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X BEAERRIT, ART—F T, ETORMIL, FFERSLRMEEZRLET,
ENELT, ZOEEIEMELBEZRNET,

The following data are typical values. As all umits have nearly the same
characteristics, the data to be considered as ability values.
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1. MTBFE#&/H Calculated Values of MTBF

MODEL : PAF600F24—12

(1) 5 Calculating Method

JEITA (RCR-9102) DER i mEE TR EN TWET,

FNENOEHT LT, MABERL NEF XD, FLXDORBEZE > TRESHET,

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

<HHH>
1 1 )
MTBF =——=— x10" B (Hours)
Yoo YN Gomy),
i=1
A equip  DHRSEE (MR 10°KR)
Total Equipment Failure Rate  (Failure /10 ® Hours)
A L [ BB ORBESIC T SRR (K10 °FEE)
Generic Failure Rate for The ith Generic Part  (Failure /10 °Hours)
N : 1 B ORBE L OMEEK
Quantity of ith Generic Part
n Bz olRBHMONT Y — D
Number of Different Generic Part Categories
T q i BHORBEHMITERET 7 7% (ng=l)

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

(2) MTBFff. MTBF Values

Gy : #1 LB (GROUND, FIXED)

MTBF = 299,661 Eill] (Hours)
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2. T 4 V—F 47 Component Derating

MODEL

PAF600F24—12

(1) 7 Calculating Method
(a) FIESM: Measuring Conditions

- AEE 24VDC
Input Voltage
- HAER 50A (100%)
Output Current
- Bt D RERT (REESER)
Mounting Method Standard Mounting Method (with Heatsink)
« R—27V— MRE : 85C

Base-Plate Temperature

(b) ¥E{K Semiconductors
r—RRE., HEEHBLIOER L v EARBOES NREEZRD, BEXKEKLO
B Z ATV E L,
The maximum rating temperature is compared with junction temperature which is calculated based on
case temperature, power dissipation and thermal impedance.

(c) IC, #BH, = F ¥ —% IC, Resistors, Capacitors, efc.
FFRE. HRRE, HWEREHRY. Hr OMIIERFEENIIA>TVET,

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

(d) BEHIFH ¥ Calculating Method of Thermal Impedance

ej-c

T.

Ta

Ti

Pc(max)

( Pch(max) )

Timax
( Tch(max) )

Gj-c
(echvc)

ej-a

;-1

— Tj(max) -Te 9 _ Tj(ma\() -Ta 9 _ T](max) = Tl
- jra—— I B3
Pc(max) Pc(mnx) Pc(max)

CTA V=T AT ORED - RBE —#IZ25C
Case Temperature at Start Point of Derating ; 25°C in General

T A V=T 4 T OWMEDRAMBE —&ic25C
Ambient Temperature at Start Point of Derating ; 25°C in General

CTFA V=T 4T OWBES Y — RIBE —&IZ25C

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

cRRaVIZ(FrrN)RK

Maximum Collector(Channel) Dissipation

P BRORHEA IR

Maximum Junction(Channel) Temperature

HEARNPD T — R E TORIEH

Thermal Impedance between Junction(Channel) and Case

D HEA R D AR E TORIER

Thermal Impedance between Junction and Air

CHEARNPL Y — FETOBEHR

Thermal Impedance between Junction and Lead
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) BT 4 L—F 4 7&K Component Derating List

