH(SHDN) | Figure 4 5500 ns
Driver Enable from Shutdown to )
Output Low 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)

(Vce = +5.0V £10%, Ta = TmiIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5.0V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Receiver Propagation Delay (RPLH CL = 15pF, Figures 6 and 7 200 ns
tRPHL 200

Receiver Output Skew trRskew | CL = 15pF, Figures 6 and 7 30 ns
ItRPLH - tRPHLI

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
tRoe(c)(zlt\:)eurtEl_inigkéle from Shutdown tRZH(SHDN) | Figure 8 5500 ns
thoegilt\;e:iréi?le from Shutdown 1RZL(SHDN) | Figure 8 5500 s
Time to Shutdown tSHDN 50 340 700 ns

MAXIMN




+5.0V. +15kV ESDf7:&. Z2x 1)V E—7.
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DRIVER SWITCHING CHARACTERISTICS
MAX13083E/MAX13084E/MAX13085E/MAX13089E WITH SRL = Vcc (500kbps)

(Vce = +5.0V £10%, Ta = TmIN to TmAax, unless otherwise noted. Typical values are at Voo = +5.0V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

) ) tDPLH . 200 1000

Driver Propagation Delay CL = 50pF, RL = 54Q, Figures 2 and 3 ns
tDPHL 200 1000

Driver Differential Output Rise or Rt | CL=50pF, R = 540, Figures 2 and 3 250 900 ns
Fall Time '
Differential Driver Output Skew iDSkEw | CL = 50pF, RL = 549, Figures 2 and 3 140 ns
ItDPLH - tDPHL!
Maximum Data Rate 500 kbps
Driver Enable to Output High tbzH Figure 4 2500 ns
Driver Enable to Output Low tpzL Figure 5 2500 ns
Driver Disable Time from Low DLz Figure 5 100 ns
Driver Disable Time from High tDHZ Figure 4 100 ns
Driver Enable from Shutdown to )
Output High tbzH(SHDN) | Figure 4 5500 ns
Driver Enable from Shutdown to )
Output Low tDzL(SHDN) | Figure 5 5500 ns
Time to Shutdown tSHDN 50 340 700 ns

RECEIVER SWITCHING CHARACTERISTICS
MAX13083E/MAX13084E/MAX13085E/MAX13089E WITH SRL = Vcc (500kbps)

(Vce = +5.0V £10%, Ta = TmiIN to TmAx, unless otherwise noted. Typical values are at Vcc = +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 Output Skew trskew | CL = 15pF, Figures 6 and 7 30 ns
ItRPLH - tRPHLI
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
E)egilt\;)eJtiniZ:Ie from Shutdown tRzH(sHDN) | Figure 8 5500 ns
E)egiltvpeurinois)le from Shutdown 1RZL(SHDN) | Figure 8 5500 ns
Time to Shutdown tSHDN 50 340 700 ns

MAXI N 5
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+5.0V. +15kV ESDfF3E.
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DRIVER SWITCHING CHARACTERISTICS
MAX13086E/MAX13087E/MAX13088E/MAX13089E WITH SRL = GND (16Mbps)

(Vce = +5.0V £10%, Ta = TmIN to TmAax, unless otherwise noted. Typical values are at Voo = +5.0V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. . tDPLH ) 50
Driver Propagation Delay CL = 50pF, RL= 54Q, Figures 2 and 3 ns
tDPHL 50
Drlvelr Differential Output Rise or Rt CL = 50pF, Ri= 549, Figures 2 and 3 15 ns
Fall Time '
Differential Driver Output Skew {DSKEW | CL = 50pF, RL= 54@, Figures 2 and 3 8 ns
ItDPLH - tDPHL!
Maximum Data Rate 16 Mbps
Driver Enable to Output High tbzH Figure 4 150 ns
Driver Enable to Output Low tbzL Figure 5 150 ns
Driver Disable Time from Low DLz Figure 5 100 ns
Driver Disable Time from High tDHZ Figure 4 100 ns
Driver Enable from Shutdown to )
Output High tbzH(SHDN) | Figure 4 2200 ns
Driver Enable from Shutdown to )
Output Low tDzL(SHDN) | Figure 5 2200 ns
Time to Shutdown tSHDN 50 340 700 ns
RECEIVER SWITCHING CHARACTERISTICS
MAX13086E/MAX13087E/MAX13088E/MAX13089E WITH SRL = GND (16Mbps)
(Vce = +5.0V £10%, Ta = TmiIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5.0V and Ta = +25°C.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. . tRPLH , 50 80
Receiver Propagation Delay CL = 15pF, Figures 6 and 7 ns
tRPHL 50 80
Receiver Output Skew trRskew | CL = 15pF, Figures 6 and 7 13 ns
ItRPLH - tRPHL!
Maximum Data Rate 16 Mbps
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 .
o Output High tRZzH(SHDN) | Figure 8 2200 ns
Receiver Enable from Shutdown .
1o Output Low tRzL(SHDN) | Figure 8 2200 ns
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 AVoc are the changes in Vop and Voc, 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.

MAXIMN
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IRESERE

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

OUTPUT CURRENT OUTPUT CURRENT
SUPPLY CURRENT vs. TEMPERATURE vs. RECEIVER OUTPUT-HIGH VOLTAGE vs. RECEIVER OUTPUT-LOW VOLTAGE
1.60 — - 60 o 70 .
NOLOAD |E E :
1.50 2 g g
- W . ° -
EMO e z B ER / 2
= 130 = = /
2 2 w0
3120 [ DE=Voe | 3 \ 3 /
= — = 5 %0
T 110 — = \ 2 /
A D=0 3 3
1.00 /
0.90 10 10 /
0.80 0 0
40 25-10 5 20 35 50 65 80 95 110 125 0 1 2 3 4 5 0 1 2 3 4 5
TEMPERATURE (°C) OUTPUT HIGH VOLTAGE (V) OUTPUT LOW VOLTAGE (V)
RECEIVER OUTPUT-HIGH VOLTAGE RECEIVER OUTPUT-LOW VOLTAGE DRIVER DIFFERENTIAL OUTPUT CURRENT
vs. TEMPERATURE vs. TEMPERATURE vs. DIFFERENTIAL OUTPUT VOLTAGE
5.4 —= 08 e s 160 o
lo=-1mA |2 lo=1mA [ :
52 ; 0.7 S E \ ;
s S : = £
5 50 : g : g \ :
< = 5 N\
= = 05 3 100
=« 2 - = AN
] Z 04 = 80 NS
T 46 = 2 N
> E 03 =60 [ —
5 44 =) = \
3 S 02 £ 40
42 0.1 = 20 \
40 0 0
40 -25-10 5 20 35 50 65 80 95 110 125 -40 -25-10 5 20 35 50 65 80 95 110 125 0 1 2 3 4 5
TEMPERATURE (°C) TEMPERATURE (°C) DIFFERENTIAL OUTPUT VOLTAGE (V)
DRIVER DIFFERENTIAL OUTPUT OUTPUT CURRENT vs. TRANSMITTER OUTPUT CURRENT vs. TRANSMITTER
VOLTAGE vs. TEMPERATURE OUTPUT-HIGH VOLTAGE OUTPUT-LOW VOLTAGE
48 — 200 200 >
RL=54Q |2 E
: 180 g
= 44 g 180 | £
& ) 180 £
S 40 = = T w E 1“0 =
= [~ = | =
5 E—— & 120 N = 120 '
2 36 — o \ v o
— T— oc o
2 = 100 \ \ = 100 /
= 32 =) \ 5 % / a
= =
S 28 3 60 \ =R
& \ l
S 94 40 \ 40 I
’ 20 20
20 0 0
40 25-10 5 20 35 50 65 80 95 110 125 7654321012345 0 2 4 6 8 10 12
TEMPERATURE (°C) OUTPUT HIGH VOLTAGE (V) OUTPUT-LOW VOLTAGE (V)
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REIERIEERE)

