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ABSOLUTE MAXIMUM RATINGS

DC ELECTRICAL CHARACTERISTICS TABLE (MAX3535E)
(VCC1 = +3.0V to +5.5V, VCC2 = +3.13V to +7.5V, TA = -40°C to +85°C, unless otherwise noted. Typical values are at VCC1 = +3.3V,
VCC2 = +5V, TA = +25°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.

Logic Side—All Voltages Referenced to GND1.
VCC1 .........................................................................-0.3V to +6V
RE, DE, DI.................................................................-0.3V to +6V
RO1, ST1, ST2 ..........................................-0.3V to (VCC1 + 0.3V)
Isolated Side—All Voltages Referenced to GND2.
VCC2 .........................................................................-0.3V to +8V
SLO...........................................................-0.3V to (VCC2 + 0.3V)
A, B ......................................................................................±14V
RO2 .....................-0.3V to the lower of (VCC2 + 0.3V) and +3.4V
Y, Z ............................................................................-8V to +13V
Digital Outputs Maximum Current

RO1, RO2 .....................................................................±20mA

Y, Z Maximum Current .............................Short-Circuit Protected
ST1, ST2 Maximum Current............................................±300mA
Continuous Power Dissipation (TA = +70°C)

28-Pin Wide SO
(derate 9.5mW/°C above +70°C).................................750mW

Operating Temperature Range
MXL1535ECWI, MAX3535ECWI .........................0°C to +70°C
MXL1535EEWI, MAX3535EEWI.......................-40°C to +85°C

Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

LOGIC-SIDE SUPPLY (VCC1, GND1)

Logic-Side Supply Voltage VCC1 3.0 5.5 V

Logic-Side Supply Current ICC1

Transformer not driven, ST1 and ST2
unconnected, RE = low, DE = high,
fDATA = 0, RO1 = no load

5.9 13 mA

VCC1 Undervoltage-Lockout
Falling Trip

VUVL1 2.53 2.69 2.85 V

VCC1 Undervoltage-Lockout
Rising Trip

VUVH1 2.63 2.80 2.97 V

LOGIC INPUTS (DI, DE, RE)

Input High Voltage, DE, DI, RE VIH VIH is measured with respect to GND1 2.0 V

Input Low Voltage, DE, DI, RE VIL VIL is measured with respect to GND1 0.8 V

Logic-Side Input Current, DE, DI IINC ±2 μA

LOGIC OUTPUTS (RO1, RE)

ISOURCE = 4mA, VCC1 = +4.5V 3.7Receiver-Output High Voltage
(RO1)

VRO1H
ISOURCE = 4mA, VCC1 = +3V 2.4

V

ISINK = 4mA, VCC1 = +4.5V 0.4Receiver-Output Low Voltage
(RO1)

VRO1L
ISINK = 4mA, VCC1 = +3V 0.4

V

Receiver-Output (RO1) Leakage
Current

IOZR
RE = high, VCC1 = +5.5V,
0 ≤ VRO1 ≤ VCC1

±1 μA

RE Low Output Current for Fault
Detect

IOL RE = +0.4V, fault not asserted 40 60 80 μA
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DC ELECTRICAL CHARACTERISTICS TABLE (MAX3535E) (continued)
(VCC1 = +3.0V to +5.5V, VCC2 = +3.13V to +7.5V, TA = -40°C to +85°C, unless otherwise noted. Typical values are at VCC1 = +3.3V,
VCC2 = +5V, TA = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

RE High Output Current for Fault
Detect

IOH RE = VCC1 - 0.5V, fault asserted -140 -100 -60 μA

TRANSFORMER DRIVER (ST1, ST2)

DC-Converter Switching
Frequency (ST1, ST2)

fSW ST1, ST2, not loaded 290 460 590 kHz

VCC1 = +4.5V, Figure 13 1.6 2.6DC-Converter Total Impedance
ROH + ROL (ST1, ST2)

ROHL
VCC1 = +3V, Figure 13 1.8 2.9

Ω

ST1, ST2 Duty Cycle ST1, ST2, not loaded 44 50 56 %

ISOLATED-SIDE SUPPLY (VCC2, GND2)

Isolated-Side Supply Voltage VCC2 3.13 7.50 V

RL = 27Ω 56 70
Isolated-Side Supply Current ICC2

fDATA = 0, SLO floating,
RO2 = no load,
A, B floating, Figure 1 RL = ∞ 10 16

mA

VCC2 Undervoltage-Lockout
Falling Trip

VUVL2 2.68 2.85 3.02 V

VCC2 Undervoltage-Lockout
Rising Trip

VUVH2 2.77 2.95 3.13 V

DRIVER OUTPUTS (Y, Z)

Driver-Output High Voltage VDOH
No load, VDOH is measured with respect to
GND2

4 V

RL = 50Ω (RS-422), VCC2 = +3.13V,
Figure 1

2.0 2.35

Differential Driver Output VOD
RL = 27Ω (RS-485), VCC2 = +3.13V,
Figure 1

1.5 1.95

V

Driver Common-Mode Output
Voltage

VOC
RL = 27Ω or 50Ω, VOC is measured with
respect to GND2, Figure 1

1.0 3.0 V

Change in Magnitude of Driver
Differential Output Voltage for
Complementary Output States

