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X OEEERRIT, REFT—2THY, £ ToORRBIT, 1IFIFREEEE TR LET,
TEVWVE LT, ZOMEITENEEBZEZBEVEYT,

The following data are typical values. As all units have nearly the same
characteristics, the data to be considered as ability values.
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1. MTBF&%{H Calculated Values of MTBF

MODEL : PAF500F48—28

(1) FH 7 Caleulating Method

Emumm9mm@%%mﬁifﬁméhfwif

FNENOEEMIT LI, WHEERL MBEZ LN, HF2x ORI > TIRESRET,

Calculated based on part count reliability projection of EIAJ (RCR-9102). Individual failure rate 4 5 is given to each
part, and MTBF is calculated by the count of each part.

<F >
1 1 )
MIBF = PR x10° ] (Hours)
equip
ZN,. (A7),
i=1
. equip IR (MRS 10 P HER)
Total Equlpment Failure Rate  (Failure,~ 10 ®Hours)
g D1 B E ORBRERS T B SR (L 10 ° HERT)
Generic Failure Rate for The ith Generic Part  (Failure,~ 10 ° Hours)
N 21 3 H OREHD dn O %%
Quantity of ith Generic Part
n P RBIg o T REE D T Y — DR
Number of Different Generic Part Categories
Tq D1 FHORBEHR T o8 E 7 77 4 (TEQ:1)

Generic Quality Factor for The ith Generic Part (7t ¢=1)

(2) MTBF{fi MTBF Values

r : Hi FEE (GROUND, FIXED)

MTBF = 297,989 il (Hours)

DENSEI-LAMBDA R-1
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2. BT 4 V=7 422 Component Derating

MODEL : PAF500F48—28

(1) ik Calculating Method
(a) MIES M Measuring Conditions

- AR : 48VDC
Input Voltage
< 1B © PAF500F48-28 : 18A (100%)
Output Current
- WAt 5 s DDA (REERA)
Mounting Method Standard Mounting Method (with Heatsink)
s R—=2F L — MNMRE ©100°C

Base-Plate Temperature

(b) ¥E{K Semiconductors
T ARE, HEEHB LI OBER X EMRBOBRG RIBEL R, BKEHELE D
EE 2TV E Lz,
The maximum rating temperature is compared with junction temperature which is calculated based on
case temperature, power dissipation and thermal impedance.

(¢) IC. #Hi. = F ¥ —% IC, Resistors, Capacitors, etc.
JERPEEE, BEHRAE, WEE 2L, e OfITRFELENICA->THET,

Ambient temperature, operating condition, power dissipation, etc are within derating criteria.

(d) BMEHBEH 5% Calculating Method of Thermal Impedance

T' ‘max) - Tc T max) = Ta Tj(max) = Tl
9;. o= L - Te 0,0 Lm0 T 01—
Petuax) Pegmax) Pemax)
Te CTAV—T o T OWMEBR - ARE —&IZ25C

Case Temperature at Start Point of Derating ; 25°C in General

Ta T4 V=T 4 T OMEDABIRE —KI225C
Ambient Temperature at Start Point of Derating ; 25°C in General

Ti TAV=T AT OMED Y — RIRE  —&I225C
Lead Temperature at Start Point of Derating ; 25°C in General

Pogmax) CERRa LT A (F ) EE

{ Pehmax) ) Maximum Collector(Channel) Dissipation

Tj(max) : %k%é:ﬁ?ﬁ&

( Tehtmax) ) Maximum Junction(Channel) Temperature

Bi-c G RD DT — A E TORKST

(Bch-c) Thermal Impedance between Junction(Channel) and Case

DENSEI-LAMBDA R-2



-1

DG R DR E TORGES

Thermal Impedance between Junction and Air

CEAEND Y — FE TOREH

Thermal Impedance between Junction and Lead

Q) ¥W&ET 4 V—F 4 7% Component Derating List

PAF500F48-28

PAF500F48—x*

& s e R ER fE AR FAV-FAvT R RS
Location No. Part Name MAX Rating Actual Rating Derating Factor Note
Q101 CHIP MOS FET Tch(max):150°C Tch :102.6°C 68.4%
Q103 CHIP MOS FET Tch(max):150°C Tch : 125.8°C 83.9%
Q1 CHIP MOS FET Tch(max):150°C Tch:118.1°C 78.7%
Q3 CHIP TRANSISTOR Tj (max):150°C Tj:122.3C 81.6%
Q7 CHIP MOS FET Tj (max):150°C Tj: 104.7°C 69.8%
D109 CHIP DIODE Tj (max):150°C Tj:112.5°C 75.0%
D111 CHIP DIODE Tj (max):150°C Tj:114.2°C 76.1%
DENSEI-LAMBDA R-3




