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ABSOLUTE MAXIMUM RATINGS

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

SCL, SDAIN, AUTO ..o -0.3V to +80V
OUT e -12V to (AGND + 0.3V)
GATE_ (internally clamped) (Note 1) ... -0.3Vto +11.4V
SENSE _ .. -0.3V to +24V
Vpp, RESET, MIDSPAN, A3-A0, SHD_, OSC, SCL,

SDAIN and AUTO to DGND .........coovieiiiiiiiiie, -0.3Vto +7V
TNT and SDAOUT t0 DGND........coviieieieeeee -0.3Vto +12V

Maximum Current into TNT, SDAOUT, DET_........ccovevene.. 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 ..o 0°C to +85°C
Storage Temperature Range ....-65°C to +150°C
Junction Temperature ...........coovoiiiiiiiii +150°C
Lead Temperature (soldering, 10S) ..........ccccooviiiiiiiennn. +300°C

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

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.

ELECTRICAL CHARACTERISTICS

(VAGND = 32V to 60V, VEE = 0V, VppD to VDGND = +3.3V, all voltages are referenced to VEE, unless otherwise noted. Typical values are at
VAGND = +48V, VpagND = +48V, Vpp = (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
POWER SUPPLIES
VAGND | VAGND - VEE 32 60
\ 0 60
Operating Voltage Range DGND \
VoD VDD to VDGND, VDGND = VAGND 2.4 3.6
VDD to VDGND, VDGND = VEE 3.0 3.6
VouT_ = VEE, VSENSE_ = VEE, DET_ = AGND,
| all logic inputs open, SCL = SDAIN = Vpp. 48 6.8
Supply Currents EE TNT and SDAOUT unconnected. Measured at ' ' mA
AGND in power mode after GATE_ pullup
IDig All logic inputs high, measured at Vpp 0.2 0.4

GATE DRIVER AND CLAMPING

Power mode, gate drive on, VGATE_ = VEE

GATE_ Pullup Current IPU (Note 3) -40 -50 -65 PA
Weak GATE_ Pulldown Current IPDW SHD_ = DGND, VGaTE_ = VEE + 10V 42 pA
Maximum Pulldown Current IPDS VSENSE_ = 600mV, VGATE_ = VEE + 2V 100 mA
External Gate Drive VGs VGATE_ - VEE, power mode, gate drive on, 9 10 11.5 Vv

Ipu = 1pA
2 MAXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(VAGND = 32V to 60V, VEE = 0V, Vpp to VDbGND = +3.3V, all voltages are referenced to VEg, unless otherwise noted. Typical values are at
VAGND = +48V, VpGND = +48V, Vpp = (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
Maximum Vsense_allowed IVEE = 01 192 202 212
Current-Limit Clamp Voltage Vsu_LiM | during current limit, VouT_= OV mV
(ICUT = 000) (Note 4) IVEE = 10 186 190 200
IVEE = 11 170 180 190
ICUT = 000
(Class 0/3) 177 186 196
ICUT =110
(Class 1) 47 55 64
Overcurrent VSeNSE_ threshold | |cuT = 111
Overcurrent Threshold After allowed for t < trauLT after (Cl 2) 86 94 101
VFLT_LIM ass mv
Startup - startup; Vout_ =0V,
(IVEE = 00) ICUT = 001 265 280 295
ICUT =010 310 327 345
ICUT =011 355 374 395
ICUT =100 398 419 440
ICUT =101 443 466 488
ICUT = 000,
VOUT. - VEE, above which the | ICUT = 110, 32
Foldback Initial OUT_ Voltage | VFLek_sT | current-limit trip voltage starts | ICUT = 111 Vv
folding back, IVEE = 00 ICUT = 3
001...101
IVEE = 00, ICUT = 000, VouT_ - VEE above
Foldback Final OUT_ Voltage VFLBK_END | which the current-limit trip voltage reaches 50 \
VTH_FB
Minimum Foldback
Current-Limit Threshold VTH_FB | VouT_ = AGND = 60V, IVEE = 00, ICUT = 000 64 mvV
SENSE_ Input Bias Current VSENSE_ = VEE -5 +5 uA
AXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(VAGND = 32V to 60V, VEE = 0V, Vpp to VDbGND = +3.3V, all voltages are referenced to VEg, unless otherwise noted. Typical values are at
VAGND = +48V, VpGND = +48V, Vpp = (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 VEEUvVLO |AGND - VEE, AGND - VEE increasing 28.5 \

VEg Undervoltage Lockout v Ports shut down if AGND - VEg < VyvLO - 3 v

Hysteresis EEUVLOR 1 vegvion
VEE_ov event bit sets and ports shut down if

VEg Overvoltage Lockout VEE ov AGND - VEe > VEE 0V, AGND increasing 62.5 V

VEg Overvoltage Lockout

Hysteresis Vovk ! v
VEE_uv event bitis set if AGND - VEE < VEE_Uv,

VEE Undervoltage VEE_uv VEE increasing 40 \
VpD_ov event bit is set if Vpp - VDGND >

Vpp Overvoltage VpD_ov Vbb_ov; VDD increasing 3.82 Vv

Vpp Undervoltage VpD_Uv \dlg(?r_euavs;;gset if VoD - VBGND > VDD_UV, VDD 2.7 V
Device operates when Vpp - DGND >

Vpp Undervoltage Lockout VDDUVLO VDDUVLO, VDD increasing 2 V

VpDp Undervoltage Lockout VDDHYS 120 mv

Hysteresis

Ports shut down and device resets if its
Thermal Shutdown Threshold TSHD junction temperature exceeds this limit, +150 °C
temperature increasing (Note 5)

Thermal hysteresis, temperature decreasing

Thermal Shutdown Hysteresis TSHDH (Note 5) 20 C
OUTPUT MONITOR
OUT_ Input Current IBOUT Vout_ = AGND, all modes 2 UA
OUT_ discharge current, detection and
Idle Pullup Current at OUT_ IDIS classification off, port shutdown, VouTt_ = 200 265 pA
AGND - 2.8V
PGOOD High Threshold PGTH VouTt_ - VEg, OUT_ decreasing 15 2.0 2.5 V
PGOOD Hysteresis PGHys 220 mV
PGOOD Low-to-High Glitch i Minimum time PGOOD has to be high to set 3 ms
Filter PGOOD it in register 10h
4 MAXIW
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ELECTRICAL CHARACTERISTICS (continued)

(VAGND = 32V to 60V, VEE = 0V, Vpp to VDbGND = +3.3V, all voltages are referenced to VEg, unless otherwise noted. Typical values are at
VAGND = +48V, VpGND = +48V, Vpp = (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 Minimum VseNse_ allowed before disconnect
Threshold VbeTH (DC disconnect active), Vout_ = 0V 25 8.75 50 mv
) Current into DET_, for | < IacTH the port
%?r eLsOhao? dD'SCO””eCt IACTH | powers off, ACD_EN_ bit = H; Vosc = 2.2V, 285 320 360 LA
MAX5965B (Note 6)
Oscillator Buffer Gain Aosc VDET /NVosc, ACD_EN_ bit = H, MAX5965B 2.9 3.0 3.1 VIV
) Port does not power on if Vosc < Vosc_FAIL
= 1. 2.2 V
OSC Fail Threshold VOSC_FAIL | and ACD_EN_ bit is high, MAX59658 (Note 7) 8
OSC input impedance when all the ACD_EN_
OSC Input Impedance Z0SC are active, MAX59658 100 kQ
Load Disconnect Timer tpDISC Time from VSENSE_ < VDCTH to gate shutdown 300 400 ms
(Note 8)
DETECTION
Detection Probe Voltage AGND - VpgT_ during the first detection
) V - . 4 4.2 V
(First Phase) DPH1 phase 3.8
Detection Probe Voltage AGND - VpeT_ during the second detection
V - 9.0 9.3 9.6 \
(Second Phase) DPH2 phase
Current-Limit Protection lpum | /DET- = AGND, during detection, measure 15 18 22 mA
current through DET_
If AGND - VouT_ < VDcp after the first
Short-Circuit Threshold VDCP detection phase a short circuit to AGND is 1 V
detected
- First point measurement current threshold for
Open-Circuit Threshold ID_OPEN open condition 125 uA
Resistor Detection Window Rpok (Note 9) 19.0 26.5 kQ
) o ) Detection rejects lower values 15.2
Resistor Rejection Window RpBAD - - - kQ
Detection rejects higher values 32
CLASSIFICATION
Classification Probe Voltage VoL VAGND - VDET_ during classification 16 20 V
Current-Limit Protection lciLim DET_ = AGND, during classification 68 80 mA
Class 0, Class 1 55 6.5 7.5
Classification Current Classification current Class 1, Class 2 12 145 1
lcL thresholds between Class 2, Class 3 21 23 25 mA
Thresholds
classes Class 3, Class 4 31 33 35
Class 4, Class 5 45 48 51
NAXIMNN 5
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ELECTRICAL CHARACTERISTICS (continued)

(VAGND = 32V to 60V, VEE = 0V, Vpp to VDbGND = +3.3V, all voltages are referenced to VEg, unless otherwise noted. Typical values are at
VAGND = +48V, VpGND = +48V, Vpp = (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 \
Digital Input High ViH 2.4 Vv
Internal Input Pullup/Pulldown RoOIN Pullup (pulldown) resistor to Vpp (DGND) to o5 50 75 kO
Resistor set default level
Open-Drain Output Low Voltage VoL ISINK = 15mA 0.4 Vv
Digital Input Leakage IDL Input connected to the pull voltage 2 pA
Open-Drain Leakage loL Open-drain high impedance, Vout_ = 3.3V 2 pA
TIMING
Time during which a current limit set by
Startup Time tSTART Vsu_LIM is allowed, starts when the GATE_ is 50 60 70 ms
turned on (Note 9)
Maximum allowed time for an overcurrent
Fault Time tFAULT condition set by VFLT_Lim after startup 50 60 70 ms
(Note 9)
Port Turn-Off Time — Minimum delay .between any port turning off, 05 ms
does not apply in case of a reset
Detection Reset Time Time allowed Ifor the port voltage to reset 80 92 ms
before detection starts
Detection Time {DET Maximum time allowed before detection is 330 ms
completed
Midspan Mode Detection Delay tDMID 2.0 2.4 S
Classification Time tCLASS Time allowed for classification 19 23 ms
Time VAGND must be above the VEEUvVLO
VEeuvLo Turn-On Delay oLy thresholds before the device operates 2 4 ms
RSTR bits = 00 t;fUtT
Time a port has to wait
. before turning on aftgr an | RsTR bits = 01 32 x
Restart Timer tRESTART | overcurrent fault during tFAULT ms
normal operation, 64 x
its = hi RSTR bits = 10
RSTR_EN_ bits = high EAULT
RSTR bits = 11 0
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
6 MAXI/V
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ELECTRICAL CHARACTERISTICS (continued)

(VAGND = 32V to 60V, VEE = 0V, Vpp to VDbGND = +3.3V, all voltages are referenced to VEg, unless otherwise noted. Typical values are at
VAGND = +48V, VpGND = +48V, Vpp = (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 i 10 S
STOP and START Condition BUF ' H
Hold Time for a START ¢ 06 S
Condition HD. STA ’ H
Low Period of the SCL Clock tLow 1.2 us
High Period of the SCL Clock tHIGH 0.6 us
Setup Time for a Repeated
START Condition (Sr) 1SU, STA 0.6 Hs
Data Hold Time tHD, DAT 100 300 ns
Data in Setup Time tsu, DAT 100 ns
Rise Time of Both SDA and ¢ 20 + 300 s
SCL Signals, Receiving R 0.1CB
. o 20 +

Fall Time of SDA Transmitting tF 0.1Cs 300 ns
Setup Time for STOP Condition | tsu, STO 0.6 us
Qapamhve Load for Each Bus Ce 400 oF
Line
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 12C-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 (Vpp - VDGND) = 3V and DGND is connected to AGND.

Note 8: tpisc can also be programmed through the serial interface (R16h) (see the Register Map and Description section).

Note 9: Rp = (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 12C serial interface (see the Register Map
and Description section).

