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________________________________________________________________ Maxim Integrated Products 1

19-4593; Rev 0; 7/09

PART TEMP RANGE PIN-PACKAGE

MAX5965AEAX+ -40°C to +85°C 36 SSOP

MAX5965AUAX+* 0°C to +85°C 36 SSOP

MAX5965BEAX+ -40°C to +85°C 36 SSOP

MAX5965BUAX+* 0°C to +85°C 36 SSOP

* —

PART PIN-PACKAGE
AC DISCONNECT

FEATURE

MAX5965AEAX+ 36 SSOP No

MAX5965AUAX+ 36 SSOP No

MAX5965BEAX+ 36 SSOP Yes

MAX5965BUAX+ 36 SSOP Yes
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2 _______________________________________________________________________________________

ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS 
(VAGND = 32V to 60V, VEE = 0V, VDD to VDGND = +3.3V, all voltages are referenced to VEE, unless otherwise noted. Typical values are at
VAGND = +48V, VDGND = +48V, VDD = (VDGND + 3.3V), TA = +25°C. Currents are positive when entering the pin and negative other-
wise.) (Note 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.

(Voltages referenced to VEE, unless otherwise noted.)
AGND, DGND, DET_, VDD, RESET, A3–A0, SHD_, OSC,

SCL, SDAIN, AUTO .............................................-0.3V to +80V
OUT_........................................................-12V to (AGND + 0.3V)
GATE_ (internally clamped) (Note 1) ..................-0.3V to +11.4V
SENSE_ ..................................................................-0.3V to +24V
VDD, RESET, MIDSPAN, A3–A0, SHD_, OSC, SCL, 

SDAIN and AUTO to DGND ..................................-0.3V to +7V
INT and SDAOUT to DGND....................................-0.3V to +12V

Maximum Current into INT, SDAOUT, DET_ .......................80mA
Maximum Power Dissipation (TA = +70°C)

36-Pin SSOP (derate 17.4mW/°C above +70°C) .....1388.9mW
Operating Temperature Ranges:

MAX5965A/MAX5965B_EAX ...…………………-40°C to +85°C
MAX5965A/MAX5965B_UAX ...............................0°C to +85°C

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

Note 1: GATE_ is internally clamped to 11.4V above VEE. Driving GATE_ higher than 11.4V above VEE may damage the device.

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

 POWER SUPPLIES

VAGND VAGND - VEE 32 60

VDGND 0 60

VDD to VDGND, VDGND = VAGND 2.4 3.6
Operating Voltage Range

VDD
VDD to VDGND, VDGND = VEE 3.0 3.6

V

IEE

VOUT_ = VEE, VSENSE_ = VEE, DET_ = AGND,
all logic inputs open, SCL = SDAIN = VDD.
INT and SDAOUT unconnected. Measured at
AGND in power mode after GATE_ pullup

4.8 6.8
Supply Currents

IDIG All logic inputs high, measured at VDD 0.2 0.4

mA

GATE DRIVER AND CLAMPING

GATE_ Pullup Current IPU
Power mode, gate drive on, VGATE_ = VEE
(Note 3)

-40 -50 -65 μA

Weak GATE_ Pulldown Current IPDW SHD_ = DGND, VGATE_ = VEE + 10V 42 μA

Maximum Pulldown Current IPDS VSENSE_ = 600mV, VGATE_ = VEE + 2V 100 mA

External Gate Drive VGS
VGATE_ - VEE, power mode, gate drive on,
IPU = 1μA

9 10 11.5 V
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_______________________________________________________________________________________ 3

ELECTRICAL CHARACTERISTICS (continued)
(VAGND = 32V to 60V, VEE = 0V, VDD to VDGND = +3.3V, all voltages are referenced to VEE, unless otherwise noted. Typical values are at
VAGND = +48V, VDGND = +48V, VDD = (VDGND + 3.3V), TA = +25°C. Currents are positive when entering the pin and negative other-
wise.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

CURRENT LIMIT

IVEE = 00 202 212 220

IVEE = 01 192 202 212

IVEE = 10 186 190 200
Current-Limit Clamp Voltage VSU_LIM

M axi m um  V S E N S E _ al l ow ed 
d ur i ng  cur r ent l i m i t, V OU T_  =  0V 
(ICUT = 000) (Note 4)

IVEE = 11 170 180 190

mV

ICUT = 000
(Class 0/3)

177 186 196

ICUT =110
(Class 1)

47 55 64

ICUT = 111
(Class 2)

86 94 101

ICUT = 001 265 280 295

ICUT = 010 310 327 345

ICUT = 011 355 374 395

ICUT = 100 398 419 440

Overcurrent Threshold After
Startup

VFLT_LIM

Overcurrent VSENSE_ threshold
allowed for t ≤ tFAULT after
startup; VOUT_ = 0V,
(IVEE = 00)

ICUT =101 443 466 488

mV

ICUT = 000,
ICUT = 110,
ICUT = 111

32

Foldback Initial OUT_ Voltage VFLBK_ST

VOUT_ - VEE, above which the
current-limit trip voltage starts
folding back, IVEE = 00 ICUT =

001…101
13

V

Foldback Final OUT_ Voltage VFLBK_END

IVEE = 00, ICUT = 000, VOUT_ - VEE above
which the current-limit trip voltage reaches
VTH_FB

50 V

Minimum Foldback
Current-Limit Threshold

VTH_FB VOUT_ = AGND = 60V, IVEE = 00, ICUT = 000 64 mV

SENSE_ Input Bias Current VSENSE_ = VEE -5 +5 μA
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4 _______________________________________________________________________________________

ELECTRICAL CHARACTERISTICS (continued)
(VAGND = 32V to 60V, VEE = 0V, VDD to VDGND = +3.3V, all voltages are referenced to VEE, unless otherwise noted. Typical values are at
VAGND = +48V, VDGND = +48V, VDD = (VDGND + 3.3V), TA = +25°C. Currents are positive when entering the pin and negative other-
wise.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

SUPPLY MONITORS

VEE Undervoltage Lockout VEEUVLO AGND - VEE, AGND - VEE increasing 28.5 V

VEE Undervoltage Lockout
Hysteresis

VEEUVLOH
P or ts shut d ow n i f AGN D  -  V E E  <  V U V L O - 
V E E U V L OH 

3 V

VEE Overvoltage Lockout VEE_OV
VEE_OV event bit sets and ports shut down if
AGND - VEE > VEE_OV, AGND increasing

62.5 V

VEE Overvoltage Lockout
Hysteresis

VOVH 1 V

VEE Undervoltage VEE_UV
V E E _ U V  event b i t i s set i f AGN D  -  V E E  <  V E E _ U V ,
V E E  i ncr easi ng 

40 V

VDD Overvoltage VDD_OV
VDD_OV event bit is set if VDD - VDGND >
VDD_OV; VDD increasing

3.82 V

VDD Undervoltage VDD_UV
VDD_UV is set if VDD - VDGND > VDD_UV, VDD
decreasing

2.7 V

VDD Undervoltage Lockout VDDUVLO
Device operates when VDD - DGND >
VDDUVLO, VDD increasing

2 V

VDD Undervoltage Lockout
Hysteresis

VDDHYS 120 mV

Thermal Shutdown Threshold TSHD

Ports shut down and device resets if its
junction temperature exceeds this limit,
temperature increasing (Note 5)

+150 °C

Thermal Shutdown Hysteresis TSHDH
Thermal hysteresis, temperature decreasing
(Note 5)

20 °C

OUTPUT MONITOR

OUT_ Input Current IBOUT VOUT_ = AGND, all modes 2 μA

Idle Pullup Current at OUT_ IDIS

OUT_ discharge current, detection and
classification off, port shutdown, VOUT_ =
AGND - 2.8V

200 265 μA

PGOOD High Threshold PGTH VOUT_ - VEE, OUT_ decreasing 1.5 2.0 2.5 V

PGOOD Hysteresis PGHYS 220 mV

PGOOD Low-to-High Glitch
Filter

tPGOOD
Minimum time PGOOD has to be high to set
bit in register 10h

3 ms
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_______________________________________________________________________________________ 5

ELECTRICAL CHARACTERISTICS (continued)
(VAGND = 32V to 60V, VEE = 0V, VDD to VDGND = +3.3V, all voltages are referenced to VEE, unless otherwise noted. Typical values are at
VAGND = +48V, VDGND = +48V, VDD = (VDGND + 3.3V), TA = +25°C. Currents are positive when entering the pin and negative other-
wise.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

LOAD DISCONNECT

DC Load Disconnect
Threshold

VDCTH
Minimum VSENSE_ allowed before disconnect
(DC disconnect active), VOUT_ = 0V

2.5 3.75 5.0 mV

AC Load Disconnect
Threshold

IACTH

Current into DET_, for I < IACTH the port
powers off, ACD_EN_ bit = H; VOSC = 2.2V,
MAX5965B (Note 6)

285 320 360 μA

Oscillator Buffer Gain AOSC VDET_/VOSC, ACD_EN_ bit = H, MAX5965B 2.9 3.0 3.1 V/V

OSC Fail Threshold VOSC_FAIL
Port does not power on if VOSC < VOSC_FAIL
and ACD_EN_ bit is high, MAX5965B (Note 7)

1.8 2.2 V

OSC Input Impedance ZOSC
OSC input impedance when all the ACD_EN_
are active, MAX5965B

100 kΩ

Load Disconnect Timer tDISC
Time from VSENSE_ < VDCTH to gate shutdown
(Note 8)

