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MAX13442E/MAX13443E/MAX13444E
BHAB+15kV ESDfRIF. £80VHEE(RTA.

Absolute Maximum Ratings
(Voltages referenced to GND.)

VGGt ee ettt s +7V
RE, DE, DE, DI, TXD .ecoveveeeieeeeeeeeeen -0.3V to (Vgc + 0.3V)
A, B (Note 1) (MAX13442E/MAX13444E)........cccoeeeceveennnn. +80V
A, B (Note 1) (MAX13443E).....ccccooiiiieiieeeecee e 60V
RO e -0.3V to (Vg + 0.3V)
Short-Circuit Duration (RO, A, B) ceevveeviieeeiiieees Continuous

SR IFRYRS-485/J1708U % 25

Continuous Power Dissipation (Tp = +70°C)

SO (derate 7.6mW/°C above +70°C)........ccccceruernns 606mwW
Operating Temperature Range.............ccccee.... -40°C to +125°C
Storage Temperature Range .

Junction Temperature..........ccocoviiiiiiiine e,
Lead Temperature (soldering, 10S) .........ccccocirirniirnnne +300°C
Soldering Temperature (reflow).......cccccccvvveviceeeeiieennn. +260°C

Note 1: During normal operation, a termination resistor must be connected between A and B in order to guarantee overvoltage protec-
tion up to the absolute maximum rating of this device. When not in operation, these devices can withstand fault voltages up
to the maximum rating without a termination resistor and will not be damaged.

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.

Package Thermal Characteristics (Note 2)

SO
Junction-to-Ambient Thermal Resistance (8,4) ....... 132°C/W Junction-to-Case Thermal Resistance (84c)............... 38°C/W
Note 1: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-layer
board. For detailed information on package thermal considerations, refer to www.maximintegrated.com/thermal-tutorial.

DC Electrical Characteristics
(Vcg = +4.75V to +5.25V, Tp = TmiN to Tmax, unless otherwise noted. Typical values are at Voc = +5V and Tp = +25°C.)

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX | UNITS
DRIVER
Figure 1, R_ = 100Q 2 Vce
Differential Driver Output Vob \
Figure 1, R = 54Q 1.5 Vce
Change in Magnitude of . _
Differential Output Voltage AVop Figure 1, R = 100Q or 54Q (Note 3) 0.2 \Y
Driver Common-Mode . _
Output Voltage Voc Figure 1, R_ = 100Q or 54Q Vee/2 3 \
Change in Magnitude of DV Figure 1, R_ = 100Q or 54Q (Note 3) 02 v
Common-Mode Voltage OC | (MAX13442E/MAX13443E) :
DRIVER LOGIC
Driver-Input High Voltage VDIH 2 \Y
Driver-Input Low Voltage VpiL 0.8 \Y
Driver-Input Current IDIN 12 MA
Driver Short-Circuit Output 0V =Voyr = +12V +350
Current (Note 4) losp mA
-7V < VoyTt £ Vee -350
Driver Short-Circuit Foldback (Vce - 1V) = Vour = +12V (Note 4) +25
Output Current lospF mA
-7V £ Voyrt < +1V (Note 4) -25
Driver-Limit Short-Circuit | Vour 2 +20V, R =100Q +6 A
Foldback Output Current OSbL Vour < -15V, R = 100Q -6
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MAX13442E/MAX13443E/MAX13444E

HAB+15kV ESDRI. +80VHIFERIF.
SR IFRYRS-485/J1708U % 25

DC Electrical Characteristics (continued)
(Ve = +4.75V to +5.25V, Tp = TN to Timax, unless otherwise noted. Typical values are at Vo = +5V and Tp = +25°C.)

