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PART PIN-PACKAGE AutoDirection DATA RATE (max) SLEW-RATE LIMITED PKG CODE

MAX13410EESA+ 8 SO-EP* No 500kbps Yes S8E+14
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ABSOLUTE MAXIMUM RATINGS

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.

(All voltages referenced to GND.)
VCC.........................................................................-0.3V to +30V
RE, DE/RE, DE, DI, RO, VREG ..................................-0.3V to +6V
A, B............................................................................-8V to +13V
Short-Circuit Duration (RO, A, B) to GND ................. Continuous
Continuous Power Dissipation (TA = +70°C)

8-Pin SO-EP (derate 19.2mW/°C above +70°C) ........1539mW

Operating Temperature Range ...........................-40°C to +85°C
Storage Temperature Range ............................-65°C to +150°C
Junction Temperature ......................................................+150°C
θJA (Note 1)...................................................................52.0°C/W
θJC (Note 1).....................................................................6.0°C/W
Lead Temperature (soldering, 10s) ................................+300°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Voltage VCC (Note 3) 6.0 28.0 V

VCC = +7.5V, ILOAD = 20mA 4.5 5 5.5
LDO Output Voltage VREG

VCC = +28V, ILOAD = 0mA 4.5 5 5.5
V

LDO Output Current IREG VCC > +7.5V 20 mA

LDO Dropout Voltage VDO VCC = +5V, IOUT = 20mA 0.5 V

Minimum Bypass Capacitor on VREG CS
Guaranteed by design,
MAX13412E–MAX13415E

1 μF

RE, DE = high/no load
(MAX13410E/MAX13411E)

10

Supply Current ICC
RE, DE/RE = high, DI = low/no load
(MAX13412E–MAX13415E)

10

mA

Shutdown Current ISHDN
DE = low, RE = high
(MAX13410E/MAX13411E) 45 μA

Thermal-Shutdown Threshold TTS +150 °C

Thermal-Shutdown Threshold
Hysteresis

TTSH 15 °C

DRIVER

RDIFF = 100Ω, Figure 1 2.0 5.5

RDIFF = 54Ω, Figure 1 1.5 5.5Differential Driver Output VOD

No load 5.5

V

Change in Magnitude of Differential
Output Voltage

ΔVOD RDIFF = 100Ω  or 54Ω, Figure 1 0.2 V

Driver Common-Mode Output Voltage VOC RDIFF = 100Ω or 54Ω, Figure 1 1 3 V

Change In Magnitude of Common-
Mode Voltage

ΔVOC RDIFF = 100Ω or 54Ω, Figure 1 0.2 V

Input High Voltage VIH DI, DE, RE, DE/RE 2.0 V

Input Low Voltage VIL DI, DE, RE, DE/RE 0.8 V

Input Current IIN DI, DE, RE, DE/RE ±1 μA

Driver-Disable Threshold VDT TA = +25°C (MAX13412E/MAX13413E) 0.6 1.0 V

Note 1: Package thermal resistances were obtained using the method described in JEDEC specificactions JESD51-7 using a four layer board.
For detailed information on package consitencies refer to www.maxim-ic.com.cn/thermal-tutorial.

ELECTRICAL CHARACTERISTICS
(VCC = +6.0V to +28V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at VCC = +7.5V, CS = 1μF, and TA = +25°C.) (Note 2)

http://www.maxim-ic.com.cn/thermal-tutorial


–

_______________________________________________________________________________________ 3

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

0V    <    VOUT   <   +12V +250
Driver Short-Circuit Output Current IOSD

-7V    <    VOUT    <    0V -250
mA

(VCC - 1V)    <    VOUT    <    +12V 20Driver Short-Circuit-Foldback Output
Current

IOSDF
-7V    <    VOUT    <    0V -20

mA

RECEIVER

VIN = +12V 125
Input Current (A and B) IA, B

RE, DE, DE/RE =
GND, VCC = GND VIN = -7V -100

μA

-7V    <    VCM    <    +12V
(MAX13410E/MAX13411E)

-200 -50
Receiver Differential Threshold
Voltage

VTH
-7V    <    VLM   <   +12V
(MAX13412E/MAX13413E)

-100 100

mV

Receiver Input Hysteresis ΔVTH VA + VB = 0V 15 mV

Output High Voltage VOH IO = -1mA, VA - VB    >    VTH VREG - 0.6 V

Output Low Voltage VOL IO = +1mA, VA - VB    <    -VTH 0.4 V

Thr ee- S tate O utp ut C ur r ent at Recei ver IOZR 0    <    VO   <   VREG 0.01 ±1 μA

