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PART PIN-PACKAGE
DATA

RATE (Mbps)

I/O VL STATE

DURING SHUTDOWN

I/O VCC STATE

DURING SHUTDOWN

MULTIPLEXER

FEATURE

MAX13101EEWX+*
36 WLP**
3.06mm x 3.06mm

20 High impedance 6kΩ to GND No

MAX13101EETL+
40 TQFN-EP***
5mm x 5mm x 0.8mm

20 High impedance 6kΩ to GND No
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2 _______________________________________________________________________________________

ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
VCC = +1.65V to +5.5V, VL = +1.2V to VCC, EN = VL (MAX13101E/MAX13102E/MAX13103E), MULT = VL or GND (MAX13108E), 

TA = TMIN to TMAX, unless otherwise noted. Typical values are at VCC = +1.65V, VL = +1.2V, TA = +25°C.) (Notes 1, 2)

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 +6V
VL...........................................................................................-0.3V to +6V
I/O VCC_......................................................-0.3V to (VCC + 0.3V)
I/O VL_.....................................................................-0.3V to (VL + 0.3V)
EN, MULT .................................................................-0.3V to +6V
Short-Circuit Duration I/O VL_, I/O VCC_ to GND .......Continuous
Continuous Power Dissipation (TA = +70°C)

36-Bump WLP (derate 17.0mW/°C above +70°C).....1361mW
40-Pin TQFN (derate 35.7mW/°C above +70°C) .......2857mW

Operating Temperature Range ...........................-40°C to +85°C
Maximum 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

POWER SUPPLIES

VL Supply Range VL 1.2 VCC V

VCC Supply Range VCC 1.65 5.50 V

Supply Current from VCC IQVCC

I/O VCC_ = GND, I/O VL _ = GND
or I/O VCC_ = VCC, I/O VL _ = VL,
EN = VL, MULT = GND or VL

0.03 10 μA

Supply Current from VL IQVL

I/O VCC_ = GND, I/O VL _ = GND
or I/O VCC_ = VCC, I/O VL _ = VL,
EN = VL, MULT = GND or VL

0.03 20 μA

VCC Shutdown Supply Current ISHDN-VCC

TA = +25°C, EN = GND, I/O VCC_ = GND,
I/O VL _ = GND,
MAX13101E/MAX13102E/MAX13103E

0.03 1 μA

VL Shutdown Supply Current ISHDN-VL

TA = +25°C, EN = GND, I/O VCC_ = GND,
I/O VL _ = GND,
MAX13101E/MAX13102E/MAX13103E

0.03 2 μA

TA = +25°C, EN = GND,
MAX13102E/MAX13103E

0.02 1

I/O VCC_ Tri-State Output
Leakage Current TA =  + 25°C , M U LT =  GN D  (I/O V C C 1 - I/O V C C  8) 

or  M U LT =  VL ( I/O VC C  9 - I/O V C C  16)
M AX13108E 

0.02 1

μA

TA = +25°C, EN = GND, MAX13101E/
MAX13103E

0.02 1

I/O VL _ Tri-State Output Leakage
Current TA = +25°C, MULT = GND (I/O VL1 - I/O

VL8) or MULT = VL (I/OVL9 - I/O VL16)
MAX13108E

0.02 1

μA

I/O VL _ Pulldown Resistance
During Shutdown

EN = GND, MAX13102E 4 10 kΩ
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_______________________________________________________________________________________ 3

ELECTRICAL CHARACTERISTICS (continued)
VCC = +1.65V to +5.5V, VL = +1.2V to VCC, EN = VL (MAX13101E/MAX13102E/MAX13103E), MULT = VL or GND (MAX13108E), 

TA = TMIN to TMAX, unless otherwise noted. Typical values are at VCC = +1.65V, VL = +1.2V, TA = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

I/O VCC_ Pulldown Resistance
During Shutdown

EN = GND, MAX13101E 4 10 kΩ

EN or MULT Input Leakage
Current

TA = +25°C 1 μA

LOGIC-LEVEL THRESHOLDS

I/O VL _ Input-Voltage High
Threshold

VIHL
2/3 x
VL

V

I/O VL _ Input-Voltage Low
Threshold

VILL
1/3 x
VL

V

I/O VCC_ Input-Voltage High
Threshold

VIHC
2/3 x
VCC

V

I/O VCC_ Input-Voltage Low
Threshold

VILC
1/3 x
VCC

V

EN, MULT Input-Voltage High
Threshold

VIH-SHDN VL - 0.4 V

EN, MULT Input-Voltage Low
Threshold

VIL-SHDN 0.4 V

I/O VL _ Output-Voltage High VOHL I/O  V L _ sour ce cur r ent =  20μA, I/O  V C C _ ≥  V IH C VL - 0.4 V