AXIMN 7
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BT (EHFIE
(VEE = -48V, Vpp = +3.3V, VAUTO = VAGND = VDGND = 0V, RESET = SHD_ = unconnected, RseNnse = 0.5Q, IVEE = 00, ICUT = 000,
Ta = +25°C, all registers = default setting, unless otherwise noted.)

ANALOG SUPPLY CURRENT ANALOG SUPPLY CURRENT DIGITAL SUPPLY CURRENT
vs. INPUT VOLTAGE vs. TEMPERATURE vs. TEMPERATURE
55 — - 55 . 130 ; ; o
MEASURED AT AGND 3 g MEASURED AT Vpp £
54 2 54 2 | z
53 g 53 g 125 Vop=36V E
= = =
£ 52 £ 52 3
= £ ARV S — I N
Z 51 Z 51 = — =
o oc o T
S 50 S 50 |—— Vee=-60V — L Vee=-48V S 115
o (&) (]
> 49 Z 49 Jv' z Vop =33V
o . |_— a DD =3.
o I o o
2 48 ———— 2 48 —— z Mo —
/ et
47 47 3 105 T
46 46 Ve =32 Vop =24V
45 45 L 100 ‘ ‘
2 3% 40 4 48 52 56 60 4 45 10 B 60 8 4 5 10 % 60 8
VAGND - Ve (V) TEMPERATURE (°C) TEMPERATURE (°C)
DIGITAL SUPPLY CURRENT Vee UNDERVOLTAGE LOCKOUT GATE OVERDRIVE
vs. DIGITAL SUPPLY VOLTAGE vs. TEMPERATURE vs. INPUT VOLTAGE
130 ‘ ‘ . 300 g 1010 g
MEASURED AT Vop : : 1008 .
125 : = 9 E: 10.06 z
z 3 = 1004
= 120 € 290 =0
= // S = 1002
S 445 - & 285 F—— & 1000
T // =] o998
S 110 E 280 =
N S 9.96
oD
105 275 994
992
100 270 990
24 26 28 30 32 34 36 40 45 10 3% 60 8 2 36 40 44 48 5 56 60
SUPPLY VOLTAGE (V) TEMPERATURE (°C) VaghD - Vet (V)
GATE OVERDRIVE SENSE TRIP VOLTAGE SENSE TRIP VOLTAGE
vs. TEMPERATURE vs. TEMPERATURE vs. INPUT VOLTAGE
1020 5 196 . 189.0 .
1015 g g 1885 g
1040 g w T 80 -
= ) i
— (&} (>}
S 100 < £ s
o
2 1000 S 188 — = w0
D 9% o | Ly 1865
o] = =
9.90 & 184 & 1860
9.85 1855
9.80 180 185.0
40 5 10 % 60 8 4 45 10 B 60 8 2 3% 40 44 4 52 56 60
TEMPERATURE (°C) TEMPERATURE (°C) VaGND - Vet (V)
8 MNMAXI/M
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(VEE = -48V, Vpp = +3.3V, VAUTO = VAGND = VDGND = 0V, RESET = SHD_ = unconnected, Rsensg = 0.5Q, IVEE 00, ICUT = 000,
Ta = +25°C, all registers = default setting, unless otherwise noted.)

FOLDBACK CURRENT-LIMIT THRESHOLD FOLDBACK GURRENT-LIMIT THRESHOLD DC LOAD DISCONNECT THRESHOLD

g996SXVYN/VGI96SXVYIN

vs. OUTPUT VOLTAGE vs. OUTPUT VOLTAGE vs. TEMPERATURE
300 s 500 s 6 -
) g 450 : T 2
50 2 2 2
E 400 N \ICUT =001 Z % 5 e
= 20 \ s 0 g
= \ = \\ \ %
= = 300 N \ =
& \ & N 5 —
T 150 . 250 2 4
& \ oy NL N\ =
0 N g 20 \\‘ g
= 100 ] W RGN 2
DN S 3
100 N 3
50 N S
50 S
0 0 2
0 10 20 30 40 50 0 10 20 30 40 50 40 5 10 35 60 85
Vour - Vee (V) VouT - Ve (V) TEMPERATURE (°C)
OVERCURRENT TIMEOUT OVERCURRENT RESPONSE WAVEFORM
(RLoap = 240Q TO 579) (MAX5965AUAX) (RLIJAD 240Q T0 57Q)
. - MAXJ%JA AOET? (AGND B VOUT) MAX5QGJA foc13 (AGND B VOUT)
i 50V/div 50V/div
R Y S5O OSSOSO SO AN o
lout 4 lout
] ZUOmA/dW ....................................... ZOOmA/dW
4
0A
VGATE_ 0A v
10V/div 18@5&
.................. Vee o Foiid R
EE
................................................................................... 2V/div
INT
ov 5V/div ov
20ms/div 400us/div
SHORT-CIRCUIT RESPONSE TIME SHORT-CIRCUIT RESPONSE TIME
MAX5965A toc14 IMAX5965A toc
IS ol E— SIS
A
...................................................................................... AGND-Vour)
v : (AGND - Vgy1) _ Do (AGND
........... Lot 20vidiv ] 20v/div
‘ . vV : Lo
Eoool ] 0 [ . '”F""l = OV
: lout o Lo lour
0A B 200mA/div S | R 10A/div
......................... ooy \prbetm 130mA
-‘-u*_ VGATE—
: : Vet o s i
Ver Lo " 10V/div TR RN Vee
20ms/div dps/div
MAXIM 9
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LO (VEE = -48V, Vpp = +3.3V, VAUTO = VAGND = VDGND = 0V, RESET = SHD_ = unconnected, Rsensg = 0.5Q, IVEE 00, ICUT = 000,
g Ta = +25°C, all registers = default setting, unless otherwise noted.)
>< RESET TO OUT TURN-OFF DELAY ZERO-CURRENT DETECTION WAVEFORM
MAX5965A toc1 MAX5965A toc17
< e T T i s
RESET T——— " [
R SRR - R s ceeees : (AGND'VOUT)
E 2V/div o Y o
[]V ..... :
: s : g oV
L‘j ] -.m-q ......... ikl ] IZ%UUT y
lout oo mA/div
8 200mAvdiv S SA
o : o e
o) 0A —— ; S qovidv
>< VGATE_ ..... ViE
] 5v/div L L ol INT
< AR : S ovjdiv
100ms/div
STARTUP WITH VALID PD
OVERCURRENT RESTART DELAY (25k2 AND 0.1pF)
. - -— —_ L S —_—
. : Co .o : 1 Vaeno - Vour
..... Lo PP SRR PHI A Loy 20V/div
‘ - { (AGND - Vour) e
B =4 20v/div T TS TS FRE A
e N I ——
DIREPDETOURE:. AU UPL Y TESO lout ettt o i i b ee] 10U
: : S 200mA/div o f‘] S 100mA/div
..... 0A ; '4 U
. e 0A S i s
VGATE_ : : R I : : : VGATE
..... B S L IR s R/ DRRIHE R % R W 7
-_&-—m&-mil_ Ve Vee v : ]
400ms/div
DETECTION WITH INVALID PD
(25k> AND 10pF) DETECTION WITH INVALID PD (15k<)
- i . MAX5965A (0020 v M"W
U : 1 AR U A
: VagnD - Vout e
y : ; 4 20v/div Co L p— (AGND-Vour)
; R B Y RTIS (SIS TRUIRtEN SR I BV/div

40V

T AmAvdiv

‘ ' i : 0A
T e e lout
e T T e mA/div
10V/div
Vee

100ms/div

10 MAXIM
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1B PSE#Z 7%,

ﬁ’?ﬂ:ui/z\!?f#ﬁé

#R T FHFIE()

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

DETECTION WITH INVALID PD (33k<)

MAX5965A toc22
———

100ms/div

DETECTION WITH MIDSPAN MODE
WITH INVALID PD (15k<)

VIAX5965A toc2
AARREEEREY

400ms/div

OUTPUT SHORTED

MAX5965A toc26

ov

Vee

MAXIN

(AGND - Vour)
5V/div

ov

lout
1mA/div

(AGND - Vour)

J ovrdiv

ov

lout
TmA/div

VGATE_

e 10V/div

1 Vaenp - Vour

5V/div

lout
1mA/div

A VeAtE_
1 10v/div

ov

0A

Vee

0A

Vee

STARTUP IN MIDSPAN MODE
WITH VALID PD (25kQ AND 0.1pF)

MAX5%5A mEZS

VagND - Vout
20V/div

; ::?: lout
m 100mA/div
""" VGATE_
5V/div
DETECTION WITH MIDSPAN MODE
WITH INVALID PD (33kQ2)
MAXS%SA [UEZS
L R
ol Y eeNn-vou)
: ‘ : 5V/div
o —— e
“M Il‘ ""‘ IIII; llﬂﬂ‘ '.“ - :M:IIII;IMI lout
B . N . . B . N 1mA/d|V
........ L ST e [
ooty renengeeend| 10%/10 v

400ms/div

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

ov

0A

Vee

MAX5J65A toc27

40ms/div

(AGND - Vour)
5V/div

lout
1mA/div

VGATE_
10V/div

TEL:15013652265 QQ:38537442

11

g996SXVYN/VGI96SXVYIN



MAX5965A/MAX5965B

http://www.eehome.cn

KIJE, Bikk. [iEEPSEREHE,
FFUUXPIE

BT (I (4)
(VEE = -48V, Vpp = +3.3V, VAUTO = VAGND = VDGND = 0V, RESET = SHD_ = unconnected, RseNnse = 0.5Q, IVEE = 00, ICUT = 000,
Ta = +25°C, all registers = default setting, unless otherwise noted.)

DETECTION WITH INVALID PD (OPEN CIRCUIT, STARTUP WITH DIFFERENT
USING TYPICAL OPERATING CIRCUIT 2) PD CLASSES
MAX5965A toc28 MAX5965A ?95?9
N s T TR
L i i AGND - Vo) .
o ....r.‘ f m : m o] 5V/diV I TR N go%uie-vom
4

T T : : v
oA 7 s e T ] TmAYdiv T CLASS 5

A lout
..... g gtﬁggg SOmA/div
T A R S
VEe P s 10V/div R gtﬁ%% ]
40ms/div
2-EVENT CLASSIFICATION
WITH A CLASS 4 PD
IMAX5965A toc3
..... F
| 4 Vagnp-Vour
_ : 5V/div
S AT DRI S

RS TR lour

S S 20mA/div
0A — - - ]

o b ] Veate.

Vee e i ; 10V/div

5| fist B
5B AR IhgE
iR AL H{KRESET 2/ 300ps ¥ a2 0r, FrA MR E M 2508 EH. HRESETH KA R,
1 RESET HilIE(AO-A3). AUTOFIMIDSPAN fir A Y8 %8 FLF- ¢ 87 . RESET 1 SOk L P36 141 % Vpp .

s A . I Y RRSOKQ AL T A 2 DGND, & 5 TAFHR Ay s PSE (ElId (55 £k i)

2 MIDSPAN H MIDSPAN FHi7 2 Vg I #h TR . AEdeih DR A2 )5, MIDSPAN R9{E bl 817 (S WL PDA2
#BI3).

3 T T T B B i o . B R, TNTASE. W] K 1R 80K RESETHAR (19 77 s AL R &G F P Ig
EHRE 25 BiES AR

4 SCL AT OB 2B A

5 SDAOUT BT AR 2R . BB S G B 1 2 SDAOUT (2 W LA TAEHLER). INSRR 2R I2CH A R YL,
A ¥ SDAOUTHISDAIN & 7E — 2 .

12 MAXIV
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KIIE., Eikk. iEIEPSEXE 5,

FFUUL IS

5| I RE (4E)

Bl E4 IhEE
ERATHE A SRR . R 2B GRS 3 B SDAIN (2 LI TAERLES) . TSR A2 PCH AR RS,

6 SDAIN A4 SDAINFISDAOUTHE S T 2.

Hutik 7, A3-AOZH ARk B AEPU A7 . 3t Y BFSOKQELFH EHE % Vpp, BRIAHUHES ARAS b & P

/=10 A3-AQ MV Ve IR UVLOT IR S 58 (7 2 J5 , Hhbve 8. ki3~ MSB A & 4010.
K/ o3 L R . R I DET 188 v 11 1 ARG 0 R S AT 43 S T e e . 24 ff R RS S P& A ls), DET1w]

=14 DET1-DETA | gy s 11 109 52 0 HLFE (2 WL JJEY T L)
15 DGND B, EREERTE.
16 VbD ERCFRE, EEEHFRFEIDOND A2 %),
17-20 | SHD1-SHD4 | i 1 oW A . HLAK SHD_ A] 3¢ Wi AH 2o 1Y ZNEBFET, 125 | il i SOkQ FLFH P #8_HHL % Vpp .
21 AGND PR, R4 2 v i AL R
SENSE4
22, 25, SENSES, MOSFET Y8 FL 7 A6 % A ot 492 28 TS MOSFET (1984 , 7€ SENSE_FI Vg 22 8134 8 — K 7 HL L
29, 32 SENSE2, (B WM T ERE).
SENSE
GATE4
23, 26, GATE3, " s N -
30 33 GATE2 HRZ3 11 MOSFET MR IR 34 . GATE_ 3% 4% % SNEMOSFET KM (2 WAL T 1FHL#%) .
GATE1
24,27, | OUT4, OUT3, | MOSFET ¥tk fiii th LR A . OUT_iiat — HELFH.(100Q 2 100kQ) % # £ )R MOSFET iRtk . OUT_H %
31,34 | OUT2, QUTA | EHLJRARAE, K¢ H B I ) Fe R BR I EE 100m Y DA PN (2 WL 44780 T 1 HEL ) .