Receiver-Input Resistance RIN -7V    <    VCM    <    +12V 96 kΩ

Receiver-Output Short-Circuit Current IOSR 0V    <    VRO   <   VREG ±8 ±95 mA

ESD PROTECTION

ESD Protection (A, B)
Human Body Model
(MAX13412E/MAX13413E)

±15 kV

ESD Protection (A, B)
Human Body Model
(MAX13410E/MAX13411E)

±14 kV

ESD Protection (All Other Pins) Human Body Model ±2 kV

SWITCHING CHARACTERISTICS–MAX13410E
(VCC = +6.0V to +28V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at VCC = +7.5V, CS = 1μF, and TA = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

DRIVER

tDPLH 150 1000
Driver Propagation Delay

tDPHL

RDIFF = 54Ω, CL = 50pF,
Figures 2a and 3a 150 1000

ns

tHL 250 900Driver Differential Output
Rise or Fall Time tLH

RDIFF = 54Ω, CL = 50pF,
Figures 2a and 3a 250 900

ns

Driver Differential Output Skew
|tDPLH - tDPHL|

tDSKEW
RDIFF = 54Ω, CL = 50pF,
Figures 2a and 3a

140 ns

Maximum Data Rate fMAX 500 kbps

Driver Enable from Shutdown to
Output High

tDZH(SHDN)
S2 closed, Figure 4,
RL = 500Ω, CL = 100pF

11 μs

Driver Enable from Shutdown to
Output Low

tDZL(SHDN)
S2 closed, Figure 4,
RL = 500Ω, CL = 100pF

6 μs

ELECTRICAL CHARACTERISTICS (continued)
(VCC = +6.0V to +28V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at VCC = +7.5V, CS = 1μF, and TA = +25°C.) (Note 2)
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Driver Enable to Output High tDZH
S2 closed, Figure 4,
RL = 500Ω, CL = 100pF

2500 ns

Driver Enable to Output Low tDZL
S1 closed, Figure 4,
RL = 500Ω, CL = 100pF

2500 ns

Driver Disable from Output High tDHZ
S2 closed, Figure 4,
RL = 500Ω, CL = 100pF

100 ns

Driver Disable from Output Low tDLZ
S1 closed, Figure 4,
RL = 500Ω, CL = 100pF

100 ns

Time to Shutdown tSHDN 50 340 700 ns

RECEIVER

tRPLH 200
Receiver Propagation Delay

tRPHL
CL = 15pF (at RO), Figures 5 and 6

200
ns

Receiver Output Skew tRSKEW CL = 15pF (at RO), Figures 5 and 6 30 ns

Maximum Data Rate fMAX 500 kbps

Receiver Enable to Output High tRZH S2 closed, Figure 7, CL = 15pF 50 ns

Receiver Enable to Output Low tRZL S1 closed, Figure 7, CL = 15pF 50 ns

Receiver Disable Time from High tRZH S2 closed, Figure 7, CL = 15pF 50 ns

Receiver Disable Time from Low tRLZ S1 closed, Figure 7, CL = 15pF 50 ns

Receiver Enable from Shutdown to
Output High

tRZH(SHDN) S2 closed, Figure 7, CL = 15pF 14 μs

Receiver Enable from Shutdown to
Output Low

tRZL(SHDN) S1 closed, Figure 7, CL = 15pF 3.5 μs

SWITCHING CHARACTERISTICS–MAX13411E
(VCC = +6.0V to +28V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at VCC = +7.5V, CS = 1μF, and TA = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

DRIVER

tDPLH 50
Driver Propagation Delay

tDPHL

RDIFF = 54Ω, CL = 50pF, Figures 2a
and 3a 50

ns

tHL 15Driver Differential Output
Rise or Fall Time tLH

RDIFF = 54Ω, CL = 50pF, Figures 2a
and 3a 15

ns

Driver Differential Output Skew
|tDPLH - tDPHL|

tDSKEW
RDIFF = 54Ω, CL = 50pF, Figures 2a
and 3a

8 ns

Maximum Data Rate fMAX 16 Mbps

Driver Enable from Shutdown to
Output High

tDZH(SHDN)
S2 closed, Figure 4,
RL = 500Ω, CL = 100pF

11 μs

Driver Enable from Shutdown to
Output Low

tDZL(SHDN)
S2 closed, Figure 4,
RL = 500Ω, CL = 100pF

6 μs

Driver Enable to Output High tDZH
S2 closed, Figure 4,
RL = 500Ω, CL = 100pF

70 ns

SWITCHING CHARACTERISTICS–MAX13410E (continued)
(VCC = +6.0V to +28V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at VCC = +7.5V, CS = 1μF, and TA = +25°C.) (Note 2)
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SWITCHING CHARACTERISTICS–MAX13411E (continued)
(VCC = +6.0V to +28V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at VCC = +7.5V, CS = 1μF, and TA = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Driver Enable to Output Low tDZL
S1 closed, Figure 4,
RL = 500Ω, CL = 100pF