ΔVOD RL = 27Ω or 50Ω, Figure 1 ±0.2 V

Change in Magnitude of Driver
Common-Mode Output Voltage
for Complementary Output States

ΔVOC RL = 27Ω or 50Ω, Figure 1 ±0.2 V

Driver enabled (DE =1 )
DI = high, VY > -7V
DI = low, VZ > -7V

-250

Driver Short-Circuit Output
Current

IOSD
Driver enabled (DE =1 )
DI = high, VZ < +12V
DI = low, VY < +12V

+250

mA



M
A

X
35

35
E

/M
X

L1
53

5E

+3V +5V 2500VRMS RS-485/RS-422
±15kV ESD

4 _______________________________________________________________________________________

DC ELECTRICAL CHARACTERISTICS TABLE (MAX3535E) (continued)
(VCC1 = +3.0V to +5.5V, VCC2 = +3.13V to +7.5V, TA = -40°C to +85°C, unless otherwise noted. Typical values are at TA = +25°C,
VCC1 = +3.3V, VCC2 = +5V).

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

DI = high
-7V < VY < min[(VCC2 - 1V) +2V]

DI = low
-7V < VZ < min[(VCC2 - 1V) +2V]

-25

DI = high
+1V < VZ < +12V

Driver Short-Circuit Foldback
Output Current

IOSFD

Driver
enabled
(DE =1)

DI = low
+1V < VY < +12V

+25

μA

SLEW-RATE SELECT (SLO)

Input High Voltage SLO VIHS VIHS is measured with respect to GND2 3.0 V

Input Low Voltage SLO VILS VILS is measured with respect to GND2 1.0 V

SLO Pullup Resistor RSLO VSLO = +3V 100 kΩ
RECEIVER INPUTS (A, B)

VA or VB = +12V +125
Receiver Input Current IAB

VA or VB = -7V -100
μA

Receiver Differential Threshold
Voltage

VTH -7V ≤ VCM ≤ +12V -200 -90 -10 mV

-7V ≤ VCM  ≤ +12V, TA = 0°C to +70°C 10 30 70
Receiver-Input Hysteresis ΔVTH

-7v ≤ VCM  ≤ +12V, TA = -40°C to +85°C 5 30 70
mV

Receiver-Input Resistance RIN -7V ≤ VCM ≤ +12V (Note 1) 96 200 kΩ

Receiver-Input Open Circuit
Voltage

VOAB 2.6 V

RECEIVER OUTPUT (RO2)

Receiver-Output (RO2) High
Voltage

VRO2H ISOURCE = 4mA, VCC2 = +3.13V 2.4 V

Receiver-Output (RO2) Low
Voltage

VRO2L ISINK = 4mA, VCC2 = +3.13V 0.4 V

ISOLATION

60s 2500
Isolation Voltage (Notes 2, 3) VISO

1s 3000
VRMS

Isolation Resistance RISO TA = +25°C, VISO = 50V (Note 3) 100 10,000 MΩ
Isolation Capacitance CISO TA = +25°C 2 pF

ESD Protection Human Body Model (A, B, Y, Z) ±15 kV
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SWITCHING ELECTRICAL CHARACTERISTICS (MAX3535E) 
(VCC1 = +3.0V to +5.5V, VCC2 = +3.13V to +7.5V, RL = 27Ω, CL = 50pF, TA = -40°C to +85°C, unless otherwise noted. Typical values
are at VCC1 = +3.3V, VCC2 = +5V, TA = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Data Sample Jitter tJ Figure 6 220 285 ns

Maximum Data Rate fDATA
tJ = 25% of data cell, receiver and driver,
SLO = high (Note 4)

877 1136 kbps

SLO = high, Figure 5 250 450
Self-Oscillating Frequency fSOS

SLO = low, Figure 5 200 375
kHz

SLO = high, Figures 2, 6 490 855Driver-Differential Output Delay
Time

tDD
SLO = low, Figures 2, 6 850 1560

ns

SLO = high, Figures 2, 6 30 100Driver-Differential Output
Transition Time

tTD
SLO = low, Figures 2, 6 120 220 1000

ns

Driver-Output Enable Time tPZL, tPZH
SLO = high, DI = high or low,
Figures 3, 7

730 1400 ns

Driver-Output Disable Time tPHZ, tPLZ
SLO = high, DI = high or low,
Figures 3, 7

720 1300 ns

Receiver-Propagation Delay Time
to RO1

tPLH1,
tPHL1

Figures 4, 8 440 855 ns

Receiver-Propagation Delay Time
to RO2

tPLH2,
tPHL2

Figures 4, 8 40 ns

RO1, RO2 Rise or Fall Time tR, tF Figures 4, 8 40 ns

Receiver-Output Enable Time
RO1

tZL,tZH Figures 4, 9 30 ns

Receiver-Output Disable Time
RO1

tLZ,tHZ Figures 4, 9 30 ns

Initial Startup Time (from Internal
Communication Fault)

