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ABSOLUTE MAXIMUM RATINGS

Logic Side—All Voltages Referenced to GND1.

..... -0.3V to +6V
-0.3V to (Vcc1 + 0.3V)
Isolated Side—All Voltages Referenced to GND2.

Y, Z Maximum Current
ST1, ST2 Maximum CUurrent.........ccccooiiiiiiiiieeieee +300mA
Continuous Power Dissipation (Ta = +70°C)

.-0.3V to +6V

28-Pin Wide SO

(derate 9.5mW/°C above +70°C) .........cccceevivieviiiiinienn, 750mW

MXL1535ECWI, MAX3535ECWI .......cooocvne 0°C to +70°C

Lead Temperature (soldering, 108)................ ............... +300°C

VOC2 oo -0.3V to +8V Operating Temperature Range
SLO. -0.3Vto (Vcce + 0.3V)
A B o +14V MXL1535EEWI, MAX3535EEWI ..
RO2 ... ..-0.3V to the lower of (Vcco + 0.3V) and +3.4V Junction Temperature
Yy Z -8V to +13V Storage Temperature Range...............
Digital Outputs Maximum Current

ROT, RO2 ..o +20mA

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 TABLE (MAX3535E)

(Vce1 = +3.0V to +5.5V, Ve = +3.13V to +7.5V, Ta = -40°C to +85°C, unless otherwise noted.

Vceo = +5V, Ta = +25°C.)

Typical values are at Vcc1 = +3.3V,

PARAMETER ‘ SYMBOL | CONDITIONS | MIN TYP MAX UNITS

LOGIC-SIDE SUPPLY (Vcci1, GNDA)

Logic-Side Supply Voltage Vet 3.0 5.5 \Y
Transformer not driven, ST1 and ST2

Logic-Side Supply Current Icct unconnected, RE = low, DE = high, 5.9 13 mA
foaTAa = 0, RO1 = no load

Vcc1 Undervoltage-Lockout

Falling Trip VuvLA 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 V| is measured with respect to GND1 2.0 v

Input Low Voltage, DE, DI, RE ViL V)L is measured with respect to GND1 0.8 v

Logic-Side Input Current, DE, DI lINC +2 pA

LOGIC OUTPUTS (RO1, RE)

Receiver-Output High Voltage VROTH ISOURCE = 4mA, Vcct = +4.5V 3.7 v

(RO1) ISOURCE = 4mA, Vccq = +3V 2.4

Receiver-Output Low Voltage VRO1L ISINK = 4mA, Vet = +4.5V 0.4 v

(RO1) ISINK = 4mA, Voot = +3V 0.4

Receiver-Output (RO1) Leakage RE = high, Vcc1 = +5.5V,

Current lozr 0<VRo1<Veet =1 WA

gittzrv Output Current for Fault loL RE = +0.4V, fault not asserted 40 60 80 PA

MAXIN
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DC ELECTRICAL CHARACTERISTICS TABLE (MAX3535E) (continued)

(Vce1 = +3.0V to +5.5V, Voce = +3.13V to +7.5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc1 = +3.3V,
Vcee = +5V, Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

E‘Et:é?h Output Current for Fault lon | RE = Vcor - 0.5V, fault asserted 440 -100  -60 UA

TRANSFORMER DRIVER (ST1, ST2)
DC-Converter Switching

Frequency (ST1, ST2) faw ST1, ST2, not loaded 290 460 590 kHz

DC-Converter Total Impedance RoHL Vcet = +4.5V, Figure 13 1.6 2.6 o

RonH + RoL (ST1, ST2) Voot = +3V, Figure 13 1.8 29

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

ISOLATED-SIDE SUPPLY (Vcc2, GND2)

Isolated-Side Supply Voltage Vcee 3.13 7.50 \
fDATA = 0, SLO floating, | RL = 27Q 56 70

Isolated-Side Supply Current Icce RO2 = no load, mA
A, B floating, Figure 1 RL = 10 16

VCQZ UnQervoltage—Lockout Vivle 268 285 302 v

Falling Trip

Ve Undervoltage-Lockout Vivho 277 205 313 v

Rising Trip
DRIVER OUTPUTS (Y, 2)

No load, VpoH is measured with respect to

Driver-Output High Voltage VDOH GND2 4 \
R.L = 50Q (RS-422), Vcco = +3.13V, 20 235
Figure 1
Differential Driver Output Vob V
RL = 27Q (RS-485), Vcce = +3.13V,
X 1.5 1.95
Figure 1
Driver Common-Mode Output RL = 27Q or 50Q, Voc is measured with
V 1. . V
Voltage oc respect to GND2, Figure 1 0 3.0

Change in Magnitude of Driver
Differential Output Voltage for AVOD RL = 27Q or 50Q, Figure 1 +0.2 V
Complementary Output States

Change in Magnitude of Driver
Common-Mode Output Voltage AVoc RL = 27Q or 50Q, Figure 1 +0.2 Y
for Complementary Output States

Driver enabled (DE =1)

DI = high, Vy > -7V -250
Driver Short-Circuit Output DI = low, Vz > -7V
c losb mA
urrent Driver enabled (DE =1))
DI = high, Vz < +12V +250

DI = low, Vy < +12V

MAXIMN 3
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DC ELECTRICAL CHARACTERISTICS TABLE (MAX3535E) (continued)

(Vce1 = +3.0V to +5.5V, Veee = +3.13V to +7.5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C,
Vcet = +3.3V, Veee = +5V).

