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TMD8N60AZ(G)/TMU8N60AZ(G) 

Features 

 Low gate charge 

 100% avalanche tested 

 Improved dv/dt capability  

 RoHS compliant 

 Halogen free package 

 JEDEC Qualification 

 Improved ESD performance 

Absolute Maximum Ratings  

Thermal Characteristics 

* Limited only by maximum junction temperature 

Device Package Marking Remark 

TMD8N60AZ / TMU8N60AZ D-PAK/I-PAK TMD8N60AZ / TMU8N60AZ RoHS 

TMD8N60AZG / TMU8N60AZG D-PAK/I-PAK TMD8N60AZG / TMU8N60AZG Halogen Free 

D-PAK 
I-PAK 

Parameter Symbol TMD8N60AZ(G)/TMU8N60AZ(G) Unit 

Drain-Source Voltage VDSS   600 V 

Gate-Source Voltage VGS ±30 V 

Continuous Drain Current 
TC = 25 ℃ 

ID 

7.5 A 

TC = 100 ℃ 4.12 A 

Pulsed Drain Current (Note 1) IDM 30 A 

Single Pulse Avalanche Energy (Note 2) EAS 223 mJ 

Repetitive Avalanche Current (Note 1) IAR 7.5 A 

Repetitive Avalanche Energy (Note 1) EAR 12 mJ 

Power Dissipation 
TC = 25 ℃ 

PD 

120 W 

Derate above 25 ℃ 0.96 W/℃ 

Peak Diode Recovery dv/dt (Note 3) dv/dt 4.5 V/ns 

Operating Junction and Storage Temperature Range TJ, TSTG -55~150 ℃ 

Maximum lead temperature for soldering purposes,  

1/8” from case for 5 seconds 
TL 300 ℃ 

Parameter Symbol TMD8N60AZ(G)/TMU8N60AZ(G) Unit 

Maximum Thermal resistance, Junction-to-Case RqJC 1.04 ℃/W 

Maximum Thermal resistance, Junction-to-Ambient RqJA 110 ℃/W 

BVDSS ID RDS(on) 

600V 7.5A <1.2W 

N-channel MOSFET 
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TMD8N60AZ(G)/TMU8N60AZ(G) 

Electrical Characteristics : TC=25℃, unless otherwise noted 

Note :  

