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¥ EEUERRIT. REF—F THO, 2 TOoRML, ZIFRSREELRLET,
RENFE LT, ZOEITEHEE BEZEVET,

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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PAF600F48—x*

1. MTBFZ54{E Calculated Values of MTBF

MODEL : PAF600F48-—28

(1) A5k Calculating Method

EIAJ (RCR-9102)DE G mAETHRHI N TV E T,

ENERORG T LI, WMEERL DBEZ L, HFL2ORBUZ L > TREESNET,

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

<EHA>
MBF:Z =— x10° B (Hours)
equip
ZN,. (A7),
i=1
A equip D AEARMER (MR 10°BERD)
Total Equipment Failure Rate  (Failure, /10 ®Hours)
2a 1 FHHORBEHMICKT 5 HEEER (KR 10°FH)
Generic Failure Rate for The ith Generic Part  (Failure /10 ° Hours)
N 2 1 B ORUEH S OEEK
Quantity of ith Generic Part
n B okRBHEO ST TY — 0K
Number of Different Generic Part Categories
™ q i BEAORBHEHIZHTEREAT 7 78 (ng71)

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

(2) MTBFf MTBF Values

G : Hi_ EE%E (GROUND, FIXED)

MTBF = 297,989 Wil (Hours)
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PAF600F48—*

2. WHT 4 V—7 147 Component Derating

MODEL

PAF600F48—28

(1) B Calculating Method
(a) AIESMF Measuring Conditions

- AhEFE 48VDC
Input Voltage
- HAER PAF600F48-28 - 21.5A (100%)

Output Current

- B ik D OBRMERRAT (FEAERA)
Mounting Method Standard Mounting Method (with Heatsink)
c R—RFL— MEE : 100°C

Base-Plate Temperature

(b) }-EA Semiconductors
F—ARE. WEBEEHABIUCEERLVIIAREOESRBEELRD, BEAEHRLED
g EITVVE L,

The maximum rating temperature is compared with junction temperature which is calculated based on

case temperature, power dissipation and thermal impedance.

() IC., ., avF ¥ —% IC, Resistors, Capacitors, etc.
FERRE, ERRE, MEBN LY., Mx OMIIERFEENICA-STHET,

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

(d) BMEHEH B Calculating Method of Thermal Impedance

Tj(max) -Te Tj(max) -Ta Timax) - Th
Hj-(::-—-—— Gj»a:——-—— gj’l:——
Pc(max) Pc(max) Pc(max)
T. T AV—=T AT DRED T - RERE  —ARIZ25C
Case Temperature at Start Point of Derating ; 25°C in General
Ta LT A V=T A 7 DOWEDRRE —#&i225C
Ambient Temperature at Start Point of Derating ; 25°C in General
Ti TAV—T AT OMED ) — FIRE  —#RI25C
Lead Temperature at Start Point of Derating ; 25°C in General
Pe(mas) cERavy Z(Fy R HEE
( Peh(max) ) Maximum Collector(Channel) Dissipation
Tj(max) s %kﬁ%;ﬁ(ﬂg
( Tenmax) ) Maximum Junction(Channel) Temperature
Gi-c HEAERP DT — R E TOBEL
(Gech-c) Thermal Impedance between Junction(Channel) and Case
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ej-a

dj-1

D AR D AEE TORES

Thermal Impedance between Junction and Air

CHEERANL Y — FETORESR

Thermal Impedance between Junction and Lead

(2) T 4 L—F 1 7% Component Derating List

PAF600F48-28

PAF600F48—*

HaEs e B KER it PR TIAVFVYT R e
Location No. Part Name MAX Rating Actual Rating Derating Factor Note
Q101 CHIP MOS FET Tch(max):150C Tch :104.8°C 69.9%
Q103 CHIP MOS FET Tch(max):150°C Tch: 128.5C 85.7%
Q1 CHIP MOS FET Tch(max):150°C Tch:126.0°C 84.0%
Q5 CHIP TRANSISTOR Tj (max):150°C Tj:123.0C 82.2%
Q7 CHIP MOS FET Tj (max):150°C Tj:119.9°C 79.9%
D109 CHIP DIODE Tj (max):150°C Tj:122.8°C 81.9%
D112 CHIP DIODE Tj (max):150°C Tj:121.9C 81.3%
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3. FEEMEE LFE

Main Components Temperature Rise AT List

PAF600F48—*

MODEL : PAF600F48-—28

HREE a4 BEEFRME ATc,
Location No. Part Name Temperature Rise('C)