300 400 ms

DETECTION

Detection Probe Voltage
(First Phase)

VDPH1
AGND - VDET_ during the first detection
phase

3.8 4 4.2 V

Detection Probe Voltage
(Second Phase)

VDPH2
AGND - VDET_ during the second detection
phase

9.0 9.3 9.6 V

Current-Limit Protection IDLIM
VDET_ = AGND, during detection, measure
current through DET_

1.5 1.8 2.2 mA

Short-Circuit Threshold VDCP

If AGND - VOUT_ < VDCP after the first
detection phase a short circuit to AGND is
detected

1 V

Open-Circuit Threshold ID_OPEN
First point measurement current threshold for
open condition

12.5 μA

Resistor Detection Window RDOK (Note 9) 19.0 26.5 kΩ

Detection rejects lower values 15.2
Resistor Rejection Window RDBAD

Detection rejects higher values 32
kΩ

CLASSIFICATION

Classification Probe Voltage VCL VAGND - VDET_ during classification 16 20 V

Current-Limit Protection ICILIM DET_ = AGND, during classification 68 80 mA

Class 0, Class 1 5.5 6.5 7.5

Class 1, Class 2 13 14.5 16

Class 2, Class 3 21 23 25

Class 3, Class 4 31 33 35

Classification Current
Thresholds

ICL

Classification current
thresholds between
classes

Class 4, Class 5 45 48 51

mA
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6 _______________________________________________________________________________________

ELECTRICAL CHARACTERISTICS (continued)
(VAGND = 32V to 60V, VEE = 0V, VDD to VDGND = +3.3V, all voltages are referenced to VEE, unless otherwise noted. Typical values are at
VAGND = +48V, VDGND = +48V, VDD = (VDGND + 3.3V), TA = +25°C. Currents are positive when entering the pin and negative other-
wise.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

DIGITAL INPUTS/OUTPUTS (Referred to DGND)

Digital Input Low VIL 0.9 V

Digital Input High VIH 2.4 V

Internal Input Pullup/Pulldown
Resistor

RDIN
Pullup (pulldown) resistor to VDD (DGND) to
set default level

25 50 75 kΩ

O p en- D r ai n O utp ut Low  V ol tag e VOL ISINK = 15mA 0.4 V

Digital Input Leakage IDL Input connected to the pull voltage 2 μA

Open-Drain Leakage IOL Open-drain high impedance, VOUT_ = 3.3V 2 μA

TIMING

Startup Time tSTART

Time during which a current limit set by
VSU_LIM is allowed, starts when the GATE_ is
turned on (Note 9)

50 60 70 ms

Fault Time tFAULT

Maximum allowed time for an overcurrent
condition set by VFLT_LIM after startup
(Note 9)

50 60 70 ms

Port Turn-Off Time tOFF
Minimum delay between any port turning off,
does not apply in case of a reset

0.5 ms

Detection Reset Time
Time allowed for the port voltage to reset
before detection starts

80 90 ms

Detection Time tDET
Maximum time allowed before detection is
completed

330 ms

M i d sp an M od e D etecti on D el ay tDMID 2.0 2.4 s

Classification Time tCLASS Time allowed for classification 19 23 ms

VEEUVLO Turn-On Delay tDLY
Time VAGND must be above the VEEUVLO
thresholds before the device operates

2 4 ms

RSTR bits = 00
16 x

tFAULT

RSTR bits = 01
32 x

tFAULT

RSTR bits = 10
64 x

tFAULT

Restart Timer tRESTART

Time a port has to wait
before turning on after an
overcurrent fault during
normal operation,
RSTR_EN_ bits = high

RSTR bits = 11 0

ms

Watchdog Clock Period tWD Rate of decrement of the watchdog timer 164 ms

ADC PERFORMANCE

Resolution 9 Bits

Range 0.51 V

LSB Step Size 1 mV

Integral Nonlinearity (Relative) INL 0.2 1.5 LSB
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_______________________________________________________________________________________ 7

ELECTRICAL CHARACTERISTICS (continued)
(VAGND = 32V to 60V, VEE = 0V, VDD to VDGND = +3.3V, all voltages are referenced to VEE, unless otherwise noted. Typical values are at
VAGND = +48V, VDGND = +48V, VDD = (VDGND + 3.3V), TA = +25°C. Currents are positive when entering the pin and negative other-
wise.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Differential Nonlinearity DNL 0.2 1.5 LSB

Gain Error 3 %

ADC Absolute Accuracy VSENSE_ = 300mV 295 300 305 LSB

TIMING CHARACTERISTICS (For 2-Wire Fast Mode)

Serial-Clock Frequency fSCL 400 kHz

Bus Free Time Between a
STOP and START Condition

tBUF 1.2 μs

Hold Time for a START
Condition

tHD, STA 0.6 μs

Low Period of the SCL Clock tLOW 1.2 μs

High Period of the SCL Clock tHIGH 0.6 μs

Setup Time for a Repeated
START Condition (Sr)

tSU, STA 0.6 μs

Data Hold Time tHD, DAT 100 300 ns

Data in Setup Time tSU, DAT 100 ns

Rise Time of Both SDA and
SCL Signals, Receiving

tR
20 +

0.1CB
300 ns

Fall Time of SDA Transmitting tF
20 +

0.1CB
300 ns

Setup Time for STOP Condition tSU, STO 0.6 μs

Capacitive Load for Each Bus
Line

CB 400 pF

Pulse Width of Spike
Suppressed

tSP 50 ns

Note 2: Limits to TA = -40°C are guaranteed by design.
Note 3: Default values. The charge/discharge currents are programmable through the serial interface (see the Register Map and

Description section).
Note 4: Default values. The current-limit thresholds are programmed through the I2C-compatible serial interface (see the Register

Map and Description section).
Note 5: Functional test is performed over thermal shutdown entering test mode.
Note 6: This is the default value. Threshold can be programmed through serial interface R23h[2:0].
Note 7: AC disconnect works only if (VDD - VDGND) ≥ 3V and DGND is connected to AGND.
Note 8: tDISC can also be programmed through the serial interface (R16h) (see the Register Map and Description section).
Note 9: RD = (VOUT_2 - VOUT_1)/(IDET_2 - IDET_1). VOUT_1, VOUT_2, IDET_2, and IDET_1 represent the voltage at OUT_ and the cur-

rent at DET_ during phase 1 and 2 of the detection.
Note 10: Default values. The startup and fault times can also be programmed through the I2C serial interface (see the Register Map

and Description section).
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SENSE TRIP VOLTAGE
vs. INPUT VOLTAGE

M
AX

59
65

A 
to

c0
9

VAGND - VEE (V)

SE
NS

E 
TR

IP
 V

OL
TA

GE
 (m

V)

565236 40 44 48

185.5

186.0

186.5

187.0

187.5

188.0

188.5

189.0

185.0
32 60

8 _______________________________________________________________________________________

(VEE = -48V, VDD = +3.3V, VAUTO = VAGND = VDGND = 0V, RESET = SHD_ = unconnected, RSENSE = 0.5Ω, IVEE = 00, ICUT = 000,
TA = +25°C, all registers = default setting, unless otherwise noted.)

ANALOG SUPPLY CURRENT
vs. INPUT VOLTAGE

M
AX

59
65

A 
to

c0
1

VAGND - VEE (V)

SU
PP

LY
 C

UR
RE

NT
 (m

A)

565244 484036

4.6

4.7

4.8

4.9

5.0

5.1

5.2

5.3

5.4

5.5

4.5
32 60

MEASURED AT AGND

ANALOG SUPPLY CURRENT
vs. TEMPERATURE

M
AX

59
65

A 
to

c0
2

TEMPERATURE (NC)

SU
PP

LY
 C

UR
RE

NT
 (m

A)

603510-15

4.6

4.7

4.8

4.9

5.0

5.1

5.2

5.3

5.4

5.5

4.5
-40 85

VEE = -32V

VEE = -60V VEE = -48V

DIGITAL SUPPLY CURRENT
vs. TEMPERATURE

M
AX

59
65

A 
to

c0
3

TEMPERATURE (NC)

SU
PP

LY
 C

UR
RE

NT
 (F

A)

603510-15

105

110

115

120

125

130

100
-40 85

VDD = 2.4V

VDD = 3.3V

VDD = 3.6V

MEASURED AT VDD

DIGITAL SUPPLY CURRENT
vs. DIGITAL SUPPLY VOLTAGE

M
AX

59
65

A 
to

c0
4

SUPPLY VOLTAGE (V)

SU
PP

LY
 C

UR
RE

NT
 (F

A)

3.43.23.02.82.6

105

110

115

120

125

130

100
2.4 3.6

MEASURED AT VDD

VEE UNDERVOLTAGE LOCKOUT
vs. TEMPERATURE

M
AX

59
65

A 
to

c0
5

TEMPERATURE (NC)

UN
DE

RV
OL

TA
GE

 L
OC

KO
UT

 (V
)

603510-15

27.5

28.0

28.5

29.0

29.5

30.0

27.0
-40 85

GATE OVERDRIVE
vs. INPUT VOLTAGE

M
AX

59
65

A 
to

c0
6

VAGND - VEE (V)

GA
TE

 O
VE

RD
RI

VE
 (V

)

565244 484036

9.92

9.94

9.96

9.98

10.00

10.02

10.04

10.06

10.08

10.10

9.90
32 60

GATE OVERDRIVE
vs. TEMPERATURE

M
AX

59
65

A 
to

c0
7

TEMPERATURE (NC)