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
DI = high
-7V < Vy < min[(Vcee - 1V) +2V]
-25
. DI = low
Driver Short-Circuit Foldback Driver 1 .7y < vz < min[(Vcez - 1V) +2V]
Outout C " losFD enabled . uA
utput Curren (DE =1) | DI'=high
+1V < Vz < +12V
+25
DI = low
+1V < Vy < +12V
SLEW-RATE SELECT (SLO)
Input High Voltage SLO VIHS VIHs is measured with respect to GND2 3.0 \
Input Low Voltage SLO ViLs V|Ls is measured with respect to GND2 1.0 V
SLO Pullup Resistor RsLo VsLo = +3V 100 kQ
RECEIVER INPUTS (A, B)
) VaorVe = +12V +125
Receiver Input Current IAB uA
VaorVp =-7V -100
Receiver Differential Threshold
- < < - - -
Voltage VTH 7V <Vem £ +12V 200 90 10 mV
) . -7V <Vem £ +12V, Ta = 0°C to +70°C 10 30 70
Receiver-Input Hysteresis AVTH mV
-7v<Veom £ +12V, Ta = -40°C to +85°C 5 30 70
Receiver-Input Resistance RIN -7V <Veom £ +12V (Note 1) 96 200 kQ
Receiver-Input Open Circuit
\Y 2. Y
Voltage OAB 6
RECEIVER OUTPUT (RO2)
Receiver-Output (RO2) High B _
Voltage VRO2H ISOURCE = 4mA, Vcce = +3.13V 2.4 Vv
Receiver-Output (RO2) Low B B
Voltage VRO2L ISINK = 4mA, Vceo = +3.13V 0.4 Vv
ISOLATION
Isolation Volt (Notes 2, 3) V €0s 2500 V|
solation Voltage (Notes 2,
g ISO 1s 3000 RMS
Isolation Resistance Riso Ta = +25°C, V|so = 50V (Note 3) 100 10,000 MQ
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)

(Vce1 = +3.0V to +5.5V, Veoce = +3.13V to +7.5V, RL = 27Q, C| = 50pF, Ta = -40°C to +85°C, unless otherwise noted. Typical values
are at Vcct1 = +3.3V, Veeo = +5V, Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Data Sample Jitter ty Figure 6 220 285 ns
. ty = 25% of data cell, receiver and driver,
Maximum Data Rate fDATA STO = high (Note 4) 877 1136 kbps
. SLO = high, Figure 5 250 450
Self-Oscillating Frequency fsos —— - kHz
SLO = low, Figure 5 200 375
Driver-Differential Output Delay oD SLO = high, Figures 2, 6 490 855 .
Time SLO = low, Figures 2, 6 850 1560
Driver-Differential Output o SLO = high, Figures 2, 6 30 100 ns
Transition Time SLO = low, Figures 2, 6 120 220 1000
Driver-Output Enable Time tpzL, tPzH S.LO = high, DI = high or low, 730 1400 ns
Figures 3, 7
. . . SLO = high, DI = high or low,
Driver-Output Disable Time tPHZ, tPLZ Figures 3, 7 720 1300 ns
Receiver-Propagation Delay Time tPLH1, Figures 4, 8 440 855 ns
Receiver-Propagation Delay Time tPLH2, '
to RO2 tPHLo Figures 4, 8 40 ns
RO1, RO2 Rise or Fall Time tR, tF Figures 4, 8 40 ns
Receiver-Output Enable Time ZL7H Figures 4, 9 30 ns
RO1
Receiver-Output Disable Time HLztHz Figures 4, 9 30 ns
RO1
Initial Sta.rtup. Time (from Internal (Note 5) 1200 ns
Communication Fault)
Internal Communication Timeout (Note 5) 1200 ns
Fault Time
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ELECTRICAL CHARACTERISTICS (MXL1535E)

(Vce1 = +4.5V to +5.5V, Voo = +4.5V to +7.5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc1 = +5V,
Vcee = +5V, Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Logic-Side Supply Voltage Vet 45 55 \
Isolated-Side Supply Voltage Vcee 4.5 7.5 \

Transformer not driven, ST1 and ST2
Logic-Side Supply Current lcct unconnected, RE = low, DE = high, 5.9 13 mA
fpaTA = 0, RO1 = no load

fDATA = 0, SLO floating, RL =27Q 56 70
Isolated-Side Supply Current Icc2 RO2 =noload, A, B mA
floating, Figure 1 RL=o 10 16
) ) ) RL = 50Q (RS-422), Vceo = +4.5V, Figure 1 2.0 3.0
Differential Driver Output VoD - V
RL = 27Q (RS-485), Vcco = +4.5V, Figure 1 15 2.5
Driver Output High Voltage VDOH gilggd‘ VDOH is measured with respect to 5.0 \

Driver Common-Mode Output
Voltage

RL = 27Q or 50Q, Voc is measured with

respect to GND2, Figure 1 1.0 3.0 %

Voc

Change in Magnitude of Driver
Differential Output Voltage for AVoD RL = 27Q or 50Q, Figure 1 +0.2 \Y
Complementary Output States

