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ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC). ..o +7V
Control Input Voltage (RE, DE).........coceeviiviiinennn. -0.3Vto +7V
Driver Input Voltage (DI).......ccccooiiiiiiiiiiii -0.3Vto +7V
Driver Output Voltage (A, B, Y, Z) .... ..-7.5V to +12.5V
Receiver Input Voltage (A, B) ..o -7.5V to +12.5V
Receiver Output Voltage (RO).........cc......... -0.3Vto (Vcc + 0.3V)
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)
14-Pin Plastic DIP (derate 10mW/°C above +70°C)

Operating Temperature Ranges

MAXB4_ _EC_ _ oo
MAX34_ _EE__....
Storage Temperature Range
Lead Temperature (soldering, 10sec)

0°C to +70°C
-40°C to +85°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 = +3.3V £0.3V, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at T = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

RL = 100Q (RS-422), Figure 4 2.0

Differential Driver Output Vob RL = 54Q (RS-485), Figure 4 15 \
RL = 60Q (RS-485), Vcc = 3.3V, Figure 5 15

Change in Magnitude of Driver

82?152%%5%%8&%?;@; AVop | RL = 54Q or 1009, Figure 4 0.2 v

(Note 1)

\[/)g'lgecommon"\"oc"e Output Voo | RL = 54Q or 1009, Figure 4 3 v

Change in Magnitude of

Common-Mode Output Voltage AVoc RL = 54Q or 100Q, Figure 4 0.2 V

(Note 1)

Input High Voltage VIH DE, DI, RE 2.0 V

Input Low Voltage ViL DE, DI, RE 0.8 v

Logic Input Current IIN1 DE, DI, RE +2 PA

Input Current (A, B) N2 \[/)CECZOb or 3.6V x:s i 172\>/ 10?3 mA

Output Leakage (Y, 2) o \?ES:%ZE;@O\}, MAX3491E xgﬂl . 172\>/ -?2(()3 WA

Output Leakage (Y, Z) o DE =0, RE = Vcc, Vout = 12V 1 VA

in Shutdown Mode Ve = 0or 3.6V, MAX3491E | VouT = -7V -1

pecewer dD\'/f;thé‘;'a' Vi |-7vevoms<iav 0.2 0.2 v

Receiver Input Hysteresis AVTH Vewm =0 50 mV

Receiver Output High Voltage VOH louT = -1.5mA, V|p = 200mV, Figure 6 Vce-0.4 V

Receiver Output Low Voltage VoL louT = 2.5mA, V|p = 200mV, Figure 6 0.4 Y

Ot Gurent at Recever | lozn | Voo =36V, 0<vour < Voo 1| A

Receiver Input Resistance RIN -7V <Vem £ 12V 12 kQ

Supply Voltage Range Vce 3.0 3.6 \

Supply Current lcc No load, DE = Vciﬁ: OorVec A 22 mA
DI=0orVcc |DE=0RE=0 0.95 1.9

Supply Current in Shutdown Mode| IsHpn | DE = 0, RE = Vg, DI = Vec or 0 0.002 1 pA
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vce = +3.3V £0.3V, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Driver Short-Circuit Output Current losD xgﬂi ; 172\</ 22558 mA
Receiver Short-Circuit Output Current losr 0<VRo £Vce +8 +60 mA
IEC 1000-4-2 Air Discharge +15
IEC 1000-4-2 Contact Discharge
(MAX3483E, MAX3485E, +8
ESD Protection for Y, Z, A, B MAX3486E, MAX3491E) KV
IEC 1000-4-2 Contact Discharge +6
(MAX3490E, MAX3488E)* -
Human Body Model +15

*MAXB488E and MAX3491E will be compliant to +8kV per IEC 1000-4-2 Contact Discharge by September 1999.