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

SHUTDOWN CURRENT DRIVER PROPAGATION DELAY DRIVER PROPAGATION DELAY
vs. TEMPERATURE vs. TEMPERATURE (250khps) vs. TEMPERATURE (500khps)
10 o 1200 = 600 =
9 8 : 4
6 g 21100 = z 550 g
= 2 > [ = %
= I 05 topHL s | t E
e 7 = 1000 =T Zw o | LA
() =
oc 6 — = T
S = =1 | o = T onu
3 5 S 900 5 450 [——
= £ = B
S 4 £ S
e £ 500 £ 40
£ 3 & =
5 P = =
2 S 700 & 350
1
0 600 300
40 25-10 5 20 35 50 65 80 95 110 125 -40 -25-10 5 20 35 50 65 80 95 110 125 -40 -25-10 5 20 35 50 65 80 95 110 125
TEMPERATURE () TEMPERATURE (°C) TEMPERATURE (°C)
DRIVER PROPAGATION DELAY RECEIVER PROPAGATION DELAY RECEIVER PROPAGATION DELAY
vs. TEMPERATURE (16Mhps) vs. TEMPERATURE (250kphs AND 500khps) vs. TEMPERATURE (16Mbps)
80 - 180 . 180 .
— 170 % - 160 g = 160 %
= oz : 5
o S 1 & 120
= 50 S ’ z
5 S S
2 = 100 = 100
S 40 < topLH <@
= 8 w S )
= £ 1 g
= e 60 DPHL % 60 fopL
S 92 tDPHL = = ]
s i g S 10 tDPHL
T o
10 1DPLH 20 = 20
0 | 0 0
-40 -25-10 5 20 35 50 65 80 95 110 125 -40 -25-10 5 20 35 50 65 80 95 110 125 -40 -25-10 5 20 35 50 65 80 95 110 125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
RECEIVER PROPAGATION DELAY
DRIVER PROPAGATION DELAY (250kbps) (25[]kbps AND 500kbps)
MAX13080E-89E toc16 MAX]SOBOE SQE toc17
- - A= 002 ©RL=1002
................. Foobio |
................. ool vidiv Va- Vg
5V/div
....... 10
Vy-Vz :
svav b 4 2V/div
2us/div 200ns/div
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REIERIEERE)

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

DRIVER PROPAGATION DELAY (500kbps) RECEIVER PROPAGATION DELAY (16Mbps)

DRIVER PROPAGATION DELAY (16Mbps)

MAXI3080E-89E toc18 MAX13080E-89E toc19 MAX13080E-B9E toc20
A DR =100Q R =100Q ol © RL=100Q Vs
........ ol SRR T I T T ovjiv
S o evdve B Lo\ | Vi Lt EUUE 2N O T S SR

S -' N\ Ve
R A : [ Lo 2V/div

R TNI Lo ; - Lo V2 Perseetepaeet Pttt
! [ N ! W \ff o] 2vdiv ARRAE R S SR S A
Vy - V7 bl' .............................. ot FPURVESOPURTUUNS: St Aoors FUCIUPPRVEIO
5V/div /A A N RO
S SR WU vwooo b1 S L 2vdiv
: 2V/div [
400ns/div 10ns/div 40ns/div

SH BR[O 3% &R

Y

z
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H2. RSA/1\DH5A I JHRBORK
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Vee
DI Vcc/ZZ.4 :.v
0
toPLH toPHL 1/2 Vg
R {

i\ <
I

! |
f 112V
Voirr=V(Y)-V(2)

V
VoIFr 0 ’ 90% 90%
10% 10%
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SBR[O R &R (R E)

00R Vge

GENERATOR

DE e e N
5 tozH, tzH(SHDN) 5

ouT

M4, RSAN\DA2—TINEXIVOT 1 =TI (tbHz. tbzH. tDZH(SHDN))

00RVee

GENERATOR
DE o e N
+ tozL, tz1(SHDON)
4—» 5
Vee
out Nemmmee Vom = (VoL +Vee) /2
Vo ------

®5. RSANDAF—TIHELOT 1 &—TILBER(tozi. tbLze tbLZSHDN))
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SBR[O R &R (R E)

