
__________________________________概述
MAX4864L/MAX4865L/MAX4866L/MAX4867

+28V -28V
MOSFET

n MOSFET

p MOSFET
MOSFET GATEN

+7.4V (MAX4864L) +6.35V (MAX4865L)
+5.8V (MAX4866L) +4.65V (MAX4867)

(UVLO)
(8.5μA) (EN )
(0.4μA) MAX4864L/MAX4865L/MAX4866L UVLO

+2.85V MAX4867 UVLO +2.5V

1μF ±15kV ESD
6 SOT23 6

2mm x 2mm μDFN -40°C +85°C

_________________________________应用

PDA

MP3

____________________________________特性

♦ 高至+28V过压保护

♦ 低至-28V反向保护

♦ 预设过压(OV)门限电平(7.4V、6.35V、5.8V和4.65V)

♦ 驱动低成本互补型MOSFET

♦ 内置50ms启动延时

♦ 内置电荷泵

♦ 8.5μA待机电流(UVLO模式)

♦ 0.4μA关断电流

♦ 过压故障FLAG指示

♦ 6引脚(2mm x 2mm) μDFN和6引脚SOT23封装
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__________________________ 典型工作电路

19-3582; Rev 2; 5/10

功能框图在数据资料的最后给出。
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________________________________定购信息

注： -40°C +85°C
T = 

PART PIN- 
PACKAGE 

OV TRIP  
LEVEL (V)

TOP 
MARK

MAX4864LEUT-T 6 SOT23-6 7.40 ABVO 

MAX4864LELT 6 μDFN 7.40 AAE 

MAX4865LEUT-T 6 SOT23-6 6.35 ABVP 

MAX4865LELT 6 μDFN 6.35 AAF 

MAX4866LEUT-T 6 SOT23-6 5.80 ABVQ 

MAX4866LELT 6 μDFN 5.80 AAG 

MAX4867EUT-T 6 SOT23-6 4.65 ABVN 

MAX4867ELT 6 μDFN 4.65 AAD 

http://china.maxim-ic.com/packages
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2 _______________________________________________________________________________________

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.

IN to GND ..............................................................-0.3V to +30V
GATEN, GATEP to GND ........................................-0.3V to +12V
IN to GATEP ...........................................................-0.3V to +20V
FLAG, EN to GND ....................................................-0.3V to +6V
Continuous Power Dissipation (TA = +70°C)

6-Pin μDFN (2mm x 2mm) (derate 2.1mW/°C
above +70°C) ..............................................................168mW
6-Pin SOT23 (derate 8.7mW/°C above +70°C)............696mW

Operating Temperature Range ..........................-40°C to +85°C
Junction Temperature .................................................... +150°C
Storage Temperature Range ............................-65°C to +150°C
Lead Temperature (soldering, 10s) ................................+300°C
Soldering Temperature (reflow) ......................................+240°C

ELECTRICAL CHARACTERISTICS
(VIN = +5V (MAX4864L/MAX4865L/MAX4866L), VIN = +4V (MAX4867), TA = -40°C to +85°C, CGATEN = 500pF, unless otherwise
noted. Typical values are at TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Input Voltage Range VIN 1.2 28.0 V