(Note 5) 1200 ns

Internal Communication Timeout
Fault Time

(Note 5) 1200 ns
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ELECTRICAL CHARACTERISTICS (MXL1535E) 
(VCC1 = +4.5V to +5.5V, VCC2 = +4.5V to +7.5V, TA = -40°C to +85°C, unless otherwise noted. Typical values are at VCC1 = +5V,
VCC2 = +5V, TA = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Logic-Side Supply Voltage VCC1 4.5 5.5 V

Isolated-Side Supply Voltage VCC2 4.5 7.5 V

Logic-Side Supply Current ICC1

Transformer not driven, ST1 and ST2
unconnected, RE = low, DE = high,
fDATA = 0, RO1 = no load

5.9 13 mA

RL = 27Ω 56 70
Isolated-Side Supply Current ICC2

fDATA = 0, SLO floating,
RO2 = no load, A, B
floating, Figure 1 RL = ∞ 10 16

mA

RL = 50Ω (RS-422), VCC2 = +4.5V, Figure 1 2.0 3.0
Differential Driver Output VOD

RL = 27Ω (RS-485), VCC2 = +4.5V, Figure 1 1.5 2.5
V

Driver Output High Voltage VDOH
No load, VDOH is measured with respect to
GND2

5.0 V

Driver Common-Mode Output
Voltage

VOC
RL = 27Ω or 50Ω, VOC is measured with
respect to GND2, Figure 1

1.0 3.0 V

Change in Magnitude of Driver
Differential Output Voltage for
Complementary Output States

ΔVOD RL = 27Ω or 50Ω, Figure 1 ±0.2 V

Change in Magnitude of Driver
Common-Mode Output Voltage
for Complementary Output States

ΔVOC RL = 27Ω or 50Ω, Figure 1 ±0.2 V

Driver enabled (DE =1)
DI = high, VY > -7V
DI = low, VZ > -7V

-250

Driver Short-Circuit Output
Current

IOSD
Driver enabled (DE =1)
DI = high, VZ < +12V
DI = low, VY < + 12V

+250

mA

Driver enabled (DE =1)
DI = high
-7V < VY < min[(VCC2 - 1V) +2V]
DI = low
-7V < VZ < min[(VCC2 - 1V) +2V]

-25

Driver Short-Circuit Foldback
Output Current

IOSFD
Driver enabled (DE =1)
DI = high
+1V < VZ < +12V
DI = low
+1V < VY < +12V

+25

mA
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ELECTRICAL CHARACTERISTICS (MXL1535E) (continued)
(VCC1 = +4.5V to +5.5V, VCC2 = +4.5V to +7.5V, TA = -40°C to +85°C, unless otherwise noted. Typical values are at VCC1 = +5V,
VCC2 = +5V, TA = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Input High Voltage, DE, DI, RE VIH VIH is measured with respect to GND1 2.0 1.45 V

Input High Voltage, SLO VIHS VIHS is measured with respect to GND2 4.0 2.1 V

Input Low Voltage, DE, DI, RE VIL VIL is measured with respect to GND1 1.45 0.8 V

Input Low Voltage, SLO VILS VILS is measured with respect to GND2 2.1 1.0 V

Logic-Side Input Current, DE, DI IINC ±2 μA

VA or VB = +12V +0.25
Receiver Input Current IAB

VA or VB = -7V -0.20
mA

Receiver Differential Threshold
Voltage

VTH -7V ≤ VCM ≤ +12V -200 -90 -10 mV

-7V ≤ VCM ≤ +12V, TA = 0°C to +70°C 10 30 70

Receiver-Input Hysteresis ΔVTH

-7V ≤ VCM ≤ +12V, TA = -40°C to +85°C 5 30 70

mV

Receiver-Input Resistance RIN -7V ≤ VCM ≤ +12V (Note 1) 96 140 200 kΩ

Receiver-Input Open-Circuit
Voltage

VOAB 2.6 V

Receiver-Output High Voltage
(RO1)

VRO1H ISOURCE = 4mA, VCC1 = +4.5V 3.7 4.3 V

Receiver-Output Low Voltage
(RO1)

VRO1L ISINK = 4mA, VCC1 = +4.5V 0.4 0.8 V

Driver-Output Leakage Current IOZ
DE = low
-7V < VY < +12V, -7V < VZ < +12V

±30 μA

Driver-Output Leakage Current IOZ
DE = low
-7V < VY < +12V, -7V < VZ < +12V

±30 ±100 μA

Receiver-Output (RO2) High
Voltage

VRO2H ISOURCE = 4mA, VCC2 = +4.5V 2.8 3.4 V

Receiver-Output (RO2) Low
Voltage

VRO2L ISINK = 4mA, VCC2 = +4.5V 0.4 0.8 V

DC-Converter Switching
Frequency (ST1, ST2)

fSW ST1, ST2 not loaded 290 460 590 kHz
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ELECTRICAL CHARACTERISTICS (MXL1535E) (continued)
(VCC1 = +4.5V to +5.5V, VCC2 = +4.5V to +7.5V, TA = -40°C to +85°C, unless otherwise noted. Typical values are at VCC1 = +5V,
VCC2 = +5V, TA = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

