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ABSOLUTE MAXIMUM RATINGS
IN to GND (MAX8576/MAX8577) ... -0.3V to +30V

VL to GND (MAX8576/MAXB577)....c..cccvevviiiiiiiiiin, -0.3Vto +6V
IN to VL (MAX8576/MAX8577) ...ccocoven ...-0.3V to +30V
Vee to GND (MAX8578/MAX8579) ..o -0.3V to +6V
SS to GND (MAX8576/MAX8577) .......cu...... -0.3Vto (VyL + 0.3)V
SS to GND (MAX8578/MAX8579).... -0.3Vto (Vce + 0.3)V
DL to GND (MAX8576/MAX8577) .......c....... -0.3V to (VyL + 0.3)V
DL to GND (MAX8578/MAX8579) .............. -0.3Vto (Vce + 0.3)V
BSTHO GND ...ovviiiiiicccee e -0.3V to +36V
BST 10 LX i -0.3V to +6V
[Xto GND ...... -1V (-2.5V for <50ns Transient) to +30V
DHO LX oo -0.3V to +(VBsT + 0.3)V
FB 1O GND ..o -0.3V to +6V

EN to GND (MAX8578/MAX8679EUB) .........cceeveen. -0.3V to +6V
OCSET to GND (MAX8576/MAX8677) ........ -0.3Vto (VIN + 0.3)V
OCSET to GND (MAX8578/MAX8679) ........ccvvvnn. -0.3V to +30V
OCSET to LX (MAX8576/MAX8677) ............ -0.6Vto (VIN + 0.3)V
OCSET to LX (MAX8578/MAX8679) ......cccovvrrannn. -0.6V to +30V
DH and DL Continuous Current ..........ccccccooveeien. +250mA RMS
Continuous Power Dissipation (Ta = +70°C)

10-Pin uMAX (derate 5.6mW/°C above +70°C) ........... 444mW
Operating Temperature Range ... -40°C to +85°C

Junction Temperature...................
Storage Temperature Range
Lead Temperature (soldering, 10s)

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 = 12V (MAX8576/MAX8577 only), 4.7uF capacitor from VL (MAX8576/MAX8577 only) or Vcc (MAX8578/MAX8579 only) to GND;
Vce = VEN = 5V (MAX8578/MAX8579 only); 0.01uF capacitor from SS to GND; VFg = 0.65V; VBsT = 5V; Vi.x = VGND = 0V; VOCSET =
11.5V; DH = unconnected; DL = unconnected; Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)

