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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 Z[8{& Calculated Values of MTBF

MODEL : PAF600F280-48

(1) BB Caleulating Method
Tellcordia DBERANAfFHHEC 1) CHRHSIUTNET,
R Des I, NN L AN A R o CRES S,
Calculated based on parts stress reliability projection of Tellcordia (*1).
Individual failure rate Agg is calculated by the electric stress and temperature rise of the each device.

*1: Tellcordia (Bellcore) “Reliability Prediction Procedure for Electronic Equipment”
(Document number TR-332, Issue5)

<R S MTBF = - 1 — — L x10° R (hours)
-, z N; - A

Assi = Aai Toi s "y

hequp : EHEARHPBEE(FITs) Total Equipment failure rate (FITs = Failures in10” hours)

AGi i EFHOEETH DR Generic failure rate for the ith device
i i EHOESH T HME T 7274 Quality factor for the ith device

S D I BHOERTRTBAN AT 775 Stress factor for the ith device

T o B EHOUR SR BIREE 77275 Temperature factor for the ith device
m . BRLERGOO%L Number of different device types

Ni o i EOEROEEL Quantity of ith device type

TE . HEEROOBRBE 7774 Equipment environmental factor

(2) MTBF {E MTBF Values
25t Conditions : Vin=280VDC
Environment GB (Ground, Benign)

Output Current: 12.5A (100%)

Baseplate Baseplate temperture vs. MIBF
temperature MTBF 10,000,000
25°C 1,358,779 (hours) " e e m——
85°C 140,595 (hours)| [ i IR .
Output Current: 10A (80%) | o
—~ 1,000,000 ':::::}r ﬂ}:::::ﬂ}:::::ﬂ}::::::
Baseplate § 777777 E 1 77777 1 77777 1 777777
temperature MTBF é ****** t j ***** j ***** j ******
25°C 1,407,888 (hours) = | <
100°C 75914 (hours) | 3 0000 L B
10,000 ‘ ‘
0 100 20 30 40 50 60 70 8 90 100

Baseplate temperature (°C)

PAF600F280-48 Load100%
------- PAF600F280-48 Load80%
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2. ¥BEET AV —74>7 Component Derating

MODEL : PAF600F280-48

(1) EH{5¥E Calculating Method
(a) WESH Measuring Conditions

- NJJEE : 280VDC
Input Voltage
SRSsVALEN D 12.5A (100%)
Output Current
- Bk D FRERT ()
Mounting Method Standard Mounting Method (with Heatsink)
s R=—2FL—NRE . 85°C
Baseplate Temperature

(b) F2E{R Semiconductors
r— AL, W 1R L OBMEI O ARRRE O G s A AsReD | e RERS LD HHSAA T VLT,
The maximum rating temperature is compared with junction temperature which is calculated based on
case temperature, power dissipation and thermal impedance.

() IC, H&PT, =79 IC, Resistors, Capacitors, efc.
JEIPHIREE, (EFIRAE, JHEFES 1728 E 2 DI IRG HEERICASTOET,
Ambient temperature, operating condition, power dissipation, etc are within derating criteria.

(d) BUPTRH A
<BHAS

ej—c

Tc
Ta
Tl

Pc(max)
(Pch(max))
Tj(max)
(Tch(max))
0j-c :
(Bch-c)

0j-a :
(Bch-a)

0j-1 :
(Bch-1)

Calculating Method of Thermal Impedance
Tj(max) - Tc 9 Tj(max) - Ta a _ Tj(max) - Tl
=" ] -a =-_ _] - 1 —_——
Pc(max) Pc(max) Pc(max)

L T T DI~ AE R 25°C

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

D TAV =TT DUGFOFAPHRLE i 25°C

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

D TAL—T AT OhEFL)—RIRE 2 25°C

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

=0 (G VIBE=US

Maximum Collector(Channel) Dissipation

RN SVt S

Maximum Junction(Channel) Temperature
BB RN — AF COEEST
Thermal Impedance between Junction(Channel) and Case
BEE IR DIFPHECOEMEST
Thermal Impedance between Junction(Channel) and Air
B RN —RECORYRST