DC-Converter Impedance High
ST1, ST2

ROH Figure 13 4 6 Ω

DC-Converter Impedance Low
ST1, ST2

ROL Figure 13 2.5 5 Ω

RE Low Output Current for Fault
Detect

IOL
RE = sink current,
RE = +0.4V, fault not asserted

-40 -50 -80 μA

RE High Output Current for Fault
Detect

IOH
RE = source current,
RE = +VCC1 - 0.5V, fault asserted

60 100 140 μA

VCC2 Undervoltage-Lockout
Falling Trip

VUVL2 2.68 2.85 3.02 V

VCC2 Undervoltage-Lockout
Rising Trip

VUVH2 2.77 2.95 3.13 V

VCC1 Undervoltage-Lockout
Falling Trip

VUVL1 2.53 2.69 2.85 V

VCC1 Undervoltage-Lockout
Rising Trip

VUVH1 2.63 2.80 2.97 V

60s 2500
Isolation Voltage (Note 2) VISO

1s 3000
VRMS

SLO Pullup Resistor RSLO VSLO = +3V 100 kΩ
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SWITCHING ELECTRICAL CHARACTERISTICS (MXL1535E)
(VCC1 = +4.5V to +5.5V, VCC2 = +4.5V to +7.5V, RL = 27Ω, CL = 50pF, TA = -40°C to +85°C, unless otherwise noted. Typical values
are at VCC1 = +5V, VCC2 = +5V, TA = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Data Sample Jitter tJ Figure 6 220 285 ns

Max Baud Rate MAX SLO = high, Figure 5, (Note 6) 250 450 kBd

SLO = high, Figures 2, 6 430 855Driver-Differential Output Delay
Time

tDD
SLO = low, Figures 2, 6 850 1560

ns

SLO = high, VCC2 = +4.5V 45 100Driver-Differential Output
Transition Time

tTD
SLO = low, VCC2 = +4.5V 150 260 1000

ns

Driver-Output Enable Time tPZL, tPZH
SLO = high, DI = high or low,
Figure 3, 7

730 1400 ns

Driver-Output Disable Time tPHZ, tPLZ
SLO = high, DI = high or low,
Figures 3, 7

720 1300 ns

Receiver-Propagation Delay Time
to RO1

tPLH1,
tPHL1

Figures 4, 8 440 855 ns

Receiver-Propagation Delay Time
to RO2

tPLH2,
tPHL2

Figures 4, 8 0 ns

RO1, RO2 Rise or Fall Time tR, tF Figures 4, 8 0 ns

Receiver-Output Enable Time
RO1

tZL, tZH Figures 4, 9 0 ns

Receiver-Output Disable Time
RO1

tLZ, tHZ Figures 4, 9 0 ns

Initial Startup Time (from Internal
Communication Fault)

(Note 5) 1200 ns

Internal Communication Timeout
Fault Time

(Note 5) 1200 ns

0°C to +70°C 56
ST1, ST2 Duty Cycle

-40°C to +85°C 57
%

ESD Protection Human Body Model (A, B, Y, Z) ±15 kV

4

4

3

3

f

Note 1: Receiver inputs are 96kΩ minimum resistance, which is 1/8 unit load.
Note 2: 60s test result is guaranteed by correlation from 1s result.
Note 3: VISO is the voltage difference between GND1 and GND2.
Note 4: The maximum data rate is specified using the maximum jitter value according to the formula: data rate = 1 / (4tJ). See the

Skew section for more information.
Note 5: Initial startup time is the time for communication to recover after a fault condition. Internal communication timeout fault time

is the time before a fault is indicated on RE, after internal communication has stopped.
Note 6: Bd = 2 bits.
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____________________________________________________________________
(VCC1 = +5V, CL = 50pF (Figure 1), unless otherwise noted.)
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RL = 27Ω
SLO = VCC2

FIGURES 2, 6
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RL = 27Ω
SLO = GND2

FIGURES 2, 6

VCC2 = +5V

VCC2 = +3.13V (MAX3535E)

SWITCHER FREQUENCY
vs. TEMPERATURE

M
AX

35
35

E 
to

c0
8

TEMPERATURE (°C)

f S
W

 (k
Hz

)

603510-15

350

400

450

500

550

600

300
-40 85

SWITCHER FREQUENCY
vs. SUPPLY VOLTAGE

M
AX

35
35

E 
to

c0
9

VCC1 (V)

f S
W

 (k
Hz

)

5.04.54.03.5

350

400

450

500

550

600

300
3.0 5.5
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RECEIVER-OUTPUT (RO1) LOW VOLTAGE
vs. TEMPERATURE

M
AX

35
35

E 
to

c1
0

TEMPERATURE (°C)

V R
O1

L (
V)