PARAMETER | CONDITIONS | mNn 1Y MAX | uNITS
SUPPLY VOLTAGES
MAX8576/MAX8577 5.5 28.0
IN Supply Voltage \
IN = VL (MAX8576/MAX8577) 3.0 55
Vcc Input Voltage MAX8576/MAX8577 3.0 55 \
VL Output Voltage lvL = 10mA (MAX8576/MAX8577) 4.75 5.0 5.25 v
VL Maximum Output Current MAX8576/MAX8577 20 mA
VL or Voo Und I Look Rising 2.75 2.8 2.90 v
or V¢ Undervoltage Lockout .
(UVLO) Falling - 2.4 2.45 25
Hysteresis 350 mV
ViN = 12V 0.6 2
No switching, VFg = 0.65V _ B
(MAX8576/MAX8577) Vin = Vv = 8V 11 3
Supply Current VIN = VyL = 3.3V 0.6 2 mA
VEN = OV or VEg = 0.65V, no Vce =5V 0.6 2
switching (MAX8578/MAX8579) Vce = 3.3V 0.6 2
REGULATOR
Output Regulation Accuracy VFB peak 0.593 0.6 0.607 \
Output Regulation Hysteresis (Note 1) 125 20 28.0 mV
. FB falling to DL falling 50
FB Propagation Delay — - ns
FB rising to DH falling 70
Overvoltage-Protection (OVP) 0.70 075 0.80 vV
Threshold
High-Side Current-Sense Ta = +85°C 60 A
Program Current (Note 2) Ta = +25°C 42.5 50 57.5 H
2 M AXIW
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 12V (MAX8576/MAX8577 only), 4.7uF capacitor from VL (MAX8576/MAX8577 only) or Vcc (MAX8578/MAX8579 only) to GND;
Vce = VEN = 5V (MAX8578/MAX8579 only); 0.01uF capacitor from SS to GND; VFg = 0.65V; VBST = 5V; Vi.x = VGND = 0V; VOCSET =
11.5V; DH = unconnected; DL = unconnected; Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Tp = +25°C.)
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PARAMETER CONDITIONS MIN TYP MAX | UNITS
High-Side Current-Sense
Overcurrent Trip Adjustment VIN - VOCSET 0.05 0.40 \
Range
Soft-Start Internal Resistance 45 80 125 kQ
Fault Hiccup Internal SS Pulldown Vix < VOCSET and VB < Vss 250 nA
Current
DRIVER SPECIFICATIONS
. ) Sourcing current 2.6 4.0
DH Driver Resistance — Q
Sinking current 1.9 3.0
) ) Sourcing current 2.6 4.0
DL Driver Resistance Q
Sinking current 1.1 2.0
Dead Time DH Iow to DL high and DL low to DH high 40 ns
(adaptive)
DH Minimum On-Time 140 245 ns
o ) Normal operation 120 220
DL Minimum On-Time ns
Current fault 580
BST Current VBST - ViLx = 5.5V, VL.x = 28V, VFB < Vgs 1.65 mA
EN
Input Voltage Low Vce = 3V (MAX8578/MAX8579) 0.7 \
Input Voltage High Vce = 5.5V (MAX8578/MAX8579) 1.5 \
THERMAL SHUTDOWN
Thermal Shutdown Rising temperature, hysteresis = 20°C (typ) +160 °C

ELECTRICAL CHARACTERISTICS

(VIN = 12V (MAX8576/MAX8577 only), 4.7uF capacitor from VL (MAX8576/MAX8577 only) or Vcc (MAX8578/MAX8579 only) to GND;
Vce = VEN = 5V (MAX8578/MAX8579 only); 0.01uF capacitor from SS to GND; VFg = 0.65V; VBsT = 5V, Vi.x = VGND = OV; VOCSET =
11.5V; DH = unconnected; DL = unconnected; Ta = -40°C to +85°C, unless otherwise noted. Note 3)

PARAMETER | CONDITIONS | miN  TYP  max | uniTs
SUPPLY VOLTAGES
MAX8576/MAX8577 5.5 280
IN Supply Voltage \Y
IN = VL, MAX8576/MAX8577 3.0 55
Vcc Input Voltage MAX8576/MAX8577 3.0 55 \
VL Output Voltage IvL = 10mA, MAX8576/MAX8577 475 525 | V
VL Maximum Output Current MAX8576/MAX8577 20 mA
MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(VIN = 12V (MAX8576/MAX8577 only), 4.7uF capacitor from VL (MAX8576/MAX8577 only) or Vcc (MAX8578/MAX8579 only) to GND;
Vce = VEN = 5V (MAX8578/MAX8579 only); 0.01uF capacitor from SS to GND; VFg = 0.65V; VBsT = 5V; Vi.x = VGND = OV; VOCSET =
11.5V; DH = unconnected; DL = unconnected; Ta = -40°C to +85°C, unless otherwise noted. Note 3)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
VL or Vcc Undervoltage Lockout | Rising 2.75 2.90 Y
(UVLO) Falling 2.40 255
VIN =12V 2
No switching, VFg = 0.65V _ _
(MAX8576/MAX8577) Vin = Vv = SV 35
Supply Current VIN = VyL = 3.3V 2 mA
VEN = OV or VFB = 0.65V, no Vce =5V 2
switching (MAX8578/MAX8579) Vce = 3.3V
REGULATOR
Output Regulation Accuracy VEB peak 0.591 0.607 \
Overvoltage-Protection (OVP) 0.70 0.80 v
Threshold
High-Side Current-Sense Over-
VIN - Vi . A v
Current Trip Adjustment Range IN = VOCSET 0.05 0.40
DRIVER SPECIFICATIONS
: ) Sourcing current 4
DH Driver Resistance — Q
Sinking current 3.0
. ) Sourcing current 4.0
DL Driver Resistance — Q
Sinking current 2.0
DH Minimum On-Time 245 ns
DL Minimum On-Time Normal operation 220 ns
EN
Input Voltage Low Vee = 3V, MAX8578/MAX8579 0.7 V
Input Voltage High Vce = 5.5V, MAX8578/MAX8579 15 \
Note 1: Guaranteed by design.
Note 2: This current linearly compensates for the MOSFET temperature coefficient.
Note 3: Specifications to -40°C are guaranteed by design and not production tested.
4 N AXIW
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AT EFFIE