Thermal Impedance between Junction(Channel) and Lead

TDK-Lambda R2
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() FET AL —T17'% Component Derating List

IR SR IR R IEHS it IR TR T AT R

Location No. Part Name MAX Rating Actual Rating Derating Factor
Q17 CHIP MOS FET Tch(max): 150.0°C Tch: 98.5°C 65.7%
Q101 CHIP MOS FET Tch(max): 150.0°C Tch: 94.3°C 62.9%
Q102 CHIP MOS FET Tch(max): 150.0°C Tch: 96.0°C 64.0%
Q103 CHIP MOS FET Tch(max): 150.0°C Tch: 88.8°C 59.2%
Q104 CHIP MOS FET Tch(max): 150.0°C Tch: 91.1°C 60.7%
D151 CHIP FRD Tj(max): 150.0°C Tj: 106.9°C 71.3%
D154 CHIP FRD Tj(max): 150.0°C Tj: 99.6°C 66.4%
A2 CHIP IC Tj(max): 150.0°C Tj: 97.1°C 64.7%
A301 CHIP IC Tj(max): 150.0°C Tj: 116.2°C 77.5%
A302 CHIP IC Tj(max): 150.0°C Tj: 114.6°C 76.4%
PC1 CHIP COUPLER Tj(max): 125.0°C Tj: 96.0°C 76.8%

TDK-Lambda R-3
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3. EEEHEEE FR4E Main Components Temperature Rise AT List

MODEL : PAF600F280-48

Hhan 5 BB an 4 I LA ATcs
Location No. Part Name Temperature Rise (°C)

Q17 CHIP MOS FET 11.8
Q101 CHIP MOS FET 7.9
Q102 CHIP MOS FET 8.2
Q103 CHIP MOS FET 1.6
Q104 CHIP MOS FET 3.5
D151 CHIP FRD 7.9
D154 CHIP FRD 6.2
T102 TRANS. PLUSE 52.5
L101 CHIP INDUCTOR 1.6

A2 CHIP IC 7.5
A301 CHIP IC 8.3
A302 CHIP IC 6.4

BASEPLATE 0.0 (basis)

- JIES}: Measuring Conditions

FRYERUS (G
Standard Mounting Method (with Heatsink)
WAt 51k
Mounting Method Ta=25°C JEES Heatsink
NR—A 7L — |
Baseplate
& Power Supply
N—Z 7 L— MEEEHE S (85°C)
Measuring point of Baseplate Temperature
O \ O
AT S e ot A
Input N Output
o Q
e

ANITBE 280VDC
Input Voltage

H B

48VD

Output Voltage 8VDC

I -
Output Current 12.5A (100%)

ATC-P:JEPHEEE 25°C 12360 YOR—AF L —NREAN 85°C LD MBS,
ZOWFDN_R—ZT L —NEEAFHEL 7B D AT(R—A7 L —hR DR E ) £ LT=b D,
Temperature difference between a case of each component and baseplate, fitted power supply
with heatsink to be maintained 85°C (baseplate temperature) at 25°C (ambient temperature).

TDK-Lambda R4
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4. 77 )—<)ViABX Abnormal Test
MODEL : PAF600F280-48

