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MAXS988A/MAX5988B

IEEE 802.3af ik, SME., H5X1/9522,
SEEs. DC-DCOV/N—-FAR

ABSOLUTE MAXIMUM RATINGS

(All voltages referenced to GND, unless otherwise noted.) VDRV 10 VDD cveeveeieeieeiceeeceee -0.3V to (Vpp + 0.3V)
Vpp t0 GND...ovvi -0.3V to +70V (internally clamped) PGND t0 GND ..o -0.3V to +0.3V
(100V, 100ms, RtesT = 3.3kQ) (Note 1) LX Total RMS CUITENE..........ovvivririiesiecceeeseee s 1.6A

Voo, WAD, RREFto GND ... -0.3V to (Vpp + 0.3V) Continuous Power Dissipation (Ta = + 70°C)
AUX, LDO_IN, LED to GND .....coooiiiiiiiiiic, -0.3V to 16V TQFN (derate 28.6mW/°C above +70°C).............. 2285.7mW
LDO_OUTto GND......oovvveiiiieiee -0.3V to (LDO_IN + 0.3V) Operating Temperature Range...............cccco..... -40°C to +85°C
LDO_FB t0 GND ... -0.3V to +6V Junction Temperature ........ccccoovoiiiiiii +150°C
LX 10 GND ..o -0.3V to (Vce + 0.3V) Storage Temperature Range...............cc.o..... -65°C to +150°C
LDO_OUT, VDRV, FB, RESET, WK, SL, ULP, MPS, CLASS2 Lead Temperature (soldering, 10S) .......c.cccccovvevieveenn.. +300°C
10 GND .o -0.3V to +6V Soldering Temperature (reflow) ..o, +260°C

Note 1: See Figure 1, Test Circuit.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional opera-
tion 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.

PACKAGE THERMAL CHARACTERISTICS (Note 2)

Junction-to-Ambient Thermal Resistance (6a) .............. 35°C/W
Junction-to-Case Thermal Resistance (0c)........ccovo.... 2.7°C/W

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.maximintegrated.com/thermal-tutorial.

ELECTRICAL CHARACTERISTICS

(Vpp = 48V, Rg|g = 24.9kQ, LED, V¢, SL, ULP, WK, RESET, LDO_OUT unconnected, WAD = LDO_EN = LDO_IN = PGND = GND,
C1=68nF, C2 = 10yF, C3 = 1yF (see Figure 3), VFg = Vayx = OV, LX unconnected, CLASS2 = 0V, MPS = 0V. All voltages are refer-
enced to GND, unless otherwise noted. Tp = T = -40°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 3)

PARAMETER | symBoL | CONDITIONS | MmN TYP  MAX | UNITS

POWER DEVICE (PD) INTERFACE
DETECTION MODE
Input Offset Current |OFFSET VypD = 1.4V to 10.1V (Note 4) 8 HA
E{ziicstti;ic[;ifferential Input dR z/,\\ﬁg; 1.4V 1o 10.1V with 1V step, 2305 255 KO
CLASSIFICATION MODE
Classification Enable Threshold VTH,CLS,EN Vpp rising 10.2 11.42 12.5 \Y
Classification Disable Threshold VTH,CLS,DIS Vpp rising 22 23 23.8 vV
Classification Stability Time 2 ms

o Vhp = 12.6V | CLASS2 = GND 9.12 105  11.88
Classification Current IcLASS toDZ%V CLASSZ — VDRV o 15 209 mA
POWER MODE
VppD Supply Voltage Range VDD 60 \Y
VDD Supply Current DD Vpp = 60V 3.3 4.5 mA

Maxim Integrated 2
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MAXS988A/MAX5988B

IEEE 802.3af ik, SME., H5X1/9522,
SEEs. DC-DCOV/N—-FAR

ELECTRICAL CHARACTERISTICS (continued)
(Vpp = 48V, Rgig = 24.9kQ, LED, Ve, SL, ULP, WK, RESET, LDO_OUT unconnected, WAD = LDO_EN = LDO_IN = PGND = GND,
C1 =68nF, C2 = 10pF, C3 = 1uF (see Figure 3), Veg = Vayx = 0V, LX unconnected, CLASS2 = OV, MPS = 0V. All voltages are refer-
enced to GND, unless otherwise noted. Tp = Ty = -40°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.) (Note 3)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Vpp Turn-On Voltage VON VDD rising 37.2 38.8 40 V
Vpp Turn-Off Voltage VOFF Vpp falling 30 31.5 V
Vpp Turn-On/Off Hysteresis VHYST UVLO (Note 6) 7.3 \%
Vpp Deglitch Time {OFF DLY zlﬁo?ef?)“”g from 40V to 20V 150 us
. tDELAY = time after (VDD - VCC)
Inrush to Operating Mode Delay tIDELAY from 1.5V 10 OV 123 ms
Isolation Power MOSFET On- Ty=+25°C 1.2
Resistance HON_ISO vee = 100mA T) = +85°C 1.5 ¢
MAINTAIN POWER SIGNATURE (MPS = VDRV)
PoE MPS Current Rising
Threshold IMPS_RISE 18 28.7 40 mA
PoE MPS Current Falling
Threshold IMPS_FALL 14 24 35 mA
PoE MPS Current Threshold | 43 mA
Hysteresis MPS_HYS '
PoE MPS Output Average
Current IMPS_AVE 4.8 mA
PoE MPS Peak Output Current IMPS_PEAK 10 12.6 mA
PoE MPS Time High IMPS_HIGH 95 ms
PoE MPS Time Low IMPS_LOW 190 ms
CURRENT LIMIT
- During initial turn-on period,
Inrush Current Limit [INRUSH VDD - VCG = 4V, measured at VoG 39 49 60 mA
Current Limit During Normal After inrush completed, Vcc = VpD
Operation 'Lim - 1.5V, measured at Voo 290 321 360 mA
LOGIC
WAD Detection Rising Threshold VWAD_RISE 8.8 V
WAD Detection Falling Threshold VWAD_FALL 5.8 Vv
WAD Detection Hysteresis 0.6 \
WAD Input Current IWAD VWAD = 24V 125 pA
CLASS2, MPS Voltage Rising
Threshold VCLASS2, RISE 2.9 v
Maxim Integrated 3