(Ta = +25°C, unless otherwise noted.)

EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT LOAD REGULATION
(CIRCUIT OF FIGURE 2) (CIRCUIT OF FIGURE 3) (CIRCUIT OF FIGURE 2)
100 = 100 —— = 1.84 °
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0 0 175
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LOAD CURRENT (A) LOAD CURRENT () LOAD CURRENT (A)
LINE REGULATION LINE REGULATION SWITCHING FREQUENCY vs. INPUT
(CIRCUIT OF FIGURE 2) (CIRCUIT OF FIGURE 3) VOLTAGE (CIRCUIT OF FIGURE 3)
1.85 . 1.86 |g 600 e
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(CIRCUIT OF FIGURE 3)
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: nivawivowry - - | 5A
lout - TP RTREER SRRLE] ERRLIEPRTRRPIERRY
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40us/div 40us/div
MAXI/ 5
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( Ta = +25°C, unless otherwise noted.)

POWER-UP Vin
(CIRCUIT OF FIGURE 3)
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HRTEFFIE (42)

( Ta = +25°C, unless otherwise noted.)

STARTUP AND SHUTDOWN MONOTONIC OUTPUT-VOLTAGE RISE
(CIRCUIT OF FIGURE 2) (CIRCUIT OF FIGURE 2, MAX8576)
— 7O T e —y— " MAXW
——?j L o ey 10V/div A
V6si03) 7 L miamnd 1 0 T ,.vlgm_xmw“‘_ ] 1ovziv
..................... Q5Vidie Vo .
— ; et 0 1.5V
V, : . . . : ] : 2V/div ;
L SO TR SO T . Vi 20V/div
T . 10A/div
.......... _ir L O
Ix 3 N :
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e .l L
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NONMONOTONIC OUTPUT-VOLTAGE RISE SHORT CIRCUIT AND RECOVERY
(GIRGUIT OF FIGURE 2, MAX8577) (CIRCUIT OF FIGURE 2)
MAX8576-79 toc17 MAX8576-79 toc18
.t — e T———— T
: v [ A
Vi e i - 10vdiv 7 10V/div
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15 B 2A/div
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loutr F - ........ " & 10A/div
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........... . 0
VpL 5V/div i Lo
0 1
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OUTPUT OVERVOLTAGE PROTECTION
(GIHCUIT OF FIGURE 2)
MR [ 1
: 20V/div
0
P S 5V/div
. 0
j 1V/div
0
0.5V/div
Sl
200ps/div
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INPUT
9V T0 247
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et o (—
c2
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{1 |8 OCSET [10] .

R2 0—| |—0

2| ss N[5} G = c8
4
OFF MAXIVI I
Lov m 3 MAX8576 o
e paEr P
o6
= p—
’—E DL BST [6]—9 )
| 02
| R6
VMV Pt
Re D1

12V INPUT, 1.8V/12A OUTPUT (fs = 300kHz)

CIRCUIT IS TARGETED FOR 10.8V TO 13.2V INPUT. HOWEVER, INPUT RANGE OF 9V TO 24V
IS POSSIBLE FOR IC EVALUATION. 30V RATED MOSFET MUST BE INSTALLED IF INPUT IS
RAISED ABOVE 16V. ALL OTHER COMPONENTS CAN REMAIN UNCHANGED.

