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( MOSFET )
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MAX5058 MOSFET 5V LDO
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2

MAX5051
180˚

MAX5058/MAX5059 28 TSSOP
-40˚C +125˚C
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________________________________
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________________________________
♦ MOSFET

♦ /

♦ 2A

♦ 5V (MAX5058) 10V (MAX5059)

♦
♦ /

♦
♦
♦ 0.5V 
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PART TEMP RANGE
PIN-
PACKAGE

VREG
(V)

MAX5058AUI -40°C to +125°C 28 TSSOP-EP* 5

MAX5058EUI -40°C to +85°C 28 TSSOP-EP* 5

MAX5059AUI -40°C to +125°C 28 TSSOP-EP* 10

MAX5059EUI -40°C to +85°C 28 TSSOP-EP* 10

*EP = Exposed paddle.

Maxim Maxim
Maxim

Maxim www.maxim-ic.com.cn

查询MAX5056供应商 捷多邦，专业PCB打样工厂，24小时加

急出货

http://www.dzsc.com/stock_max5056.html
http://www.jdbpcb.com/J/
http://www.jdbpcb.com/J/
http://pdf.dzsc.com/
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS
(V+ = +12V, GND = PGND = 0, VDR = VREG, CQSYNC = CQREC = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, VIREF =
VVSP = 1.785V, CVREG = 2.2µF, CVP = 1µF, CCOMPS = 0.1µF, CSFP = 68nF, TA = TMIN to TMAX, unless otherwise noted. Typical values
are at TA = +25°C.)

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.

V+ to GND .............................................................-0.3V to +30V
PGND to GND .......................................................-0.3V to +0.3V
COMPV, VREG, VDR, TSF to GND......................... -0.3V to +14V
All Other Pins to GND ..................................-0.3V to (VP + 0.3V)
VREG Source Current .........................................................50mA
COMPV, RMGU, RMGD, TSF Sink Current ....................... 30mA
VP to GND ................................................................-0.3V to +6V
VSO, CSO Source/Sink Current ......................................... ±5mA
SFP Source Current ............................................................. 5mA

QREC, QSYNC Continuous Current....................................50mA
QREC, QSYNC Current < 500ns..............................................5A
Continuous Power Dissipation (TA = +70°C)

28-Pin TSSOP (derate 23.8mW/°C above +70°C). ....1905mW
Junction Temperature ......................................................+150°C
Operating Temperature Ranges

MAX5058EUI, MAX5059EUI ............................-40°C to +85°C
MAX5058AUI, MAX5059AUI..........................-40°C to +125°C

Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

POWER SUPPLY

MAX5058 4.5 28.0
Supply Voltage Range V+

MAX5059 9.3 28.0
V

Quiescent Supply Current IQ 2.5 5 mA

MAX5058 4.5
Switching Supply Current ISW fSW = 250kHz at BUFIN

MAX5059 6
mA

IREF: REFERENCE CURRENT OUTPUT

Reference Current IIREF VIREF = 1.785V 49.2 50 51.1 µA

Reference Current Variation ∆IIREF VIREF = 0.5V to 2.5V -0.1 +0.1 %/V

Reference Voltage Compliance
Range

Guaranteed by reference current variation
test

0.5 2.5 V

VREG: LOW-DROPOUT REGULATOR

MAX5058 4.75 5 5.25
Regulator Output VVREG IVREG = 0 to 30mA

MAX5059 9.4 10 10.6
V

MAX5058, V+ = 6V to 28V 25
Line Regulation

MAX5059, V+ = 11V to 28V 25
mV

MAX5058
V+ = 4.5V,
IVREG = 30mA

200 350

Dropout VDROP

MAX5059
V+ = 9.3V,
IVREG = 30mA

200 350

mV

VP: INTERNAL REGULATOR

Regulator Output Setpoint VVP IVP = 0 to 5mA 3.8 4.3 V

ZC: ZERO-CURRENT COMPARATOR

Zero-Current Comparator
Threshold

VZCTH TA = +25°C +3.5 +5 +6.5 mV

Zero-Current Comparator Input
Current

IZC -2.5 +2.5 µA
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ELECTRICAL CHARACTERISTICS (continued)
(V+ = +12V, GND = PGND = 0, VDR = VREG, CQSYNC = CQREC = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, VIREF =
VVSP = 1.785V, CVREG = 2.2µF, CVP = 1µF, CCOMPS = 0.1µF, CSFP = 68nF, TA = TMIN to TMAX, unless otherwise noted. Typical values
are at TA = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Zero-Current Comparator Input
Range

