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¢ IEEE 802.3af/at##t, 40VDUVLO (MAX5969B)
¢ BECEERE
¢ M ESH/=3mm x 3SmmD10ETDFN

BE

UVLO
THRESHOLD

)

TEMP RANGE TN-

PART PACKAGE

MAXS5969AETB+ -40°C to +85°C 10 TDFN-EP* 35.4

MAX5969BETB+ -40°C to +85°C 10 TDFN-EP* 38.6
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ABSOLUTE MAXIMUM RATINGS

VDD 10 VSS e -0.3V to +100V
DET, RTN, WAD, PG, 2ECt0 VSS ...................... -0.3V to +100V
CLS 1O VSS it -0.3V to +6V
Maximum Current on CLS (100ms maximum)................. 100mA

Continuous Power Dissipation (Ta = +70°C) (Note 1)
10-Pin TDFN (derate 24.4mW/°C above +70°C)
Multilayer Board .........cccoooiiiii 1951mW

Package Thermal Resistance (Note 2)

U/ e

OUC e
Operating Temperature Range
Maximum Junction Temperature.............ccccooeeeoiiiinins +150°C
Storage Temperature Range...........cccccoeeeene. -65°C to +150°C
Soldering Temperature (reflow) .........cccooeiiiiiiiiininn. +260°C

Note 1: Maximum power dissipation is obtained using JEDEC JESD51-5 and JESD51-7 specifications.
Note 2: Package thermal resistances were obtained using the method described in JEDEC specification JESD51-7, using a four-
layer board. For detailed information on package thermal considerations, refer to japan.maxim-ic.com/thermal-tutorial.

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

(VIN = (VDD - Vss) = 48V, RDET = 24.9kQ, RcLs = 619Q. RTN, WAD, PG, and 2EC unconnected, all voltages are referenced to Vss,
unless otherwise noted. Ta = Ty = -40°C to +85°C, unless otherwise noted. Typical values are at TA = +25°C.) (Note 3)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DETECTION MODE
Input Offset Current |IOFFSET VIN = 1.4V to 10.1V (Note 4) 10 PA
Effective Differential Input VIN = 1.4V up to 10.1V with 1V step,
Resistance dR VbD = RTN = WAD = PG = 2EC (Note 5) 23.95 25.00 255 kQ
CLASSIFICATION MODE
Classification Disable .
Threshold VTHCLS | VINTising (Note 6) 220 228 236 vV
Classification Stability Time 0.2 ms
Class 0, RcLs = 619Q 0 3.96
VIN = 12,5V to Class 1, RcLs = 117Q 9.12 11.88
L 20.5V, Vpp = Class 2, RCLS = 66.5Q 17.2 19.8
Classification Current | mA
CLASS | RTN=WAD = [ Class 3, RoLs = 43.7Q | 263 29.7
PG = 2EC Class 4, RoLs = 30.9Q | 36.4 436
Class 5, RcLs = 21.3Q 52.7 63.3
TYPE 2 (802.3at) CLASSIFICATION MODE
Mark Event Threshold VTHM VIN falling 10.1 10.7 11.6 V
Hysteresis on Mark Event
Threshold 0.84 v
Mark Event Current IMARK X'Tofil\'}ng to enter mark event, 5.2V<VIN | 55 0.85 mA
Reset Event Threshold VTHR VIN falling 2.8 4 5.2 Vv
POWER MODE
VIN Supply Voltage Range 60 V
VIN Supply Current IQ Measured at Vpp 0.27 0.55 mA
2 AXIW
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ELECTRICAL CHARACTERISTICS (continued)
(VIN = (VDD - Vss) = 48V, RDET = 24.9kQ, RcLs = 619Q. RTN, WAD, PG, and 2EC unconnected, all voltages are referenced to Vss,
unless otherwise noted. TA = Ty = -40°C to +85°C, unless otherwise noted. Typical values are at T = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Vin Turn-On Volt v Vin risi MAX5969A 34.3 354 36.6 v
urn-On Voltage risin