C12

“outPuT
18V/12A

B 2. MAX8576/MAX8577 HLIY v 1 i i

\

> c21
— ON —
orF — Ro b
—A\N—e—[1| 8 0CSET [10]—|
o N\ i
—{——1[2]ss en [e]- o = c19

AN "—| I—

> o7 MAX8578 j—|
> 3|V DH|8 Q4
1T Y maxssno R11 v
C17 ouT
T — L2 1.8V/5A
¢ —¢{4fow x|7] *+ . WT
= — L 020 —— 022
|f|E DL BST[6}—o 1
e
R12
ANV N
R13 D2
12V INPUT, 1.8V/5A OUTPUT (fs = 500kHz, ALL CERAMIC)
CIRCUIT IS TARGETED FOR 10.8V TO 13.2V INPUT. HOWEVER, INPUT RANGE OF 9V TO 24V
IS POSSIBLE FOR IC EVALUATION. 30V RATED MOSFET MUST BE INSTALLED IF INPUT IS
RAISED ABOVE 16V. ALL OTHER COMPONENTS CAN REMAIN UNCHANGED.
B 3. MAX8578/MAX8579 ML I v 1 i
10 2N A
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MAX8576/MAX8577 MAX8578/MAX8579
I EBRS 151 % I EBRS 151 %
DESCRIPTION/VENDOR PART DESCRIPTION/VENDOR PART
COMPONENTS | QTY NUMBER COMPONENT | QTY NUMBER
470yF, 35V aluminum electrolytic C14 1 | 10uF, 25V X5R ceramic capacitor
C1,C2 2 | capacitors C15 1 1uF, 25V X5R ceramic capacitor
Sanyo 35MV470WX C16 1 | 4700pF, 10V X7R ceramic capacitor
C3 1 10uF, 25V X7R ceramic capacitor C17 1 4.7uF, 6.3V X5R ceramic capacitor
C4 1 |0.01pF, 10V X7R ceramic capacitor C18 1 | 0.1yF, 10V X7R ceramic capacitor
C5 1 | 1uF, 35V X7R ceramic capacitor C19 1 [0.01pF, 25V X7R ceramic capacitor
C6 1 | 4.7uF, 6.3V X5R ceramic capacitor 47yF, 6.3V, ESR = 5mQ, ceramic
C7,C12 2 | 0.1uF, 10V X7R ceramic capacitors C20 1 capacitor
cs 1 0.027uF, 25V X7R ceramic capacitor Taiyo Yuden JMK432476MM
2200F, 6.3V aluminum electrolytic c21 1 ]0.01uF, 25V X5R ceramic capacitor
C9, C10 2 |capacitors Optional (47yF, 6.3V, ESR = 5mQ
Rubycon 6.3MBZ2200M10X20 Co2 0 | ceramic capacitor
C11 1 | 0.01pF, 25V X5R ceramic capacitor Taiyo Yuden JMK432476MM)
C13 1 | 3300pF, 6.3V X5R ceramic capacitor Cc23 1 1000pF, 25V X5R ceramic capacitor
D1 ’ High—speed diode, 100V, 250mA D2 ’ High-speed diode, 100V, 250mA
Philips BAS316 (SOD-323) Philips BAS316 (SOD-323)
L1 ’ 1.8uH, 14A, 3.48mQ Lo ’ 2.2uH, 7.3A, 9.8mQ
Panasonic ETQP2H1R8BFA Sumida CDEP104L-2R2
Q1 ’ 30V, 12:5mQ (ma'xl), S0O-8 Q4 ’ 30V, 18m£2 (max)j SO—B
International Rectifier IRF7821 International Rectifier IRF7807Z
Q2 ’ 30V, 3.7.mQ, SO-8“ Qs ’ 30V, 9.§mQ, SO-E?.
International Rectifier IRF7832 International Rectifier IRF7821
Q3 1 | 2N7002 SOT-23 R9 1 6.04kQ +1% resistor
R1 1 | 6.04kQ +1% resistor R10 1 2.49kQ +1% resistor
R2 1 |5.11 kQ +1% resistor R11 1 12.4kQ +1% resistor
R3 1 | 12.4kQ +1% resistor R12 1 2Q +5% resistor
R4 1 1kQ +5% resistor R13 1 4.7Q +5% resistor
R5 1 | 20kQ +5% resistor
R6 1 | 2Q +5% resistor
R7 1 | 10Q +5% resistor
R8 1 |4.7Q 5% resistor