1. Repeated rating : Pulse width limited by safe operating area  

2. L=7.29mH, I AS = 7.5A, VDD = 50V, RG = 25Ω, Starting TJ= 25 ℃ 

3  I SD ≤ 7.5A, di/dt ≤ 200A/µs , VDD ≤ BVDS, Starting TJ= 25 ℃ 

4. Pulse Test :Pulse width ≤ 300µs, Duty Cycle ≤ 2% 

5. Essentially Independent of Operating Temperature Typical Characteristics 

Parameter Symbol Test condition Min Typ Max Units 

OFF 

Drain-Source Breakdown Voltage BVDSS VGS = 0 V, ID = 250 µA 600 --  --  V 

Zero Gate Voltage Drain Current IDSS 
VDS = 600 V, VGS = 0 V --  --  1 µA 

VDS = 480 V, TC = 125°C --  --  10 µA 

Forward Gate-Source Leakage Current  IGSSF VGS = 30 V, V

DS  

= 3 VJ
ET
BT
1 0 0 1 349.97 747.87 Tm
[( )] TJ
ET
 EMC  /P <</MCID 68/Lang (en-US)>> BDC BT
1 0 0 1 380.66 563.02 Tm
 0 Tc[(Tc[(--)] TJ
ET
 EMC  /P <</MCID 62>> 7DC BT
/F8 9 Tf
1 0 0 1 386.66 562.54 Tm
 0 Tc[( )] TJ
ET
 EMC  /P <</MCID 63>> 7DC BT
/F1 9 Tf
1 0 0 1 395.54 563.02 Tm
[( )] TJ
ET
 EMC  /P <</MCID 68/La7g (en-US)>> BDC BT
1 0 0 1 420.53 563.02 Tm
 0 Tc[(Tc[(--)] TJ
ET
 EMC  /P <</MCID 62>> 7DC BT
/F8 9 Tf
1 0 0 1 426.53 562.54 Tm
 0 Tc[( )] TJ
ET
 EMC  /P <</MCID 63>> 7DC BT
/F1 9 Tf
1 0 0 1 435.41 563.02 Tm
[( )] TJ
ET
 EMC  /P <</MCID 68/La7g (en-US)>> BDC BT
1 0 0 1 497.665613.52 Tm
 0 Tc[(Tc[(10)] TJJ
ET
BT
1 0 0 1 468.467033.57 Tm
 0 Tc[( )] TJ
ET
BT
1 /P <</MCID 68/La7g (en-US)>> BDC BT
1 0 0 1 497.66 563.02 Tm
 0 Tc[(T[(µA)] TJ
ET
BT
1 0 0 1 508.82 547.87 Tm
 0 Tc[( )] TJ
ET
BT
1 /P <</MCID 68/La7g (en-US)>> BDC BT
1 0 0 1 207.67 532.87 540
[( )] T(0)] Tr)] TJs)-3( )25(L)-3()-3(te)] TJ
ET
BT
1 0 0 1 83.424 590.87 540
[( )] TJ
ET
BT
1 0 0 1 86.424 590.87 540
[( )] T(u)-3(rc)-6(e)-3( )25(L)-3(e)-3(a)-3(k)-6(a)-3(g)-3(e)-3( )38(Curre)-6(n)-3(t )] T
ET
BT
1 0 0 1 186.89 447.87 540
[( )] TJ
ET
BT
1 /P <</MCID 68/La7g (en-US)>> BDC BT
1 0 0 1 200.95 706.17 540
[( )] TJ
ET
BT
/F1 6 Tf
1 0 0 1 210.1909.8.88 547.8(GS)5(S)7(F)] TJ
ET
BT
/F1 5.28 
1 0 0 1 226.51 531.63 540
[( )] TJ
ET
BT
1 /P <</MCID 68/La7g (en-US)>> BDC BT
1 0 0 1 273.5 5913.53 540
[( )] TJ
ET
BT
/F1 6 Tf
1 0 0 1 267.02 513.53 547.8(GS)2 Tc[(GS)] TJ
ET
BT
/F1 9 Tf
1 0 0 1 275.66 478.14 540
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ET
BT
1 0 0 1 278.06 661.94 540
[( )][(31.(= )] TJ
ET
BT
1 0 0 1 93.795 l314 540
[( )][( )] TJ
ET
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1 0 0 1 86.42287314 540
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ET
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ET
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[( )][( )] TJ
ET
BT
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[4 540
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ET
BT
1 0 0 1 349.97 940
[3 540
[( )] TJ
ET
BT
1 /P <</MCID 68/La8g (en-US)>> BDC BT
1 0 0 1 375.86 563.02 540
[( )][(31[(--)] TJ
ET
 EMC  /P <</MCID 62>> 81C BT
/F8 9 Tf
1 0 0 1 386.66 562.541562.50 Tc[( )] TJ
ET
BT
1 /P <</MCID 68/La8DC BT
/F1 8.04 
1 0 0 1 395.54 563.02 540
[( )] TJ
ET
BT
1 /P <</MCID 68/La8g (en-US)>> BDC BT
1 0 0 1 492.02 563.02 540
[( )][(31[(--)] TJ
ET
 EMC  /P <</MCID 62>> 84C BT
/F8 9 Tf
1 0 0 1 426.53 562.541562.50 Tc[( )] TJ
ET
BT
1 /P <</MCID 68/La85C BT
/F1 9 Tf
1 0 0 1 435.41 563.02 540
[( )] TJ
ET
BT
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ET
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1 0 0 1 86.42457314 540