MAX4864L 7.0 7.4 7.8

MAX4865L 5.95 6.35 6.75

MAX4866L 5.45 5.8 6.15
Overvoltage Trip Level OVLO VIN rising

MAX4867 4.35 4.65 4.95

V

MAX4864L 75

MAX4865L 65

MAX4866L 55
Overvoltage Lockout
Hysteresis

MAX4867 50

mV

MAX4864L/MAX4865L/MAX4866L 2.65 2.85 3.05Undervoltage Lockout
Threshold

UVLO VIN falling
MAX4867 2.3 2.5 2.7

V

MAX4864L/MAX4865L/MAX4866L 44Undervoltage Lockout
Hysteresis MAX4867 25

mV

MAX4864L/MAX4865L/MAX4866L 77 120
IN Supply Current IIN EN = GND

MAX4867 68 110
μA

MAX4864L/MAX4865L/MAX4866L,
VIN = +2.6V

8.5 22
UVLO Supply Current IUVLO EN = GND

MAX4867, VIN = +2.2V 8 18

μA

MAX4864L/MAX4865L/MAX4866L,
VIN = 3.6V

0.4 2
Shutdown Supply Current ISHD EN = 1.6V

MAX4867, VIN = 3.6V 0.4 2

μA

MAX4864L/MAX4865L/MAX4866L 9 9.83 10
GATEN Voltage VGATEN 1μA load

MAX4867 7.5 7.85 8.0
V

GATEN Pulldown Current IPD VIN > OVLO, VGATEN = +5.5V 12 32 65 mA

GATEP Clamp Voltage VCLAMP 13.5 16.5 19.5 V

GATEP Pulldown Resistor RGATEP 32 48 64 kΩ
FLAG Output-Low Voltage VOL ISINK = 1mA 0.4 V

FLAG Leakage Current VFLAG = +5.5V 1 μA

EN Input-High Voltage VIH 1.5 V

EN Input-Low Voltage VIL 0.4 V
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4. 

1. 2. 

3. 

ELECTRICAL CHARACTERISTICS (continued)
(VIN = +5V (MAX4864L/MAX4865L/MAX4866L), VIN = +4V (MAX4867), TA = -40°C to +85°C, CGATEN = 500pF, unless otherwise
noted. Typical values are at TA = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

EN Input Leakage Current ILKG EN = GND or +5.5V 1 μA

TIMING

Startup Delay tSTART VIN > UVLO to VGATEN > 0.3V, Figure 1 20 50 80 ms

FLAG Blanking Time tBLANK VGATEN > 0.3V to VFLAG < 0.3V, Figure 1 20 50 80 ms

GATEN Turn-On Time tGON

CGATEN = 500pF, VGATEN = 0.3V to +8V
(MAX4864L/MAX4865L/MAX4866L)
VGATEN = 0.3V to +7V (MAX4867), Figure 1

10 ms

GATEN Turn-Off Time tGOFF

V I N  r i si ng  at 3V /μs fr om  + 5V  to + 8V 
( M AX 4864L/M AX 4865L/M AX 4866L) ,
or  fr om  + 4V  to + 7V  ( M AX 4867) 
V GAT E N  =  0.3V , C GAT E N  =  500p F, Fi g ur e 2

7 20 μs

FLAG Assertion Delay tFLAG

VIN rising at 3V/μs from 5V to 8V
( M AX 4864L/M AX 4865L/M AX 4866L) ,
or from +4V to +7V (MAX4867), VFLAG = 0.3V,
Figure 2

3.5 μs

Initial Overvoltage Fault Delay tOVP

VIN rising at 3V/μs from 0V to +9V, time from
VIN = 5V to IGATEN = 80% of IPD (GATEN pulldown
current), Figure 3

1.5 μs

Disable Time tDIS VEN = +2.4V, VGATEN = 0.3V, Figure 4 2 μs
Note 1: All parts are 100% tested at +25°C. Electrical limits across the full temperature range are guaranteed by design and correlation.

VGATEN

VEN

+0.3V

+2.4V

tDIS

VIN VUVLO

tGON

tSTART

VGATEN

VFLAG

tBLANK
+0.3V

+8V (+7V)*

*MAX4867

+5V

+0.3V

VIN
VOVLO

VGATEN

VFLAG

tFLAG

tGOFF

+0.3V

+0.3V

+5V

VIN
VOVLO

tOVP

IGATEN

80%

0V
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____________________________________________________________________典型工作特性
(TA = +25°C, unless otherwise noted.)
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MAX4867