Change in Magnitude of Driver
Common-Mode Output Voltage AVOC RL = 27Q or 50Q, Figure 1 +0.2 V
for Complementary Output States

Driver enabled (DE =1)

DI = high, Vy > -7V -250
Driver Short-Circuit Output DI = low, Vz > -7V
s losb mA
urrent Driver enabled (DE =1)
DI = high, Vz < +12V +250

DI = low, Vy < + 12V

Driver enabled (DE =1)
DI = high

-7V < Vy < min[(Vcecz - 1V) +2V] -25
DI = low

-7V < Vz <min[(Vcc2 - 1V) +2V]
losFD mA
Driver enabled (DE =1)
DI = high

+1V < Vz < +12V +25
DI = low

+1V < Vy < +12V

Driver Short-Circuit Foldback
Output Current

6 MAXIN



http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

+3VE+5V. 1€ 1#2500Vavsha B HIRS-485/RS-422
Wkas, HH+15kV ESDRIF

ELECTRICAL CHARACTERISTICS (MXL1535E) (continued)

(Vce1 = +4.5V to +5.5V, Voo = +4.5V to +7.5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc1 = +5V,
Vcee = +5V, Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input High Voltage, DE, DI, RE A V|H is measured with respect to GND1 2.0 1.45 v
Input High Voltage, SLO VIHsS ViHs is measured with respect to GND2 4.0 2.1 \Y
Input Low Voltage, DE, DI, RE ViL VL 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 \
Logic-Side Input Current, DE, DI IINC +2 pA
) VaorVe = +12V +0.25
Receiver Input Current IAB mA
VaorVeg =-7V -0.20
Receiver Differential Threshold
- < < _ _ -
Voltage VTH 7V <Vom £ +12V 200 90 10 mV
-7V <Vom £ +12V, Ta = 0°C to +70°C 10 30 70
Receiver-Input Hysteresis AVTH mV
-7V <Vom £ +12V, Ta = -40°C to +85°C 5 30 70
Receiver-Input Resistance RIN -7V <Veom £ +12V (Note 1) 96 140 200 kQ
Receiver-Input Open-Circuit
Voltage Voas 2.6 Y
F:S?;ver-Output High Voltage VROTH ISOURGE = 4mA., Voo = +4.5V 37 43 v
Receiver-Output Low Voltage VROAL ISINK = 4mMA. Veeo = +4.5V 0.4 08 v
(ROT)
. DE = low
Driver-Output Leakage Current loz 7V < Vy < 412V, -7V < Vz < 412V +30 pA
) DE = low
- + +
Driver-Output Leakage Current loz 7V <Vy < +12V, -7V < V7 < +12V +30 +100 uA
Receiver-Output (RO2) High VROZH ISOURCE = 4mA, VCea = +4.5V o8 34 v
Voltage
Receiver-Output (RO2) Low
\Y | =4mA, V = +4.5V 4 . \Y
Voltage RO2L SINK = 4mA, Vceo = +4.5 0 0.8
DC-Converter Switching fsw  |ST1, ST2 not loaded 200 460 590 | KHz

Frequency (ST1, ST2)

MAXIMN 7
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ELECTRICAL CHARACTERISTICS (MXL1535E) (continued)

(Vce1 = +4.5V to +5.5V, Voo = +4.5V to +7.5V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Vcc1 = +5V,
Vcee = +5V, Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
DC-Converter Impedance High .
ST1, ST2 RoH Figure 13 4 6 Q
DC-Converter Impedance Low )
ST1, ST2 RoL Figure 13 25 5 Q
RE Low Output Current for Fault RE = sink current,
Detect lov RE = +0.4V, fault not asserted 40 50 -80 WA
RE High Output Current for Fault RE = source current,
Detect loH RE = +Vce1 - 0.5V, fault asserted 60 100 140 WA
Vccz Undervoltage-Lockout
Falling Trip VyuvL2 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
Vce1 Undervoltage-Lockout
Rising Trip VUVHA1 2.63 2.80 2.97 \
Isolation Volt (Note 2) Y 60s 2500 Y
solation Voltage (Note

g ISO 1s 3000 RMS

SLO Pullup Resistor RsLo VsLo = +3V 100 kQ

8 MAXIN
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SWITCHING ELECTRICAL CHARACTERISTICS (MXL1535E)

(Vce1 = +4.5V 1o +5.5V, Voce = +4.5V to +7.5V, RL = 27Q, CL = 50pF, Ta = -40°C to +85°C, unless otherwise noted. Typical values
are at Vcc1 = +5V, Voo = +5Y, Ta = +25°C))

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Data Sample Jitter ty Figure 6 220 285 ns
Max Baud Rate MAX SLO = high, Figure 5, (Note 6) 250 450 kBd
Driver-Differential Output Delay oD SLO = high, Figures 2, 6 430 855 NS
Time SLO = low, Figures 2, 6 850 1560
Driver-Differential Output o SLO = high, Vcco = +4.5V 45 100 ns
Transition Time SLO = low, Vce2 = +4.5V 150 260 1000
. ) SLO = high, DI = high or low,
Driver-Output Enable Time tpzL, tPzH Figure 3, 7 730 1400 ns
) ) . SLO = high, DI = high or low,
Driver-Output Disable Time tPHZ, tPLZ Figures 3, 7 720 1300 ns
Receiver-Propagation Delay Time tPLH1, Figures 4, 8 440 855 ns
to RO1 tPHL1
Receiver-Propagation Delay Time tPLH2, '
o RO2 tPHL2 Figures 4, 8 40 ns
RO1, RO2 Rise or Fall Time iR, tF Figures 4, 8 40 ns
Receiver-Output Enable Time 1.tz Figures 4, 9 30 ns
ROA
Receiver-Output Disable Time Lz thz Figures 4, 9 30 ns
ROA
Initial Startupl Time (from Internal (Note 5) 1200 ns
Communication Fault)
Internall Communication Timeout (Note 5) 1200 ns
Fault Time
0°C to +70°C 56
ST1, ST2 Duty Cycle %
-40°C to +85°C 57
ESD Protection Human Body Model (A, B, Y, 2) +15 kV