28 VEE R AR DL L JEU T A . 4o (S RO E YR 42 28 Vi (-48V), AGND I Vg2 [A145 IpF a5 iR L 2T .
HEha e R A . EALE BT, SREIAUTO N s Pl g8 ok A 3B, 98 3hi% 5] i AR,
MAXS5965A/MAXS965BHE A SCWitis . et T, @ B HIMAXS965A/MAXS965B 1 TAERZS .

35 AUTO PIEBSOKQ T HLHLBEL R IAK AUTOR AR L. 4 Vipp 8 Vg E T+ LB S UVLO TR 824 2% (52 L,
AUTORZEHBIF . MAUTO N ET, nl 3 4 MAXS5965A/MAXS965B i & H st .

T asti A . AT W A fie F5 26 FHOSCH I, OSCi#E4%100Hz +10%. 2Vpp +5%. +1.3V 1w & 1

36 0sC WE5Z . QNSRS A 1E W 75 7E OSC_FAIL I 2VITRR LATR, 28 fi A A2 1L W7 A 00 2y B 11 s 10 4 49 D 1T
FAARSVF B SR RS T W TR D AERT, OSCANiE#.

M AXXI/M 13
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B8 PSE{T#I28,

DhEEHEE

Vop  SCL  SDAIN SDAOUT SHD_ 0SC  DGND
1
LT D_D
CURRENT SENSING
< VOLTAGE PROBING - o
Rt Oiﬂc&wh%? cunnéﬂ? LT T
SERIAL -
PORT ~? CONTROL
INTERFACE
A0 -
DETECTION/ <)Z
9-BIT ADC _ VOLTAGE
A > CLASSECATION :VI\ CONVERTER sevsi [0V
/ \
" | PORT ACD_| ENABLE
STATE
REGISTER FILE
als MACHINE S0uA
3 K ﬁ D (SM)
PN JYVYYY
A
' [ Jeate_
AUTO —
PWR_EN
MIDSPAN
CENTRAL LOGIC UNIT AC Dé?&\(l)ANE\IECT @——» & 13V CLAMP
. (C0) (ACD) AC
RESET DETECTION* FAST 100mA g,
DISCHARGE —I VIAX
REGISTER CONTROL
wr [ FILE ACD
f——— REFERENCE
DGND ooy CURRENT
v
s L MEASUREMENT [ Jsense_
] 9-BIT
AN [ ] Agwe - +10V ANALOG A CURRENT
SUPPLY |45 DIG LIMIT (ILIM) CURRENT-LIMIT
MONITOR DETECTOR
vEE[ VOLTAGE +
REFERENCES i
CURRENT
:,|> REFERENCES OPEN&?CU” -
OVERCURRENT "+
(0Ve)
- FOLDBACK
MAXM CONTROL
MAX5965A/MAX59658 4mV(|) 182mv 22mVO-——
*AC DETECTION ONLY FOR THE MAX59658.
g
14 MAXI/M
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KIIE,

EZih
MAX5965A/MAXS5965B 42 — #k U % -48V B JE 5 il 2%, 1%t
FAF45 4 1EEE 802.3af 45 1f/pre-IEEE 802.3at 3 & AYPSE. iX
Pk g PR AEPDAG I . 432 . BRI DA B B 3t A A2 ¥ 1 2
W IF RN B, 494 TEEE 802.3afARiE MRk . MAXS965A/
MAX5965B 5 MAX5952/MAX5945/LTC4258/LTC4259A PSE
el o I I, FRAEIMY T RE.
MAXS5965A/MAX5965BEL A K I Z A, Hhug 1 Al Ak m
KASWIN R . g0 fo 34 P ot R 3 ROt 0 11 PR 16 A7 SR A,
B K AT B BN TRR 192.51% . MAXS965A/MAX5965B
A AT LS B PR 3t A e 1 TR A FL B A 15% , DA AE v FE T
AR RS A 45 it T 2R 4E E
MAXS5965A/MAXS965BHE (I HT LS KN 2 F 44340 (635), X
e K I R PDAMIAN S 2% . MAXS965A/MAXS965B 3@ 13 12C
22 101 BB A 2 BURE > 1A FRLE . MAXS5965A/MAXS965B R
% A RIA R PD 13 A $2 At K LA A .
MAXS5965A/MAXS965B i it I2CH 25 Y 3 4% 53 1745 11 F1494
A A, AR 31T e 2 BB MwmE. s dad
TG 0 3 RE (o 25 40 R U A B FEL B A 0% A Y P Y R L 2
R T AT . MAXS965A/MAXS965B 4 [H (7] J
FERE Mo T REM R IEHE, HRERHE W IR, o
HATHERS.
MAX5965A/MAX5965B #E At PUF T {4 =X A3 B AR 1) 22
gEk. A ARTHEE S TIE, TFRAEMRA R
¥ 2 H BB AR R 16 Ak W0 JE X T E G O R A
PEEAT E SRR 4> 9, (BZERE & R 4 2 A 0 R
FH FERTEE2mBA RS, EREE RS

CIAE KT ZL LT A BAE, e XMz
S 11 PR LR

MAX5965A/MAXS5965B #2: ki A K FEBE i A AR
Kl R R e A . WA EYUE . o
T S5 20 300 (B e P 4R R R L R RO R S DA R
WPk S HE R . MAXS965A/MAXS965B Y AT e 1 fig
& JAshiEnt. 1R LR ST AR R s

MAXIMV

BNk iEEPSELEFIR,
FTF R R

MAX5965A/MAX5965B i 11t 12C I 28 1 11 5 R 45 i il 2%
BT . MAXS5965A/MAXS965B LA 0 7. 1) iy A Filday
s 4 (SDAINFISDAOUT), foirfd FYCHBFEE . 1E A
2ot MAXS965A/MAXS965B (0, & 0 % M hk- s A, 7T 2 it
L6 A7 H bk . B %) INTT 4 H AT DO A 70 7 79 52 8 s A
(SHD_)ES M & HE bl 313 11 BT 7E MAXS965A/MAX5965B
FIE 2% 2 (A1 $R AL M Y . RESET i A B (it 2804 (g fif
AT

k=13
R DL AR — & Em, MAXS965A/MAXS965B#E A & i
R
1) FRZEVgMVyp EAZREBUVLOITREL ).
2) WAL, L HE RAE (T, RESETHi A8 hi A% 5 1

=

3) ML AL, LRI RIRIAR4] 5.
4) AT .
SAHE], MAXS96SA/MAXSI6SBH H 2 fE 485 1 2 237
iR EADIRE, FHIEAUTO (518135 FTMIDSPAN (5]
JHD IR . IEH eI, AUTOFMIMIDSPANS A K4S
W AW . EEN MR i, RESETH A
FALE R A UVLO), MAXS96SA/MAXS965B A~ 43 i 2 3k H
R LA AT AT -0 41

In0Z {Z(R1Ah[3:0])
B TAERAIRD, 6 AT A0 Bsf 220 ik o037 3 55, Xk o7 3 11 119
MUK DG, T IR 000 25 17 # LIRS B A7 4 . o [
FALRAE R AL IR RS T8

g E
HEs B, AR EFEAR IR R AT B I, AR
ZEPE I, P 2 AR RO I, 3 10 78 223 E e I 2w
M0 ) As. it B E RIS k=, FriE
E N7 )5, MIDSPANS|BIRIRZSH S ARI1N[1]. MIDSPAN
A S0k FEL BH P B 5 A HL T
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KIIE. Bk, iEEPSEZERFG,

FF LUK it

TR

MAX5965A/MAXS5965B £ 7 U~ 3718 58 2 4 A 19 4R 725
AL, DAASE T DU A (o 5 sy 1 0 A7 AT 58 (9 Sl . AR
SPLEA R E R TR JaEa. FH/ s,
Fa R AR RIFRTEESI I, T
FAL TR M7 5 2 A SR R 2RO 12 2 0 1Y
W F AT LA AT, (BAERNF L AR S Z AT A &
Zoum 0 B TN S e m KR SIA 1, BRI

HBREVKIAE; XKWL LA RIE, L2 X
TN gk 2 3 1 Y R

FEE BN, 2 H ST 3 2 18] OT R 23 i 1 A9 T
PERE DL . i D BCE T W, i 0 S %045 1L By
TAE, FORFRE RS B EE B .

H Ffi(auto) =zt
TEE AL Z Frf AUTO R A S8 i ke P, 507 IR % TAR I
[ 4 R12h[P_M1,P_MOJZ & H[1,1], ¥ @A E B
(auto) B (2 WK 16af1FE 16b). H BT, MAX5965A/
MAXS965BAT Rz 43 2%, FF7E i 1 A 24 201 PD
i, B3z O EE. S 0 BEA EEARPD,
MAX5965A/MAXS5965B K 12 £ 4th 8 &2 R It #2, & A
FIHRPD.
P BB R )G, DET_EN_FICLASS_EN_fV & &, HIRL
BR¥ERE, BRAEET R SCE . a 34K DET_EN_FI/
8 CLASS_EN_F 1%, ¥ MAX5965A/MAX5965B B 1 46 il
MRt AE. TR ER, 788 s 28 kil
FERY UG LK ARE R HL, BRIARKEDET_BY (R23h[4])IXE M 1.
AUTORZES REE AR F 2 FF4 . ZA LU AUTO
1 A\ AT Ao AR A0 B e 2265

2 E Ffi(semi-auto) =z
EH TAEMAME, ¥ R12h[P_M1,P_MO]i% & F[ 1,017 {# #%
AR H SR (2 L 16afIFE 16b). FHBBER T,
MAX5965A/MAXS5965BAR 5 75 B fx & 3384746 AN/ a8 43 2%,
{ETE I I R S AN &0 AR & 25k 10 B
¥ RIOh[PWR_ON_] (F£22)14 & 4y vl 37 BV 1B 4G I/ 43 %
AR, FEIFLRZE L.

16

K H LT, RI4h[DET_EN_, CLASS_EN_]2k i\ M1 .
FA# A4 R14h[DET_EN_, CLASS_EN_1'& /& 7T & She i/
ATt R . R UORI A A i 4 ¢ P i 11 {3t FiL il o) 4R 67
8 PWR_OFF )i}, RI14h[DET_EN_, CLASS_EN_]#i#k & 1 .
HERBHT, X6 aRER R AL (ERR S 73
W FF B e A A g 5 P FL UL )

FapEzt
1E% TAERAN], ¥ R12h[P_M1,P_MO]#% B H[0,1]7] {f g5 14
HEATF IR (S W 16af1E 16b). TR o vF -7
J TAE 2. [MR14h[DET_EN_]HIR14h[CLASS_EN_ |5
A LA 435 Ja sk A 43 sk 72, B He BRI A S 40+
PAT. PATE, FHESTHGLSEIER. PWR_ON_ML
Skl E, AR B PWR_ON_ i, B #3457 %)
HEA LR . [R5 i% B DET_EN_FICLASS_EN_ & &5,
B PATRIE AR . — BaF ABERARES, 30K 288 DET_
EN_# CLASS_EN_fir 4.
2 M HE A Y 2 F iU, DET_EN_. CLASS_EN_
NN [ E A VA NE S (RS WTE | W R A QLN 8
UL, TETF B R AX AT L a4 2T — U
MRS o2, PATRRE XS HEMNRE).