VZC -0.1 +1.5 V

Zero-Current Comparator
Propagation Delay

tZC

10mV overdrive, from when VZCP - VZCN is
greater than VZCTH to when QSYNC goes
low

65 ns

BUFIN: SYNCHRONIZING PULSE INPUT

BUFIN to Output Propagation
Delay

tpd
BUFIN rising to QREC rising or QSYNC
falling

40 ns

BUFIN Input Current IBUFIN -1 +1 µA

BUFIN Input Capacitance CBUFIN 10 pF

BUFIN Input-Logic High VHBUFIN 2.4 V

BUFIN Input-Logic Low VLBUFIN 0.8 V

MARGINING INPUTS

RMGD Resistance RRMGD Sinking 10mA 6.5 11 Ω
RMGU Resistance RRMGU Sinking 10mA 6.5 11 Ω
MRGD Input-Logic High VHMRGD 2.4 V

MRGD Input-Logic Low VLMRGD 0.8 V

MRGU Input-Logic High VHMRGU 2.4 V

MRGU Input-Logic Low VLMRGU 0.8 V

MRGU, MRGD Input Resistance
RMRGD,
RMRGU

40 kΩ

RMGU, RMGD Leakage Current
IRMGU,
IRMGD

-100 +100 nA

DRIVER OUTPUTS

QREC, QSYNC Peak Source
Current

IQREC_SO,
IQSYNC_SO

2 A

MAX5058 75 150QREC, QSYNC Output-Voltage
High

VQREC_H,
VQSYNC_H

Measured with respect to
VVDR, sourcing 50mA MAX5059 75 150

mV

CQREC = CQSYNC = 0 30QREC, QSYNC Low-to-High
Delay Time

tPDLH
CQREC = CQSYNC = 5nF 70

ns

QREC, QSYNC Peak Sink Current
IQREC_SI,
IQSYNC_SI

2 A

MAX5058 50 100QREC, QSYNC Output-Voltage
Low

VQREC_L,
VQSYNC_L

Sinking 50mA
MAX5059 50 100

mV

CQREC = CQSYNC = 0 40QREC, QSYNC High-to-Low
Delay Time

tPDHL
CQREC = CQSYNC = 5nF 70

ns
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ELECTRICAL CHARACTERISTICS (continued)
(V+ = +12V, GND = PGND = 0, VDR = VREG, CQSYNC = CQREC = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, VIREF =
VVSP = 1.785V, CVREG = 2.2µF, CVP = 1µF, CCOMPS = 0.1µF, CSFP = 68nF, TA = TMIN to TMAX, unless otherwise noted. Typical values
are at TA = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

ERROR AMPLIFIER

Inverting Input Current IINV -50 +50 nA

Error-Amplifier Input Range VINV 0 2.5 V

Error-Amplifier Input Offset VOS ICOMPV = 100µA to 5mA -5 +5 mV

Error-Amplifier Output-Voltage
Low

VCOMPV ICOMPV = 5mA 200 mV

Error-Amplifier Unity-Gain BW GBW RCOMP = 220Ω, ICOMP = 5mA 1.3 MHz

Error-Amplifier Voltage Gain AVOL RCOMPV = 220Ω, ICOMP = 5mA 80 dB

Error-Amplifier PSRR PSRR 60 dB

COMPV Output Resistance to
Ground

(Note 1) 1 MΩ

REMOTE-SENSE AMPLIFIER (RSA)

VSN Input Current IVSN -100 +100 µA

VSP Input Current IVSP -20 +100 µA

Input Common-Mode Range -0.3 +3.8 V

Input Offset Voltage VOSRSA IVSO = -0.5mA to +0.5mA -4 mV

Output Impedance 8 Ω
Amplifier -3dB Frequency IVSO = -0.5mA to +0.5mA 1 MHz

Remote-Sense Amplifier Gain GRS IVSO = -0.5mA to +0.5mA 0.9925 1 1.0075 V/V

CURRENT-SENSE AMPLIFIER (CSA)