MAXS988A/MAX5988B

IEEE 802.3af ik, SME., H5X1/9522,
SEEs. DC-DCOV/N—-FAR

ELECTRICAL CHARACTERISTICS (continued)
(Vpp = 48V, Rgig = 24.9kQ, LED, Ve, SL, ULP, WK, RESET, LDO_OUT unconnected, WAD = LDO_EN = LDO_IN = PGND = GND,
C1=68nF, C2 = 10yF, C3 = 1pF (see Figure 3), Vg = Vayx = 0V, LX unconnected, CLASS2 = 0V, MPS = 0V. All voltages are refer-
enced to GND, unless otherwise noted. Tp = 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
%I;QESEQMPS Voltage Falling VOLASS?, FALL 04 v
RESET Output Voltage Low VOL_RESET | ISINK = TmA 0.2 %
RESET, CLASS2, MPS Leakage ILOG_LEAK -10 +10 HA
INTERNAL REGULATOR WITH BACK BIAS
Vaux Input Voltage Range VAUX Inferred from VaAUx input current 4.75 14 V
Vaux Input Current IAUX Vaux from 4.75V to 14V 0.65 3.1 mA
VpRy Output Voltage 4.2 55 \Y
SLEEP MODE
WK and ULP Logic Threshold VTH mgfa”'”g and VULPp rising and 1.6 2.9 v
SL Logic Threshold Falling 0.55 0.8 \
SL Current VgL =0V 62.4 A

RSl = 60.4kQ, V| gD = 6.5V 9.2 10.6 12
LED Current Amplitude ILED RSl = 30.2kQ, V| gD = 6.5V 19.2 21.2 23.5 mA
Rl = 30.2kQ, V| gp = 3.5V 21.2
II;aIEEjE)g(;urrent Programmable IRANGE 10 20 mA
LED Current with Grounded SL ILED MAX V3L =0V 20.6 26 314 mA
LED Current Frequency fILED Sleep and ultra-low-power modes 250 Hz
LED Current Duty Cycle DILED Sleep and ultra-low-power modes 25 %
Vpp Current Amplitude VDD Sleep mode, V| ED = 6.5V 10 12 14.5 mA
Internal Current Duty Cycle DivDD Sleep and ultra-low-power modes 75 %
Internal Current Enable Time tMP ENABLE Ultra-low-power mode 76 88 98 ms
Internal Current Disable Time tMP DISABLE | Ultra-low-power mode 205 237 265 ms
THERMAL SHUTDOWN
Thermal Shutdown Threshold TsD Ty rising 151 °C
Thermal Shutdown Hysteresis TSD,HYS 16 °C
LDO
Input Voltage Range Inferred from line regulation 4.5 14 \Y
Output Voltage LDO_FB = VpRvy 3.3 Vv
Max Output Voltage Setting With external divider to LDO_FB 55 Vv
LDO FB Regulation Voltage 1.2 1.227 1.25 \Y
Maxim Integrated 4




MAXS988A/MAX5988B

IEEE 802.3af ik, SME., H5X1/9522,
SEEs. DC-DCOV/N—-FAR

ELECTRICAL CHARACTERISTICS (continued)
(Vpp = 48V, Rgig = 24.9kQ, LED, Ve, SL, ULP, WK, RESET, LDO_OUT unconnected, WAD = LDO_EN = LDO_IN = PGND = GND,
C1=68nF, C2 = 10yF, C3 = 1pF (see Figure 3), Vg = Vayx = 0V, LX unconnected, CLASS2 = 0V, MPS = 0V. All voltages are refer-
enced to GND, unless otherwise noted. Tp = 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
LDO FB Leakage Current -1 +1 bA
Dropout VDROPOUT YLI_(?AOD_'E aone LDO-FB = VDRV: 300 mV
Load Regulation ILoAD from 1mA to 80mA 0.5 mV/mA
Line Regulation VLDOL_IN from 4.5V to 14V 1.4 mv/V
?r:/rirsc#(;lrjnt Protection love 85 mA
LDO_FB Rising Threshold 3.3 3.7 \Y
LDO_FB Hysteresis 2.3 2.4 Vv
DC-DC CONVERTER INPUT SUPPLY
VDD Voltage Range VDD,RISING | VcC = VDD = VwAD - 0.3V, risiﬁg 8 60 y
VDD,FALLING Voo = Vpp = VwAD - 0.3V, falling 7.7 60
WAD Detection Rising Threshold VWAD,RISE (Note 7) 8.8 \Y
WAD Detection Falling Threshold VWAD,FALL (Note 7) 5.8 \Y
WAD Detection Hysteresis 0.6 \
POWER MOSFETs
High-Side pMOS On-Resistance RDSON-H ILx = 0.5A (sourcing) 0.54 Q
Low-Side nMOS On-Resistance RDSON-L ILx = 0.5A (sinking) 0.14 Q
LX Leakage Current ILX-LKG \:[1?/;0\/((\;/%; ’2%) Vix = (VPGND -5 +5 A
SOFT-START (SS)
Soft-Start Time tSS-TH 10 ms
FEEDBACK (FB)
FB Regulation Voltage VEB-RG 1.203 1226 1.252 \Y
FB Input Bias Current IFB VER = 1.224V 10 200 nA
OUTPUT VOLTAGE
Output Voltage Range VouT MAXS988A 30 °8 %
MAX5988B 5.4 14
Cycle-by-Cycle Overvoltage Rising (Note 8) 100.5 103 108 .
Protection vouT-ov Falling (Note 8) 985 101.1 104 %
Maxim Integrated 5