KB
S 2 HK AUTO % A SRS AR, S0 IR # TR )
¥ R12h[P_M1,P_MOJ% & F[0,0], Kefl #5141 A e W7 i X
(2 W32 16aHFE16b). FMAXS965A/MAXS965B E K K i
B S S AR, FRA% A R T TAE. X
SZ R 3 OB SRR S b 2 T % . KT,
ZWsDET_EN_. CLASS_EN_FIPWR_ON_fir4>.
FWR, TR R IE R TAE.

PD#
LPD M TS IS, MAXS965A/MAXS5965B 44t i i
EHEHFAEAMPD. BRANERE, #%4%DET_END_
f7(RO4h/0SK[3:0]) % & N m, FAEREFFAROCh[2:0].
RODh[2:0]. ROEh[2:0]FHIROFh[2:0]7 % 45 K 45 H . 52R05h
s & A LLE, DET_END_ i # 5 17 M1 .

MAXIMN
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IEEE 802.3af/atbrifE# € , AR PD AT LA M E] — 4~25kQ
ERERLPE . 2145 ! T IEEE 802.3af/at % PSE 6 I E4 %4
PDIIHLSE, & WAHLT TAEHEME 1a M. 52 0
EHL ). MAXS965A/MAXS965B AJ D 34 42 28 3 11 1
HR A HE TR, W ARPD. FFEK. AR
. mH AR, KA. F R a7 R R
K MIEAE], MAXS965A/MAXS965BWT FF4MEFMOSFET, 3f
83 DET_ i A b iy Fpss il B e . A7 RAINAS- i i DET %
AR FAOUT M. % MRIEEE 802 3afbrifE L &, MI&E
PO 5 ) ok R T A 6 3 11 b R A ORI . MAX5965A/
MAXS5965B 38 i 1% 24 A9 3 37 15 7] A1 100ms F %5 7 AR 43 41 6
S0Hz/60Hz ) FEL Y5 M 75 B

Hik k. PiEEPSEEFg,
FFUUL IS

HhER R 5 DET_$ A BB, K PD G I R il 75 [EEE
802 3af/atbfEMLE RSB 15208 . 4 T B (LR IEPD A, ]
I 1 B R A S T AR, PDAGINIAE], MAXS965A/
MAX5965B ¥ it ADET_ 1 H 3 R il 75 2mA e RAE LA
R, BREILIE, MAXS965A/MAXS5965B 4
TEFFIR T — A 2 B2 #752.0s. [HR, 55— K fE 3
WA A I i 4> J S B ERAT .

KEBER
A7 A R23N (5] CLC_ENA A] {f B X R HAPD B 48 #E 17K
FLZ K. CLC_EN = I, ko 2546 0 i) b R AT 4 2 2]
150pF; CLC_EN = Oft, ABLAMIEFHEARIIRE, &
DL 1 DL K 2777 A3 T BB 45

% 1. PSE PIeMEX IR K47 E K (IEEE 802.3aftRiEH] % 33-2)

PARAMETER SYMBOL MIN MAX UNITS ADDITIONAL INFORMATION
Open-Circuit Voltage Voc — 30 Y 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 AVTEST ! o v
Time Between Any Two This timing implies a 500Hz maximum probing
. tBp 2 — ms
Test Points frequency
Slew Rate VSLEW 0.1 V/us
Accept Signature
Resistance Raoop 19 26.5 ke
Reject Signature
Resistance ReaD <15 >33 k@
Open-Circuit Resistance RoPEN 500 — kQ
Accept Signature
— 1 F
Capacitance Caoop %0 n
Reject Signature
C 10 — F
Capacitance BAD H
Signature Offset Voltage Vos 0 20 v
Tolerance
Signature Offset Current
Tolerance los 0 12 WA
AXIMN 17
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KIIE. Bk, iEEPSEZERFG,

FF LUK it

FARBIZ & 53R (PD 5 4R)
TEPDA BT, MAXS965A/MAXS965BIEDET b it i
— AN, R (-18V), PUHE R ADET_RYEL . AR LR
PLE TPDRIZLI .
TERFR TR G, #84% & CL_END_7(R04h/05h[7:4])
N, FHAEIRBAFHF#EROCH[6:4]. RODh[6:4]. ROEh[6:4]
FIROFh[6:4] 9 #4543 e 2 SR . BT A7 4 ROSh &3 11 &
frPhJE, CL_END_fuit & Wik, smOWrd g, 4
A ROAWFIROSh I 1 E , K245 H T IEEE 802.3affR
I A PSE X R 322 11 (P AY PD 43 2% oK .
MAXS5965A/MAXS5965B it 5 12 BL & 7 1) 43 P (B8 5 e i 2 5
B RIER), RHEEThE S T IEEE 802.3afbrifE ¥l i K I

E5RPDH R
SRR, AR MAXS965A/MAXS965B AR Loy Ass
> 48mA, WK ZPDAF RN HE SR AR A . FREHFHE
#8ROCh[6:4]. RODh[6:4]. ROEh[6:4]8% ROFh[6:4]H 45 R %
BSMATRETR .

2EMH(F6R) PDAER
A2 F Pt FRI, 53Uk 4% JE 30 HL A & 31 1)
FH8ms (2 WLEI1b). RS HRE MR, MAX5965A/
MAX5965B A4 56 4= B o viig L, 117 2 A% 5 i HS FL

-9V, RICh[7:4]H B EN_CLOA FH S B 45 3 11 (9 2 5 4
3R .

HERE
4 MAXS965A/MAXS965BHE A MEHARZSET, tsTaRT MtDIsc
ENF AR AL, T YR 2 /T, MAXS965A/MAX5965B
ARSI A e ORI tpauLER#FETAE.
WS ACD_EN_&E AL, WEESEAT 5 — ik dr, XFET
OSC_FATLA 2625 R AR (F5 7 % 1L H) 7 RE W% Ay 11 L AL
TR e S, MAXS965A/MAXS965B ¥4 i A S5 shit
o, TH O RIE. 4 Vour MVEpZE/NT2VE, WHE
55 POK_E & . WRPOK_#F b iy i A #8 1 tpgoop »
PGOOD_IR A7 & & ;. POK_Z8 KB PGOOD_ 57 Bl & fir
(ZWLE2).
W EHECE L, PG CHG_E/7. PWR_EN_fEu 1
R E AL, E G O W B A . i 1 5% T S R A R A
0.5ms, 7 LHAM] A (| H e 0 e, AR R 2 e
i F(RESET = L. RESET_IC = H. VEEUVLO~ VDDUVLO&
TSHD).

FHILLRT, MAXS965A/MAXS965B S 5246 25 FT A 3% 11 4R
. ERGEH RS E AT, DLBT Lk 10 8 A A
FIFFE M . P58/ 1 B S m e A (Blan: i
OIS, #ERmMO2, mO35%=, mO45M). %
B PWR_OFF_ =i A & PFUAH [ 11 4 LR

%&2. PSEXPD44R(IEEE 802.3aftRfEHI K 33-4)

MEASURED IcLAss (mA) CLASSIFICATION
Oto5 Class 0
>5and <8 May be Class 0 and 1

8to 13 Class 1

> 13 and < 16 May be Class 1 or 2
16to 21 Class 2

>21and < 25 May be Class 2 or 3
25 to 31 Class 3

>31and < 35 May be Class 3 or 4
35to 45 Class 4

> 45 and < 51 May be Class 4 or 5
5110 68 Class 5

18
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80ms 150ms 150ms 21.3ms
oV - * >
tpETI 3 tDETI ¢ oLAss | -
ov
-4V >
OV b e
ouT_
—1§V*
48V -
\
Ella. 2 . S5 O L B
80ms 150ms 150ms 21.3ms 21.3ms  21.3ms
«® x ol ™ »
! {OETI ! {DETI toLASSI 1 ¢ LCLASSII {1 ICLASSII -t
T T T T _
1 1 1515 1 Bmsi—
ov ! 1 |
I I I
I I I
I I I
I ] I
I I I
Y] > | 1 1
I I
I I
I I
I I
I I
QY F-mmmm - — =
ouT_
L
e R it
\j

B 1b. f 0. 23515t 2% Al L B

MAXIMV
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{ :
POK_ PGOOD :

PGOOD_
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R, HGEAM R . SEsh IR, SRR a4k
FIRARZ, YR BhEN A tsarT I, 3 085S H
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R2Bh[6:4]F1R2Bh[2:0]) fo i gmte izt & H IEEEFRERR il 1Y R
TAEAE R TR (WEE34a. 34bF134c). 4CL_DISC (R17h[2])
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AIhFE#E
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HE, AT K REARE, & WEIK FFHM
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(Vour_ - Vgg) > 28V, FEARFRFE . IR DhfeA B
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AhE. BBk, FEEPSEXESR,
FTF R R

*3. BlRIEICUT
PORT
CL_DISC | CLASSIFICATION | ENx_CL6 | EN_HP_ALL |EN_HP_CL6 | EN_HP_CL5 | EN_HP_CL4 RESULTING ICUT
RESULT 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 lllegal 0 X X X X —
1 6 or lllegal 1 1 1 X X (See Table 35a)
1 6 or lllegal 1 1 0 X X ICUT = 000
1 6 or lllegal 1 0 X X X ICUT = 000

MOSFETHI#RIES RS HH', Cops s #PMOSFET 5 Al e 2 [7] 19 B L7 -
HhERn 143 MOSFET (1 M i % #2 2 GATE_. N #BS0pA HLIi Kﬁbﬁﬁﬁfﬂ‘(ﬁ*&%@ﬁﬁﬁmTﬁﬁﬁﬁﬂﬂﬁgﬁe (E3/TRIN
ﬁ’{%‘GATE ﬁﬁ(VEE + 10’\/) }FEMOSFETa W%B4OPA ?&F, MAX596SA/MAX5965B@K¢]J%]17GATE_EE;EE%IJ
e o . T SENSE_ _F i H E(VRs) - ﬁﬂ%Vst(ﬂ:BEmnBE(Vsu_LU\/{),
IS GATE_HLIE Vg, IBTMOSFET WO O RS . DO R A B o
) o ) JIL X B g
ERIAIR AL DR SE T I S R SC IR Y R R, B B, b T R R A e 2 100mA. .