Note 1: Receiver inputs are 96kQ minimum resistance, which is 1/8 unit load.

Note 2: 60s test result is guaranteed by correlation from 1s result.

Note 3: V|SQ 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.

MAXIMN 9
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(Vcct1 = +5V, CL = 50pF (Figure 1), unless otherwise noted.)
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+3VE+5V. 1€ 1#2500Vavsha B HIRS-485/RS-422
Wkas, HH+15kV ESDRIF

S
BT ERM (4)
(Vcct1 = +5V, CL = 50pF (Figure 1), unless otherwise noted.)
RECEIVER-OUTPUT (R01) LOW VOLTAGE RECEIVER-OUTPUT (RO1) HIGH VOLTAGE DRIVER DIFFERENTIAL OUTPUT VOLTAGE
vs. TEMPERATURE vs. TEMPERATURE vs. DIFFERENTIAL OUTPUT CURRENT
1.0 ‘ - 50 l 1= 40 ‘ o
IsINk = 4mA |2 \ b DE=HIGH |2
g 45 | Veci=+5V —lé 35 \\ 4
08 H : | E N Bl
o 30 N \ Voo = +3.9V
| Veor=+45V MAX3535E
e H 40 CcC1 =+ ’5 \ ( )
2 s = X
5 5 35 8 20
£ 04 = = VCC2:+3‘13V\ \
' Veer =+3V 30 15 [(MAX3535E)
Voo = +45V | (MAX3535E) 0 | /\
02 ' -
I X 25 [~ yeep =43V 05 Vogo=+75V \
(MAX3535E) ISOURCE = 4MA ' ‘ \ \
0 Veey =+5V 20 | L 0
40 15 10 35 60 85 40 -5 10 35 60 85 0 20 40 60 80 100 120
TEMPERATURE (°C) TEMPERATURE (°C) DRIVER DIFFERENTIAL OUTPUT CURRENT (mA)
DRIVER-OUTPUT HIGH VOLTAGE DRIVER-OUTPUT LOW VOLTAGE DRIVER DIFFERENTIAL OUTPUT VOLTAGE
vs. DRIVER SOURCE CURRENT vs. DRIVER SINK CURRENT vs. Vg2 SUPPLY VOLTAGE
5 2 12 - 28 — -
A DE = HIGH |2 » DE = HIGH | R-270 |2
p— 3 g 3
3 b~ 7\\\‘\ % 10 . } é 26 g
2 = - 9 ad TSRO
1 FVeco=+3.13V N 8 24
= o} (Maxssase) AN P ~
= ‘ = Veeo =+3.9V =
8 ; \ g E [~ (MAX3s35E) 8 22
3 oy ‘ ‘ 20
Voo = +7.5V 4 Vego = +3.13V /
-4 3 (MAX3535E) —
5 2 - 1.8
Vego =+3.9V ﬁ
6 T (MAX3s35E) 1 — ‘ FIGURE 1
7 0 — 16
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DRIVER SOURCE CURRENT (mA) DRIVER SINK CURRENT (mA) Veca (V)
RECEIVER OUTPUT (R0O1) VOLTAGE DRIVER DIFFERENTIAL OUTPUT VOLTAGE Icc1 SUPPLY CURRENT
vs. LOAD CURRENT vs. TEMPERATURE vs. Vcg1 SUPPLY VOLTAGE
5 5 ‘ 10 -
RL=27Q g 9 Rp = OPEN i
OUTPUT HIGH, SOURCING S TRANSFORMER IS NOTDRIVEN — |~ |2
4 4 | = 8 =
= v, 75V ‘ !
= o2 =+7. Voo = +6V
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+3VE +5V. 1€ {#2500VaushE B HIRS-485/RS-422
Wk g5, #%H=+15kV ESDRIF

BAT R ()

(Vcct1 = +5V, CL = 50pF (Figure 1), unless otherwise noted.)