70 ns

Driver Disable from Output High tDHZ
S2 closed, Figure 4,
RL = 500Ω, CL = 100pF

50 ns

Driver Disable from Output Low tDLZ
S1 closed, Figure 4,
RL = 500Ω, CL = 100pF

50 ns

RECEIVER

tRPLH 75
Receiver Propagation Delay

tRPHL
 CL = 15pF (at RO), Figures 5 and 6

75
ns

Receiver Output Skew tRSKEW CL = 15pF (at RO), Figures 5 and 6 8 ns

Maximum Data Rate fMAX 16 Mbps

Receiver Enable to Output High tRZH S2 closed, Figure 7, CL = 15pF 50 ns

Receiver Enable to Output Low tRZL S1 closed, Figure 7, CL = 15pF 50 ns

Receiver Disable Time from High tRZH S2 closed, Figure 7 , CL = 15pF 50 ns

Receiver Disable Time from Low tRLZ S1 closed, Figure 7, CL = 15pF 50 ns

Receiver Enable from Shutdown to
Output High

tRZH(SHDN) S2 closed, Figure 7, CL = 15pF 14 μs

Receiver Enable from Shutdown to
Output Low

tRZL(SHDN) S1 closed, Figure 7, CL = 15pF 3.5 μs

SWITCHING CHARACTERISTICS–MAX13412E
(VCC = +6.0V to +28V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at VCC = +7.5V, CS = 1μF, and TA = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

DRIVER

tDPLH 200 1000
Driver Propagation Delay

tDPHL

RL = 110Ω, CL = 50pF, Figures 2b
and 3b 200 1000

ns

tHL 250 900Driver Differential Output
Rise or Fall Time tLH

RL = 110Ω, CL = 50pF, Figures 2b
and 3b 250 900

ns

Maximum Data Rate fMAX 500 kbps

Driver Disable Delay tDDD RL = 110Ω, CL = 50pF, Figure 3b 2500 ns

RECEIVER

tRPLH 200
Receiver Propagation Delay

tRPHL
CL = 15pF, Figures 5 and 6

200
ns

Receiver Output Skew tRSKEW CL = 15pF, Figures 5 and 6 30 ns

Maximum Data Rate fMAX 500 kbps

Receiver Enable to Output High tRZH S2 closed, Figure 7, CL = 15pF 50 ns

Receiver Enable to Output Low tRZL S1 closed, Figure 7, CL = 15pF 50 ns
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SWITCHING CHARACTERISTICS–MAX13412E (continued)
(VCC = +6.0V to +28V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at VCC = +7.5V, CS = 1μF, and TA = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Receiver Disable Time from Low tRLZ S1 closed, Figure 7, CL = 15pF 50 ns

Receiver Disable Time from High tRZH S2 closed, Figure 7, CL = 15pF 50 ns

Receiver Enable Delay tRED RL = 110Ω, CL = 50pF, Figure 3 2500 ns

SWITCHING CHARACTERISTICS–MAX13413E
(VCC = +6.0V to +28V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at VCC = +7.5V, CS = 1μF, and TA = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

DRIVER

tDPLH 50
Driver Propagation Delay

tDPHL

RL = 110Ω, CL = 50pF, Figures 2b
and 3b 50

ns

tHL 15Driver Differential Output
Rise or Fall Time tLH

RL = 110Ω, CL = 50pF, Figures 2b
and 3b 15

ns

Maximum Data Rate fMAX 16 Mbps

Driver Disable Delay tDDD RL = 110Ω, CL = 50pF, Figure 3b 70 ns

RECEIVER

tRPLH 80
Receiver Propagation Delay

tRPHL
CL = 15pF, Figures 5 and 6

80
ns

Receiver Output Skew tRSKEW CL = 15pF, Figures 5 and 6 13 ns

Maximum Data Rate fMAX 16 Mbps

Receiver Enable to Output High tRZH S2 closed, Figure 7, CL = 15pF 50 ns

Receiver Enable to Output Low tRZL S1 closed, Figure 7, CL = 15pF 50 ns

Receiver Disable Time from Low tRLZ S1 closed, Figure 7, CL = 15pF 50 ns

Receiver Disable Time from High tRZH S2 closed, Figure 7, CL = 15pF 50 ns

Receiver Enable Delay tRED RL = 110Ω, Figure 3, CL = 50pF 70 ns

SWITCHING CHARACTERISTICS–MAX13414E
(VCC = +6.0V to +28V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at VCC = +7.5V, CS = 1μF, and TA = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