MAXS988A/MAX5988B

IEEE 802.3af ik, SME., H5X1/9522,
SEEs. DC-DCOV/N—-FAR

ELECTRICAL CHARACTERISTICS (continued)

(Vpp = 48V, Rgig = 24.9kQ, LED, Ve, SL, ULP, WK, RESET, LDO_OUT unconnected, WAD = LDO_EN = LDO_IN = PGND = GND,
C1=68nF, C2 = 10yF, C3 = 1pF (see Figure 3), Vg = Vayx = 0V, LX unconnected, CLASS2 = 0V, MPS = 0V. All voltages are refer-
enced to GND, unless otherwise noted. Tp = 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

INTERNAL COMPENSATION NETWORK

Compensation Network Zero-
Resistance RzErO 200 kQ
Compensation Network Zero-
Capacitance CZERO 150 pF
CURRENT LIMIT
CLASS2 = GND 1.45 1.64
MAX5988A
o CLASS2 = VDRV 1.66 1.79
Peak Current-Limit Threshold IPEAK-LIMIT CLASSZ = GND 075 081 A
MAX5988B — ' '
CLASS2 = VDRV 0.85 0.94
CLASS2 = GND 1.9
MAX5988A
Runaway Current-Limit IRUNAWAY-LIMIT CLASS2 = VDRV 2.2 A
Threshold N i MAX50888 CLASS2 = GND 0.93
CLASS2 = VDRV 1.07
o MAX5988A 1.5
Valley Current-Limit Threshold WALLEY-LIMIT MAXG938E 075 A
ZX Threshold lzx 25 mA
TIMINGS
Switching Frequency fsw 190 215 238 kHz
Frequency Foldback fSW-FOLD 95 107.5 119 kHz
Consecutive ZX Events for 8 Events
Entering Foldback
Consecutive ZX Events for 8 Events
Exiting Foldback
VouT Undervoltage Trip Level to o
Cause HICCUP VOUT-HICF After soft-start completed (Note 8) 55 60 65 Yo
HICCUP Timeout 154 ms
Minimum On-Time tON-MIN 113 140 ns
LX Dead Time 14 ns
RESET
VER Threshold for RESET . o
Assertion VEB-OKF VER falling (Note 8) 87 90 93 Yo
VER Threshold for RESET - o
Deassertion VEB-OKR VER rising (Note 8) 91.5 95 98 %
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IEEE 802.3af ik, SME., H5X1/9522,
SEEs. DC-DCOV/N—-FAR

ELECTRICAL CHARACTERISTICS (continued)
(Vpp = 48V, Rgig = 24.9kQ, LED, Ve, SL, ULP, WK, RESET, LDO_OUT unconnected, WAD = LDO_EN = LDO_IN = PGND = GND,
C1=68nF, C2 = 10yF, C3 = 1pF (see Figure 3), Vg = Vayx = 0V, LX unconnected, CLASS2 = 0V, MPS = 0V. All voltages are refer-
enced to GND, unless otherwise noted. Tp = 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

VLDO_FB Threshold for RESET VLDO_FB falling, LDO_FB = VpRy o
Assertion VLDO_FB-OKF (Note 9) 90 7
VLDO_FB Threshold for RESET . o
Deassertion VFB rising % %
RESET Deassertion Delay 4.8 ms

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 2.

Note 5: Effective differential input resistance is defined as the differential resistance between Vpp and GND, see Figure 2.

Note 6: A 20V glitch on input voltage, which takes Vpp below Vop shorter than or equal to topr_py does not cause the device to

exit power-on mode.
Note 7:

mode, the WAD must be detected and the Vpp must be within the Vpp voltage range.

Note 8
Note 9:

Referred to feedback regulation voltage.
Referred to LDO feedback regulation voltage.