603510-15

0.2

0.4

0.6

0.8

1.0

0
-40 85

ISINK = 4mA

VCC1 = +4.5V
VCC1 = +3V
(MAX3535E)

VCC1 = +5V

RECEIVER-OUTPUT (RO1) HIGH VOLTAGE
vs. TEMPERATURE

M
AX

35
35

E 
to

c1
1

TEMPERATURE (°C)

V R
O1

H 
(V

)

603510-15

2.5

3.0

3.5

4.0

4.5

5.0

2.0
-40 85

ISOURCE = 4mA
VCC1 = +3V
(MAX3535E)

VCC1 = +4.5V

VCC1 = +5V

DRIVER DIFFERENTIAL OUTPUT VOLTAGE
vs. DIFFERENTIAL OUTPUT CURRENT

M
AX

35
35

E 
to

c1
2

DRIVER DIFFERENTIAL OUTPUT CURRENT (mA)

V O
D 

(V
)

1008020 40 60

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

0
0 120

DE = HIGH

VCC2 = +3.9V
(MAX3535E)

VCC2 = +3.13V
(MAX3535E)

VCC2 = +7.5V

DRIVER-OUTPUT HIGH VOLTAGE
vs. DRIVER SOURCE CURRENT

M
AX

35
35

E 
to

c1
3

DRIVER SOURCE CURRENT (mA)

V D
OH

 (V
)

10080604020

-6
-5
-4
-3
-2
-1
0
1
2
3
4
5

-7
0 120

DE = HIGH

VCC2 = +3.13V
(MAX3535E)

VCC2 = +3.9V
(MAX3535E)

VCC2 = +7.5V

DRIVER-OUTPUT LOW VOLTAGE
vs. DRIVER SINK CURRENT

M
AX

35
35

E 
to

c1
4

DRIVER SINK CURRENT (mA)

V D
OL

 (V
)

10080604020

1
2
3
4
5
6
7
8
9

10
11
12

0
0 120

DE = HIGH

VCC2 = +3.13V
(MAX3535E)

VCC2 = +3.9V
(MAX3535E)

VCC2 = +7.5V

DRIVER DIFFERENTIAL OUTPUT VOLTAGE
vs. VCC2 SUPPLY VOLTAGE

M
AX

35
35

E 
to

c1
5

VCC2 (V)

V O
D 

(V
)

7.06.56.05.55.04.54.03.5

1.8

2.0

2.2

2.4

2.6

2.8

1.6
3.0 7.5

RL = 27Ω

FIGURE 1

RECEIVER OUTPUT (RO1) VOLTAGE
vs. LOAD CURRENT

M
AX

35
35

E 
to

c1
6

LOAD CURRENT (mA)

OU
TP

UT
 V

OL
TA

GE
 (V

)

105

1

2

3

4

5

0
0 15

OUTPUT HIGH, SOURCING

OUTPUT LOW, SINKING

DRIVER DIFFERENTIAL OUTPUT VOLTAGE
vs. TEMPERATURE

M
AX

35
35

E 
to

c1
7

TEMPERATURE (°C)

V O
D 

(V
)

603510-15

1

2

3

4

5

0
-40 85

FIGURE 1

VCC2 = +6V

RL = 27Ω
SLO = GND2

VCC2 = +3.13V
(MAX3535E)

VCC2 = +7.5V

ICC1 SUPPLY CURRENT
vs. VCC1 SUPPLY VOLTAGE

M
AX

35
35

E 
to

c1
8

VCC1 SUPPLY VOLTAGE (V)

I C
C1

 (m
A)

5.04.54.03.5

1

2

3

4

5

6

7

8

9

10

0
3.0 5.5

RL = OPEN
TRANSFORMER IS NOT DRIVEN

_______________________________________________________________________ ( )
(VCC1 = +5V, CL = 50pF (Figure 1), unless otherwise noted.)
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___________________________________________________________________ ( )
(VCC1 = +5V, CL = 50pF (Figure 1), unless otherwise noted.)

RECEIVER (RO1) PROPAGATION DELAY
(tPLH1)

MAX3535E toc19

RO
1V/div

A-B
1V/div

100ns/div

DRIVER PROPAGATION DELAY
(SLO = LOW)

MAX3535E toc20

Y
2V/div

DI
2V/div

400ns/div

Z
2V/div

DRIVER PROPAGATION DELAY
(SLO = HIGH)

MAX3535E toc21

Y
2V/div

DI
2V/div

400ns/div

Z
2V/div

JITTER vs. TEMPERATURE

M
AX

35
35

E 
to

c2
2

TEMPERATURE (°C)

t J 
(n

s)

603510-15

220

240

260

280

300

200
-40 85

VCC1 = 5.5V

VCC1 = 3.13V

DRIVER ENABLE
TIME PLUS JITTER

MAX3535E toc23

Y
2V/div

DE
2V/div

200ns/div

DRIVER DISABLE
TIME PLUS JITTER

MAX3535E toc24

Y
2V/div

DE
2V/div

200ns/div

RECEIVER (RO1) PROPAGATION DELAY
(tPHL1)