N 9 ON N 9 MAX5969B 37.2 38.6 40
VN Turn-Off Voltage VOFF VIN falling 30 V
VIN Turn-On/-Off Hysteresis VHYST UVLO MAX5969A 4.2 y
(Note 7) U MAX59698 73
VIN Deglitch Time tOFF_DLY VIN falling from 40V to 20V (Note 8) 30 120 us
Inrush to Operating Mode tDELAY = minimum PG current pulse width
Delay TDELAY after entering into power mode 80 96 12 ms
solation P MOSFET TJ = +25°C 0.5 0.7

solation Power S
On-Resistance RON_ISO | IRTN =600mA | Ty = +85°C 0.65 1 o

Ty = +125°C 0.8
RTN Leakage Current IRTN_LKG VRTN = 12.5V to 30V 10 pA
CURRENT LIMIT
- During initial turn-on period,
Inrush Current Limit [INRUSH VRTN = 1.5V 90 135 180 mA
Current Limit During Normal After inrush completed,
Operation ILim VRTN = 1V 720 800 880 mA
Foldback Threshold VRTN (Note 9) 13 16.5 \
LOGIC
WAD Detection Threshold VWAD-REF LWRATDNF)ISIHQ, VIN = 14V'to 48V (referenced 8 9 10
\Y
WAD Detection Threshold VwAaD falling, VRTN = 0V, Vss 0725
Hysteresis unconnected '
WAD Input Current IWAD-LKG VWAD = 10V (referenced to RTN) 3.5 pA
2EC Sink Current VEC = 3.5V (referenced to RTN), Vss 1 15 225 | mA
unconnected
2EC Off-Leakage Current V2EC = 48V 1 HA
PG Sink Current VRTN = 1.5V, VPG = 0.8V, during inrush 125 230 375 LA
period

PG Off-Leakage Current VpG = 48V 1 pA
THERMAL SHUTDOWN
Thermal-Shutdown Threshold Tsb Ty rising +140 °C
Thermal-Shutdown Hysteresis Ty falling 28 °C

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = (VDD - Vss) = 48V, RDET = 24.9kQ, RcLs = 619Q. RTN, WAD, PG, and 2EC unconnected, all voltages are referenced to Vss,
unless otherwise noted. Ta = Ty = -40°C to +85°C, unless otherwise noted. Typical values are at TA = +25°C.) (Note 3)

Note 3: All devices are 100% production tested at Ta = +25°C. Limits over temperature are guaranteed by design.
Note 4: The input offset current is illustrated in Figure 1.
Note 5: Effective differential input resistance is defined as the differential resistance between Vpp and Vss. See Figure 1.

Note 6: Classification current is turned off whenever the device is in power mode.
Note 7: UVLO hysteresis is guaranteed by design, not production tested.

Note 8: A 20V glitch on input voltage that takes Vpp below VON shorter than or equal to tOFF_pDLY does not cause the MAX5969A/
MAX5969B to exit power-on mode.
Note 9: In power mode, current-limit foldback is used to reduce the power dissipation in the isolation MOSFET during an overload
condition across Vpp and RTN.

IING + 1

IINi

IOFFSET {

dR'_(VINiM Vi) 1V
YTt ) (et - i)
ViNi
I0FFSET = ||N\-ﬁ
dR;
N~ Vin
Vi 1V Vinis

X1. RMEBADEBI/ ATV bER

MAXIW
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REEERE

(VIN = (VDD - Vss) = 54V, RpeT = 24.9kQ, RcLs = 619Q. RTN, WAD, PG, and 2EC unconnected; all voltages are referenced to Vss))

05 T T T = 26.0 T T T 8
IN=vDD + IDET £ lin = lvpp + IDET E
RDET = 24.9kQ g RpET = 24.9kQ g
0.4 | RTN=2EC=PG=WAD=Vpp ] RTN = 2EC = PG = WAD = Vpp 2
40°C < Tp <+85°C / 255 |
o Ta=-40°C
— 03 A =
<< wl
E / 2 250
= % = — — |
0.2 / 3:7’ TA = +25°C/—_f
/ 245 / Ta=+85°C
01 v /
0 24.0
0 2 4 6 8 10 0 2 4 6 8 10
ViIN (V) Vin (V)
INPUT CURRENT (CLASSIFICATION)
vs. INPUT VOLTAGE CLASSIFICATION SETTLING TIME
70 - MAX5969A toc05
] L ? L
60 CLASS 5 é
50
CLASS 4 _
= 4 ‘ ‘ :
B | e ; m T
g icuxss 3‘ ;
20 | ftwsse L
CLASS 1
10 i i
pLASS 0 © Rels30.9Q
U 1 1 L H i H i
0 5 10 15 20 25 30 100ps/div
Vin (V)
INRUSH CURRENT LIMIT
PG SINK CURRENT vs. PG VOLTAGE vs. RTN VOLTAGE
300 ‘ ‘ 5 150 g
Ta=-40°C  Ta=+25°C \‘Jé g
Ne : - 2
250 N iE(, 130
=
Ta=+85°C =
= 200 = 110
£ =
150 3 w0
%
)
o
=
100 (]
50 50
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Vpg (V) VRTn (V)
VL7