3. FEHMIEE LFE

Main Components Temperature Rise AT List

PAF500F48—x

MODEL PAF500F48—28

winE e B i BE LFE ATes
Location No. Part Name Temperature Rise('C)

Q101 CHIP MOS FET 2.3

Q103 CHIP MOS FET 20.1

Q1 CHIP MOS FET 19.3

Q7 CHIP MOS FET 10.5

D109 CHIP DIODE 4.7

D111 CHIP DIODE 3.9

T101 TRANS.,PULSE 19.8

T102 TRANS. PULSE 25.9
BASE-PLATE 0.0 (basis)

BESM  Measuring Conditions

BT (ResA)
Standard Mounting Method (with Heatsink)

A 5 1
Mounting Method

\/\)(\ o N S| i o,
N=27L— MRERER (1007C)
Measuring point of Base-Plate Temperature

HEES Heatsink

Output Current

/S
/
AT e skl
Input Output
<«
42mm
AJJEE
Input Voltage 48VDC
HEE
Output Voltage 28VDC
H )R

PAF500F48-28 : 18A (100%)

ATcyp » FFRE2SCIZEB W TR—RA 7 L— MEENI00CE R AREBALEE L, 20D
NR—AF L — MEEZREREL LESHILOAT (R—X 7 L— k LEE & DRESE)

EERLELO,

Temperature difference between a case of each component and base-plate, fitted power supply
with heatsink to be maintained 100°C (base-plate temperature) at 25°C (ambient temperature).
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4. 77 ) —</L3RE  Abnormal Test

MODEL : PAF500F48—28

1) RREMEXER  Test Condition and Circuit

(EATENEN
DUT
Fuse
Bridge v 4y .
Diode cl |+ 304 2|+ C3 |+ )c4 =t
NS
Load
. -Vin AV
- AJIEE 1 76VDC - A EWR 1 18A(100%)
Input Voltage Output Current
« R—2RF L— MRE 1 25C fEAE 2—X : 30A
Base-Plate Temperature Additional Fuse
T Y o THEAL AR (D) ! PGH758A - Bfga T % (CD 1200V 10000 1 F
Bridge Rectifier Electrolytic Cap.
BT Y (C2) 1100V 100 F BT Y (C3) $50V220uF
Electrolytic Cap. Ceramic Cap.
T IvTarT Y (CH) S50V 10uF
Ceramic Cap.
2) AR Test Results
AERE T ABR HEER  Test Results
E— R
Test Position Test Fi:Fire So:Smoke Bu:Burst Se:Smell Re:Red Hot
No. Mode Da:Damaged  Fu:Fuse Blown NO:No Output NC:No Change  Ot:Others
11213145167 18]9]10{11]12
Han |RBRET|S | O
Loca- | Test |H|P |F|F | M B | |#K| | |O|O0O|H|ZE|%
tion Point |O | E = |ViCl|Ah|fki®D s =
No. R|N L | P | P W72 |
T KIEIR| R || H| X L Note
W
Fi|So|Bu|Se |Re|Daj|Fu NO|NC| Ot
1 Q101 G @ @ @
S L @ RET
(Efficiency Down)
3 D L @ (HBIET
(Efficiency Down)
4 D-S 9 @ @
5 G-S L o
6 D-G L L @ |HABEBEET
(Output Voltage Down)
Da: Q101,R7
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PAFS00F48—*

