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MAX8505 2.6V 5.5V

0.8V 0.85 x VIN
3A 2.6V 5.5V
2.25V

MAX8505 MOSFET 1MHz/500kHz
(PWM)

MAX8505
1%

ASIC MAX8505

MAX8505
(POK)

___________________________________ 应用

μP/ASIC/DSP/FPGA I/O

RAID

_________________________________特性
♦ 节省空间—4.9mm x 6mm占位面积，1μH电感、

47μF陶瓷输出电容

♦ 输入电压范围

2.6V至5.5V
偏置电源供电时可低至2.25V

♦ 0.8V至0.85 x VIN，3A输出电流

♦ 陶瓷电容或聚合体电容

♦ 在整个负载、输入电源和工作温度范围内，具有±1%
的精确输出

♦ 快速瞬态响应

♦ 可调的软启动

♦ 电压调节软启动限制了上电过程中的输出电压跌落

♦ POK监视输出电压

M
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______________________________ 定购信息

19-2992; Rev 1; 9/10

_____________________________引脚配置 _________________________典型工作电路
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PART TEMP RANGE PIN-PACKAGE

MAX8505EEE+ -40°C to +85°C 16 QSOP
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(VIN = VCC = VCTL = +3.3V, VFB = 0.8V, VCOMP = 1.25V, CREF = 0.01μF, TA = 0°C to +85°C, unless otherwise noted.)

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.

CTL, FB, IN, VCC to GND .........................................-0.3V to +6V
COMP, REF, POK to GND..........................-0.3V to (VCC + 0.3V)
BST to LX..................................................................-0.3V to +6V
PGND to GND .......................................................-0.3V to +0.3V
Continuous Power Dissipation (TA = +70°C)

16-Pin QSOP (derate 12.5mW/°C above +70°C).......1000mW

Operating Temperature Range ...........................-40°C to +85°C
Storage Temperature Range .............................-65°C to +150°C
Junction Temperature ......................................................+150°C
Lead Temperature (soldering, 10s) .................................+300°C
Soldering Temperature (reflow) .......................................+260°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

IN AND VCC

IN Voltage Range VIN 2.25 VCC V

VCC Voltage Range VCC 2.6 5.5 V

VIN = 3.3V 6 10
IN Supply Current IIN Switching with no load

VIN = 5.5V 10
mA

VCC = 3.3V 3 10
VCC Supply Current ICC Switching with no load

VCC = 5.5V 6
mA

Total Shutdown Current into IN
and VCC

ISHDN
VIN = VCC = VBST - VLX = 5.5V, VCTL = 0V,
VLX = 0V

20 50 μA

VCC rising 2.40 2.55VCC Undervoltage Lockout
Threshold

UVLOth
When LX starts/stops
switching VCC falling 2.2 2.35

V

REF

REF Voltage VREF IREF = 0μA, VIN = VCC = 2.6V to 5.5V 0.792 0.800 0.808 V

REF Shutdown Resistance From REF to GND, VCTL = 0V 13 100 Ω
REF Soft-Start Current VREF = 0.4V 20 25 30 μA

Soft-Start Ramp Time
Output from 0% to 100%, CREF = 0.01μF to
1μF

32 ms/μF

FB

FB Regulation Voltage VIN = 2.6V to 5.5V 0.792 0.800 0.808 V

FB Input Bias Current VFB = 0.7V 0.01 0.1 μA

Maximum Output Current IOUT_MAX
VIN = VCC = 3.3V, VOUT = 1.2V,
L = 1μH/5.9mΩ (Note 1)

3 A

FB high 10.5 12 13.5
FB Threshold for POK Transition FB rising or falling

FB low -13.5 -12 -10.5
%

FB to POK Delay FB rising or falling 50 μs

COMP

COMP Transconductance From FB to COMP 60 100 160 μS

Gain from FB to COMP VCOMP = 1.25V to 1.75V 80 dB

VFB
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = VCC = VCTL = +3.3V, VFB = 0.8V, VCOMP = 1.25V, CREF = 0.01μF, TA = 0°C to +85°C, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