DRIVER SWITCHING CHARACTERISTICS—MAX3485E/MAX3490E/MAX3491E
(Vcec = +3.3V, Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Maximum Data Rate 12 15 Mbps
Driver Differential Output Delay tDD RL = 60Q, Figure 7 1 22 35 ns
Driver Differential Output Transition Time tTD RL = 60Q, Figure 7 3 11 25 ns
Driver Propagation Delay, Low-to-High Level tPLH R =27Q, Figure 8 7 23 35 ns
Driver Propagation Delay, High-to-Low Level tPHL RL =27Q, Figure 8 7 23 35 ns
|tPLH - tPHL| Driver Propagation-Delay Skew (Note 2) tPDS RL = 27Q, Figure 8 -1.4 +8 ns
DRIVER-OUTPUT ENABLE/DISABLE TIMES (MAX3485E/MAX3491E only)
Driver-Output Enable Time to Low Level tpzL RL = 110Q, Figure 10 42 90 ns
Driver-Output Enable Time to High Level tpzH RL = 110Q, Figure 9 42 90 ns
Driver-Output Disable Time from High Level tPHZ RL = 1104, Figure 9 35 80 ns
Driver-Output Disable Time from Low Level tPLZ RL = 1104, Figure 10 35 80 ns
Driver-Output Enable Time from Shutdown to Low Level tpsL RL = 110Q, Figure 10 650 900 ns
Driver-Output Enable Time from Shutdown to High Level tPSH RL = 1104, Figure 9 650 900 ns

DRIVER SWITCHING CHARACTERISTICS—MAX3486E
(Vcc = +3.3V, Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Maximum Data Rate 2.5 Mbps
Driver Differential Output Delay DD RL = 60Q, Figure 7 20 42 70 ns
Driver Differential Output Transition Time tTD RL = 60, Figure 7 15 28 60 ns
Driver Propagation Delay, Low-to-High Level tPLH RL = 27Q, Figure 8 20 42 75 ns
Driver Propagation Delay, High-to-Low Level tPHL RL = 27Q, Figure 8 20 42 75 ns
|tPLH - tpHL| Driver Propagation-Delay Skew (Note 2) tPDS RL = 27Q, Figure 8 -6 12 ns
DRIVER-OUTPUT ENABLE/DISABLE TIMES
Driver-Output Enable Time to Low Level tpzL RL = 1104, Figure 10 52 100 ns
Driver-Output Enable Time to High Level tpzH RL = 1104, Figure 9 52 100 ns
Driver-Output Disable Time from High Level tPHZ RL = 1104, Figure 9 40 80 ns
Driver-Output Disable Time from Low Level tpLZ RL = 1104, Figure 10 40 80 ns
Driver-Output Enable Time from Shutdown to Low Level tPsL RL = 1104, Figure 10 700 1000 ns
Driver-Output Enable Time from Shutdown to High Level tPsH RL = 110Q, Figure 9 700 1000 ns

FF6PEXVIWI06PEXVIWIBBEXVINIIBPEXVINISBFEXVINVIEBTEXVIN
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W DRIVER SWITCHING CHARACTERISTICS—MAX3483E/MAX3488E

= (Vce = +3.3V, Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Maximum Data Rate 250 kbps
Driver Differential Output Delay toD RL = 60Q, Figure 7 600 900 1400 ns
Driver Differential Output Transition Time tTD RL = 60Q, Figure 7 400 740 1200 ns
Driver Propagation Delay, Low-to-High Level tPLH R =27Q, Figure 8 700 930 1500 ns
Driver Propagation Delay, High-to-Low Level tPHL RL = 27Q, Figure 8 700 930 1500 ns
|tPLH - tpHL| Driver Propagation-Delay Skew (Note 2) tPDS RL = 27Q, Figure 8 +50 ns

8 DRIVER-OUTPUT ENABLE/DISABLE TIMES (MAX3483E only)

g Driver-Output Enable Time to Low Level tpzL RL = 1104, Figure 10 900 1300 ns
Driver-Output Enable Time to High Level tPzH RL = 110Q, Figure 9 600 800 ns
Driver-Output Disable Time from High Level tPHZ RL = 1104, Figure 9 50 80 ns
Driver-Output Disable Time from Low Level tpLz RL = 110Q, Figure 10 50 80 ns
Driver-Output Enable Time from Shutdown to Low Level tpsL RL = 1104, Figure 10 1.9 2.7 us
Driver-Output Enable Time from Shutdown to High Level tPSH RL = 110Q, Figure 9 2.2 3.0 us
RECEIVER SWITCHING CHARACTERISTICS

(Voo = +3.3V, Ta = +25°C.)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Time to Shutdown {SHDN MAX3483E/MAX3485E/MAX3486E/MAX3491E 80 190 300 ns
only (Note 3)
Receiver Propagation Delay, Vip = 010 3.0V, C|_ = 15pF, Figure 11 25 62 90
. tRPLH ns
Low-to-High Level MAX3483E/MAX3488E 25 75 120
Receiver Propagation Delay, Vip = 0to0 3.0V, C| = 15pF, Figure 11 25 62 90
- tRPHL ns
High-to-Low Level MAX3483E/MAX3488E 25 75 120
|tP|_H - tPHL| Receiver tRPDS V|D =0to 30\/, C|_ = 15pF, Figure 11 6 +10 ns
§ Propagation-Delay Skew MAX3483E/MAX3488E 12 +20
Receiver-Output Enable Time CL = 15pF, Figure 12,

