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PART TEMP. RANGE PIN-PACKAGE
MAXA481ECPA 0°C to +70°C 8 Plastic DIP
MAXA481ECSA 0°C to +70°C 8 SO
MAXA481EEPA -40°C to +85°C 8 Plastic DIP
MAXA481EESA -40°C to +85°C 8 SO

Ordering Information continued on last page.

ooooo
oo DDDDDD/DDD ooooo0o|(oooooo ooood DDDDDDDD/ gooooo oo00o0o0oo ooo
oooo (Mbps) od ooooood ooooo (pA) goooooood

MAX481E ooo 25 No Yes Yes 300 32 8
MAXA483E ooo 0.25 Yes Yes Yes 120 32 8
MAX485E ooo 25 No No Yes 300 32 8
MAXA487E 0ooo 0.25 Yes Yes Yes 120 128 8
MAX488E 0o 0.25 Yes No No 120 32 8
MAX489E 0o 0.25 Yes No Yes 120 32 14
MAX490E oo 25 No No No 300 32 8
MAX491E oo 25 No No Yes 300 32 14
MAX1487E ogoo 25 No No Yes 230 128 8

MAXI/V Maxim Integrated Products 1

L8V EXVIN/A 6V XVIN-TLB8YXVIN/AS8VYXVIN/IESYXVIN/T L8P XVIN



MAX481E/MAX483E/MAX485E/MAX487E-MAX491E/MAX1487E

+ 15kVOESDO O OOoOoooonnn
O0000RS-485/RS-4220 00000

ABSOLUTE MAXIMUM RATINGS

SUPPIY VOItAGE (VCC) c-vvevveririreiiiiieiienie st 12v 14-Pin Plastic DIP (derate 10.00mW/°C above +70°C) .800mwW
Control Input Voltage (RE, DE) -0.5V to (Vcc + 0.5V) 8-Pin SO (derate 5.88mW/°C above +70°C) .

Driver Input Voltage (DI)..........ccoceevinvinenns -0.5V to (Vcc + 0.5V) 14-Pin SO (derate 8.33mW/°C above +70°C)............... 667mW
Driver Output Voltage (Y, Z; A, B) ..-8V to +12.5V Operating Temperature Ranges

Receiver Input Voltage (A, B)..... ..-8Vto +12.5V MAX4_ _C_ _/MAX1487EC_A

Receiver Output Voltage (RO).................... -0.5V to (Ve + 0.5V) MAX4_ _E__/MAX1487EE_A..
Continuous Power Dissipation (Ta = +70°C) Storage Temperature Range ..
8-Pin Plastic DIP (derate 9.09mW/°C above +70°C) ....727mW Lead Temperature (soldering,

SeC) ...

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

(Vcc =5V 5%, Ta = TMIN to TMAX, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Differential Driver Output (no load) Vob1 5 \Y
Differential Driver Output Vopa R =50Q (RS-422) 2 v
(with load) R =27Q (RS-485), Figure 8 15 5
Change in Magnitude of Driver
Differential Output Voltage for AVoD R =27Q or 50Q, Figure 8 0.2 \
Complementary Output States
Driver Common-Mode Output _ )

Voltage Voc R =27Q or 50Q, Figure 8 3 \
Change in Magnitude of Driver
Common-Mode Output Voltage AVoD R =27Q or 50Q, Figure 8 0.2 \
for Complementary Output States
Input High Voltage VIH DE, DI, RE 2.0 Y
Input Low Voltage ViL DE, DI, RE 0.8 \%
Input Current lINL DE, DI, RE +2 LA
DE =0V;
) = 1.
Ve = 0V or 5.25V, Vin =12V 0 A
Input Current all devices except _ ]
A B) IN2 | MAX487E/MAX1487E ViN =1V 0.8
MAX487E/MAX1487E, VIN = 12V 0.25 mA
DE=0V,Vcc=0Vor525V | yy=-7V 0.2
Receiver Differential Threshold
Voltage VTH -7V <Vcm < 12V -0.2 0.2 \Y
Receiver Input Hysteresis AVTH Vcm = 0V 70 mV
Receiver Output High Voltage VoH lo =-4mA, V|p = 200mV 35 \%
Receiver Output Low Voltage VoL lo =4mA, Vip = -200mV 0.4 Vv
Three-State (high impedance)
Output Current at Receiver lozR 04V<Vos<24v *l KA
-7V < Vcm < 12V, all devices except 12 KQ
MAX487E/MAX1487E
Receiver Input Resistance RIN
-7V £ Vcwm £ 12V, MAX487E/MAX1487E 48 kQ