TR
MAX8576-MAX8579 [f] 25 PWM B JE 4% il #% & ] Maxim
LA W [ B A S T %, SCPR PR BEAS A A, T
TC 5 A ] B 3% R . 4 1 2% DK ) — X 4 n Y 3B Th R
MOSFET PA2 & 80 FIBE AL A . MAX8576/MAX8577
PR AR B — AN 2 A R 22 (LD O) Fa Fe % fof 45 il 2% 7] LATE

MAXIMN

3V 28V I HH AT TAE. MAX8578/MAX8579

FAE LDO, ML R T 5.5V B 77 2200 57 (1) FL IR T
ICHtH . MAX8576-MAX8579 fii th L ETI7E 0.6V 2
0.9 x VAT, B S L 15A.

11
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—H XM, mNoref— B8k, B2 R R E
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Vour + 0.0 + (Roc x 05 x loutmax) |
VrB

R3 =R1 x[

Her, Vpg=0.590V, Rpc M a0 B i B,
Toutmax M5 KHH T . 0.01v AR 3 A5 TTBR w5 e
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FERE

HEE S WA TAESH0E & 1 505 3 Fl i - 04 L B 2y
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40% . HEE R A E
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Hrr, LIR MR S0 5 B MR L E, gk
FFRME . BULIR 4 30% W] FLEar i dr R, &R
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R B, AR E SR, A, R
FONERTTNEENERUTIIRT P N W
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louTmAX

Hi, AVour N RERME ZENHEE (ourmax) PSR, AT
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REETI TR
B2 F T MAX8577/MAX8579 Nl 3) Hi%EH:7E OCSET
A n Y438 MOSFET ik 2 [A] i FELBH R2 (T MAX8577/
MAX8579 AR7) B & T HFLI TR . AR sopA B HL
TV THXT Vi, =l n 818 MOSFET JT 7 AE Y FL &
Be. TEBRERK Vpg R AR5
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T A 048 T 5 T Jik Kt 4 FEL GRS 0 B K (L P
LI - R s (on max M 1 FF 35 5 590 T 7 45 8 F A9
2o, R R RO, TR R0 % 7 +85°C &
+125°C-
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L Er SR
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MOSFET £
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JBT R % RN R AT, TR A E A F R R A L e,
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i Il MOSFET (N1) Y Rpygcon) 4% 2019 /2 il T A9 PRI 15
JE . RTN2, BARHORSH N REE AR dV/de g
BRSO, IR, PEIRAOR . Qua/Qgs HUMA
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o SEBIE 0 B AVE BT, 0 AUHE TR B K TAESS
B K E I R B BR Y A R R A L O T AR
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HE AT RE R Vineviax) B AT BEA Vinoviny) FIHFHEDIFE. BT
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ETEHREI L, HUM TR WiE LS5
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Vi 2
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Hr, Ve R ZAE R, oy N1 N2 IF R He A8
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NUER = di S TG, FEA LU wiEfk
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RGATE
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H v IR T v .

B LR IFESL, BN % 209% K ASMIFE, K8 MOSFET
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¥, SRITERERE R K TIESHR TR pC A .
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A, BTHERAARNAR, CEEHENTRENIFL
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TEETEET SIEE I WG i
s
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&M MOSFET BRI & . XEEA B T 6 = 1 S B it
FRIETR N IR 1Y

L R R T 10A W), HEFM FHIUE pCi. TE IC
TEZZHHZE, DUE/NRERS .

WAL FH LR VL EAAEZD I RME, B Cl12
€22 4k . 31X S0 HL 25 R0 H: At T A5 L A 4% 2 AR 4 3t
2.

IR % S B E# 2 50 MOSFET M W
W, B KRR BRAL BRI S5 2% %) FE B R0 EEL JRR ) 52 )

5)

6)

7

8)

3VE28VEIN. 1A,
7 O] 5] 25 FE JE 15 1 25

RATHEFEIT 1C i & MOSFET, PABU/NEZ . 0
Bff I MOSFET, AR 35 21 0 4~ Ak AR 79 3% 2%
R

¥ % MOSFET Wil 51 &E # 2 K A E X,
DU Bh SRR . 2RO T 4 1 FL 2 DL D % MOSFET
FAt.

