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GND GND GND

+1.8V
SYSTEM

CONTROLLER

+3.3V
SD CARD

VL VCC

CLK_RET
CLK_VCC

CLOCK_IN

+3.3V+1.8V

CLK_VL

0.1μF 1μF0.1μF

MAX13035E

DAT3

DAT2
DAT1
DAT0

CMD

CLOCK

I/O VL_

I/O VL_

I/O VL_

I/O VL_

I/O VL_

I/O VCC_

I/O VCC_

I/O VCC_

I/O VCC_

I/O VCC_

DAT3

DAT2
DAT1
DAT0

CMD

CLOCK

PART PIN-PACKAGE
I/O VL_ STATE DURING

SHUTDOWN
I/O VCC_ STATE DURING

SHUTDOWN
PKG CODE

MAX13030EEBE+ 16 UCSP High impedance High impedance B16-1

MAX13030EETE+ 16 TQFN-EP** High impedance High impedance T1644-4

° °

**
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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, VL .....................................................................-0.3V to +4V
I/O VCC_, CLK_VCC ....................................-0.3V to (VCC + 0.3V)
I/O VL_, CLK_VL, CLK_RET ..........................-0.3V to (VL + 0.3V)
EN.............................................................................-0.3V to +4V
Short-Circuit Duration I/O VL_, I/O VCC_,
CLK_VCC, CLK_VL, CLK_RET to GND.......................Continuous
Continuous Power Dissipation (TA = +70°C)

16-Bump UCSP (derate 8.2mW/°C) ..............................660mW
16-Pin TQFN (derate 25.0mW/°C)...............................2000mW

Operating Temperature Range ...........................-40°C to +85°C
Storage Temperature Range .............................-65°C to +150°C
Junction Temperature ......................................................+150°C
Bump Temperature (soldering)........................................+235°C
Lead Temperature (soldering, 10s) .................................+300°C

ELECTRICAL CHARACTERISTICS
(VCC = +2.2V to +3.6V, VL = +1.62V to +3.2V, EN = VL, TA = -40°C to +85°C, unless otherwise noted. Typical values are at VCC =
+3.3V, VL = +1.8V and TA = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

POWER SUPPLIES

VL Supply Range VL (Note 2) 1.62 3.20 V

VCC Supply Range VCC 2.2 3.6 V

Supply Current from VCC IQVCC I/O VCC_ = VCC, I/O VL_ = VL 16 25 μA

Supply Current from VL IQVL I/O VCC_ = VCC, I/O VL_ = VL 6 10 μA

TA = +25°C, EN = GND or VL > VCC + 0.7V,
MAX13030E–MAX13034E

2 4

VCC Shutdown Supply Current ISHDN-VCC
TA = +25°C, VL > VCC + 0.7V,
MAX13035E,

2 4

μA

TA = +25°C, EN = GND or VL > VCC + 0.7V,
MAX13030E–MAX13034E

0.1 4
VL Shutdown Supply Current ISHDN-VL

TA = +25°C, VL > VCC + 0.7V, MAX13035E 0.1 4

μA

I/O VCC_, I/O VL_, CLK_VCC
Tri-State Leakage Current

ILEAK TA = +25°C, EN = GND or VL > VCC + 0.7V 0.1 2 μA

EN Input Leakage Current ILEAK_EN TA = +25°C, MAX13030E–MAX13034E 1 μA

VL - VCC Shutdown Threshold
High

VTH_H VCC rising -0.2 0.05VL 0.7 V

VL - VCC Shutdown Threshold
Low

VTH_L VCC falling -0.2 0.1VL 0.7 V

I/O VCC_ Pulldown Resistance
During Shutdown

RVCC_PD_SD EN = GND, MAX13032E/MAX13034E 10 16.5 23 kΩ

I/O VCC_ Pullup Resistance
During Shutdown

RVCC_PU_SD EN = GND, MAX13031E 10 16.5 23 kΩ

I/O VL_ Pulldown Resistance
During Shutdown

RVL_PD_SD EN = GND, MAX13033E/MAX13034E 10 16.5 23 kΩ
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