COMP Clamp Voltage, Low VIN = VCC = 2.6V, 3.3V, 5.5V, VFB = 0.9V 0.45 0.75 1.00 V

COMP Clamp Voltage, High VIN = VCC = 2.6V, 3.3V, 5.5V, VFB = 0.7V 1.7 1.9 2.1 V

COMP Shutdown Resistance From COMP to GND, VCTL = 0V 13 100 Ω
LX (All LX Outputs Connected Together)

VIN = VBST - VLX = 3.3V 38 74
LX On-Resistance, High

VIN = VBST - VLX = 2.6V 42
mΩ

VIN = VBST - VLX = 3.3V 38 74
LX On-Resistance, Low

VIN = VBST - VLX = 2.6V 42
mΩ

LX  C ur r ent- S ense Tr ansr esi stance RT From LX to COMP 0.068 0.086 0.104 Ω
Sourcing, Typical Application Circuit 4.6 5.6 6.6

LX Current-Limit Threshold
Sinking, VIN = VCC = 2.6V to 5.5V -4.3 -2.6 -1.0

A

VLX = 5.5V 100
LX Leakage Current

VIN = VCC = 5.5V,
VCTL = 0V VLX = 0V -100

μA

VCTL = VCC 0.85 1 1.15
LX Switching Frequency

VIN = VCC = 2.6V, 3.3V,
5.5V VCTL = 2/3VCC 0.44 0.5 0.56

MHz

LX Minimum Off-Time VIN = VCC = 2.6V, 3.3V, 5.5V 95 110 135 ns

500kHz 90 94
LX Maximum Duty Cycle

VIN = VCC = 2.6V, 3.3V,
5.5V 1MHz 84 89

%

500kHz 5 8
LX Minimum Duty Cycle

VIN = VCC = 2.6V, 3.3V,
5.5V 1MHz 10 15

%

SLOPE COMPENSATION

Slope Compensation Extrapolated to 100% duty cycle 245 300 400 mV

BST

VLX = 5.5V 10

VLX = 0V 10BST Shutdown Supply Current
(VBST - VLX) = VIN =
VCC = 5.5V, VCTL = 0V

LX open 10

μA

CTL
For 1MHz 80

For 500kHz 55 70CTL Input Threshold
VIN = VCC = 2.6V,
3.3V, 5.5V

For shutdown 45

% of
VCC

CTL Input Current VCTL = 0V or 5.5V, VIN = VCC = 5.5V -1 +1 μA

POK (Power-OK)

POK Output Voltage, Low VFB = 0.6V or 1.0V, IPOK = 2mA 25 100 mV

POK Leakage Current VPOK = 5.5V 0.001 1 μA

POK Fault Delay Time From FB to POK, any threshold 25 50 100 μs

THERMAL SHUTDOWN

Thermal-Shutdown Threshold When LX stops switching TJ rising +170 °C

Thermal-Shutdown Hysteresis 20 °C
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = VCC = VCTL = +3.3V, VFB = 0.8V, VCOMP = 1.25V, CREF = 0.01μF, TA = -40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

IN AND VCC

IN Voltage Range VIN 2.25 VCC V

VCC Voltage Range 2.6 5.5 V

IN Supply Current IIN Switching with no load VIN = 3.3V 10 mA

VCC Supply Current ICC Switching with no load VCC = 3.3V 10 mA

Total Shutdown Current into IN
and VCC

ISHDN
VIN = VCC = VBST - VLX = 5.5V, VCTL = 0V,
VLX = 0V

50 μA

VCC rising 2.55VCC Undervoltage Lockout
Threshold

UVLOth
When LX starts/stops
switching VCC falling 2.2

V

REF
REF Voltage VREF IREF = 0μA, VIN = VCC = 2.6V to 5.5V 0.791 0.808 V

REF Shutdown Resistance From REF to GND, VCTL = 0V 100 Ω

REF Soft-Start Current VREF = 0.4V 20 30 μA

FB

FB Regulation Voltage VFB VIN = 2.6V to 5.5V 0.791 0.808 V

FB Input Bias Current VFB = 0.7V 0.1 μA

Maximum Output Current IOUT_MAX
VIN = VCC = 3.3V, VOUT = 1.2V,
L = 1μH/5.9mΩ (Note 1)