PARAMETER | SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
RECEIVER
A B Vce = GND, VA, =12V 250 uA
Input Current IAB receive Va B=-7V -150
mode VA g = 80V +6 mA
Receiver-Differential Threshold
- < < - -
Voltage VTH 7V <Vgom £ +12V 200 50 mV
Receiver-Input Hysteresis AVTH 25 mV
RECEIVER LOGIC
Output-High Voltage VoH Figure 2, loy = -1.6mA Vcg-0.6 Vv
Output-Low Voltage VoL Figure 2, Ig = TmA 0.4 \%
Three-State Output Current at
< <
Receiver lozr OV=Va B=Vce * bA
Receiver Input Resistance RIN -7V £Vgm £ +12V 48 kQ
Receiver Output Short-Circuit
< < +
Current losr 0V =VRo = Ve 95 mA
CONTROL
Control-Input High Voltage VeIH DE, DE, RE 2 %
Input-Current Latch During First =—
Rising Edge IN DE, RE 90 HA
SUPPLY CURRENT
DE = V¢, RE=GND
(MAX13442E) 30
Noload, | BE = RE = GND)
Normal Operation lcc Dl =Vcc (MAX13444E) mA
or GND m—
(DE = Ve, RE = GND) 10
(MAX13443E)
DE = GND, RE = V¢ 20
(MAX13442E/MAX13443E)
) DE = GND, RE = Ve, Ta = +25°C 10
Supply Current in Shutdown | (MAX1 3442E/MAXA1 3443E) A
Mode SHDN — T}
DE = RE = V¢ (MAX13444E) 100
DE =RE = V¢, Ta = +25°C (MAX13444E) 10
Supply Current with Output | DE = GND, RE = GND, no load 15 mA
Shorted to +60V SHRT | output in three-state (MAX13443E) =
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MAX13442E/MAX13443E/MAX13444E

HAB+15kV ESDRI. +80VHIFERIF.
SR IFRYRS-485/J1708U % 25

Protection Specifications
(Ve = +4.75V to +5.25V, Tp = TN to Timax, unless otherwise noted. Typical values are at Vo = +5V and Tp = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
MAX13442E/
Overvoltage Protection QLB: 5R 4SQOURCE =00, ' mAx13444E *80 \Y;
MAX13443E +60
ESD Protection A, B | Human Body Model 15 kV

Switching Characteristics (MAX13442E/MAX13444E)

(Vcg = +4.75V to +5.25V, Tp = TmiN to Tmax, unless otherwise noted. Typical values are at Voc = +5V and Tp = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Figure 3, R = 54Q, C_ = 50pF (MAX13442E

Driver Propagation Delay tPLHA, 9 L L ( ) 2000 ns
tPLHB | RpjpE = 60Q, Cpjpr = 100pF (MAX13444E)

Driver Differential Propagation Delay tt%il;.:—l R =54Q, C__ = 50pF, Figure 4 2000 ns

Driver Differential Output _ _ .

Transition Time tLHstHL | R =54Q, C = 50pF, Figure 4 200 2000 ns

¢ Ry =54Q, C_ = 50pF,

Driver Output Skew tS‘KEWAB’ tskewaB = ItPLHA - tPHLBI, 350 ns

SKEWBA | tskewsa = ItPLHB - tPHLA
. . . R =54Q, C_ = 50pF,

Differential Driver Output Skew t 200 ns
DSKEW | tpskew = ItopLH - topHLI

Maximum Data Rate fMAX 250 kbps

Driver Enable Time to Output High tppzH | RL =500Q, C| = 50pF, Figure 5 2000 ns

Driver Disable Time from Output High | tppnz | RL =500Q, C| = 50pF, Figure 5 2000 ns

Driver Enable Time from Shutdown to _ _ .

Output High tppHs | RL =500Q, C|_ = 50pF, Figure 5 42 us

Driver Enable Time to Output Low tppzL | RL =500Q, C|_ = 50pF, Figure 6 2000 ns

Driver Disable Time from Output Low tppLz | RL =500Q, C_ = 50pF, Figure 6 2000 ns

Driver Enable Time from Shutdown to _ _ )

Output Low tppLs | RL=500Q, C = 50pF, Figure 6 4.2 VI

Driver Time to Shutdown tsupn | R =500Q, C| = 50pF 800 ns

Receiver Propagation Delay tt';';;":_’ CL =20pF, V|p =2V, Vcm = 0V, Figure 7 2000 ns

Receiver Output Skew trskew | CL = 20pF, tRskew = ItRPLH - tRPHLI 200 ns

Receiver Enable Time to Output High trpzH | RL = 1kQ, C|_ = 20pF, Figure 8 2000 ns

