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Absolute Maximum Ratings

(All voltages referenced to GND.) Operating Temperature Range

VGG eevveremeemrenie sttt -0.3V to +6.0V 8 SO -40°C to +105°C

RE, RO.... -0.3V to (Vgc + 0.3)V ....-40°C to +125°C

DE, Dl -0.3V to +6.0V TSSOP... it -40°C to +125°C

A B, Y, Z oo -8.0V to +13.0V Junction Temperature.........cccceeeeeiiiciiiiiiiiieeee e

Short-Circuit Duration..............ccociiiiiiiniiiics Continuous Storage Temperature Range

Continuous Power Dissipation (Tp = +70°C) Lead Temperature (soldering, 10S) ......ccceeecvveeeiivieeennnns +300°C
8 SO (derate 7.6mW/°C above +70°C)......ccccccccuveennn. Soldering Temperature (reflow).......cccccccoeveviiieerniennn. +260°C

14 SO (derate 11.9mW/°C above +70°C)....
TSSOP (derate 10mW/°C above +70°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.

Package Thermal Characteristics (Note 1)

Junction-to-Case Thermal Resistance (8,c) Junction-to-Ambient Thermal Resistance (8 p)
8 SO 38°C/W 8 SO 132°C/W
14 SO 34°C/W T4 SO e 84°C/W

TSSOP 30°C/W TSSOP.... ettt 30°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 china.maximintegrated.com/thermal-tutorial.

Electrical Characteristics
(Ve =3.0Vto 5.5V, Ta = Tmin to Tpmax, unless otherwise noted. Typical values are at Voo = 5V, and Tp = +25°C.) (Notes 2, 3)

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLY
Supply Voltage Vece 3.0 5.5 Vv
Supply Current Icc DE = high, RE = low, no load 1.9 4 mA
Shutdown Supply Current ISHDN DE = low, RE = high 5 10 MA
DRIVER
RL =54Q, Vg = 4.5V, Figure 1 2.1
Differential Driver Output Vob R =100Q, V¢c = 3.0V, Figure 1 2.0 \Y
R =54Q, V¢ = 3.0V, Figure 1 1.5

Change in Magnitude of Differ-

ential Driver Output Voltage AVop R = 100Q or 54Q, Figure 1 (Note 4) 0.2 Vv
Sgl‘t':é?mm"”"\"we Output Voc RL = 100Q or 540, Figure 1 (Note 4) Voc/2 3 Vv
ggf‘n”rﬁgri[‘M“gZi”g‘:‘t’:u‘t’f\/gﬂ;’g; AVoc RL = 100Q or 54Q, Figure 1 (Note 4) 0.2 v
Sgggfﬂ%id Driver Output Vou Y and Z outputs, ly 7 = -20mA 2.2 v
\S/i;ggfi‘gjjd Driver Output VoL Y and Z outputs, Iy 7 = +20mA 08 v
Differential Driver Output Ca- Cop DE = RE = high, f = 4MHz 12 oF

pacitance
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Electrical Characteristics (continued)
(Vcc =3.0V to 5.5V, Tp = TN to Tiyax, unless otherwise noted. Typical values are at Vg = 5V, and Tp = +25°C.) (Notes 2, 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Peak Driver Short-Circuit 0V £ Voyr = +12V, output low +40 +250
losp - mA
Output Current -7V < VouT < Vce, output high -250 -40
RECEIVER
DE = low, VN = +12V +250
Input Current (A and B) IaB Vec =0Vor MA
3.6V VIN =-7V -200
. . . Measured between A and B, DE =
Differential Input Capacitance Cas low, f = 2MHz 12 pF
Receiver Differential Threshold
- < < - - -
Voltage VTH 7V < Vout £ +12V 200 120 10 mV
Receiver Input Hysteresis AVTH Veom = 0V 20 mV
Receiver Input Resistance RIN -7V £Vgm £ +12V 48 kQ
LOGIC INTERFACE (DI, DE, RE, RO)
Input High Voltage VIH DE, DI, RE 2.0 Y,
Input Low Voltage ViL DE, DI, RE 0.8 Y,
Input Current N DI -2 +2 HA
RE Pulldqwn and DE Pullup RiN 1 MO
Input Resistance
. . RE = low, loyT =-1mA, (VA - VB) > Vee -
Receiver Output High Voltage VoH 200mV 15 Vv
. RE = low, oy =+1mA, (Va - V) <
Receiver Output Low Voltage VoL -200mV 0.4 Vv
Receiver Output Three-State e _
Current lozr E = high, OV £ VRp £ Ve -1 +1 MA
Receiver Output Short-Circuit =
Current losr RE = low, OV £ VRo = Ve -95 +95 mA
PROTECTION
Thermal Shutdown Threshold TSHDN Temperature rising +160 °C
Thermal Shutdown Hysteresis ATSHDN 10 °C
IEC 61000-4-2 Air Gap Discharge +18
to GND B
ESD Protection (A, B, Y and Z
: IEC 61000-4-2 Contact Discharge kv
Pins) +8
to GND
Human Body Model +35
ESD Protection (All Other Pins) Human Body Model +2 kV
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Switching Characteristics (MAX14784E/MAX14787E)