[( )][(Tc[(10)] TJJ
ET
BT
1 0 0 1 468.467247.87 540
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ET
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1 /P <</MCID 68/La8g (en-US)>> BDC BT
1 0 0 1 207.66 563.02 540
[( )][(T[(µA)] TJ
ET
BT
1 0 0 1 508.82 547.87 540
[( )][( )] TJ
ET
BT
1 /P <</MCID 68/La8g (en-US)>> BDC BT
1 0 0.96 Tf
1 0 0 1 28.464 591.649454.3( )][(Tc511 )] TON
ET
BT
1 0 0 1 431.33 591.649454.3( )][( )] TJ
ET
BT
1 /P <</MCID 68/La8DC BT
/F8 9 Tf
1 0 0 1 386.62 540366 569
[( )] TJ
ET
BT
1 0 0.28 
1 0 0 1 226.51 577.048 Tm
[( )] TJ
ET
BT
1 /P <</MCID 9>> BDDC BT
/F8 9 Tf
1 0 0 1 386.660491.88 569
[( )] TJ
ET
BT
1 0 0.28 
1 0 0 1 226.51 541.63  Tm
[( )] TJ
ET
BT
1 /P <</MCID 9>> BD1C BT
/F8 9 Tf
1 0 0 1 386.66 3T[(µ8 569
[( )] TJ
ET
BT
1 0 0.28 
1 0 0 1 226.519Tm
 3  Tm
[( )] TJ
ET
BT
1 /P <</MCID 9>> BDDC BT
/F8 9 Tf
1 0 0 1 426.53 362.58 569
[( )] TJ
ET
BT
1 0 0.28 
1 0 0 1 226.54 Tm4.048 Tm
[( )] TJ
ET
BT
1 /P <</MCID 9>> BDDC BT
/F8 9 Tf
1 0 0 1 466.42  53258 569
[( )] TJ
ET
BT
1 0 0.28 
1 0 0 1 226.54724.63  Tm
[( )] TJ
ET
BT
1 /P <</MCID 9>> BD4C BT
/F8 9 Tf
1 0 0 1 426.5503..58 569
[( )] TJ
ET
BT
1 0 0.28 
1 0 0 1 226.56 231863  Tm
[( )] TJ
ET
BT
1 /P <</MCID 9>> BDg (en-US)>> BDC BT
1 0 0 1 23.208 591.64 567
[( )] T)-3(te)-5( )11(Vo2 TJ )-.c)-8(a)-3(s)-3(.c)-8l)-4(ta)-5d)25(L)-3((l)-4(ta)-5(g)-3(e)] TJ
ET
BT
1 0 0 1 162.05 362.58 567
[( )] TJ
ET
BT
1 /P <</MCID 9>> BDg (en-US)>> BDC BT
1 0 0 1 204.91 578.18 567
[( )] TJ
ET
BT
/F1 6 Tf
1 0 0 1 216.91 178.1879m
 0 Tc5(S)7(F(G)-6((e)-5 TJ
ET
 EMC  0 0.28 
1 0 0 1 226.51 877.04 567
[( )] TJ
ET
BT
1 /P <</MCID 9>> BDg (en-US)>> BDC BT
1 0 0 1 207.675913418 567
[( )] TJ
ET
BT
/F1 6 Tf
1 0 0 1 216.91 51341879m
 0 Tc12 Tc[(DS)] TJ
ET
BT
/F1 9 Tf
1 0 0 1 272.9 5l
S8 567
[( )][( )] TJ
ET
BT
1 0 0 1 278.06 661418 567
[( )] T3)-3(J
ET
BT
/F1 6 Tf
1 0 0 1 216.91l
S21879m
 0 Tc1 Tc[(GS)] TJ
ET
BT
/F1 9 Tf
1 0 0 1 275.66  Tm98 567
[( )][(Tc[(/6)] , J
ET
BT
/F1 6 Tf
1 0 0 1 305.57 678.1879m
 0 Tc1 DS)] T
ET
BT
1 0 0.28 
1 0 0 1 226.51 047.34 567
[( )] TJ
ET
BT
1 0 0 1 375.86 238918 567
[( )] T3)-3(5)-3(0)-3( )25(µ) )-(A)] TJ
ET
BT
1 0 0 1 347.93 l
S4 567
[( )] TJ
ET
BT
1 /P <</MCID 9>> BDg (en-US)>> BDC BT
1 0 0 1 380.66 161418 567
[( )] T3
ET
BT
1 0 0 1 347.93 561863 567
[( )] TJ
ET
BT
1 /P <</MCID 9>> BDg (en-US)>> BDC BT
1 0 0 1 420.53 578.18 567
[( )][(Tc[(--)] TJ
ET
 EMC  /P <</MCID 62>> TJJC BT
/F8 9 Tf
1 0 0 1 426.53 562.58 562
 0 Tc[( )] TJ
ET
 EMC  /P <</MCID 44>> 10DC BT
/F1 9 Tf
1 0 0 1 435.41 578.13 567
[( )] TJ
ET
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1 /P <</MCID 9>> B10g (en-US)>> BDC BT
1 0 0 1 460.42 57918 567
[( )] TJ
ET
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/F9 9 1 465.94 563.03 567
[( )] TJ
ET
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1 /P <</MCID 9>> B10g (en-US)>> BDC BT
1 0 0 1 492.0 578.18 567
[( )] TJ
ET
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/F1 6 1 492.0 568.18 567
[( )] TJ
ET
BT
1 /P <</MCID 9>> B10g (en-US)>> BDC BT
1 0 0 1 458.38 591.64 56
[( )] T-6(n)] TJ
ET
BT
1 0 0 1 50.064 578.14 56
[( )] TJ
ET
BT
1 0 0 1 53.064 578.14 56
[( )] T(u)-3(rc)-6(e)-3( )51(Bre)- OJ
ET
BT
1 0 0 1 50.06  T32814 56
[( )] TJ
ET
BT
1 0 0 1 53.0610613.54 56
[( )] TRet)-5(i)-6(s)-6((g)-3(t )] e)-3( )