1) REBREMEROER Test Condition and Circuit

- N 55%55 +Vi +Vo
m
Rl% Cl‘z C§z C(’—L o cg_L
Cs'zz AR cio, | ci
R2% ] o c} D.U.T. cgf
T -Vin vop—1T
FG [ @ BASE-PLATE
- AN T : 400VDC
D.U.T.(Device Under Test) Input Voltage
- U : 12.5A(100%)
Output Current
o N—2FVL—NEE 1 25°C
Base-Plate Temperature
- fiea—X © 63A
Additional Fuse
« TVHAF—R (D) : PGH758A (itED)
Bridge Rectifier (KYOCERA)
- BT (C1-CH) : 250V 1500pF
Electrolytic Cap.
- Wi T (C5) : 450V 22uF
Electrolytic Cap.
< BRI T A (C6,CT) : 4kVAC 330pF
Ceramic Cap.
« BRI T (C8,09) : 630V 0.022uF
Ceramic Cap.
- FBfE= T Y (C10) : 50V 1000yF x2 series
Electrolytic Cap.
- ¥Ry T (Cl) : 100V 22uF
Ceramic Cap.
- ## RLR2) : 3W75kQ
Resistor

TDK-Lambda R-5
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(2) FEER  Test Results

BRI jifﬁ]\ PRERAE R Test Results
.. Test Fi:Fire So:Smoke Bu:Burst Se:Smell Re:Red Hot
Test Position
No. Mode Da:Damaged  Fu:Fuse Blown NO:No Output NC:No Change  Ot:Others
1121314516789 ]10]11]12
Hah o [RBREEF| S | O
Location| Test |H | P " 0|0 |H
B |- 7=
No. point |0 | E || %™ *‘%Eﬁlvcﬁﬁﬁi
R|N P|P|I&
: | T lw| W =
AR AR SR L
i NO Note
Fi|So |Bu| Se [Re |Da| Fu NC| Ot
1 G-D o [ BN ) [ ] Da: Q101,Q102,A301
2 G-S @ ()
3 Q101 D-S [ J (AK [ J Da: Q101,Q102
4 G o o
5 D o o
6 S [ J o
7 G-D o [ BK o Da: Q101,Q102,A301
8 G-S [ J [ J
9 D-S @ (K o Da: Q101,Q102
102 >
10 Q G o o
11 D o o
12 S [ J [ J
13 A-K o o
D152 ishR
14 AKK ° o [VHET
(Efficiency Down)
15 A-K o o
16 D154 AJK ° ° SdJ%ﬁﬂ.f&T
(Efficiency Down)
HEE B
17 AK | @ ] @ |(Output Voltage Up)
D207 Da: R261,R262
) EE EA-
18 AK ® ® (Output Voltage Up)
19 D8 A-K [ J [
20 A/K o @ o Da:A5
21 A-K [ J [ J
2| Pl [Tk ° °
23 2-3 @ o
24 7-8 @ o
25 2 o o
26 101 3 o [ J
27 7 o o
28 8 o o
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R T jii%i]\ RERFER Test Results
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
1121314156789 ]10]11]12
S | o | |5 | e | e | O 2| x| 2
Han [ABE | H P = plp | it | o
Location| Test | O E | 72 | il i &
No. Point | R N KV R| BBV #H | X L
T |4 NO Note
Fi|So|[Bu| Se [Re|Da| Fu NC| Ot
29 1-2 o L AK [ Da: Q101,Q104
30 3-4 o o
31 4-5 [ J [ J
32 1 [ J o
33| 102 T ° °
34 3 [ J [ J
35 4 o o
36 5 o o
37 1-2 @ o0 o Da: Q101,Q102
38 2-3 @ L AK [ Da: Q103,Q104
39 3-4 [ J [ J
40 5-6 [ ) [ ) [ ) Da: A301,A302
41 6-7 [ (K [ Da: Q103,Q104
42 7-8 [ (K [ Da: Q101,Q102
43 A301 1 o o0 [ ) Da: Q103,Q104
44 2 o L AK o Da: Q103,Q104
45 3 o [ J
46 4 [ o0 [ Da: Q103,Q104
47 5 [ J [ J
48 6 [ (K [ Da: Q103,Q104
49 7 o L AK o Da: Q103,Q104
50 8 o (L AK o Da: Q103,Q104
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5. J5EEAER Vibration Test