RECEIVER (RO1) PROPAGATION DELAY DRIVER PROPAGATION DELAY DRIVER PROPAGATION DELAY

(tpLu1)

MAX3535E toc19 MAX3535E toc21

(SLO =LOW) (SLO = HIGH)

MAX3535E toc20

A-B 1v: : I q o
W/div | ’ i e Rl o v
: | | D
Y Y
2V/div 2V/div
RO
1V/div
YA YA
2V/div 2V/div
100ns/div 400ns/div 400ns/div
DRIVER ENABLE
JITTER vs. TEMPERATURE TIME PLUS JITTE
300 N S S e
% DE
280 = 2V/div
260
20 ;V/d'
iv
Voot =3.13V |
|
220 [ t
Vee1=5.5V
200 I -
-40 -15 10 35 60 85 200ns/div
TEMPERATURE (°C)
DRIVER DISABLE RECEIVER (RO1) PROPAGATION DELAY
TIME PLUS JITTE (tpHL1)
e
— '
SRR N DE AB
................. 2V/div 1V/div
4
Y N
; b R RO
2V, O
Ja - 1V/div

200ns/div 100ns/div
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+3VE+5V. 1€ 1#2500Vavsha B HIRS-485/RS-422
Wkas, HH+15kV ESDRIF

5 A
Bl A R Ihe
1 Veet Logic WA AL R R A . 10pEH 0. 1pFRZAH Vecr 5855 GNDI .
. AR AR IR AR AN AL 1 FL VR . FEEE ST1 S5 MR B AR FE 2R I 2k, el 8 2 1 Bl g
. SRR UK S A A 2 LIRS Y . PR ST2 S0 B AR FE AR IR AR I, 1l B 2 1 B )
3 ST2 Logic 1Bt 2% .
4 GND1 Logic WM. M TRETEFR, A5 GND2EE.
5-10, _ _ ERE S
19-24
11 GND2 Isolated M. XFRETEFR, AE5 GNDL#ER.
12 7 Isolated RS-485/RS-422 [ AHIR B4 i . DE AR H TS0 =5 2 B IR R, s,
CEZ(E B “HEAum” 5y )
13 v Isolated RS-485/RS-422 [RIAHIR Sh ki i . DE MK Aol b =9 2 B B R, i .
CEZAERI0 “HFHu A 55y . )

B B AL A A . I Voo SRR B R A i . T LopF ARl 0.1 pFFLAHE

14 Veez Isolated Veer B # GND2.
15 B Isolated RS-485/RS-422 2553 IS8 SOFH i A
16 A Isolated RS-485/RS-422 2553 H2 IS 45 R AH i A
17 RO2 Isolated P i eliciR i, RO2IGAARL. #HA-B>-10mV, WRO2ZENEHET. HA-B<
solate 200mV, W RO2ZEMLHLT. A5 BIFAS s G RIN, 2RR8UR IR 6 RO27E L
18 S¥e) Isolated IR BhE R HE HA A . W T i m 400kbps I EHE B2, 5 SLO#%E GND2; X T i
BR# R, ¥ SLOE Ve 3R .
o5 DI Logi Wshafi A . K DIE A (FHHF, stk shasii it Y A (e F, SRsherit 2>k
ogie = ().
= (1K)
6 DE Loai K sheh [ REHI A . DE N & AP, K shi i A SOt R MK sh#s A (DDAEAL .
ogie DEFZNT, URENEEE H . DE AR BEUCAS A /0 .

o Bk i (0 RE S LA Y . RECHIRAL PN, SRttt RODA R, FFEREE
27 RE Logic Tl 2 A A B, H RO1BZ . REAMI RO2, ALK,
e fil 5 BRSBTS RESR AL R LA -

AR E . REAMICHETFET, ROIAR. # A-B>-10mV, W RO NEET. #
28 RO1 Logic ééff -200mV, MW RO2ZEAMMLHT-. A5 BESSEMEET, KRR M RO1ESN
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+3VE +5V. 1&#2500Vhusha B HIRS-485/RS-422
Wkes, #H+15kV ESDRF

iz rE B

L

! Vec2
R 5000
Voo Voo Yz —e- 5000
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m .
GND2
z
&l 1. Frshas L i 7 26 5] 3. Fr shas st i 171 6
HIGH
Vee1/Vec2
1kQ
DE O
\
/ RO1/R02 1kQ
+
DI 7 CL
GND2 @
CL
GND1/GND2
—GND
JE] 2. FE St I r s [E] 4. BENL AT 7 177 7%
TGM-240 \
- BAT54C
: — J:— CONTROL GROUND

% RS485 GROUND

12
BAT54C

ISOLATION BARRIER

70
+3.0VT0 +5.5V ST |ST2 ‘ GND2 Veeo
Jy Vecs TRANSFORMER |
I+ DRIVER VOLTAGE
O-WFI IWMF ; REGULATOR
RO1 - !
; B
7 RECEVER |02
DE
! ﬁ DRIVER | Y
—iH L
DI :
> ' Veca lCL p— 07
MAXIM g;
GNDT| MAXOSE ‘pppiER | BARRIER 50
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+3VE+5V. 1€ 1#2500Vavsha B HIRS-485/RS-422
Wkas, HH+15kV ESDRIF

H KK

0 . g <10ns, tr < 10ns 15V ty<10ns, tr <10ns
Va-Vg ¥ v
INPUT
—»| ) |[-— — {PHL1 [ tpLt
— [y
VRotH \ Vrothf2
RO P\ T Vaom/2 1
QUTPUT
VaoiL Ll ) |— 0
RO2 ———— —————
80% 7~ 80%
Vop=Vy-Vz /
20% 20%
tpio — ’4* —] e b
i |-— g |-—
El 6. 3K Sl 1% i AL ] 8. LA % i AL
< 10ns, tr < 1005 X
DE 15 — 15V _ \ i
fe 15/ 150
ta<10ns, tr < 10ns
—» b |[— —» b7 —
Voo —» i | — 17 [—
vz L\ Voou2 i} VoL + 05V Vot \
\ OUTPUT NORMALLY LOW RO1 N - VRo1L+0.8V
Voo QUTPUT NORMALLY LOW
VaoiL
V]
oo / OUTPUT NORMALLY HIGH \ Vaorh
V1 LI o Vogs- 05 QUTPUT NORMALLY HIGH
RO - b Vaoth- 0.5V
o W _/
— — -
PIH phy [ o e
— 2y —|) |[-—
El 7. B 73 RE 5 25 0 7 9. FEICAAE E 5 25 I 7
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+3VE+5V. 1&H#H2500VrvshE &I RS-485/RS-422