CSN Input Current ICSN
-0.3V ≤ VCSN ≤ +3.8V,
-0.3V ≤ VCSP ≤ +3.8V

-150 +150 µA

CSP Input Current ICSP -0.3V ≤ VCSP ≤ +3.8V -40 +150 µA

Input Offset Voltage ICSO = -500µA to +500µA (Note 2) +20 +25 +30 mV

Current-Sense Amplifier Gain GCSA ICSO = -500µA to +500µA 19.8 20 20.2 V/V

Input Differential-Mode Range 100 mV

Input Common-Mode Range -0.3 +3.8 V

Output-Voltage Level Shift VLS (Note 2) 0.415 0.570 V

Output Voltage Range VCSO(MIN) ICSO = -500µA to +500µA 0.1 3.0 V

Amplifier -3dB Frequency f-3dB ICSO = -500µA to +500µA 50 kHz

SHARE-FORCE AMPLIFIER (SFA)

Sink Current 60 µA

Source Current 500 µA
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Note 1: Output resistance to ground used for unity-gain stability.
Note 2: VCSO = GCSA(VCSP - VCSN) + VLS.

ELECTRICAL CHARACTERISTICS (continued)
(V+ = +12V, GND = PGND = 0, VDR = VREG, CQSYNC = CQREC = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, VIREF =
VVSP = 1.785V, CVREG = 2.2µF, CVP = 1µF, CCOMPS = 0.1µF, CSFP = 68nF, TA = TMIN to TMAX, unless otherwise noted. Typical values
are at TA = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

CURRENT-ADJUST AMPLIFIER (CAA)

Transconductance 500 µA/V

Common-Mode Input Voltage
Range

0.45 2.55 V

Output Voltage Range 0.85 2.75 V

Offset Voltage TA = +25°C 20 42 65 mV

Open-Loop Gain 72 dB

CURRENT-ADJUST VOLTAGE-TO-CURRENT CONVERTER

Input Voltage Range 0.75 2.75 V

Input Voltage Offset 1.25 V

Output Voltage Range 0.5 2.5 V

Transconductance 1.15 µA/V

Maximum Current Adjustment
Value

1.38 1.5 1.66 µA

THERMAL SHUTDOWN

Thermal Warning Flag Level When TSF pulls low +125 °C

Thermal Warning Flag Hysteresis 15 °C

Internal Thermal-Shutdown Level +160 °C

Internal Thermal-Shutdown
Hysteresis

15 °C

TSF Maximum Output Voltage ITSF = 5mA 120 mV

TSF Output Leakage Current 0.1 µA
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_______________________________________________________________
(V+ = +12V, GND = PGND = 0, VDR = VREG, CQSYNC = CQREC = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, VIREF =
VVSP = 1.785V, VCOMPS = 0.5V, CVREG = 2.2µF, CVP = 1µF, CCOMPS = 0.1µF, CSFP = 68nF, TA = +25°C, unless otherwise noted.)

LDO OUTPUT VOLTAGE (VVREG)
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VIREF = 1.785V
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IREF OUTPUT CURRENT 
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fSW = 250kHz
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QUIESCENT SUPPLY CURRENT
vs. INPUT VOLTAGE (MAX5058)
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QUIESCENT SUPPLY CURRENT
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____________________________________________________________ ( )
(V+ = +12V, GND = PGND = 0, VDR = VREG, CQSYNC = CQREC = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, VIREF =
VVSP = 1.785V, VCOMPS = 0.5V, CVREG = 2.2µF, CVP = 1µF, CCOMPS = 0.1µF, CSFP = 68nF, TA = +25°C, unless otherwise noted.)
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____________________________________________________________ ( )
(V+ = +12V, GND = PGND = 0, VDR = VREG, CQSYNC = CQREC = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, VIREF =
VVSP = 1.785V, VCOMPS = 0.5V, CVREG = 2.2µF, CVP = 1µF, CCOMPS = 0.1µF, CSFP = 68nF, TA = +25°C, unless otherwise noted.)

SWITCHING SUPPLY CURRENT
vs. TEMPERATURE (MAX5059)
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fSW = 250kHz

REMOTE-SENSE AMPLIFIER (RSA) GAIN
vs. TEMPERATURE
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VVSP = 1.785V

RSA GAIN 
vs. FREQUENCY
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ZERO-CURRENT COMPARATOR THRESHOLD
vs. TEMPERATURE
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CURRENT-SENSE AMPLIFIER (CSA) GAIN
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VCSP = 100mV
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ZERO-CURRENT PROPAGATION DELAY
vs. TEMPERATURE
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10mV OVERDRIVE

SFA AMPLIFIER MAXIMUM 
SINK CURRENT vs. TEMPERATURE
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SFP = +2.5V
SFN = 0V

CURRENT-ADJUST VOLTAGE TO CURRENT- 
 CONVERTER ADJUSTMENT RANGE

 vs. TEMPERATURE
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____________________________________________________________ ( )
(V+ = +12V, GND = PGND = 0, VDR = VREG, CQSYNC = CQREC = 0, ZCP = ZCN = BUFIN = CSP = CSN = SFN = VSN = GND, VIREF =
VVSP = 1.785V, VCOMPS = 0.5V, CVREG = 2.2µF, CVP = 1µF, CCOMPS = 0.1µF, CSFP = 68nF, TA = +25°C, unless otherwise noted.)