3 A

FB high 10.5 13.5
FB Threshold for POK Transition FB rising or falling

FB low -13.5 -10.5
%

COMP

COMP Transconductance From FB to COMP 60 160 μS

COMP Clamp Voltage, Low VIN = VCC = 2.6V, 3.3V, 5.5V, VFB = 0.9V 0.45 1.00 V

COMP Clamp Voltage, High VIN = VCC = 2.6V, 3.3V, 5.5V, VFB = 0.7V 1.7 2.1 V

COMP Shutdown Resistance From COMP to GND, VCTL = 0V 100 Ω

LX (All LX Outputs Connected Together)

LX On-Resistance, High VIN = VBST - VLX = 3.3V 74 mΩ

LX On-Resistance, Low VIN = VBST - VLX = 3.3V 74 mΩ

LX  C ur r ent- S ense Tr ansr esi stance RT From LX to COMP 0.068 0.104 Ω

Sourcing, Typical Application Circuit 4.6  5.6
LX Current-Limit Threshold

Sinking, VIN = VCC = 2.6V to 5.5V -4.3  -1.0
A

VLX = 5.5V  100
LX Leakage Current

VIN = VCC = 5.5V,
VCTL = 0V VLX = 0V -100

μA

VCTL = VCC 0.85 1.15
LX Switching Frequency

VIN = VCC = 2.6V,
3.3V, 5.5V V C TL =  2/3 ✕ V C C 0.44 0.56

MHz

LX Minimum Off-Time VIN = VCC = 2.6V, 3.3V, 5.5V 95    135 ns
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Note 1: Under normal operating conditions, COMP moves between 1.25V and 2.15V as the duty cycle changes from 10% to 90%
and peak inductor current changes from 0 to 3A. Maximum output current is related to peak inductor current, inductor value
input voltage, and output voltage by the following equations:

where VOUT = output voltage; ILIM = current limit of high-side switch; tS = switching period; RL = ESR of inductor; RNLS =
on-resistance of low-side switch; L = inductor. Equations for ILIM and D are shown as follows:

where ILIM_DC100 = current limit at D = 100%; RT = transresistance from LX to COMP; VSW = slope compensation (310mV
±20%); D = duty cycle:

where VOUT = output voltage; VIN = input voltage; IOUT = output current; RL = ESR of inductor; RNHS = on-resistance of
high-side switch; RNLS = on-resistance of low-side switch. See the Typical Application Circuit for external components.

Note 2: Specifications to -40°C are guaranteed by design and not production tested.
Note 3: LX has internal clamp diodes to PGND and IN pins 2 and 4. Applications that forward bias these diodes should take care

not to exceed the IC’s package power dissipation limits.
Note 4: When connected together, the LX output is designed to provide 3.5ARMS current.

D OUT

IN
= OUT

OUT

I I V
D

RLIM LIM DC SW
T

= +
−

_ 100
1

I
I D t V L

D t R R LOUT MAX
LIM S OUT

S NLS L
_

( ) /
( ) ( ) /

=
− − × ×

+ − × × +

1 2
1 1 2

ELECTRICAL CHARACTERISTICS (continued)
(VIN = VCC = VCTL = +3.3V, VFB = 0.8V, VCOMP = 1.25V, CREF = 0.01μF, TA = -40°C to +85°C, unless otherwise noted.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