MODEL : PAF600F280-48

sRiEEH  Vibration Test Class
?ﬂi’@ IT@%@T AGRER Frequency Variable Endurance Test

(2) FEFIRERERERE Equipment Used
EMIC (K HIERT  F-400-BM-DCS-7800 IR 905-FN
EMIC CORP. Controller Vibrator

3) HEHE%L The Number of D.U.T. (Device Under Test)
15 (unit)

4) FBRZHE Test Conditions

+ JERBESHEDH : 10~55Hz
Sweep Frequency

+ fiwg [T : 1 53MH
Sweep Time 1 min.

- e : —E (0.825mm)
Amplitude const.

- HE 1A : XY, Z
Directions

- AR o1 FRFH
Test Time 1 hour each

(5) # B Test Method

150mm X 230mm
g & D.U.T.

Z (Device Under Test)
WA B
Fitting stage
» 3
& & 7w
Direction

Vibrator
PR B TSI M3 BT 4 SEFTEE)., Al Bl = E T2,
Fix the D.U.T. on the circuit board ( fitting by four M3-tapped-holes) and fit it on the fitting-stage.

(6) FHIRFER Test Results

A OK
FBRE: Test Conditions
ANJJEE :280VDC HIJTEEDE :12.5A(100%) =27 L—NRE :25°C
Input Voltage Output Current Baseplate Temperature
) E fERRTE B H1EE (V) Uy 7 VEE (mVp-p) PAH - EEIR AR
Check Item Output Voltage Ripple Voltage D.U.T. State
FRBR AT 48.271 200 BLEHEL OK
Before Test
MR | X 48.277 210 FEHEL OK
After | Y 48.279 211 FEHEL OK
Test V4 48.280 215 BLEEL OK

TDK-Lambda R-8
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6. /AR Ral— 2 38% Noise Simulate Test

MODEL : PAF600F280-*

(1) BB K UMIERRES Test Circuit and Equipment
JART 4 —
Noise filter
Fuse
6.3A .
e TV o | Yoral
<, fEEAA co,| ci
yasa oz
D c} D.U.T. cg}
1 -Vin -Vo L
1 :ﬁ (©) BASE-PLATE
SW1
a:[L, NJZEIm
Apply to [L, N].
b:[L. FG]& [N, FGIZFIN
Apply to [L, FG] and [N, FG].
« JART VA — : RSEN-2016 (TDK-Lambda)
Noise Filter
AR AR L —H— : INS-AX2-450TH (/A AHIFZET)
Bridge Rectifier (Noise Laboratory Co.,LTD.)
TVHAF—R (D) : PGH758A (3xt9)
Bridge Rectifier (KYOCERA)
g T (C1-CH) : 250V 1500uF
Electrolytic Cap.
“EBfE T (C5) : 450V 22uF
Electrolytic Cap.
BRIy T (C6,CT) : 4kVAC 330pF
Ceramic Cap.
BT T (C8C9) : 630V 0.022uF
Ceramic Cap.
“BfE= T (C10) 12V : 25V 1000uF X2 parallel
Electrolytic Cap. 24V,28V : 250V 820uF
48V : 50V 1000yF x2 sereis
BRI T (CL) : 100V 22uF
Ceramic Cap.
45t R1,R2) 1 3WT5kQ
Resistor

TDK-Lambda R-9



(2) FBRZEA: Test Conditions
- N+
Input Voltage
- 7y
Output Voltage
Output Current

« R—ZF L —NRJE
BascPlate Temperature
© PVLANR
Pulse Width

(3) HERA 5% The Number of D.U.T. (Device Under Test)

PAF600F280-12
PAF600F280-28

(4) HITESH Acceptable Conditions

: 280VDC

D

Rated

12V 50A(100%)
24V 25A(100%)
28V 21.5A(100%)
48V 12.5A(100%)

: 25°C

: 50ns~ 1000ns

1 5 (unit)
1 5 (unit)