ARERE AT AR REBFER Test Results
E— R
Test Position Test Fi:Fire So:Smoke Bu:Burst Se:Smell Re:Red Hot
No. Mode Da:Damaged Fu:Fuse Blown NO:NoOutput NC:No Change Ot:Others
112134567189 ]10][11}12
i |RBmF | S | O
Loca- | Test |H|P |3 |% || & | E|#| |00 H E|X
tion | Point |O | E 2|V |C|h|f|D U
No. R|N | | P | P W7 |
T DEFCAE-SE-SE-NE NS L Note
Wt
Fi|{So|Bu|Se|Re|Da|Fu NO|NC| Ot
7 Q103 G o L @ ZhE:KT
(Efficiency Down)
Da: Q103
8 S [ @ ZRIKT
(Efficiency Down)
9 D L @ |[ZhRIET
(Efficiency Down)
10 D-S @ @ @
11 G-S @ @
12 D-G ® L BN o Da: Q102,Q103,Q5,Q6
D106,A1,R9,C3
13 Q1 G @ @
14 S @ @
15 D @ @
16 D-S @ @ @ Da:R2,R6,D3,Q1
17 G-S @ @
18 D-G [ L J o Da:R2,R6,D3,Q1
19 Q2 E @ @
20 C o L BK
21 B @ @ .
22 B-E @ @ Da:C109,Q101
23 C-E @ @ @ Da:Q102,Q103
18 B-C 9 o
19 Q3 E ® o ® EIKT (Efficiency Down)
Da:R1
20 C ® o ©® | ZRIET (Efficiency Down)
DaR1
21 B o o @ |Zh=|{LTF (Efficiency Down)
Da:R1
22 B-E @ L Da:C105,Q101
23 C-E o o ® ZIEILT (Efficiency Down)
Da:R1
24 B-C L Ll
25 Q4 G  J @ |ZhRIET
(Efficiency Down)
26 S ® @ DRIKT
' (Efficiency Down)
27 D L @ |DHEET
(Efficiency Down)
28 D-S @ o
29 G-S o @ |DRET
(Efficiency Down)
30 D-G o o
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PAFS00F48—*

AERE T R AREFESR Test Results
F— R
Test Position Test Fi:Fire So:Smoke Bu:Burst Se:Smell Re:Red Hot
No. Mode Da:Damaged  Fu:Fuse Blown NO:No Output NC:No Change  Ot:Othets
11213145167 |89 ([10[11]12
Hin |RBRmT| S | O
Loca-| Test |H|P|F|F|M|&|R | |0 |0l &%
tion Point | O | E 2 |V|C|Ahlfb]lD B =
No. R |N [P | P |Wr|7|f
T KB | RHIR|B|H| A L Note
Wr
Fi | So |Bu|Se |Re|Da|Fu NO|NC| Ot
31 Q6 E o L ]
32 C { @ ZIRIEKT
(Efficiency Down)
33 B @
34 B-E o ® [BIET
(Efficiency Down)
35 C-E L L J
36 B-C L o
37 | D101 @ @
38 o [
39 | D106 @ @ ZRET
(Efficiency Down)
40 @ { ]
41 | D109 L ® EIET
(Efficiency Down)
42 L L HAEEET
(Output Voltage Down)
43 | D111 @ ® ZRIET
(Efficiency Down)
44 o o HAEEET
(Output Voltage Down)
45 D4 @ L ]
46 @ @
47 D7 L J @
48 ® {
49 C2 ® @ \=IKT
(Efficiency Down)
50 @ o
51 | C109 ® L]
52 o [ )
53 R1 L ® KT
(Efficiency Down)
54 @ @
55 R2- ® @
56 L @ Da:Q101
57 R4 @ ®
58 o o Da:Q101,Q102,Q103,04,0Q5
Q6,,D102,D105,D106,R101
R8
59 R9 @ @
60 @ L
61 R10 @ @
62 o ® ZHRIET
(Efficiency Down)
DENSEI-LAMBDA R7