|

B RECEIVER B v
OUTPUT
ATE Vip v tRPLH
[ FE——
tRPHL
A Vo Veo2
RO

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

A +1V
-1

6. L i—/\DEiEEER RO X7. L>—/\DGBEE
S1
+1.5V S3
4(\0_L —/o—vcc
1kQ
-1.5V —o Vio >
o/o

go I 105LpF V) JT—

GENERATOR 502
S10PEN S1CLOSED
S2 CLOSED S2 OPEN
S3=+1.5V S3=-15V

(VoL +Vge) /2

VoL

S10PEN S1 CLOSED
S2 CLOSED S2 OPEN
S3=+1.5V S3=-15V

®8. Li—\DA2—=TNEXIOT 1 =T ILERE

MAXI N 11

J680E L XVIN-J080E L XVIN



MAX13080E-MAX13089E

+5.0V, +15kV ESDfFEE.
Yy hRXDOv2I, RS-485/RS-422 5 >>—/%

i 55t AF

U

MAX13080E
MAX13083E
MAX13086E

MAX13081E
MAX13084E
MAX13087E

MAX13082E
MAX13085E
MAX13088E

MAX13089E

IVF1-TLIZ
TINAR

N—=7
F1-7TLo2R
FIN R

)%
F1-7V92
T-F

N=7
F1-7L92
K

=4

HIF

N=D/NF1—TLIZERAA, N—=TF71—TLIZAE—RD
BAI HFEVlBR L T<EE L ZITF1—TLI2E— RO
BEId. HFZGNDICER T 20 FIFBEROIIICL TS,

RO

Lo—N\dAh, REA'O—DEETH D, (A-B) = -50mVDIEE.
ROIFINATHY. (A-B) < -200mVDIFEICROIEFO—TT,

Lo—/ N1 2—T )b ROZA 7 —T I BI0ICIE, RE%
O—ICBE L T< 2S00, REAV A\ DES, RO/ N\A 1 2 E—
FU2TY, BBAYY NI UE— KIS RO, RE
AN\A B, DEZO—ICBEL TS0, REWARY b
2TV TANTS GHBIL. [y b 27D THEEIDESHR).

DE

RIANENAZ—T e RIANENZA =TIV T DIHICIE,
DEA/\AICBRENL T 72& 1), DEL'O—DEE, ThoDIEAIE
IMAVE=FVRTT, BBNI VY NIIE—RICT B
ICI3. REZ/\AICBREIL, DEZO—ICBREIL T</2E (), DEW
Y STy TAATY GRS DRy b 2D TR DIESHR),

Dl

RS54 /5AH. DEDV\A DIFE. DIEO—IZT 5L, JEREEAN
O—|3slen, REEDH\AI8EISNE T, Biic. DIE/NAIC
T2E, EREGHANN\A SIS, REHDNO—I8FSnET,

SRL

ZI—L— pEIBREIR AL, BEEEN16MbpsDIFS I,
SRLET S RICHERH L T /2E 0, BEREHS00kbpsdD
1BEId. SRLZV T3 R L T eS|, BIEREH250kbps
DiFEIS. SRLZEFHEDEXICL TS,

6,7

GND

TSR

TXP

NIV YIDAR, BRED NSV SREEDSEEE, TXPZ
IV MR TDN, FdTXPETO—T 1 Y IIREICL TLEEL,
NIV I SHE/EEEREET DIl TXPEV ol RL TS E L,

JERER RS /N7

=<

JERER RS A /NHADEFRRERL > — /N A S

10

10 —

KREs RS A/NHAH

KREs RS A /N ERERL 2 —/NAS*

11

11 —

REEL 2 —/NAH

L —/NADEHER

WO [T [N [N

REL S —NNANEREE RS A/ NHH
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+5.0V, +15kV ESDfF:%&. 2z 14/l t—7,
Ky PRI T, RS-485/RS-422 5 >>—/Y

inFERAA(#R =)
T
MAX13080E| MAX13081E | MAX13082E
MAX13083E| MAX13084E | MAX13085E MAX13089E
MAX13086E| MAX13087E | MAX13088E 2  ge
. N—7 Pl N=7
7””3,(22’” F1-TL 52 |71-7L52| F1=Ti 43
7 FINA R £-F £-F
12 8 — 12 — A |IERERL T —/NAA
— — — — 12 A PV AVNYAE: k-
— — 6 — — A |FEREEL S —/SASEIERER RS A/
Lo—/ (i, BED NSV 3y SAHE/EMOSEIE. RXPEGND
— — — 13 13 RXP |ICEBET 20, FdRPABEEDFEICLTEE L, Ly—N
DR/ A RE T BI=HICIE. RXPEV B L T El,
EBBVce = +5.0VE10%, Vec&0 1 pFD VT o4
14 ! 8 14 14 VCC | GGNDIC/ WA /N2 LT L 20,
1813 - - - B NG, |ERAL. REITIHERENTL\E A, GNDICEIT S
I Yo lzEnTEET,

*MAX13089EM &, N—TF1—TLOXE—RTIE. RSANEBHDL—NAhELTEEET, ZILTF1—TL IR
Lo—/NANAEB)IE. 1/8EMIAF(96KQ) AW TLVETH. Li—NlExshThFtA,

HeER
MAX13080E/MAX13083E/MAX13086E MAX13081E/MAX13084E/MAX13086E/
TRANSMITTING MAX13087E
INPUTS OUTPUTS TRANSMITTING
RE DE DI Z Y INPUT OUTPUTS
X 1 1 0 1 DI Z Y
X 1 0 1 0 1 0
0 0 X High-Z High-Z 0 1 0
1 0 X Shutdown
RECEIVING
RECEIVING INPUTS OUTPUT
INPUTS OUTPUT A B RO
RE DE A B RO >-50mV 1
0 X > -50mV 1 <-200mV 0
0 X <-200mV 0 Open/shorted 1
Open
0 X shgrte{j !
1 1 X High-Z
1 0 X Shutdown
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MAX13080E-MAX13089E

+5.0V. =1 5k|{ ESDIR:E, Z2x1)lt—7,.
By IbXDOv7, RS-485/RS-4225>2—/Y

HEER(EE)
MAX13082E/MAX13085E/MAX13088E
TRANSMITTING RECEIVING
INPUTS OUTPUTS INPUTS OUTPUTS
RE DE DI B/Z AY RE DE A-B RO
X 1 1 0 1 0 X >-50mV
X 1 0 1 0 0 X <-200mV 0
0 0 X High-Z High-Z Open/
0 X 1
1 0 X Shutdown shorted
1 1 X High-Z
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 0
1 X 1 1 1 0
1 X 1 0 0 1
X 0 0 X High-Z High-Z
X 1 0 X Shutdown
RECEIVING
INPUTS OUTPUTS
H/F RXP RE DE A B Y, Z RO
0 0 0 X > -50mV X 1
0 0 0 X < -200mV X 0
0 1 0 X > -50mV X 0
0 1 0 X < -200mV X 1
1 0 0 0 X > -50mV 1
1 0 0 0 X < -200mV 0
1 1 0 0 X > -50mV 0
1 1 0 0 X < -200mV 1
0 0 0 X Open/shorted X 1
1 0 0 0 X Open/shorted 1
0 1 0 X Open/shorted X 0
1 1 0 0 X Open/shorted 0
X X 1 1 X X High-Z
X X 1 0 X X Shutdown

X=F8, vy rIIVE—R, FI4/N BLOLI—NOEHEAIF. N1 E—F VT,
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+5.0V. 15KV ESD{RE.
&y FXD v 7, RS-485/RS-422 5> —/¥