INPUT CURRENT (DETECTION)
vs. INPUT VOLTAGE

SIGNATURE RESISTANCE
vs. INPUT VOLTAGE

VIN
10V/div

I
0A" 200mA/div

VeLs

1 1V/div
1 ov

INPUT OFFSET CURRENT (uA)

12EC (MA)

CURRENT LIMIT (mA)

0.8

0.4

900
800
700
600
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400
300
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MAX5969A toc03

MAX5969A toc06

INPUT OFFSET CURRENT
vs. INPUT VOLTAGE
Ta=+85°C
Ta=-40°C /

waun AN

\ N—rv

Ta=+25°
RIS = (
0 2 4 6 8 10
Vin (V)
2EC SINK CURRENT vs. 2EC VOLTAGE
T
Ta=-40°C Ta=+25°C
Ny
74
Ta=485°C
Viss UNCONNECTED .
V2EC REFERENCED TO RTN
Vwap = 14V
| | |
0 10 20 30 40 50 60

VaEe (V)

NORMAL OPERATION CURRENT LIMIT

vs. RTN VOLTAGE

MAX5969A toc09
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A iEgEsEEdEs)
8 (VIN = (VDD - Vss) = 54V, RDET = 24.9kQ, RcLs = 619Q. RTN, WAD, PG, and 2EC unconnected; all voltages are referenced to Vss))
m INRUSH CONTROL WAVEFORM WITH ENTERING POWER MODE WITH
m TYPE 2 CLASSIFICATION TYPE 2 CLASSIFICATION
MAX5969A tocl MAX5969A toc11
LAk AL ARARS LAAARE RS AR AR T LARRARY LAARAS SAME SAAM AR
X I : : 0 M DR
< S e TN ‘;ﬁdiv =" USING TYPICAL APPLICATION CIRCUIT OV Tov/aiv
E F** USING TYPICAL APPLICATION CIRCUIT ;| OV (oo (ZECPULLEDUPTO Voo WITHT0KE2 VoG
VRTN e e ] OV 4ov/dy
Lo : 50V/div —‘ Lo Lo VRTN
E Termpesebisiied] 0V freerpreroeead frossfemberestrend OV 50V/div
() o N "
8 0A 0omAvae . ' i Ceranbesssmaonmd 0\ 200mA/div
m .- . g VDD . ; : ; - : : " : ; VDD
* ‘ R S0v/div I TNEIOW i d ov 50v/div
< 200us/div 20ms/div
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i 55 AR
¥ = HBE
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2 DET RHIEI AN . DETEVppDBIZ S T2 F BT (Rper = 24.9kQ) &#FEHEL TS0,
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DFIEIAATI . CLSEVSSBIDIEI(ReLs) 2R L CHEEDDFEERZRELTL/EE 0 [Electrical

10 CLS Characteristics (B M4FH) | DRICHDDEEARDEFESRR LT, BEDPDA IS Y DIRNE
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v ish)
DD >
22.8V/22V :ﬂ_ j >: N assiricanion 23V CLS
VoD o
v Lo s7 0 L= PSE 2
5V REGULATOR |1 93y |
%7 CLR O CLR_QH
1.5mA
v,
DD
vy {>Q
5V
PG
46pA I
DET
|1.6V/108V
l—o— [T l— 7 awVore 2300A
N Yoo _ﬂ_
THERMAL
¢ SHUTDOWN
WAPD
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T D&
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N——
v
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| 1 b
s o L
lSS%GEaN Von/NVorF = 38.6V/31V FOR MAX59698
Y VON/VOFF = 35.4V/31V FOR MAX5969A
— A\
Kx IswitcH
S MAXI/V
IREF 10 135mA MAX5969A
1K MAX5969B
1 760mA
MUX
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CLASSIFICATION
DETECTION
GND _ °
ST s —
. +
PG
BRIDGE RogT ENABLE
RECTIFIER | 209
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S0

BIfEE—F

MAX5969A/MAX5969BI. ANBE(VIN = Vpp - Vss)

