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MAX14782E

500Kbps. 3.3VE5V, RS-485/RS-42214 % 2%,
E A +35kV HBM ESD{RA

Absolute Maximum Ratings

(Voltages referenced to GND.) Junction Temperature...........ccoceveeiriiiceenee i +150°C
VG o -0.3V to +6.0V Storage Temperature Range.............c..cccceeee. -65°C to +150°C
RO e -0.3V to (Vgc + 0.3V) Continuous Power Dissipation (Tp = +70°C)

-0.3V to +6.0V SO (derate at 7.6mW/°C above +70°C).......ccccccuveennn. 606mwW
A, B(VeC 23.6Y) e -8.0V to +13.0V TDFN-EP (derate at 24.4mW/°C above +70°C)........ 1951mwW
A, B (Ve <3.6VY) i -9.0V to +13.0V MMAX (derate at 4.8mW/°C above +70°C).................. 387mwW
Short-Circuit Duration (RO, A, B) to GND................. Continuous Lead Temperature (soldering, 10s)
Operating Temperature Range Soldering Temperature (reflow)........cccccoceeeviiieenniennn.

MAXTAT82EA_ ..o -40°C to +125°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 (64)
SO 38°C/W SOttt 132°C/W

8°C/W 41°C/W

HMAX e 42°C/W HMAX e 206°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
(Vce = +3.0V to +5.5V, Ta = TN to Timax, unless otherwise specified. Typical values are at Voo = +5V and Ta = +25°C.) (Notes 2, 3)

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX | UNITS
POWER SUPPLY
Supply Voltage Vee 3.0 5.5 \%
Supply Current Icc DE = V¢c, RE = GND, no load 1.9 4 mA
Shutdown Supply Current IsHpN | DE = GND, RE = V¢ 10 PA
DRIVER
Vce =4.5V, R = 54Q, Figure 1 2.1
Differential Driver Output Vob Vce =3V, R =100Q, Figure 1 2.0 V
Ve =3V, R = 54Q, Figure 1 1.5
8:?;&9\)2“';":3“”“‘19 of Differential |y | R, =540 or 1000, Figure 1 (Note 4) 02 0 02 | v
\E/)gl‘t’ae;fommon"v'°de Output Voc | R, =54Q or 1000, Figure 1 Veo/2 3 v
I\Cﬂzzgg\‘jcjlrt‘a'\;:g“”“de of Common- | x\yoo | R, =54Q or 1000, Figure 1 (Note 4) 0.2 +0.2 Vv
Single-Ended Driver Output High VoH Aor B output, Ia or g = -20mA 22 \%
Single-Ended Driver Output Low VoL Aor B output, Ip org = 20mA 0.8 V
Differential Output Capacitance Cob DE =RE = V¢, f = 4MHz 12 pF
) o 0 < Vouyr < +12V, output low 250
Driver Short-Circuit Output Current llosTl - mA
-7V < VouyT < Ve, output high 250
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MAX14782E

500Kbps. 3.3VE5V, RS-485/RS-42214 % 2%,
E A +35kV HBM ESD{RA

Electrical Characteristics (continued)
(Voc = +3.0V to +5.5V, Ta = Tiyin to Tipax, unless otherwise specified. Typical values are at Vo = +5V and Ta = +25°C.) (Notes 2, 3)

PARAMETER | symBoL | CONDITIONS MIN TYP  MAX | UNITS
RECEIVER
Input Current A, B cE))rE+Z.(53\’;l D, Ve = GND XIN : ;15\/ 800 j:ooo 1000 MA
IN
Differential Input Capacitance Ca, B Between A and B, DE = GND, f = 4MHz 12 pF
\Ij;f:;veer Differential Threshold VTH 7V SV € +12V 200 105 10 mv
Receiver Input Hysteresis AVTH Vem = 0V 10 mV
Receiver Input Resistance RIN -7V £ Vgm € +12V 12 kQ
LOGIC INTERFACE (DI, DE, RE, RO)
Input-Voltage High VIH DE, DI, RE 2.0 V
Input-Voltage Low ViL DE, DI, RE 0.8 \%
Input Hysteresis VHys | DE, DI, RE 50 mvV
Input Current N DE, DI, RE +1 uA
Input Impedance on First Transition DE, RE 1 10 kQ
RO Output-Voltage High VOHRO 55: \C/;;Z ;%gr:\;ZmA, Veg-15 v
RO Output-Voltage Low VOLRO ?/if Sg‘)z I2R(?0;, \Z/mA, 04 v
gsfrzlxter Three-State Output lozR RE = Vee, 0< VRo < Vee +1 uA
gﬁfre;xter Output Short-Circuit losR 0<Vro £ Vee +110 mA
PROTECTION
Thermal-Shutdown Threshold TSHDN | Temperature rising +160 °C
Thermal-Shutdown Hysteresis 15 °C
IEC 61000-4-2 Air-Gap Discharge to GND +20
ESD Protection on A and B Pins IEC 61000-4-2 Contact Discharge to GND +12 kV
Human Body Model +35
ESD Protection, All Other Pins Human Body Model +2 kV
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MAX14782E