2 MAXIMN
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vcc =5V £5%, Ta = TMIN to Tmax, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
MAXA488E/MAX489E,
DE, DI, RE = 0V or Vcc 120 250
MAX490E/MAX491E,
DE, DI, RE = 0V or Vcc 300 500
No-Load Supply Current MAX481E/MAX485E, | DE =Vcc 500 900
) RE =0V or V =
(Note 3) Icc orvVcc DE =0V 300 500 HA
MAX1487E, DE =Vcc 300 500
RE =0V or Vcc DE =0V 230 400
MAX483E/MAX487E DE =Vcc MAXA83E 350 650
RE = OV or Ve MAX487E 250 400
DE =0V 120 250
Supply Current in Shutdown ISHDN | MAX481E/483E/487E, DE = 0V, RE = Vce 0.5 10 PA
Driver Short-Circuit Current,
Vo = High losb1 -7V £ Vo <12V (Note 4) 35 250 mA
Driver Short-Circuit Current,
Vo = Low losp2 -7V £ Vo <12V (Note 4) 35 250 mA
Receiver Short-Circuit Current losr 0V<Vo<Vcce 7 95 mA
ESD Protection A, B, Y and Z pins, tested using Human Body Model +15 kv

SWITCHING CHARACTERISTICS—MAX481E/MAX485E, MAX490E/MAX491E, MAX1487E

(Vcc =5V £5%, Ta = TmIN to Tmax, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. tPLH Figures 10 and 12, RpiFr = 54Q 10 40 60
D | ! !
river Input to Output — CL1 = CiLz = 100pF 10 20 &0 ns

Driver Output Skew to Output tskew | Figures 10 and 12, Rpirr = 54Q, CL.1 = CL2 = 100pF 5 10 ns
Figures 10 and 12,| MAX481E, MAX485E, MAX1487E 3 20 40

Driver Rise or Fall Time R, tF RDIFF = 54Q, ns
CL1 = CL2 = 100pF| MAX490EC/E, MAX491EC/E 5 20 25

Driver Enable to Output High tzH Figures 11 and 13, C| = 100pF, S2 closed 45 70 ns

Driver Enable to Output Low tzL Figures 11 and 13, C| = 100pF, S1 closed 45 70 ns

Driver Disable Time from Low tLz Figures 11 and 13, C| = 15pF, S1 closed 45 70 ns

Driver Disable Time from High tHz Figures 11 and 13, C| = 15pF, S2 closed 45 70 ns
Figures 10 and 14, | MAX481E, MAX485E, MAXI487E| 20 60 200

Receiver Input to Output tPLH, tPHL | RDIFF = 54Q, ns
CL1 = CL2 = 100pF| MAX490EC/E, MAX491EC/E| 20 60 150

| tpLH - tpHL | Differential tSKD Figures 10 and 14, Rp|Fr = 54Q, 5 ns

Receiver Skew CL1 = CL2 = 100pF

Receiver Enable to Output Low tzL Figures 9 and 15, CrL = 15pF, S1 closed 20 50 ns

Receiver Enable to Output High tzH Figures 9 and 15, CrL = 15pF, S2 closed 20 50 ns

Receiver Disable Time from Low tLz Figures 9 and 15, CrL = 15pF, S1 closed 20 50 ns

Receiver Disable Time from High tHz Figures 9 and 15, CrL = 15pF, S2 closed 20 50 ns

Maximum Data Rate fMAX 25 Mbps

Time to Shutdown tSHDN | MAX481E (Note 5) 50 200 600 ns

MAXIMN
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SWITCHING CHARACTERISTICS—MAX481E/MAX485E, MAX490E/MAX491E, MAX1487E