500kHz 90
LX Maximum Duty Cycle

VIN = VCC = 2.6V, 3.3V,
5.5V 1MHz 84

%

500kHz 8
LX Minimum Duty Cycle

VIN = VCC = 2.6V, 3.3V,
5.5V 1MHz 15

%

SLOPE COMPENSATION

Slope Compensation Extrapolated to 100% duty cycle 245 406 mV

BST
VLX = 5.5V 10

VLX = 0V 10BST Shutdown Supply Current
(VBST - VLX) = VIN =
VCC = 5.5V, VCTL = 0V

LX open 10

μA

CTL
For 1MHz 80

For 500kHz 55 70CTL Input Threshold
VIN = VCC = 2.6V,
3.3V, 5.5V

For shutdown 45

% of
VCC

CTL Input Current VCTL = 0V or 5.5V, VIN = VCC = 5.5V -1 +1 μA

POK (Power-OK)

POK Output Voltage, Low VFB = 0.6V or 1.0V, IPOK = 2mA 100 mV

POK Leakage Current VPOK = 5.5V 1 μA

POK Fault Delay Time From FB to POK, any threshold 25 100 μs
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_____________________________________________________________________ 典型工作特性
(Typical values are at VIN = VCC = VCTL = 5V, VOUT = 1.2V, IOUT = 3A, and TA = +25°C, unless otherwise noted.)

EFFICIENCY vs. OUTPUT CURRENT
(VIN = VCC = 5V, fSW = 1MHz)
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A: VOUT = 3.3V
B: VOUT = 2.5V
C: VOUT = 1.2V
D: VOUT = 0.8V
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EFFICIENCY vs. OUTPUT CURRENT
(VIN = VCC = 3.3V, fSW = 500kHz)
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EFFICIENCY vs. OUTPUT CURRENT
(VIN = VCC = 3.3V, fSW = 1MHz)
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C: VOUT = 1.2V
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EFFICIENCY vs. OUTPUT CURRENT
(VIN = 2.5V, VCC = 5V, fSW = 1MHz)
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A: VOUT = 1.8V
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FREQUENCY vs. INPUT VOLTAGE AND
TEMPERATURE
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5
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Y 
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FREQUENCY vs. INPUT VOLTAGE AND
TEMPERATURE

M
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6
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Y 
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)
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480
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2.5 5.5

+85°C
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OUTPUT LOAD REGULATION

M
AX

85
05

 to
c0

7

OUTPUT CURRENT (A)

-Δ
V O

UT
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A: VOUT = 0.8V
B: VOUT = 1.2V
C: VOUT = 1.8V
D: VOUT = 2.5V

A

B
CD

VIN = VCC = 3.3V
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SHUTDOWN SUPPLY CURRENT
vs. INPUT VOLTAGE

M
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fSW = 1MHz

CURRENT LIMIT vs. OUTPUT VOLTAGE

M
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9

OUTPUT VOLTAGE (V)
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T 
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M
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 (A
)
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4.9
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5.5

4.5
0.8 3.3

fSW = 1MHz

OUTPUT SHORT-CIRCUIT CURRENT
vs. INPUT VOLTAGE

M
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0
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IR

CU
IT

 C
UR

RE
NT

 (A
)

5.04.54.03.53.0

3.5

4.5

5.5
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GND-MEASURED TEMPERATURE
vs. OUTPUT CURRENT

M
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 to
c1

1

OUTPUT CURRENT (A)

GN
D-

M
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SU
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D 
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M
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TU
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 (°
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3.753.503.25

20

40

60

80

100

120

0
3.00 4.00

TA = +85°C

TA = +25°C

TA = -40°C

VIN = 5V,
VOUT = 1.5V

REFERENCE VOLTAGE
vs. TEMPERATURE

M
AX

85
05

 to
c1

2

TEMPERATURE (°C)

RE
FE

RE
NC

E 
VO

LT
AG

E 
(V

)