(Ve =3.0Vto 5.5V, Ta = Tmin to Tpmax, unless otherwise noted. Typical values are at Voo = 5V, and Tp = +25°C.) (Notes 2, 5)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
DRIVER
. . tDpLH . 1000
Driver Propagation Delay R =54Q, C_ = 50pF, Figures 2, 3 ns
tDPHL 1000
Differential Driver Output Skew ¢ R =54Q, C_ = 50pF, Figures 2, 3 140 ns
[tbPLH - tDPHLI DSKEW | (Note 6)
Driver Differential Output Rise _ _ .
or Fall Time tHe, tLH R =54Q, C_ = 50pF, Figures 2, 3 900 ns
Maximum Data Rate DRmAX R =110Q, C|_ = 50pF, Figures 4, 5 500 kbps
Driver Enable to Output High tbzH R =110Q, C|_ = 50pF, Figures 4, 5 2500 ns
Driver Enable to Output Low tpzL R =110Q, C|_ = 50pF, Figures 4, 5 2500 ns
Driver Disable Time from Low tpLz R =110Q, C_ = 50pF, Figures 4, 5 100 ns
Driver Disable Time from High tpHz R =110Q, C__ = 50pF, Figures 4, 5 100 ns
Driver Enable from Shutdown _ _ .
to Output High tozH(sHDN) | RL=110Q, C_ = 15pF, Figures 4, 5 100 us
Driver Enable from Shutdown _ _ .
to Output Low tozL(sHDN) | RL =110Q, C = 15pF, Figures 4, 5 100 us
Time to Shutdown tSHDN (Note 7) 50 800 ns
RECEIVER
. . tRPLH . 200
Receiver Propagation Delay CL = 15pF, Figures 6, 7 ns
tRPHL 200
Receiver Output Skew .
t C = 15pF, Figures 6, 7 (Note 6 30 ns
[tRPLH - tRPHLI RSKEW L 9 ( )
Maximum Data Rate DRmax 500 kbps
E;;Che'ver Enable to Qutput tRzH Ry = 1kQ, CL = 15pF, Figure 8 30 ns
Receiver Enable to Output Low trzL R = 1kQ, C_ = 15pF, Figure 8 30 ns
Esvc\:lelver Disable Time from Rz R, = 1kQ, C| = 15pF, Figure 8 30 ns
E:egc;]elver Disable Time from Rz R, = 1kQ, C| = 15pF, Figure 8 30 ns
Receiver Enable from Shut- _ _ .
down to Output High trzH(sHDN) | RL = 1kQ, C_ = 15pF, Figure 8 100 us
Receiver Enable from Shut- _ _ .
down to Output Low trzL(sHDN) | RL = 1kQ, C_ = 15pF, Figure 8 100 us
Time to Shutdown tSHDN (Note 7) 50 800 ns
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Switching Characteristics (MAX14786E/MAX14789E)