BUFIN TO QREC LOW-TO-HIGH 
PROPAGATION DELAY vs. TEMPERATURE
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1109565 80-10 5 20 35 50-25
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30
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BUFIN TO QSYNC LOW-TO-HIGH 
PROPAGATION DELAY vs. TEMPERATURE
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PR
OP

AG
AT
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(n

s)

1109565 80-10 5 20 35 50-25
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-40 125

BUFIN TO QSYNC HIGH-TO-LOW 
PROPAGATION DELAY vs. TEMPERATURE
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(n

s)

1109565 80-10 5 20 35 50-25-40 125
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PIN NAME FUNCTION

1 ZCP
Zero-Inductor Current-Sense Comparator Input. The source voltage of the freewheeling FET (N4 in the Typical
Application Circuit) is sensed. The gate drive is terminated when this voltage becomes positive during a primary
power-OFF cycle.

2 ZCN Zero-Inductor Current-Sense Comparator Negative Input

3 GND Ground Connection

4 SFN
Negative Input of the Share-Force Amplifier. Connect the SFN inputs together from all the power-supply
secondaries, then connect to the load return terminal (isolated GND). Connect to GND when current sharing is not
used.

5 SFP
Positive Input of the Share-Force Amplifier. Connect the SFP pins together from all the power-supply secondaries.
Leave this pin unconnected when current sharing is not used.

6 COMPS Compensation Output of the Load-Share Transconductance Amplifier

7 TSF Thermal Warning Flag Output

8 MRGU Margin-Up Logic Input. When toggled high, the power-supply output voltage is set to the high margin.

9 MRGD Margin-Down Logic Input. When toggled high, the power-supply output voltage is set to the low margin.

10 RMGD Resistor Connection for Margin-Down

11 RMGU Resistor Connection for Margin-Up

12 IREF
Reference Current Output. A resistor from this current source output to GND sets the reference voltage used by
the error amplifier.

13 COMPV
Compensation Connection for the Error Amplifier. The feedback optocoupler LED is also connected to this point.
This open-drain output is capable of sinking at least 5mA.

14 INV
Inverting Input of the Error Amplifier. A voltage-divider connected to this input scales the power-supply output
voltage for regulation.

15 VSO Output of the Remote-Sense Amplifier

16 VSN Negative Input of the Remote-Sense Amplifier. Connect this to the negative terminal of the load.

17 VSP Positive Input of the Remote-Sense Amplifier. Connect this to the positive terminal of the load.

18 CSO Output of the Current-Sense Amplifier. It can be used to monitor the output current.

19 CSN Connect this input to the negative terminal of the output current-sense resistor. Connect to GND when not used.

20 CSP Connect this input to the positive terminal of the output current-sense resistor. Connect to GND when not used.

21 VP
Compensation Pin for Internal +4V Preregulator. A minimum 1µF low-ESR capacitor must be connected to this pin
for bypassing.

22 V+
Supply Connection for the IC and Input to the Internal 5V (MAX5058) or 10V (MAX5059) Regulator. Maximum
voltage on this input is 28V.

23 VREG
Regulated +5V (MAX5058) or +10V(MAX5059) Output Used by the Internal Circuitry and the Output Drivers. A
minimum 1µF capacitor must be connected to this pin for bypassing.

24 BUFIN Input for the Synchronizing Pulse. This pulse is provided by the primary-side power IC.

25 VDR
Supply Connection for the Output Drivers. Can be connected to VREG for 5V (MAX5058) or 10V (MAX5059)
operation.

26 QREC Driver Output for the Rectifying MOSFET

27 PGND Power-Ground Connection. Return ground connection for the gate-driver pulse currents.

28 QSYNC Driver Output for the Recirculating MOSFET

— EP
Exposed Pad. This is the exposed pad on the underside of the IC. Connect the exposed paddle to GND and to a
large copper ground plane to aid in heat dissipation.