PAF600F24—*

HBaES B dh4 K ER fE AR FTAV-FOT R wE

Location No. Part Name MAX Rating Actual Rating Derating Factor Note
Q101 CHIP MOS FET Tj (max):150°C Tj:93.6°C 62.4%
Q103 CHIP MOS FET Tj (max):150°C Tj: 104.5C 69.7%
Q1 CHIP MOS FET Tj (max):150°C Tj:115.2°C 76.8%
Q2 CHIP TRANSISTOR Tj (max):150°C Tj:107.9C 71.9%
Q3 CHIP TRANSISTOR Tj (max):150°C Tj:103.8°C 69.2%
Q4 CHIP MOS FET Tj (max):150°C Tj:111.8C 74.5%
Q5 CHIP TRANSISTOR Tj (max):150°C Tj:124.4°C 82.9%
Q6 CHIP TRANSISTOR Tj (max):150°C Tj:113.5°C 75.1%
Q7 CHIP MOS FET Tj (max):150°C Tj: 100.5°C 67.0%
D109 CHIP DIODE Tj (max):150°C Tj:98.3C 65.5%
D112 CHIP DIODE Tj (max):150°C Tj: 96.6°C 64.4%
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PAF600F24—*

3. FEIMIELE LFE

Main Components Temperature Rise AT List

MODEL : PAF600F24—12
WenE 5 B BELEFME ATc,
Location No. Part Name Temperature Rise('C)
Q101 CHIP MOS FET 3.7
Q103 CHIP MOS FET 11
Q7 CHIP MOS FET 12.7
D109 CHIP DIODE 3.6
D112 CHIP DIODE 2.1
T101 TRANS. PULSE 236
T102 TRANS. PULSE 28.4
BASE-PLATE 0.0 (basis)

« JESM: Measuring Conditions

BRELM  (BREBA)
Standard Mounting Method (with Heatsink)
B J5 ik
Mounting Method Ta=25C ﬁ&?‘%% Heatsink
e e NReRF L b
- " Base-Plate
\ IR Power Supply
<
N—27L— MRERER (85C)
Measuring point of Base-Plate Temperature
e
- N2 L MER
4 Base-Plate view
ASI H A
Input - Output
42mm I 20mm
ANEE
Input Voltage 24VDC
HAEE
Output Voltage 12vDC
H 7 i
QOutput Current 50A (100%)

ATcp : ABRE2CIZBNTR—R 7 L — MEENSSCL 2 2 MBGR LA L.
ZFOROR—RAF L — MEEZERE L LEFMMBDAT (R—RA7L—hE
HihE DEEE) ¥ELEDHO,
Temperature difference between a case of each component and base-plate, fitted power supply
with heatsink to be maintained 85°C (base-plate temperature) at 25°C (ambient temperature).
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4. 77 ) —<N3B Abnormal Test

MODEL : PAF600F24-—28

1) RBREMEVUEE  Test Condition and Circuit

A
DUT
Fuse
Bridge ' c;&\rf * +Vin 4V '
Diode | ¢ |, 2|+ o3|+ o] B
_N_
Load
-Vin v L
« ASEE : 36VDC - HAE : 21.5A(100%)
Input Voltage Output Current
. R—2 7L — MEE . 25°C e 2—X : SOA(UPS00 KEEEH)
Base-Plate Temperature Additional Fuse
TV yTHEALF—F (D) : PGH758A - EfgarF ¥ (Cl) @200V 10000« F
Bridge Rectifier Electrolytic Cap.
BT Y (C2) :50V560 L FX2 « BfgaFT % (C3) :50V220uF
Electrolytic Cap. Electrolytic Cap.
T IvzaryToyg (C4) :50V10uF
Ceramic Cap.
(2) ABRKER  Test Results
R B HRERAFER  Test Results
+—F
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{213]4{5|6|7({8(f9]10]11}12
i |RABWTF[(S | O
Loca- | Test |H|P |H|R|W|B|R|[HK|e|O|[O|H|E|®
tion Point O|E 2({VvVI|C|Ah|l]|D i &
No. R[N | | P| P | W] 7|4
T KIE|H|R|B|A [; L Note
Fi | So|Bu{ Se | Re | Da | Fu NO|NC| Ot
1 Q101 G @ @ @ Da: Q101
2 S ® ® |BhEET
(Efficiency Down)
3 D [ ) @ [ZHRET
(Efficiency Down)
4 D-S o e HABEET
(Output Voltage Down)
5 G-S L ® HABEET
(Output Voltage Down)
6 D-G ® o0 o Da: Q101,R7
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PAF600F24—x