ET
BT
1 0 0 1 53.0614562184 56
[( )] TJ
ET
BT
1 /P <</MCID 9>> B10g (en-US)>> BDC BT
1 0 0 1 23.2080493184 56
[( )] TJ
ET
BT
/F1 5.28 
1 0 0 1 210.19 53791864m
 0 Tc9(S)] T(G)-6(o)-3(o)-3(TJ
ET
 EMC  0 0.28 
1 0 0 1 226.51 9m
 4 56
[( )] TJ
ET
BT
1 /P <</MCID 9>> B10g (en-US)>> BDC BT
1 0 0 1 204.91 563.04 56
[( )] TJ
ET
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/F1 6 Tf
1 0 0 1 264.62 561.9864m
 0 Tc2 Tc[(GS)] TJ
ET
BT
/F1 9 Tf
1 0 0 1 275.66 362
 4 56
[( )][( )] TJ
ET
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1 0 0 1 278.06 532.84 56
[( )] T1)-3(2)-3( )11(V, )-3(I)] TJ
ET
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/F1 6 Tf
1 0 0 1 305.57 978.1364m
 0 Tc9(S
ET
BT
1 0 0.28 
1 0 0 1 226.51 5473 4 56
[( )] TJ
ET
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1 0 0 1 375.86 l
S4 56
[( )] T1)--6(0)-3(.7)4(A)]25(L)-3(J
ET
BT
1 0 0 1 347.93 l9
 4 56
[( )] TJ
ET
BT
1 /P <</MCID 9>> B10g (en-US)>> BDC BT
1 0 0 1 207.66 563.04 56
[( )][(Tc[(--)] TJ
ET
 EMC  /P <</MCID 62>> TJ8C BT
/F8 9 Tf
1 0 0 1 386.66 562.54 56
 0 Tc[( )] TJ
ET
 EMC  /P <</MCID 39/La10DC BT
/F1 5.28 
1 0 0 1 395.54 563.04 56
[( )] TJ
ET
BT
1 /P <</MCID 9>> B1ng (en-US)>> BDC BT
/F2 1 1 465.94 541
 4 56
[( )] T2)-3(.J
ET
 EMC  /P <</MCID 3>> B111C BT
/F8 9 Tf
1 0 0 1 386.64 9m7754 56
 0 Tc TJ
ET
BT
1 /P <</MCID 9>> B1nDC BT
/F1 8.04 
1 0 0 1 395.543862.58 56
[( )] TJ
ET
BT
1 /P <</MCID 9>> B1ng (en-US)>> BDC BT
1 0 0 1 492.025Tm
 4 56
[( )] T2)-3(.J
ET
BT
1 0 0 1 505.146932.84 56
[( )] TJ
ET
BT
1 /P <</MCID 9>> B1ng (en-US)>> BDC BT
/F2 9.97 
1 0 0 1 395.5499m784 562
 0 Tc2>] 3A>
ET
BT
/F1 6 1 492.0 5687884 562
 0 Tc2>] TJ
ET
BT
/ /P <</MCID 9>> B1ng (en-US)>> BDC BT
/F1 9 Tf
1 0 0 1 28.464 578.1450
[( )] T(rw)15(a)-3(rd)-3( )11(G)5(aJ )-ra)-3(o)-3(s)-6(c)-6(o)-3(o)-3(d)-3(rc)-6c)-6((g)-3(t )] e)-3( )9TJ
ET
BT
1 0 0.28 
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ET
 EMC  0 0.28 
1 0 0 1 226.55 571
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[( )] TJ
ET
BT
1 0 0 1 168.07 447.8450
[( )] TJ
ET
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1 /P <</MCID 9>> B1ng (en-US)>> BDC BT
1 0 0 1 204.91 536.8450
[( )] Tg
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/F1 5.28 
1 0 0 1 210.19 555.44 l
 0 Tc2 Tc[(= )] FJ
ET
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 450
[( )][( )] TJ
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ET
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1 0 0 1 35.808 247.3450
[( )] TJ
ET
BT
1 /P <</MCID 9>> B1ng (en-US)>> BDC BT
1 0 0 1 380.66 547.8450
[( )][(Tc[(--)] TJ
ET
 EMC  /P <</MCID 62>> T1DC BT
/F8 9 Tf
1 0 0 1 386.66 562.544 57
 0 Tc[( )] TJ
ET
 EMC  /P <</MCID 57/La1BDC BT
/F1 8.04 
1 0 0 1 395.54 563.0450
[( )] TJ
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1 0 0 1 505.142678.1850
[( )] TJ
ET
BT
1 /P <</MCID 9>> B12g (en-US)>> BDC BT
1 0 0 1 460.42 578.1450
[( )][(Tc[(--)] TJ
ET
 EMC  /P <</MCID 62>> T2DC BT
/F8 9 Tf
1 0 0 1 466.42 577.644 57
 0 Tc[( )] TJ
ET
 EMC  /P <</MCID 57/La1BDC BT
/F1 9 Tf
1 0 0 1 475.3 578.1850
[( )] TJ
ET
BT
1 /P <</MCID 9>> B12g (en-US)>> BDC BT
1 0 0 1 500.3 578.1850
[( )] TJ
ET
BT
/F1 9 1 492.0 568.1850
[( )] TJ
ET
BT
1 /P <</MCID 9>> B12g (en-US)>> BDC BT
1 0 0.96 Tf
1 0 0 1 28.464 591.644 55
[(GS)5(DY)-5(NA)34(a)-21(IJ