POWER-UP RESPONSE
MAX4864 toc06

20ms/div

10V

0V

5V

0V
IN

GATEN

FLAG

5V

0V
ADAPTER

5V

0V

POWER-UP RESPONSE
MAX4864 toc07

IN
5V/div

FLAG
5V/div

OUT
5V/div

ADAPTER
5V/div

20ms/div

IIN
1A/div

OVERVOLTAGE RESPONSE
MAX4864 toc08

IN

FLAG
5V/div

GATEN
5V/div

ADAPTER

2μs/div

IGATEN
10mA/div

5V

8V

5V

8V
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POWER-UP OVERVOLTAGE RESPONSE
MAX4864 toc09

IN

FLAG

GATEN

ADAPTER

20ms/div

8V
0V

8V

0V

5V

0V

0V

NEGATIVE VOLTAGE RESPONSE
MAX4864 toc10

GATEP

FLAG

IN

ADAPTER

20ms/div

0V

0V

5V

0V

5V

0V

____________________________________________________________________ 典型工作特性(续)
(TA = +25°C, unless otherwise noted.)
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MAX4864LEUT/
MAX4865LEUT/
MAX4866LEUT/
MAX4867EUT

MAX4864LELT/
MAX4865LELT/
MAX4866LELT/
MAX4867ELT

1 3 IN

2 1 GND

3 2 FLAG

4 6 GATEN

5 5 GATEP

6 4 EN

___________________________________________________________________________ 引脚配置

GND

GATENFLAG

1 6 EN
+

5 GATEP

IN

MAX4864L
MAX4865L
MAX4866L
MAX4867

SOT23

TOP VIEW

2

3 4

FLAG

ENIN

GATEN

GATEP

GND

MAX4864L
MAX4865L
MAX4866L
MAX4867

μDFN

1

2

3

6

5

4

+

______________________________________________________________________引脚说明

引脚

名称 功能

EN FLAG
FLAG FLAG FLAG

n MOSFET GATEN VUVLO < VIN <
VOVLO GATEN n MOSFET

p MOSFET GATEP
GATEP

EN
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_____________________________详细说明
MAX4864L/MAX4865L/MAX4866L/MAX4867

+28V
MAX4864L/MAX4865L/

MAX4866L/MAX4867 n MOSFET
p

MOSFET
( ) MOSFET GATEN

GATEN
50ms GATEN

FLAG 50ms
FLAG

欠压锁定(UVLO)

MAX4864L/MAX4865L/MAX4866L UVLO
+2.85V MAX4867 UVLO +2.5V
VIN UVLO GATEN
FLAG

过压锁定(OVLO)

MAX4864L OVLO +7.4V MAX4865L
OVLO +6.35V MAX4866L OVLO
+5.8V MAX4867 OVLO +4.65V

VIN OVLO GATEN
FLAG

FLAG输出

FLAG
GATEN FLAG

50ms FLAG
FLAG GATEN 50ms

FLAG I/O

GATEN驱动器

GATEN IN
n MOSFET

+5.5V

VIN +5.5V OVLO
GATEN VIN

MAX4864L OVLO +7.4V +5.5V <
VIN < +7.4V GATEN +10.5V
MAX4866L +5.8V OVLO

+5.5V GATEN

GATEP驱动器

GATEP
p MOSFET GATEP

p MOSFET p
MOSFET (IN) +28V GATEP IN

+16V

器件操作

MAX4864L/MAX4865L/MAX4866L/MAX4867
5

VIN < UVLO VIN > OVLO GATEN
0V FLAG

UVLO < VIN < OVLO 50ms
GATEN

VIN FLAG
FLAG GATEN
50ms

VIN UVLO FLAG
GATEN

STANDBY
GATEN = 0

FLAG = HIGH

TIMER STARTS
COUNTING 

VIN > UVLO

VIN < UVLO

VIN > OVLO

VIN > OVLO

OVLO CHECK
GATEN = 0

FLAG = HIGH

STARTUP
GATEN DRIVEN HIGH

FLAG = HIGH

ON
GATEN HIGH
FLAG = LOW

t = 50ms 

t = 50ms 

5. 
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_____________________________应用信息