RERE T Ak HERFER  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
1 ({2 ((3]4]|5[6}17]8]9(10]11]12
e |RBTF| S| O
Loca-| Test |H|{P |R|®H | B(B|%® || e|O|O|H|%E|*
tion | Point [O|E =2 |V|C|A|kE|D s =
No. R|N | | PP | M| 7|
T KB I H|R|B (B ;9} L Note
Fi | So |Bu| Se | Re | Da | Fu NO|NC| Ot
1 |Q103 G [ BN )  J Da: Q102,Q103
2 S o ® HRIET
(Efficiency Down)
3 D o @ |RET
(Efficiency Down)
4 D-S @ @ @
5 G-S o o HABEET
(Output Voltage Down)
6 D-G o LAK @ Da: Q103, Q6
7 Q1 G o o
8 S ® @
9 D @ ®
10 D-S ® o o Da: Q101,Q102,Q103,Q104
Q6,R4,RS5,A1
11 G-S @ [ J
12 D-G ® o o Da: Q101,Q102,Q103,Q104
Q6,R4,R5,A1
13 Q2 E @ @
14 C @ L K J
15 B @ @
16 B-E o @ |ZIEIET (Efficiency Down)
17 C-E @ [ ) @ Da:Q101
18 B-C @ o
19 Q3 E o o @ [XRIET (Efficiency Down)
Da:R1
20 C o @ |HFIET (Efficiency Down)
Da:R1
21 B ] ® |%®IET (Efficiency Down)
Da:R1
22 B-E [ @ |ZFIKTF (Efficiency Down)
23 C-E L ® HABEET
(Qutput Voltage Down)
24 B-C @ @
25 Q4 G @ @ [MRIEKT
(Efficiency Down)
26 S ® ® [ZRET
(Efficiency Down)
27 D ® @ [HRET
(Efficiency Down)
28 D-S o L
29 Gs |® ® [H=ET
(Efficiency Down)
30 D-G ( o
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PAF600F24—x*

HRERE B REVFER  Test Results
T—F
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
112345167 ([8]9]10]11}12
Béh |REBWT| S {O
Loca- Test H|P|R|H|B EB|R | |e|lO|O|HBIZE|Z
tion Point | O | E a|V|C{Ah{|D 1 %
No. R |N | | P| P | M| 7|
T XIEIH|R |8 H I;}r L Note
Fi | So |Bu| Se [Re |Da|Fu NO([NC| Ot
31 Q6 E [ ) @
32 C ® ® HEET
(Efficiency Down)
33 B [
34 B-E o @ [BRET
(Efficiency Down)
35 C-E ® [
36 B-C ® o
37 | D101 @ [ ]
38 o @
39 | D106 @ HEET
(Efficiency Down)
40 @ @
41 | D108 ® @ [BHRIET
(Efficiency Down)
42 ® ® HABEET
(Output Voltage Down)
43 | D111 o @ IHRET
(Efficiency Down)
44 ® ® HMABERT
(Output Voltage Down)
45 D4 @ @
46  J (]
47 D7 [ @
48 ®
49 C2 o @ [BBET
(Efficiency Down)
50 L J @
51 | C109 o @ |BBET
(Efficiency Down)
52  J o HAOBEET
(Output Voltage Down)
53 R1 o ® |BRIET
(Efficiency Down)
54 @ ®
55 R2 ( o
56 @ ( Da:Q101
57 R4 (] @
58 ® o ZhRIET
(Efficiency Down)
59 R9 @ ®
60 [ J [ J
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PAF600F24—*