KB EE AR E: . X . .
- W, 4GATE HUFEIET L2VE, SO%3 FHIF£,
AVOUT _ |GATE B MOSFET 7] S& 7 1 .
At CaD
(VRs - Vee) A (VRs - Vee) A
VSU_LM -y Vsu_Lim
Vsy_Lim/3 ””””””””””” ——— Vri_fB 7777777777777777777777
28 v (VOUT? Vee) 10V a8y (Voui Ver)
[ 3a. YR BT FEE B 3b. KD 178 ML e
M AXXI/M 21
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STOP
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MAX5965BHE 22 24 2% . 7E MAX5965A/MAXS965B % fi i, o
\ MAX5965A/MAXS5965B E ikt , MAX5965A/
A3 A2, ATFIAOMURZS B BAR N AFSE. MAXSOGSA! | BRI, FLREMAXS96SA
B Ao MAXSOSBROMMIE, JARIVELRO, Bl 50k
o 2km e B, S 6 H FHHOEL. FROHE-FW a7 HE10). @LFt
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SDAIN/SDA O [\ o /[ w X e X wa X w Y wmw \ ax /]
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9. Mtk

CONTROL BYTE IS STORED ON RECEIPT OF STOP CONDITION —| D15 | D14 | D13 | D12 | D11 | D10 | D9 | D8
ACKNOWLEDGE FROM THE MAX5965A/MAX5965B —+ 7y A A A A A &

T T T T T T T T T T T T T T
S SLAVE ADDRESS 0 A CONTROL BYTE A P
I I I I I I I I I I | | I I
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FrEshdyg, MINAEEEE . Hib, SRR
B G E A it B MAXS965A/MAXS965B 1 fir & 771 .
5 EHAMAXSI6SA/MAXSI6SBIZEL ‘n” AN ELEFT,
B NRIEF NS ST F AT AR .
MPAT G G E R RN, ICAERN & LAy 4 1 i
Ik, PR EHRAE IS i ) 45 1 7 T ik 25 B B i

BEUIIE
M MAX5965A/MAXS965B 1 24k # M H: 4 2 A~ E WL, F
PLTE I MAXS965A/MAXS965BHT, W 7E % B MAXS5965A/
MAXS965B Hi 1 1 41 1) 5545 1 F1 AN 12 3t 1t 35 BRSO B 11 1 48
YEZ A B IT A6 46 F . A2 FAL 1 E SEMAXS965A/
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A RESHEE B R EVL28 T R EALMAXS965A/
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&5, BanGEMN

COMMAND BYTE
ADDRESS RANGE

AUTOINCREMENT BEHAVIOR

Command address autoincrements

0x00 to 0x26 after byte read or written

Command address remains at 0x26

0x26 after byte written or read

ACKNOWLEDGE FROM THE MAX5965A/MAX5965B—

HOW CONTROL BYTE AND DATA BYTE MAP

INTO THE REGISTER—» D15 | D14 | D13 | D12

D11

D10

ACKNOWLEDGE FROM THE MAX5965A/MAX59658—+

' 4

ACKNOWLEDGE FROM THE MAX5965A/MAX596581

FIfd

Lk A SO S N SO O

T
S SLAVE ADDRES 0f A CONTROL BYTE A DATA BYTE Al P
I I 1 1 I I I I 1 1 I I I I I 1 I I I
A A
R/W—* 1BYTE
AUTOINCREMENT
MEMORY WORD ADDRESS

B 1L B ) 7 1 R B 7 17

HOW CONTROL BYTE AND DATA BYTE MAP

INTO THE REGISTER—»| D15 | D14 | D13 | D12

D11

D10

ACKNOWLEDGE FROM THE MAX5965/—\/MAX596SB—+

ACKNOWLEDGE FROM THE MAX5965A/MAX5965B1

IR,

ACKNOWLEDGE FROM THE MAX5965A/MAX59658—l

.

R

T T T T T T T T TrTr 11T T T T T 11
s SLAVE ADDRESS 0| A CONTROL BYTE A DATA BYTE AP
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
A A
R/W—+ nBYTES —ﬂ}
AUTOINCREMENT
MEMORY WORD ADDRESS
12, #2480 AT
26 MAXIMN
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BIFSSBAI IR INTEN RUMT)R — -2 PRk (AT), MASK i
P T RO B T AR, Jp by LD A APROORR ARV, FINT_EN (RI7B(7)

RN P y HOZE ILINTHi i .
RIEPWHESANTAL). MRIANTE 10l E R A R ‘ N .
A AEAE, & A5 RO0h H00h. 5 BLJFROIh M AAAO0AO0D, Hrh A& fir 2 fif AUTO%i A
AR
N~
6. HETF 7
ADDRESS = 00h
DESCRIPTION
SYMBOL BIT R/W
SUP FLT 7 R Interrupt signal for supply faults. SUP_FLT is the logic OR of all the bits [7:0] in register
- ROAh/ROBh (Table 12).
Interrupt signal for startup failures. TSTR_FLT is the logic OR of bits [7:0] in register
TSTRFLT 6 R RO8h/R0O%h (Table 11).
Interrupt signal for current-limit violations. IMAX_FLT is the logic OR of bits [3:0] in register
IMAX_FLT 5 R | Rosh/RO7h (Table 10).
CL END 4 R Interrupt signal for completion of classification. CL_END is the logic OR of bits [7:4] in
- register R0O4h/R05h (Table 9).
Interrupt signal for completion of detection. DET_END is the logic OR of bits [3:0] in
DET_END s R | register RO4h/ROSh (Table 9).
LD DISC 5 R Interrupt signal for load disconnection. LD_DISC is the logic OR of bits [7:4] in register
- R0O6h/RO7h (Table 10).
PG INT ’ R Interrupt signal for PGOOD status change. PG_INT is the logic OR of bits [7:4] in register
- R0O2h/R0O3h (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 R0O2h/R03h (Table 8).

RT7. R FRE 7

ADDRESS = 01h
DESCRIPTION
SYMBOL BIT R/W
Interrupt mask bit 7. A logic-high enables the SUP_FLT interrupts. A logic-low disables the
MASK7 ! RIW SUP_FLT interrupts.
Interrupt mask bit 6. A logic-high enables the TSTR_FLT interrupts. A logic-low disables
MASKE 6 RIW the TSTR_FLT interrupts.
Interrupt mask bit 5. A logic-high enables the IMAX_FLT interrupts. A logic-low disables
MASKS S AW 1 ihe IMAX_FLT interrupts.
MASK4 4 RW Interrupt mask bit 4. A logic-high enables the CL_END interrupts. A logic-low disables the
CL_END interrupts.
MASK3 3 RIW Interrupt mask bit 3. A logic-high enables the DET_END interrupts. A logic-low disables the
DET_END interrupts.
MASK?2 5 RW Interrupt mask bit 2. A logic-high enables the LD_DISC interrupts. A logic-low disables the
LD_DISC interrupts.
Interrupt mask bit 1. A logic-high enables the PG_INT interrupts. A logic-low disables the
MASK1 ! RIW PG_INT interrupts.
MASKO 0 RIW Interrupt mask bit 0. A logic-high enables the PEN_INT interrupts. A logic-low disables the
PEN_INT interrupts.
MAXIMN 27
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FF LUK it

At H 2R B A7 A (R 8) 18 3 DU A O FLIR S i AR AL . Wbk, MSZMELPRRETR. REEGFFRE
PGOOD_ (RIOh[7:A])ET A8 {24 PG_CHG_E N 1; PWR_ A . R EURO2h b hE B 25 77 2% A A4S . 132 BLCoR
EN_ (R10h[3:0]) i) AEfl 28 ft & ¥ PWEN_CHG_# A 1. PG_ RO3hH HE B 75 77 48 9 28 4 75 B . =075 RO2h/RO3h =
CHG_FIPWEN_CHG_4 5l i PGOOD_FIPWR_EN_ 1) kA% 00h.

R8. HEEHFTFSR

ADDRESS
SYMBOL BIT 02h 03h DESCRIPTION
R/W R/W
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

B 2400 B o 1 RN/ 43 2% 5E )G . DET_END_/CL_END_ e —FE, RS A A P k. 2IR04h
W E NE . F—ACL_END_ {7 %141 B ROOh[4] K1, HEBT ARSI A RS . R BUCoR ROSh i dik i 25 77 2% N 4
{£—A~DET_END_{ii & 1¥1% B ROOh[3] N 1. FIHE FH 4 B WE R, & 475 R04h/R0OSh = 00h.

RO WNEHFFR

ADDRESS
SYMBOL BIT 04h 05h DESCRIPTION
R/W R/W
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_ENDA4 3 R CoR | Detection completed on port 4
DET_ENDS 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

28
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FFUUL IS

2R I E) B T AR IF 1M 5% A AR o 1 BsF, LD_DISC_# SHEHEGFFE -, BEEEFFEHRNE WA L.
WERE. BESE, R0 TR e, BEBLROOh i 31k B 27 17 2% N A R4S . 12U CoR RO7hHhhtHsf
IMAX_FLT_#¥% & A& . £ —ALD_DISC_fi A 1#1% & TN ARIER . EAER060/R07h = 00h.
ROOW[2]H 1, fF—AIMAX_FLT i k1 %% B ROOR[S]H 1.

F10. HEEHFES

ADDRESS
SYMBOL BIT 06h 07h DESCRIPTION
R/W R/W
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_DISCH 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

WRAE RS RS G, s S B AERRAUIRA, SURM Electrical Characteristics3 L E 1 3 5 HL IR 67 288 LT 32k
JEPGOOD &M, HBAu H K k], FVAYSTRT_FLT_  17FR#. MHEEHEAFHAS—MF, BT Fats
WA 1. AL —STRT_FLT_A L EROOh[6] 1. 24{E— IStk . B2 ECROSh Uit Inh 23 77 4% A AL . 3L CoR
i 171 A9 BELIAL A HE T 3% 3 1 T 7 50 2 (FE 0 St AR R ) B ROO 1 41k I 75 77 4% P 25 9 i Bk . 2 £ )5 RO8h/ROSh =
FVFR KRG, TVC_#E N1, £—NIVC_ 81K 00h.

EHROOh[6] 1. CL_DISC (RI7h[2]) M 18, ¥ I 45 2 1E

x11. BhE4FES

ADDRESS
SYMBOL BIT 08h 09h DESCRIPTION
R/W R/W
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
IVCA 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_FLTA 0 R CoR | Startup failed on port 1
AXIMN 29
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MAXS965A/MAXS96SBIZELE I AL IR, JF 1% & FL IR S5
FaEERIDPRIANAL. 24 Vpp/VERHE X K E TR
i, Vpp ov/Vee ovBER E R 1. 4 Vpp/Veplk 2 X ) K
JEMIRREAUREE, Vpp uv/Veg uv#E M 1.

Y OSCHI A R s 7 SR IERR 7 23 —RFLUT, DS

T AT RE RN AL S AR T T A N D e, OSC_FAILHE M 1.

HA Y F /b —A~ACD_EN (RI3h[7:4) 0¥k B J & i,
OSC_FAILA e = A= i .

ARSI HL s M A NI B, AR R B R 3 +150°C R & AL
MAXS965A/MAXS965B. MAXS965A/MAXS965B i ] 1F 4
TAEMA G TSDH E A 1. BIRUVLOR 7 LG TSD £ 4
BEHIL.

F12. HEEHFESR

AV HVEIVERIK THUVLONIBREY, MAXS965A/MAXS965B
AR AT 22 R P e 1. 2 Vpp Al/8 Vgl |
THERTHERUVLON RIS, #MHF2EfR)n — R
L UVLOT TR I bt 5 52 AIRAS . i — A HL BT LAY L Y
FAFAF A A UV AMTUVLO ALK & 1

LR R F 2 A7 P AR — A DR (EROOR[ 718 1. M E
FHEF AR, BESEAFAAA P BEER0AD
A AT A A N A A, BEELCoR ROBh Ik 25 77 # N 4
KBOm bR . AR VppfE VEpZ A #5L, & A7)5ROAWROBh N
00100001b; WA VepfEVpp 2 Ja 57, &1/ ROAW/ROBh
“%00010100b .

ADDRESS
SYMBOL BIT 0Ah 0Bh DESCRIPTION
R/W R/W
TSD 7 R CoR | Overtemperature shutdown
Vbp_ov 6 R CoR | Vpp overvoltage condition
VDD _Uv 5 R CoR | Vbp 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 | Vpp undervoltage lockout condition
30 MAXIW
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Uity [ R 25 25 7 28 (3% 132) 1O S B> B B 45 S s ) ks 00 71
RWEER, A= gmis3RR. ROChH S T im0 16
KN 4320k 74, RODh. ROEh. ROFhZy HI%t R 2. 3.
AR A3 PR 7S . 22 130 RN 13c40 BIZA T 6 /43 2%
LEBLBIRRDE . CLC_EN = O, 4S5 an 32 130
s CLC_EN# B WEht, MAXS965A/MAXSI65B AT L%t
13 1 SOpF i 250 2k E A7 Rk

F13a. mAREHFER

Hik k. PiEEPSEEFg,
FFUUL IS

DA S i RERH(ENX_CL6 = 0), Mk S 13¢
iR, 254 AERT(ENx_CL6 = 1), CLASS_[2:0]437 1%
B o000, 424 R R2Ch-R2Fh# 7R .

VB — T4 i, 4POFF_CL (R17h[3], 21K 1K, Xf
TFHREAE e R FARZS LT ASG E, MAXS965A/MAX5965B
A OFATHFHEEE . Z47/50Ch. 0Dh. OEh. OFh>400h.