GA
TE

 O
VE

RD
RI

VE
 (V

)

6035-15 10

9.85

9.90

9.95

10.00

10.10

10.05

10.15

10.20

9.80
-40 85

  SENSE TRIP VOLTAGE
vs. TEMPERATURE

M
AX

59
65

A 
to

c0
8

TEMPERATURE (NC)

SE
NS

E 
TR

IP
 V

OL
TA

GE
 (m

V)

603510-15

184

188

192

196

180
-40 85
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FOLDBACK CURRENT-LIMIT THRESHOLD
vs. OUTPUT VOLTAGE

M
AX

59
65

A 
to

c1
0

VOUT - VEE (V)

V S
EN

SE
 - 

V E
E 

(m
V)

5040302010

50

100

150

200

250

300

0
0

FOLDBACK CURRENT-LIMIT THRESHOLD
vs. OUTPUT VOLTAGE

M
AX

59
65

A 
to

c1
0A

VOUT - VEE (V)

V S
EN

SE
 - 

V E
E 

(m
V)

5040302010

50

100

150

200

250

300

350

400

450

500

0
0

ICUT = 001

ICUT = 001

DC LOAD DISCONNECT THRESHOLD
vs. TEMPERATURE

M
AX

59
65

A 
to

c1
1

TEMPERATURE (NC)

DC
 L

OA
D 

DI
SC

ON
NE

CT
 T

HR
ES

HO
LD

 (m
V)

603510-15

3

4

5

6

2
-40 85

OVERCURRENT TIMEOUT
(RLOAD = 240Ω TO 57Ω)

MAX5965A toc12

20ms/div

(AGND - VOUT)
50V/div

IOUT
200mA/div

INT
5V/div

VGATE_
10V/div

0V

0A

0V

VEE

OVERCURRENT RESPONSE WAVEFORM
(MAX5965AUAX) (RLOAD = 240Ω TO 57Ω)

MAX5965A toc13

400μs/div

(AGND - VOUT)
50V/div

IOUT
200mA/div

INT
2V/div

VGATE_
10V/div

0V

0A

0V

VEE

SHORT-CIRCUIT RESPONSE TIME
MAX5965A toc14

20ms/div

(AGND - VOUT)
20V/div

IOUT
200mA/div

VGATE_
10V/div

0V

0A

VEE

SHORT-CIRCUIT RESPONSE TIME
MAX5965A toc15

4μs/div

(AGND - VOUT)
20V/div

IOUT
10A/div

VGATE_
10V/div

0V

130mA

VEE

(VEE = -48V, VDD = +3.3V, VAUTO = VAGND = VDGND = 0V, RESET = SHD_ = unconnected, RSENSE = 0.5Ω, IVEE = 00, ICUT = 000,
TA = +25°C, all registers = default setting, unless otherwise noted.)
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10 ______________________________________________________________________________________

(VEE = -48V, VDD = +3.3V, VAUTO = VAGND = VDGND = 0V, RESET = SHD_ = unconnected, RSENSE = 0.5Ω, IVEE = 00, ICUT = 000,
TA = +25°C, all registers = default setting, unless otherwise noted.)

RESET TO OUT TURN-OFF DELAY
MAX5965A toc16

0V

0A

IOUT
200mA/div

VGATE_
5V/div

VEE

RESET
2V/div

ZERO-CURRENT DETECTION WAVEFORM
MAX5965A toc17

100ms/div

INT
2V/div

IOUT
200mA/div

VGATE_
10V/div

0V

0V

0A

VEE

(AGND - VOUT)
20V/div

OVERCURRENT RESTART DELAY
MAX5965A toc18

400ms/div

IOUT
200mA/div

VGATE_
10V/div

0V

0A

VEE

(AGND - VOUT)
20V/div

STARTUP WITH VALID PD
(25kI AND 0.1μF)

MAX5965A toc19

IOUT
100mA/div

VAGND - VOUT
20V/div

VGATE_
5V/div

0V

0A

VEE

DETECTION WITH INVALID PD
(25kI AND 10μF)

MAX5965A toc20

IOUT
1mA/div

0V

0A

VAGND - VOUT
20V/div

VGATE_
10V/div
VEE

DETECTION WITH INVALID PD (15kΩ)
MAX5965A toc21

100ms/div

IOUT
1mA/div0A

0V

(AGND - VOUT)
5V/div
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DETECTION WITH INVALID PD (33kΩ)
MAX5965A toc22

100ms/div

IOUT
1mA/div0A

0V

(AGND - VOUT)
5V/div

STARTUP IN MIDSPAN MODE
WITH VALID PD (25kI AND 0.1μF)

MAX5965A toc23

IOUT
100mA/div

VAGND - VOUT
20V/div

VGATE_
5V/div

0V

0A

VEE

DETECTION WITH MIDSPAN MODE
WITH INVALID PD (15kΩ)

MAX5965A toc24

400ms/div

IOUT
1mA/div0A

0V

(AGND - VOUT)
5V/div

VGATE_
10V/divVEE

DETECTION WITH MIDSPAN MODE
WITH INVALID PD (33kΩ)

MAX5965A toc25

400ms/div

IOUT
1mA/div0A

0V

(AGND - VOUT)
5V/div

VGATE_
10V/divVEE

OUTPUT SHORTED
MAX5965A toc26

IOUT
1mA/div

VAGND - VOUT
5V/div

VGATE_
10V/div

0V

0A

VEE

DETECTION WITH INVALID PD (OPEN CIRCUIT,
USING TYPICAL OPERATING CIRCUIT 1)

MAX5965A toc27

40ms/div

IOUT
1mA/div0A

0V

(AGND - VOUT)
5V/div

VGATE_
10V/divVEE

(VEE = -48V, VDD = +3.3V, VAUTO = VAGND = VDGND = 0V, RESET = SHD_ = unconnected, RSENSE = 0.5Ω, IVEE = 00, ICUT = 000,
TA = +25°C, all registers = default setting, unless otherwise noted.)
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DETECTION WITH INVALID PD (OPEN CIRCUIT,
USING TYPICAL OPERATING CIRCUIT 2)

MAX5965A toc28

40ms/div

IOUT
1mA/div0A

0V

(AGND - VOUT)
5V/div

VGATE_
10V/divVEE

STARTUP WITH DIFFERENT
PD CLASSES

MAX5965A toc29

IOUT
20mA/div

0V

0A

VAGND - VOUT
5V/div

CLASS 1
CLASS 2
CLASS 3
CLASS 4

CLASS 5

2-EVENT CLASSIFICATION
WITH A CLASS 4 PD

MAX5965A toc30

IOUT

20mA/div

VAGND - VOUT

5V/div

VGATE_
10V/div

0V

0A

VEE

(VEE = -48V, VDD = +3.3V, VAUTO = VAGND = VDGND = 0V, RESET = SHD_ = unconnected, RSENSE = 0.5Ω, IVEE = 00, ICUT = 000,
TA = +25°C, all registers = default setting, unless otherwise noted.)

1 RESET

2 MIDSPAN

3 INT

4 SCL

5 SDAOUT

RESET μ RESET
– RESET Ω

Ω

INT RESET
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6 SDAIN

7–10 A3–A0

11–14 DET1–DET4

15 DGND

16 VDD

17– 20 SHD1–SHD4

21 AGND

22, 25,
29, 32

SENSE4,
SENSE3,
SENSE2,
SENSE1

23, 26,
30, 33

GATE4,
GATE3,
GATE2,
GATE1

24, 27,
31, 34

OUT4, OUT3,
OUT2, OUT1

28 VEE

35 AUTO

36 OSC

– Ω

SHD_ Ω

Ω Ω

μ

Ω

± ±
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50μA

90μA100mA
MAX

FAST
DISCHARGE
CONTROL

212mV182mV

 13V CLAMP

CURRENT-LIMIT
DETECTOR

4mV

OVERCURRENT 
(OVC)

OPEN CIRCUIT
(OC)

CURRENT
LIMIT (ILIM)

PWR_EN

10V

VOLTAGE
SENSING

FOLDBACK
CONTROL

9-BIT ADC
CONVERTER

VOLTAGE PROBING
AND

CURRENT-LIMIT
CONTROL

CURRENT SENSING

SENSE_

GATE_

OUT_

DET_

A = 3

AC
DETECTION*

ACD_ENABLE

AC DISCONNECT
SIGNAL
(ACD)

ACD
REFERENCE

CURRENT

DETECTION/
CLASSIFICATION

SM

PORT
STATE

MACHINE
(SM)

REGISTER FILE

THREE-WIRE
SERIAL
PORT

INTERFACE

AUTO

MIDSPAN

A0

A1

A2

A3

ANALOG
BIAS/

SUPPLY
MONITOR

AGND

*AC DETECTION ONLY FOR THE MAX5965B.