Wiess, #FHH+15kV ESDIRIF

eSS
MAX3535E/MXL1535E J2 i 5 5 RS-485/RS-422 2 W T UK
KA, TERS-485/RS-422 B 8 M 5 4 i e o 4 1l 22 4 ) 2.
(] 32 {4 2500V gps L PR B3 . 224 B B2 0 001 19 L B P, . (8
n, MR BOFE AR KET, xS 3R AT DL BS HR R 2 2 sE B
1000kbps MR BUEA(E . W =2 H IR LA 55 —#F o2
RAREZ ERN & ERA), AIrEZHBM 5 RS-485/
RS-422 [ B 2 (B AT HCE 1L i . B A B iR IR
B0 R -2, S RESHD, X2 REERETIA
SRAEBL SN FIBE — 5 B IERT .
W B 2 B 5 3040 F R ) 4 2R P 5 TR g 2k P ) b T
W 8 1) A0S i 4 A, 6 5 T A PR R RE 9% A 32 4
HREZE, FEEBEEN. SRR ES WAL E S
MAX3535E/MXL1535E [ 420k Hz 4% [ % 9% 35 % %
ST1. ST2AH%E. H T MXL1535E5 MAX3535E% H
e O 5 3 R T AEAE AR TR A R R R, TR L AR R Y 2
WAZRE R [R] 9 B B AR R AR (W AL FAr).
SN AT LR A R A AR E P MK 10pF
RS R AT A B TE L (0 RS (WL A T .
MAX3535E/MXL1535EH U df — N 2Z 0K, —
W AN B P EREL S, PR I Sk B R 2 (B
P BT HLZY ) K 1% RS-485 5 5 52 HB1F 5. MAX3535E/
MXL1535E# W N 1/8 ALz, 7EF — &Kk bi%
SO 256 R

MAX3535E/MXL1535E B A KRR, S ERH
ATF B A i, B2 2 UC i ) A5 4 2% 1 A 1 B B4
b F A% FLARASI, BT DU A B2 0o i o 8 R T
L “ BRI F57).

MAX3535E/MXL1535E B A IR ghan i fe ¥, Hips &
T 400kbps i, AT ABEAR i T HLZE A A R U EC AT 512 A9
LG T3 (EMID R ST . B Shas i oA At sl A FL R
Hrag gy, JFRAT R, HAb AR S RAE

16

e, FHE, ARIHBEEESES, MR
M. MAX3535E/MXL1535EH A H R, H I
B sy ] 3 AL P AR, T R PR T 25 K B4

ESse Tl
BRSO A\ R ST BRI, s G DU TS (9 (e 4 2k T
(13K sh 25 5 40 T 25 AR AS B, MAX3535E/MXL1535E 1]
DL A5 42 05 i o i oA 38 v EE T A R 2 T
-10mV £ -200mV Z [|] . A ZaBWRmABRE (A -B)K
THET -10mv, ROIVAZEEHET (£2). EIAKIE
A RO, G2 2% ity U P R BB 2 A 1 25 4 B A
HER 2 0. BT MAX3535E/MXL1535E #0025 1B {4
WE, # RO15IMMZE BT EA 10mV B H/h g

MR

I Zhas R A

A PRRATL ] A 77 L P 55 o 2 3 4 5 DR Y 3o v PRI
FIIhFE . 58— R4 A IR AL R AR ), A B A A
P Y ] A X A6 19 0 R (R 7 RIER A5 38 RO BT
B, HE R +150°0C I, 5 0K Bh 4 f ot A
FELARZS

BB RE

REBEAT DURIPE A T DL . RS ARE, RESE
il 2 i AR (RO VES T, RE FRIE R
P TAERORE . X RO D RE IR Bh g S, 1%
SRS AT LA R 2 HOB 4R TR IS . SRR
AHVEIKS) RES, B A RUEL 100pA P #REL AL i BK 5)
Ay (H LR ), AT DUE T 6opA PR TR B L I R
B AR (JOHRR ). ) RE 72 i 2 0o 6 RE it D g
B, U — N TTHLBRIK ), %] LY B R
SRR RE J1, DASTIR A R B
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+3VE+5V. 1&H2500VrvshE & HTRS-485/RS-422

BHARKSIREN, EHIENRE NI~ (%3). RE
RO T R % A A T RE IE B, T v BT RA HE PR
[ B s hare SN IR NS
1) Ve ERHEEACT ZOESUE B E FRFRE R 2.69V).
2) Veeo ERIFREART R EBUE BHE @FRFREH2.80V).
3) FTEWITH MAX3535E/MXL1535E 5 /@ &2 5 — Ml {5
A [
4) EE R +150°C WARFRIE, MHaRfFiE A O .
HepE ML, 25 REMARFSF, W RO1 VI 23258 & F
WA (R 3). BeUlCHR i A Ui 1 JF 2% 5 % R 23 3 B
W&, R, XHEMSHE ROIHFAZBEHTRE (&L
R FBAY).