DRIVER

tDPLH 200 1000
Driver Propagation Delay

tDPHL

RDIFF = 54Ω, CL = 50pF, Figures 2a
and 3a 200 1000

ns

tHL 250 900Driver Differential Output
Rise or Fall Time tLH

RDIFF = 54Ω, CL = 50pF, Figures 2a
and 3a 250 900

ns

Driver Differential Output Skew
|tDPLH - tDPHL|

tDSKEW
RDIFF = 54Ω, CL = 50pF, Figures 2a
and 3a

140 ns
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SWITCHING CHARACTERISTICS–MAX13414E (continued)
(VCC = +6.0V to +28V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at VCC = +7.5V, CS = 1μF, and TA = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Maximum Data Rate fMAX 500 kbps

Driver Enable to Output High tDZH
S2 closed, Figure 4,
RL = 500Ω CL = 100pF

2500 ns

Driver Enable to Output Low tDZL
S1 closed, Figure 4,
RL = 500Ω CL = 100pF

2500 ns

Driver Disable from Output High tDHZ
S2 closed, Figure 4,
RL = 500Ω, CL = 100pF

100 ns

Driver Disable from Output Low tDLZ
S1 closed, Figure 4,
RL = 500Ω, CL = 100pF

100 ns

RECEIVER

tRPLH 200
Receiver Propagation Delay

tRPHL
CL = 15pF (at RO), Figures 5 and 6

200
ns

Receiver Output Skew tRSKEW CL = 15pF (at RO), Figures 5 and 6 30 ns

Maximum Data Rate fMAX 500 kbps

Receiver Enable to Output High tRZH S2 closed, Figure 7, CL = 15pF 50 ns

Receiver Enable to Output Low tRZL S1 closed, Figure 7, CL = 15pF 50 ns

Receiver Disable Time from Low tRLZ S1 closed, Figure 7, CL = 15pF 50 ns

Receiver Disable Time from High tRZH S2 closed, Figure 7, CL = 15pF 50 ns

SWITCHING CHARACTERISTICS–MAX13415E
(VCC = +6.0V to +28V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at VCC = +7.5V, CS = 1μF, and TA = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

DRIVER

tDPLH 50
Driver Propagation Delay

tDPHL

RDIFF = 54Ω, CL = 50pF, Figures 2a
and 3a 50

ns

tHL 15Driver Differential Output
Rise or Fall Time tLH

RDIFF = 54Ω, CL = 50pF, Figures 2a
and 3a 15

ns

Driver Differential Output Skew
|tDPLH - tDPHL|

tDSKEW
RDIFF = 54Ω, CL = 50pF, Figures 2a
and 3a

8 ns

Maximum Data Rate fMAX 16 Mbps

Driver Enable to Output High tDZH
S2 closed, Figure 4,
RL = 500Ω, CL = 15pF

70 ns

Driver Enable to Output Low tDZL
S1 closed, Figure 4,
RL = 500Ω, CL = 15pF

70 ns

Driver Disable from Output High tDHZ
S2 closed, Figure 4,
RL = 500Ω, CL = 15pF

50 ns



–

8 _______________________________________________________________________________________

SWITCHING CHARACTERISTICS–MAX13415E (continued)
(VCC = +6.0V to +28V, TA = TMIN to TMAX, unless otherwise noted. Typical values are at VCC = +7.5V, CS = 1μF, and TA = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Driver Disable from Output Low tDLZ
S1 closed, Figure 4,
RL = 500Ω, CL = 15pF