HRERE T e HRERFER  Test Results
T—F
Test Position Test | FiFire 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 ({21314 15|[6]|7]819][10]11(12
Wi |RBMmF|{S|O
Loca- Test H|P|®B[([B | BIE|B|B|E|O|O|H|E|Z
tion Point (O | E 2| V|C|Ahli]| D i
No. RN | |P|P|Wi|7|#
T KIEIH|R|B| A ;;"r L Note
Fi | So |Bu| Se [ Re |Da | Fu NO|NC| Ot
61 R10 [ @
62 @ L 4
63 | 2201 @ o
64 o L o HABEET
(Output Voltage Down)
65 | T101 1 o @
66 3 ® HABEET
(Output Voltage Down)
67 1-2 [ [ HABEET
(Output Voltage Down)
68 3-4 o ® HABEET
(Output Voltage Down)
69 | T102 1 @ @
70 3 o HABEET
(Output Voltage Down)
71 1-2 ® HABERT
(Output Voltage Down)
72 34 ® e HABEET
(Output Voltage Down)
73 A ® o
Inverse Input
Connection
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5. #EEFB  Vibration Test

MODEL PAF600F24—12

(1) REFABRFAR  Vibration Test Class
5 IRBITH A 3SR Frequency Variable Endurance Test

2) FHEERBIEE Equipment Used
EMIC (% #® R F-400-BM-DCS-7800 JINHRER 905-FN
EMIC CORP. Controller Vibrator

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

1 & (unit)

(4) 3B  Test Conditions

JE I B 10~55Hz
Sweep Frequency

- 35| RE R 1 53
Sweep Time 1 min.

- IRIE —%E (0.825mm)
Amplitude const.

- PRI 17 X,Y,Z
Directions

- B 1 FFHE
Test Time 1 hour each

(5) 3B Test Method

150mm X 230mm

10mm e s D.U.T.

Z / (Device Under Test)
i O=)
% L 1 Fitting stage

X

RE 5™

Direction

® B R B OB

Vibrator

AR 2 BT T (M3 © X T4ERTREE), £hz R EICEET D,
Fix the D.U.T. on the circuit board ( fitting by four M3-tapped-holes) and fit it on the fitting-stage.

(6) ABAER  Test Results

A% OK
« BBREM  Test Conditions
ANEE :24VDC HAER  : S0A(100%) N—27L— MRE :25C
Input Voltage Qutput Current Base-Plate Temperature
HEHERE A HABEE (V) U v 7VEE (mVp-p) B - IR
Check Item Output Voltage Ripple Voltage D.U.T. State
KRBT 12.052 10 ¥ L OK
Before Test
HER X 12.054 15 Be/rL OK
After Y 12.054 15 BEZL OK
Test Z 12.053 15 B L OK
DENSEI-LAMBDA R-9
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6. JAXIab— hiABE Noise Simulate Test

MODEL : PAF600F24-—28

1) RBREEZOPESE  Test Circuit and Equipment

otVin +V.

o]
HE ik

A & | e W
RN I ()
c1 MR Y3av-§ DUT
- oz Noise Simmlator l *m
o , o o
-Vin -V
XX c4 CSl
. g . 2 0 —
TFG T T J FG

NG
NS
48

ARV I alb—F— : INS-4420 (/ A XHF3ERT)
Noise Simulator (Noise Laboratory Co.,LTD.)
« BT P (C1) : 200V 10000 . F
Electrolytic Cap.
kG IvrarFoe (C2) : 100V2.2uF
Ceramic Cap.
- BT Y (C3) : 50V 560 uFx2
Electrolytic Cap.
c¥IFIvrarsFoy (C4,05) : 0.1uF
Ceramic Cap.
I IvraryFoy (C6) : 50V10uF
Ceramic Cap.
- BT Y (CT) : 50V220uF
Electrolytic Cap

cagryE—FFa—rafn (Ll) : ImH
Common-mode Choke Coil

(2) #B%f: Test Conditions

« ANBE :  24VDC « A XEBE : o *24kV
Input Voltage Noise Level

- HAEE : 28V - iLFB ;0" ~360°
Output Voltage Phase Shift

- A EBR : 21.5A (100%) - etk T
Output Current Polarity

e N—2F7L— MBE : 25C «E—F s =, a®y
Base-Plate Temperature Mode Normal, Common

< VAR : 50ns~1000ns - MU TR :  20Hz~ 62.5Hz
Pulse Width Trigger Frequency

(3) HEL{E Acceptable Conditions

LB LW EF Not to be broken
2LHABE O LARNWE Not to be shut down output
3 FOMBREORNE No other out of orders