FET ( N4) 

- SFN ( GND)
GND

- SFP

GND

LED 5mA

GND

GND

+4V 1µF ESR

IC 5V (MAX5058) 10V (MAX5059) 28V

+5V (MAX5058) +10V (MAX5059) 1µF

IC

5V (MAX5058) VREG 10V (MAX5059) VREG

MOSFET

MOSFET

GND
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30ns FALLING
EDGE DELAY

5mV

25

26

28

27

VDR

QREC

QSYNC

PGND

3

2

1

24

ZCP

BUFIN

ZCN

GND

SD DRIVERS

20ns

20ns

GATE-DRIVER BLOCK

17VSP

16VSN

15VSO

6COMPS

12IREF

X1

RSA

REMOTE-SENSE AMPLIFIER BLOCK

14INV

13COMPV

11RMGU

E/A

ERROR AMPLIFIER BLOCK

IREF
50µA

REFERENCE CURRENT BLOCK

42mV

0.5V

CURRENT-SHARE BLOCK

18 CSO

10 CSN

20 CSP

4 SFN

5 SFP

R

RR

R

SFA

X1

X2

V TO I

CAA

500µS

I = (1.15 x (VCAA - 1.25))µA
VCAA ≥ 1.25V

10RMGD

9MRGD

8MRGU

MARGINING BLOCK

50kΩ

50kΩ

QMD

QMU

REGULATOR AND THERMAL MANAGEMENT BLOCK

MAX5058/MAX5059

LDO
5V/10V

PREG
4V

UVLO AND
THERMAL

SHUTDOWN
21 VP

22 V+

23 VREG

7 TSF

SD DRIVERS

+125°C FLAG

1.  MAX5058/MAX5059
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____________________________
MAX5058/MAX5059

MOSFET
MOSFET MOSFET

(Schottky)
( MOSFET )

MOSFET

MAX5058 MOSFET
5V MAX5059

MOSFET 10V

MAX5058/MAX5059

•

•

•

•

•

•

•

MAX5058/MAX5059
MOSFET

3.3V
7V V+

( “
” D6 C32) V+

VREG VDR VREG QREC
QSYNC MOSFET

MAX5058 10V MOSFET
MAX5059 V+ +4.5V +28V

MAX5058/MAX5059
MOSFET

IV+ V+ QN3 QN4 “
” MOSFET N3 N4 fSW

ISW
V+ VREG

MOSFET
1µF

MAX5058/MAX5059
1in2

+70˚C 1.9W
GND

+160˚C

MOSFET

TSF ( ) TSF
+125˚C

+160˚C VREG TSF

(BUFIN) MOSFET

MAX5058/MAX5059 QSYNC QREC N
MOSFET QSYNC “ ”

MOSFET N4 QREC “
” MOSFET N3

2A MAX5058/
MAX5059 MOSFET

 
I I f Q QV SW SW N N+ = + × +( )3 4



MOSFET BUFIN
BUFIN

PWM 2 6

PWM

MAX5051 MAX5042 MAX5043
( 100ns) MOSFET

MAX5058/MAX5059

BUFIN QREC QSYNC
BUFIN QREC QSYNC

MAX5058/MAX5059
ZCP ZCN

MOSFET MOSFET
MOSFET

“ ”

R31 R34

BUFIN 4V
4V
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3.  MAX5059 MAX5042/MAX5043

MAX5042
MAX5043

MAX5058

PS9715
OR EQUIVALENT

HIGH-SPEED
OPTOCOUPLER

REG5

PPWM

PWMNEG GND

BUFIN

VREG (5V)

330Ω

BSS84

560Ω

2kΩ

MAX5042
MAX5043

MAX5059

PS9715
OR EQUIVALENT

HIGH-SPEED
OPTOCOUPLER

REG5

PPWM

PWMNEG
GND

BUFIN

VREG (10V)

330Ω

3.10kΩ

BSS84

560Ω

2kΩ

MMBT3904

1µF 4.42kΩ

2.  MAX5058 MAX5042/MAX5043
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MAX5051 MAX5058

PS9715
OR EQUIVALENT

HIGH-SPEED
OPTOCOUPLER

REG5

LXH

GND GND

BUFIN

VREG (5V)