I/O VL_, CLK_VL, CLK_RET
Pullup Resistance During
Shutdown

RVL_PU_SD (VL > VCC + 0.7V), MAX13035E 45 75 105 kΩ

I/O VL_, CLK_VL, CLK_RET
Pullup Current

RVL_PU EN = VCC or VL, I/O VL_ = GND 20 μA

I/O VCC_, CLK_VCC Pullup
Current

RVCC_PU EN = VCC or VL, I/O VCC_ = GND 20 μA

I/O VL to I/O VCC DC
Resistance

RIOVL_IOVCC (Note 3) 3 kΩ

ESD PROTECTION (Note 3)

Human Body Model, CVCC = 1.0μF ±15

IEC 61000-4-2 Air-Gap Discharge,
CVCC = 1.0μF

±12
I/O VCC_, CLK_VCC

IEC 61000-4-2 Contact Discharge,
 CVCC = 1.0μF

±8

kV

LOGIC-LEVEL THRESHOLDS

I/O VL_, CLK_VL Input-Voltage
High Threshold

VIHL (Note 4)
VL -
0.2

V

I/O VL_, CLK_VL Input-Voltage
Low Threshold

VILL (Note 4) 0.15 V

I/O VCC_, CLK_VCC Input-
Voltage High Threshold

VIHC (Note 4)
VCC -
0.4

V

I/O VCC_, CLK_VCC Input-
Voltage Low Threshold

VILC (Note 4) 0.2 V

EN Input-Voltage High
Threshold

VIH MAX13030E–MAX13034E
VL -
0.4

V

EN Input-Voltage Low VIL MAX13030E–MAX13034E 0.4 V

I/O VL_, CLK_VL, CLK_RET
Output-Voltage High

VOHL
I/O VL_, CLK_VL, CLK_RET source current
= 20μA, I/O VCC_ ≥ VCC - 0.4V

2/3 VL V

I/O VL_, CLK_VL, CLK_RET
Output-Voltage Low

VOLL
I/O VL_, CLK_VL, CLK_RET sink current =
20μA, I/O VCC_ ≤ 0.2V

1/3 VL V

I/O VCC_, CLK_VCC Output-
Voltage High

VOHC
I/O VCC_, CLK_VCC source current = 20μA,
I/O VL_ ≥ VL - 0.2V

2/3
VCC

V

ELECTRICAL CHARACTERISTICS (continued)
(VCC = +2.2V to +3.6V, VL = +1.62V to +3.2V, EN = VL, TA = -40°C to +85°C, unless otherwise noted. Typical values are at VCC =
+3.3V, VL = 1.8V and TA = +25°C.) (Notes 1, 2)
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

I/O VCC_, CLK_VCC Output-
Voltage Low

VOLC
I/O VCC_, CLK_VCC sink current = 20μA,
I/O VL_  0.15V

1/3
VCC

V

RISE/FALL TIME ACCELERATOR STAGE (Note 3)

On falling edge 3
Accelerator Pulse Duration

On rising edge 3
ns

VL = 1.62V 11VL-Output-Accelerator Source
Impedance VL = 3.2V 6

Ω

VCC = 2.2V 9VCC-Output-Accelerator Source
Impedance VCC = 3.6V 8

Ω

VL = 1.62V 9VL-Output-Accelerator Sink
Impedance VL = 3.2V 8

Ω

VCC = 2.2V 10VCC-Output-Accelerator Sink
Impedance VCC = 3.6V 9

Ω

ELECTRICAL CHARACTERISTICS (continued)
(VCC = +2.2V to +3.6V, VL = +1.62V to +3.2V, EN = VL, TA = -40°C to +85°C, unless otherwise noted. Typical values are at VCC =
+3.3V, VL = 1.8V and TA = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

I/O VCC_, CLK_VCC Rise Time tRVCC
RS = 150Ω, CI/OVCC = 10pF, CCLK_VCC =
10pF, push-pull drivers (Figure 1)

2.5 ns

I/O VCC_, CLK_VCC Fall Time tFVCC
RS =  150Ω, C I/OV CC =  10p F, C CLK _V CC = 
10p F ( Figures 1, 2)

2.5 ns

I/O VL_, CLK_VL Rise Time tRVL
RS =  150Ω, C I/OV L =  15p F, C CLK _V L =  15p F,
push-pull drivers (Figure 3)