ADDRESS = 0Ch, 0Dh, OEh, OFh
DESCRIPTION
SYMBOL BIT R/W
Reserved 7 R Reserved
6 R CLASS_[2]
CLASS_ 5 R CLASS_[1]
4 R CLASS_[0]
Reserved 3 R Reserved
2 R DET_ST_[2]
DET_ST_ 1 R DET_ST_[1]
0 R DET_ST_[0]
F13b. WM RmALE
DET_ST_[2:0
(ADDRESS = O_Ch,_(EDh,]OEh, 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 (> 8.5uF)
011 RLOW Low resistance at the port, Rpp < 15kQ
100 DET_OK Detection pass, 15kQ < Rpp < 33kQ
101 RHIGH High resistance at the port, Rpp > 33kQ
110 OPENO Open port (I < 10pA)
111 DCN Negative DC supply connected to the port (VouT_ - VEE < 2V)
F13c. TRERRLR
CLASS_[2:0
(ADDRESS = OCh,_E)Dh], OEh, OFh) CLASS RESULT
000 Unknown
001 1
010 2
011 3
100 4
101 5
110 0
111 Current limit (> IciLim)
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e EHURBN A AT, ISR 2 HL IR 4 5440 < (Vour.
- VEE) < PGTH): PGOOD_%&EI (%14)’ EE(J?E’?E%%@E‘J
PR FRIH A WA 2 3 tpgoop, 7 T Al 2 PGOOD_f 5. H

i R R4 &, PGOOD_BIBE&R k0. K4 00h.
RN 7 BT 58 il PGOOD_ M I -

F14. HERSFES

Vi L YR AT IR PWR_EN_E 1, ¥ 0 2P J5 PWR_EN_RJI
50, PGOOD_FIPWR_EN_ {37 il (T i ARk %5 2 5 i F
HAF A7 72 RO20/RO30 (1 AH WAV B (32 8), & iJ5R10h =

ADDRESS = 10h

DESCRIPTION
SYMBOL BIT R/W
PGOOD4 7 R Power-good condition on port 4
PGOODS3 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

A3, A2, Al. A0 (FEI15)&MAXS965A/MAXS5965B Hi i f
RDUAL(R4). EALMIE], SRl A AR Th, X

N5, Mt NIRSFFR

DU 73t 31k ok EAHRY Y HA 51, MIDSPANFIAUTO 3k H 46
LA BPIRS  1E R A0 1) X ek A (38 16 45 4 20

ADDRESS = 11h
DESCRIPTION
SYMBOL BIT R/W

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

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

A0 2 R Device address, AO pin latched-in status
MIDSPAN 1 R MIDSPAN input’s latched-in status

AUTO 0 R AUTO input’s latched-in status
32 MAXIW
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K AUTOH A B IR -
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KIIE., Eikk. iEIEPSEXE 5,

FFUUL IS

B R12h = AAAAAAAAL, HPAREKE N2 Hi8ifE

A AR AR, R AL

Uit LT(RESET_P_{3, #23)Rmii 3 77 4% .

ADDRESS = 12h
DESCRIPTION
SYMBOL BIT R/W
P4_M1 7 R/W MODE[1] for port 4
P4_MO 6 R/W MODE[O0] for port 4
P3_M1 5 RIW MODE[1] for port 3
P3_MO 4 R/W MODE[0] for port 3
P2_MA1 3 RIW MODE[1] for port 2
P2_MO 2 R/W MODE][0] for port 2
P1_M1 1 R/W MODE[1] for port 1
P1_MO 0 R/W MODE[O0] for port 1
F16b. TIEENXKE
MODE DESCRIPTION

00 Shutdown

01 Manual

10 Semi-auto

11 Auto

BEDCD_EN_A1, K68 B MRS M RE(GR 17).
B EACD_EN_H1, #fH

EiRIIRERRE,

&b
He

AZ L G T TG 2 R
TERBZE, MRIOhFF 743K 14) X B

RN7. BT NERE T 725

fyPGOOD_fi A v, it

PUES

BIAE. ZAJERI3h =
BT AUTO S A RIRES .

At L AE 3 72 T ARG 0 P
0000AAAADb, HHPAREKEN I Z

ADDRESS = 13h
DESCRIPTION
SYMBOL BIT R/W

ACD_EN4 7 R/wW 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_ENA1 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/wW Enable DC disconnect detection on port 3
DCD_EN2 1 R/wW Enable DC disconnect detection on port 2
DCD_EN1 0 R/W Enable DC disconnect detection on port 1
AXIMN 33
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¥ EDET_EN_/CLASS_EN_N1 (£18), 1] 4> Bl fig 2546
M43 . KRR e IA 2 m T4 gk . A0SR AT 2
SEPITAT A, Wik B DET _EN_fi MK, CLASS_EN_fi
FohX N, RU4hAIVE AL FHAL. KA E =k
JOSAAN KRR, SRR H S A

18, WMFI RIERET Fon

#HABMEA)T, RI4WEINHFFh. #EAEH Shs F b
X )5, RI4hB A J0Oh. & A8 F )5 i% & R14h =
AAAAAAAADL, HHARKE N Z B8 AUTOH AW
RE.

ADDRESS = 14h
DESCRIPTION
SYMBOL BIT R/W
CLASS_EN4 7 R/W Enable classification on port 4
CLASS_ENS 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/WwW 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_ENA1 0 R/W Enable detection on port 1
EN_HP_CL_. EN_HP_ALLZ A CL_DISC (R17h[2])#0 {E HR I 3 25 PR 2 X L FL W PSE (H 5 PSE) H 45 5 22 45 il

ENx_CL6 (RICh[7:4]), LAk E KRINFRERX, #4015 815
BER3.

BCKOFF_ 1 (55 19) M i sk b7 i 11 (1) 45 Z 45 il 7
YRR ARG I 2 ST O PR ity 11 946 17 2.2 . TEEE 802.3af

F£19. EIRMATIREREFFR

.
e EHEE ERISh = 0000XXXXb, Hrh X’ ZEMIDSPAN
FAUTO AR REBHE 57,

ADDRESS = 15h
DESCRIPTION
SYMBOL BIT R/W

EN_HP_ALL 7 R/IW High-power detection enabled
EN_HP_CL6 6 R/W Class 6 PD high-power enabled
EN_HP_CL5 5 R/IW 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/IW Enable cadence timing on port 3
BCKOFF2 1 R/IW Enable cadence timing on port 2
BCKOFF1 0 R/IW Enable cadence timing on port 1

34
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TSTART[1,0] (£20a)i% & Ja shE i #%, Jo shit Al 5 30
() 0 14 S 1A PR 3 bR ZS A sk 1] . TFAULT(1,0]13% & i fe
ASFIA], B A ) 2 1E H TAE 18] fo im0 b T IR RS 1)
ISFA] . RSTR[1,013% & TFAULT VI O LS R, FHARL
i E T & A I R S s AR S T 19 s R] . TDISC1,0]
VB AR R A USR], SRS BB R R St A] K T AR
AT AL S 8] (tprs o) B 4R 15 (I FRL A e AR PR IR, SR 1% ¢
P ) 3 11 4

F20a. ENEEFFR

Hik k. PiEEPSEEFg,
FFUUL IS

BWERIGhH BN, B tsTART tFAULT- tpiscTE Electrical
Characteristics2& L€ PR FRAE FE Al b AL L B3t B2

F T4 s ) 33 3 5 B MA X 5965 A/MA X 5965 B 26 [ 3 11 it
(AR 80 IE & TAERAIA]), AnSRRSTR_ENE &, WIESF
R AUV L B E I 4 (F20b) HE Z AT f K L. X
SCPR B R ANEBMOSFET R & T — i/ i & H, - 3l A [A i
1K Bsf 18] 9 35 7 T 458 MOSFET i 3R . & v J5 % B R16h
= 00h.

ADDRESS = 16h
DESCRIPTION
SYMBOL BIT R/W

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

RSTRI[O] 6 R/W Restart timer programming bit O
TSTART[1] 5 R/W Startup timer programming bit 1
TSTARTI[O] 4 R/W Startup timer programming bit 0
TFAULT[1] 3 R/W Overcurrent timer programming bit 1
TFAULTI[O] 2 R/W Overcurrent timer programming bit O
TDISCI[1] 1 R/W Load disconnect timer programming bit 1
TDISC[O0] 0 R/W Load disconnect timer programming bit O

zR20b. EREFFRIIEEN. &FEFNT W AT iE

(ADDi:Egs:OJ 16h) RSTR toisc tSTART tFAULT
00 16 X tFAULT tpisc nominal (350ms, typ) tSTART nominal (60ms, typ) | tFauLT nominal (60ms, typ)
0" 32 X tFAULT 1/4 x tpisc nominal 1/2 x tSTART nominal 1/2 x trAULT nominal
10 64 X tFAULT 1/2 x tpisc nominal 2 x tSTART nominal 2 X tFAULT nominal
11 0 X tFAULT 2 X tpisc nominal 4 X tSTART nominal 4 X tFAULT nominal
AXIMN 35
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CL_DISC & 1/ (F£21), ffifgdm 00t immy, Mt
MAXS5965A/MAXS965BAR sty 1 4r PR A, 44 b il g/ ik
R BN (VELT Liv) - 1ZZHRE AT AN R Ge#2 LA s 4, fi
HOR 208 3 e K43 HL i 25 FR I PD ) 52

MAX5965 % f 5 &y V) 2 K 2 R i & H.HP_TIME 29 {i
M, HATE RN JE sh i PDAE M IE# 19 15SW k& EHG,
Aol R miEE. M¥EHP_TIMESEN_HP_ALL—&
WE, MKERKESE LHEA#EE. X544, SH6H

R21. ZERE1FFS

4%, FAFAERISh A6 Y [ BE A2 4020 5 EN_HP_ALL —
EIEE. HEBLT, BT RHINNEBEOR.
CL_DISCHIEN_HP_CL_ (R15h[6:4]). EN_HP_ALL (R15h[7]).
ENx_CL6 (RICh[7:ADHLFBEE R FHEX, HAEEIES
HH3.

W EOUT_ISO AR (#21), 5hHIDET_# A @RS .

S ALE I ERITh = 0xCO.

ADDRESS =17h
DESCRIPTION
SYMBOL BIT R/W

INT_EN 7 RW | Alogic-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 ° RIW A Iog!g-h|gh 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.

T2 B sh AT sh i X 1 (3t il BB H 4 IR 22
PWR_ON_¥ N 1HF, FTFFHH M O AR IR ; PWR_OFF_#
1B, SRR LAY S T EL R . 24 2R S T 3
@, PWR_ON_Hk ZM% . 4 M1 B £ 3¢ F 8l 36 Wy 31 1A]
PWR_OFF_#; 28 . #AEEHG, XM EA N0, Ei

w22, A fERE " FEH

a2 BIE], R PWR_ON_AE R, MAXS965A/
MAX5965B VA2t 2 - 24 5 (Y BV E 4T FF ot B H 3h
T MAXS965A/MAXS965B Z M PWR_ON_, & 1 J5 1%
ERI19 = 00h.

ADDRESS = 19h
DESCRIPTION
SYMBOL BIT R/W
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_ONS3 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
36 INAXIMW
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[ CLR_INT (K23)5 L i B Ir A A fF s A iy LG, XEME M N0. MRESET_ICH LS E 2 R
ROOh ALY A i 3. MIRESET_P_H 1, # PN SG  (FREAL, MG & 77 ae B ol & BN R ADRZS . R AR
AR, HEAZ O ARSI E R r & . BAE 5 #RIAh = 00h.

R23. £F"BAFEHR

ADDRESS = 1Ah
DESCRIPTION
SYMBOL BIT R/W
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

IDAF 7 (R24) R 8 ID5 KA S, MAXS5965A/
MAX5965BHJID_CODE[4:0] = 11000b. 3¢ TREV[2:0]18Y %%
HIFHR AR T &,

*R24. IDFTFES

ADDRESS = 1Bh
SYMBOL BIT RIW DESCRIPTION
7 R ID_CODE[4]
6 R ID_CODE[3]
ID_CODE 5 R ID_CODE[2]
4 R ID_CODE[1]
3 R ID_CODE[0]
2 R REV[2]
REV 1 R REV[1]
0 R REV[0]
MAXIMN -
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W X 7 [ ENx _CLO A, B A7 (3 25) n] {i BE i 1 1) 2 440 4%
LA RERT, SRR E R 3, AR (A RE 21.3ms.
ANGr R JEIATR], AR R AR R -9V, B AT
FE 0T (i REAG N 26 6% PD A #1E . ENx_CLOMANTE B shi st
a2 H i N AR

i BT T IESEPATIR D FRE, SHEFEE
Ko A B T HAT2 4 AR .