(Ve =3.0Vto 5.5V, Ta = Tmin to Tpmax, unless otherwise noted. Typical values are at Voo = 5V, and Tp = +25°C.) (Notes 2, 5)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
DRIVER
. . tbPLH _ _ . 25
Driver Propagation Delay R =54Q, C_ = 50pF, Figures 2, 3 ns
toPHL 25
Differential Driver Output Skew ¢ R =54Q, C_ = 50pF, Figures 2, 3 3 ns
[tbPLH - tDPHLI DSKEW | (Note 6)
Driver Differential Output Rise _ _ .
or Fall Time tHe, tLH R =54Q, C_ = 50pF, Figures 2, 3 10 ns
Maximum Data Rate DRmAX R =110Q, C._ = 50pF, Figure 4, 5 25 Mbps
Driver Enable to Output High tbzH R =110Q, C._ = 50pF, Figure 4, 5 40 ns
Driver Enable to Output Low tpzL R =110Q, C._ = 50pF, Figure 4, 5 40 ns
Driver Disable Time from Low tpLz R =110Q, C_ = 50pF, Figure 4, 5 40 ns
Driver Disable Time from High tpHz R =110Q, C__ = 50pF, Figure 4, 5 40 ns
Driver Enable from Shutdown _ _ .
to Output High tozH(sHDN) | RL=110Q, C_ = 15pF, Figure 4, 5 100 us
Driver Enable from Shutdown _ _ .
to Output Low tozL(sHDN) | RL = 110Q, C_ = 15pF, Figure 4, 5 100 us
Time to Shutdown tSHDN (Note 7) 50 800 ns
RECEIVER
. . tRPLH _ . 25
Receiver Propagation Delay CL = 15pF, Figure 6, 7 ns
tRPHL 25
Receiver Output Skew .
t C = 15pF, Figure 6, 7 (Note 6 3 ns
[tRPLH - tRPHLI RSKEW L 9 ( )
Maximum Data Rate DRmax 25 Mbps
E;;Che'ver Enable to Qutput tRzH Ry = 1kQ, C| = 15pF, Figure 8 30 ns
Receiver Enable to Output Low trzL R = 1kQ, C_ = 15pF, Figure 8 30 ns
Esvc\:lelver Disable Time from Rz R_ = 1kQ, C| = 15pF, Figure 8 30 ns
E:egc;]elver Disable Time from Rz R_ = 1kQ, C| = 15pF, Figure 8 30 ns
Receiver Enable from _ _ .
Shutdown to Output High trzH(sHDN) | RL = 1kQ, C_ = 15pF, Figure 8 100 us

china.maximintegrated.com



http://china.maximintegrated.com

MAX14784E/MAX14786E/MAX14787E/MAX14789E

£WI. +35kV ESDIR#A.
RS-485 %4 25, AT REREARE

Switching Characteristics (MAX14786E/MAX14789E) (continued)

(Ve =3.0Vto 5.5V, Ta = Tmin to Tpmax, unless otherwise noted. Typical values are at Voo = 5V, and Tp = +25°C.) (Notes 2, 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Receiver Enable from Shut- _ _ .
down to Output Low trzL(sHDN) | RL = 1kQ, C = 15pF, Figure 8 100 us
Time to Shutdown tSHDN (Note 7) 50 800 ns

Note 2: All devices 100% production tested at Tp = +25°C. Specifications over temperature are guaranteed by design.
Note 3: All currents into the device are positive; all currents out of the device are negative. All voltages are referenced to ground,

unless otherwise noted.

Note 4: AVpp and AV are the changes in Vgop and Vg, respectively, when the DI input changes state.

Note 5: Capacitive load includes test fixture.

Note 6: Not production tested. Guaranteed by design.

Note 7: Shutdown is enabled by bringing RE high and DE low. If the enabled inputs are in this state for less than 50ns, the device
is guaranteed to not enter shutdown. If the enable inputs are in this state for at least 800ns, the device is guaranteed to

have entered shutdown.

Vee
R DE
2 Y
DI Vop RL T
Z
RL
2 Voc d

B1. B 538 Bt 57 3

B2, BX 538 0 /7 izt &8 5%

f=1MHz, tLH < 3ns, tHL < 3ns

| 12Vo

tDPHL —-

VDIFF =Vy-Vz

< - 20%

tDSKEW = [tDPLH - tDPHLI

B3, I8 A iR
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(Vce =5V, Ta = +25°C, unless otherwise noted.)

MAX14784E/MAX14786E
NO LOAD SUPPLY CURRENT SHUTDOWN SUPPLY CURRENT MAX14784E/MAX14787E
‘0 vs.TEMPERATURE oo 0 vs. TEMPERATURE ooz " SUPPLY CURRENT vs‘. DATA RATE o3
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10 el 05 \ \ 05 s
/ '
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(Vce =5V, Ta = +25°C, unless otherwise noted.)
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SR T R (4E)
(Vce =5V, Ta = +25°C, unless otherwise noted.)

MAX14784E/MAX14787E MAX14786E/MAX14789E MAX14786E/MAX14789E
PROPAGATION DELAY toc17 PROPAGATION DELAY toc18 PROPAGATION DELAY toc1e
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