The WAD detection rising and falling thresholds control the isolation power MOS transistor. To turn the DC-DC on in WAD
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(Ta = +25°C, unless otherwise noted.)
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IEEE 802.3afill, SME, I5X1/9522,
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(Ta = +25°C, unless otherwise noted.)
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8 VDRV ML E 9, VDRVIIGNDEZETY, VDRVEAZBEIFRDEEH ICER LR NTLEE L, VDRVEGND
BICTUFDNANZR A T o EEGEL T 2SN,
— 2 —TE—RA2—TIV A SLOILTIIT YIS TTFNARIIR)—TE—RIZIBITLE T, SLEGND
9 SL LIRS 2 9MIIHIEH (RS CLEDE R (ILep) 28 EL £ 7%
BIEEHE— RAF—TILAA. ULPIZHEBEV/ X1 7 2L —ILADSOKkQDNE I 7Y THERABHZ T
__ WFET, ULPHA O—Ic 7Y — NS HIoREETCOSLOT T TV C BEBHE—Rh A 2—JILanEd,
10 LP BEBHT—RHPAZ—TILENTINBEE, FNARDEBBHIIR—TE—REISSICEF SN,
MPSICHISL D DRBEBHR—TDBEHBMEH-LET,
OSA2BIRGTF . ISA2EESTHIEAIE. VDRVICEZL TS\ 52 1EELTHIEEIT.
1 CLASSZ | GNDIc##ELT<IEE 00,
MPSA %—JILiEF. MPSHEEAZ I BIEEIF. VDRVICERL TS0\, MPSHEEEA IICT2
12 MPS S&13. GNDICERL TS,
#F—TRL A VRESETH A, RESETHHIE. LDO OUTZ/IZFBONTNA D BREENI0%E T
13 RESET @5&EO0— BB SNEd, RESETIZLDO OUTEFBOMm A AR EMEDIS% % LB>TH H4.8msiEIC
NICEYET, BRLAVMESIEREGEDZZICLTIES 0,
LDOLF1L—%74—R/\WHZ A, VDRVICES LT T Uy rOLDOHHBETHS3.3VAEH
14 LDO_FB | g2 %/-13L.DO_OUTEGNDRIDIEH S ERICEH LTI ZLDOHHEEE LTS,
DTAOE—RAZ—TILAA. WKIZREEEV/ XA 72 L—ILADS0KQDREE TIL 7 THERERZT
15 WK WEF, WKDIFRII VST, FNA IR —TE—RERT LCBEEEE— R(DT 10— R)ICH
FLET,
ACEET7S TORHEEBAN ., ACTS TotEHIE. WADEGNDREIDEEH'S. SV EDE =1 2—T )L
16 WAD SNZET, ACEEFY SN BEHETBIEE. 71 /L —> 3 pF 2L/ ST —MOSFETH A IIC B £ T,
ACEE 75 7% 1-13Z2DtDBBNEHEAER LA MES 3. WADEGNDICEZEREL TS0,
17 Vpp FDEBEAT. VopEPGNDEIZE8NF (Min)D/NA/NA AV FoHAFEHZEL TS0,
DC-DCOV/N—SBBAN. Vo741 /L — 3> pF+ #IUMOSFETIC&E TV el B s nE 7,
18 Vee VecEPGNDRBIC 10uF DY F o ETUFDES I YoV FoH aRIICEE LTS 0,
BRI TR, DC-DCOAV/N—=5D/INT—EBDERT S RTY, XF—#E#H CPGNDZGNDIZ#E#H LT
19 PGND | <721\, PGNDEBIREE 74— R/ N 2EBOD 77 L 22 LTEALENTL S0,
20 RREF 2 FrIBIIES .. GNDEDRIZ24.9kQDIEIR(Rsig) &L T EE L,
_ Ep THRR—ZRINYR, THOZR—ZR/ VY REGNDICHEEL TS0,

Maxim Integrated
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#1

PDA>257x—2R

MAX5988A/MAX5988BIE. 72X 1/0ZX2 PD&EL
TIEEE 802.3afff 8 ICEMN T HPDD/HDREEA
FII—AEEZHNBLTINET, oD T/ N1 UL,
B—DOWMI T I FriEmaERLTRES T2 FvH
KUOBFE I TFraRHBLE T, WEMOSFETIZPSEA'
BAZEMLUTWEWEEIS/ Ny oOVIN—=ID 5Dk
ERMELET, INODOTFNARIIEHTI—XIZHINT
TOUAATDRNERA 72V N ERIELET, TNnodD
TINARE, BOLNERTIZERNTIT )Y FIRE
HEDEHE—MEEBEOYO7 I MUVLOYAEA THY.
YAZNT T —=TILOERICEDROY TZ@HEL. 1%
H. . BKXONT—F /A TE—RBDT ) YF T —
BRZERIELE T,

BEE—F

INoDT/INAZUE VppIZIEUT3DDEEDE—RT
EELEJ. 3DDE—REIF. BHE—NF DEE—R
BRUBHE—RTT, 7/ Vpph'l.4V~10.1V
DEZITHREE—R Vpph'12.6V~20VDEEICHFEE—
RB. ANBEAVONEEBATNDESICENE—RTT,

BHEE—F(1.4V = Vpp = 10.1V)

BEE—RTIE. INSOTNA RIS T2 F =BT
ZVpplc iU 9, A, BEHE(PSE)IZ2DNE
FEAVoplZEIIIL. E55E1.4V~10.1VOEET, 1
S1F1V (min)T9, PSEIZEENIERASTEL T, 24.9kQ
D ITXTFVIBMOBEEERRLE T, BUL ITxTFv
BHOEHIZ, 24.9kQ DT 2 F v ik (Rsic) ZRREF
CGNDRICEHmL TS\, BHE—RE. T/31 2T
VDDZRREFIZEIML. F/NA RIZEBVppA 7Y hE
FIS10VALL T TY, RESAA—RICLBDCATEY A
3 I TFPIEBROAEICRENEELES 2 FHA,