L:FC\UT ARBREDT—RTEIELF T, 974 h5E. PDIgH.
PDO#E. v—I4 XV, BXUPDEAHTY, DT/

A2, AHBEHT.AV~10.1VDEE, PDERHEE—R

ICBITLEY, ANBEHT2. 6V~20V(Dt'ér PD# ¥

E—RICBIFLEY, oo ANBED L DIZAVONETB

D&, TINARIIPDEHE— l\u%ﬁb&a:

BHE—F(1.4V<V|N=10.1V)

mHE—RTIE. PSEIZT1.4V~10.1VOEH RNV
TYND2DODEEEVINEICEINML. 2DDHRA > NTE
FAEZEERLF 9, IRICPSEISAV/AIZETE LT, 24.9kQ
DI ITXFYIEROFEZEELE T, ELITRFv
ZIEHIDIENTEDLDICT DD, Vpp&EDETDE
IC2 2 FrER(Rpen &L TS0\, BHE—R
TlE. MAX5969A/MAX5969BISDETZ O —IC LY
o LEd, ANWBEHI125VEEBZDE. DETIZ/NA
AVE=TORZEIET, BHE—FTIE. MAXS5969A/
MAX5969BMMBREIE DK F I A TIZE,. Tk
ERIZT OUAL/(T—C?O

PDICEDIIL=BENRERLIZIBE. ANIEFICIRES A
7 — RZB S ITTMAXS5969A/MAXS969BMD N BR A8
BLBWEDICLTLEEWNBE7 T ) r— 3 EE]
=SR), PSEISZRO—TFEAV/AVEFERL T I7Fv
ENMZzstB 9270, REIAA—RICELOTELSDC
A7V MIFEESNT BETOEIITZIHELI A

®R1. PFBHRO=TE

P E—F(12.6V < V|\ = 20V)

DFEE—RTII. PSEIZ. PDICRHEBREIEEICED
TPDZEDFELF T, CNICEKDTPSEIZ. ThEMICEE%E
BEIBRIENTEZY, RIIFRITLDIC. 957X0~5
WEHZNTLVET(IEEE 802.3af/atifig Tld. 7=>X0
~AERFHRBHEHICT I DI SAGEITHERSNTINET),
CLSEVssDB I s L= ABRIR I (Reg) IC& > TR
BERESRELTCNET,

PSEl3. PDASRHIC %I_EEWJD LT, PSErniigensd
BARAZETAITDZEICEDT, PDDOUZREZRELET,
PSEA' 2.6V~20VDREIDEE AL =155, MAX59694A/
MAX5969BId. TR BEEALERMIHEZRLEIT,
PSEII R EERIERZFEALCPDOBHEHRENFELET,
DHEERIC Vo" RCLS 73‘ /ﬁ &9 2 B R PMAX5969A/
EENndrtH. PDHVBETDE
ETIZIEEE 802 3af/atiR I DEDEFENTY, 7/\

ENE—ROEEIIMT. DEERISA TICKEY

MDE
AZANE
ENER

2ANRYV MR ERE

2ANUNDFEDE. ¥4 T2MDPSEISHFED=HIZ2[a],
PDZO—JCAELZE Y, E‘m@/\* AN RTlE. PSE
1312.6V~20VDEDAHNEEZRL. MAX5969A/
MAX5969B(3 7O 75A;§Eé1’t7’:ﬁﬁ|cmss%ﬂ_'\b
&9, RICPSElIE. ¥—T0ANXUKZL Y2 3)LRED10.1V
MTRIcFO—7EBEAETIF. MAX5969A/MAX5969BIZ:
YU R(IMAROERLE T, CD—T 2N ES—E
gRENE T,

MAXIMUM IEEE 802.3af/at PSE
cLass | POWER USED RoLs VIN® CLASS CL\’IIFLR&N:) SEEN AT CLASSIFICATION CURRENT
BY PD ) (V) SPECIFICATION (mA)
(W) MIN MAX MIN MAX
0 0.44 10 12.95 619 12.6 to 20 0 4 0 5
1 0.44 10 3.94 117 12.6 to 20 9 12 8 13
2 3.84 10 6.49 66.5 12.6 to 20 17 20 16 21
3 6.49 10 12.95 437 12.6 to 20 26 30 25 31
4 12.95 10 25.5 30.9 12.6 to 20 36 44 35 45
5 > 255 21.3 12.6 to 20 52 64 — —
Vinld. MAX5969A/MAX5969BD ANV pp & VesBAERE L= EDTT
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REEREOYVO7PDL
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