I/O VL _ Output-Voltage Low VOLL I/O VL _ sink current = 20μA, I/O VCC_ ≤ VILC 0.4 V

I/O VCC_ Output-Voltage High VOHC I/O  V C C _ sour ce cur r ent =  20μA, I/O V L _ ≥  V IH L V C C  -  0.4 V

I/O VCC_ Output-Voltage Low VOLC I/O VCC_ sink current = 20μA, I/O VL _ ≤ VILL 0.4 V

RISE/FALL-TIME ACCELERATOR STAGE

I/O VCC side VCC / 2
Transition-Detect Threshold

I/O VL side VL / 2
V

Accelerator Pulse Duration VL = 1.2V, VCC = 1.65V 20 ns

VL = 1.2V, VCC = 1.65V 60I/O VL _ Output-Accelerator Sink
Impedance VL = 5V, VCC = 5V 5

 Ω

VL = 1.2V, VCC = 1.65V 15I/O VCC_ Output-Accelerator Sink
Impedance VL = 5V, VCC = 5V 5

Ω

VL = 1.2V, VCC = 1.65V 30I/O VL _ Output-Accelerator
Source Impedance VL = 5V, VCC = 5V 5

Ω

VL = 1.2V, VCC = 1.65V 20I/O VCC_ Output-Accelerator
Source Impedance VL = 5V, VCC = 5V 7

Ω

ESD PROTECTION

I/O VCC_ Human Body Model ±15 kV
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4 _______________________________________________________________________________________

TIMING CHARACTERISTICS
(VCC = +1.65V to +5.5V, VL = +1.2V to VCC, EN = VL (MAX13101E/MAX13102E/MAX13103E), MULT = VL or GND (MAX13108E), 
TA = TMIN to TMAX, unless otherwise noted. Typical values are at VCC = +1.65V, VL = +1.2V, TA = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

I/O VL _ Rise Time tRVL
RS = 50Ω, CI/OVL_ = 15pF, tRISE ≤ 3ns,
(Figures 2a, 2b)

15 ns

I/O VL _ Fall Time tFVL
RS = 50Ω, CI/OVL_ = 15pF, tFALL ≤ 3ns,
(Figures 2a, 2b)

15 ns

I/O VCC_ Rise Time tRVCC
RS = 50Ω, CI/OVCC_ = 50pF, tRISE ≤ 3ns,
(Figures 1a, 1b)

15 ns

I/O VCC_ Fall Time tFVCC
RS = 50Ω, CI/OVCC_ = 50pF, tFALL ≤ 3ns,
(Figures 1a, 1b)

15 ns

Propagation Delay
(Driving I/O VL _)

tPVL-VCC
RS = 50Ω, CI/OVCC_ = 50pF, tRISE ≤ 3ns,
(Figures 1a, 1b)

20 ns

Propagation Delay
(Driving I/O VCC_)

tPVCC-VL
RS = 50Ω, CI/OVL_ = 15pF, tRISE ≤ 3ns,
(Figures 2a, 2b)

20 ns

Channel-to-Channel Skew tSKEW
RS = 50Ω, CI/OVCC_ = 50pF, CI/OVL_ =
15pF, tRISE ≤ 3ns

5 ns

Part-to-Part Skew tPPSKEW
RS = 50Ω, CI/OVCC_ = 50pF, CI/OVL_ =
15pF, tRISE ≤ 3ns, ΔTA = +20°C (Notes 3, 4)

10 ns

Propagation Delay from
I/O VL _ to I/O VCC_ After EN

tEN-VCC CI/OVCC_ = 50pF (Figure 3) 1 μs

Propagation Delay from
I/O VCC_ to I/O VL _ After EN

tEN-VL CI/OVL_ = 15pF (Figure 4) 1 μs

Maximum Data Rate
RSOURCE = 50Ω, CI/OVCC_ = 50pF,
CI/OVL_ = 15pF, tRISE ≤ 3ns

20 Mbps

Note 1: All units are 100% production tested at TA = +25°C. Limits over the operating temperature range are guaranteed by design
and not production tested.