Receiver Disable Time from Output High | trpHz | RL = 1kQ, C|_ = 20pF, Figure 8 2000 ns

Receiver Wake Time from Shutdown | trpwake | RL = 1kQ, C|_ = 20pF, Figure 8 4.2 VI

Receiver Enable Time to Output Low trpzL | RL = 1kQ, C_ = 20pF, Figure 8 2000 ns

Receiver Disable Time from OutputLow | trpLz | RL = 1kQ, C|_ = 20pF, Figure 8 2000 ns

Receiver Time to Shutdown tsHpn | RL =500Q, C_ = 50pF 800 ns
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MAX13442E/MAX13443E/MAX13444E

BB +15kV ESDIRIP. +80VEIFERIA.
R HIRS-485/J17084 % 25

Switching Characteristics (MAX13443E)

(Ve = +4.75V to +5.25V, Tp = TN to Timax, unless otherwise noted. Typical values are at Vo = +5V and Tp = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN MAX | UNITS
Driver Propagation Delay tt';'-L:';’ Ry =27Q, C_ = 50pF, Figure 3 60 ns
Driver Differential Propagation Delay ttDPLH‘ R_ = 54Q, C|_ = 50pF, Figure 4 60 ns
DPHL
Driver Differential Output _ _ .
Transition Time tLustHL | RL = 54Q, CL = 50pF, Figure 4 25 ns
¢ R =54Q, C_ = 50pF,

Driver Output Skew tSSKKEEVV\\//ABi‘ tskewaB = ItPLHA - tPHLBI. 10 ns
tskewBA = ItPLHB - tPHLAI

Differential Driver Output Skew tbskeEwW FLsz 54% |Ct:L - 50ptF, | 10 ns
DSKEW ~ I'DPLH - '‘DPHL

Maximum Data Rate fMAX 10 Mbps

Driver Enable Time to Output High tppzn | RL =500Q, C|_ = 50pF, Figure 5 1200 ns

Driver Disable Time from Output High tppHz | RL =500Q, C| = 50pF, Figure 5 1200 ns

Driver Enable Time from Shutdown to _ _ .

Output High tppHs | R =500Q, C_ = 50pF, Figure 5 4.2 us

Driver Enable Time to Output Low tppzL | R =500Q, C| = 50pF, Figure 6 1200 ns

Driver Disable Time from Output Low tppLz | RL =500Q, C| = 50pF, Figure 6 1200 ns

Driver Enable Time from Shutdown to _ _ .

Output Low tppLs | RL =500Q, C|_ = 50pF, Figure 6 4.2 Fs

Driver Time to Shutdown tsupn | RL =500Q, C = 50pF, Figure 6 800 ns

Receiver Propagation Delay ttl;ilﬂ-ll_, CL =20pF, Vip =2V, Vcm =0V, Figure 7 85 ns

Receiver Output Skew tRskew | CL = 20pF, trskew = ItRPLH - tRPHLI 15 ns

Receiver Enable Time to Output High trpzH | RL = 1kQ, C| = 20pF, Figure 8 400 ns

Receiver Disable Time from Output High trpHz | RL = 1kQ, C|_ = 20pF, Figure 8 400 ns

Receiver Wake Time from Shutdown trRpwaKE | RL = 1kQ, C|_ = 20pF, Figure 8 4.2 us

Receiver Enable Wake Time from _ _ .

Shutdown trpsH | RL = 1kQ, C|_ = 20pF, Figure 8 400 ns

Receiver Disable Time from Output Low trpLz | RL = 1kQ, C|_ = 20pF, Figure 8 400 ns

Receiver Time to Shutdown tsHpn | RL =500Q, C| = 50pF 800 ns

Note 3: AVpp and AV are the changes in Vop and Vg, respectively, when the DI input changes state.

