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MAX14780E

+5.0V. +30kV ESDRIF. KIRIA.

ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND.)

Supply Voltage (VCEC) wveevveeieeaieeieeeeee e +6V
Control Input Voltage (RE, DE) .......cccoovvveveviiennnn, -0.3V to +6V
Driver Input Voltage (DI) -0.3V to +6V
Driver Output Voltage (A, B) .oooooiiiiiiiiiiiiiiicc -8V to +13V
Receiver Input Voltage (A, B) ..ooooooviiiiiiii -8V to +13V
Receiver Output Voltage (RO) -0.3V to (Vcc + 0.3V)

Driver Output CUITENt.......cooviiiiiiii e +250mA

MifHk . RS-485/RS-4224 % 28

Continuous Power Dissipation (TA = +70°C)
SO (derate 5.9mW/°C above +70°C) .....coovvivieiinnnnn 471mW
PDIP (derate 9.1mW/°C above +70°C) ..................... 727.3mW
Operating Temperature Range ............c..ccoveee.
Junction Temperature .........ccoooeeeiiiiieei
Storage Temperature Range...........c.ccooceevee
Lead Temperature (soldering, 10s)
Soldering Temperature (reflow)

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 Vcc = +5.0V and Ta = +25°C.) (Note 1)

PARAMETER | symBoL | CONDITIONS MIN TYP MAX | UNITS
DRIVER
Vcc Supply-Voltage Range Vce 4.5 55 vV
RL = 100Q (RS-422), Figure 1 3 Vce
Differential Driver Output Vob RL = 54Q (RS-485), Figure 1 2 Vce \
No load Vce
Change in Magnitude of : .
Differential Output Voltage AVOD RL = 100Q or 54Q, Figure 1 (Note 2) 0.2 Vv
Driver Common-Mode Output _ ,
Voltage Voc RL = 100Q or 54Q, Figure 1 Vce/2 3 \
Change in Magnitude of _ .
Common-Mode Voltage AVoc | RL = 100Q or 54Q, Figure 1 (Note 2) 0.2 v
Input-High Voltage VIH DE, DI, RE 3 v
Input-Low Voltage ViL DE, DI, RE 0.8 v
Input Hysteresis VHYS DE, DI, RE 100 mV
Input Current lIN1 DE, DI, RE +1 PA
Input Impedance First Transition [ —
at Power-Up Rpwup | DE, RE = RE 3.65 8.8 kQ
Input Impedance on First —
Transition after POR Delay Rit DE =RE =2V / 60 kQ
Driver Short-Circuit Output 08D 0 <Vout £ +12V (Note 3) 40 250 mA
Current -7V <VouT < Vcc (Note 3) -250 -40
Driver Short-Circuit Foldback (Vce - 1V) < Vourt < +12V (Note 3) 20
lOSDF mA
Output Current -7V <Vourt < +1V (Note 3) -20
Thermal-Shutdown Threshold TTS 175 °C
Thermal-Shutdown Hysteresis TTSH 15 °C
VDE = 0V, VIN = +12V 125
Input C t (Aand B | A
nput Current (A and B) AB Vce =0V or Vee VIN = -7V -100 H
RECEIVER
Receiver Differential Threshold
Voltage VTH -7V <Veom < +12V -200 -125 -50 mV
Receiver Input Hysteresis AVTH Va + VB =0V 15 mV
www.maximintegrated.com/cn 2
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DC ELECTRICAL CHARACTERISTICS (continued)

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
RO Output-High Voltage VOH lo = -1mA V8C6 ) %
RO QOutput-Low Voltage VoL lo=1mA 0.4 \
Three-State Output Current at
Receiver lozr 0<Vo<Vce <1 PA
Receiver Input Resistance RIN -7V <Vom < +12V 96 kQ
Receiver Output Short-Circuit
Current losSR 0V <Vro=<Vcec < 110 mA
SUPPLY CURRENT
No load, VRE = 0V, DE = Vcc 1.2 1.8
Supply Current Icc No load, RE = Vce, DE = Vce 1.2 1.8 mA
No load, VRE = 0V, VDE = OV 1.2 1.8
f/lupply Current in Shutdown ISHDN RE = Ve, VpE = 0V 58 10 LA
ode
ESD PROTECTION
Human Body Model +30
Contact Discharge L1
ESD Protection for A and B IEC 61000-4-2 - KV
Air-Gap Discharge 15
IEC 61000-4-2 -

DRIVER SWITCHING CHARACTERISTICS WITH INTERNAL SRL (500kbps)