MOSFET配置

MAX4864L/MAX4865L/MAX4866L/MAX4867
MOSFET 6

p MOSFET n MOSFET

MAX4864L/MAX4865L/MAX4866L/MAX4867
MOSFET p MOSFET

n MOSFET
UVLO

MOSFET
MOSFET

MOSFET

MOSFET选型

MAX4864L/MAX4865L/MAX4866L/MAX4867
MOSFET p n MOSFET

RON VGS 4.5V
MOSFET MOSFET VDS
+30V MAX4864L /MAX4865L /MAX4866L/
MAX4867 +28V IN 1

MAX4864L/MAX4865L/MAX4866L/MAX4867
MOSFET

IN旁路设计

1μF
GND LC

+30V

ESD测试条件

ESD 1μF
MAX4864L/MAX4865L/MAX4866L/MAX4867

±15kV ESD

人体模型

7 8
100pF

ESD 1.5kΩ

P N N
ADAPTER
-28V TO +28V OUTPUT

VIO

IN

FLAG

GATEN

1μF

GND

GATEP

MAX4864L
MAX4865L
MAX4866L
MAX4867

6. MOSFET

表1. MOSFET推荐型号

PART CONFIGURATION/
PACKAGE

VGS MAX
(V)

VDS MAX
(V) RON AT 4.5V (mΩ) MANUFACTURER

+30 143 (n-MOSFET)
Si5504DC

Complementary
MOSFET/1206-8

±20
-30 290 (p-MOSFET)

Si5902DC Dual/1206-8 ±20 +30 143 (n-MOSFET)

Si1426DH Single/μDFN-6 ±20 +30 115 (n-MOSFET)

Si5435DC Single/1206-8 ±20 -30 80 (p-MOSFET)

Vishay Siliconix

FDC6561AN Dual/SSOT-6 ±20 +30 145 (n-MOSFET)

FDG315N Single/μDFN-6 ±20 +30 160 (n-MOSFET)

FDC658P Single/SSOT-6 ±20 -30 75 (p-MOSFET)

FDC654P Single/SSOT-6 ±20 -30 125 (p-MOSFET)

Fairchild Semiconductor
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IEC 1000-4-2

1996 1 /
IEC 1000-4-2 IEC 1000-4-2

ESD
IC MAX4864L/MAX4865L/MAX4866L/MAX4867

IEC 1000-4-2 3
ESD

IEC 1000-4-2
IEC 1000-4-2 IEC 1000-4-2

( 9) ESD
10

±8kV IEC 1000-4-2 4 ESD

_____________________________芯片信息
PROCESS: BiCMOS

7. ESD 8. 

10. IEC 1000-4-2 ESD9. IEC 1000-4-2 ESD

CHARGE-CURRENT
LIMIT RESISTOR

DISCHARGE
RESISTANCE

STORAGE
CAPACITOR

Cs
100pF

RC
 1MΩ

RD 
1.5kΩ

HIGH-
VOLTAGE

DC
SOURCE

DEVICE
UNDER
TEST

IP 100%
90%

36.8%

tRI
TIME

tDL
CURRENT WAVEFORM

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

Ir

10%
0

0

AMPERES

tR = 0.7ns TO 1ns
30ns

60ns

t

100%
90%

10%

I P
EA

K

I

CHARGE-CURRENT
LIMIT RESISTOR

DISCHARGE
RESISTANCE

STORAGE
CAPACITOR

Cs
150pF

RC
50MΩ TO 100MΩ

RD 
330Ω

HIGH-
VOLTAGE

DC
SOURCE

DEVICE
UNDER
TEST
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P NADAPTER OUTPUT

VIO

IN

FLAG

GATEN

GND

EN

GATEP

MAX4864L
MAX4865L
MAX4866L
MAX4867

+15V CLAMP

+5.5V
REGULATOR

UVLO AND OVLO
DETECTOR

2x CHARGE
PUMP

CONTROL
LOGIC AND TIMER

GATE
DRIVER

_____________________________________________________________________ 功能框图

6 μDFN L622-1 21-0164

6 SOT23 U6-1 21-0058

china.maxim-ic.com/packages

http://china.maxim-ic.com/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0164.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0058.PDF
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