Q101 CHIP MOS FET 2.0

Q103 CHIP MOS FET 22.6

Q1 CHIP MOS FET 21.8

Q7 CHIP MOS FET 18.9

D109 CHIP DIODE -1.0

D112 CHIP DIODE -3.9

T101 TRANS.,PULSE 32.8

T102 TRANS.,PULSE 33.3

BASE-PLATE 0.0 (basis)

- BIESRM Measuring Conditions

BELA  (MEARA)
Standard Mounting Method (with Heatsink)
B 5k
Mounting Method Ta=25C 71‘5@“%/’% Heatsink
R—2 7 L—}
/ Base-Plate
EIR Power Supply
NR—A7L— MEEERIEA (100°C)
Measuring point of Base-Plate Temperature
AH | / A4
Input .‘P/ Output
42mm
ANBE
Input Voltage 48VDC
HABE
Qutput Voltage 28VDC
HAER
Output Current PAF600F48-28 :21.5A(100%)

ATcp : FBIRE2SCIZBVWTR—R 7 L— MEEN100C L 25 AR EEE L. EORKO
N—Z2F— MEER R L LEFHROAT (R—2 7L — b LM E DREE)

RLE t)@o

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 ) —<)L3ABR Abnormal Test

MODEL

PAF600F48—28

(1) ARBRELMK NI  Test Condition and Circuit

PAF600F48—

A
DUT
Fuse
Bridge Vin ey .
Diode | o |, A o, c3 |+ oa| Bf
_N_
Load
-Vin v
s AHEBE : 76VDC - HAER : 21.5A(100%)
Input Voltage Output Current
« R—2 7 L— MNEE :25C fERE2—X : 30A
Base-Plate Temperature Additional Fuse
- AV o PHEAA—F (D) : PGH758A - B =T % (CL) : 200V 10000 u F
Bridge Rectifier Electrolytic Cap.
- BEa T W (C2) 2100V 100 F - Eff= 7 9 (C3) 150V 220uF
Electrolytic Cap. Ceramic Cap.
cEFIvrarFTUY (Ch) :50V10uF
Ceramic Cap.
(2) RBREER  Test Results
RERERT B HEREER  Test Results
Sl
Test Position Test Fi:Fire So:Smoke Bu:Burst Se:Smell Re:Red Hot
No. Mode Da:Damaged " FuFuse Blown NO:No Output  NC:No Change  Ot:Others
213145167819 |10[11]12
wWan | RBIET | S| O
Loca- Test H|P|3¥|% W|IE|%|(#Kle|O0O|O0|H|E|*
tion | Point |O|E a|V|C|Ah|dk]|o i &
No. R[N | | P | P M) |4
T X|EIH|R|BBR| X L Note
W
Fi | So {Bu| Se [Re |Da | Fu NO|NC| Ot
1 Q101 G [ J @ ®
2 S ® @ HHIET
(Efficiency Down)
3 D L J ® PFET
(Efficiency Down)
4 D-S @ @ o
5 G-S [ ) ®
6 DG | @® [ ® HABEET
(Output Voltage Down)
Da: Q101,R7
DENSEI-LAMBDA R-5




PAF600KF48—*

RBRERT B HRERFE R 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:Others
1 {23456 |7 ][8|9]|10}11]12
W [ RBESTF| S| O
Loca- | Test |H|P|[Z ||| & |% W (e|lOo|O|H | E|*®
tion Point |O | E 2 |V C ||| fiF &
No. R|N | | P | P |Wr| 7|4
T AR ) B | BB X L Note
)
Fi | So|Bu| Se | Re [Da | Fu NO|NC| Ot
7 | Q104 G [ ® ® DRET
(Efficiency Down)
Da: Q104
8 S { ® KT
(Efficiency Down)
9 D ] ® (BhEET
(Efficiency Down)
10 D-S { ] { ] [ J
11 G-S [ J @
12 D-G o | BN J [ J Da: Q102,Q103,Q104,Q5,Q6
D107,A1,R8.C3
13 Q1 G o (
14 N { J @
15 D ( J o
16 DS |@® ® ® Da:R2,R6,D9,Q1
17 G-S (] [
18 DG |@ ® ® Da:R2,R6,D9,Q1
19 Q2 E ® (]
20 C ® e e
21 B @ @
22 B-E o [ J Da:C105,Q101
23 C-E [ J @ ® Da:Q102,Q0103,Q104
18 B-C [ ] @
19 Q3 E ® ® @ |Zh=IKTF (Efficiency Down)
Da:R1
20 c e e ® |ZIFRIET (Efficiency Down)
Da:R1
21 B ® @ @ |XhIKT (Efficiency Down)
Da:R1
22 B-E ® (] Da:C105,Q101
23 C-E o @ ® |ZRILT (Efficiency Down)
Da:R1
24 B-C @ [ ]
25 Q4 G (] ® |DEET
(Efficiency Down)
26 S ° ® HEET
(Efficiency Down)
27 D ® ® KT
(Efficiency Down)
28 D-S @ [ J
29 G-S o @ (BIHIKT
(Efficiency Down)
30 D-G ® @
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PAF600F48—*