ET
BT
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[(GS)5(J
ET
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1 0 0 1 386.660491.88 Tm
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1 0 0 1 226.519Tm
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[(GS)5(J
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1 /P <</MCID 9>> B13JC BT
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1 0 0.28 
1 0 0 1 226.54724.63 Tm7
[(GS)5(J
ET
BT
1 /P <</MCID 9>> B13DC BT
/F8 9 Tf
1 0 0 1 426.5503..58 Tm
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ET
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ET
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ET
BT
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1 0 0 1 22.512 l19[4 Tm
 0 Tc9(ia)9(sJ
ET
BT
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 0 Tc9(J
ET
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ET
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ET
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ET
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/F1 6 Tf
1 0 0 1 315 Tm3325581457
 0 Tc[ Tc[(GS)] TJ
ET
BT
/F1 9 Tf
1 0 0 1 326.33 2Tm9813.78( )][( )] TJ
ET
 EMC  0 0 1 278.03251019813.78( )] T3)-3( )11(VJ,
ET
BT
1 0 0 1 347.93 8m775413.78( )] TJ
ET
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1 /P <</MCID 9>> B13g (en-US)>> BDC BT
1 0 0 1 204.96 547.8413.78( )][(Tc[(--)] TJ
ET
 EMC  /P <</MCID 62>> T37C BT
/F8 9 Tf
1 0 0 1 466.46 562.54146
[( )][( )] TJ
ET
BT
1 /P <</MCID 62>> T3DC BT
/F1 8.04 
1 0 0 1 395.54 563.0413.78( )] TJ
ET
BT
1 /P <</MCID 9>> B13g (en-US)>> BDC BT
1q.5 1424.040287
13Tf
13087
1* n
166.7F2 1 1 465.94 547.841468
 0.012 Tc[(10)] TJ63
ET
BT
1QBT
/ 1424.040287
13Tf
13087
1* n
166.7F2 1 1 465.9433
S41468
 0.01 TJ
ET
BT
1MC  /P <</MCID 10/Lan4g (en-US)>> BDC BT
/F2 1 1 465.94 578.1413.78( )][(Tc[(--)] TJ
ET
 EMC  /P <</MCID 62>> T41C BT
/F8 9 Tf
1 0 0 1 386.64 577.64146
[( )][( )] TJ
ET
BT
1 /P <</MCID 62>> T4DC BT
/F1 8.04 
1 0 0 1 395.54578.1813.78( )] TJ
ET
BT
1 /P <</MCID 9>> B14g (en-US)>> BDC BT
1 0 0 1 492.02 613.5413.78( )][(Tc[(10)] pJ
ET
BT
1 0 0 1 48.502 5458813.78( )][( )] TJ
ET
 EMC  /P <</MCID 9>> B14g (en-US)>> BDC BT
1 0 0 1 458.38 591.639933.5( )] T)-6(rc)-6tp)4(r)5)24(c)-3a)ap)4(r)5)] e)-3(ia)-5(g)-3(t )] e)-3( )
ET
BT
1 0 0 1 53.06108729[39933.5( )] TJ
ET
 EMC  /P <</MCID 9>> B14g (en-US)>> BDC BT
1 0 0 1 23.20808
S39933.5( )] TJ
ET
BT
/F1 9 Tf687
1 0 0 1 22.512 513.53  Tm
[( )] TosJ
ET
BT
1 0 0 1 295.8  563553  Tm
[( )] TJ
ET
 EMC  /P <</MCID 9>> B14g (en-US)>> BDC BT
1 0 0.9f
1 0 0 1 28.464 1.S39933.5( )] Tf)-3(1)-3(2)-3(.0)11(Vo)-3M)20(Hz
ET
 EMC  0 0 1 278.032541
 39933.5( )] TJ
ET
 EMC  /P <</MCID 9>> B14g (en-US)>> BDC BT
1 0 0 1 207.66 563.039933.5( )][(Tc[(--)] TJ
ET
 EMC  /P <</MCID 62>> T48C BT
/F8 9 Tf
1 0 0 1 386.66 562.53993
[( )][( )] TJ
ET
 EMC  /P <</MCID 39/La14DC BT
/F1 5.28 
1 0 0 1 395.54 563.039933.5( )] TJ
ET
 EMC  /P <</MCID 9>> B15g (en-US)>> BDC BT
/
/ 1424.039013Tf
129.36* n
166.7F2 1 1 465.94 59
 39937
 0 Tc[(Tc[(10)] TJ5
ET
BT
1QBT
/ 1424.039013Tf
129.36* n
166.7F2 1 1 465.943113.53 9m
[( )] TJ
ET
 EMC MC  /P <</MCID 10/Lan5g (en-US)>> BDC BT
1 0 0 1 420.53 578.139933.5( )][(Tc[(--)] TJ
ET
 EMC  /P <</MCID 62>> T5DC BT
/F8 9 Tf
1 0 0 1 426.53 577.63993