Note 4: The short-circuit output current applies to peak current just before foldback current limiting. The short-circuit foldback output
current applies during current limiting to allow a recovery from bus contention.
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MAX13442E/MAX13443E/MAX13444E

BAE+15kV ESDfRIP. +80VEIFE{RIF.
R HIRS-485/J17084 % 25

BLRY T (R4

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

SUPPLY CURRENT (mA)
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3 = T 3 = . f . i i i |
= << // = w
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MAX13442E/MAX13443E/MAX13444E

BAE+15kV ESDfRIP. +80VEIFE{RIF.
R HIRS-485/J17084 % 25

HE T AR E(2)
(Vee = +8V, Tp = +25°C, unless otherwise noted.)
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MAX13442E/MAX13443E/MAX13444E

BB +15kV ESDIRIP. +80VEIFERIA.
R HIRS-485/J17084 % 25

3 FE % 1R
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; CL = 50pF (NOTE 6)

B4, IR 5) 38 2 53 %) 1 A8 3R FOBk B 5]
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MAX13442E/MAX13443E/MAX13444E

BB +15kV ESDIRIP. +80VEIFERIA.
R HIRS-485/J17084 % 25
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MAX13442E/MAX13443E/MAX13444E

BAE+15kV ESDfRIP. +80VEIFE{RIF.
R HIRS-485/J17084 % 25

CL = 20pF
(NOTE 6)
GENERATOR p—

(NOTE 5) 50Q
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MAX13442E/MAX13443E/MAX13444E

HAB+15kV ESDRI. +80VHIFERIF.
SR IFRYRS-485/J1708U % 25

5| Bi5 A

5[R4
MAX13442E B Thie
MAXA3443E MAX13444E

1 1 RO ZEuresmil, WRFEEKES, B(Vp - V) = -50mV, RO = 58
F, RV, - Vg) < -200mV, RO = EBFE,

2 2 RE BRI AL, WRERIRBY 42RO,
WEN BB, DENS BTN ERRKENE, DEANKBFHIE

3 — DE ;MBEWMEA=ED, REASBEBBDERKE, #ARKIFEXITIE
Ho
XS A, DIAZHEKE, BFEMBHEHAKEE, RBHmEHR

4 — DI SBYE, DIAZESHN, BRFEHAHASEE, REHHAKSE

GND #e,,
A FIAE B U SR B N /IR BN 3B
B RABEE USRS N /IR S SR B !

E#E, Voo = +4.75VE+5.25V, AHHRER T, F FB0.1uFH

8 8 Vee KHRGVCCBEBEGND, HTANESDRPZR, FIHIFBEE
B 25V oo B E GND,

i 3 OE IR =h 88 % 1 Ao YBDERREY, fEfEf L, BHDEASH, HiH
M=, REFIDEASE, #HEANKIFEXMER,

. 4 D J1708% N0 TXDAIB BN, 58%/H HATBA BIIRA,; TXDA
B, &6 HAFIBARMEIRES,
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Thie

1. MAX13442E/MAX13443E

(RS-485/RS-422

)

MAX13442E/MAX13443E/MAX13444E
BAB+15kV ESDfRIP. £80VHEFE(RIP.

%<3. MAX13442E/MAX13443E

(RS-485/RS-422)

SR IFRYRS-485/J1708U % 25

TRANSMITTING RECEIVING
INPUTS OUTPUTS INPUTS OUTPUTS
RE DE DI B RE DE (Va-Vp) RO
0 0 X High-Z High-Z 0 X >-0.05V 1
0 1 0 1 0 X <-0.2V 0
0 1 1 0 0 X Open/shorted 1
1 0 X Shutdown | Shutdown 1 1 X High-Z
1 1 0 1 1 0 X Shutdown
1 1 1 0 X=F%,
X=FX,
%2. MAX13444E (J1708) 5z F 4. MAX13444E (RS-485/RS-422)
TRANSMITTING RECEIVING
INPUTS OUTPUTS CONDITIONS INPUTS OUTPUTS
TXD DE A B — RE DE (VA -Vp) RO
0 1 High-Z High-Z — 0 X 2-0.05V 1
1 1 High-Z High-Z — 0 X <-0.2V 0
0 0 0 1 Dominant state 0 X Open/shorted 1
1 0 High-Z High-Z | Recessive state 1 0 X High-Z
1 1 X Shutdown
X =%,
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MAX13442E/MAX13443E/MAX13444E
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