HEREAT HER AERFER  Test Results
F— R
Test Position Test Fi:Fire So:Smoke Bu:Burst Se:Smell Re:Red Hot
No. Mode | DaDamaged Fu:Fuse Blown NO:NoOutput NC:NoChange Ot:Others
1 {21314 15]|61[7)8]|9/10f11]12
e | #ABEWm| S | O
Loca- | Test |H|P{R|R|H|EZ|R|#E|e|Oo|O0|H|E|x
tion Point Ol|E 2 | V|C|Hh|i|D I *=
No. R [N | | P | P |Wr| 7|
T KIBEIR|IR | B H|X L Note
i
Fi | So |Bu| Se |Re | Da | Fu NO|NC| Ot
31 Q6 E o [
32 C @ @ |FIKT
(Efficiency Down)
33 B o
34 B-E ® ® ZHRET
(Efficiency Down)
35 C-E o o HABEET
36 B-C o  J (Output Voltage Down)
37 | D101 L) o
38 @ @
39 | D106 [ J @ KT
(Efficiency Down)
40 o [ J
41 | D108 o ® HEET
(Efficiency Down)
42 o o HATEEIET
(Output Voltage Down)
43 | D111 e ® ZHTIKT
(Efficiency Down)
44 ® o HABEET
(Output Voltage Down)
45 D4 [ ] @
46 @ @
47 D7 [ ] ®
48  J [ J
49 C2 o ® HFRET
(Efficiency Down)
50 L J L
51 C109 o ® RIET
(Efficiency Down)
52 o L { Da:Q101,Q102,Q103,Q104,Q4
Q5,Q6,D101,D102,D103,D104
53 R1 ® ® HRET
(Efficiency Down)
54 [ ] @
55 R2 @ o
56 @ @ Da:Q101
57 R4 L L
58 { e Da:Q101,Q102,Q103,Q104,Q4
Q5,Q6,,D102,D111,D112,
D113,R102,R7
59 R9 L J @
60 ® ®
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PAF600F48—x*

AERE T B RERER  Test Results
£— K
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
1121341561789 ]|10}111]12
e |HESm | S | O
Loca- | Test |H|P|%|F |8 |®%|%|H||O|O|H|E|x
tion Point |[O | E = |V C|HhllD 5
No. R | N | | P| P || 7|4
T XIEIRIR BB X L Note
wr
Fi | So |Bu | Se | Re | Da | Fu NO|NC]| Ot
61 R10 @ @
62 [ (]
63 | 2201 (4 [
64 ® o ® HABEET
(Output Voltage Down)
65 | T101 1 @ o
66 3 ] o HAEEET
(Output Voltage Down)
67 1-2 ® o HAEEET
(Output Voltage Down)
68 34 ° L HABEET
(Output Voltage Down)
69 | T102 1 @ o
70 3 ® ® HABERET
(Output Voltage Down)
A 1-2 [ J { J HABHEIKT
(Output Voltage Down)
72 34 { ] L HAEEEKT
(Output Voltage Down)
73 | AN AR L o
Inverse Input
Connection
DENSEI-LAMBDA R-8




5. E®FBX  Vibration Test

MODEL PAF600F48—28

(1) #=EFBREIA  Vibration Test Class
51 IEBEM/ARER  Frequency Variable Endurance Test

(2) HERIRBEHABRIEE  Equipment Used
EMIC ()% HEER F-400-BM-DCS-7800
EMIC CORP. Controller

(3) 3553 The Number of D.U.T. (Device Under Test)

1 & (unit)

@) ABREAf  Test Conditions

- JEIE B 10~55Hz
Sweep Frequency

- #@5 1 RFH 1531
Sweep Time 1 min.

- iRIE —3E (0.825mm)
Amplitude const.

- IRIB T 1A) X, Y, Z
Direction

- RERFFH] 1 FERE
Test Time 1 hour each

(5) AR F L Test Method

150mm X 230mm

PAF600F48—*

IR 90
Vibrator

#E S D.UT

5-FN

(Device Under Test)

it &

Direction

w® B R OB

Vibrator

Fitting stage

RS & AR T (AME B E 2 2T A TN M3 & v 7 D4tEiFT & & 2 X Y EE).