MAX3535E toc25

RO
1V/div

A-B
1V/div

100ns/div
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1 VCC1

2 ST1

3 ST2

4 GND1

5–10,
19–24

— —

11 GND2

12 Z

13 Y

14 VCC2

15 B

16 A

17 RO2

18 SLO

25 DI

26 DE

27 RE

28 RO1

/ 10μF 0.1μF VCC1 GND1

1 ST1

2 ST2

GND2

GND1

RS-485/RS-422 DE
( )

RS-485/RS-422 DE
( )

VCC2 10μF 0.1μF
VCC2 GND2

RS-485/RS-422

RS-485/RS-422

RO2 A - B > -10mV RO2 A - B < 
-200mV RO2 A B RO2

400kbps SLO GND2
SLO VCC2

DI ( ) Y ( ) Z
( )

DE (DI)
DE DE /

RE (RO1)
A B RO1 RE RO2

RE

RE RO1 A - B > -10mV RO1
A - B < -200mV RO1 A B RO1
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___________________________________________________________________

RL

RL

VOD VOC

Y

Z

1. 

DI

DE

HIGH

CL

CL

Y

Z

GND

GND2

RL

RL

2. 

TGM-240
1/2

BAT54C

TRANSFORMER
DRIVER

BARRIER
TRANSCEIVER

ISOLATION BARRIER

BARRIER
TRANSCEIVER

1/2
BAT54C

VOLTAGE
REGULATOR

GND2+3.0V TO +5.5V

DRIVER

RECEIVER

A

B

Y

Z

CL

SLO

RO2

ST1

RO1

RE

DE

DI

GND1

ST2 VCC2

VCC1

VCC2

0.1μF

0.1μF

CONTROL GROUND

RS-485 GROUND
10μF

10μF

MAX3535E

CL

2RL

5. 

500Ω
VCC2

CL

Y/Z

GND2

500Ω

3. 

1kΩ
VCC1/VCC2

CL

RO1/RO2

GND1/GND2

1kΩ

4. 



M
A

X
3535E

/M
X

L1535E

+3V +5V 2500VRMS RS-485/RS-422
±15kV ESD

______________________________________________________________________________________ 15
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DI

Z

Y

VDOH

VDOH

tDD tDD

tTD tTD

tJ

VOD = VY - VZ

tR < 10ns, tF < 10ns

1/2 VDOH

0V

-VDOH
20%

80%

1.5V 1.5V

80%

20%

6. 

tPLZ

VDOL + 0.5V

VDOH - 0.5V

VDOH/2

VDOH/2

tR < 10ns, tF < 10ns
1.5V1.5VDE

VDOH

Y, Z

VDOL

VDOH

0V

Y, Z

tPZL

2 x tJ

tPZH

tJ

tPHZ

OUTPUT NORMALLY HIGH

OUTPUT NORMALLY LOW

7. 

tR < 10ns, tF < 10ns

tPLH1

VRO1H/2

80%80%

20%20%

VRO1H/2
OUTPUT

INPUT
0V 0VVA - VB

VRO1H

VRO1L

RO1

RO2

tPLH1tPHL1

tPLH2tPLH2

tJ

tRtF

tJ

8. 

tR < 10ns, tF < 10ns
1.5V1.5V

RE

VRO1H

RO1

VRO1L

VRO1L + 0.5V

VRO1H - 0.5V

VRO1H

RO1

0V

OUTPUT NORMALLY LOW

OUTPUT NORMALLY HIGH

tHZ

tLZtZL

tZH

9. 
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________________________________
MAX3535E/MXL1535E RS-485/RS-422

RS-485/RS-422
2500VRMS (

)
1000kbps

( ) RS-485/
RS-422

MAX3535E/MXL1535E 420kHz ST1
ST2 MXL1535E MAX3535E

( )
10μF

( )

MAX3535E/MXL1535E
(

) RS-485 MAX3535E/
MXL1535E 1/8

256

MAX3535E/MXL1535E

( )

MAX3535E/MXL1535E
400kbps

(EMI)

MAX3535E/MXL1535E

MAX3535E/MXL1535E

-10mV -200mV (A - B)
-10mV RO1 ( 2)

0 MAX3535E/MXL1535E
RO1 10mV

+150°C

RE

RE RE
(RO1) RE

RE 100μA
( ) 60μA

( ) RE
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RE ( 3) RE

1) VCC1 ( 2.69V)

2) VCC2 ( 2.80V)

3) MAX3535E/MXL1535E

4) +150°C

RE RO1
( 3)

RO1 (
)

I/O RE
10

RE
RE

SLO SLO
GND2 400kbps

EMI

SLO
VCC2

RO1

RE

DE

DI

GND1

RE

OE

FAULT

VCC1

VCC1TRI-STATED BUFFER/
BIDIRECTIONAL MICROCONTROLLER I/O

FAULT

DRIVER OUTPUT BECOMES HIGH IMPEDANCE

FAULT DETECTED

OE

R

MAX3535E
MXL1535E

D

10. 
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______________________________________________________________________

1. 
TRANSMITTING LOGIC

INPUTS OUTPUTS

DE DI Y Z

1 1 1 0

1 0 0 1

0 X High impedance High impedance

2. 
RECEIVING LOGIC

INPUTS OUTPUTS

RE VA - VB RO1 RO2

0 >-10mV 1 1

0 <-200mV 0 0

0 Inputs open/shorted 1 1

1 >-10mV High impedance 1

1 <-200mV High impedance 0

1 Inputs open/shorted High impedance 1

3. 