Note 2: For normal operation, ensure that VL < (VCC + 0.3V). During power-up, VL > (VCC + 0.3V) does not damage the device.
Note 3: VCC from device 1 must equal VCC of device 2. VL from device 1 must equal VL of device 2.
Note 4: Guaranteed by design, not production tested.
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_______________________________________________________________________________________ 5

MAX13101E
MAX13102E
MAX13103E
MAX13108E

SOURCE RS

6kΩ

6kΩ

ALL UNUSED I/O VCC_ AND I/O VL_ CONNECTED TO GND

I/O VL_

EN/(MULT)

VL

VCC

I/O VCC_

CI/OVCC_

( ) ARE FOR THE MAX13108E

tPHL

tPLH

50%

90%

10%

I/O VCC_

I/O VL_

90%

50%

10%

90%

50%

10%

tRISE/FALL ≤ 3ns

tFVCC

tPVL-VCC = tPHL or tPLH

tRVCC

SOURCE

RS

I/O VL_

EN/(MULT)

VL

VCC

I/O VCC_
CI/OVL_ 

MAX13101E
MAX13102E
MAX13103E
MAX13108E

6kΩ

6kΩ

ALL UNUSED I/O VCC_ AND I/O VL_ CONNECTED TO GND

( ) ARE FOR THE MAX13108E

tPHL

tPLH

I/O VL_

I/O VCC_

90%

50%

10%

90%

50%

10%

50%

90%

10%

tRISE/FALL ≤ 3ns

tFVL tRVL
tPVCC-VL = tPHL or tPLH
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6 _______________________________________________________________________________________

SOURCE

I/O VCC_

100kΩ

I/O VL_

CI/OVCC

VL

EN/(MULT)

I/O VL_

I/O VCC_

tEN-VCC
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MAX13108E

EN/(MULT)
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I/O VCC_
I/O VL_

CI/OVL100kΩ
VCC

EN/(MULT)

I/O VL_

I/O VCC_

tEN-VL
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VL

VCC

0

0

0

VL
2

SOURCE

MAX13101E
MAX13102E
MAX13103E
MAX13108E

EN/(MULT)
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6kΩ

6kΩ
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(VCC = 3.3V, VL = 1.8V, data  rate = 20Mbps, TA = +25°C, unless otherwise noted.)

VL SUPPLY CURRENT vs. VCC SUPPLY VOLTAGE
(DRIVING I/0 VL_, VL = 1.8V)
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(VCC = 3.3V, VL = 1.8V, data  rate = 20Mbps, TA = +25°C, unless otherwise noted.)

RISE/FALL TIME vs. CAPACITIVE LOAD
ON I/O VL_ (DRIVING I/O VCC_)
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TQFN  WLP

1, 21, 30 D6 GND

2 C2 I/O VL5

3 A3 I/O VL6

4 B3 I/O VL7

5 C3 I/O VL8

6 A4 I/O VL9

7 B4 I/O VL10

8 C4 I/O VL11

9 A5 I/O VL12

10 C6 EN

11 B5 I/O VL13

12 C5 I/O VL14

13 A6 I/O VL15

14 B6 I/O VL16

15, 36 A1 VL

16, 35 F1 VCC

17 E6 I/O VCC16

18 F6 I/O VCC15
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—

(VCC = 3.3V, VL = 1.8V, data  rate = 20Mbps, TA = +25°C, unless otherwise noted.)
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—