ENEPMAEICEET 5,

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) HBRAEER  Test Results

“ OK
- RBRSAM  Test Conditions
ATEE 48VDC HAEGR 21.5A(100%) NR— 2L — MR 25°C
Input Voltage Output Current Base-Plate Temperature
HEMRER HAEE (V) Y FNEE (mVp-p) A - ADIREE
Check Item Output Voltage Ripple Voltage D.U.T. State
AT 27.916 35 HERL OK
Before Test
ARz | X 27.917 35 HEieL OK
After | Y 27.917 35 Rl 0K
Test Z 27.916 35 HE2 L OK

DENSEI-LAMBDA R-9



PAF600F48—x

6. JAXYI =2 — FiABR Noise Simulate Test

MODEL : PAF600F48—28

(1) RREPE KU WEER  Test Circuit and Equipment

C2

T.

o o
A X A
> c1 ARy iab-f-
"\/; 7 Noise Sirnulz\torC
A
£% o

TFc

o AMNEF

1] —

AR I 2 —F—
Noise Simulator

- BfE= T Y (C)
Electrolytic Cap.

cEF Iy rarFry (C2)
Ceramic Cap.

- BT Y (C3)
Electrolytic Cap.

cE®F I v arT Y (C4,C5)
Ceramic Cap.

cEZ Iy arFooH (C6)
Ceramic Cap.

- Effg =T Y (CT)
Electrolytic Cap

INS-4420 (/ A XHFFEHT)
(Noise Laboratory Co.,LTD.)
200V 10000 1 F
100V 2.2 F
100V 470 u F
015 F

50V10uF

50V 220 F

caEE—F-Fg—raAf) (L1) : ImH

Common-mode Choke Coil

(2) ABEE{E  Test Conditions

- ANEBE : 48VDC - ) A XEIE . 224kV
Input Voltage Noise Level
- tHOBE : 28V - firAH : 0 ~360°
Output Voltage Phase Shift
- AR ;o 21.5A (100%) - FRiE : ,
Output Current Polarity
c R—2FL— MRE : 25C - E— R =
Base-Plate Temperature Mode Normal, Common
« PV ANE : 50ns~1000ns - b U AR :  20Hz~ 62.5Hz
Pulse Width Trigger Frequency

(3) HESM: Acceptable Conditions
LEE L2 W5
AT T Ui
3. FDOMBE O IR

@) ARBRER  Test Result

Not to be broken
Not w be shut down output

No other out of orders

¥ OK

DENSEI-LAMBDA R-10



PAF600F48—*

7. BAENEBAMERE  Resistance to Soldering Heat Test

MODEL : PAF600F48—28

(1) /%58 Machine Used
HBENIASAHEERE (KT ¥ e {L¥)
Automatic Dip Soldering Machine (OSAKA ASAHI KAGAKU)

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

1 & (unit)

(3) RBEEM  Test Conditions

- VAR A TEIREE : 250°C
Dip Soldering Temperature

- BIERETRER ;108
Dip Time 10seconds

- TARANEE B : 120C
Pre-heating Temperature

- TARANEAEFH : 60%

Pre-heating Time  60seconds

(4) RBLH:  Test Method
MIRE DK, iz ZRICoE, BENIATMIIRETY 7 v 7 AR, PRI, XA EIT S,
WIRFE TICIRRME L, A RER2VF 2R D,
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) HBEER  Test Results

a8 OK
- RBRSA Test Conditions
ANEE : 48VDC HAOER : 21.5A000%) N—=2FL— NEBE : 25C
Input Voltage Output Current Base-Plate Temperature
MEMEEEHE HEBRAI R
Check Item Before After
Test Test
WABE \% 27.720 27.721
Output Voltage
Yy INVEE mVp-p 30 30
Ripple Voltage
A E & mV 0 0
Line Regulation
AMEE mv 0 0
Load Regulation
Hofg T — Rla L BE2L
Isolation Resistance OK OK
it BB - Rl L RERL
Withstand Voltage OK OK
X - BERL BilaL
Appearance OK OK
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PAF600F48—*

8. ZAM#E3A%% Thermal Shock Test

MODEL : PAF600F48—28

1) SEH#BISR Equipment Used
THERMAL SHOCK CHAMBER TSV-40 (TABAI ESPEC CORP.)