S¥E—PF(12.6V < Vpp =< 20V)

DEE—RTIE. INoDTNARIITSRV/OSA25
HERELULFY, PSEIF12.6V~20VDHEEE%=
BmL. 2BEBERZAELE T, INS5DT/VNA R
24 IkQ DA FEH(RsIG) B KU CLASS 2w F = ER L
T, DFEBERAE10.5mA (/>X1, CLASS1 = GND)%
7=1318mA (U =>X2. CLASS2 = VDRV)ICERELZ9,
PSEldCNZFERLT HIGITD2RRENZRELEXT,

Maxim Integrated

DEEBERICIT. TNARXDBEEBRICEODTRANDER
NEFEndicH. PDICEDTHREND 2ERISIEEE
802.3affRtEDEERICKEUFE T, T/NNAZALDFEE—R
HRTIDE. REERIIAIIEIET,

EHNE—F(Vpp = VoN)

BENE—-RTIE. ZhSDOFT/N1ZUIVpp&EVecBD 741
VIL— 3 MOSFETZR2ICAVICLET, 2noDT
INAZUSINy L FaL—5E&A =TI, LDO%A $%—
TIVLFET, ThoDFNA RS, DTA40F—R, RJ—
TE—R. FEISBEBAT-ROBELHUET, /\Y
L F21L—5&ELDOE. DT AOE—RTDHIRA #—
ILEnZET,

INSDT/NA L, VophMREEAY I7 IR Ly i3
JIVR(VoN) & LEIDEBHE—RICBITLET, VophVon
ZEESE. TNARIIHEpF v RILT7AV L —2 3
MOSFETZ7 LT B CRAERFIFRE Z49mA (typ)
ICERE LISIKRETVecZ Vpplc ##i L& 9. VeehVoplc
HDE, BABRNRABRFBUATDEE, 71/ L—
U3 UMOSFETIZREICAINIKIEY, 71V L—23>
MOSFETA'RZICAVICKEDE. TNNARIIBARFIRE
321mA yp)ICZEBL LY, /\yoa/N\—%I3. 71/ L —
I VMOSFETAIREICA /IZHEDTH S 123msiE
TN ET,

REEOVO7POM
NSDT/NNARIIEAROOVOEREBLETEEL. F—
7 UVLOR Ly 2 3)L R (VoN)I338.8V (typ) T, 77—
ZFIUVLOR L w2 3L (Vorr)id31.5V (typ) TYe AL
BEHIVONELEEDE. FNAIIENDE—RIZETL.
N7V L —2a>MOSFETA A IZHEY E9, AHEE
hitorF pLYKWRIFEICH /=D T Vorra FEl1SE. MOSFET
BLO/INYOAVIN=IHFDICIEIFET,

LEDFSA/N

NSDTINARIE. 1DDOLED., F/=I3EYICEHR SN

=¥ OLEDZEE L. R KLEDEEIL6.5V T, X!J)—

TE—RBKLUBEEBNE—RTIE. LEDEZKIZI25%D

TFA—TATAOIT/NIVABER SN, KESIIRSLIC

KDTCEEREESNE T, LEDRSANERDARETEII. R

([CREDTRSLZERLT10MA~20mAICEEERBET T,
LD = 646/RgL (MA)

ZZTC. RSLDEAIIFKQTY,
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A)=TE—FBSIUVBEENE—F
NSDTNAZUE, R)—TE—RBLUBEREHNE—
FEfgaTHY. ENODOE—RFTIERBpF IV
L—232MOSFETIZ A VICHFEn, /Ny oLF+a1lL—
HNIANBIET, R—TE—RTIE. LEDRSA/\HH
(LED)IZLEDE R %Z25% DT 1—TA A DIV T/N L AE
ggﬁbig_o E— 7|_EDEE,//|L(||_ED)Li%f—ﬂjﬁwﬂRSLL
SOTEEEINE T, R —TE—REAX—TITDIEE
I3, ULPHMIRIE 13/ \1 1 > E—4 2 ZDIRBETSLIC
MR YUDEEMULTLES 0 R—TE—RAIZDT
AOE—RDODHBITITDIENTEXT,
BEEHE—RTIE. 7/N\AMRISIEEERIEDEH T2
FraffRLicEE. R)—TE-REUELEEBHER
BIDIENTEET, BEBAE—FAMRX—TILAS

ULPLE. 7/ \A ZDWEBBV/ XA T ZNDS0KQD T IV T

EHICED, ABTNTICRFSNE Y, BEENDE—H
HA =TI DHEIE. ULP = LOWDIRRETSLICIL T
WIvoZmLT<EZEl\ BEENETE-—I\EVITAD
E—RDODABITIDIENTELT,

A —TE—REIFBEENE—FERTLCEREE
EBRAT2IHEE. VI E—RAZ—TILAAWK)IZ
I EYTYDZEMUTLES 0N,

Y=y hT U RE
TINZDIRENSICITETDE B TA IV E
e, TINARESYhITULET, BRTAILNIK
BZBREITDIEEIE. FREMN+I3S5TUTICETIS
RENHUE T, =YLy bIT DU REDERBE.
TINAZE) Y hENET,