S0
MAX13080E~MAX13089E(ZRS-485/RS-422:&EFH
SBRNZV—=/INT., RSANELD—NET1DTD
fBATCWNET, TNOSDT/NARIFTTAILE—TEK
ZARAEL TSI, ZOEEEIE. Lo—/NAAhF—
ToFFIIEBEINTNDESE, £LLKIEERTAN
DTFAE—TILESNZIRRET L O — /N A DD R IF L IE
SNEEETA VICERINTNDESICL O —/\HD
AI Oy INAICIRIET( 7ML E—TI0DIE
S08), £/-. MAX13080E/MAX13082E/MAX13083E/
MAX13085E/MAX13086E/MAX13088E/MAX13089E
3. F—FERLITS—%AERITIEBLTA NDEBEAE
AREIC T DRy N DY THEEEBATHET([RY ~
2y THREI DIESER), MAX13080E/MAX13081E/
MAX13082EI3X)L—L — AR R A NZHBAT
W27z, EMINR/IRICHIZ D, REH) SR IHDIE
T—TWIE>TELDIRFERBITDZENTE,
B5250kbpsD IS —DHENTF—FEIXRNATEETT,
MAX13083E/MAX13084E/MAX13085E+ X)L —
L—hARIBRENTH Y. RE500kbpsDiXEREA
AIEET 9, MAX13086E/MAX13087E/MAX13088E
DRZANDAIN—L— MIFIRESN TR W=D,
&5 16MbpsDiXERENFEETY , MAX13089EMD
2)—L— KNI, AR T—F RSANZRITER
BT DI EICEDT250kbps. 500kbps.
BRIV 16Mbpsh'DERT D ENTEET,
MAX13082E/MAX 13085E/MAX 13088EIF/\—7
Fa1—L AN —/INTTH. MAX13080E/
MAX13081E/MAX13083E/MAX13084E/MAX13086E/
MAX13087EI3 I F1—T LU NS —/INTT,
MAX13089ET 3. BEIRE(SRL) &/ N1 F/=13O0—I(C
BEddElcEoT. ENENN—TF1—T LU
BEFXEEIIINTF1—TLOBEEZERTIDIEN
TEE9,
IRTDOF/NA X, +BVOE—FETHELE T,
R4/ HARKERNERS N, F—IL vy b
FOVERRICE DT, BEDENEENOREINT
WET, P7OTATBRY—2ILovy IOV
BT, RZA/NHDENAA 2 E—F 2 ZRREICLF T,

LO—NARTANEI T
MAX13080E~MAX13085E. &SXUMAXT13089E
(250kbps & 7z13500kbsE— R TEMEL TL\DIHS)D
Lo—/NE. ABWEZXTUDZTMATAN T 1LY
V2 0%BATNE T, ZDTAILF)T1d T LY
BFOALTURBENEDHTRNERESICE DT/ MX
MDA RESNTNE T, L=/ \DEEEEIT. D
AT TICEKDT25%EML T,

Z14Ibte—7

MAX13080EZ 7 2 Uld. Lo—NAANAF—=T >
Frld@BenchseE. HLKEFRRZANDT 1
T—TIVENIRKET L 2 —/NA W RIRLIRE A Mm%

MAXI N

SAVICERSINTNWDEEIL, ZOL U —NEAR
WAV INAIZIEIET, Thnld. Lo—/\DAS
Z2Lw2a3)l R&E-50mMV~-200mVICERET D &I
LoTiIFbngd, ZFL—NAANBEMA - B)A
S50mVBLEDBE. ROIIOD Y INALICKEYI ET,
(A - B)A-200mVBATDiZE. ROWGOTyoO—IC
BUFET, ENTURIVIDTFTAE—TILSNIIREE
TRRIHSNTIDNZADIFE. LI —/\DEANEEIT
BIFICEDTOVIC T IV D vanEd, MAX13080E
T7IYDLI—NZL Yy I3 ROEEIF. APy o
NAIZBEVEST BN/ AZXT—2250mV), (€D
TTANNE—TFNNAXERKY ., -50mV~-200mV
DZLv3)l RiE. EIA/TIA-485#R1&MD+200mVIC
BELTWET,

Ry PRy T
(MAX13081E/MAX13084E/MAX13087E%[%<)
Ry NRDYTAD

CIERERZERIRRED., TRbOEBEHRD/NY I TL—>
ICHEATDE. TN\ ANDEFNEALNT—YITS—
HERLAREMEN DY £, RIODEIEERBADEIS.
F—yBETOYYHRENBEED/NND—T Y T —
TUATEELET, COBMBTRIE. O vHo
OV IHARSANDNAAVE=FT 2 ITHY.
INSDOTFNA ZODESLUVUREANEZREOD VY
LARNIVICEREN S D2 EISARAEETT, SO YHD
OV I RSIANDNAAVE=F 2 ZIREIZHITD
BA+10QUADRBANERICE DT, b Uo—/\DiZ%
CMOSDA %—TIVAADBRERZOD Y T LX)V
RUThT2A8EENDH I ET, IIC. BEERERD
BEBBICL DT, Ve PONDAA r—TILAAICRS
THEREMD B FT, Ry MDY THBENE TS,
TNODERNNS V=IO RSA/NRL T —/\%
REICAF—=TIIZTDHENLHY T,

Veeh' EET2E. RBDTILY D VERADEZO—(C
RIFL. REENAICHREBIBLE Y, WEOND—F7 v
D= URE. TN UEIRHEBMNICKE DD,
Ry RZ2TYTHBADN Y hEhZEd,

Ry MRy T AHERE

AZX—TIVAAIEHRY SR Dy THEE R TIVE T,
AAIZIE MTEM2D2BDONMOST/NA 2BV 9
(®9), VechBOn S T7yTddE. NEDTus
FAYHM2EY—2 A LTSRTYFEEY ML,
DY MIEOD>TMIEY—2A 2 LET, 1.5mAD
BROVITHD IS DZIM2, BXU500pAD
BRIV OTHDEMIIE. BkQDIEEEN L CDEA
GNDIZTIF D L&, M2IE. DEE/N\AIZEESNT D
AEEMDOHDEXT100pFOAFESTEIN L CDEA
FAE—TIVREEICEREN T DL DICERETESNTINET,
Tus. YAVIIM2ZIFETOT 14 TICLETH. M1
3FDFETHDI=H. DEZ/N\AICEREIT DEEEM
DHDbTAXT—MRAWNIT L TCDEZO—ICRS
F9, M3, ABY —ZIHFIBANBAREZEBADFT
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MAX13080E-MAX13089E

+5.0V, +15kV ESDf¥3E.