50 ns

RECEIVER

tRPLH 75
Receiver Propagation Delay

tRPHL
CL = 15pF (at RO), Figures 5 and 6

75
ns

Receiver Output Skew tRSKEW CL = 15pF (at RO), Figures 5 and 6 8 ns

Maximum Data Rate fMAX 16 Mbps

Receiver Enable to Output High tRZH S2 closed, Figure 7, CL = 15pF 50 ns

Receiver Enable to Output Low tRZL S1 closed, Figure 7, CL = 15pF 50 ns

Receiver Disable Time from Low tRLZ S1 closed, Figure 7, CL = 15pF 50 ns

Receiver Disable Time from High tRZH S2 closed, Figure 7, CL = 15pF 50 ns

Note 2: CS is the compensation capacitor on VREG for the MAX13412E–MAX13415E versions. CS must have an ESR value of 20mΩ or less.
Note 3: Parameters are guaranteed for +6.0V ≤ VCC ≤ +28V.
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MAX13410E-15E toc19

400ns/div

DI
2V/div

A - B
5V/div

DRIVING A LARGE CAPACITIVE LOAD 16nF
(50kbps) (MAX13413E)

MAX13410E-15E toc20

1μs/div

DI
2V/div

A - B
2V/div

(VCC = +7.5V, TA = +25°C, unless otherwise noted.)
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VOD CL

VOC

A

B

RDIFF / 2

RDIFF / 2

1.5V 1.5V

0

DI

B

A

tDPLH
tDPHL

1/2 VO

1/2 VO

VO

10%

90%

10%

90%

0

VO

-VO

VDIFF

tDSKEW = |tDPLH - tDPHL|

VDIFF  = VA - VB

tHLtLH

5V
f = 1MHz, tLH ≤ 3ns, tHL ≤ 3ns

A

B

DE

DI

5V

RDIFF CLVID

A

B

DI

RL

VID

RL

VREG

GND
CL
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1.5V 1.5V

0

DI

B

A

tDPLH tDPHL
1/2 VO

1/2 VO

VO

tDDD, tREDRO

(RO PULLED LOW)

10%

90%

10%

90%

0

VO

O

-VO

VDIFF

VDIFF  = VA - VB

tHLtLH

 f = 1MHz, tLH ≤ 3ns, tHL ≤ 3ns
5V

RE = VCC

1.5V 1.5V

A, B

0

0

OUTPUT NORMALLY LOW

DE

OUTPUT NORMALLY HIGH

tDZL(SHDN)

tDZH(SHDN)

tDLZ

tDHZ

2.3V

2.3V

VOL + 0.5V

VOH + 0.5V

VOHA, B

VOL

VCC

OUTPUT
UNDER TEST

5V

CL

S1

S2

500Ω

VID

A

B

R RECEIVER
OUTPUTATE
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1.5V 1.5V

1V

-1V

 f = 1MHz, tLH ≤ 3ns, tHL ≤ 3ns   

tRPHL

tRSKEW = | tRPHL - tRPLH |

tRPLH

VOH

VOL

RO

A

B

1.5V 1.5V

RO

0

0

OUTPUT NORMALLY LOW

RO

OUTPUT NORMALLY HIGH

tRZH(SHDN), tRZH tRHZ

tRHZ

2.3V

2.3V VOH + 0.5V

VOH + 0.5V

DI = 0V

RE

VREG

VREG

VREG

0

tRZL(SHDN), tRZL 

5V

CL
15pF

S1

S2

1kΩ
RO
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MAX13410E/

MAX13411E

MAX13412E/

MAX13413E

MAX13414E/

MAX13415E

1 — 1 RO

2 — — RE

3 — — DE

4 4 4 DI

5 5 5 GND

6 6 6 A

7 7 7 B

8 8 8 VCC

— 1 — RO

— 2 — RE

— 3 3 VREG

— — 2 DE/RE

EP EP EP EP

≥
≤

RE RE

μ

≥
≤

RE RE

Ω μ

RE
RE
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TRANSMITTING

INPUT OUTPUT

RE DE DI B A

X 1 1 0 1

X 1 0 1 0

0 0 X High impedance High impedance

1 0 X High impedance (shutdown)

RECEIVING

INPUT OUTPUT

RE DE A - B RO

0 X >    -50mV 1

0 X <    -200mV 0

0 X Open/Short 1

1 1 X High impedance

1 0 X
High impedance

(shutdown)

TRANSMITTING

INPUT OUTPUT

DE/RE DI B A

0 X High impedance High impedance

1 1 0 1

1 0 1 0

RECEIVING

INPUT OUTPUT

DE/RE A - B RO

0 >    -50mV 1

0 <    -200mV 0

0 Open/Short 1

1 X High impedance

TRANSMITTING

INPUTS OUTPUTS

DI A - B > VDT ACTION A B

0 X Turn driver ON 0 1

1 False If driver was OFF, keep it OFF High impedance High impedance

1 False If driver was ON, keep it ON 1 0

1 True Turn driver OFF High impedance High impedance

RECEIVING

INPUTS OUTPUT

RE A - B DRIVER STATE RECEIVER STATE RO

0 >   -100mV X ON 1

0 <   -100mV X ON 0

1 X ON OFF High impedance

1 >   -100mV OFF ON 1

1 <   -100mV OFF ON 0
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±
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RE