Wik7s, #HH+15kV ESDIRHF

o Bl Al e 0L TE) /0 H 2R B = 25 5% o 2 B RE 9 R2S
AR EESEGER, WE0fR. fA=ES R,
TCIE AN RE £ (9 FL s 7 45 0 ] D 32 48 3 - OB BRI
R, #RA (IR B A . AR AR S I REY
[ 2% K 4% -

BEREFEE

SLO% A AR ELEIR gk th oA w4 R SR % . ¥ SLo
2 GND2, EFAGERG L, B # R A8 T 400kbps BT
AT DL BRAR B T 1% 4 2 19 R R DT IC BT 51 19 EMIANE 5 )
Sb. T RRAREE EE SlNIR B A R S TS R R
B[R], A O T AR B . SLO A B
B Ve, EFEEE, AVFEEBHREE.

TRI-STATED BUFFER/ Veet

BIDIRECTIONAL MICROCONTROLLER I/0

Vi
RO1 CC1

MAXIM
o MAX3535E
MXL1535E

FAULT

o
=
2

M \_
t DRIVER OUTPUT BECOMES HIGH IMPEDANCE

=4

FAULT DETECTED

1

A 10. BB IR A
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+3VZE+5V. 1&#2500Vaushd B HIRS-485/RS-422
Wk g5, #%H=+15kV ESDRIF

ThEER

®1. REZE

TRANSMITTING LOGIC

INPUTS OUTPUTS
DE DI Y z
1 1 1 0
1 0 0 1
0 X High impedance High impedance
*2. BUEE
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
o .
#*3. WERK
NORMAL
MODE FAULT MODES
Vcet > Vuvhi | Veet < Vuvet | Veet > Vuvhi | Veet < Vuvet THERMAL | o iMUNICATION
Vce2 > VuvH2 | Vec2>VuvH2 | Vec2 <Vuve2 | Vec2<Vuviez2 | SHUTDOWN FAULT
Transformer
driver On On On On Off On
(ST1, ST2)
RE=0 Active High High High High High
= _ High High High High High L
RO1 E = Veer impedance impedance impedance impedance impedance High impedance
RE = floating Active . High ) High ) High . High High impedance
impedance impedance impedance impedance
RO2 Active Active Active Active Active Active
Driver outputs (Y, Z) Active . High : High . High ) High High impedance
impedance impedance impedance impedance
Internal barrier Active Disabled Disabled Disabled Disabled Communication
communication attempted
Low High High High High High
Fault indicator on RE (G%UA p;“" (100pA pullup) | (100pA pullup) | (100uA pullup) | (100uA pullup) | (100uA pullup)
own
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+3VE+5V. 1€ 1#2500Vavsha B HIRS-485/RS-422
Wkas, HH+15kV ESDRIF

NHEE FIFLES . S 12 s FLBE T, MAX3535E/MXL1535E HfE
, ek, EATRKERBIT 4000 R AHELE. A TR
BEH (5, 5B T S DU AR P B R D

G 53 SR AT RS

q
) ¢ 3 o DI
%1209
A — DE

MAX3535E/MXL1535E W & #% 81k T 2% s A& 52k L AL
MEGEEE . E 1R — L ) RS-485 £ 55 W 45 [

FD
GND2

L

<]_

CONTROL GROUND

RS-485 GROUND

433V ST ST2 ' Voo
Vect TRANSFORMER |
+ DRIVER VOLTAGE
O.1uFI ImuF ; REGULATOR
= = ; )/I A
RO1 !
T B _H_ QL
AE : RECEVER [Ro2
DE } ®
> ; ﬁ DRIVER |V |
_H_ D 7 1200
DI > 3 Ve _| ®
MAXIM =T Y;/
GNDT |  MAXSS3SE “prooer 1 BARRIER _:\7
1 TRANSCEIVER |  TRANSCEIVER
ISOLATION BARRIER
P 11, IR ZRIRS-485 P24

MAXIMN
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+3VE+5V. 1&H#H2500VrvshE &I RS-485/RS-422

Wikas, HH+15kV

ESD{R#F

12
BAT54C

TGM-250

12
BAT54C

v

J_— CONTROL GROUND

%7 RS-422 GROUND

5V
Vo2 GND2 st2| [sti :
! TRANSFORMER Veet -
VOLTAGE DRIVER @ +[10F |01
REGULATOR | T T AAAKIAN
A ; = = | NCT® MAX488 Y
120Q R _H_ || RO1 D4(>
S B ' DI
RECEIVER : fE ’
1 RE
RO2 ; . A
3 DE J:‘ w0 R
v | DRIVER E 3 ,j AT
< | <o e
O ' —l
: Dl =
Veco }
Maam
) BARRIER ' BARRIER ,"w”ﬁi(fgggff G—N_[l’l
TRANSCEIVER | TRANSCEIVER —
ISOLATION BARRIER