Ky FNRDOY D, RS-485/RS-422 5> —/Y

Vee J
_;2%7;_‘_
TIMER
SR LATCH

TIMER

5kQ2
| DE
(HOT SWAP)

9. RSA/\A1—T)LE>(DE)DEREEHER

WA DEETT, ZOFKRT. SRIVFIFIEY K
N MUEES—2ATLET, MIDS—27FT92E,
DEIZBED/N\A A 2 E—5 2 ZCMOSAAICEY 75
VeeMMMVRBICETIDE. Ry bRTYTAAN
Uty bahZdxd,

REIZDUWTIF2EDPMOST /N1 X %R L /= 1B #ElEg
b, RE&EVeell FIL7 vy 7L &Y,

MAX13089EM 7 OIS 3IVT

MAX13089E(d., BEFAEREMDIEE— REHBAT
WET, FNSURI VT T EYBIUTTYEE
HERETEET. 250kbps. 500kbps. kU1 6Mbps
DRAF—5L— MEONET, FEDF—5L— h
BRIRTDICIE. FSA2F— RS/ v&ERIVTSRL
EVce. GND. F/EEEBED3DDRED TN
EREH LT <EE0, 250kbpsEIEDBAIE. kS o
2F—NFNARENAA VE—F U RE— RICRE
TBh. EEIESRLEEBBHEDEFICLTIES L,
500kbpsEIEDIEA L. SRLE/\A (BB B, F7-13
Veclt BB L TS0, 16MbpsEIfEDIEE 3. SRL
EO—ICEET 50, £/oEGNDICEREL TS0,
SRLIZENfERICF— 5 BIEEARIE T ICEET D2 Eh
TEET,

VAR NRTSA VA EEETEEE ICERIND &
£5FT, MAX13089EId. CORIEAMAT 215
IZRSANELY—NDEERETD2DDE V%
BATLNET, BEBEEMEDIZEIE. TXPERXPEO—IC
BRENT DA, IS RICERT D, FIEEERD

16

FEFABTINITNLTLES . RS /NDAIHE
HREZT DI=HOICIE. TXPE/N\AIZEREI T DH. F/-13
VecllEBHRLTLES Y, LY—N\DMEEREET D
F=ITIE. RXPENAICEREI T 2h . &/oldTNzVcce
[CIEHELTLIES L RXPANAIDEE, LI —/ND
2Ly a)lRIZETHBZEICBRBLTLES 0,
MAX13089ElE. ZIVF/ldN—TF1—TL U2
E—RTHELE T, JILT1—T LU IEEDIEEII.
H/F2O—ICEE Y 2h. BEREEDITZ(RHETTIL
TN T BN, FIEGNDICEHL TS0,
N=TF1—TL I ZBEDIZEIE. HF &/ \A (ZERED
LTLEE W, TILT2—TLIRE—RTIE. RS
ANEL—=NNOEVEEIIMAXT13080EEEL TY,
N=TF1—TLOIE—-RTIE. L—NAHAH
RSANEADIPUEDLY . BHYEZZZENZNASA
EBICEHRLET, N—TF1—TLIXE—RTII.
NED I T 1—TL oL —/NADEHREH DT
E11&E121C8 KIS NTNVET,

+15kVDESDRE

IARTDOVFULTNAZEBFIC. BRIV T
DBRICEET IBHEIMENORET DIHDESD
REBENIRNTOEVICHAANONTIWVE T,
MAX13080E7 7 X UDTFNAZDRZA/N\HAE
L o—/NABDICIT, BERICT T D45 FRENESINT
WEFd, YFLDI VT3, BEESEXDZ &
L INBDE A&+ 1B5kVDESDN S RET B7=HD
BARODBEZBELTCNET, IhoDAEICENIL.
BEME. vy MO BIONT—F T ENDTE
HOPDREICHSIVCHESDICMA DI ENTEZET,
MAX13080E~MAX13089EIIESDA N> hD#EE
SYF T TRRER L TEEERITE I,
ESDREIT. WK DA DEETHRBRIDZENTEET,
MAX13080E~MAX13089ED h S X I vHHDE
Lo—/INANIE. FEEDFHIRMEICT T DRERIENED
S5NTLVET,

e E1—VURTFAETINERBLE£15KY

o |[EC 61000-4-2CTiREN/-ZBMMEEEHKAB L
+6kV

ESDDAER R

ESDMEEIT. SESFRFEICEASINE T, HBEzY b
7T BiE. BLUORREZHLUEEEL R
[CDNWTIE, YEIAILBENWEHLEL S0,

E1—-vURTFAETIV
M10algdb1—v2RT s ETIVZRL. R10bl3O—
A VE-F AL THEBELEEEICEI -V Y
RTIEAETIHERTDEREEZRLET. 2D
ETFINTIIRET DESDEEELTHREND100pF
VT zERLTNEY, ZOEEEF. 1.5kQD
Ehaz B U CEHBRT /A XCIESINE T,

MAXIMN




+5.0V. 15KV ESD{RE.
&y FXD v 7, RS-485/RS-422 5> —/¥

DISCHARGE

CHARGE-CURRENT-

LIMIT RESISTOR RESISTANCE
HIGH- DEVICE
VOLTAGE Cs STORAGE UNDER
DC 100pF CAPACITOR o TEST
SOURCE

Re Rp
50MQ TO 100MQ 330Q

DISCHARGE

CHARGE-CURRENT-

LIMIT RESISTOR RESISTANCE
HIGH- L DEVICE
VOLTAGE Cs STORAGE UNDER
DC 150pF CAPACITOR TEST
SOURCE

®10a. E£1—VYRT A EFICEDESDRBETIL

®10c. IEC 61000-4-2 ESDEEEET IV

v

Ip 100% |

f 90% | —
AMPS /

36.8%

PEAK-TO-PEAK RINGING
(NOT DRAWN TO SCALE)