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
t 200 1000
Driver Propagation Delay DPLA CL = 50pF, RL = 54Q, Figures 2 and 3 ns
tDPHL 200 1000
Driver Differential Qutput Rise or | o | o, _ 50pF, R, = 540, Figures 2 and 3 250 900 ns
Fall Time
Differential Driver Output Skew )
It CL = 50pF, RL = 54Q, Figures 2 and 3 140 ns
ItDPLH - tDPHLI DSKEW - P L ot
Maximum Data Rate 500 kbps
Driver Enable to Output High tDzH Figure 4 2500 ns
Driver Enable to Output Low tozL Figure 5 2500 ns
Driver Disable Time from Low toLz Figure 5 100 ns
Driver Disable Time from High tDHZ Figure 4 100 ns
Driver Enable from Shutdown to '
Output High tDZH(SHDN) | Figure 4 5500 ns
Driver Enable from Shutdown to '
Output Low IDZL(SHDN) | Figure 5 5500 | ns
Time to Shutdown tSHDN 50 340 700 ns
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RECEIVER SWITCHING CHARACTERISTICS WITH INTERNAL SRL (500kbps)
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(Vce = +5.0V £10%, Ta = TMIN to TMAX, unless otherwise noted. Typical values are at Vcc = +5.0V and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

t 200

Receiver Propagation Delay RPLA 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

Receiver Enable from Shutdown '

to Output High tRZH(SHDN) | Figure 8 5500 ns

Receiver Enable from Shutdown )

to Output Low tRZL(SHDN) | Figure 8 5500 ns

Time to Shutdown tSHDN 50 340 700 ns

Note 1:

ground, unless otherwise noted.

Note 2:
Note 3:

AVOD and AVQOcC are the changes in Vobp and Voc, respectively, when the DI input changes state.
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.

Rl RNEER: A%

All currents into the device are positive. All currents out of the device are negative. All voltages are referred to device
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BB T /R4

(Vce = +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 5 70 2
NOLOAD |£ 2 2
1.50 g g g
g 50 5 60 = z
£ 130 = = /
2 2 2w
3 1.20 DE=Vce ] = 30 2
>~ [ — 5 \ 5 30
T 110 — = 2
] DE=0 3 2 3 0
1.00 \ /
0.90 10 10 /
0.80 0 0
40 -25-10 5 20 35 50 65 80 95 110125 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
54 —x 08 ——2 160 "
lp=-1mA |2 lo=1mA |5 N 2
5.2 g 07 E T \ g
— = . = = =
= = Z
5 5.0 = 06 5 120 \
= 2 5 N
o = 05 3 100 \
S 48 S) 5 —
z = 04 = 80 N
= o
s 40 = = \ f\
5 5 03 = 60 N |
= = = N
5 44 5 =
S S 02 & 40 \
42 0.1 S 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 .
R =540 |2 E E
g g 180 g
S 44 : 180 : :
w E 160 — S 160 ]
£ 10 =z T 10
g 0 E 140 E
= T = 120 N | Z 120 |
z 36 ] & N v =
— — oc oc
¥ 5 g0 5 %
E [= = / /
B 28 3 60 3 60 I
= 94 40 \ 40 [
' 20 20
20 0 0
-40 25-10 5 20 35 50 65 80 95 110 125 76 5-4-3-2-1012234F5 0 2 4 6 8 10 12
TEMPERATURE (°C) OUTPUT HIGH VOLTAGE (V) OUTPUT-LOW VOLTAGE (V)
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BLRY T {41 (5E)

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

SHUTDOWN CURRENT DRIVER PROPAGATION DELAY RECEIVER PROPAGATION DELAY
vs. TEMPERATURE vs. TEMPERATURE (500kbps) vs. TEMPERATURE (500khps)
10 < 600 - 180 N
B i g : £
= £ t x M0
= < DPHL o
s ! I 500 = 2 10
£ 6 = L — S
3 = T o g 10
2 5 = 450 — 2 topLH
z eV L= £ w ‘
g 4 S £ 1
5 & 400 e 60 {DPHL
& S =
> - = =40
S 350 &
1 20
0 300 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
(500khbps) DRIVER PROPAGATION DELAY (500kbps)
MAX14780E toc13 MAX14780E toc14
.
DI
Va-VB 2V/div
5V/div
............................................ "
i Vy-Vz
- 2Vfdiv 5V/div
200ns/div 400ns/div
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RE DE DI B A RE DE A-B RO
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