2.5 ns

I/O VL_, CLK_VL Fall Time tFVL
RS =  150Ω, C I/OV L =  15p F, C CLK _V L =  15p F
(Figures 3, 4)

2.5 ns

Propagation Delay
(Driving I/O VL_, CLK_VL)

tPVL-VCC
RS = 150Ω, CI/OVCC = 10pF, CCLK_VCC =
10pF, push-pull drivers (Figure 1)

6.5 ns

Propagation Delay
(Driving I/O VCC_, CLK_VCC)

tPVCC-VL
RS =  150Ω, C I/OV L =  15p F, C CLK _V L =  15p F,
push-pull drivers (Figure 3)

6.5 ns

Channel-to-Channel Skew tSKEW RS =  150Ω, C I/OV CC =  10p F, C I/OV L =  15p F 0.8 ns

Propagation Delay from
I/O VL_ to I/O VCC_ after EN

tEN-VCC
RLOAD = 1MΩ, CI/OVCC = 10pF (Figure 5)
(MAX13030E–MAX13034E)

5 μs

TIMING CHARACTERISTICS
(VCC = +2.2V to +3.6V, VL = +1.62V to +3.2V, CI/OVL ≤ 15pF, CI/OVCC ≤ 15pF, RSOURCE = 150Ω, EN = VL, I/O VL_ to I/O VCC_
rise/fall time = 3ns, TA = -40°C to +85°C, unless otherwise noted. Typical values are at VCC = +3.3V, VL = 1.8V and TA = +25°C.)
(Note 1)
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PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Propagation Delay from
I/O VCC_ to I/O VL_ after EN

tEN-VL
RLOAD = 1MΩ, CI/OVL = 15pF (Figure 5)
(MAX13030E–MAX13034E)

5 μs

Maximum Data Rate
Push-pull operation, RSOURCE = 150_,
CI/OVCC_ = 10pF, CI/OVL_ = 15pF,
CCLK_VCC = 10pF, CCLK_VL = 15pF

100 Mbps

TIMING CHARACTERISTICS (continued)
(VCC = +2.2V to +3.6V, VL = +1.62V to +3.2V, CI/OVL ≤ 15pF, CI/OVCC ≤ 15pF, RSOURCE = 150Ω, EN = VL, I/O VL_ to I/O VCC_
rise/fall time = 3ns, TA = -40°C to +85°C, unless otherwise noted. Typical values are at VCC = +3.3V, VL = 1.8V and TA = +25°C.)
(Note 1)

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: VL must be less than or equal to VCC - 0.2V during normal operation. However, VL can be greater than VCC during startup
and shutdown conditions and the part will not latch-up or be damaged.

Note 3: Guaranteed by design.
Note 4: Input thresholds are referenced to the boost circuit.
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(VCC = 3.3V, VL = 1.8V, CL = 15pF, RSOURCE = 150Ω, data rate = 100Mbps, push-pull driver, TA = +25°C, unless otherwise noted.)
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(VCC = 3.3V, VL = 1.8V, CL = 15pF, RSOURCE = 150Ω, data rate = 100Mbps, push-pull driver, TA = +25°C, unless otherwise noted.)
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(FREQUENCY = 26MHz, CCLK_VCC = 40pF)

CLK_ VL
1V/div

CLK_RET
1V/div

MAX13030E toc15

CLK_ VCC
2V/div

电子工程师之家http://www.eehome.cn

 
项目开发 芯片解密 零件配单 TEL:15013652265 QQ:38537442



–

8 _______________________________________________________________________________________

MAX13030E–MAX13034E MAX13035E

UCSP TQFN UCSP TQFN

A1 4 A1 4 I/O VL3

A2 6 A2 6 I/O VCC3

A3 7 A3 7 I/O VCC4

A4 9 A4 9 I/O VL4

B1 3 B1 3 I/O VL2

B2 5 B2 5 I/O VCC2

B3 8 B3 8 I/O VCC5

B4 10 B4 10 I/O VL5

C1 2 C1 2 VL

C2 16 C2 16 VCC

C3 13 C3 13 GND

C4 11 — — EN

D1 1 D1 1 I/O VL1

D2 15 D2 15 I/O VCC1

D3 14 — — I/O VCC6

D4 12 — — I/O VL6

— — C4 11 CLK_RET

— — D3 14 CLK_VCC

— — D4 12 CLK_VL

— EP — EP EP

μ

μ
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MAX13030E–
MAX13035E

tFVCCtRVCC

I/O VL_
(CLK_VL*)