WAD®DERRRA

ACERT7HY 7713 EDHEIIEEFERLTPDIZHRE
27 )—23 Il IRSDTNARISACERTSY
ToEHEBATOED,

ACEE 7Y 75I3WADEPGNDREICEFicsnEd, I
S5DF/INA ZE. WADEPGNDREIDEEN8.8VLAEDE
ZICACER7Y 7o %=EHLE9, ACEIRY 7oh'&H
EhdE. RE7AYV L —2a2MOSFETIZZ TIZ7ib,
NEERV =TI ENET,

BB IRZWADICHE#H L. WADEVDDEIZ S A7 — R
ZHEHL. WADEVCCBICTI A —RaEHEL TS0\,
F3BLUHADEET T ) r—2 3V EEESRLTL
=l

Maxim Integrated

77— ERIE. MITIAIAF—REERLTH
BNENRNVoDH L UVCCICHREBRIRECH D MR
DWENHIET, DC-DCOEEZRBEE T DI,
VoDDBEISVODEXHEANTHDBENHY X T,
DC-DCIVN—=YDEMFEZRREE T DI=DIC. VppBK
OVccDEREIFIZENTYDICHNTEVULETHDDE
HUEIHA L EDITYITIEFVoDHKUVeeh' 7. 7VE
TETLTEDC-DCOAVN=ZIIF T EINE T,

x RRBICACER7Y THYDHTEMES DIHE. WADD
BEIIVDD > 8.8VEWSRHZBI-ITIENTEDRE
nHY), BEIFIWAD > 8.8VIZHEUET,

AR _7PLF21L—FENYIINLTF R
NEEEL F1L —5IFVDRVARNZREIRICEMHLF T,
VDRV /3ld. VDRVEGNDE ICERES Nz 1uFpI 7>
HTIOqIFEINET, LF1L—YISHEERERT.
N EEEAN\DIEEICFERATD I EIdTEZ BAS VDRVLZ.r
VAUX ZIE L TVDDE 2 IIVAUXD LT NMNC K DHEE
BETY, WELFa1lL—%I3. PDt/\/’jj//\—ﬁwﬁ
ﬁ@iﬁf’ﬁt:ﬁ%émé\t‘%

VouTth'4.75VEA EDIBE. VourZER L TVDRVEE
L¥alL— 95/\J7/\4713—5«~<‘:7} ‘“CEF9, VDRV
DINYIINA T ZIZEY. VopD bW Vouth o EBA#RA
g, 7NAZOWEHBELELFE T, Voura/ VWU
AT7RELTHERATDHESIE. AUXZEVoUTICEZEERL
TLEE L COBKTIE. /Ny oZaAVN—5DH NN =
DREENEBEIELEHE. VDRVDOEEEEHA VDL S
VauxiCtiWEhU &9,

F—TIViREBA X MRE(CDE)
T—TIVHEANY I OREEIEZRET DD,
TOVOBEYZ Y THNEESNTINET,

DC-DC/N\yoaAvIN—%
DC-DC/N\y o v/N—%lF. PWM, E—JEBRE—K.
BEBREHEAXEZERBLT. BSRBECEEZEMIC
FTRDERBLKERLCT N —FTIFVERBLET,
ZD/NYoAIN—=5138.8V~60VDIA A EEEE
THEEL. 1.3AARTICBNTEXRCAWDEHE LA
YIR—KLET, oD T/ 3. UVLO, B~
o, BV TS UFOTAEBREIBRABA T ERIFE.
PAOINEMDE—IVBERRE. BLOTAUIVEMDH
HBEBEEXREEZSCIELL VR J%l%ﬁ‘é&?—i‘:ﬁi\b\ HEEEE
FEESHTNET, AR TA—ILR/NNYIBRANEE
INTHY. BEFGROIAYTF U ITRREAED TR
INMENELELET,
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BB I7A—IV RNy OREICLDSWEEGTIE
ZNSDTNARII, 8EIEKELTA VY IOYERODEO
VOZNEETDERRBMIA—ILR/INY OE—RIZBETT
LET, BRENTRDICAKESKA VI OYERNEOL BB
LBWIRRTIE. RAMYF IR EIT215kHZ T,
BRE T4 —ILR/INY DB —RTIIR Ay F I BREH
107.5kHzICIE T L. EAZBOMEHLAELELEFT, 8D
DEHGLUIERAVF U IBRBICHIEWA VT OB RN
FOz@BLEMNDES. 7T/\1RIIBEE—RIZEY
F9, EBEBFICITVINZIY—RDE0%N T T ITDETH
FHICERB A —ILR/NY OE—RICEIET,

EAv7TE—F

INODOTINARIE, BNy TIREWBEENELTINVET,
EAVTRENNIAEINDE. FINARSA VT IIE
RONL—BRBIRIETDET/ N1 ROMOSFET%
ZF2ICLTO—Y1 ROMOSFETZ 7 (L&, #lEO
Dy oE154msFOTHh oMLV TR —ho—o
A&ERAFT, ENVTE—RIF. VINRI—MEHSID
BEEET—RFOEBICHNT, /N1 KMOSFETD
ERVBEERGBAL v aILREBRxDENI SN
F9, T BEIEE—RIIHOWTHEABREEANR N
DEELEBEICEEAYTE—RANIAHSThET, &
niE. BETA—RN\YOBENG0% (typ) U FICET
LEBSICEELTY,