(continued)

(Vcc =5V £5%, Ta = TmIN to Tmax, unless otherwise noted.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Driver Enable from Shutdown to ’ _
Output High (MAX481E) tzH(SHDN) | Figures 11 and 13, CL = 100pF, S2 closed 45 100 ns
Driver Enable from Shutdown to ) _
Output Low (MAX481E) tzL(SHDN) | Figures 11 and 13, CL = 100pF, S1 closed 45 100 ns
Receiver Enable from Shutdown Figures 9 and 15, C = 15pF, S2 closed,
to Output High (MAX481E) [ZH(SHDN) | A~ = 2y 225 1000 ns
Receiver Enable from Shutdown Figures 9 and 15, C. = 15pF, S1 closed,
to Output Low (MAX481E) {ZL(SHDN) | g~ A = oy 225 1000 ns
SWITCHING CHARACTERISTICS—MAX483E, MAX487E/MAX488E/MAX489E
(Vcc =5V 5%, Ta = TMIN to Tmax, unless otherwise noted.) (Notes 1, 2)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
. tPLH Figures 10 and 12, Rp|Fr = 54Q 250 800 2000
Driver Input to Output ! ! ns
P P tPHL Cr1 = CL2 = 100pF 250 800 2000
. Figures 10 and 12, Rpirr = 54Q,
Driver Output Skew to Output tSKEW CL1 = CL2 = 100pF 20 800 ns
. . . Figures 10 and 12, Rpirr = 54Q,
Driver Rise or Fall Time R, tF CL1 = CL2 = 100pF 250 2000 ns
Driver Enable to Output High tzH Figures 11 and 13, C| = 100pF, S2 closed 250 2000 ns
Driver Enable to Output Low tzL Figures 11 and 13, CL = 100pF, S1 closed 250 2000 ns
Driver Disable Time from Low tLz Figures 11 and 13, C_ = 15pF, S1 closed 300 3000 ns
Driver Disable Time from High tHz Figures 11 and 13, CL = 15pF, S2 closed 300 3000 ns
tPLH i = 250 2000
Receiver Input to Output F|gur_es 10 fnd 14, RoIFF = 540, ns
tPHL Cr1 = Cr2 = 100pF 250 2000
| tpLH - tpHL | Differential Figures 10 and 14, RpIFF = 54Q
t ! ! 100 ns
Receiver Skew SKD Cr1 =Cr2 = 100pF
Receiver Enable to Output Low tzL Figures 9 and 15, CrL = 15pF, S1 closed 25 50 ns
Receiver Enable to Output High tzH Figures 9 and 15, CrL = 15pF, S2 closed 25 50 ns
Receiver Disable Time from Low tLz Figures 9 and 15, CrL = 15pF, S1 closed 25 50 ns
Receiver Disable Time from High tHz Figures 9 and 15, CrL = 15pF, S2 closed 25 50 ns
Maximum Data Rate fMAX tPLH, tPHL < 50% of data period 250 kbps
Time to Shutdown tSHDN MAXA483E/MAX487E (Note 5) 50 200 600 ns
Driver Enable from Shutdown to t MAX483E/MAXA48TE, Figures 11 and 13, 2000 ns
Output High ZH(SHDN) CL = 100pF, S2 closed
Driver Enable from Shutdown to t MAX483E/MAXA48TE, Figures 11 and 13, 2000 ns
Output Low ZL(SHDN) CL = 100pF, S1 closed
Receiver Enable from Shutdown t MAX483E/MAX487E, Figures 9 and 15, 2500 ns
to Output High ZH(SHDN) CL = 15pF, S2 closed
Receiver Enable from Shutdown MAX483E/MAXA48TE, Figures 9 and 15,
tZL(SHDN) 2500 ns

to Output Low

CL = 15pF, S1 closed

MAXIMV
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NOTES FOR ELECTRICAL/SWITCHING CHARACTERISTICS

Note 1: All currents into device pins are positive; all currents out of device pins are negative. All voltages are referenced to device
ground unless otherwise specified.

