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(1) STRESS ANALYSIS
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(E1-2)Stress Analysis Sample

WORST CASE STRESS ANALYSIS

MODEL NO: bDC 500
COMPANY NAME & ADDRESS

1. RESISTER BLOCK FEB. 11. 2002

No.|Ref | Description VO_LTAGE I QQURRENT . _ POWER ,;,MDERAT‘NG

No. Part No. Rated | Applied | Stress | Derating ’Ra’tedk Apphed Stress l?eratmg Rated | Applied Stress |Derating| P | F | A
v v % | % | A TTA T % Ty Wi w % | %

1IR1 | R, Film, 1K 200 150] 75 80 025 0225 90 50 F

2 |R2 | R Film,10k 150 | 53 35 s | 010 0003 28| 50|P

3|RrR3 | R Fim,1K 200 150, 75 = 80 025 0225 90.0 50 F

4|Re | RFimiok | 150 48| 32/ 80 [ 010, 0002 23  50|P

5|R5 | R Fim 2K 380 | 1200 343| 80 ,‘ 5000 072 144 50| p

6 |R6 | R Film, 75k 350 | 190.0| 5431 80| ' ' 200! 04813 241 50| p

7 |R7 | RFim, 75k | 350| 190.0| s43| 80 L 200 04813 241 50| p

8 |R8 | R Fim, 221K | 150 15, 1.0 80 ] 010 | 00002 0.2 50| P

9 |R9 | RFim 10k | 200 180 90| 80| o 025 0.0324 130 50| P

10 |R10 | R, Fim, 274k | 200 180 90 80 0.25 00012 05 50| P

11|{R11 | R Fim, 243k | 150! 50 33| 80 T 0.10] 0.0103 10.3 50| P

12|Ri2 | RFim 10k | 150 50 33 8| | | | 010| 00025 25  50|P |

13 |R13 | R Fim, 357k | 200 187.0! ¢35 80 025 00933 373, 50| F

14 |R14 | R Fiim, 357k | 200 187.0| ¢35 80 0.25| 00933 373 50 F

15 |R15 | R, Film, 200k 200| 187.0| 935 80, - | | 0.25| 0.1748 69.9 50 ¢

SUB TOTAL POWER DISSIPATION(W) 2.5
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. CAPACITOR BLOCK'