RESETHH

NSO FTNARIF, LDOFIERAYyF oI FalL—
TONTNHOIHDEELLDEBENICERLIZZEERT
F—=TRLAVDRESETENAEBATIVET, LI hn
DLF1L—IWZFDRENNTA— RN IEDIO% %= T
[%&. RESETHE AN O—ICAY &Y, RESETIE. @A
DLFIL—IDZENZNDEDIS% % LEE>THS
4.8msBIC/NAA 2 E—F U RITHIFT,

BHMIFE IR F+(MPS)

N7 /N1 XIS, |IEEE 802.3aftRt& 2T BSMPS
ERATWEY, ZHIIR—FDRNER(10MA)EHIFL.
PSENSDENIKIZFLETDEDTY, TnoDT/N\A
Z2UI R—=RERMTAMALLTDEEMPSE—RIZEITL.
R—RNEBRNVAOMAA EDEEMPSE—REZRTLET,
ZDOMBEIS. MPSIHEFZVDRVICEHKIDZEICEDT
A x—=TIbEan. F=IEMPSIHEFAGNDICERTDZE
&> THrE—TJIlEnEd,

PTVr—2a w8

ACFPITHILBENE
ACEIR7Y 7515 EDHBENREZERLTCPDICIGE
77 r—23vABIC. INSDT/NA RISACER 7S
To@EHEHmATNE T, T/ RISVpDERKY EWAD

Maxim Integrated

BRZzE%L. WADA'BEESNDEXL—XICBRZZ
NICHWE &Y, ACER7Y 74 IEWADEPGNDR (S
EBHRIntd, choDF/N1 213, WADEPGNDRI?D
BENB.8VULEDEEICACEBR7Y 7o %EHELET,
ACEBR7Y Tohietiends. RE71V/L—23Y
MOSFETIZZ# 7Y, BEERMNT1E—TILen,
TINARUIVecZNT LCHBIENRENSBNZRELET,
HEENREZWADICHEHR L. WADEVCCEICH A7 —R
IR CLEE N H3BIURADEET T ) r—23Y
EERESRLTIES0.

LDODHHEEDRE

RAOLDOL 1L —&H'FAARET, O ICER
BEZMHiEITDIENTEEZ Y, LDO_FBZVDRVICER
BHRIDIEICEY. 3.3VDTUYNEBENMNERESN
F9, BELDHNEBEREICTDIHEEIF. LDO_ OUTHK U
LDO_FBECGNDBICHEMAEHRZEHE L TS0,
24— RN IEFIST100kQDEEARICLTZS0,
B/NHANERESIIEOMAT, Y—VILIvyhTDIUD
MIAZESIZHOICERICEATDERNRETY, LDOL+1
L =23, VOUTICLD#E. ELDEBERICKDIRE.
FIRFERBICT SV INDEHEN AT I, LDOI.
INYOAVIN=I N RENBEISETDEA =T ILSh
F9, LDOWE. /Ny IaAVIN=IHWF TIZBDHRERIR
BTRIMBEICTAE—Tleng Y,

INYDAVIN=DHENEEDRE
INYDAVIN=IDHABEIS. T4 — R/ N TIERDERD
NELEZEZDIEICEDTERESNET, HABEIS. 3.0V
~5.6V (MAX5988A)&7z135.4V~ 14V (MAX5988B)
ICBRETDIENTEE Y, FBOEBEEIFT.227VICREL
TNEY, FBimFAolEAnESOEY—DML—X
3B 74—\ OERIEH 10kQISHEF L TLTE
=0y,

12505 DER
RAEERLTA I ITERIRLTEE N,

L Vour x (Vec - Vour)
fs x Vee x Lir  lout(vax)

ZT. LRIZAMFO5 )y TIVERERNTI—TAFA
7)b?®$%ﬁsaum@kb$?% SDOMECRELZ
KIRIDHIC, 20%~40%(D%BIODL|R%E3*RIJC<T:“
Ty BEWHTONIETRICEESIDHDDHT, HBER
EEU%EDCEE?FLTEU)&L\/( VEUY = ER b?(fié(,\o
ZLDIBE. MR TI A NIATYA Th 8
CDJ%?RH?Z’CTO EDOAT7ME éﬁﬁﬁ?éiﬁAT% ZI/
ET/NAZDERFIRICHNTEFMUENZTDTREKR
ESHWETT,
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VecABAFHMiER

ADDAVFUoHIE. ANBREIOANDERE—TVER
HIDEEHEIC. ICHDRAYF T/ AX=EBRLET,
ANV TINEEREEFOSBENICHITFL. AV —UC
T4—RN\voESnN2aRR¥) Y TIVERES/NEICH

ADEDIC. EANBEIIRATEZAONDEULICLT
<FEEby
D x Tg x|
CIN_MIN = = ="~ S —OUL
IN-RIPPLE

22T VIN-RPPLEWEAADVFUHIIIDDRAHFBA
DIV TIVERET., B IMANEED2% AT ETDEA
WELZT, DIZT1—71412)LVouT/VIN) T, Tsld
21 YFIBHB(1/fs)TY,

SRR YF U IBRMNANY -2 &EBET. AH
AVFUHEEDTCOv N ENDEDIC. ZAYF T
BIREICHITDALDA T DA E—F 2 EAND
V=ZALATICLTLEE W ARV FTUHIE. 1Y
FUIBRICEOTRESND )Y IVERDEHIES
IRBEHLHYEY, RMSAHUYTIVERIZ. ARTS
ALNET,