NORMAL
MODE

FAULT MODES

FUNCTION
VCC1 > VUVH1
VCC2 > VUVH2

VCC1 < VUVL1
VCC2 > VUVH2

VCC1 > VUVH1
VCC2 < VUVL2

VCC1 < VUVL1
VCC2 < VUVL2

THERMAL
SHUTDOWN

INTERNAL
COMMUNICATION

FAULT

Transformer
driver

(ST1, ST2)
On On On On Off On

RE = 0 Active High High High High High

RE = VCC1
High

impedance
High

impedance
High

impedance
High

impedance
High

impedance
High impedance

RO1

RE = floating Active
High

impedance
High

impedance
High

impedance
High

impedance
High impedance

RO2 Active Active Active Active Active Active

Driver outputs (Y, Z) Active
High

impedance
High

impedance
High

impedance
High

impedance
High impedance

Internal barrier
communication

Active Disabled Disabled Disabled Disabled
Communication

attempted

Fault indicator on RE

Low
(60μA pull-

down)

High
(100μA pullup)

High
(100μA pullup)

High
(100μA pullup)

High
(100μA pullup)

High
(100μA pullup)
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____________________________

MAX3535E/MXL1535E
11 RS-485

12 MAX3535E/MXL1535E
4000

DIDERO

TGM-240
1/2

BAT54C

TRANSFORMER
DRIVER

BARRIER
TRANSCEIVER

ISOLATION BARRIER

BARRIER
TRANSCEIVER

1/2
BAT54C

VOLTAGE
REGULATOR

BA

R

D

RE

RO

DE

DI

R

120Ω
D

A

B

RERE

DIDERO

BA

R

D

GND2+3.3V

DRIVER

RECEIVER

A

B

Y

Z

SLO

RO2

ST1

RO1

RE

DE

DI

GND1

ST2 VCC2

VCC1

VCC2

120Ω

0.1μF

0.1μF

CONTROL GROUND

RS-485 GROUND
10μF

10μF

MAX3535E

R

D

11. RS-485



MXL1535E LTC1535 LTC1535
MXL1535E ( 4)

1:1.3CT

MAX3535E 4
MAX845 MAX253

420kHz
ET

( )

ET

ET = VMAX / (2 x fMIN)

VMAX fMIN
+5.5V 290kHz

ET 9.5V-μs 5 MAX845
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TGM-2501/2
BAT54C

TRANSFORMER
DRIVER

BARRIER
TRANSCEIVER

ISOLATION BARRIER

BARRIER
TRANSCEIVER

1/2
BAT54C

VOLTAGE
REGULATOR

GND2
+5V

DRIVER

RECEIVER

A

B

Y

Z

Y

Z

SLO

RO2

ST1

RO1

RO

RE

DE

DI

DI

GND1

ST2VCC2

VCC1

VCC2

0.1μF

0.1μF

CONTROL GROUND

RS-422 GROUND10μF

10μF

MAX3535E
MXL1535E 

MAX488

R

D

A

B

120Ω

120Ω

RD

DR

12. MAX3535E/MXL1535E RS-422

VCC1

ROH ROH

ROL ROL

TRANSFORMER DRIVER OUTPUT STAGE

TRANSFORMER
PRIMARY

GND1

ST1 ST2

13. 
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MAX3535E

5 1 :1 :1
1:1:1:1

+3.3V ( +3.6V) ET
6.2V-μs 6

+3.3V
6 1:1:1.3:1.3

HALO TGM-010 Midcom 95061
0.1in RS-485/RS-422

VCC1
VCC2

(+3.13V)
VCC2 +7.5V CTX01-14659
RS-485 VCC1 85mA (

) TGM250 1:1:1 VCC1
65mA ( ) VCC2

Ferronics 11-
050B 23 20:20

VCC1 51mA ( )

4. MXL1535E/MAX3535E
MANUFACTURER PART NUMBER ISOLATION VOLTAGE (1s) PHONE NUMBER

Cooper Electronic Technologies, Inc. CTX01-14659 500V 561-241-7876

Cooper Electronic Technologies, Inc. CTX01-14608 3750VRMS 561-241-7876

EPCOS AG (Germany)
(USA)

B78304-A1477-A3 500V
0 89-626-2-80-00
800-888-7724

Midcom, Inc. 31160R 1250V 605-886-4385

Pulse FEE (France) P1597 500V 33-3-85-35-04-04

Sumida Corporation (Japan) S-167-5779 100V 03-3667-3320

Transpower Technologies, Inc. TTI7780-SM 500V 775-852-0145

5. +5V MAX3535E

MANUFACTURER
PART

NUMBER
ISOLATION

VOLTAGE (1s)
PHONE

NUMBER
WEBSITE

TGM-010 500VRMS

TGM-250 2000VRMS

TGM-350 3000VRMS
HALO Electronics, Inc.