–

±

–

± –

θ θ

θ °

θ

θ θ θ °

– °
°
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•

• θ
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A

GNDDI

1

2

8

7

VCC

BRE

DE

RO

3

4

6

5

R

D

+
LDO

MAX13410E
MAX13411E

A

GNDDI

1

2

8

7

VCC

BDE/RE

VREG

RO

3

4

6

5

R

D

+
LDO

MAX13414E
MAX13415E

VCC 8

-

+

+

-

STATE
MACHINE

D

R

A

B

RE

DI

RO

COM

VREG

RE

GND

VREG

1

3

2

4

6

7

5

RI

DI

VDT

MAX13412E
MAX13413E VREG

LDOVREG

DE
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RE
RE

RE

RE
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±
±

–
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±
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CHARGE-CURRENT-
LIMIT RESISTOR

DISCHARGE
RESISTANCE

STORAGE
CAPACITOR

Cs
100pF

RC 
1MΩ

RD 
1500Ω

HIGH-
VOLTAGE

DC
SOURCE

DEVICE
UNDER
TEST

IP 100%
90%

36.8%

tRL
TIME

tDL

CURRENT WAVEFORM

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

Ir

10%
0

0

AMPS
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A

GNDDI

1

2

8

7

VCC

B

DE

RO

3

4

6

5

R

D

+

MAX13410E
MAX13411E

LDO

RE

ISO_VCC

ISO_VCC

ISO_VCC

MCU AND
RELATED

CIRCUITRY

VSYS

VSYS

VSYS

ISO_VCC

UNREGULATED ISOLATED
POWER SUPPLY

Rt

Rt

0.1μF
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A

GNDDI

1

2

8

7

VCC

B

VREG

RO

3

4

6

5

R

D

+

MAX13412E
MAX13413E

LDO

RE

ISO_VCC

ISO_VCC

MCU AND
RELATED

CIRCUITRY

VSYS

VSYS

0.1μF

Rt

Rt

ISO_VCC

ISO_VCC

1μFCS

DETECT
CIRCUIT

ISO_VCC

UNREGULATED ISOLATED
POWER SUPPLY
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A

GNDDI

1

2

8

7

VCC

B

VREG

RO

3

4

6

5

R

D

+

MAX13414E
MAX13415E

LDO

DE/RE

ISO_VCC

ISO_VCC

ISO_VCC

MCU AND
RELATED

CIRCUITRY

VSYS

VSYS

VSYS

Rt

Rt

CS 1μF

ISO_VCC

0.1μF

UNREGULATED ISOLATED
POWER SUPPLY

MAX845

D1

D2FS

GND1 GND2

VCC 1

8

4 6

2 7

3

VIN

SD

FREQUENCY
SELECT

C2

C1

C3

5V AT 150mA
OUTPUT

5V
ON / OFF

T1

CR2

CR1

MAX5021/
MAX5022

VOUT

VSUPPLY

OPTO NDRV

CS

VCC
VIN

GND
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° ° *
** —

PART PIN-PACKAGE AutoDirection DATA RATE (max) SLEW-RATE LIMITED PKG CODE

MAX13412EESA+ 8 SO-EP* Yes 500kbps Yes S8E+14

MAX13413EESA+ 8 SO-EP* Yes 16Mbps No S8E+14

MAX13414EESA+** 8 SO-EP* No 500kbps Yes S8E+14

MAX13415EESA+** 8 SO-EP* No 16Mbps No S8E+14

TOP VIEW

A

GNDDI

1

2

8

7

VCC

BRE

VREG

RO

SO

3

4

6

5

MAX13412E
MAX13413E

+

*EP

A

GNDDI

1

2

8

7

VCC

BDE/RE

VREG

RO

SO

3

4

6

5

MAX13414E
MAX13415E

+

*EP

*EXPOSED PADDLE CONNECTED TO GROUND

PROCESS TECHNOLOGY: BiCMOS
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24 ____________________Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA  94086 408-737-7600

© 2007 Maxim Integrated Products 

( www.maxim-ic.com.cn/packages )

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