Note 2: All typical specifications are given for Vcc = 5V and Ta = +25°C.

Note 3: Supply current specification is valid for loaded transmitters when DE = 0V.

Note 4: Applies to peak current. See Typical Operating Characteristics.

Note 5: The MAX481E/MAX483E/MAX487E are put into shutdown by bringing RE high and DE low. If the inputs are in this state for
less than 50ns, the parts are guaranteed not to enter shutdown. If the inputs are in this state for at least 600ns, the parts are
guaranteed to have entered shutdown. See Low-Power Shutdown Mode section.

gooooo

(Vcc =5V, Ta = +25°C, unless otherwise noted.)

OUTPUT CURRENT vs. OUTPUT CURRENT vs. RECEIVER OUTPUT HIGH VOLTAGE
RECEIVER OUTPUT LOW VOLTAGE RECEIVER OUTPUT HIGH VOLTAGE vs. TEMPERATURE
50 -25 s 48 .
] I
45 H 46 ——]3
4 20 s Iro = 8mA
=z = 44
E 5 H ™ i ~
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B0 g 15 N S 40 -
o 25 o \
3 / 3 AN S -~
5 2 5 0 e
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10 / 5 3 34
5 32
0 0 30
0 05 10 15 20 25 15 20 25 30 35 40 45 50 60 -40 -20 0 20 40 60 80 100
OUTPUT LOW VOLTAGE (V) OUTPUT HIGH VOLTAGE (V) TEMPERATURE (°C)
RECEIVER OUTPUT LOW VOLTAGE DRIVER OUTPUT CURRENT vs.
vs. TEMPERATURE DIFFERENTIAL OUTPUT VOLTAGE
0.9 ‘ ‘ z 90 2
08 ——: 80 :
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Z 07 =z 70 N
5 g N
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= = N
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MAXIMN 5

L8V EXVIN/ L6V XVIN-TLB8VYXVIN/AS8VXVIN/IESTXVIN/A LBV XVIN



+ 15kVOESDO O OOoOoooonnn
O0000RS-485/RS-4220 00000

W 0Doooomooo
g (Vcc =5V, Ta = +25°C, unless otherwise noted.)
A DRIVER DIFFERENTIAL OUTPUT OUTPUT CURRENT vs. OUTPUT CURRENT vs.
* VOLTAGE vs. TEMPERATURE DRIVER OUTPUT LOW VOLTAGE DRIVER OUTPUT HIGH VOLTAGE
< 2.3 T T 140 = -100 \ 2
— R =54Q A H B
E u>~_’/ 22 120 H -90 I g
[} -
N & 21 < / \ z® I\
m § — E 100 E 70 I \
2.0 = = / — = —
~ 3 & 80 yau & 0 N\
(o)) 5 19 E] S 50
¥ ° = 60 e \
= 18 =} > -40
X = = £ \
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q » 20
E S 16 / 10 -
I 15 0 0
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h TEMPERATURE (°C) OUTPUT LOW VOLTAGE (V) OUTPUT HIGH VOLTAGE (V)
< MAX481E/MAX485E/MAX490E/MAX491E MAX483E/MAX487E-MAX489E MAX1487E
E SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. TEMPERATURE
N 600 — T T T T 2 600 e 600 =
m MAX4G1E/MAX48SE; DE = Vg, RE =X g H o
) 500 - 500 : 500 :
0 = gl E
< £ 400 £ 400 MAXA83E; DE = Vgg, RE = n = 400
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W 100 i 100 ——— 100
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0 : 0 = = . . 0
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)
™
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MAXIM
O INIGE
TOP VIEW MaasE o
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DIP/SO = \ RE

NOTE: PIN LABELS Y AND Z ON TIMING, TEST, AND WAVEFORM DIAGRAMS REFER TO PINS A AND B WHEN DE IS HIGH.
TYPICAL OPERATING CIRCUIT SHOWN WITH DIP/SO PACKAGE.
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DISCHARGE

CHARGE CURRENT
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MAXA485ECSA 0°C to +70°C 8 SO MAX490ECSA 0°C to +70°C 8 SO
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