[( )][( )] TJ
ET
 EMC  /P <</MCID 39/La15DC BT
/F1 9 Tf
1 0 0 1 435.41578.139933.5( )] TJ
ET
 EMC  /P <</MCID 9>> B15g (en-US)>> BDC BT
1 0 0 1 458.38 613.539933.5( )][(Tc[(10)] pJ
ET
BT
1 0 0 1 48.502 545839933.5( )][( )] TJ
ET
 EMC  /P <</MCID 39/La15g (en-US)>> BDC BT
1 0 0 1 23.208 591.638413.5( )] TRe)] Tr)] TJs)-3( )25(L)-3(J )-ra)-3(o)-3(s)-6(fro)-3(Curre)ap)4(r)5)] e)-3(ia)-5(g)-3(t )] e)-3( )
ET
BT
1 0 0 1 53.06150m
[38413.5( )] TJ
ET
 EMC  /P <</MCID 39/La15g (en-US)>> BDC BT
1 0 0 1 204.91 908.038413.5( )] TJ
ET
BT
/F1 9 Tf687
1 0 0 1 22.512 518366 3T
[( )] Tr)-3(tJ
ET
BT
1 0 0 1 295.8  558366 3T
[( )] TJ
ET
 EMC  /P <</MCID 39/La157C BT
/F8 9 Tf
1 0 0 1 466.460491.838413.5( )] TJ
ET
 EMC  0 0.28 
1 0 0 1 226.51 541.638413.5( )] TJ
ET
 EMC  /P <</MCID 39/La15g (en-US)>> BDC BT
1 0 0 1 380.66 547.838413.5( )][(Tc[(--)] TJ
ET
 EMC  /P <</MCID 62>> T5DC BT
/F8 9 Tf
1 0 0 1 386.66 562.538413.5( )][( )] TJ
ET
 EMC  /P <</MCID 39/La1BDC BT
/F1 9 Tf
1 0 0 1 395.54 547.838413.5( )] TJ
ET
 EMC  /P <</MCID 39/La1ng (en-US)>> BDC BT
1
/ 1424.0377.413Tf
12075.3* n
166.7F2 1 1 465.94  Tm9384165 0 Tc[(Tc[(10)] T3
ET
BT
1QBT
/ 1424.0377.413Tf
12075.3* n
166.7F2 1 1 465.944 55
[384165 0 Tc TJ
ET
 EMC MC  /P <</MCID 10/Lan6g (en-US)>> BDC BT
1 0 0 1 460.42 578.138413.5( )][(Tc[(--)] TJ
ET
 EMC  /P <</MCID 62>> T6DC BT
/F8 9 Tf
1 0 0 1 466.42 577.638413.5( )][( )] TJ
ET
 EMC  /P <</MCID 39/La1BDC BT
/F1 9 Tf
1 0 0 1 475.3 578.138413.5( )] TJ
ET
 EMC  /P <</MCID 39/La1ng (en-US)>> BDC BT
1 0 0 1 497.66 613.538413.5( )][(Tc[(10)] pJ
ET
BT
1 0 0 1 48.502 545838413.5( )][( )] TJ
ET
 EMC  /P <</MCID 39/La1Bg (en-US)>> BDC BT
1 0 0.96 Tf
1 0 0 1 28.464 591.636269
[( )] TS)4(W)8(ZITp)4(eCHINJ
ET
BT
/F1 8 1 28.4685.70.636269
[( )] TJ
ET
 EMC  /P <</MCID 39/La1B7C BT
/F8 9 Tf
1 0 0 1 466.42 540363 0 0[( )] TJ
ET
BT
1 0 0.28 
1 0 0 1 226.51 577.03673186( )] TJ
ET
 EMC  /P <</MCID 39/La1B8C BT
/F8 9 Tf
1 0 0 1 386.660491.83 0 0[( )] TJ
ET
BT
1 0 0.28 
1 0 0 1 226.51 541.63673186( )] TJ
ET
 EMC  /P <</MCID 39/La1BDC BT
/F8 9 Tf
1 0 0 1 386.66 3T[(µ3 0 0[( )] TJ
ET
BT
1 0 0.28 
1 0 0 1 226.519Tm
 3673186( )] TJ
ET
 EMC  /P <</MCID 39/La17DC BT
/F8 9 Tf
1 0 0 1 386.63 362.53 0 0[( )] TJ
ET
BT
1 0 0.28 
1 0 0 1 226.54 Tm4.03673186( )] TJ
ET
 EMC  /P <</MCID 39/La171C BT
/F8 9 Tf
1 0 0 1 386.64  53253 0 0[( )] TJ
ET
BT
1 0 0.28 
1 0 0 1 226.54724.63673186( )] TJ
ET
 EMC  /P <</MCID 39/La17DC BT
/F8 9 Tf
1 0 0 1 426.5503..53 0 0[( )] TJ
ET
BT
1 0 0.28 
1 0 0 1 226.56 231863673186( )] TJ
ET
 EMC  /P <</MCID 39/La17g (en-US)>> BDC BT
1 0 0 1 23.208 591.63 l
[( )] TJ )-rc)-6(J
ET
BT
1 0 0 1 50.06 5474.63 l
[( )] TJ
ET
BT
1 0 0 1 86.4249474.63 l
[( )] T)-6( )11(CurreDel)-3(g)-3()-20(s5(aJ )-ia)-5m)-3( )25(L)
ET
BT
1 0 0.28 
1 0 0 1 181.661247.35 54
[( )] T(G)-6(Not)-3( )38(C)18(8)-3(,5)-5 TJ
ET
 EMC  0 0.28 
1 0 0 1 226.553Tf5.25 9m
[( )] TJ
ET
 EMC  0 0 1 53.06141165 5 9m
[( )] TJ
ET
 EMC  /P <</MCID 39/La17g (en-US)>> BDC BT
1 0 0 1 458.38 23.785 9m
[( )] TT
ET
BT
1 0 0 Tf687
1 0 0 1 22.512 0Tm
[3 578[( )] Td(G)--4(di5 TJ
ET
 EMC  0 0 1 226.51 678.13 578[( )] TJ
ET
 EMC  /P <</MCID 39/La17g (en-US)>> BDC BT
/F1 9 Tf
1 0 0 1 28.4645731865 9m
[( )] TJ
ET
BT
/F1 6 Tf
1 0 0 1 216.91 331865 813.5( )][2 Tc[(DS)] TS
ET
BT
1 0 0.28 
1 0 0 1 226.54 548265 9m
[( )][( )] TJ