#25. SMODEfI2E 47 R FrEFFa

# BHEN_WHDOG (R1Fh(7])>% 1 ] {§ fiE SMODE Z fE (£ 25) -
WE I EE A E B o O U] 4 2 R R A R
SMODE_fv48 g . B 48 o O B H, (H T o
AR 5 Bl AR 4 B, SMODE_ AR Ky . & [
¥ &RICh = 00h.

ADDRESS = 1Ch
DESCRIPTION
SYMBOL BIT c;?v\;’r
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
SMODES 2 CoR Port 3 hardware control flag
SMODE2 1 CoR Port 2 hardware control flag
SMODEH1 0 CoR Port 1 hardware control flag

W EEN_WHDOG (RIFh[7]) K 1 ¥ EEE T 1 IhEE. B 1M
PG 25, B E R EEE WDTIME[7:0] 4% ff 164ms [/ %
. — B E AT AREET DR, MAX5965A/
MAXS5965B RIHE AN 42 il i =X, 250 0 46 21l FF 77 4%
RIFnH"HWMODE_f(F27) % & 1 TAER . s &
WDTIME (£26), HTEaF a8 HE 2 BiRW ik &% 5 A d

*26. B VEFFR

NAETAE, DB IEET. XEE, BB 7E 2% M
T E L) P R P LR

TR R T, MAXS965A/MAXS965B Z0 it 4 47 FF
HLEAYE K, SMODE_#ric 2 BT 2428 T MAXS5965A/
MAXS965B I HIAL . A 4h, BRI T R Ao i
s TARRE R . B A% ERIED = 00h.

ADDRESS = 1Eh
DESCRIPTION
SYMBOL BIT RIW
7 RW | WDTIME[7]
6 RW | WDTIME[6]
5 RW | WDTIME[5]
4 RW | WDTIME[4]
WDTIME
3 RW | WDTIME[3]
2 RW | WDTIME[2]
1 RW | WDTIME[1]
0 RW | WDTIME[O]

38
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WEEN_WHDOG (F27) K @ M s & 1 1k 8 . it
BRI, w1 P14 2 AE . A HWMODE_ {3 5 1 (1) R
e fil . HWMODE_ A&, %8 2777 28 R12hH 1
2400, M P04 2 Wi 8=t . HWMODE_{i A &

R27. IBEXFEFH

Hik k. PiEEPSEEFg,
FFUUL IS

I, XEFFHRI2hFAIN 1L, M5 O 2 E 5
. IR WD_INT_ENE AL, NAE—SMODEA: & (i,
Y % b . &2 7% & R1Fh = 00h.

ADDRESS = 1Fh
DESCRIPTION
SYMBOL BIT R/W

EN_WHDOG 7 RIW A logic-high enables the watchdog function

WD_INT_EN 6 R/IW Enables interrupt on SMODE_ bits

Reserved 5 — Reserved

Reserved 4 — Reserved

HWMODE4 3 RIW Portl 4 switches to AUTO if logic-high and to SHUTDOWN if logic-low when watchdog timer
expires

HWMODE3 5 RIW Portl 3 switches to AUTO if logic-high and to SHUTDOWN if logic-low when watchdog timer
expires

HWMODE?2 ; RIW Port. 2 switches to AUTO if logic-high and to SHUTDOWN if logic-low when watchdog timer
expires

HWMODE1 0 RIW Z)(zpr)tirl}gwnches to AUTO if logic-high and to SHUTDOWN if logic-low when watchdog timer

CLC_ENW[ g K LA MIIGE . S CLC_ENE Nl ##1F
AR BIE R 1SOpF AL 73 CLC_EN&E NS, MAX5965A/
MAXS5965B#E AT 1E# R A DI RE -

AC_TH F VR X A8 i W T HL e 2 09 T PR AL AT 1 B . 141
PRAE 2 S H 55 2% 0 W DET S A i A4 EEL S Fok v 06 {748 1
TSI TR AT ZI S FEL A, LRI PR S T

*28. BEFFSR

IAC_TH = 226.68pA + 28.33 x NAC_TH
Hrh, NAC_TH WAC_THH+ i1 .
Y DET_BY BARAS, WIERAEE S RS TAI, Ak
1B RE. 4DET_BY & &6, fRiFes HIEEE 802.3af
FrRiE LN RER AL, oA AN OSCF_RS & &, N
OSC_FAILA #; 2% . & sk B A% B R23h = 04h, IAC_
THERIAE 340pA.

ADDRESS = 23h
DESCRIPTION
SYMBOL BIT R/W
Reserved 7 — Reserved
Reserved 6 — Reserved
CLC_EN 5 R/W Large capacitor detection enable
DET_BY 4 R/IW Enables skipping detection in AUTO mode
OSCF_RS 3 R/W OSC_FAIL reset bit
2 R/W AC_THI[2]
AC_TH 1 R/W AC_THI[1]
0 R/W AC_THIO0]
MAXIM 39
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HP[2:01¥% & BINTh R, e E 554, SE6HPD I &I 1T
HfE. Ao F R ER24h = 00h.

K29 RNEBRNEFFHR

ADDRESS = 24h

SYMBOL BIT

R/W

DESCRIPTION

Reserved

Reserved

HP

R/W

HP[2]

R/W

HP[1]

R/W

HP[O]

Reserved

Reserved

Reserved

Reserved

oOl=[N[w|dfO|O |

Reserved

%&30. REFF=8(25h)

ADDRESS = 25h

SYMBOL BIT

DESCRIPTION

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

oOf=IN[w|d|lO|O|N

Reserved

#31. tREFF8R(26h)

ADDRESS = 26h

SYMBOL BIT

DESCRIPTION

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Ol=[N[w|~lOO|O |

Reserved

40

MAXIMN
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IVEE 37 i] i BE PR LU 138 15 (32 32) . X — DR a] LLRE AR &
GE TARAE A s B0 T R PR A, LA 7 B 25K A it 2

®32. REBE2FFH

Hik k. PiEEPSEEFg,
FFUUL IS

A HHRER 33 TN v B R U L R T A A Ay, EALE b
LA 5 & R29h = 00h.

=33, RKLLOIATFFS

=ANCUT_PL(F% 34a f1 2 34b) A 1434 B8 H IEEE 802.3afFx
THE B S A B 7 (R 38 T TR . MAX5965A/MAXS5965B 1] LA
H ahi% B ICUT 3 7 g Bl i 4 F 3 5 A (LFR3).

K34a. ICUTH 1 F1FFRS2

ADDRESS = 29h IVEE[1:0] CURRENT LIMIT
DESCRIPTION
SYMBOL BIT R/W (ADDRESS = 29h) (%)

7 — Reserved 00 Default
6 — Reserved 01 -5
5 — Reserved 10 -10

Reserved
4 — Reserved 11 -15
3 — Reserved
2 — Reserved
1 R IVEE[1

IVEE W (1]
0 R/W IVEE[O]

R AT DA BB VRN 2RI BR ], 5 PR
T, 033, &8 EERH% ER2AR = R2Bh = 00h.

ADDRESS = 2Ah DESCRIPTION
SYMBOL BIT R/W
Reserved 7 — Reserved
6 R/W ICUT2[2]
ICUT2 5 R/W ICUT2[1]
4 R/W ICUT2[0]
Reserved 3 — Reserved
2 R/W ICUT1[2]
ICUTH 1 R/W ICUT1[1]
0 R/W ICUT1[0]
#34b. ICUTF R ITNF 754
ADDRESS = 2Bh DESCRIPTION
SYMBOL BIT R/W
Reserved 7 — Reserved
6 R/W ICUT4[2]
ICUT4 5 RW | ICUT4[1]
4 R/W ICUT4[0]
Reserved 3 — Reserved
2 R/W ICUT3[2]
ICUT3 1 R/W ICUT3[1]
0 R/W ICUT3[0]
NAXIMNN M
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R 34c. ICUTHZREXMAIFRRTTIR

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 2 750
100 2.25x 844
101 2.5x 938
110 0.3x Class 1
111 0.53x Class 2
*x3b5a. THENREFFR
ADDRESS = 2Ch, 2Dh, 2Eh, 2Fh
DESCRIPTION
SYMBOL BIT R/W
7 — Reserved
Reserved
6 — Reserved
#x35b. T HEHFRE
CLASS_[5:0 CLASS_[5:0]
(ADDRESS iCh], 2Dh, SE%"leSNSCE ICUT_[2:0] (ADDRESS = 2Ch, 2Dh, SE%LLf:,fCE ICUT_[2:0]
2Eh, 2Fh) 2Eh, 2Fh)
000000 000 (Class 0) 000 010101 333 (Class 3) 000
000001 001 000 010110 004 000
000010 010 HP[2:0] 010111 040 000
000011 011 000 011000 044 000
000100 100 000 011001 400 000
000101 101 HP[2:0] 011010 404 000
000110 110 000 011011 440 000
000111 111 (Class 1) 110 011100 444 (Class 4) HP[2:0]
001000 002 000 011101 005 000
001001 020 011 011110 050 000
001010 022 000 011111 055 000
001011 200 000 100000 500 000
001100 202 100 100001 505 000
001101 220 000 100010 550 000
001110 222 (Class 2) 111 100011 555 (Class 5) HP[2:0]
001111 003 000 100100 Reserved 000
010000 030 010 100101 Reserved 000
010001 033 000 100110 Reserved 000
010010 300 000 100111 Reserved 000
010011 303 010 101000 lllegal 000
010100 330 000 101001 lllegal 000
42 MAXI/M
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= 35b. TRHFIRET(LE)

1B PSE##178,
/#%uzwm#ﬁg

CLASS_[5:0 CLASS_[5:0
(ADDRESS =_£Ch], 2Dh, SE((:)I;JAESI\?CE ICUT_[2:0] (ADDRESS =_£Ch], 2Dh, SE%LLIII\ESNSCE ICUT_[2:0]
2Eh, 2Fh) 2Eh, 2Fh)

101010 lllegal 000 110101 Reserved 000
101011 lllegal 000 110110 Reserved 000
101100 lllegal 000 110111 Reserved 000
101101 lllegal 000 111000 Reserved 000
101110 lllegal 000 111001 Reserved 000
101111 lllegal 000 111010 Reserved 000
110000 Reserved 000 111011 Reserved 000
110001 Reserved 000 111100 Reserved 000
110010 Reserved 000 111101 Reserved 000
110011 Reserved 000 111110 Reserved 000
110100 Reserved 000 111111 Reserved 000

MENx_CL6 (RICh[7:4]) &Nl , 2F g diae. /% JF AN, WCEAERA G F 2 LA AR AR . AL AR B

WG EE W, R RRERISOEE .

O PDA] E X H[00x. 0x0. Oxx. x00. xOx. xxOMFE
KRy, Hd, “x?AarPEL. 20 3. 485. A7
Gl MR SR &5 R A4, T B &g, 2225 X
TEE2H). BRILZ AN AR RS, IR A 101XXX
AN BIan, 123280203 KR RS, BT A AETA
FPH BN NSO . B s L HET, B ER2Ch = R2Dh
= R2Eh = R2Fh = 00h.

MAXS%SA/MAXS%SB%ﬂﬁﬁJ\,& FHIE H T Z AR R 1 v 1

[ E 3328 34 Th RE AT PR R UM B A5 B . O T R SR e L
MSBFf 2 LSBAF fE 2 O N & R AR A, — Bk 484t
fRmAE — AT Ay, WA MG BR RS
h&EGCT, BmET R A

IPORT = NIPD_ x 1.953125mA
IR, HON:

IcLass = Nipp_ x 0.0975mA
Hr, Nppp HOMiFHy -+t Hil{E . ADCEW B EME
IR R A, 27013 B R30h 2 R37h = 00h.