VEE

VDD

DGND

+10V ANALOG

+5V DIG

VOLTAGE
REFERENCES

CURRENT
REFERENCES

CENTRAL LOGIC UNIT
(CLU)

DGNDOSCSCL SDAIN SDAOUTVDD

OSCILLATOR 
MONITOR

SHD_

RESET

INT

MAX5965A/MAX5965B

9-BIT
ADC

REGISTER
FILE

CURRENT
MEASUREMENT
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INT
SHD_

RESET

RESET

RESET

Ω
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Ω

μ

PARAMETER SYMBOL MIN MAX UNITS ADDITIONAL INFORMATION

Open-Circuit Voltage VOC — 30 V In detection mode only

Short-Circuit Current ISC — 5 mA In detection mode only

Valid Test Voltage VVALID 2.8 10 V

Voltage Difference
Between Test Points

ΔVTEST 1 — V

Time Between Any Two
Test Points

tBP 2 — ms
This timing implies a 500Hz maximum probing
frequency

Slew Rate VSLEW 0.1 V/μs

Accept Signature
Resistance

RGOOD 19 26.5 kΩ

Reject Signature
Resistance

RBAD < 15 > 33 kΩ

Open-Circuit Resistance ROPEN 500 — kΩ

Accept Signature
Capacitance

CGOOD — 150 nF

Reject Signature
Capacitance

CBAD 10 — μF

Signature Offset Voltage
Tolerance

VOS 0 2.0 V

Signature Offset Current
Tolerance

IOS 0 12 μA
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RESET

MEASURED ICLASS (mA) CLASSIFICATION

0 to 5 Class 0

> 5 and < 8 May be Class 0 and 1

8 to 13 Class 1

> 13 and < 16 May be Class 1 or 2

16 to 21 Class 2

> 21 and < 25 May be Class 2 or 3

25 to 31 Class 3

> 31 and < 35 May be Class 3 or 4

35 to 45 Class 4

> 45 and < 51 May be Class 4 or 5

51 to 68 Class 5
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OUT_

-4V

-9V

-18V

-48V

t
tDETI tDETII tCLASS

150ms 150ms 21.3ms

0V

0V
80ms

150ms 150ms 21.3ms

tCLASSItDETI tDETII tCLASSII

8ms 8ms

tCLASSIII

21.3ms 21.3ms80ms
0

t

0V

-4V

-9V

OUT_

-18V

-48V
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–

PGOOD_

POK_
tPGOOD
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CL_DISC
PORT

CLASSIFICATION
RESULT

ENx_CL6 EN_HP_ALL EN_HP_CL6 EN_HP_CL5 EN_HP_CL4
RESULTING ICUT
REGISTER BITS

0 Any X X X X X User programmed

1 1 X X X X X ICUT = 110

1 2 X X X X X ICUT = 111

1 0, 3 X X X X X ICUT = 000

1 4, 5 X 0 X X X ICUT = 000

1 5 X 1 X 1 X ICUT = R24h[6:4]

1 5 X 1 X 0 X ICUT = 000

1 4 X 1 X x 1 ICUT = R24h[6:4]

1 4 X 1 X X 0 ICUT = 000

1 6 or Illegal 0 X X X X —

1 6 or Illegal 1 1 1 X X (See Table 35a)

1 6 or Illegal 1 1 0 X X ICUT = 000

1 6 or Illegal 1 0 X X X ICUT = 000

μ
μ

Δ

Δ

V
t

I
C

OUT GATE

GD
=

48V28V

VSU_LIM

VSU_LIM / 3

(VRS - VEE)

(VOUT_ - VEE) 48V10V

VSU_LIM

VTH_FB

(VRS - VEE)

(VOUT_ - VEE)
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SHD_

SHD_
SHD_

SHD_

INT

INT

±

± ±

°

°
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RESET
Ω

Ω

Ω

0 1 0 A3 A2 A1 A0 R/W

SCL

SDAIN

tLOW

tHIGH

tR tF

tBUF

START
CONDITION

STOP
CONDITION

REPEATED START CONDITIONSTART CONDITION

tHD, STA

tSU, DAT

tHD, DAT

tSU, STA
tHD, STA tSU, STO

SCL

SDAIN/SDA

tLOW

tHIGH

tR tF

tBUF

START
CONDITION

STOP
CONDITION

REPEATED START CONDITIONSTART CONDITION

tHD, STA

tSU, DAT

tHD, DAT

tSU, STA
tHD, STA

tSU, STO
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W

START STOP
S P

SDA/
SDAIN

SCL

SDA

SCL

DATA LINE STABLE;
DATA VALID

.
CHANGE OF

DATA ALLOWED

SCL

SDA
BY TRANSMITTER

CLOCK PULSE FOR ACKNOWLEDGEMENTSTART CONDITION

SDA
BY RECEIVER

1 2 8 9

S
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SDAIN/SDA

SCL

10 A3 A2 A1 A00

MSB
LSB

ACKR/W

S A A P0SLAVE ADDRESS CONTROL BYTE

ACKNOWLEDGE FROM THE MAX5965A/MAX5965B

ACKNOWLEDGE FROM THE MAX5965A/MAX5965B

D15 D14 D13 D12 D11 D10 D9 D8CONTROL BYTE IS STORED ON RECEIPT OF STOP CONDITION

R/W

W W

W
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S A A A P0SLAVE ADDRESS CONTROL BYTE DATA BYTE

ACKNOWLEDGE FROM THE MAX5965A/MAX5965B

1 BYTE

AUTOINCREMENT
MEMORY WORD ADDRESS

D15 D14 D13 D12 D11 D10 D9 D8 D1 D0D3 D2D5 D4D7 D6
HOW CONTROL BYTE AND DATA BYTE MAP

INTO THE REGISTER

ACKNOWLEDGE FROM THE MAX5965A/MAX5965B ACKNOWLEDGE FROM THE MAX5965A/MAX5965B

R/W

S A A A P0SLAVE ADDRESS CONTROL BYTE DATA BYTE

ACKNOWLEDGE FROM THE MAX5965A/MAX5965B

n BYTES

AUTOINCREMENT
MEMORY WORD ADDRESS

D15 D14 D13 D12 D11 D10 D9 D8 D1 D0D3 D2D5 D4D7 D6
HOW CONTROL BYTE AND DATA BYTE MAP

INTO THE REGISTER

ACKNOWLEDGE FROM THE MAX5965A/MAX5965B ACKNOWLEDGE FROM THE MAX5965A/MAX5965B

R/W

COMMAND BYTE
ADDRESS RANGE

AUTOINCREMENT BEHAVIOR

0x00 to 0x26
Command address autoincrements
after byte read or written

0x26
Command address remains at 0x26
after byte written or read
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ADDRESS = 00h

SYMBOL BIT R/W
DESCRIPTION

SUP_FLT 7 R
Interrupt signal for supply faults. SUP_FLT is the logic OR of all the bits [7:0] in register
R0Ah/R0Bh (Table 12).

TSTR_FLT 6 R
Interrupt signal for startup failures. TSTR_FLT is the logic OR of bits [7:0] in register
R08h/R09h (Table 11).

IMAX_FLT 5 R
Interrupt signal for current-limit violations. IMAX_FLT is the logic OR of bits [3:0] in register
R06h/R07h (Table 10).

CL_END 4 R
Interrupt signal for completion of classification. CL_END is the logic OR of bits [7:4] in
register R04h/R05h (Table 9).

DET_END 3 R
Interrupt signal for completion of detection. DET_END is the logic OR of bits [3:0] in
register R04h/R05h (Table 9).

LD_DISC 2 R
Interrupt signal for load disconnection. LD_DISC is the logic OR of bits [7:4] in register
R06h/R07h (Table 10).

PG_INT 1 R
Interrupt signal for PGOOD status change. PG_INT is the logic OR of bits [7:4] in register
R02h/R03h (Table 8).

PEN_INT 0 R
Interrupt signal for power-enable status change. PEN_INT is the logic OR of bits [3:0] in
register R02h/R03h (Table 8).

ADDRESS = 01h

SYMBOL BIT R/W
DESCRIPTION

MASK7 7 R/W
Interrupt mask bit 7. A logic-high enables the SUP_FLT interrupts. A logic-low disables the
SUP_FLT interrupts.

MASK6 6 R/W
Interrupt mask bit 6. A logic-high enables the TSTR_FLT interrupts. A logic-low disables
the TSTR_FLT interrupts.

MASK5 5 R/W
Interrupt mask bit 5. A logic-high enables the IMAX_FLT interrupts. A logic-low disables
the IMAX_FLT interrupts.

MASK4 4 R/W
Interrupt mask bit 4. A logic-high enables the CL_END interrupts. A logic-low disables the
CL_END interrupts.

MASK3 3 R/W
Interrupt mask bit 3. A logic-high enables the DET_END interrupts. A logic-low disables the
DET_END interrupts.

MASK2 2 R/W
Interrupt mask bit 2. A logic-high enables the LD_DISC interrupts. A logic-low disables the
LD_DISC interrupts.

MASK1 1 R/W
Interrupt mask bit 1. A logic-high enables the PG_INT interrupts. A logic-low disables the
PG_INT interrupts.

MASK0 0 R/W
Interrupt mask bit 0. A logic-high enables the PEN_INT interrupts. A logic-low disables the
PEN_INT interrupts.