PAFS00F48—*

AERE AT EY S AEAFE SR Test Results
£— R
Test Position Test Fi:Fire So:Smoke Bu:Burst Se:Smell Re:Red Hot
No. Mode | DaDamaged Fu:FuseBlown NO:NoOutput NC:NoChange Ot:Others
1121314 |5{6]17 819 ]10]11/(12
W | RBRSEF| S| O
Loca-| Test |H|P |Z|% || |2|% | K| | OO H|E|%
tion Point | O | E 2|V |C|Ah|f|®D W =
No. R|N | | P| P || 7|
T KB R R | BB X L Note
Wr
Fi|So|Bu|Se |Re|Da|Fu NOINC| Ot
63 | 7202 @ @
64 o L o HAEERKT
(Output Voltage Down)
65 | Ti01 1 L o
66 3 L L HEERT
(Output Voltage Down)
67 1-2 ® L HAEEKT
(Output Voltage Down)
68 3-4 ® { HABEEKT
(Output Voltage Down)
69 | T102 1 @ @
70 3 | ] L HAOBEET
(Output Voltage Down)
71 1-2 L o HBERT
(Output Voltage Down)
72 3-4 L L HABEMRET
(Output Voltage Down)
73 | NS ® ®
Inverse Input
Connection
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PAF500F48—*

5. ##EFEER  Vibration Test

MODEL : PAF500F48-—-28

(1) {EEFRBRESH  Vibration Test Class
5 [ IREN AR Frequency Variable Endurance Test

2) AR IE Equipment Used
EMI C (#)# AN F-400-BM-DCS-7800 IR 905-FN
EMIC CORP. Controller Vibrator

3) G52 The Number of D.U.T. (Device Under Test)

I & (unit)

@) FBREAE  Test Conditions

- JA R 10~55Hz
Sweep Frequency

- dm | iFH 157 [#]
Sweep Time 1 min.

- PRIR —JE (0.825mm)
Amplitude const.

- YRR 7 1) X, Y, Z
Direction

- PIBR PR 1 R
Test Time 1 hour each

(5) ABE T Test Method

150mm><230mm

it i D.ULT.

Y (Device Under Test)
It =
Fitting stage
WRB) H W
Direction

W’ OB R OB OB
Vibrator

PR 2 B T (ANHEE 5 o 213 A T2 M3 2 » 7 D4E T e © A1 X0 BE).
FE BRI EET S,

Fix the D.U.T. on the circuit board (soldering Input Output signal terminals and fixing by four M3-tapped-holes)
and fix it on the fitting-stage.

(6) FBREEHR  Test Results

A OK
» ABAZAY  Test Conditions
ANDEE © 48VDC WABEER  © 18A000%) N—RFL— MERE . 25T
Input Voltage Output Current Base-Plate Temperature
I EHERTH B HEE (V) U o 7 VEE (mVp-p) PR - S2EEIRTE
Check Item Output Voltage Ripple Voltage D.U.T. State
E ] 27.916 35 R L oK
Before Test
g | X 27.917 35 a7 OK
After | Y 27.917 35 REzL oK
Test Z 27.916 35 Rz L OK

DENSEI-LAMBDA R-9



PAF500F48—*

6. /A XTI =2l — FRAB Noise Simulate Test

MODEL : PAF500F48—28

(1) FREE KL CRES  Test Circuit and Equipment

i A &

) i VHe-
ci JAAT Y 3ab-4
o~ pzea Noise SimulatorC

A A
g .

Y T
/ i
m

TFG

ARV I 2
Noise Simulator

- Bga T Y (€
Electrolytic Cap.

INS-4420 (. A ZXWFFERT)
(Noise Laboratory Co.,LTD.)
200V 10000 2 F

BT IvrarT Y (C) 100V 2.2 4 F
Ceramic Cap.
- BT Y (C3) 100V 470 4 F
Electrolytic Cap.
T Iy arT o (C4,05) 01uF
Ceramic Cap.
BT Iy T ary oy (C6) 50V10uF
Ceramic Cap.
B T Y (CT) 50V220uF
Electrolytic Cap
c TEFE-N - Fa—TaA (L) ImH
Common-mode Choke Coil
(2) FBRSEAE  Test Conditions
- ANJIEE : 48VDC » A XBHE o =2.4kV
Input Voltage Noise Level
- HAOBE . 28V - {iZ4H : 0" ~360"
Output Voltage Phase Shift
- A E : 18A (100%) - fitt: S
Output Current Polarity
- RN—2 7 v— MNEE . 25C T K N =
Base-Plate Temperature Mode Normal, Common
< 2V ANE : 50ns~1000ns - MU A ER K : 20Hz~ 62.5Hz