Nol Ref| Description VQLTAGE ' CU{tJRRENT A iF’O'\NER ‘ DERATING
No. Part No. Rated | Applied | Stress | Derating| Rated | Applied | Stress | Derating RatedéApplxed Stress Derating) P | F | A
v v % % A A % % W Wl % %
11 C1 |C, Electrolytic,1000uF| 250 | 180.0 72.0 70 4.69 1.3 27.72 70 | .
2| C2 [c, Electrolytic,1000uF | 250 | 180.0| 720 | 70 | 469 13 27.72 O P R N
3| C3 |c, Ceramic, 68pF 100 80, 80 75 | Ty e
4| ca |c lectrotytic. 1000uF] 250 | 18001 720 70| 489! 13| 2772 70 ' F
5| C5 |c, Ceramic, 0.01uF 50 | 120 240 75 / V | ' P
6| C6 |C, Ceramic, 470pF 100 6.0 6.0 75 P
7 | C7 |C, Ceramic, 1uF 50 51 10.2 75 P
8 | C8 |C, Ceramic, 1uF 50 5.0 10.0 75 P
9| cg lc. ceramic, 1uF 50 160 3201 75| P
10| c10[C, Ceramic, 0.1uF 50 | 16.0] 320 75 | p
3. DIODE BLOGK
e VOLTAGE CUURRENT POWER Rth |DERATING
No. Ref | Description - R . : : : Pt
No. Part No. Rated | Applied Stres; Deratmg Rated Applied | Stress | Derating | Rated | Applied | Stress |Derating| J~C C-A P F A
R v % % A A % | % | W w % % |cw cmw
1|CR1| D, STTA3006 | 600 500! 833| 75 | 30, 263, 88| 70 4.21 1.0 1.9 F
2|cr2 | D, STTAB06 600 | 127| 212 75 g 263 329 70 3.29 T 22122 Pl
3| cra | b,MURst60 | 600! s00| 833 75 11 010| 100 70| 010l 1 hao 200 | F
4|CRa| D STTAS06 | 600 127 212 75 | 8 263 320 70| | 329| 22122 P|
5| CRS | D,40TPS08 800, 500! 625 65 | 40 9.00 225 70 9.90 06 40| p
SUB TOTAL POWER DISSIPATION(W) 20.78
74, TRANSISTOR BLOCK:
- VOLTAGE CUURRENT POWER Rih |[DERATING
No.| Ref | Description - - : - - -
No. Part No. Rated | Applied | Stress |Derating | Rated | Applied |Stress |Derating | Rated | Applied | Stress |Derating|J-C [C-A} P |F |A
v v % % A A % % w W % % |cwicw
1] Q3 | T, IXFH2BN50 500| 340 68.0 65| 26.0| 9.00| 346 60 1100.00| 5142 | 51.42 50(0.42 0.25
2| Q4 | T, MTPAN10OE 1000| 800, 80.0 65| 40| 002| 05 60 | 23.00) 0.10| 043 50{0.83 | 100
3| Q5 | T, IRPFR420 500 363 726 65| 25| 004| 18 60 | 50.00| 0.10| 0.20 50250 | 100
4| Q6 | T, MMBT2222A 40 16| 40.0 65| 08] 010 125 60| 023 0031333 50(5.00|300| P
5| Q7 | T, MMBT2907A 60 16| 267 65| 06| 010 167 60| 023 0.03]13.33 50(5.00 1300 | P
i SUB TOTAL POWER DISSIPATION(W) 51.68
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5.MAGNETICS BLOCK

o VOLTAGE CUURRENT POWER Temp Rise|DERATING
No.|Ref | Description e : : ]
. No Part No. Rated | Applied| Stress | Derating | Rated | Applied) Stress | Derating | Rated | Applied | Stress |Derating] Temp| Limit PIF|A
Vv Vv % % A A % % W W % % c c
2 1 L1 | INDUCTOR1 250 1 10.00 ' 5.00 55180 | F }
3| L2 |iNDUCTOR2 220 0.50 0.01 40ls0|p| | 7
4| L3 |INDUCTOR3 220 2.63 o 0.10 40| 50| Pl
5| Tt | Transformer 280 ’ 0.01 0.10 30, 50| P|.
l SUB TOTAL POWER DISSIPATION(W) 5.21

TOTAL POWER DISSIPTION(W) ‘
TOTAL INPUT POWER(W) /. EFFICIENCY("

RESULT TABLE
NOTE: P: PASS
NUMBER OF TOTAL COMPONENTS F- FAIL
NUMBER OF PASSED COMPONENTS A: ACCEPTABLE

NUMBER OF FAILED COMPONENTS
NUMBER OF ACCEPTABLE COMPONENTS

(2) THERMAL ANALYSIS

Thermal Analysise A3 oA Go| wWo] HAsh= T3 FEEd tisto] ol st=d], AL
o] Z$+E PWM IC, MOSFET Switch, DIODE Rectifier, IC, POWER Resistor 5224 ddo] B2
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A BABIHA B & deEo] 474 FEEC] 21 e 4F T 2= vt o= F=
o] A fE Zta FAs=A Fster] 1 F40] it oA AT T T