ET
 EMC  0 0 1 278.06 43
 5 9m
[( )] T3)-3(0)-3( )11( )11(V, )-3(V)] TJ
ET
BT
/F1 6 Tf
1 0 0 1 305.57 541.63 813.5( )]9(S
ET
BT
1 0 0.28 
1 0 0 1 226.51 747.85 9m
[( )] TJ
ET
 EMC  0 0 1 53.066 239
 3 9m
[( )] T3)-)-57)-3(.5)11(Vo)-3A,
ET
BT
1 0 0 1 347.9351729[3 9m
[( )] TJ
ET
 EMC  /P <</MCID 39/La17g (en-US)>> BDC BT
1 0 0 1 204.96 547.85 9m
[( )][(Tc[(--)] TJ
ET
 EMC  /P <</MCID 62>> T77C BT
/F8 9 Tf
1 0 0 1 466.46 562.53 813.5( )][( )] TJ
ET
 EMC  /P <</MCID 39/La17DC BT
/F1 8.04 
1 0 0 1 395.54 563.03 9m
[( )] TJ
ET
 EMC  /P <</MCID 39/La17g (en-US)>> BDC BT
1 0 0 1 420.53  Tm93 l
S( )][(Tc[(10)] 27
ET
BT
1 0 0 1 505.142 55
[3 l
S( )][( )] TJ
ET
 EMC  /P <</MCID 39/La18g (en-US)>> BDC BT
1 0 0 1 375.82 578.13 9m
[( )][(Tc[(--)] TJ
ET
 EMC  /P <</MCID 62>> T81C BT
/F8 9 Tf
1 0 0 1 386.62 577.63 813.5( )][( )] TJ
ET
 EMC  /P <</MCID 39/La18DC BT
/F1 8.04 
1 0 0 1 395.5 578.13 9m
[( )] TJ
ET
 EMC  /P <</MCID 39/La18g (en-US)>> BDC BT
1 0 0 1 492.02 61513 9m
[( )][(Tc[(10)] nJ
ET
BT
1 0 0 1 514.58 54165 9m
[( )][( )] TJ
ET
 EMC  /P <</MCID 39/La18g (en-US)>> BDC BT
1 0 0 1 458.38 591.63343
 0 Tc TJ )-rc)-6(J
ET
BT
1 0 0 1 50.06 5474.63343
 0 Tc TJ
ET
BT
1 0 0 1 86.4249474.63343
 0 Tc T)-6( )11(CurreRie)4( )-11(G)5(aJ )-ia)-5m)-3( )25(L)
ET
BT
1 0 0.28 
1 0 0 1 181.66 706.13 83186( )] T(G)-6(Not)-3( )38(C4)-5 ,5)-5 TJ
ET
 EMC  0 0.28 
1 0 0 1 226.553462183343
 0 Tc TJ
ET
 EMC  0 0 1 53.06136461 3343
 0 Tc TJ
ET
 EMC  /P <</MCID 39/La18g (en-US)>> BDC BT
1 0 0 1 23.2081m
483343
 0 Tc TT
ET
BT
1 0 0 Tf687
1 0 0 1 22.512 778.13 Tm786( )] TJ
ET
BT
1 0 0 1 128.02 23m
[3 Tm786( )] TJ
ET
 EMC  /P <</MCID 39/La18g (en-US)>> BDC BT
1 0 0.9f
1 0 0 1 28.464 363.03343
 0 Tc TJ
ET
BT
/F1 5.28 
1 0 0 1 210.199578.133362
 0 Tc2TJ
ET
BT
/F1 8.04 
1 0 0 1 275.66 530.13 43
 0 Tc TJ
ET
 EMC  0 0 1 53.0629762.53 43
 0 Tc T3)-3(5)-3(0)-3(V,
ET
 EMC  /P <</MCID 39/La18DC BT
/F6 8.04 
1 0 0 1 226.51 746953 43
 0 Tc >-2<F
ET
 EMC  /P <</MCID 18>> BDDC BT
/F1 8.04 
1 0 0 1 395.5424165 3343
 0 Tc TJ
ET
 EMC  /P <</MCID 39/La18g (en-US)>> BDC BT
1 0 0 1 380.66 563.03343
 0 Tc[(Tc[(--)] TJ
ET
 EMC  /P <</MCID 62>> TDDC BT
/F8 9 Tf
1 0 0 1 386.66 562.533363.5( )][( )] TJ
ET
 EMC  /P <</MCID 39/La19DC BT
/F1 9 Tf
1 0 0 1 395.54 563.03343
 0 Tc TJ
ET
 EMC  /P <</MCID 39/La19g (en-US)>> BDC BT
1 0 0 1 460.42  Tm9398.43[( )][(Tc[(10)] 33
ET
BT
1 0 0 1 347.942 55
[398.43[( )][( )] TJ
ET
 EMC  /P <</MCID 39/La19g (en-US)>> BDC BT
1 0 0 1 492.02 578.13343
 0 Tc[(Tc[(--)] TJ
ET
 EMC  /P <</MCID 62>> TD4C BT
/F8 9 Tf
1 0 0 1 426.53 577.633363.5( )][( )] TJ
ET
 EMC  /P <</MCID 39/La195C BT
/F1 9 Tf
1 0 0 1 435.41578.13343
 0 Tc TJ
ET
 EMC  /P <</MCID 39/La19g (en-US)>> BDC BT
1 0 0 1 497.66 61513343
 0 Tc[(Tc[(10)] nJ
ET
BT
1 0 0 1 514.58 54165343
 0 Tc[( )] TJ
ET
 EMC  /P <</MCID 39/La19g (en-US)>> BDC BT
1 0 0 1 207.67 532.86 2322 0 Tc TJ )-rc)-6(J
ET
BT
1 0 0 1 50.06 5474.63 2322 0 Tc TJ
ET
BT
1 0 0 1 86.4249474.63 2322 0 Tc T)-6(ff)11(CurreDel)-3(g)-3()-20(s5(aJ )-ia)-5m)-3( )25(L)
ET
BT
1 0 0.28 
1 0 0 1 181.661247.35 98.66( )] T(G)-6(Not)-3( )38(C)18(8)-3(,5)-5 TJ
ET
 EMC  0 0.28 
1 0 0 1 226.553Tf5.25 2322 0 Tc TJ
ET
 EMC  0 0 1 53.06141165 5 2322 0 Tc TJ
ET
 EMC  /P <</MCID 39/La19g (en-US)>> BDC BT
1 0 0 1 200.95 7091 5 2322 0 Tc TT
ET
BT
1 0 0 Tf687
1 0 0 1 22.512 0Tm