RO RESEIT 1C 51 HCE I B . FB 515 i
R [B] ) B o FEFRL R Y B i SRS, RESH
fEZ S E I L.

W — 15 S SRR .

HEFFRISEB T RIS BT

MANUFACTURER COMPONENT WEBSITE PHONE
Central Semiconductor Diodes www.centralsemi.com 631-435-1110
Panasonic Inductors WWww.panasonic.com 402-564-3131
Sumida Inductors www.sumida.com 847-956-0666
International Rectifier MOSFETs www.irf.com 800-341-0392
Kemet Capacitors www.kemet.com 864-963-6300
Taiyo Yuden Capacitors www.t-yuden.com 408-573-4150
TDK Capacitors www.component.tdk.com 888-835-6646
Rubycon Capacitors www.rubycon.com 408-467-3864
5IHIEE
TOP VIEW
/B [1] [10] ocser 8 [1] [10] ocsET
sS |Z P V> V% EI N sS |Z NN El N
MAX8576 MAX8578
ws]  wmxesz [elon vee[s|  wmaxasze [l o
GND [4] 7] GND [4] 7]
oL [5] 6] BT oL [5] 6] BST
UMAX UMAX
WHIES
TRANSISTOR COUNT: 2087
PROCESSS: BICMOS
AXI/W 17

TEL:15013652265 QQ:38537442

6LS8XVIN-9.LS8XVIN



79

MAX8576-MAX85

3VE28VEIN. 1A,
7 (O] [5] 26 JE 15 1) 25

http://www.eehome.cn

#EEL
(R B TR AL R B B B ] R AR F i (G, AN it 1Y &34 EE 8., 15 &1l www.maxim-ic.com.cn/packages. )
&
—I e |— ——I |—axs %
10 10 INCHES MILLIMETERS =
DIM[ MIN | MAX | MIN MAX 3
A - 0.043 - 1.10 T
T Al | 0.002 | 0.006 | 005 | 0.15
A2 | 0030 | 0037 | 075 | 0.95
D1 | 0116 | 0.120 | 2.95 | 3.05
. D2 | 0114 | 0118 | 2.89 | 3.00
E1| 0116 | 0120 | 2.95 | 3.05
00500.1 E2 | 0114 | 0118 | 2.89 | 3.00
0o01 -E}/_ H | 0187 | 0199 | 475 | 5.05
= L | 00157 | 00275 | 040 | 0.70
B L1 | 0.037 REF 0.940 REF
2 ] b [ 0007 Joo106][ 0177 [ 0270
1 1 e 0.0197 BSC 0.500 BSC
— f=~—0.6+0.1
¢ [0.0035 ] 0.0078 | 0.000 | 0.200
TOP VIEW BOTTOM VIEW s 0.0196 REF 0.498 REF
- o oo | e o [ e
J D2 E2
] GAGE PLANE
eliinsessssia TR irg C
1 —|b|=— ] _r f_‘_/ El :f
Al o it |:
D1 L1
FRONT VIEW SIDE VIEW

NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006").
3. CONTROLLING DIMENSION:
4. MEETS JEDEC MO-187C-BA.

MILLIMETERS.

IDRALLAS /MIAXIVI

PROPRIETARY INFORMATION

TITLE:

PACKAGE OUTLINE, 10L uMAX/uSOP

APPROVAL

DOCUMENT CONTROL NO.

21-0061

REV.

I

A

MAXIM b= AL

tR 832815/ HBEIZRFE 100083
%2REIE: 800 810 0310
FiE: 010-6201 0598
f£E: 010-6201 0298

Maxim ANXF Macxim 7 ASHIIIE (] FEE5 & JH 2 57, (L A4 R LRI o Maxim (- BT TEAL AT . AT Al AR B AT HE IR0 i SR ATAL S A FCF o

18

© 2004 Maxim Integrated Products

Printed USA

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 (408) 737-7600

MAXILM & Maxim Integrated Products, Inc. B M Fidr .

TEL:15013652265 QQ:38537442