ME o] g3le] 24& Bl dste WA 7 FE AYT AF 7
B2 Thermal Analysis® 3% < 3l

A

30{)1

o

uk
= 2
A &

2

O Temperature SH0|| 2|t 54

(¥£1-3)2 T00WH Full-Bridge AC-DC Converter®] Worst Case Operating 271¢] Low Line
g, 85T Base Plate 2%, Full Load® 538l 48 < 2/t & SAA719A AR WY Fa3
olf HEo 2% AME RS 2% A5 EXE AH 4T dolt}. ok 22 IS Thermal
Mappingel 2t 24, 24 &4l 9ste] A& Al dojelo|ng A &siA E<lo] 7hsdht, A &
%|9] Base Plated] €28 12 (H] JALE)Z FAAIY] st DAd F7ho|v 22 <A T3
AFIEA A2 22 F ERlEtolof stuR HlwA AR 277t AAY 487 G diste Al

(%£1-3)2 AH &% ] 9]&tod Thermal Mapping& M8 A28 PWM ICY 2%/} 117CE ICY
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0|8 W] 14VZ fA5e] 1 LEE 100 FAHES 223U o)9ldl ThE RESe B4 £
o vmald ox JEe] 6l 21 TR 98L Gl

(%£1-3) TEMPERATURE MEASUREMENT(TC) : SETUP TIME: 5:00

ame |1 2 | 3 | 4 | 5 | 6 | 7 | 8 |09
5:30 27 94 73 84 77 76 81 77 80
5:42 28 104 80 93 84 85 90 84 89
5:565 28 112 85 99 88 91 94 89 93
6:15 29 118 85 101 88 96 95 89 93
6:27 29 118 85 100 88 96 93 88 90
6:40 29 117 85 100 88 96 94 89 91
6:50 29 117 85 100 88 97 94 89 92

NOTE: Thermocouple Probe Connections:

1 Lab Ambient

2 UC1825 in Socket

3 Baseplate: Solder Lug Glued to Baseplate at Output Buss Bar

4 HV Electloytic Capacitor 381LX152M250A062(1500uF, 250V)

5 Qutput Rectifier FST20050

6 Ambient between PCB and Power Transformer

7 Main MOSFET IXFH26N50 Q1: Solder Lug Under Mounting Screw
8 SCR 40TPS08: For Inrush Current Protection

9 Main MOSFET IXFH26N50 Q2: Solder Lug Under Mounting Screw

A%/ AR Yot d A4S o] Astel F8 FFSoM A7 Wshe Ed= UA AN
B 71edndME 2 & 24 MOSFETY £49 % %9 In-Rush Current 254 SCRe| tigh &
[ 3z
= ™
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& ARzt gt} o8 2R sl ThE FEEY @
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MOSFET IXFH26N50 (500V 26A)2 150kHz9] 294 Fa¢2H 2938, oy EAste
A BERoz Urold FHE £ 9tk & Turn On &4, Turn Off €4, Conduction £4 24, 4
Ezlo] Aol M/ AF e onHE FQ REEM AREE 29 EAES A4S B89

=

&
T~
A

A2 o
Mmoo

A. MOSFET2| Turn ON &&!
a8 (1-2)& MOSFETS] Turn OnAlol MOSFET® Drain® SourceAleldl 17bs & Mt AR @
o, 17 (1-3)ollA] Hole uheh o] AYF AR{7F HA e F3ke] oF 50nSe|a ol A7tH =
A AFe 2715 Fobd AA 9 AR T ofF FoA EE Turn On £4& FASIES gy,

. M osomss e
ch3 Zoom: 1.0X Vert 20.0X Horz
-—————'\—/\——J
“oni 100V ; CMEE00nsT 2 Ch3 fR1.9V
' soove. ' o

121(1-2) MOSFET Turn OnA| H2l/AF 1Hed

B. MOSFETS| TURN OFF 4!
Turn Off £42 18 (1-3)eA] Bole ute} o] MOSFETS Turn OffAle] A2le A4 A { 94
o] F& A@st] Fatet], o] 2RE APH2 0s25E 170ns7HA] ] 73t A]

o

V(t) = (19x1) /(10X 107)
o2 APIAZ F lon, B AR F e Fteg vire] tad Zo] AgsiAiin. &,

1) =31 -(23xt)/(80XT10™® 0sOfl A 80ns FAZt
i =15.1-(8x1)/(40x107) 80ns%llA] 170ns 2t

ekl MOSFET Turn OffAl9] 4 Energy® ¥ 772 Urolx A Bsle] 1 3-8 75
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95X10°%) + 7.5X10°%) = 17X107°J
o}7]4 Switching Frequency = 150kHz 0|22 78 £4&
P=17X10"JX150X10°Hz = 25.5W ©o|t}.