E to Low Level IPRZL | \MAX3483E/85E/86E/91E only 25 50 ns
Receiver-Output Enable Time CL = 15pF, Figure 12,
to High Level PRZH | MAX3483E/85E/86E/91E only 25 50 ns
Receiver-Output Disable CL = 15pF, Figure 12,

Time from High Level IPRHZ | \1AX3483E/85E/86E/91E only 25 45 ns

Receiver-Output Disable CL = 15pF, Figure 12,

Time from Low Level IPRLZ | \IAX3483E/85E/86E/91E only 25 45 ns

Receiver-Output Enable Time CL = 15pF, Figure 12,

from Shutdown to Low Level | PRSL | MAX3483E/85E/86E/91E only 720 1400 ns

Receiver-Output Enable Time CL = 15pF, Figure 12,

from Shutdown to High Level | PRSH | MAX3483E/85E/86E/91E only 720 1400 ns

Note 1: AVop and AVoc are the changes in Vop and Voc, respectively, when the DI input changes state.

Note 2: Measured on |tpLH (Y) - tPHL (Y)| and |tPLH (Z) - tPHL (Z)].

Note 3: The transceivers are put into shutdown by bringing RE high and DE low. If the inputs are in this state for less than 80ns, the
devices are guaranteed not to enter shutdown. If the inputs are in this state for at least 300ns, the devices are guaranteed
to have entered shutdown. See Low-Power Shutdown Mode section.
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REFHFEISE
(Vcc = +3.3V, Ta = +25°C, unless otherwise noted.)
OUTPUT CURRENT vs. OUTPUT CURRENT vs. RECEIVER OUTPUT HIGH VOLTAGE
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3.3VERE), £]15kV ESDRZE., 12Mbpsk*
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REBFRERSE)

(Vcc = +3.3V, Ta = +25°C, unless otherwise noted.)
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3.3VERE) +15kV ESDIRE. 12Mbps & T*
X J)b—L — IR EDRS—485/RS—422 N 5> > —/¢
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MAX3483E/MAX3485E/MAX3486E/MAX3488E/
MAX3490E/MAX3491E (. RS—485% 'RS—422
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1 0 X High-Z High-Z Shutdown

BRUARIZILT2—TL v I ADBEENZNIRVYTT
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0 0* >+0.2V 1 Normal
0 (O <-0.2V 0 Normal
0 0~ Inputs Open 1 Normal
1 0 X High-Z Shutdown

*DERZINT2a—T7L v I ADHEER(X) TY (MAX3491E),
X =18, HighZ=/"\1AYE=F>VX
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MAX3483E/MAX3485E/MAX3486E/MAX3488E/MAX3490E/MAX3491E
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MAX3483E/MAX3485E/MAX3486E/MAX3488E/MAX3490E/MAX3491E
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MAX3483E/MAX3485E/MAX3486E/MAX3488E/MAX3490E/MAX3491E

3.3VERE). +15kV ESDIRE. 12Mbps & T*
ZJ—L — BRI EDRS—485/RS—422 K 5> > —)U

BHEMEE) Fv 7
PART TEMP. RANGE PIN-PACKAGE TRANSISTOR COUNT: 761
MAX3486ECSA 0°C to +70°C 8 SO
MAX3486ECPA 0°C to +70°C 8 Plastic DIP
MAX3486EESA -40°C to +85°C 8 SO
MAX3486EEPA -40°C to +85°C 8 Plastic DIP
MAX3488ECSA 0°C to +70°C 8 SO
MAX3488ECPA 0°C to +70°C 8 Plastic DIP
MAX3488EESA -40°C to +85°C 8 SO
MAX3488EEPA -40°C to +85°C 8 Plastic DIP
MAX3490ECSA 0°C to +70°C 8 SO
MAX3490ECPA 0°C to +70°C 8 Plastic DIP
MAX3490EESA -40°C to +85°C 8 SO
MAX3490EEPA -40°C to +85°C 8 Plastic DIP
MAX3491ECSD 0°C to +70°C 14 SO
MAX3491ECPD 0°C to +70°C 14 Plastic DIP
MAX3491EESD -40°C to +85°C 14 SO
MAX3491EEPD -40°C to +85°C 14 Plastic DIP
maxim
integrated
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