10% -

0 TIME —»
e tp ——>
CURRENT WAVEFORM

LA
100% | - -

90% | -
3
= \g
10% {—
tr=0.7ns TO 1ns *:_SOns . t

[ 60ns ——

10b. E2—V2VRT A ETIVICLDERKR

IEC 61000-4-2

IEC 61000-4-2881813. Fem S N/ci%2zDESDEER &
MEEICERSNE T, /2L COFBISERBEEICHIC
ERLTWE A, MAX13080ET 7 I UMDT/N1A R
|3, ESDRER@RZEMT S G <IEC61000-4-2
MG ICH DI MR Z et I DIRICIRIIS T,
E1—v2RT1ETILEIEC 61000-4-2% KA LT
Tond2HBROEEMEIL. IEC61000-4-2FETI)L
TIIEIHEMAME L HIZIEC 61000-4-2CTldE—2
BRANARELLDIETT,, 2D, IEC61000-4-2
ICHREDTRELAESDBEIS. —HKiICE1—V>
AT 1 ETIVERA L CRELESDRIEBEL W HE <
T Ed, M10clFIECE61000-4-2FEFILZETRL.
10dIZIEC 61000-4-2 ESD#MMEHRICRET D
BRRTZERLE T,

IYIUETIV

ESDO~Y I U EFIVTIE. 200pFOFRERI T
CEOMBENREZFERLTINTOE ZHBEL XTI,
ZOEMIZ., RBROT7FE T OBRICHEEAERJIES
ICHED2T/OECEMTDESICELDA N %E
IZalL—h952ETY, HA. RS-485HREDAN
EENETTHLLITRTOE NI ZDRENRETT,

MAXI N

10d. IEC 61000-4-2 ESDHELEFDOERLET
PIVr—> 3 iEHR

N2 ED256MED S 2—IN

EH#RS-485L 2 —/\DANA 2 E—=5F 2 Z1312kQ
(1EA&afE) T, B RS A /N\FZRAI2E A % ERE)
IBIENTEEXT, MAX13080E77IUD RS
—=NFV/BEMAEEDL O —NNADA E—5F R
OBk ZMBATHY . 1EADBIES 1 ETRA2H6E
DR o—NEWIIIEHRTDIENTEET, D
LCTHABE LT /NA ZIZ. RS-485REXFILDMD
NSV — /(2B TI2BAMLATDETR)EEBRRIC.
SAVNIERTDIENTEZT,

EMI& RHPDIER

MAX13080E/MAX13081E/MAX13082Eld. ZJL—
L—=hAMEWR A N\ZATHY . EMIZR/NRIC
Mz, FBEYSEIRLIBT—TIVICEODTEL DR %
BRLE T, ZDth. &EH250kbpsD TS =D
T—FEENEIRL X9, MAXT13083E/MAX13084E/
MAX13085ElE. RS A /NHAODX)IL—L — ~IBR(E
MBS . &=500kbpsDEEREN AT,
SRLAWVCCICEREN T DIFEPEERDIBZEED
MAX13089E(d. ZX)L—L—bASIRENE . SRL
NEFHRDIZE. MAX13089ED IS —DRENT—%
EXEEIIES250kbpsTY . SRLZVcICEHT D
&L T EEERENB00kbpsiC EAY) F T,
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MAX13080E-MAX13089E

+5.0V, +15kV ESDf¥3E.

Ky FNRDOY D, RS-485/RS-422 5> —/Y

BEND>YY IO E—F
(MAX13081E/MAX13084E/MAX13087E%[&<)
KEH VY IO E—RIE. RE/NA EDEO—IC
EREf g2 &Ko TCiRREILEF T, vy YT MR
DT INA ZDBEERISHIH2.8pAltyp) TT
REEDEIIERICEREN T D2 ENTEF T AL REA/N\A
THODEAO—THDEALE0nsK I BNESTIF.
FINAZD vy NIDTUE—-RIZEDZEEFHY F
The TOATTRENTOONsPLERLS &0 T/NA RS
Sy NI UE—RIZEUET,

A =T VBEEtzy &tz (TSWITCHING CHARACTER-
ISTICSIDIEBR)IZ. 7/NA ADMBREHL vy hT D
E—RIZBWERELIBEDETY . 17— 7ILIFRE
tzHsHDN) EtzLsHDN) . T/INA AW vy NV
E—RICHDERELIEBEDETT, RZANBLV
L= 2—=TIVd DODOMERBIT. KEH
2y D E— R(tZHSHDN) tZL(SHDN)) DD
BEDAD. RSANL—NIDOTF4t—TILE—R
(tzp. tzODBLDOBELUERIMNUET,

MAXIMN
MAX13080E/MAX13081E/MAX13083E/
MAX13084E/MAX13086E/MAX13087E/

MAX13089E (FULL DUPLEX)

A
R B 120552525 7\f\/ DATAIN
TD\‘&

o 1o)==
= &3

Z &-
Y 1ZM DATA OUT

11, ZL71—TL Y ZE— RIZHBITDMAXT13080E/

MAX13081E/MAX13083E/MAX13084E/MAX13086E/

MAX13087E/MAX13089ERZ 1 E—%

RSA NEHRE

BEP/NZADRESICE D TELDBABEOEREEN
BRAEHSANZZILN2DEAONTINET, 1D
HAOBD T DFHMERGIBETC. hIZE2IEE—R
BEHEEICHIOTERNOBEIBICHRELZ I ([1EE
}MERHEISR), £EO1DEY—VILov Yy NI DY
BT, CNIZFTREN+175C(typ)EBAD &
KRSANEHBERNAA 2V E—F 2 ZTEmEILET,

SAVE
RS-485/RS-422#31&13. &&R4000ft(#11200m)D
A VRICEAENE T, 51 VEHM4000ftZBZD
BElEd. RINIRTUE—5T7 T r—2 30 ER
NQ/IY AN

EgFPTVT—23>
MAX13082E/MAX13085E/MAX13088E/MAX13089E
NS —NIE. YILFRA D MNREESA LD
NABT—FBERICKETSNTINVET, M12&K13
3. ZERY N —UBMEERKRERLE T,
REZTR/NITDEHIC. 4 0OminEFES 2 E—
FUORICEDTERIGLTLEES e X124 0h5
DAY TETEBRIYELL LEITNIIEY EE A
MAX13082E/MAX13085E. &XU'MAX13089EM
2DME—RT. Z)—L— SRS NIzRIBHATE
THEBMMMELH Y £,

F v 7155
TRANSISTOR COUNT: 1228
PROCESS: BiCMOS

120Q

120Q

— DE

— DI

DE —

A B A
RO — R
RE

MNAXIM
MAX13082E
MAX13085E

R — RO
RE

MAX13068E o
MAX13089E (HALF DUPLEX) i DE

DI DE RO RE

B12. EENGN—TF1—TLUARS-4851y hT—2
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Iy RO YT7, RS-485/RS-422 5> 2—/¥