FEl 12. MAX3535E/MXLI1535E JTITF RS-422 2k % th 24 %

TRANSFORMER DRIVER OUTPUT STAGE
Veet

ST iy~ ST2

TRANSFORMER
g |-

PRIMARY

] 13. A5 [E #5582 i i 2%

20

MXLI1535E 42 LTC15355 | A -4 hii A, 1 LTC1535
BEVH AR TR FE 2540 1E T MXL1535E (W 4). FrAX
SO SR 0 M EL L 2970 1:1 3CT-

MAX3535E 1] LA 5 3% 4 5 AR R4 — & TAF, &) RAf
JAH MAX845 FI MAX253 it BB /N, B AS 48 .
420kHz 28 E AR IX sh o i A g 2k B . 7 POl Sk 9 ik
PR AR A . PEBRAS R AR, AREME H ETRM, B
R R 2 P P P 5 9 3 o e KT (e A1 B 3% 41 2 ) T
B X AR R B RS A S A BRIRES . R R
AR A 1 /N ET e BT
ET = Vimax / (2 x fMIN)

A, Vo IR E LT i R HIRH R, fyn 2 IR
HE T &M . B +5.5V 5 290kHz V15 H i 2k
M/ NETHRIAN 9.5V-ps. & 54 AT MAX845 BT
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+3VE+5V. 1&H2500VrvshE & HTRS-485/RS-422

FAS i R BR . R4 RER BN T, MAX3535E
ol A DSk I R B 1) — 2, B — Dk E Y
Kiiiras. RsP KRB EHRBMELRL N 1:1:15
1:1:1:1-

Wxgs, #HH+15kV ESDR#H

k. ERAHLT: @il K Voo, W0, MT
Wk/NTh R, BT DA 3 R AR R AR I AL A Ve, BT TR
R/ANEABE (+3.13V). X TR w0 R, MARIE
Ve BEARHI +7.5v. #IH1, CTX01-146597%% H## 1E

RS-485 W Bl i T2 BB 1Y Voo FUR LI R 85mA (M
TUfE). I TGM250 1:1:1 B EZH Ve, BIRHLTEE
65mA (JATUE ), FTE Ve, BIRARRFR PN E. H
HRER T, SRTAR DR R A RS v] DLk — 25
WAEMFE. HAWALIEATSEHAS B4, 7E Ferronics11-
050B 165 _EAN R L Bl [T A 2310, KLk 20:201[
RIAT RAEAR AP TAF, Voo FRIRHLHLA 51mA (JRBUH).

+33V N TAE (KM +3.6V)I, AT n) eT TR H
JE6.2V-ps- PLEIRBIN G4 R4 R 12K . £e
T T —BHAR RIS, B R E 433V
M. 3 6 K 20 FEAR T B LR 2 1:1:1.3:1.3.

f# F HALO TGM-0103% Midcom 950617%% i, W DATEH
KB FE/NT 0.1in WA — S8 22 A BR) 125 1 RS-485/RS-422

= 4. BT MXL1535E/MAX3535E FIZS [£ 25

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 (German 0 89-626-2-80-00
(USA) ( y) B78304-A1477-A3 500V 800.868. 770
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. AT +5V T MAX3535E F 23 JE 2%
PART ISOLATION PHONE
MANUFACTURER NUMBER | VOLTAGE (1s) NUMBER WEBSITE
TGM-010 500VRMS
) TGM-250 2000VRMS ) )
HALO Electronics, Inc. 650-903-3800 www.haloelectronics.com/6pin.html
TGM-350 3000VRMS
TGM-450 4500VRMS
BH Electronics, Inc. 500-1749 3750VRMs | 952-894-9590 "DWCV"CVO?\‘/‘Z'igﬁgf;g;’;g?pﬁ/ DC-
Coilcraft, Inc. U6982-C 1500VRMS ig?{ggé?ggg% www.coilcraft.com/minitrans.cfm
7825355 1500V
Newport/C&D Technologies 520-295-4300 www.dc-dc.com/products/productline.asp?ED=9
7625335 4000V
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
Rhombus Industries, 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
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+3VE +5V. 1&#2500Vhusha B HIRS-485/RS-422
Wkes, #H+15kV ESDRF

% 6. AT +3.3VT MAX3535ERIZE [E 25

PART ISOLATION PHONE
MANUFACTURER NUMBER | VOLTAGE (1s) NUMBER WEBSITE
TGM-040 500VRMS
. TGM-240 2000VRMS . ,
HALQO Electronics, Inc. 650-903-3800 www.haloelectronics.com/6pin.html
TGM-340 3000VRMS
TGM-340 4500VRMS
) www.bhelectronics.com/PDFs/DC-
BH Electronics, Inc. 500-2582 2000VRMS 952-894-9590 DCConverterTransformers.pdf
. 800-322-2645 . -
Coilcraft, Inc. Q4470-C 1500VRMS 44-1236-730595 www.coilcraft.com/minitrans.cfm
) 78253335 1500V )
Newport/C&D Technologies 520-295-4300 www.dc-dc.com/products/productline.asp?ED=9
76253335 4000V
) 95062 1250V ) )
Midcom, Inc. 605-886-4385 www.midcom-inc.com
95063 1250V
PCA Electronics, Inc. EPC3115S-2 700V DC 818-894-5791 www.pca.com/Datasheets/EPC3117S-X.pdf
Rhombus Industries, 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/omsm15.pdf
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TRANSISTOR COUNT: 7379
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