330Ω

BSS84

560Ω

2kΩ2kΩ
1µF

4.7Ω

LXVDD

4.  MAX5058 MAX5051

5.  MAX5059 MAX5051

MAX5051

PS9715
OR EQUIVALENT

HIGH-SPEED
OPTOCOUPLER

REG5

LXH

GND

BSS84

560Ω

2kΩ2kΩ
1µF

4.7Ω

LXVDD

MAX5059

GND

BUFIN

VREG (10V)

330Ω

3.10kΩ
MMBT3904

1µF 4.42kΩ

6.  MAX5051

MAX5051 MAX5058
MAX5059REG5

LXH

GND

LXVDD

LXL

BUFIN

GND

2kΩ

301Ω1N4148
T1

1µFD1

D2

4.7Ω

T1: PULSE ENGINEERING, PE-68386
D1, D2: CENTRAL SIMICONDUCTOR, CMOSH-3



MOSFET MOSFET

MOSFET

MOSFET (ZCP
ZCN ) MOSFET

QSYNC
MOSFET

MAX5058/MAX5059
1% 50µA

( “ ” R1 R2 )
IREF

R12
2.2nF

MAX5058/MAX5059 1.3MHz
INV IREF COMPV

IREF
50µA IREF GND

INV OUT GND

(COMPV) LED

TL431

TL431 MAX5058/MAX5059
5mA 200mV

TL431 TLV431 2.5V 1.24V

R1 INV
(R1 R2) R1 R2

IREF
7
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13

14

COMPV

INV

12
IREF

E/A

IREF
50µA

R1

R12

VOUT

C28

VOUT = (50µA) x R12
FOR: 0.5V ≤ VOUT ≤ 2.5V

7.  0.5V ≤ VOUT ≤ 2.5V



8
(VOUT > 2.5V)

——

9 2.5V

MRGU ( ) MRGD ( )
RMGU RMGD

MOSFET RMGU
RMGD IREF MRGU

QMU ( 1) IREF
(VIREF) (INV)

IREF MRGD
MRGD QMD

IREF VIREF INV

MRGU MRGD 40kΩ GND
GND

VIREF = 50µA x R12

( “ ” )
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13

14

COMPV

INV

12
IREF

E/A

IREF
50µA

R12

VOUT > 2.5V

C28

R12

R12
R19C27

8.  VOUT > 2.5V 

13

14

COMPV

INV

12
IREF

E/A

IREF
50µA

R12

0.5V < VOUT < 2.5V

C28
R1

Rff

R19C27

Rf
Cf

VREG
(PIN 23)

9.  VOUT < 2.5V 

13
COMPV

14
INV

12

IREF

10.  
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1) Req
Req = 35.4kΩ VIREF = 1.77V

2)

∆U = 5%

3) R32

R32 = 743.4kΩ

0.1%

R32 = 741kΩ

4) R12

R12 = 37.05kΩ

0.1%

R12 = 37kΩ

5)

D = 5%

6) Req

Req = 35.24 kΩ

7) R33

R32 = 361.186kΩ

0.1%

R32 = 361kΩ

8)

VIREF = 50µA x Req Req 6

VIREF = 1.762V

 
R

R R

R D R
eq

eq
33

12

12

100

100 100
=

× ×
× +( ) ×

%

% %∆ -

 
R

R R
R Req =

+
12 32

12 32

R
R U

12
32
100

= × 
%
∆

 
R R

U
Ueq32

100= × +
 

% ∆
∆

11.  0.5V ≤ VOUT ≤ 2.5V

VOUT

17
VSP

16
VSN

15
VSO

13

14

COMPV

INV

12

IREF

E/A

IREF
50µA

R12

C28

VOUT = (50µA) x R12
FOR: 0.5V ≤ VOUT ≤ 2.5V

RSA



9) R1 VOUT = 3.3V R2

R1 = 19.1kΩ

R2 = 21.882kΩ

0.1%

R2 = 21.8kΩ

R12 8
Req 9

( 1 RSA)
PC

0.5V 2.5V

11
12

100µA
R1 R2

MAX5058/
MAX5059

(SFP SFN) (
13) /

 
R

V
V V

RIREF

OUT IREF
2 1=

-
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12.  VOUT > 2.5V ( )

VOUT

17
VSP

16
VSN

15
VSO

RSA

13

14

COMPV

VOUT =  1 +           ✕ VIREF

VIREF = (50µA) ✕ R12

R1
R2   

INV

12

IREF

E/A

IREF
50µA

R12

C28

R2

R1

(            )
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13.  