TGM-450 4500VRMS

650-903-3800 www.haloelectronics.com/6pin.html

BH Electronics, Inc. 500-1749 3750VRMS 952-894-9590
www.bhelectronics.com/PDFs/DC-
DCConverterTransformers.pdf

Coilcraft, Inc. U6982-C 1500VRMS
800-322-2645
44-1236-730595

www.coilcraft.com/minitrans.cfm

7825355 1500V
Newport/C&D Technologies

7625335 4000V
520-295-4300 www.dc-dc.com/products/productline.asp?ED=9

Midcom, Inc. 95061 1250V 605-886-4385 www.midcom-inc.com

PCA Electronics, Inc. EPC3115S-5 700V DC 818-894-5791 www.pca.com/Datasheets/EPC3117S-X.pdf

Rhom b us Ind ustr i es, Inc. T-1110 1800VRMS 714-898-0960 www.rhombus-ind.com/pt-cat/maxim.pdf

Premier Magnetics, Inc. PM-SM15 1500VRMS 949-452-0511 www.premiermag.com/pdf/pmsm15.pdf



±15kV ESD

Maxim ESD

Maxim

±15kV ESD ESD
ESD ESD MAX3535E/

MXL1535E ESD

±15kV

ESD

±15kV ESD A B Y Z I/O
GND2 ±2kV ESD

14 15
100pF ESD

1.5kΩ
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6. +3.3V MAX3535E

MANUFACTURER
PART

NUMBER
ISOLATION

VOLTAGE (1s)
PHONE

NUMBER
WEBSITE

TGM-040 500VRMS

TGM-240 2000VRMS

TGM-340 3000VRMS
HALO Electronics, Inc.

TGM-340 4500VRMS

650-903-3800 www.haloelectronics.com/6pin.html

BH Electronics, Inc. 500-2582 2000VRMS 952-894-9590
www.bhelectronics.com/PDFs/DC-
DCConverterTransformers.pdf

Coilcraft, Inc. Q4470-C 1500VRMS
800-322-2645
44-1236-730595

www.coilcraft.com/minitrans.cfm

78253335 1500V
Newport/C&D Technologies

76253335 4000V
520-295-4300 www.dc-dc.com/products/productline.asp?ED=9

95062 1250V
Midcom, Inc.

95063 1250V
605-886-4385 www.midcom-inc.com

PCA Electronics, Inc. EPC3115S-2 700V DC 818-894-5791 www.pca.com/Datasheets/EPC3117S-X.pdf

Rhom b us Ind ustr i es, Inc. T-1107 1800VRMS 714-898-0960 www.rhombus-ind.com/pt-cat/maxim.pdf

Premier Magnetics Inc. PM-SM16 1500VRMS 949-452-0511 www.premiermag.com/pdf/pmsm15.pdf

CHARGE-CURRENT-
LIMIT RESISTOR

DISCHARGE
RESISTANCE

STORAGE
CAPACITOR

Cs
100pF

RC 1MΩ RD 1500Ω

HIGH-
VOLTAGE

DC
SOURCE

DEVICE
UNDER
TEST

14. ESD
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ESD 200pF

I/O

5 MAX3535E/MXL1535E
250kHz

500kbps

25%
(tPLH1 tPHL1 ) 285ns

877kbps
( 16)

1.75Mbps

MAX3535E/MXL1535E

• MAX3535E/MXL1535E

•
DI SLO

• GND1 GND2
0.25in

IP 100%
90%

36.8%

tRL
TIME

tDL
CURRENT WAVEFORM

PEAK-TO-PEAK RINGING
(NOT DRAWN TO SCALE)

Ir

10%
0

0

AMPERES

15. 

0

10

5

20

15

30

25

35

45

40

50

0 500 750250 1000 1250 1500 1750 2000

DATA SKEW vs. DATA RATE

DATA RATE (kbps)

DA
TA

 S
KE

W
 (%

)

TYP SKEW
MAX SKEW

16. 
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____________________________
PROCESS: BiCMOS

TRANSISTOR COUNT: 7379

TGM-240 1/2
BAT54C

TRANSFORMER
DRIVER

BARRIER
TRANSCEIVER

ISOLATION BARRIER

BARRIER
TRANSCEIVER

1/2
BAT54C

VOLTAGE
REGULATOR

GND2
+3.3V

DRIVER

RECEIVER

A

B

Y

Z

SLO

RO2

ST1

RO1

μC
RE

DE

DI

GND1

ST2 VCC2

VCC1

VCC2

0.1μF

0.1μF

CONTROL GROUND

RS-485 GROUND
10μF

10μF

MAX3535E

__________________________________________________________________________
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