INT
INT
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ADDRESS

02h 03hSYMBOL BIT

R/W R/W

DESCRIPTION

PG_CHG4 7 R CoR PGOOD change event for port 4

PG_CHG3 6 R CoR PGOOD change event for port 3

PG_CHG2 5 R CoR PGOOD change event for port 2

PG_CHG1 4 R CoR PGOOD change event for port 1

PWEN_CHG4 3 R CoR Power enable change event for port 4

PWEN_CHG3 2 R CoR Power enable change event for port 3

PWEN_CHG2 1 R CoR Power enable change event for port 2

PWEN_CHG1 0 R CoR Power enable change event for port 1

ADDRESS

04h 05hSYMBOL BIT

R/W R/W

DESCRIPTION

CL_END4 7 R CoR Classification completed on port 4

CL_END3 6 R CoR Classification completed on port 3

CL_END2 5 R CoR Classification completed on port 2

CL_END1 4 R CoR Classification completed on port 1

DET_END4 3 R CoR Detection completed on port 4

DET_END3 2 R CoR Detection completed on port 3

DET_END2 1 R CoR Detection completed on port 2

DET_END1 0 R CoR Detection completed on port 1
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ADDRESS

06h 07hSYMBOL BIT

R/W R/W

DESCRIPTION

LD_DISC4 7 R CoR Disconnect on port 4

LD_DISC3 6 R CoR Disconnect on port 3

LD_DISC2 5 R CoR Disconnect on port 2

LD_DISC1 4 R CoR Disconnect on port 1

IMAX_FLT4 3 R CoR Overcurrent on port 4

IMAX_FLT3 2 R CoR Overcurrent on port 3

IMAX_FLT2 1 R CoR Overcurrent on port 2

IMAX_FLT1 0 R CoR Overcurrent on port 1

ADDRESS

08h 09hSYMBOL BIT

R/W R/W

DESCRIPTION

IVC4 7 R CoR Class overcurrent flag for port 4

IVC3 6 R CoR Class overcurrent flag for port 3

IVC2 5 R CoR Class overcurrent flag for port 2

IVC1 4 R CoR Class overcurrent flag for port 1

STRT_FLT4 3 R CoR Startup failed on port 4

STRT_FLT3 2 R CoR Startup failed on port 3

STRT_FLT2 1 R CoR Startup failed on port 2

STRT_FLT1 0 R CoR Startup failed on port 1
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°

ADDRESS

0Ah 0BhSYMBOL BIT

R/W R/W

DESCRIPTION

TSD 7 R CoR Overtemperature shutdown

VDD_OV 6 R CoR VDD overvoltage condition

VDD_UV 5 R CoR VDD undervoltage condition

VEE_UVLO 4 R CoR VEE undervoltage lockout condition

VEE_OV 3 R CoR VEE overvoltage condition

VEE_UV 2 R CoR VEE undervoltage condition

OSC_FAIL 1 R CoR Oscillator amplitude is below limit

VDD_UVLO 0 R CoR VDD undervoltage lockout condition

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



______________________________________________________________________________________ 31

ADDRESS = 0Ch, 0Dh, 0Eh, 0Fh

SYMBOL BIT R/W
DESCRIPTION

Reserved 7 R Reserved

6 R CLASS_[2]

5 R CLASS_[1]CLASS_

4 R CLASS_[0]

Reserved 3 R Reserved

2 R DET_ST_[2]

1 R DET_ST_[1]DET_ST_

0 R DET_ST_[0]

DET_ST_[2:0]
(ADDRESS = 0Ch, 0Dh, 0Eh, 0Fh)

DETECTED DESCRIPTION

000 None Detection status unknown

001 DCP Positive DC supply connected at the port (AGND - VOUT_ < 1V)

010 HIGH CAP High capacitance at the port (> 8.5μF)

011 RLOW Low resistance at the port, RPD < 15kΩ

100 DET_OK Detection pass, 15kΩ < RPD < 33kΩ

101 RHIGH High resistance at the port, RPD > 33kΩ

110 OPEN0 Open port (I < 10μA)

111 DCN Negative DC supply connected to the port (VOUT_ - VEE < 2V)

CLASS_[2:0]
(ADDRESS = 0Ch, 0Dh, 0Eh, 0Fh)

CLASS RESULT

000 Unknown

001 1

010 2

011 3

100 4

101 5

110 0

111 Current limit (> ICILIM)

μ

–
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ADDRESS = 10h

SYMBOL BIT R/W
DESCRIPTION

PGOOD4 7 R Power-good condition on port 4

PGOOD3 6 R Power-good condition on port 3

PGOOD2 5 R Power-good condition on port 2

PGOOD1 4 R Power-good condition on port 1

PWR_EN4 3 R Power is enabled on port 4

PWR_EN3 2 R Power is enabled on port 3

PWR_EN2 1 R Power is enabled on port 2

PWR_EN1 0 R Power is enabled on port 1

ADDRESS = 11h

SYMBOL BIT R/W
DESCRIPTION

Reserved 7 R Reserved

Reserved 6 R Reserved

A3 5 R Device address, A3 pin latched-in status

A2 4 R Device address, A2 pin latched-in status

A1 3 R Device address, A1 pin latched-in status

A0 2 R Device address, A0 pin latched-in status

MIDSPAN 1 R MIDSPAN input’s latched-in status

AUTO 0 R AUTO input’s latched-in status
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ADDRESS = 12h

SYMBOL BIT R/W
DESCRIPTION

P4_M1 7 R/W MODE[1] for port 4

P4_M0 6 R/W MODE[0] for port 4

P3_M1 5 R/W MODE[1] for port 3

P3_M0 4 R/W MODE[0] for port 3

P2_M1 3 R/W MODE[1] for port 2

P2_M0 2 R/W MODE[0] for port 2

P1_M1 1 R/W MODE[1] for port 1

P1_M0 0 R/W MODE[0] for port 1

ADDRESS = 13h

SYMBOL BIT R/W
DESCRIPTION

ACD_EN4 7 R/W Enable AC disconnect detection on port 4

ACD_EN3 6 R/W Enable AC disconnect detection on port 3

ACD_EN2 5 R/W Enable AC disconnect detection on port 2

ACD_EN1 4 R/W Enable AC disconnect detection on port 1

DCD_EN4 3 R/W Enable DC disconnect detection on port 4

DCD_EN3 2 R/W Enable DC disconnect detection on port 3

DCD_EN2 1 R/W Enable DC disconnect detection on port 2

DCD_EN1 0 R/W Enable DC disconnect detection on port 1

MODE DESCRIPTION

00 Shutdown

01 Manual

10 Semi-auto

11 Auto
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ADDRESS = 14h

SYMBOL BIT R/W
DESCRIPTION

CLASS_EN4 7 R/W Enable classification on port 4

CLASS_EN3 6 R/W Enable classification on port 3

CLASS_EN2 5 R/W Enable classification on port 2

CLASS_EN1 4 R/W Enable classification on port 1

DET_EN4 3 R/W Enable detection on port 4

DET_EN3 2 R/W Enable detection on port 3

DET_EN2 1 R/W Enable detection on port 2

DET_EN1 0 R/W Enable detection on port 1

ADDRESS = 15h

SYMBOL BIT R/W
DESCRIPTION

EN_HP_ALL 7 R/W High-power detection enabled

EN_HP_CL6 6 R/W Class 6 PD high-power enabled

EN_HP_CL5 5 R/W Class 5 PD high-power enabled

EN_HP_CL4 4 R/W Class 4 PD high-power enabled

BCKOFF4 3 R/W Enable cadence timing on port 4

BCKOFF3 2 R/W Enable cadence timing on port 3

BCKOFF2 1 R/W Enable cadence timing on port 2

BCKOFF1 0 R/W Enable cadence timing on port 1
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ADDRESS = 16h

SYMBOL BIT R/W
DESCRIPTION

RSTR[1] 7 R/W Restart timer programming bit 1

RSTR[0] 6 R/W Restart timer programming bit 0

TSTART[1] 5 R/W Startup timer programming bit 1

TSTART[0] 4 R/W Startup timer programming bit 0

TFAULT[1] 3 R/W Overcurrent timer programming bit 1

TFAULT[0] 2 R/W Overcurrent timer programming bit 0

TDISC[1] 1 R/W Load disconnect timer programming bit 1

TDISC[0] 0 R/W Load disconnect timer programming bit 0

BIT [1:0]
(ADDRESS = 16h)

RSTR tDISC tSTART tFAULT

00 16 x tFAULT tDISC nominal (350ms, typ) tSTART nominal (60ms, typ) tFAULT nominal (60ms, typ)

01 32 x tFAULT 1/4 x tDISC nominal 1/2 x tSTART nominal 1/2 x tFAULT nominal

10 64 x tFAULT 1/2  x tDISC nominal 2 x tSTART nominal 2 x tFAULT nominal

11 0 x tFAULT 2 x tDISC nominal 4 x tSTART nominal 4 x tFAULT nominal
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ADDRESS = 17h

SYMBOL BIT R/W
DESCRIPTION

INT_EN 7 R/W A logic-high enables INT functionality

RSTR_EN 6 R/W A logic-high enables the autorestart protection time off (as set by the RSTR[1:0] bits)

Reserved 5 — Reserved

Reserved 4 — Reserved

POFF_CL 3 R
A logic-high prevents power-up after a classification failure (I > 50mA, valid only in AUTO
mode)

CL_DISC 2 R/W
A logic-high enables reduced current-limit voltage threshold (VFLT_LIM) according to port
classification result

OUT_ISO 1 R/W Forces DET_ to high impedance. Does not interfere with other circuit operation.

HP_TIME 0 R/W Enables high power after startup.