500Kbps. 3.3VE5V, RS-485/RS-42214 % 2%,
E A +35kV HBM ESD{RA

Switching Characteristics
(Vee = +3V 1o +5.5V, Ta = TN to Tmax, unless otherwise specified. Typical values are at Vo = +5V and Tp = +25°C.) (Notes 2, 3, 5)

PARAMETER | SYMBOL CONDITIONS MIN TYP MAX | UNITS
DRIVER
t = = 20
Driver Propagation Delay DPLH R.L 54Q, C| = 50pF, ns
tDPHL Figures 2 and 3 20
Driver Differential Output Rise or R =54Q, C|_ = 50pF,
Fall Time tHL fLH Figures 2 and 3 200 600 ns
Differential Driver Output Skew R =54Q, C|_ = 50pF,
|toPLH - tOPHLI IDSKEW Figures 2 and 3 140 ns
Maximum Data Rate DRMAX 500 kbps
Driver Enable to Output High tpzH Ei'é;;;aoér%'-;(zgi‘e) 2500 ns
Driver Enable to Output Low tpzL Ei;;r;;(loér%'-;(ﬁlg?:‘e) 2500 ns
Driver Disable Time from Low tpLz Ei;;r;;(zlge;:c:il_5= S0pF, 100 ns
Driver Disable Time from High tDHZ Ei;jr;;(lﬂa'r%; S0pF, 100 ns
Driver Enable from Shutdown to ¢ R =110Q, C_ = 15pF, 55 S
Output High DLZ(SHDN) | Eigures 4 and 5 (Note 6) : M
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MAX14782E

500Kbps. 3.3VE5V, RS-485/RS-42214 % 2%,
E A +35kV HBM ESD{RA

Switching Characteristics MAX14782E (continued)
(Vee = +3V to +5.5V, Ta = TN to Tmax, unless otherwise specified. Typical values are at Voo = +5V and Tp = +25°C.) (Notes 2, 3, 5)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Driver Enable from Shutdown to ¢ R =110Q, C|_ = 15pF, 55 s
Output Low DHZ(SHDN) Figures 4 and 5 (Note 6) ’ M
Time to Shutdown tSHDN (Note 7) 50 340 700 ns
RECEIVER

. . {RPLH . 200
Receiver Propagation Delay CL = 15pF, Figures 6 and 7 ns

tRPHL 200

Receiver Output Skew tRSKEW (C,\'l-o?;é-))p':‘ Figures 6 and 7 30 ns
Maximum Data Rate DRMAX 500 kbps
Receiver Enable to Output High tRZH Si;;r; |;(2(,N00|Ee=61)5pF, 50 ns
Receiver Enable to Output Low tRzL Iljilg_;jr; I;Q(’NCO'E:G;@F’ 50 ns
Receiver Disable Time from Low tRLZ Ry = 1kQ, C_ = 15pF, Figure 8 50 ns
Receiver Disable Time from High tRHZ Ry = 1kQ, C = 15pF, Figure 8 50 ns
Receiver Enable from Shutdown to ¢ Ry = 1kQ, C_ = 15pF, 55 S
Output High RLZ(SHDN) | Eigure 8 (Note 6) : H
Receiver Enable from Shutdown to ¢ Rp = 1kQ, C_ = 15pF, 55 s
Output Low RHZ(SHDN) | Eigure 8 (Note 6) : H
Time to Shutdown tSHDN (Note 7) 50 340 700 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 Vop and Vg, respectively, when the DI input changes state.