—

TQFN  WLP

19 D5 I/O VCC14

20 E5 I/O VCC13

22 F5 I/O VCC12

23 D4 I/O VCC11

24 E4 I/O VCC10

25 F4 I/O VCC9

26 D3 I/O VCC8

27 E3 I/O VCC7

28 F3 I/O VCC6

29 D2 I/O VCC5

31 E2 I/O VCC4

32 F2 I/O VCC3

33 D1 I/O VCC2

34 E1 I/O VCC1

37 B1 I/O VL1

38 C1 I/O VL2

39 A2 I/O VL3

40 B2 I/O VL4

— — EP

TQFN  WLP

1, 21, 30 D6 GND

2 C2 I/O VL5

3 A3 I/O VL6

4 B3 I/O VL7

5 C3 I/O VL8

6 A4 I/O VL9

7 B4 I/O VL10

8 C4 I/O VL11

9 A5 I/O VL12
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—

TQFN  WLP

10 C6 MULT

11 B5 I/O VL13

12 C5 I/O VL14

13 A6 I/O VL15

14 B6 I/O VL16

15, 36 A1 VL

16, 35 F1 VCC

17 E6 I/O VCC16

18 F6 I/O VCC15

19 D5 I/O VCC14

20 E5 I/O VCC13

22 F5 I/O VCC12

23 D4 I/O VCC11

24 E4 I/O VCC10

25 F4 I/O VCC9

26 D3 I/O VCC8

27 E3 I/O VCC7

28 F3 I/O VCC6

29 D2 I/O VCC5

31 E2 I/O VCC4

32 F2 I/O VCC3

33 D1 I/O VCC2

34 E1 I/O VCC1

37 B1 I/O VL1

38 C1 I/O VL2

39 A2 I/O VL3

40 B2 I/O VL4

— — EP

≤ ≤ μ

≤ ≤ μ
μ
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EN

VCC
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26 252728 24 23 22 212930

I/O VCC15

I/O VCC14

I/O VCC13

I/O VCC2

I/O VCC3

I/O VCC4

18

19

20

40

39

37

36

35

34

38

33

32

31

GN
D

*EP

PART PIN-PACKAGE
DATA

RATE (Mbps)

I/O VL STATE

DURING SHUTDOWN

I/O VCC STATE

DURING SHUTDOWN

MULTIPLEXER

FEATURE

MAX13102EEWX+
36 WLP**
3.06mm x 3.06mm

20 6kΩ to GND High impedance No

MAX13102EETL+
40 TQFN-EP***
5mm x 5mm x 0.8mm

20 6kΩ to GND High impedance No

MAX13103EEWX+
36 WLP**
3.06mm x 3.06mm

20 High impedance High impedance No

MAX13103EETL+
40 TQFN-EP***
5mm x 5mm x 0.8mm

20 High impedance High impedance No

MAX13108EEWX+
36 WLP**
3.06mm x 3.06mm

20 High impedance High impedance Yes

MAX13108EETL+
40 TQFN-EP***
5mm x 5mm x 0.8mm

20 High impedance High impedance Yes
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PROCESS: BiCMOS

MAX13101E
MAX13102E
MAX13103E
MAX13108E

+1.8V +3.3V

+1.8V
SYSTEM

CONTROLLER

+3.3V
SYSTEM

DATA

( ) ARE FOR MAX13108E

DATA

GND

VL VCC

I/O VCC_I/O VL_

EN/(MULT)

1 2 3 4 5 6

E

D

F

WLP
(BOTTOM VIEW)

WLP
(BOTTOM VIEW)

I/O VCC3 I/O VCC6 I/O VCC9 I/O VCC12 I/O VCC15

I/O VCC1 I/O VCC4 I/O VCC7 I/O VCC10 I/O VCC13 I/O VCC16

I/O VCC2 I/O VCC5 I/O VCC8 I/O VCC11 I/O VCC14 GND

I/O VL2 I/O VL5 I/O VL8 I/O VL11 I/O VL14 EN

I/O VL1 I/O VL4 I/O VL7 I/O VL10 I/O VL13 I/O VL16

VL I/O VL3 I/O VL6 I/O VL9 I/O VL12 I/O VL15

B

A

C

MAX13101E/MAX13102E/MAX13103E

1 2 3 4 5 6

E

D

F

VCCVCC I/O VCC3 I/O VCC6 I/O VCC9 I/O VCC12 I/O VCC15

I/O VCC1 I/O VCC4 I/O VCC7 I/O VCC10 I/O VCC13 I/O VCC16

I/O VCC2 I/O VCC5 I/O VCC8 I/O VCC11 I/O VCC14 GND

I/O VL2 I/O VL5 I/O VL8 I/O VL11 I/O VL14 MULT

I/O VL1 I/O VL4 I/O VL7 I/O VL10 I/O VL13 I/O VL16

VL I/O VL3 I/O VL6 I/O VL9 I/O VL12 I/O VL15

B

A

C

MAX13108E

+ +

www.maxim-ic.com.cn/packages

36 WLP W363A3-1 21-0024

40 TQFN-EP T4055-1 21-0140
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