Pulse Width

(3) LA  Acceptable Conditions
LAEEE U2
LA T Ll
3. EDMEF DI

4) FBREEHR Test Result

Trigger Frequency

Not to be broken
Not to be shut down output
No other out of orders

&8 OK

DENSEI-LAMBDA R-10



7. IXATETEMZAER  Resistance to Soldering Heat Test

MODEL : PAF500F48—28

(1) %  Machine Used
BENIAEAEEE CRBRT Y B {b5)
Automatic Dip Soldering Machine (OSAKA ASAHI KAGAKU)

2) 55 %  The Number of D.U.T. (Device Under Test)
1 & (unit)

3) RBREMF  Test Conditions

- TR A TR : 250C
Dip Soldering Temperature

* IR RFF R : 108
Dip Time 10seconds

- TR INENEEE : 120
Pre-heating Temperature

« AR IR : 607

Pre-heating Time  60seconds

4) BRI Test Method

HIIE 0%, 2 Sl o, BENIAEMEE TY I v 7 AR,

BRI IR RBGE U, IS B R R T 5,

Check if there is no abnormal output before test. Then fix the D.U.T. on a circuit board, transfer to flux-dipping, pre-
heat, and solder in the automatic dip soldering machine. Leave it for 1 hour at the room temperature, then check if

there is no abnormal output.

(5) PEBREER  Test Results

PAF500F48-

TARMEL, AT %

ak OK
- R4 {F Test Conditions
AJIEBIE . 48VDC HAEHR  © 18A(100%) N— 2 L— MREE
Input Voltage Output Current Base-Plate Temperature
HE HER I B PR AT AR
Check Item Before After
Test Test
H s A% 27.720 27.721
Output Voltage
Vo S VEE mVp-p 30 30
Ripple Voltage
AFVES) mV 0 0
Line Regulation
A mV 0 0
Load Regulatlon
Mz BT — B L BEZL
Isolation Resistance OK OK
(A — BERL RERL
Withstand Voltage OK OK
SR - B e L B
Appearance OK OK

DENSEI-LAMBDA
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PAF500F48—*

8. EEERERX Thermal Shock Test

MODEL : PAF500F48—28

(1) FEFHFHIES  Equipment Used
THERMAL SHOCK CHAMBER TSV-40 (TABAI ESPEC CORP.)

Q) 4R M523 The Number of D.U.T. (Device Under Test)

5 1 (units)

(3) RABREAF Test Conditions

- BRI R IR EE ;o 25C «——>+25C «<—>+125C
Ambient Temperature
- RERRERM] : 25min Smin 25min
Test Time
1 cycle
25min
+125°C
Smin
+25C T — -
Smin
-25C
25min
a7 : 100, 200 YA 7 v
Test Cycles 100, 200 cycles
- B
Not Operating

(4) WBR77L  Test Method
PIHIE %, R E RPNz AN, ERY A 2V TREE1T 5, 100, 200 ¥ 7010, k%
FORANE T IR RIE L. i B R 2 MR T 5,
Before the test check if there is no abnormal output and put the D.U.T. in the testing chamber. Then test it in the above
cycles. After the test is completed leave it for 1 hour at room temperature and check it if there is no abnormal output.

(5) ARBRAERE  Test Results
A8 OK

WET =213, REZRT,
See next page for measuring data.

DENSEI-LAMBDA R-12



PAF500F48—*

29.0

>
V]
S S S SO SR SO SRR
H 2
i S i 1
R z 280 - T ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
HE 1 L ]
I B N S S
27.0 :
0 100 200
AERY A 7 ) Testcycle (Cycle)
= 200 :
& |
Wz O S S S
g = |
2 8 100 3
N i
NS i |
O et T I B S A SO UPPU 1
jo] :
B 3
& 0
0 100 200
AERY A 7 L Test cycle (Cycle)
100
>
sT
*jé TS0 e
<&
v L 1
0.0
0 100 200
Bt A 7 )V Test cycle (Cycle)
= 10.0
SE |
JAVER E f : : 3 :
RE 50 po T b
=~ oD : f f : : : :
& ‘ ‘ | ‘ T
= T
8 i T T
= 00 3 '
0 100 200
R A 7 )V Test cycle (Cycle)