+5.0V, +15kV ESDfFE, Zx 1IN t—7,

A

((

\

i ——<# s AN ) D28 o —1-0
RE * (« o
BE — ) Z
— DE
7 . (( _ B RE
120Q )) T_,\/\/\/@lg
0— 0 a2 R =
Y l (« l o
)) A
Y B A Y YA A
MAXI
R R MAX13080F
MAX13081E
D D MAX13083E
MAX13084E
| | | | MAX13086E
o= o= MAX13087E
DI DE RERO DI DE RERO
MAX31089E (FULL DUPLEX)
NOTE: RE AND DE ON MAX13080E/MAX13083E/MAX13086E/MAX13089E ONLY.
13. BERNRIINTFT1—TLURRS-485%y hD—2
BIRAA R
PART HALF/FULL DATA RATE | SLEW-RATE | LOW-POWER RI[E)(I:IIE\II\I,EERRI TRANSCEIVERS PINS
DUPLEX (Mbps) LIMITED SHUTDOWN ENABLE ON BUS
MAX13080E Full 0.250 Yes Yes Yes 256 14
MAX13081E Full 0.250 Yes No No 256 8
MAX13082E Half 0.250 Yes Yes Yes 256 8
MAX13083E Full 0.5 Yes Yes Yes 256 14
MAX13084E Full 0.5 Yes No No 256 8
MAX13085E Half 0.5 Yes Yes Yes 256 8
MAX13086E Full 16 No Yes Yes 256 14
MAX13087E Full 16 No No No 256 8
MAX13088E Half 16 No Yes Yes 256 8
MAX13089E Selectable Selectable Selectable Yes Yes 256 14
XXV 19
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MAX13080E-MAX13089E

+5.0V, +15kV ESDIFE, 71N &—7.
Yy hRXDOv2I, RS-485/RS-422 5 >>—/%

EVEE & R B (FO g

MAXIM
Vee _
DE MAX13080E Voo RE
[4 |14 I:'— 01uF  MAX13083E U
- — MAX13086E
N.C. [ 1 EVcc 9 Y A
ro [2] B o—2Ad {p N /Jj\/ ?SZSZSE“ L Ro
RE[3 [12] A » 2 B
DE [ 4] 11]B 2 - -
RO —2 ji Jjj o ol
11
GND [ 6| 9] ne, 813 GND
3 6,7 [ 1]
GND [7] 5] NC. TJ:_ GND DE
TYPICAL FULL-DUPLEX OPERATING CIRCUIT
DIP/SO
0.1uF NI/
L MAX13081E Ve
Vee]1 — MAX13084E |
o ] o T MAX13087F
oA <] ; O
5 Y A
R0 [2] 7|8 n—33 1o ; Jj\ il %—RO
DI[3 6]z 7 B
8
GND [4 LIEi 5] Y A Y
2 R
RO —¢7§S&Si /ﬂ\/ <D\]——DI
DIP/SO B
GND
4 |
T
TYPICAL FULL-DUPLEX OPERATING CIRCUIT
MAXIM
O1uF MAX13082E
T MAX13085E DE
A = s = MAX13088E N
RO [1] [8]vee  RO— cc p —2
— 2 7 B B
RE[2 718 RE . - \fj\ * =
DE[3 6] A DE—2 6 W \/TJ\/Y\Q
DI [4 B 5__|_GND RO
- [RE

DIP/SO

TYPICAL HALF-DUPLEX OPERATING CIRCUIT

NOTE: PIN LABELS Y AND Z ON TIMING, TEST, AND WAVEFORMS DIAGRAMS.
SEE PINS A AND B WHEN DE IS HIGH.
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+5.0V. +15kV ESDf7:&. Z2x 1)V E—7.
Ky PRI T, RS-485/RS-422 5 >>—/Y

EVEECREEFEORERE)

INAXIMN
MAX13089E

TOP VIEW RO —
[ e = [ [ e S I
H/F E E Voe oxp
RO [2] [13] RxP
] mmam [2
DE[4] MmAX13089F  |11]B W
ol o]z TXP
SRL [ 6| 9]y
GND [ 7] 8] 1xp
DIP/SO DI—

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

GND DE  SRL

MAXI N 21
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MAX13080E-MAX13089E

+5.0V. =15kV ESDf¥E.

Ay XD wv T, RS-485/RS-422 NS5 > —/¥

BEMEE)

PIN- PKG PIN- PKG

PART TEMPRANGE o \ckAGE  CODE PART TEMP RANGE  paoCKAGE  CODE

MAX13081ECPA  0°Cto+70°C 8 PDIP Pg-2 MAX13086ECPD ~ 0°Cto +70°C 14 PDIP P14-3
MAXT3081ECSA  0°Cto+70°C  8SO 58-4 MAX13086ECSD  0°Cto+70°C  14SO S14-2
MAX13081EEPA  -40°Cto +85°C 8 PDIP P8-2 MAX13086EEPD ~ -40°C to +85°C 14 PDIP P14-3
MAX13081EESA  -40°Cto +85°C 85O S8-4 MAX13086EESD ~ -40°C to +85°C 14 SO S14-2
MAX13081EAPA  -40°C o +126°C 8 PDIP P8-2 MAX13086EAPD ~ -40°C to +125°C 14 PDIP P14-3
MAX13081EASA  -40°Cto +125°C 830 S8-4 MAX13086EASD ~ -40°C to +125°C 14 SO S14-2
MAX13082ECPA 0°C to +70°C 8 PDIP pP8-2 MAX13087ECPA 0°C to +70°C 8 PDIP P8-2
MAX13082ECSA 0°C to +70°C 8 SO S8-4 MAX13087ECSA 0°C to +70°C 8 S0 38-4
MAX13082EEPA  -40°C to +85°C 8 PDIP Pg-2 MAX13087EEPA  -40°C 0 +85°C 8 PDIP P2
MAX13082EESA -40°C to +85°C 8 SO S8-4 MAX13087EESA -40°C to +85°C 8 S0 38-4
MAX13082EAPA  -40°C to +125°C 8 PDIP Pg-2 MAX13087EAPA  -40°C o +125°C 8 PDIP P82
MAX13082EASA  -40°C to +125°C 8 SO S8-4 MAX13087EASA  -40°C 1o +125°C 850 S84
MAX13083ECPD  0°Cto+70°C 14 PDIP P14-3 MAX13088ECPA _ 0°C 10 +70°C___ 8 PDIP P82
MAX13083ECSD 0°C to +70°C 14 SO S14-2 MAX13088ECSA 0°C to +70°C 8 S0 38-4
MAX13083EEPD  -40°C to +85°C 14 PDIP P14-3 MAX13088EEPA  -40°C to +85°C 8 PDIP P8-2
MAX13083EESD -40°C to +85°C 14 SO S14-2 MAX13088EESA -40°C to +85°C 8 SO S8-4
MAX13083EAPD  -40°C to +125°C 14 PDIP P14-3 MAX13088EAPA  -40°C to +125°C 8 PDIP P82
MAX13083EASD  -40°C to +125°C 14 SO S14-2 MAX13088EASA  40°C 10 +125°C 850 W)
MAX13084ECPA  0°Cto +70°C 8 PDIP P8-2 MAX13089ECPD  0°Cto +70°C 14 PDIP P14-3
MAX13084ECSA 0°C to +70°C 8 SO S8-4 MAX13089ECSD 0°C to +70°C 14 SO 314-2
MAX13084EEPA  -40°Cto +85°C 8 PDIP P8-2 MAX13089EEPD  -40°Cto +85°C 14 PDIP P14-3
MAX13084EESA  -40°Cto +85°C 850 S8-4 MAX13089EESD ~ -40°C to +85°C 14 SO S14-2
MAX13084EAPA  -40°Cto +126°C 8 PDIP P8-2 MAX13089EAPD  -40°C to +125°C 14 PDIP P14-3
MAX13084EASA  -40°Cto +125°C 880 S8-4 MAX13089EASD ~ -40°C to +125°C 14 SO S14-2
MAX13085ECPA  0°Cto+70°C 8 PDIP Pg-2
MAX13085ECSA  0°Cto+70°C  8SO S8-4
MAX13085EEPA  -40°C to +85°C 8 PDIP Pg-2
MAX13085EESA  -40°Cto +85°C 8 SO S8-4
MAX13085EAPA  -40°C to +125°C 8 PDIP Pg-2
MAX13085EASA  -40°C to +125°C 8 SO S8-4
22 MAXIMW