85603510-15

0.795

0.800

0.805

0.810

0.790
-40 110

fSW = 1MHz

TRANSIENT RESPONSE
(VIN = 5V, VOUT = 1.2V)

MAX8505 toc13

40μs/div

OUTPUT VOLTAGE
AC-COUPLED
100mV/div

2.25A

0.75A

0

OUTPUT
CURRENT
1A/div

_________________________________________________________________ 典型工作特性(续)
(Typical values are at VIN = VCC = VCTL = 5V, VOUT = 1.2V, IOUT = 3A, and TA = +25°C, unless otherwise noted.)
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TRANSIENT RESPONSE
(VIN = 3.3V, VOUT = 1.2V)

MAX8505 toc14

40μs/div

OUTPUT VOLTAGE
AC-COUPLED
100mV/div

2.25A

0.75A

0

OUTPUT
CURRENT
1A/div

SWITCHING WAVEFORM
(VIN = 5V, VOUT = 1.2V, IOUT = 2.5A)

MAX8505 toc15

200ns/div

INDUCTOR CURRENT
AC-COUPLED
2A/div

VOUT
AC-COUPLED
20mV/div

VLX
2V/div

SOFT-START/SHUTDOWN WAVEFORM
(VIN = 3.3V, VOUT = 1.2V, IOUT = 3A, CREF = 0.068μF)

MAX8505 toc16

400μs/div

VOUT
500mV/div

VCTL
5V/div

VPOK
5V/div

INPUT CURRENT
1A/div

TRANSIENT RESPONSE DURING SOFT-START
MAX8505 toc17

100μs/div

VOUT
100mV/div

IOUT
2A/div

_______________________________________________________________ 典型工作特性(续)
(Typical values are at VIN = VCC = VCTL = 5V, VOUT = 1.2V, IOUT = 3A, and TA = +25°C, unless otherwise noted.)



_____________________________详细说明
MAX8505 3A

500kHz 1MHz
PWM MAX8505
2.6V 5.5V 0.8V 0.85 x VIN

控制器单元功能

MAX8505 PWM

MOSFET PWM

PWM
N

MOSFET N MOSFET

( )
MOSFET MOSFET

电流检测

MOSFET (RDS(ON) x ILX)

PWM
MOSFET

电流限制

MAX8505

6A ( )
3.8A ( )

MOSFET
MOSFET

M
A

X
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___________________________________________________________________________ 引脚说明

1, 3, 14, 16 LX

2, 4 IN

5 BST

6 VCC

7 POK

8 CTL

9 COMP

10 FB

11 REF

12 GND

13, 15 PGND

引脚 名称 功能

LX LX
PGND 3300pF

2.6V 5.5V 22μF GND IN

10Ω 0.1μF GND

FB 0.8V ±12% POK

GND VCC 1MHz 500kHz
2/3VCC

RC GND UVLO
GND

0.8V

0V

GND

0.1μF LX IN
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MOSFET MOSFET

MOSFET

VCC去耦

(1%)
IN VCC 10Ω 0.1μF

GND VCC

自举(BST)

N
BST LX

N MOSFET LX D1
VIN N MOSFET

N MOSFET LX VIN D1
VIN VIN

D1

频率选择/使能控制(CTL)

MAX8505 500kHz
1MHz CTL CTL

CTL
GND

CTL 0.8 x VCC MAX8505
1MHz CTL 0.55 x VCC 0.7 x VCC

500kHz CTL 0.45 x VCC

软启动

REF 0.01μF

电源就绪(POK)

MAX8505 POK
±12%

POK
50μs POK

POK VIN
5.5V

UVLO

VCC +2.25V UVLO
VCC +2.35V UVLO

热保护

TJ =
+170°C

20°C

____________________________设计步骤

占空比

VOUT VIN IOUT
( 3A) RL ESR RNHS

RNLS

选择输出电压

MAX8505 500kHz 0.8V 85%
1MHz 0.8V 80%

FB (
) (R2 R3)