2) feShHEE  The Number of D.U.T. (Device Under Test)
5 & (units)

(3) ABELA:  Test Conditions

- TR PR B 1 25T «—>+25C «——>+125C
Ambient Temperature
- ARBRRFH : 25min 5min 25min
Test Time
1 cycle
25min
+125°C
Smin
+25C —— ;
Smin
-25°C N
25min
- RERY A 1 100, 200 YA 271
Test Cycles 100, 200 cycles
- FENE
Not Operating

4) B HTE  Test Method
PIHRAE DR, R EZRRBEIZ AN, LA 2 A TREREZITH, 100, 200 o1 7 %z, A%

BIRERE TICIFFEKE L. HOICRER W2 BT 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) B  Test Results

&% OK

WET— 213, KEFRT,

See next page for measuring data.
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PAF600F48—x*
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PAF600F48—*

9. HiERERER High Temperature Storage Test

MODEL : PAF600F48-—-28

(1) EHFH3IER Equipment Used
TEMP.& HUMID. CHAMBER TYPE303D (JEC)

2) #t3R5HE2 The Number of D.U.T. (Device Under Test)
3 A (units)

(3) ABRSEAM:  Test Conditions
- BIREFRE 0 100°C - RREREFHE . 96HFRH - JEBHE

Ambient Temperature Test Time Hours Not operating

(4) AWk Test Method
VEE O, HRLEZRBEICAN, HORAELZRE 25C) »SHEDRE (1000) £THxlzk
F5, MR 2RI TORERIAE L, FEE R TICIERMIE L te, HAOICREN2VWELHRET D,
Check if there is no abnormal output before test. Then fix the D.U.T. in testing chamber, and the chamber
temperaturc 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) RBHER  Test Results

&% OK
- BERZAF  Test Conditions
AFEBE : 48VDC  HAEH  : 215A0000%) ~N—ATL—MRE 25T
Input Voltage Output Current Base-Plate Temperature
No.1 No.2 No.3
EREREE PRERA Rk i) RIR% AR %
Check Item Before After Before After Before After
Test Test Test Test Test Test
HAEE \'% 27.710 27.710 28.280 28.290 27.910 27.920
Output Voltage
Vo NV EE mVp-p 30 40 25 25 30 25
Ripple Voltage
ANEH mV 0 0 0 0 10 0
Line Regulation
ATEH) mV 0 0 0 0 0 0
Load Regulation
HeF AL — Byl | WELRL | BELL | BEARL | 82%¥2L | BRERL
Isolation Resistance OK OK OK 0K OK OK
i — | BERL | RBEaL | RESLL | BELL | BRERL | RERL
Withstand Voltage OK OK OK OK OK OK
S8 — | BEaL | BEel | BEeL | BEALL | BEALL | ZFLL
Appearance OK OK OK OK OK OK

DENSEI-LAMBDA R-14



PAF600F48—*

1 0. {KERTEASB Low Temperature Storage Test

MODEL : PAF600F48—28

1) A Equipment Used
TEMP.& HUMID. CHAMBER PU-4K (ESPEC CORP.)

2) #3AMEE  The Number of D.U.T. (Device Under Test)
3 & (units)

(3) RBEAfE  Test Conditions
- EFREBEBE  : -40C - REREER] . 96HFRY - FEME

Ambient Temperature Test Time Hours Not operating

(4) RBRIE  Test Method
MHREDR%, HREZAREICAN, MORELEE 25C) »HOHEDORE (40C) ETHRAIZT
F 5, HERM A EIRE COORRIME L, HIRWE FICIRRME Lo, HAKRESRWFEHRT 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 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) REEER  Test Results
A8 OK

« B Test Conditions
ANEBIE . 48VDC  HAHBWE ;. 215A000%) N—ARTL—bRRE . 25C

Input Voltage Output Current Base-Plate Temperature
No.1 No.2 No.3
R EMESRRE REmi | AR | RBRAT | ABREK | RBRaT | BBR#&
Check Item Before After Before After Before After
Test Test Test Test Test Test
WA EE v 27.710 27.720 28.290 28.296 27.910 27919
Output Voltage
Vo FNVERE mVp-p 30 30 25 30 27 40
Ripple Voltage
ANEH) mV 0 0 0 3 0 2
Line Regulation
AR EED mV 0 0 0 1 0 1
Load Regulation
MR — | BElel | RElel | RELL | BELL | RELL | BRERL
Isolation Resistance OK OK OK OK OK OK
[GESES — | RELL | BERL | BELL | BELRL | RERL | RELL
Withstand Voltage OK OK OK OK OK OK
S8l — | RELRL | WEASL | RELL | BERL | Bl | RERL
Appearance OK OK OK OK OK OK
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