DENSEI-LAMBDA R-13



PAF500F48—*

9. milTEHER High Temperature Storage Test

MODEL PAF500F48—28

(1) fEHEZE  Equipment Used
TEMP.& HUMID. CHAMBER TYPE303D (JEC)

2) B2 The Number of D.U.T. (Device Under Test)

3 & (units)

3) RS/ Test Conditions

i\

+ TR PR 100°C - FABREFH] 96MEF (] - HFEE
Ambient Temperature Test Time Hours Not operating

(4) WURT7#E  Test Method
WIHIE D%, MRl 2 BRI A, OB L =R (25°C) »OHEDRE (100°C) F Thrlz k
T3, s %:%*%/Hmff%ﬁfl'ibﬁl;u L, FIRFR TR Lcts, WA BE RN WE2HERT 5,
Check if there is no abnormal output before test. Then fix the D.U.T. in testing chamber, and the chamber
temperature is gradually increased from 25°C to 100°C. Leave the D.U.T. for 96 hours at 100°C and for 1 hour at the

room temperature , then check if there is no abnormal output.

(5) FRBREER  Test Results

ak OK
A4t Test Conditions
)\jJ BT 48VDC HY & 18A(100%) R— 27 L— MR 25C
Input Voltage Output Current Base-Plate Temperature
No.1 No.2 No.3
B E R B AR RS R AR TA IR R %
Check Item Before After Before After Before After
Test Test Test Test Test Test
H o &EE \Y 27.710 27.710 28.280 28.290 27.910 27.920
Output Voltage
Vv FIVEE mVp-p 30 40 25 25 30 25
Ripple Voltage
NSV mV 0 0 0 0 10 0
Line Regulation
BT mV 0 0 0 0 0 0
Load Regulation
L iR — WU BEe L | BELL | BERL | BEhL | BEkL
Isolation Resistance OK OK OK OK OK OK
il A — R | Bl | BEaL | B¥RL | BELL | Bkl
Withstand Voltage OK OK OK OK OK OK
48 — | EELU | BELL | BEeL | BEaL | BELL | Byl
Appearance OK OK OK OK OK OK
DENSEI-LAMBDA R-14



1 0. {KEREHAER Low Temperature Storage Test

MODEL

(1) BEAIEHBUAS

Equipment Used

PAF500F48—28

TEMP.& HUMID. CHAMBER PU-4K (ESPEC CORP.)

(2) #3853 The Number of D.U.T. (Device Under Test)

3 1 (units)

3) RS  Test Conditions

- FEIRUE PHIEBE

@) RABJH5E  Test Method

PIHRE D%, SR 2 RBRIC AR,

-40°C

Ambient Temperature

» FUBREEH]

Test Time

F5, B E BB TOORFHIKE L, wiE

Check if there is no abnormal output before test. Then fix the D.U.T. in testing chamber, and the chamber
temperature is gradually decreased from 25°C to -40°C. Leave the D.U.T. for 96 hours at -40°C and for 1 hour at the

room temperature , then check if there is no abnormal output.

(5) ABER  Test Results

OGHERE

Hours

PAF500F48—*

- FEEE

Not operating

ROREREIE (25C) NOBEDEE (40°C) ETHRAXICT
B IR L%, B RE SR WREEHERT D,

&% OK
« 3BRSME  Test Conditions
ANEIE 48VDC  HAER 18A(100%) N— 27 L— MR 25°C
Input Voltage Output Current Base-Plate Temperature
No.1 No.2 No.3
RIEHERER SRR Rtk HRigan | RRE% REgnn | AR
Check Item Before After Before After Before After
Test Test Test Test Test Test
HAEE \% 27.710 27.720 28.290 28.296 27.910 27.919
Output Voltage
Uy FNVEE mVp-p 30 30 25 30 27 40
Ripple Voltage
ATTEH) mV 0 0 0 3 0 2
Line Regulation
AL mV 0 0 0 1 0 1
Load Regulation
Mefg ST T REARL | BERL|BRERL | BEARL | RERL | AEARL
Isolation Resistance OK OK OK OK OK OK
it 8 FE — | BwAU | BEA2L|BERL | BEAL | BERL | BERL
Withstand Voltage OK OK OK OK OK OK
sl = REAL | REAL|RERL | RERL | BRERL | RERL
Appearance OK OK OK OK OK OK
R-15
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