ADDRESS = 19h

SYMBOL BIT R/W
DESCRIPTION

PWR_OFF4 7 W A logic-high powers off port 4

PWR_OFF3 6 W A logic-high powers off port 3

PWR_OFF2 5 W A logic-high powers off port 2

PWR_OFF1 4 W A logic-high powers off port 1

PWR_ON4 3 W A logic-high powers on port 4

PWR_ON3 2 W A logic-high powers on port 3

PWR_ON2 1 W A logic-high powers on port 2

PWR_ON1 0 W A logic-high powers on port 1
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ADDRESS = 1Ah

SYMBOL BIT R/W
DESCRIPTION

CLR_INT 7 W A logic-high clears all interrupts

Reserved 6 — Reserved

Reserved 5 — Reserved

RESET_IC 4 W A logic-high resets the MAX5965A/MAX5965B

RESET_P4 3 W A logic-high resets port 4

RESET_P3 2 W A logic-high resets port 3

RESET_P2 1 W A logic-high resets port 2

RESET_P1 0 W A logic-high resets port 1

ADDRESS = 1Bh

SYMBOL BIT R/W
DESCRIPTION

7 R ID_CODE[4]

6 R ID_CODE[3]

5 R ID_CODE[2]

4 R ID_CODE[1]

ID_CODE

3 R ID_CODE[0]

2 R REV[2]

1 R REV[1]REV

0 R REV[0]
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ADDRESS = 1Ch

SYMBOL BIT
CoR or

R/W
DESCRIPTION

EN4_CL6 7 R/W Port 4 2-event classification enabled

EN3_CL6 6 R/W Port 3 2-event classification enabled

EN2_CL6 5 R/W Port 2 2-event classification enabled

EN1_CL6 4 R/W Port 1 2-event classification enabled

SMODE4 3 CoR Port 4 hardware control flag

SMODE3 2 CoR Port 3 hardware control flag

SMODE2 1 CoR Port 2 hardware control flag

SMODE1 0 CoR Port 1 hardware control flag

ADDRESS = 1Eh

SYMBOL BIT R/W
DESCRIPTION

7 R/W WDTIME[7]

6 R/W WDTIME[6]

5 R/W WDTIME[5]

4 R/W WDTIME[4]

3 R/W WDTIME[3]

2 R/W WDTIME[2]

1 R/W WDTIME[1]

WDTIME

0 R/W WDTIME[0]
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μ

IAC_TH = 226.68μA + 28.33 x NAC_TH

μ

ADDRESS = 1Fh

SYMBOL BIT R/W
DESCRIPTION

EN_WHDOG 7 R/W A logic-high enables the watchdog function

WD_INT_EN 6 R/W Enables interrupt on SMODE_ bits

Reserved 5 — Reserved

Reserved 4 — Reserved

HWMODE4 3 R/W
Port 4 switches to AUTO if logic-high and to SHUTDOWN if logic-low when watchdog timer
expires

HWMODE3 2 R/W
Port 3 switches to AUTO if logic-high and to SHUTDOWN if logic-low when watchdog timer
expires

HWMODE2 1 R/W
Port 2 switches to AUTO if logic-high and to SHUTDOWN if logic-low when watchdog timer
expires

HWMODE1 0 R/W
Port 1 switches to AUTO if logic-high and to SHUTDOWN if logic-low when watchdog timer
expires

ADDRESS = 23h

SYMBOL BIT R/W
DESCRIPTION

Reserved 7 — Reserved

Reserved 6 — Reserved

CLC_EN 5 R/W Large capacitor detection enable

DET_BY 4 R/W Enables skipping detection in AUTO mode

OSCF_RS 3 R/W OSC_FAIL reset bit

2 R/W AC_TH[2]

1 R/W AC_TH[1]AC_TH

0 R/W AC_TH[0]
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ADDRESS = 24h

SYMBOL BIT R/W
DESCRIPTION

Reserved 7 — Reserved

6 R/W HP[2]

5 R/W HP[1]HP

4 R/W HP[0]

3 — Reserved

2 — Reserved

1 — Reserved
Reserved

0 — Reserved

ADDRESS = 25h

SYMBOL BIT R/W
DESCRIPTION

7 — Reserved

6 — Reserved

5 — Reserved

4 — Reserved

3 — Reserved

2 — Reserved

1 — Reserved

Reserved

0 — Reserved

ADDRESS = 26h

SYMBOL BIT R/W
DESCRIPTION

7 — Reserved

6 — Reserved

5 — Reserved

4 — Reserved

3 — Reserved

2 — Reserved

1 — Reserved

Reserved

0 — Reserved
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ADDRESS = 29h

SYMBOL BIT R/W
DESCRIPTION

7 — Reserved

6 — Reserved

5 — Reserved

4 — Reserved

3 — Reserved

Reserved

2 — Reserved

1 R/W IVEE[1]
IVEE

0 R/W IVEE[0]

ADDRESS = 2Ah

SYMBOL BIT R/W
DESCRIPTION

Reserved 7 — Reserved

6 R/W ICUT2[2]

5 R/W ICUT2[1]ICUT2

4 R/W ICUT2[0]

Reserved 3 — Reserved

2 R/W ICUT1[2]

1 R/W ICUT1[1]ICUT1

0 R/W ICUT1[0]

ADDRESS = 2Bh

SYMBOL BIT R/W
DESCRIPTION

Reserved 7 — Reserved

6 R/W ICUT4[2]

5 R/W ICUT4[1]ICUT4

4 R/W ICUT4[0]

Reserved 3 — Reserved

2 R/W ICUT3[2]

1 R/W ICUT3[1]ICUT3

0 R/W ICUT3[0]

IVEE[1:0]
(ADDRESS = 29h)

CURRENT LIMIT
(%)

00 Default

01 -5

10 -10

11 -15
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ICUT_[2:0] (ADDRESS = 2Ah, 2Bh) SCALE FACTOR TYPICAL CURRENT-LIMIT THRESHOLD (mA)

000 1x 375

001 1.5x 563

010 1.75x 656

011 2x 750

100 2.25x 844

101 2.5x 938

110 0.3x Class 1

111 0.53x Class 2

ADDRESS = 2Ch, 2Dh, 2Eh, 2Fh

SYMBOL BIT R/W
DESCRIPTION

7 — Reserved
Reserved

6 — Reserved

CLASS_[5:0]
(ADDRESS = 2Ch, 2Dh,

2Eh, 2Fh)

CLASS
SEQUENCE

ICUT_[2:0]

000000 000 (Class 0) 000

000001 001 000

000010 010 HP[2:0]

000011 011 000

000100 100 000

000101 101 HP[2:0]

000110 110 000

000111 111 (Class 1) 110

001000 002 000

001001 020 011

001010 022 000

001011 200 000

001100 202 100

001101 220 000

001110 222 (Class 2) 111

001111 003 000

010000 030 010

010001 033 000

010010 300 000

010011 303 010

010100 330 000

CLASS_[5:0]
(ADDRESS = 2Ch, 2Dh,

2Eh, 2Fh)

CLASS
SEQUENCE

ICUT_[2:0]

010101 333 (Class 3) 000

010110 004 000

010111 040 000

011000 044 000

011001 400 000

011010 404 000

011011 440 000

011100 444 (Class 4) HP[2:0]

011101 005 000

011110 050 000

011111 055 000

100000 500 000

100001 505 000

100010 550 000

100011 555 (Class 5) HP[2:0]

100100 Reserved 000

100101 Reserved 000

100110 Reserved 000

100111 Reserved 000

101000 Illegal 000

101001 Illegal 000
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CLASS_[5:0]
(ADDRESS = 2Ch, 2Dh,

2Eh, 2Fh)

CLASS
SEQUENCE

ICUT_[2:0]

101010 Illegal 000

101011 Illegal 000

101100 Illegal 000

101101 Illegal 000

101110 Illegal 000

101111 Illegal 000

110000 Reserved 000

110001 Reserved 000

110010 Reserved 000

110011 Reserved 000

110100 Reserved 000

CLASS_[5:0]
(ADDRESS = 2Ch, 2Dh,

2Eh, 2Fh)

CLASS
SEQUENCE

ICUT_[2:0]

110101 Reserved 000

110110 Reserved 000

110111 Reserved 000

111000 Reserved 000

111001 Reserved 000

111010 Reserved 000

111011 Reserved 000

111100 Reserved 000

111101 Reserved 000

111110 Reserved 000

111111 Reserved 000

ADDRESS = 30h, 31h, 32h, 33h, 34h,
35h, 36h, 37h

SYMBOL BIT R/W

DESCRIPTION

7 RO IPD_[8]

6 RO IPD_[7]

5 RO IPD_[6]

4 RO IPD_[5]

3 RO IPD_[4]

2 RO IPD_[3]

1 RO IPD_[2]

IPD_

0 RO IPD_[1]/IPD_[0]

IPORT = NIPD_ x 1.953125mA

ICLASS = NIPD_ x 0.0975mA
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ADDR REGISTER NAME R/W PORT BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
RESET
STATE

INTERRUPTS

00h Interrupt RO G SUP_FLT TSTR_FLT IMAX_FLT CL_END DET_END LD_DISC PG_INT PEN_INT 0000,0000

01h Interrupt Mask R/W G MASK7 MASK6 MASK5 MASK4 MASK3 MASK2 MASK1 MASK0 AAA0,0A00

EVENTS

02h Power Event RO 4321 0000,0000

03h Power Event CoR CoR —
PG_CHG4 PG_CHG3 PG_CHG2 PG_CHG1

PWEN_
CHG4

PWEN_
CHG3

PWEN_
CHG2

PWEN_
CHG1 —

04h Detect Event RO 4321 0000,0000

05h Detect Event CoR CoR —
CL_END4 CL_END3 CL_END2 CL_END1 DET_END4 DET_END3 DET_END2 DET_END1

—

06h Fault Event RO 4321 0000,0000

07h Fault Event CoR CoR —
LD_DISC4 LD_DISC3 LD_DISC2 LD_DISC1 IMAX_FLT4 IMAX_FLT3 IMAX_FLT2 IMAX_FLT1

—

08h Startup Event RO 4321 0000,0000

09h Startup Event CoR CoR —
IVC4 IVC3 IVC2 IVC1 STRT_FLT4 STRT_FLT3 STRT_FLT2 STRT_FLT1