(4) RBAER  Test Result
&% OK
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7. BTAEWEMRB Resistance to Soldering Heat Test

MODEL : PAF600F24-—12

(1) fi/%EE Machine Used
BENIA AR CRIRT Y e (k)
Automatic Dip Soldering Machine (OSAKA ASAHI KAGAKU)

(2) #t3E3  The Number of D.U.T. (Device Under Test)
1 A& (unit)

(3) RMEM  Test Conditions
- BRNIATERE ¢ 260°C
Dip Soldering Temperature

- RIBREFHFH] : 107
Dip Time 10seconds
* FlRINEGRE : 120C
Pre-heating Temperature
« A AnEAEE : 607

Pre-heating Time  60seconds

(4) ABFY  Test Method
FTHRIEDH., MRS ZERICOE, BENIALFMEETY 7 v 7 ARE., THRME, AN ZITD

HREETICIREKEL, HARRERL2VHEERERT 2,
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) ARBKEH  Test Results

A% OK
- EBRZME Test Conditions '
ANEE : 24VDC HAERK :  50A(100%) N—ZF— MERE : 25C
Input Voltage Output Current Base-Plate Temperature
I EREREE R ARERAT A%
Check Item Before After
Test Test
HAEE \ 12.037 12.038
Output Voltage
Vw7 NVEF mVp-p 15 15
Ripple Voltage
ANEH mV 0 0
Line Regulation
ATEE mV 1 1
Load Regulation
MBI - BERL BERL
Isolation Resistance OK OK
[REAES - BERL RERL
Withstand Voltage OK OK
S — BEL BEgeL
Appearance OK OK

DENSEI-LAMBDA R-11



PAF600F24—*

8. Z\E#¥3\E% Thermal Shock Test

MODEL : PAF600F24—28

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

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

(3) RABid{: Test Conditions

- IR BRE : 25°C «<—>+25C «<——>+125°C
Ambient Temperature
- ABREEH : 25min 5min 25min
Test Time
1 cycle
25min
+125°C
Smin
+25C ——————— — 5
min
-25°C
25min
AR : 100, 200 YA 7w
Test Cycles 100, 200 cycles
- FFENME
Not Operating

@) RB S5 Test Method
IERE D%, HRBEFRBICAN, YA 2 ATRREZITY, 100, 200 %A 7 V#&iZ, #Aa%

RS TICIRHMKE L, HACRERROFLHRET D,
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) ABAER  Test Results

&% OK

HET =21k, KERKFT,

See next page for measuring data.
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Y w IVEE

ANEE
Ripple Voltage(mVp-p)
o
(==}

Line Regulation(mV)
=
(=)

RBIEE)

Load Regulation(mV)
)
[l

HAEE
Output Voltage(V)

29.0

[\
0
o

27.0

[\
(=3
[=]

(=}

20.0

I
o

20.0

o
o

PAF600F48—*

DENSEI-LAMBDA

S N — ——

0 100 200
REBY A UL Testcycle (Cycle)

0 100 200
RERY A 7L Testcycle (Cycle)

0 100 200
RER A 7 )V Testcycle (Cycle)

0 100 200
RERYA 7 /L Test cycle (Cycle)



9. HEiRiTEAER High Temperature Storage Test

MODEL : PAF600F24-—28

1) fE/F B3R Equipment Used

TEMP.& HUMID. CHAMBER TYPE303D (JEC)