\/VOUT x (Ve - Vour)
VIN

IRIPPLE = ILOAD X

ZZT. IRPPLEIFEAARMS )Y FIVERTT,

HHIFHDER
HAIAVTUYOBERICEIDEREL/N\SA=TII. BE
fB. ESR. ESL. BLUBEEBRDEHTY, INnsSid.
DC-DCIAVN—=5DEMFMEREM. HH) Y TIVEE.
BIOBEREICRELEZT, HAUYTILE BHaY
TUTICERSNDEROEE, I T Y DESRICED
BERET. BXODAVTUHOESLICKDEEREFICEIDT
EELIYI, BHBE. ESR. BIUESLICERTDHES
BRI EBELTZE L,

VRIPPLE = VRIPPLE(C) + VRIPPLE(ESR) *+VRIPPLE(ESL)

]1. ERETOBERR

ZZT. HAOBE. ESR. HXUESLICERATDHANY
T UMFDEHSITT,

VRIPPLE(C) = &Clgﬁ
VRIPPLE(ESR) = p-P x ESR
VRIPPLE(ESL) = ltPC;,z x ESE
EES

VRIPPLE(ESL) = 7~ x ESL

FrINWITNAKRENAIIBEUET, E—TbhvE—2D
A5 05EHR(pp)ld. RDESICHYIFET,

Vee -Vour |, Vour
fgx L Voo

lpp=

BMIICEAOTUTEERTDEEIE. oD% E
BALTLZS 0, BRINAEIT. TONYA TR
BOTANMIEDTRELTL S, Uy TIVERH N
IWNFE HABEV Y TIIHDRBLBIES, 1505
DY TIVERISA T IERRDDERCTH DD, 1
FOFUINKENIEEHBEIY TILITRDLFT,
AVIN=FDRAVF U ITRIEEICH L\—CTEEESR&BCJZUTEE
ESLERDEZ Iy T T EFERLTEZE L,
IVOAVT U RERTHIES. ESLLZET%’JU‘)j)l/
BEISFHEEICHIHTT,
HAOBEDERICLOTEAMBELENRZVE T, BF
BB, HAIIEREFICESR x lLoap/EldZfELE Y, OV
NO—ZAWETDREIIC. 1Y oyBL0EHaAYTY
OMEICISCTHAIFESIZEBLET, LIdn<TdE,
AhA—2H B LCERICERESINEICBUHENE
EEZELLEZI, JMO—ZDIERFBIF. 7O0—X
RIL—THEIRICE O TRFVE T, FEHEHLENZIES
EIFENSREICKY. TELDELOHINTSHICKELS
BRTHIEEFFEZT,

OUTPUT CiN Cour
v) CERAMIC ELECTROLYTIC CERAMIC - CLASS
3.3 2.2uF/100V 10pF/63V 1 x 100uF/6.3V 33uH/1.4A 1
5 2.2uF/100V 10pF/63V 1 x 100uF/6.3V 47uH/1.6A 1or2
12 2.2uF/100V 10uF/63V 2 x 10uF/16V 220uH/0.8A 1or2
Maxim Integrated 15
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PCBLA7Vb

) TRELCEBRZRIEIDIFGIS. FTER\PCB
LATOMDERICEETYT, REDMREZEDIEHIC.
MAX5988AMEVHY bDLAT7IMEB—ICTDIEN
BCHBEINT T, TEHNRERIFEIL. BHLEPCBLA
TPORETDIZDIZAT DA RZA UNREDTLES0Y,

D)

ANBIOEAAVTFUHEEBRI SR TL—IC
BRLTEE W OINTOIAV T U HEESTTV
RTL—NTEEL TS0,

2) Vpp. Vce. AUX. VDRVD OV FUHIZICH LV

3)

LI DI FOTEDREICEREL. BEMG N —
R=E@ALTLEE N, BRI SV RTL—2(PGND
ISR EES TSV RTL—(GNDIZEFR) 0Bt L
[QQ/1={AN

RERDEEBIT. CTEDRIEINDNDOARCLTLE
S ZAYFUIEROFBBISELCTC, LX. HH

Maxim Integrated

4)

5)

6)

7)

AVTFUY BIOAADIAVTUHTERSNDIL—
T ERIMEL T EE L,

ICOBEMIFTSL. MRBIURBHIERMEZSSIC
EIDI2HIC. Vop. Vee. HSKIUPGNDZER]IC
REEDHFRRI I LTI TES 0,

INTDT1— N\ IEGEHNEERNTHD L%
FEERLCLIZE L TA— R\ IIBMB LU HERER
mid. TEDRVICDIELICEELTLIZS L,

LXBEDESRRAYF o TimFId. BRET7FOTHE
B(FB) OB/ IBICERLTIES 0,

TINAZDEPRD/ XY RICHREHDE 7 ZEEL T
A TERSNDEAPCBDIEIC K DTIHRIIICHEL
TNDLOICLTLES L. EVDHEB RIS Tmm~
1.2mmEYFTY, T—VILETIF. XV F0iE
(7 2@y =nfz/M2/XLIL(0.3mm~0.33mm) %=
EALTES 0
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B, DC-DCaOVN—FAR
BEP T —2av BB

) ] : >7
RJ45 AND cl _I: I I+ c2
BRIDGE |  680F 22— qouF
RECTIFIER
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