P T2 I RE . A i 1 ) EEL O A S P B ) O o B3 3R
*36. HiiFFES
ADDRESS = 30h, 31h, 32h, 33h, 34h,
35h, 36h, 37h DESCRIPTION
SYMBOL BIT R/W
7 RO IPD_[8]
6 RO IPD_[7]
5 RO IPD_[6]
4 RO IPD_[5]
IPD_

3 RO IPD_[4]
2 RO | IPD_[3]
1 RO IPD_[2]
0 RO IPD_[1]/IPD_[0]

M AKX/ 43
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R3I7. FERLEG

ADDR | REGISTER NAME | R/W | PORT BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO :_Ei_f;
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 RW G MASK7 MASK6 MASK5 MASK4 MASK3 MASK2 MASK1 MASKO AAA0,0A00
EVENTS
02h Power Event RO | 4321 0000,0000
PG_CHG4 PG_CHG3 PG_CHG2 | PG_CHG1 PWEN_ PWEN_ PWEN_ PWEN_
03h Power Event CoR CoR — CHG4 CHG3 CHG2 CHG1 —
04h Detect Event RO | 4321 0000,0000
CL_END4 CL_END3 CL_END2 CL_END1 DET_END4 | DET_END3 | DET_END2 | DET_END1
05h Detect Event CoR CoR — —
06h Fault Event RO | 4321 0000,0000
LD_DISC4 LD_DISC3 LD_DISC2 | LD_DISC1 | IMAX_FLT4 | IMAX_FLT3 | IMAX_FLT2 | IMAX_FLT1
07h Fault Event CoR CoR — —
08h Startup Event RO | 4321 0000,0000
IVC4 IVC3 IvVC2 IVC1 STRT_FLT4 | STRT_FLT3 | STRT_FLT2 | STRT_FLT1
09h Startup Event CoR CoR — —
O0Ah Supply Event RO | 4321 5D v v v v v OSC.FAIL v —*
DD_OV DD_UV EE_UVLO EE_OV EE_UV | DD_UVLO
0Bh Supply Event CoR CoR — - - N - - - —
STATUS
0Ch | Port 1 Status RO 1 Reserved | CLASS1[2] | CLASS1[1] | CLASS1[0] | Reserved |DET_ST1[2] | DET_ST1[1] | DET_ST1[0] | 0000,0000
0Dh Port 2 Status RO 2 Reserved CLASS2[2] CLASS2[1] | CLASS2[0] | Reserved |DET_ST2[2] | DET_ST2[1] | DET_ST2[0] | 0000,0000
OEh Port 3 Status RO 3 Reserved CLASS3|2] CLASS3[1] | CLASS3[0] | Reserved |DET_ST3[2] | DET_ST3[1] | DET_ST3[0] | 0000,0000
OFh Port 4 Status RO 4 Reserved | CLASS4[2] | CLASS4[1] | CLASS4[0] | Reserved |DET_ST4[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
00A3A2,
11h Address Input Status | RO G Reserved Reserved A3 A2 Al A0 MIDSPAN AUTO A1AOMA
CONFIGURATION
12h Operating Mode R/W | 4321 P4_M1 P4_MO P3_M1 P3_MO P2_M1 P2_MO P1_M1 P1_MO AAAA AAAA
1gn | Load Disconnect RW | 4321 | ACD_EN4 | ACD_EN3 | ACD_EN2 | ACD_EN1 | DCD_EN4 | DCD_EN3 | DCD_EN2 | DCD_EN1 | 0000,AAAA
Detection Enable
Detection and
14h I R/W | 4321 | CLASS_EN4 | CLASS_EN3 | CLASS_EN2 | CLASS_EN1 DET_EN4 DET_EN3 DET_EN2 DET_EN1 | AAAA AAAA
Classification Enable
Backoff and High-
15h 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 | RW | G RSTR[1] RSTRI0] TSTART[1] | TSTART[O] | TFAULT[1] | TFAULT[O] | TDISC[1] TDISC[0] | 0000,0000
17 | Miscellaneous RW| G INT_EN RSTRLEN | Reserved | Reserved | POFF_CL | CL_DISC | OUT_ISO | HP_TIME | 1100,0000
Configuration 1
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
SMODE and 2-Event | °°7
1Ch Enable or 4321 EN4_CL6 EN3_CL6 EN2_CL6 EN1_CL6 SMODE4 SMODES3 SMODE2 SMODEH1 0000,0000
R/W
1Dh Reserved — G Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved —
1Eh | Watchdog RW | 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 | HWMODES | HWMODE2 | HWMODE1 0000,0000
)
44 MAXIW
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ADDR | REGISTER NAME | R/W | PORT BIT7 BIT6 BIT5 BIT 4 BIT3 BIT 2 BIT1 BITO :_Eiﬁ;
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_THI[2] AC_THI[1] AC_THIO] —
24h High-Power Mode R/W G Reserved HP[2] HP[1] HP[O] 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 E:A;szljrr;?;sz R/W | 1234 Reserved Reserved Reserved Reserved Reserved Reserved IVEE[1] IVEE[OQ] 0000,0000
2Ah ICUT Registers 1and 2| RIW 21 Reserved ICUT2[2] ICUT2[1] ICUT2[0] Reserved ICUT1[2] ICUT1[1] ICUT1[0] 0000,0000
2Bh ICUT Registers 3and 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
*VeeflVpplg UV HIUVLO#5 BEV gg F1V pp 9L FB T 7 B -
A = BOIBTAUTO GBI .
M = &7 FIMIDSPANIAZ .
A3..0 = &I FTADDRESS#i AR .
MAXIMN a5
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Ui 1B PSE %7,

Rz fi1E 2

ISOLATION
Ve (3.3V) '
 o—4 '
3kQ
VCCRTN
- o
(&)
=
o
=
=
&5
< SDA
SCL
N OPTIONAL BUFFER

*USE HALO TG111-HRPE4ONY OR
PULSE HX6015NL FOR HIGH POWER

RI-45
CONNECTOR
——{rot+ X1+ |2 o1 !
3 axi- |2 Lop
ot~ 1/2 OF 2 P
PHY . HeoosA TXT+ 03 |
—— TD1+* 19 | i
- o6 !
5 P
—1D1- -48VouT ' |
I 4 3
o | O 70 mo  OWF[T00
RXTH A o5 |
1000pF : :
250VAC Lo7 !
o UM o 15 OfF |
Tt T' A 08 |
~48VRTN
Voo
18VTO5Y, =
(REF TO DGND) | | | |
° N AGND A0 Al A2 A3
1800 oo
RESET
INTERNAL
50ke2 PULLUP
INT
SDAOUT 10 INTERNAL PULLDOWN
4 (MANUAL MODE)
INTERNAL PULLDOWN
SDAIN MAXIM MIDSPAN |~ (q6NAL MODE)
MAX59654 0se
MAX59658 SINE WAVE
100Hz +10%
PEAK AMPLITUDE 2.2 <0.1
VALLEY AMPLITUDE 0.2V +0.1
SoL =
— ON
D |-—
| OFF—,_
DGND
Vee  SENSE. GATE_
050 20MQ
1% ~48vouT
Y fc S—
1N4002
FOT3612
100V, 120me2
S0T-223
— J

1 0F 4 CHANNELS <=

& 13. PoE ZZHEA]

46
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RJ-45
CONECTOR

é

-48VRTN OT
ISOLATION L Voo

Vee (3.3V) —
1.8V 705V
Ve '
© 1 : (REF TO DGND) | | | |
3 o v AGND A0 AT A2 A3
ke 180Q oo
RESET
INTERNAL
50kQ PULLUP
VCCRTN W
o SDAOUT
b INTERNAL PULLDOWN
g AUTO | <= (yiaNUAL MODE)
= INTERNAL PULLDOWN
5 SDAIN MAM MIDSPAN )< o GNAL MODE)
= IMAX59654 05
w
SDA ‘ MAX59658 SINE WAVE
> ‘ 100Hz £10%
OPTIONAL BUFFER PEAK AMPLITUDE 2.2V +0.1V
1800 VALLEY AMPLITUDE 0.2V =0.1V
scL —
ON
SHD_ | -—
scL | OFF—,_
\ OPTIONAL BUFFER o610
3 Vee  SENSE. GATE_
05Q ‘
1% -48V0UT
48y O—————4
1N4002
FDT3612
100V, 120me
S0T-223
N J
1 0F 4 CHANNELS <&
[ 14. PoE R HE ]
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L1

68uH, DO3308P-683 D1

DIODES INC.: B1100

3
150F
[
Y
oD MMBTAS6 MMBTAS6
GND> * ® oo [o0>
MAXIV DRAIN
1y, maxsozo |8 " e ‘ -
, MMBTAS6
2|\ vory L7 AN -GATE] [5] sis28Ds _
c6 S1ep aND o SOURCE oL
047uF —— \ : 470F
100V SS_SHDN cs c7
¢ < 022uF
cl c8 §R4 R . e
-1 10 10 6.81kQ 2.61kQ
€2 01uF —T 22uF R7
0.022uF ) 1.0%@
W || T |
8V ° ® ° oo °

15, T4 Vpighy-48V 2 +3.3V (300mA) boost#% i

)
1

) we,
iy

~—— 965 (mils) —p»

«—1700 (mils)——> «—1700 (mils)—— >

~—— 965 (mils) —p
[l ]

~—— 965 (mils) —

[ 16, JHTF P24 Vg Hboost # He 4 # B A7 Jry 52 (1

48
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VpicBIETT 5%
DESIGNATION DESCRIPTION DESIGNATION DESCRIPTION
C1 0.1pF, 25V ceramic capacitor a1 Si2328DS
c2 0.022uF, 25V ceramic capacitor Vishay n-channel MOSFET, SOT23
C3 15nF, 25V ceramic capacitor Q2,Q3, Q4 MMBTAS6 small-signal PNP
C4 220uF capacitor Sanyo 6SVPA220MAA R1, R3 2.61kQ £1% resistors
C5 4.7uF, 16V ceramic capacitor R2 6.81kQ +1% resistor
C6 0.47uF, 100V ceramic capacitor R4, R6, R9 1Q +£1% resistors
Cc7 0.22uF, 16V ceramic capacitor R5 1kQ +1% resistor
Cc8 2.2uF, 16V ceramic capacitor R7 1.02kQ +1% resistor
C9 4.7nF, 16V ceramic capacitor R8 30Q +1% resistor
D1 B1100 100V Schottky diode R10 2Q +1% resistor
L1 689H inductor A UA High-voltage PWM IC
Coilcraft DO3308P-683 or equivalent MAX5020ESA (8-pin SO)
5K &
TOP VIEW
reser 1] 36] 0sc
MIDSPAN [ 2] 35] AUTO
T [ 3] 34] out
scL[ 4] 33] GATE1
soaout [5| MAXIM [55] geses
SDAIN [ 6 %ﬁgﬁgﬁg 31] ou2
m[7] 30] GATE2
n2 [ 8] [29] SENSE2
a1 9] 28] Vee
A0 [10] 27] out3
DET1 [11] 26] GATES
DET2 [12] [25] SENSE3
DET3 [13] 24] ouT4
DET4 [14] 23] GATE4
DGND [15] 22] SENSE4
Voo [16] [21] AGND
501 [1] 2] 50
02 [19 mEGE
SSOP
MAXIMN 49
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H AT (EFE B
o _ -48VRTN
-48VRTN O l > QUTPUT TO PORT
ISOLATION
e B 1 18VT03.7, = -
! (REF TO DGND) | | | |
‘ v AGND A0 AT A2 A3
DD
RESET
INTERNAL
e B 50k PULLUP
w O SDAQUT INT
2 3
L
& 1800 INTERNAL PULLDOWN
= ‘ 3 AUTO
,,,,, Y v MANUAL MODE
i o F/\W SDAIN MAXI ( )
oo A PO
SDA MAX5965B
0SC |<+—N.C.
scL
e ON
SHD_ | —
scL | OFF_I_
\ OPTIONAL BUFFER
DGND
Vee SENSE_  GATE_ 0uT_ DET_
-48V
05Q L 100Q AINB - gypyT 70
1% ,J]T PORT
N e AYAYAY SN A >
FDT3612
100V, 120me
S0T-223
AN J
NOTE: ALL SIGNAL PINS ARE REFERENCED TO DGND.
1 OF 4 CHANNELS <&
I T AEHLEE 1 (N 38 D 92357 74 )
50 MAXIV
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