10X vart  30.0XHorz

o100V - © M Ta0ns - ch3n 279y

CE® sove.

S12i(1-3) MOSFET Turn Off Al ®gl/A% &

C. MOSFET®] Conduction &&
MOSFETS] Conduction £4< MOSFET (IXFH26N50)¢] Rds ON Age] 25To41 0.20 ohm¢!
§. 28 (1-4)elA Holx ulel go] 8572 Case Temperatured|Ae] Rds ON AZh= 1.6X0.2
ohm = 32 ohm ©] 2.2 MOSFETY| 52 Worst Case (TJ=100T, #A 94 st line, full load)
A FF AFE 9.0A% 1A g A9 MOSFETIA 0.32 ohmX 9 = 25.92w o] £4& A
gt

D. MOSFETS &
oo 2 RE A
4 FEEE,

Al
=

& Switching £2% Conduction £4& FalolA & F7]el+ 2= F Ay &

r

2

25.92w + 25.5w = 51.42w ojt}.

&3 golg B A AFste Case-to-Junction Thermal Resistance (Rthe,) & 0.42K/w °| L,
Thermal Paper Sheet® Thermal Resistance= 0.3K/w |22, Worst Casec1A1¢] Base Platedl
gk Junction?] &&= A5

51.42wx (0.3 + 0.42)K/w = 37.02°Ce|t}.



A9 A4 Ad B2 2571 85T Base Plate €502 2 Junction 5=
85C + 37.02°C = 122.02°Co]|}.
Hlole] He 278 MOSFET IXFH26N50 (500V, 26A)0] 8143t 52 7153 A Junction €%
= 150T°] 22 MOSFETS 25.7C9 943 21 A48 S & & gig),

(O81-4) 2 B#sj0]l M2 Rds ON resistance
B SCR 2% &5
a™-(1-5)e YA R AMSHE In-rush Current R34 3224 o] 320 A}&5E SCR
40TPS08(800V 40A)2 27] turn on °]3d& A EEHo] 9oz SCRY Anodest Cathod
Atolell ¢ 7}541_ AF(VT)S 2719 webA 2 Edo] A4 dr),

\4l

@ INPUT CIRCUIT POWER CIRCUIT g LOAD

CONTROL CIRCUIT

2! (1-5) In-Rush Current 23 3|2
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SCRE E3lA 44 2% DC BT AF7E9.0A012 ) VTE 23 (1-6)9] Ho[H27E 1.1VE
w e A AR E Y SdE

9AX1.1V = 9.9w o]},

rSL

$9 glojg Ho2RE SCRY Junction® Casertolel € A# (Thermal Resistance)< 0.6C/wol
3 SCRT Base Plate Alole] 9= A4 Sil-Pade) €48 0.3C/weg 1#dhd SCRe 2%

o,
T

ox
%‘r‘x

o}y

9.9wX (0.6 + 0.3)C/w = 8.91°Co|t}.

w2kA base plate €27+ 85C<1 75 SCRS Junction &%=
85°C + 8.91°C = 93.91°CEM,
A70 Az EZLE 125To] Hlste] 43d o7} 9l FHelA SCRe| B48L Yv= € 7+ 3
123

I |
L !
7 ‘

e T,=25C
/i

(4

: InstantangoUs7'O‘héi'sftéte"‘(}ftjr/réht

,4/ ——-——IT3=125°C_“—>;:
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Martek Power Abbott, Power Supply Design Engineer

EQAICC-PACIFIC, Auditor and Consultant

Century Electronics, Power Supply Design Engineer
mhkye@hanmail net
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