Note 5: Capacitive load includes test probe and fixture capacitance.

Note 6: Guaranteed by design; not production tested.

Note 7: The timing parameter refers to the driver or receiver enable delay, when the device has exited the initial hot-swap protect
state and is in normal operating mode.
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MAX14782E

500Kbps. 3.3VE5V, RS-485/RS-42214 % 2%,
E A +35kV HBM ESD{RA
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MAX14782E

500Kbps. 3.3VE5V, RS-485/RS-42214 % 2%,
E A +35kV HBM ESD{RA
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MAX14782E

500Kbps. 3.3VE5V, RS-485/RS-42214 % 2%,
E A +35kV HBM ESD{RA
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MAX14782E

500Kbps. 3.3VE5V, RS-485/RS-42214 % 2%,
E A +35kV HBM ESD{RA

BLRY T (R4

(Veg = +5V, Ta = +25°C, unless otherwise specified.)

NO-LOAD SUPPLY CURRENT SHUTDOWN SUPPLY CURRENT
vs. TEMPERATURE vs. TEMPERATURE SUPPLY CURRENT vs. DATA RATE
30 - 10 o 80 ‘ ‘ ‘ ‘ o
DE =Vcc £ DE = GND £ DE =Vce Ve =5V, 540 LOAD g
RE = GND g 9 [RE=Vce g 70 X g
25 Voo =5V : 8 : :
— - T 60
£ 20 l S 7 £
= : = 2 50 |——Vce=33v, 540 L0AD
= B ° v |
3 15 T 3 5 3 4 X ‘
o ! ‘
g Voo =33V g 4 veo=sv A I s vc‘c = 5V, NO LOAD
2 0 @ 3 |—Vec=33v LA % -
» %] cc=3. + 7 B 9 Ve = 3.3V, NO LOAD
05 : - 10 —
0 (1) 0 =1 [ |
40 -25-10 5 20 35 50 65 80 95 110125 40 25 -10 5 20 35 50 65 80 95 110125 0 100 200 300 400 500
TEMPERATURE (°C) TEMPERATURE (°C) DATA RATE (kbps)
RECEIVER-OUTPUT HIGH VOLTAGE RECEIVER-OUTPUT LOW VOLTAGE DRIVER OUTPUT CURRENT
vs. OUTPUT CURRENT vs. OUTPUT CURRENT vs. DIFFERENTIAL OUTPUT VOLTAGE
5 ‘ ‘ ‘ ‘ 3 5 ‘ ‘ ‘ ‘ o 160 .
OUTPUT SOURCING CURRENT £ OUTPUT SINKING CURRENT E — g
S 4 = 4 3 E N H
S ‘ }\ : = = £
(O] [0} Ll
5 AN Vee =5V 5 E
e N g ¢ S~ N
S \\‘ z 5 8 " Vcc =5V
= o o
2 c 2 S
S | 2 &
E Veg=33V 5 Vec =33V
8 1 e 8 1 cC | L A | % 40 Vee=3.3V N
\ )/ [T Vec=sv -
. \ L= || . N
0 0 20 30 40 50 -60 0 10 20 30 40 50 60 0 1 2 3 4 5
OUTPUT CURRENT (mA) OUTPUT CURRENT (mA) DIFFERENTIAL OUTPUT VOLTAGE (V)
DIFFERENTIAL DRIVER OUTPUT DRIVER OUTPUT CURRENT
VOLTAGE vs. TEMPERATURE vs. OUTPUT HIGH VOLTAGE
S 50 N -180 o
o RL = 540 \ \ g Ve =5V H
Q 45 e =50pF 1 8 160 f 8
5 Vg =5V N |
g 40 N | E g 10 \\ z
2 39 11 = -120
3 %0 2 0 ™ \
% 25 = x- Vee =3.3V
> I s A 2 80
x 20 >
S = 60
2 15 > \ \
E Vee =3.3V o 40
o 10 \
o
& 05 20
S 0
40 2510 5 20 35 50 65 80 95 110125 76-54-32401234%5
TEMPERATURE (°C) OUTPUT HIGH VOLTAGE (V)
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MAX14782E

500Kbps. 3.3VE5V, RS-485/RS-42214 % 2%,
E A +35kV HBM ESD{RA

BLRY T (B4 (5E)

(Vcg = +5V, Ta = +25°C, unless otherwise specified.)