I/O VCC_
(CLK_VCC*)

150Ω

VL

VL VCC

10%10%

90%90%

50% 50%

50%50%

VCC

CIOVCC

tPLH tPHL

tPVL-VCC = tPLH OR tPHL

VCCEN**VL

I/O VCC

I/O VL

*MAX13035E ONLY

(CCLK_VCC*)

**MAX13030E–MAX13034E ONLY

MAX13030E–
MAX13035E

tFVCCtRVCC

VL

VL VCC

10%10%

90%90%

50% 50%

50%50%

VCC

CIOVCC

I/O VCC

VGATE

VL VCCEN**

VGATE

I/O VL_
(CLK_VL*)

I/O VCC_
(CLK_VCC*)

*MAX13035E ONLY **MAX13030E–MAX13034E ONLY

(CCLK_VCC*)

tPLH tPHL

tPVL-VCC = tPHL
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MAX13030E–
MAX13035E

tFVLtRVL

VL

VL VCC

10%
10%

90%90%

50% 50%

50%50%

VCC

CIOVL

I/O VCC
VL VCCEN**

150Ω
I/O VL

I/O VL_
(CLK_VL*)

(CCLK_VL*)

I/O VCC_
(CLK_VCC*)

*MAX13035E ONLY **MAX13030E–MAX13034E ONLY

tPLH tPHL

tPVCC-VL = tPLH OR tPHL

MAX13030E–
MAX13035E

VL

VL VCC

10%10%

90%90%

50% 50%

50%50%VCC

CIOVL

I/O VL

VL VCCEN**

tFVLtRVL

VGATE

I/O VL_
(CLK_VL*)

(CCLK_VL*)

(CCLK_VL*)

I/O VCC_
(CLK_VCC*)

*MAX13035E ONLY **MAX13030E–MAX13034E ONLY

tPLH tPHL

tPVCC-VL = tPHL
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MAX13030E–
MAX13034E

SOURCE
I/O VCC_

CIOVCCRLOAD

EN

VL

0

VL

VCC

0

0

I/O VL_

I/O VCC_ VCC / 2

EN

VL

I/O VL_

SOURCE

CIOVCC

I/O VCC_

EN

I/O VL_

RLOAD

VCC

t'EN-VCC

EN

VL

0

VL

VCC

0

0

I/O VL_

tEN-VCC IS WHICHEVER IS LARGER BETWEEN t'EN-VCC AND t"EN-VCC.

I/O VCC_
VCC / 2

t"EN-VCCVL VCC

VL VCC

VL VCC

VL VCC

MAX13030E–
MAX13034E

SOURCE

VCC

EN

VL

0

VCC

VL

0

0

I/O VCC_

I/O VL_ VL / 2

EN

I/O VL_ I/O VCC_

SOURCE

EN

t'EN-VL

EN

VL

0

VCC

VL

0

0

I/O VCC_

tEN-VCC IS WHICHEVER IS LARGER BETWEEN t'EN-VCC AND t"EN-VCC.

I/O VL_
VL / 2

t"EN-VL

CIOVLRLOAD

RLOAD

CIOVL

I/O VL_

I/O VCC_

VL
MAX13030E–
MAX13034E

MAX13030E–
MAX13034E
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30μA

VL

ENABLE

ENABLE

ENABLE

VCC

30μA

BOOST
CIRCUIT

I/O VL_

VL VCC

BOOST
CIRCUIT

VCCVL

I/O VCC_

NOTES: 1) THE MAX13030E–MAX13034E ARE ENABLED WHEN
                 VL < VCC - 0.2V AND EN = VL.
             2) THE MAX13035E IS ENABLED WHEN VL < VCC - 0.2V.
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Process: BiCMOS
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MAX13030E–
MAX13034E