[317m
 0 Tc5(d(G)--4(fa)-5f)8(ZTJ
ET
 EMC  0 0 1 226.51 6727[317m
 0 Tc5(J
ET
 EMC  /P <</MCID 39/La19DC BT
/F8 9 Tf
1 0 0 1 386.660491.831867
[( )] TJ
ET
BT
1 0 0.28 
1 0 0 1 226.51 541.63 2322 0 Tc TJ
ET
 EMC  /P <</MCID 39/La20g (en-US)>> BDC BT
1 0 0 1 375.86 563.03 2322 0 Tc[(Tc[(--)] TJ
ET
 EMC  /P <</MCID 62>> 201C BT
/F8 9 Tf
1 0 0 1 386.66 562.531867
[( )][( )] TJ
ET
 EMC  /P <</MCID 39/La20DC BT
/F1 8.04 
1 0 0 1 395.54 563.03 2322 0 Tc TJ
ET
 EMC  /P <</MCID 39/La20g (en-US)>> BDC BT
1 0 0 1 492.02  Tm931940
[( )][(Tc[(10)] 8J
ET
BT
/F9 9 1 465.942 55
[31940
[( )][( )] TJ
ET
 EMC  /P <</MCID 39/La20g (en-US)>> BDC BT
1 0 0 1 458.38 578.13 2322 0 Tc[(Tc[(--)] TJ
ET
 EMC  /P <</MCID 62>> 205C BT
/F8 9 Tf
1 0 0 1 426.53 577.631867
[( )][( )] TJ
ET
 EMC  /P <</MCID 39/La206C BT
/F1 9 Tf
1 0 0 1 435.41578.13 2322 0 Tc TJ
ET
 EMC  /P <</MCID 39/La20g (en-US)>> BDC BT
1 0 0 1 207.66 61513 2322 0 Tc[(Tc[(10)] nJ
ET
BT
1 0 0 1 514.58 54165 2322 0 Tc[( )] TJ
ET
 EMC  /P <</MCID 39/La20g (en-US)>> BDC BT
1 0 0 1 200.95 532.8604.78( )] TJ )-rc)-6(J
ET
BT
1 0 0 1 50.06 5474.6304.78( )] TJ
ET
BT
1 0 0 1 86.4249474.6304.78( )] T)-6(ff)11(CurreFg)-3(l)] TJ-4(G)5(aJ )-ia)-5m)-3( )25(L)
ET
BT
1 0 0.28 
1 0 0 1 181.66 332553 709
 0 Tc T(G)-6(Not)-3( )38(C4)-5 ,5)-5 TJ
ET
 EMC  0 0.28 
1 0 0 1 226.5530473 304.78( )] TJ
ET
 EMC  0 0 1 53.0613541.6304.78( )] TJ
ET
 EMC  /P <</MCID 39/La20g (en-US)>> BDC BT
1 0 0 1 273.5 146876304.78( )] TT
ET
BT
1 0 0 Tf687
1 0 0 1 22.512 773
[302.52 0 Tc Tf
ET
BT
1 0 0 1 128.02 2331[302.52 0 Tc TJ
ET
 EMC  /P <</MCID 39/La21DC BT
/F8 9 Tf
1 0 0 1 386.660491.83036
[( )] TJ
ET
BT
1 0 0.28 
1 0 0 1 226.51 541.6304.78( )] TJ
ET
 EMC  /P <</MCID 39/La21g (en-US)>> BDC BT
1 0 0 1 420.56 563.0304.78( )][(Tc[(--)] TJ
ET
 EMC  /P <</MCID 62>> 21DC BT
/F8 9 Tf
1 0 0 1 426.56 562.53036
[( )][( )] TJ
ET
 EMC  /P <</MCID 39/La21DC BT
/F1 9 Tf
1 0 0 1 435.44 563.0304.78( )] TJ
ET
 EMC  /P <</MCID 39/La21g (en-US)>> BDC BT
1 0 0 1 458.38  Tm930313.5( )][(Tc[(10)] 2J
ET
BT
/F9 9 1 465.942 55
[30363.5( )][( )] TJ
ET
 EMC  /P <</MCID 39/La2ng (en-US)>> BDC BT
/F1 9 1 458.38 578.1304.78( )][(Tc[(--)] TJ
ET
 EMC  /P <</MCID 62>> 216C BT
/F8 9 Tf
1 0 0 1 426.53 577.63036
[( )][( )] TJ
ET
 EMC  /P <</MCID 39/La217C BT
/F1 9 Tf
1 0 0 1 435.41578.1304.78( )] TJ
ET
 EMC  /P <</MCID 39/La21g (en-US)>> BDC BT
1 0 0 1 200.96 6151304.78( )][(Tc[(10)] nJ
ET
BT
1 0 0 1 514.58 5416504.78( )][( )] TJ
ET
 EMC  /P <</MCID 39/La21g (en-US)>> BDC BT
1 0 0 1 273.5  532.8288f
1  )] TJ )-o)-3(tg)-3(l)] TG)5(a)-3(te)-5( )11(VCh)-3(k)-6(re)-3( )38(Cu
ET
BT
1 0 0.28 
1 0 0 1 181.66 4680629
S0 Tc T(G)-6(Not)-3( )38(C4)-5 ,5)-5 TJ
ET
 EMC  0 0.28 
1 0 0 1 226.55314695288f
1  )] TJ
ET
 EMC  0 0 1 53.0613413.5288f
1  )] TJ
ET
 EMC  /P <</MCID 39/La22g (en-US)>> BDC BT
1 0 0 1 375.81 174.5 88f
1  )] TQ
ET
BT
1 0 0 Tf687
1 0 0 1 22.512 855.4287
 0 Tc Tg
ET
BT
/F1 5 1 226.51 2Tm
[287
 0 Tc TJ
ET
 EMC  /P <</MCID 39/La22g (en-US)>> BDC BT
1 0 0 Tf
1 0 0 1 28.4645563.0 88f
1  )] TJ
ET
BT
/F1 6 Tf
1 0 0 1 264.62 561.92878.5( )][2 Tc[(DS)] TJ
ET
BT
/F1 9 Tf
1 0 0 1 272.9 563.0 88f
1  

Tc[(10)] 23
ET
BT
1 0 0 1 347.942 55
[288f7
 0 Tc[( )] TJ
ET
 EMC  /P <</MCID 39/La2Bg (en-US)>> BDC BT
1 0 0 1 497.66 578.1 88f
1  
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