R3 50kΩ
R2

VFB = 0.8V

R R
V
V
OUT

FB
2 3 1= × −

⎛
⎝⎜

⎞
⎠⎟

D
V I R R
V I R R

V I R R
V

R R

OUT OUT NLS L

IN OUT NLS NHS

OUT OUT NLS L

IN

NLS NHS

=
+ +

+ −
=

+ +

=

( )
( )

( )

 

t C
V
ASOFT START REF_

.
= ×

μ

0 8
25
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电感设计

(L)
(IPEAK) LIR

( )
LIR

20%
30% (LIR = 0.20 0.30)

fS

输出电容设计和输出纹波

ESR ESL

DC-DC
ESR ESL

ESR ESL

ESR ESL

ESR

IP-P

ESR ESL ESL

ESR x ILOAD
(

Transient Response)

I
V V

f L
V
VP P

IN OUT

S

OUT

IN
− =

−

×
×

( )

V
I
t

ESL or
I
t

ESLRIPPLE ESL
P P

ON

P P

OFF
( )   ,= × ×− −

V I ESRRIPPLE ESR P P( ) = ×−

V
I

C fRIPPLE C
P P

OUT S
( ) = × ×

−
8

V V V VRIPPLE RIPPLE C RIPPLE ESR RIPPLE ESL= + +( ) ( ) ( )
2 2 2

LIR
I I

I
PEAK OUT

OUT
= ×

−
2

( )

L
V D
I LIR f

OUT

OUT S
=

× −

× ×

 ( )1
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输入电容设计

IC

RMS

IRIPPLE RMS

MAX8505
MAX8505

补偿设计

MAX8505

(R1) (C8) 1
( )

COMP
( ) GND

gmERR (COMP ) 100μmho

ROERR ( ) 20MΩ

CCOMP (COMP )

RT ( ) 0.086Ω

CPARA (COMP ) 10pF

RL ( )

COUT ( )

RESR (COUT )

s j2πf

(fC)

1/10 100kHz
RCOMP

R2 R3

RL COUT CCOMP

C R
C

RCOMP L
OUT

COMP
= ×

R
I R R R f C

V gmCOMP
OUT T C OUT

OUT ER
=

× × + × × ×

×

( )3 2 2π

RR R× 3

A
V

V
gm R

s C R
s

VOL
FB

OUT
ERR OERR

COMP COMP

= × × ×

× × +

×

1
( CC R s C R

R
R

COMP OERR PARA COMP

L

× + × × × +

⎛

⎝⎜
⎞

⎠⎟
×

1 1) ( )

TT

OUT ESR

OUT L

s C R
s C R

×
× × +

× × +

⎛

⎝⎜
⎞

⎠⎟
1

1I I
V V V

V
RIPPLE LOAD

OUT IN OUT

IN
= ×

× −( )
2
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____________________________应用信息
PCB布局考虑因素

PCB
PCB

1) IC (
PGND) ( GND)

2)

3)
MOSFET MOSFET

4) IN LX PGND
IC

5)
IC

6) (FB
COMP)
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MAX8505

VIN
2.6V TO 5.5V

POWER-OK

VOUT
1.2V

BST
IN

VCC

CTL

POK
GND

REF

COMP

FB

PGND

LX
C2

2 x 22μF
(10V CERAMIC)

COUT
47μF

(6.3V CERAMIC)

L1
1μH

(FDV3H-IRON)

R7
10Ω R2

11.3kΩ

R3
22.6kΩ

R1
51kΩ

C7
0.1μF

D1
(CENTRAL CMOSH-3)

R6
20kΩ

C5
0.1μF

C6
0.01μF

C8
220pF

C9
3300pF

_________________________________________________________________典型应用电路
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MAX8505

REF

25μA

25μA

REFERENCE
1.25V

FB

50μs

UVLO

PWM

N

POK

VCC

BST

IN

LX

FB

PGND

COMPGND CTL

GND

______________________________________________________________________功能框图
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