VL VCC

MAX13035E

VL VCC

I/O VL1

I/O VL2

I/O VL3

I/O VL4

I/O VL5

CLK_ VL

CLK_RET

I/O VL1

I/O VL2

I/O VL3

I/O VL4

I/O VL5

I/O VL6

I/O VL1 I/O VCC1

I/O VCC2

I/O VCC3

I/O VCC4

I/O VCC5

I/O VCC6

GND
EN

GND

I/O VCC1

I/O VCC2

I/O VCC3

I/O VCC4

I/O VCC5

CLK_ VCC
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16 TQFN (4mm x 4mm)

GND

16

1 2 3 4

12 11 10 9

15

14

13

5

6

7

8

VCC

I/O VCC1

I/O VCC6

I/O
 V

L6

EN I/O
 V

L5

I/O
 V

L4

V L

I/O
 V

L2

I/O
 V

L3

I/O VCC2

I/O VCC3

I/O VCC4

I/O VCC5

I/O
 V

L1

MAX13030E–
MAX13034E

TOP VIEW

*EP

+

*CONNECT EXPOSED PADDLE TO GROUND

16 UCSP (2mm x 2mm)

A

B

C

1 2 3 4

I/O VCC3 I/O VL4I/O VL3 I/O VCC4

I/O VCC2 I/O VL5I/O VL2 I/O VCC5

MAX13030E–MAX13034E

VCC ENVL GND

TOP VIEW
(BUMPS ON BOTTOM)

D

I/O VCC1 I/O VL6I/O VL1 I/O VCC6

+

16 TQFN (4mm x 4mm)

GND

16

1 2 3 4

12 11 10 9

15

14

13

5

6

7

8

VCC

I/O VCC1

CLK_VCC

CL
K_

V L

CL
K_

RE
T

I/O
 V

L5

I/O
 V

L4

V L

I/O
 V

L2

I/O
 V

L3

I/O VCC2

I/O VCC3

I/O VCC4

I/O VCC5

I/O
 V

L1

MAX13035E

TOP VIEW

*EP

+

*CONNECT EXPOSED PADDLE TO GROUND

16 UCSP (2mm x 2mm)

A

B

C

1 2 3 4

I/O VCC3 I/O VL4I/O VL3 I/O VCC4

I/O VCC2 I/O VL5I/O VL2 I/O VCC5

MAX13035E

VCC CLK_RETVL GND

TOP VIEW
(BUMPS ON BOTTOM)

D

I/O VCC1 CLK_VLI/O VL1 CLK_VCC

+
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GND GND GND

+1.8V
SYSTEM

CONTROLLER

+3.3V
SYSTEM

VL VCC

I/O VL_ I/O VCC_DATA  DATA

+3.3V+1.8V

ENEN

0.1μF 1μF0.1μF

MAX13030E–
MAX13034E

6 6

PART PIN-PACKAGE
I/O VL_ STATE DURING

SHUTDOWN
I/O VCC_ STATE DURING

SHUTDOWN
PKG CODE

MAX13031EEBE+* 16 UCSP High impedance 16.5kΩ to VCC B16-1

MAX13031EETE+* 16 TQFN-EP** High impedance 16.5kΩ to VCC T1644-4

MAX13032EEBE+ 16 UCSP High impedance 16.5kΩ to GND B16-1

MAX13032EETE+ 16 TQFN-EP** High impedance 16.5kΩ to GND T1644-4

MAX13033EEBE+* 16 UCSP 16.5kΩ to GND High impedance B16-1

MAX13033EETE+* 16 TQFN-EP** 16.5kΩ to GND High impedance T1644-4

MAX13034EEBE+* 16 UCSP 16.5kΩ to GND 16.5kΩ to GND B16-1

MAX13034EETE+* 16 TQFN-EP** 16.5kΩ to GND 16.5kΩ to GND T1644-4

MAX13035EEBE+ 16 UCSP 75kΩ to VL High impedance B16-1

MAX13035EETE+ 16 TQFN-EP** 75kΩ to VL High impedance T1644-4

° °

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

16
L,

U
C

S
P

.E
P

S

H
1

121-0101

PACKAGE OUTLINE, 4x4 UCSP
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24
L 

Q
FN

 T
H

IN
.E

P
S

PACKAGE OUTLINE,

21-0139 2
1

E

12, 16, 20, 24, 28L THIN QFN, 4x4x0.8mm

PACKAGE OUTLINE,

21-0139 2
2

E

12, 16, 20, 24, 28L THIN QFN, 4x4x0.8mm

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