(2) #tAMHE3  The Number of D.U.T. (Device Under Test)

3 & (units)

(3) W%  Test Conditions

- BRABEE : 100C

Ambient Temperature

4) B HHE  Test Method

- RABREFH

Test Time

100/ 5

Hours

PAF600F24—*

- FEIE

Not operating

THREDE, HREERBFIZAN, BoBEEL=IE (25C) »OHEEDEE (100C) TTHRLIZ
L3, HELEZAERETIOOSHEKE L, FEFBTICIRMAE L&, HARRENRVWELZER

15,

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 100 hours at 100°C and for 1 hour at
the room temperature , then check if there is no abnormal output.

(5) RBHEER  Test Results

« HBREM:  Test Conditions

£ OK

AFIEBE : 24VDC H B 21.5A(100%) R—27L—MNEE : 25C
Input Voltage Output Current Base-Plate Temperature
No.1 No.2 No.3
B ErRRE REa | ABE | RBa | RAR% | ABRa | ABRZ
Check Item Before After Before After Before After
Test Test Test Test Test Test
HAEE \% 27.955 27.955 27.993 27.997 28.012 28.013
Output Voltage
U v I LEE mVp-p 10 10 15 15 5 5
Ripple Voltage
AN EE mV 6 6 7 6 6 5
Line Regulation
ATEH) mV 1 1 1 1 1 0
Load Regulation
MRk — | RERL|RELL|[B¥2L (&AL | BERL | &L
Isolation Resistance OK OK OK OK OK OK
i B — |BRERL|(BEARL|RERL | BEAL2L | BER2L | REARL
Withstand Voltage OK OK OK OK OK OK
s — | BEWA2LU|BFEL2L|BFLR2L | EEAL2L | BERL | E¥2L
Appearance OK OK OK OK OK OK
DENSEI-LAMBDA R-14




10. {SEEFEREBR  Low Temperature Storage Test

MODEL : PAF600F24-—-28

(1) {5F#32 Equipment Used
TEMP.& HUMID. CHAMBER TYPE303D (JEC)

2) #t3ME3 The Number of D.U.T. (Device Under Test)
3 & (units)

(3) ABE{E  Test Conditions
- EBFEBIEE . -40°C - R . 10085

Ambient Temperature Test Time Hours

4) ABR AL  Test Method

- FEBIME

PAF600F24—*

Not operating

EREDE, AL EZRARMEICAN, BOBESER (25C) »oEEDERE (40°C) ETHRLIIZ
TiT5, RS HEFIEE TIORMKEL., BEFETICIFEKE L%, BHAEERR2VWB2ER

ERE

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 100 hours at 100°C and for 1 hour at

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

(5) AR  Test Results

A% OK
- BUBR &M  Test Conditions
AJBE @ 24VDC HAER :  21.5A(100%) NR—2FVL—MEE : 25C
Input Voltage Output Current Base-Plate Temperature
No.1 No.2 No.3
BIERERHE REai | A | AR | RR% | RABRW | RBRE
Check Item Before After Before After Before After
Test Test Test Test Test Test
HAEE ' A 27.955 27.955 27.999 27.993 28.017 28.012
Output Voltage
Vv FIVEE mVp-p 10 10 15 15 5 5
Ripple Voltage
ANEE mV 6 6 8 7 7 6
Line Regulation
ATES) mV 1 1 1 1 1 1
Load Regulation
MERRIES — |BEARL|[BERL[BEALL | BREAR2L [ BEL2L | BE2L
Isolation Resistance OK OK OK OK OK OK
it ¥ - BRERLUIBERLU|BERL | BRERL | BERL | BE2L
Withstand Voltage OK OK OK OK OK OK
8 — |BEA2LU|IBERWARL | EERL | BELR2L | BRERL | BEER2L
Appearance OK OK OK OK OK OK
DENSEI-LAMBDA R-15