CSN

CSP

VOUT+VIN+

VSPVIN-

VSN

VOUT-SYNCIN

SFNSTARTUP

SFPSYNCOUT

MAX5051

MAX5058

MAX5059

ORAND

POWER MODULE

MRGU MRGD

CSN

CSP

VOUT+VIN+

VSPVIN-

VSN

VOUT-SYNCIN

SFNSTARTUP

SFPSYNCOUT

MAX5051

MAX5058

MAX5059

ORAND

POWER MODULE

MRGU MRGD

CSN

CSP

VOUT+VIN+

VSPVIN-

VSN

VOUT-SYNCIN

SFNSTARTUP

SFPSYNCOUT

MAX5051

MAX5058

MAX5059

ORAND

POWER MODULE

MRGU MRGD

LOAD

VIN+

VIN-

36V TO 72V

MAX5051
MAX5051

180

• “ ”

•

• 20

•

• (VtoI) 



V I

+3% ( 1.5µA/50µA) 14 V I

3%

( )

V I

( 1)

- 40mV
2mV ( 42mV/20)

15

(SFP SFN ) 

15

(fCS) 
(fCS << fC)

fCS (
10Hz 100Hz) fC
GPS (s)
(GPS = VOUT/VIREF) RS RLOAD

RLOAD (
)

 

G s G s
G s

s C
G s R

G s
R

R R

T SFA
CAA

COMPS
VtoI IREF

PS
S

S LOAD

( ) ( )
( )

( )

 ( )

= ×
×







× ×( )

× ×
+
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1.5µA

1.25V
VCAA

V TO I

SLOPE = 1.15µA/V

14.  V I

CSA

CAAV TO I

PWM STAGE
AND FILTERS

FEEDBACK
NETWORK

VOUT
RS

RLOAD

RIREF
CCOMPS

E/A

+ VSENSE -GPS (s)

GCAA (s)

GCSA (s)

GV TO I (s)

15.  



16 “ ”

10Hz 100Hz

100Hz GT(S) ( DC
GPS(S))

|GT| = 1 CCOMPS

COMPS GND

(20dB/10 ) 0dB

RLOAD >> RS

RS = 2mΩ

VOUT = 3.3V

fCS = 10Hz

RLOAD = 0.22Ω

17

____________________________

48V 

18
+36V +75V MAX5051

MAX5058
19 24

MAX5058EVKIT

 

C
F Hz V V

Hz

F

COMPS =
×( ) × ( ) × ( )
( ) × ( )

≅

36 61 0 002 3 3

10 0 22

0 11

. / . .

.

.

µ

µ

Ω
Ω

 
C

F Hz V R V

f RCOMPS
S OUT

CS LOAD
=

×( ) × ×
×

36 61. /µ

 
C

F Hz V R V

f R RCOMPS
S OUT

CS S LOAD
=

×( ) × ×
× +( )

36 61. /µ

 

G s
S

s C
A V R

V
V

R
R R

T
COMPS

IREF

OUT

IREF

S

S LOAD

( ) . /

 

= ×
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×

× ( ) ×

× ×
+
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POWER-STAGE GAIN/PHASE

FREQUENCY (Hz)

GA
IN

 (d
B/
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1k10010
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1 10k
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45

90
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PHASE

16.  18
( )

(GPS (S))

FREQUENCY (Hz)
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 (d
B/
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V)

1k10010

-60

-40

-20

0

20

40

60

80

-80
1 10k
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90

180
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VS
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VS
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P
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O

CS
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P

VP V+ V R
EG

VD
R
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IN

IN
V

L1
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4µ
H
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M

PV I R
EF
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UT

RM
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D
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F
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M
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P
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TP
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1 2 26 16 17 18 19 20 21 22 23 25 24

14 13 12 11 10 9 8 7 6 5 4 3 27 29

M
AX

50
58

U3

R2
3

10
Ω

C3
6

1µ
F

TP
7

C3
8

0.
06

8µ
F

TP
2

TP
1

TP
M

U

TP
M

D
TP

3

R1
2

34
.8

kΩ
0.

5% C3
7

22
0p

F

R3
3

34
0k

Ω
0.

5%R3
2

69
8k

Ω
0.