+5.0V, +15kV ESDfF:%&. 2z 14/l t—7,
Ky PRI T, RS-485/RS-422 5 >>—/Y

NYr—3
(CDOF—=F—MIBEHINTND/NY T — KIS BFENRMENTNDEIEIRY A, BHOD/ VY T—JERIE.
japan.maxim-ic.com/packages = 2B T =\, )

PDIPN.EPS

£
D | -— 1
|
A3
\;I,’II,'I 0°-15" 'I,“"
B1 L c
e —
eB
INCHES _ |MILLIMETERS INCHES _ [MILLIMETERS
MIN | MAX | MIN | MAX MIN [ MAX | MIN | MAX | N [¥ml
Al -—- (0180 [ ——- [4.572| [D[0.348[0.390] 8.84] 9.91 |8 |AB
AL[0.015 [——- 1038 [--- | [D]0.735]0.765]18.67 [19.43 [14 [AC
A2[0.125 (0175 |318 1445 | [D]0.745]0.765]18.92 [19.43 |16 [AA
A3[0.055 0,080 [1.40 (2,03 | [D[0.885]0.915 |22.48|23.24]18 |AD
B [0.015 [0.022 [0.381 [0.56 | [D 1015 [L045 [25.78]26.54]20 [AE
B1[0.045 (0,065 [L14 (165 | [D (114 |LP6S [28.96|32.13 |[24]AF
C [0.008 (0,014 [0.2_ [0.355] [D [1.360 [1.380 [34.54]35.05 [28]*S
D1[0.005 (0,080 [0.13_[2.03
E [0.300 [0.325]7.62 |8.26 NOTES:
F1[0.04010.310 [610 [7.87 . MOLD FLASH R PROTRUSTONS T

TO EXCEED .1Smm (006"

1,
2

e | 0100 BSC. | 2.54 BSC.

SA0300 BSC | 76 BSC| 3 SRS B e
S
6

eB| 0400 BSC. | 1016 BSCI. IN ABOVE TABLE

L [0.115 [0.150 [2.921[3.81 R e e Eo e -098AB

AT [PACKAGE. FAMILY DUTLING PDIP 300" | 1{ | 21-0043 g<
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MAX13080E-MAX13089E

+5.0V, +15kV ESDIRE, 71 N&—7.
By RDwT, RS-485/RS-422 5> 2—/Y
NYVT—2 (1RE)

(CDOF—=F—MIBEHINTND/NY T — KIS BFENRMENTNDEIEIRY A, BHOD/ VY T—JERIE.
japan.maxim-ic.com/packages = 2B T =\, )

(%)
i
INCHES MILLIMETERS &
DIM[ MIN [ MAX | MIN MAX 2
A | 0053 | 0.069 | 1.35 1.75
N A1 | 0004 | 0010 | 010 | 025
EI EI EI EI EI EI [ B 0.014 | 0.019 | 0.35 0.49
c | 0.007 | 0.010 | 0.19 0.25
e 0.050 BSC 1.27 BSC
E | 0150 | 0.157 | 380 [ 4.00
E H H | 0.228 | 0.244 | 5.80 6.20
L | 0016 | 0.050 | 0.40 1.27
O
AN
E‘ E‘ E‘ E‘ E‘ E__ VARIATIONS:
! INCHES MILLIMETERS
TOP VIEW DIM| MIN | MAX MIN | MAX [N [MS012
D | 0189 | 0197 | 4.80 500 | 8] AA
D | 0337 [ 0344 | 855 875 [14| AB
D | 038 | 0394 | 9.80 | 10.00 [16| AC
° |
) c
timimifeimims N i Ry
— e |— —*||<—B A1—f t J Ous«nj
L j=—
FRONT VIEW SIDE VIEW
NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). @Qﬁgﬁgﬁéosa/VI/JXI/VI
3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004"). PROPRIETARY INFORMATION
4. CONTROLLING DIMENSION: MILLIMETERS. TITLE:
5. MEETS JEDEC MSO012. PACKAGE OUTLINE, .150" SOIC
6. N = NUMBER OF PINS. APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0041 B |/
Q:F:JL\ - 17 } \O-J ﬁio*t T169 -0051 RE##ER ARFA3-30-16 (KU 1EI)
-/ = TEL. (03)3232-6141 FAX. (03)3232-6149

VFILARREICYFVARBICEHRAINZBBUADOEROERICDOVWC—tIEEZENIRE T, BBRFH S XEEEchTHhEEA,
VEILSHERTELEBRUOMEZEE T OHEMNZBRLET,

24 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

© 2004 Maxim Integrated Products, Inc. All rights reserved. MAXIM s a registered trademark of Maxim Integrated Products.