DRIVER OUTPUT CURRENT DRIVER PROPAGATION DELAY DIFFERENTIAL DRIVER SKEW
vs. OUTPUT LOW VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
180 ‘ ‘ o 600 —— - 20 —— -
Vee =5V 5 RL = 540 g RL =54Q g
_ 160 + g 550 |CL = 50pF g o 8 [ou=s50F g
E 140 i 2 | | g = 16 Vec =5V E
= < 500 1 tppPLH, Vec =5V | w =
& 120 / A z topHL, Vee = 5V S 14 Vee = 3.3V \\
S 100 Voo =33V = - E LT N——
5 S 400 = A g1 =
5 8 5 k4 i 2N
3 2 350 ol > N
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> ’ & 300 |- toPLH, Ve =33V w L
o 40 o =
> Z 4
20 ’ 250 2
0 200 0
o 2 4 6 8 10 12 40 2510 5 20 35 50 65 80 95 110125 40 2510 5 20 35 50 65 80 95 110125
OUTPUT LOW VOLTAGE (V) TEMPERATURE (°C) TEMPERATURE (°C)
DRIVER-OUTPUT RISE/FALL TIME DRIVER-OUTPUT TRANSITION SKEW RECEIVER PROPAGATION DELAY
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
Rl rYrn i g 0 [Reesn s XTI I T ITTT T 1T
£ 500 CL = 50pF g g ) CL = 50pF g 180 |—tRPHL, Vcc=5V——tRPHLY VCC=3-3V7§
w | tLVec=5v | m 29 ¥ & 160 E
= s < B 2 \ s
= tiH, Vee = 5V 2 ;% ~_ | | ——
2 a0 N [ N S 20 z M0 "
< || \ % T 120 Wi
=
F-L_c) 300 — - 2 15 § 100 tRPLH, Vee =3.3V |
2 L——y \ 5 Vee =3.3V S w0 trRPLH, Ve =5V
3 200 WVeo=3v | 5 10 l S
S:'J tHL, Voo = 3.3V ’ ' g \\: ~ | — o
§ 100 g 05 40
20 |CL=15pF
e Voo =5V I ‘p
0 0 0
40 -25 10 5 20 35 50 65 80 95 110 125 40 -25 10 5 20 35 50 65 80 95 110125 40 -25 10 5 20 35 50 65 80 95 110125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
DRIVER/RECEIVER DIFFERENTIAL INPUT CAPACITANCE
PROPAGATION DELAY vs. FREQUENCY
- MAX14782E toc1 30 " " ©
’ a [ DE = GND ;
| 1 2vidiv g
o [ l | g
Vee =3.3V [y
CL = 8pF s
(&)
f \ f \f [ =
A/B \\ f \ I \ 2Vidiv =
i { (&}
_,r‘\_ S\ J\ _J\ J g ]
- [ r 5 10
RO ' ,
| 2Vldiv
IR EE 0
400ns/div 0 3 30

FREQUENCY (MHz)
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500Kbps.

MAX14782E

3.3VE5V. RS-485/RS-4225% 28,
B #A+35kV HBM ESD{R 1P
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MAX14782E
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MAX14782E

500Kbps. 3.3VE5V, RS-485/RS-42214 % 2%,
E A +35kV HBM ESD{RA

IheEsR
TRANSMITTING
INPUTS OUTPUTS
RE DE DI B A MODE

X 1 1 0 1 Active

X 1 0 0 Active

0 0 X High Impedance Driver Disabled

1 0 X High Impedance Shutdown

RECEIVING
INPUTS OUTPUTS
RE DE A-B RO MODE

0 X = -10mV 1 Active

0 X <-200mV 0 Active

0 X Open/Shorted 1 Active

1 1 X High Impedance Receiver Disabled

1 0 X High Impedance Shutdown
X=FX,
INBETE

Vee
|
MAX14782E
RO —]

DE —

DI —

B
SHUTDOWN
A
D
|

GND
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MAX14782E

500Kbps. 3.3VE5V, RS-485/RS-42214 % 2%,
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MAX14782E

500Kbps. 3.3VE5V, RS-485/RS-42214 % 2%,
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