5%

V D
D 

= 
3V

R L
 =

 1
6Ω

f IN
 =

 1
0k

Hz

C2
8

0.
04

7µ
F

R2 19
.1

kΩ
1%R1 19

.1
kΩ

1%

OP
TO

_C
AT

(C
SP

)

R3
4

22
0Ω

VR
EG

R3
1

22
0Ω

1% C3
9

22
0p

F

R2
6

0.
00

2Ω

R3
8

10
Ω

R2
7

10
Ω

VO
UT

 (C
SN

)

C3
0

1µ
F

C1
6

3.
3µ

F

C3
5

1µ
F

C2
9

1µ
F

R2
4

10
Ω

VR
EGV+

4
31

6

C3
1

0.
1µ

F

R2
8

30
1Ω 1%

LX
H

LX
L

R3
0

2k
Ω

1%

D1
0

D9 D7
LX

VD
D

T2

C2
6

0.
1µ

FRE
G9

RE
G5

R1
1

36
0Ω

R3 2.
2k

Ω

C1
7

0.
33

µF

C2
4

10
00

pF
34

21
U2

OP
TO

_C
AT

C2
7

0.
15

µF
R1

9
47

5Ω

VO
UT

C2
2

22
00

pF
2k

V

N4 4
2 3

1

6
7

5
8

C3
2

1µ
F

V+

C2
3

10
00

pF

D4
C1

5
27

0µ
F

4V

C1
4

27
0µ

F
4V

C1
3

27
0µ

F
4V

C3
3

1µ
F

10
V

SG
NDR2

0
0.

00
4Ω

1%R3
6

0.
00

4Ω
1%

VO
UT

VO
UT

 (C
SN

)

(C
SP

)

-V
IN

R2
9

1Ω

N5
DR

VB

XF
RM

RH

3 2

1

D6

N1
+V

IN

C2
5

0.
04

7µ
F

10
0V

+V
IN

C1
2

1µ
F

10
0V

C1
1

0.
47

µF
10

0V

C1
0

0.
47

µF
10

0V

D2D2

XF
RM

RH

4
5

67
8

3
2 1

N3

R1
0

20
Ω

4
1

2378
56

T1

1 64T

2T 108

PV
IN

+V
IN

R2
2

15
kΩ

R1
8

4.
7Ω

C2
1

4.
7µ

F
80

V

D5
R1

7
0.

02
7Ω 1%

D3

+V
IN

C3
4

33
0p

F

XF
RM

RH

N28 3
4

6
7 2

1

5

R1
3

47
Ω

2 5

8T

R9 8.
2Ω R1

4
27

0Ω

RC
OS

C

SY
NC

OU
T

RC
FF

CO
N

CS
S

CO
M

P

FB RE
G5

RE
G9

PV
IN

ST
T

LX
H

LX
L

SY
NC

IN

FL
TI

NT

ST
AR

TU
P

UV
LO

GN
D

AV
IN

BS
T

DR
VH

XF
RM

RH

DR
VB

DR
VD

D

PG
ND

DR
VL CS

IC
_P

AD
DL

E

1 2 3 4 5 6 7 8 9 10 11 13 14

28 27 26 25 24 23 22 21 20 19 18 17 16 15 29

M
AX

50
51

U1

RE
G5

C1
10

0p
F

R2
1

24
.9

kΩ
1%

+V
IN

C2
39

0p
F

R2
5

10
0k

Ω

TP
5 C5

47
00

pF R1
5

31
.6

kΩ
1%

D8

R1
6

10
.5

kΩ
1%

RE
G5

C4 4.
7µ

F

RE
G9

C3 4.
7µ

F

PV
IN

C6 0.
1µ

F

C1
8

10
00

pF

LX
H

LX
L

LX
VD

D
12

RE
G5

C1
9

1µ
F

R2
7

10
Ω

LX
VD

D

ON
/O

FF

XF
RM

RH

DR
VB

+V
IN

C9 1µ
F

RE
G9

C2
0

22
0p

F

R8 8.
2Ω

C8 4.
7µ

F

R7 0Ω

RE
G9

D1

+V
IN

R6 1M
Ω

1%

R5
38

.3
kΩ

1%

C7
0.

22
µF

R4 1M
Ω

1%R3
5

0Ω
TP

6

18.  +48V 3.3V/15A



M
A

X
5

0
5

8
/M

A
X

5
0

5
9

IC

______________________________________________________________________________________ 23

60

65

75

70

85

90

80

95

0 4 62 8 10 12 14
LOAD CURRENT (A)

EF
FI

CI
EN

CY
 (%

)

R20 = R26 = R36 = 0Ω

19.  3.3V (48V )
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23.  +48V
( = 20Mhz)
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24.  50mΩ (10A/ )
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