—

0Ah Supply Event RO 4321 —*

0Bh Supply Event CoR CoR —
TSD VDD_OV VDD_UV VEE_UVLO VEE_OV VEE_UV OSC_FAIL VDD_UVLO

—

STATUS

0Ch Port 1 Status RO 1 Reserved CLASS1[2] CLASS1[1] CLASS1[0] Reserved D ET_S T1[ 2] DET_ST1[1] DET_ST1[0] 0000,0000

0Dh Port 2 Status RO 2 Reserved CLASS2[2] CLASS2[1] CLASS2[0] Reserved D ET_S T2[ 2] DET_ST2[1] DET_ST2[0] 0000,0000

0Eh Port 3 Status RO 3 Reserved CLASS3[2] CLASS3[1] CLASS3[0] Reserved D ET_S T3[ 2] DET_ST3[1] DET_ST3[0] 0000,0000

0Fh Port 4 Status RO 4 Reserved CLASS4[2] CLASS4[1] CLASS4[0] Reserved D ET_S T4[ 2] DET_ST4[1] DET_ST4[0] 0000,0000

10h Power Status RO 4321 PGOOD4 PGOOD3 PGOOD2 PGOOD1 PWR_EN4 PWR_EN3 PWR_EN2 PWR_EN1 0000,0000

11h Address Input Status RO G Reserved Reserved A3 A2 A1 A0 MIDSPAN AUTO
00A3A2,
A1A0MA

CONFIGURATION

12h Operating Mode R/W 4321 P4_M1 P4_M0 P3_M1 P3_M0 P2_M1 P2_M0 P1_M1 P1_M0 AAAA,AAAA

13h
Load Disconnect
Detection Enable

R/W 4321 ACD_EN4 ACD_EN3 ACD_EN2 ACD_EN1 DCD_EN4 DCD_EN3 DCD_EN2 DCD_EN1 0000,AAAA

14h
Detection and
Classification Enable

R/W 4321 CLASS_EN4 CLASS_EN3 CLASS_EN2 CLASS_EN1 DET_EN4 DET_EN3 DET_EN2 DET_EN1 AAAA,AAAA

15h
Backoff and High-
Power Enable

R/W 4321 EN_HP_ALL EN_HP_CL6 EN_HP_CL5 EN_ HP_CL4 BCKOFF4 BCKOFF3 BCKOFF2 BCKOFF1 0000,XXXX

16h Timing Configuration R/W G RSTR[1] RSTR[0] TSTART[1] TSTART[0] TFAULT[1] TFAULT[0] TDISC[1] TDISC[0] 0000,0000

17h
Miscellaneous
Configuration 1

R/W G INT_EN RSTR_EN Reserved Reserved POFF_CL CL_DISC OUT_ISO HP_TIME 1100,0000

PUSHBUTTONS

18h Reserved R/W G Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved —

19h Power Enable WO 4321 PWR_OFF4 PWR_OFF3 PWR_OFF2 PWR_OFF1 PWR_ON4 PWR_ON3 PWR_ON2 PWR_ON1 0000,0000

1Ah Global WO G CLR_INT Reserved Reserved RESET_IC RESET_P4 RESET_P3 RESET_P2 RESET_P1 0000,0000

GENERAL

1Bh ID RO G ID_CODE[4] ID_CODE[3] ID_CODE[ 2] ID_CODE[ 1] ID_ CODE[ 0] REV[2] REV[1] REV[0] 1100,0000

1Ch
SMODE and 2-Event
Enable

CoR
or

R/W
4321 EN4_CL6 EN3_CL6 EN2_CL6 EN1_CL6 SMODE4 SMODE3 SMODE2 SMODE1 0000,0000

1Dh Reserved — G Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved —

1Eh Watchdog R/W G WDTIME[7] WDTIME[6] WDTIME[5] WDTIME[4] WDTIME[3] WDTIME[2] WDTIME[1] WDTIME[0] 0000,0000

1Fh Switch Mode R/W 4321 EN_ WHDOG WD_INT_EN Reserved Reserved HWMODE4 HWMODE3 HWMODE2 HWMODE1 0000,0000
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ADDR REGISTER NAME R/W PORT BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
RESET
STATE

MAXIM RESERVED

20h Reserved — G Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved —

21h Reserved — G Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved —

22h Reserved — G Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved —

23h Program R/W 4321 Reserved Reserved CLC_EN DET_BY OSCF_RS AC_TH[2] AC_TH[1] AC_TH[0] —

24h High-Power Mode R/W G Reserved HP[2] HP[1] HP[0] Reserved Reserved Reserved Reserved 0000,0000

25h Reserved — G Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved 0000,0000

26h Reserved — G Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved 0000,0000

27h Reserved — G Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved —

28h Reserved — G Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved —

29h
Miscellaneous
Configuration 2

R/W 1234 Reserved Reserved Reserved Reserved Reserved Reserved IVEE[1] IVEE[0] 0000,0000

2Ah ICU T Regi ster s 1 and 2 R/W 21 Reserved ICUT2[2] ICUT2[1] ICUT2[0] Reserved ICUT1[2] ICUT1[1] ICUT1[0] 0000,0000

2Bh ICU T Regi ster s 3 and 4 R/W 43 Reserved ICUT4[2] ICUT4[1] ICUT4[0] Reserved ICUT3[2] ICUT3[1] ICUT3[0] 0000,0000

CLASSIFICATION STATUS REGISTERS

2Ch Port 1 Class RO 1 Reserved Reserved CLASS1[5] CLASS1[4] CLASS1[3] CLASS1[2] CLASS1[1] CLASS1[0] 0000,0000

2Dh Port 2 Class RO 2 Reserved Reserved CLASS2[5] CLASS2[4] CLASS2[3] CLASS2[2] CLASS2[1] CLASS2[0] 0000,0000

2Eh Port 3 Class RO 3 Reserved Reserved CLASS3[5] CLASS3[4] CLASS3[3] CLASS3[2] CLASS3[1] CLASS3[0] 0000,0000

2Fh Port 4 Class RO 4 Reserved Reserved CLASS4[5] CLASS4[4] CLASS4[3] CLASS4[2] CLASS4[1] CLASS4[0] 0000,0000

CURRENT REGISTER

30h Current Port 1 (MSB) RO 1 IPD1[8] IPD1[7] IPD1[6] IPD1[5] IPD1[4] IPD1[3] IPD1[2] IPD1[1] 0000,0000

31h Current Port 1 (LSB) RO 1 Reserved Reserved Reserved Reserved Reserved Reserved Reserved IPD1[0] 0000,0000

32h Current Port 2 (MSB) RO 2 IPD2[8] IPD2[7] IPD2[6] IPD2[5] IPD2[4] IPD2[3] IPD2[2] IPD2[1] 0000,0000

33h Current Port 2 (LSB) RO 2 Reserved Reserved Reserved Reserved Reserved Reserved Reserved IPD2[0] 0000,0000

34h Current Port 3 (MSB) RO 3 IPD3[8] IPD3[7] IPD3[6] IPD3[5] IPD3[4] IPD3[3] IPD3[2] IPD3[1] 0000,0000

35h Current Port 3 (LSB) RO 3 Reserved Reserved Reserved Reserved Reserved Reserved Reserved IPD3[0] 0000,0000

36h Current Port 4 (MSB) RO 4 IPD4[8] IPD4[7] IPD4[6] IPD4[5] IPD4[4] IPD4[3] IPD4[2] IPD4[1] 0000,0000

37h Current Port 4 (LSB) RO 4 Reserved Reserved Reserved Reserved Reserved Reserved Reserved IPD4[0] 0000,0000

*
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MAX5965A
MAX5965B

-48V

GATE_

INTERNAL PULLDOWN
(MANUAL MODE)

100Ω

-48VRTN

FDT3612
100V, 120mΩ

SOT-223

SENSE_VEE OUT_

OFF

ON

DET_

SDAIN

SDAOUT

SCL

DGND

VDD
A0 A1 A2 A3

OSC

AUTO

MIDSPAN

AGND

INTERNAL PULLDOWN
(SIGNAL MODE)

0.5Ω
1%

1N4448

1kΩ

1 OF 4 CHANNELS

1.8V TO 5V,
(REF TO DGND)

INT

RESET

3kΩ

3kΩ

180Ω

180Ω

180Ω

OPTIONAL BUFFER

INTERNAL
50kΩ PULLUP 4.7kΩ

1kΩ

VDD

1N4002

HPCL063L

OPTIONAL BUFFER

OPTIONAL BUFFER

HPCL063L

HPCL063L

VCCRTN

VCC (3.3V)

SCL

SDA

SE
RI

AL
 IN

TE
RF

AC
E

3kΩ

3kΩ

ISOLATION

0.47μF
100V

SHD_

SINE WAVE
100Hz ±10%
PEAK AMPLITUDE 2.2V ±0.1V
VALLEY AMPLITUDE 0.2V ±0.1V

SMBJ
58CA 0.1μF 2.2MΩ

-48VOUT

8

7

5

4

6

3

2

1

-48VOUT

0.1μF

0.1μF

0.1μF

0.1μF75Ω

75Ω 75Ω

75Ω

1000pF
250VAC

24

22

21

19

23

20

RX1+

RX1-

TX1+

TX1-

RXT1

TXCT1

RD1+

RD1-

TD1+*

*USE HALO TG111-HRPE40NY OR
  PULSE HX6015NL FOR HIGH POWER

TD1-

1

3

4

5

PHY
1/2 OF

H2005A

RJ–45
CONNECTOR
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MAX5965A
MAX5965B

-48V

GATE_

INTERNAL PULLDOWN
(MANUAL MODE)

100Ω

-48VRTN

FDT3612
100V, 120mΩ

SOT-223

SENSE_VEE OUT_

OFF

ON

DET_

SDAIN

SDAOUT

SCL

DGND

VDD
A0 A1 A2 A3

OSC

AUTO

MIDSPAN

AGND

INTERNAL PULLDOWN
(SIGNAL MODE)

0.5Ω
1%

1N4448

1kΩ

1 OF 4 CHANNELS

1.8V TO 5V
(REF TO DGND)

INT

RESET

3kΩ

3kΩ

180Ω

180Ω

180Ω

OPTIONAL BUFFER

INTERNAL
50kΩ PULLUP 4.7kΩ

1kΩ

VDD

1N4002

HPCL063L

OPTIONAL BUFFER

OPTIONAL BUFFER

HPCL063L

HPCL063L

VCCRTN

VCC (3.3V)

SCL

SDA

SE
RI

AL
 IN

TE
RF

AC
E

3kΩ

3kΩ

ISOLATION

0.47μF
100V

SHD_

SINE WAVE
100Hz ±10%
PEAK AMPLITUDE 2.2V ±0.1V
VALLEY AMPLITUDE 0.2V ±0.1V

SMBJ
58CA 0.1μF 2.2MΩ

-48VOUT

8

7

5

4

6

3

2

1

RJ–45
CONNECTOR

-48VOUT

DATA
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GND

-48V
-48V

GND

C6
0.47μF

100V

R10
2Ω

R6
1Ω

C3
15nF

Q4
MMBTA56

R5
1kΩ

L1
68μH, DO3308P-683

MAX50201

2

3

4

8

7

6

5

V+

VDD

FB

VCC

NDRV

GND

CS

C2
0.022μF

R8
30Ω

C1
0.1μF

C8
2.2μF

R4
1Ω

R9
1Ω

GATE

SOURCE

DRAIN

Q1
Si2328 DS

C9
4.7nF

C7
0.22μF

R7
1.02kΩ

R2
6.81kΩ

R3
2.61kΩ

Q3
MMBTA56

D1
DIODES INC.: B1100

C4
220μF

Sanyo 6SVPA220MAA

R1
2.61kΩ

Q2
MMBTA56

C5
4.7μF

+3.3V
+3.3V

GND

300mA

SS_SHDN

1700 (mils)

96
5 

(m
ils

)

1700 (mils)

96
5 

(m
ils

)

1700 (mils)

96
5 

(m
ils

)
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DESIGNATION DESCRIPTION

C1 0.1μF, 25V ceramic capacitor

C2 0.022μF, 25V ceramic capacitor

C3 15nF, 25V ceramic capacitor

C4 220μF capacitor Sanyo 6SVPA220MAA

C5 4.7μF, 16V ceramic capacitor

C6 0.47μF, 100V ceramic capacitor

C7 0.22μF, 16V ceramic capacitor

C8 2.2μF, 16V ceramic capacitor

C9 4.7nF, 16V ceramic capacitor

D1 B1100 100V Schottky diode

L1
68μH inductor
Coilcraft DO3308P-683 or equivalent

DESIGNATION DESCRIPTION

Q1
Si2328DS
Vishay n-channel MOSFET, SOT23

Q2, Q3, Q4 MMBTA56 small-signal PNP

R1, R3 2.61kΩ ±1% resistors

R2 6.81kΩ ±1% resistor

R4, R6, R9 1Ω ±1% resistors

R5 1kΩ ±1% resistor

R7 1.02kΩ ±1% resistor

R8 30Ω ±1% resistor

R10 2Ω ±1% resistor

U1
High-voltage PWM IC
MAX5020ESA (8-pin SO)

36

35

34

33

32

31

30

29

28

27

26

25

24

23

1

2

3

4

5

6

7

8

9

10

11

12

13

14

OSC

AUTO

OUT1

GATE1

SENSE1

OUT2

GATE4

GATE2

SENSE2

VEE

OUT3

GATE3

SENSE3

OUT4

DET4

DET3

DET2

DET1

A0

A1

A2

A3

SDAIN

SDAOUT

SCL

MIDSPAN

SSOP

TOP VIEW

MAX5965A
MAX5965B

22

21

20

19

15

16

17

18

SENSE4

AGNDVDD

DGND

RESET

INT

SHD1

SHD2 SHD3

SHD4

+

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



50 ______________________________________________________________________________________

MAX5965A
MAX5965B

-48V

GATE_

INTERNAL PULLDOWN
(MANUAL MODE)

100Ω

-48VRTN

FDT3612
100V, 120mΩ

SOT-223

SENSE_VEE OUT_

OFF

ON

DET_

SDAIN

SDAOUT

SCL

DGND

VDD
A0 A1 A2 A3

OSC

AUTO

MIDSPAN

AGND

INTERNAL PULLDOWN
(SIGNAL MODE)

0.5Ω
1%

-48V
OUTPUT TO

PORT

-48V RTN
OUTPUT TO PORT

NOTE: ALL SIGNAL PINS ARE REFERENCED TO DGND.
            DGND RANGE IS BETWEEN VEE AND (AGND + 4V). 

1N4448

1 OF 4 CHANNELS

1.8V TO 3.7V,
(REF TO DGND)

INT

RESET

3kΩ

3kΩ

180Ω

180Ω

180Ω

OPTIONAL BUFFER

INTERNAL
50kΩ PULLUP 4.7kΩ

1kΩ

VDD

CAN BE UP TO 100kΩ

HPCL063L

OPTIONAL BUFFER

OPTIONAL BUFFER

HPCL063L

HPCL063L

VCCRTN

VCC (3.3V)

SCL

SDA

SE
RI

AL
 IN

TE
RF

AC
E

3kΩ

3kΩ

ISOLATION

N.C.

SHD_
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MAX5965A
MAX5965B

-48V

GATE_

INTERNAL PULLDOWN
(MANUAL MODE)

100Ω

-48VRTN

FDT3612
100V, 120mΩ

SOT-223

SENSE_VEE OUT_

OFF

ON

DET_

SDAIN

SDAOUT

SCL

DGND

VDD
A0 A1 A2 A3

OSC

AUTO

MIDSPAN

AGND

INTERNAL PULLDOWN
(SIGNAL MODE)

0.5Ω
1%

-48V
OUTPUT TO

PORT

-48V RTN
OUTPUT TO PORT

NOTE: ALL SIGNAL PINS ARE REFERENCED TO DGND.
            DGND RANGE IS BETWEEN VEE AND (AGND + 4V). 

1N4448

1 OF 4 CHANNELS

1.8V TO 3.7V,
(REF TO DGND)

INT

RESET

3kΩ

3kΩ

180Ω

180Ω

180Ω

OPTIONAL BUFFER

INTERNAL
50kΩ PULLUP 4.7kΩ

1kΩ

VDD

CAN BE UP TO 100kΩ

HPCL063L

OPTIONAL BUFFER

OPTIONAL BUFFER

HPCL063L

HPCL063L

VCCRTN

VCC (3.3V)

SCL

SDA

SE
RI

AL
 IN

TE
RF

AC
E

3kΩ

3kΩ

ISOLATION

N.C.

SHD_
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MAX5965B

-48V

GATE_

INTERNAL PULLDOWN
(MANUAL MODE)

100Ω

-48VRTN

FDT3612
100V, 120mΩ

SOT-223

SENSE_VEE OUT_

OFF

ON

DET_

SDAIN

SDAOUT

SCL

DGND

VDD
A0 A1 A2 A3

OSC

AUTO

MIDSPAN

AGND

INTERNAL PULLDOWN
(SIGNAL MODE)

0.5Ω
1%

-48V
OUTPUT TO

PORT

-48V RTN
OUTPUT TO PORT

NOTE: ALL SIGNAL PINS ARE REFERENCED TO DGND.
 

1N4448

1kΩ

1 OF 4 CHANNELS

1.8V TO 3.7V,
(REF TO DGND)

INT

RESET

3kΩ

3kΩ

180Ω

180Ω

180Ω

OPTIONAL BUFFER

INTERNAL
50kΩ PULLUP 4.7kΩ

1kΩ

VDD

1N4002

CAN BE UP TO 100kΩ

HPCL063L

OPTIONAL BUFFER

OPTIONAL BUFFER

HPCL063L

HPCL063L

VCCRTN

VCC (3.3V)

SCL

SDA

SE
RI

AL
 IN

TE
RF

AC
E

3kΩ

3kΩ

ISOLATION

 DGND MUST BE CONNECTED DIRECTLY TO AGND
 FOR AC DISCONNECT DETECTION CIRCUIT TO OPERATE.

0.47μF
100V

SHD_

SINE WAVE
100Hz ±10%
PEAK AMPLITUDE 2.2V ±0.1V
VALLEY AMPLITUDE 0.2V ±0.1V

PROCESS: BiCMOS
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