- A&+
Noise Level

- ok
Polarity

. %»—]\
Mode

- fiAH
Phase

« NIZEIR
Trigger Select

PAF600F280-24
PAF600F280-48

1. AR TREASEN T4 HHE GABRAT) DE5% 2 IREL 59,

Output voltage regulation not to be exceed 5% of nitial (before test) value during test.
2. @kl TRE R ) SASEIL TV VRN,

Output voltage to be within regulation specification after the test.
3.1, 2 BT | KR OHAIF T 70E R,

No fire or smoke, as well as no output failure on the test.

(5) AREBAFER Test Results

PAF600F280-12 | PAF600F280-24

PAF600F280-28

PAF600F280-48

B OK

Sk OK

B OK

Sk OK

TDK-Lambda
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o £2.0kV

+,—

A e & o

Normal, Common

: 0~360deg

. Line

(unit)
(unit)

R-10



7. 1 IATETHEMAZER  Resistance to Soldering Heat Test

MODEL : PAF600F280-48

(1) fEf4EE  Machine Used

HEN A S : SPD-300 (T-H&E)

Automatic Dip Soldering Machine

(SENJU METAL)

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

1 & (unit)

(3) # B Test Conditions

« VAT IATZIREE : 260°C
Dip Soldering Temperature

- RAEORRARTH 108
Dip Time 10seconds

* TARIENEAL : 130°C
Pre-heating Temperature

* TAROTENRSH . 60F)
Pre-heating Time 60seconds

@ FBE Test Method

BHRIEDR, Bakiia Ao, BENIATEEETT Ty 78, AR (3ATZM2AT,
FARENE M 1 RFRBAEL, HCERE DRSS,

PAF600F280-*

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) BBAFER. Test Results

& OK
RS Test Conditions
AJTEE : 280VDC HIZTER © 12.5A(100%) =271 —NRE @ 25°C
Input Voltage Output Current Baseplate Temperature
U E e RE I AR AT AR
Check Item Before After
Test Test
7+ v 48.191 48.181
Output Voltage
Vo7 VL mVp-p 198 209
Ripple Voltage
AT H) mV 1 1
Line Regulation
AL ) mV 1 2
Load Regulation
A - FHRL B IRL
Isolation Resistance OK OK
[TEEtEs - Rl Rl
Withstand Voltage OK OK
A - FLHTRL FLHTRL
Appearance OK OK

TDK-Lambda
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8. BEEEABR Thermal Shock Test

MODEL : PAF600F280-48

(1) BEREIHIER Equipment Used
THERMAL SHOCK CHAMBER ES-77LH-R (HITACHI)

(2) BEEE The Number of D.U.T. (Device Under Test)
4 15 (units)

(3) B Test Conditions

- FEIRUEIPHIE L © 40°C <—>+100°C

Ambient Temperature
- BRI : 30min <—> 30min

Test Time

1 cycle
+100°C ————— — —
30min
-40°C
30min

- AL : 100,200 YA7v

Test Cycles 100, 200 cycles
- e

Not Operating

(@) RBHIE Test Method
WIERRAEDR , fEAiamlBE A, EC A2/ CRRAA T, 100, 200 Y1 27/U21Z, ek wiREIE T2
1 IRFFRIRGEL . NSV AR 2,
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 if there is no abnormal output.

(5) FEFER Test Results

£ OK

WET =3 KEIDRTS,
See next page for measuring data.

TDK-Lambda R-12



485

r%'é

Output Voltage(V)
%
1S

400

200

Vo7 VBT
Ripple Voltage(mVp-p)

20

16

12

AT VEH)
Line Regulation(mV)

20

16

12

AT E)
Load Regulation(mV)

PAF600F280-*

100
B YA 7L Testcycle

200
(Cycle)

100

B A 271 Testcycle

200
(Cycle)

100
HERY 1271 Testeycle

200
(Cycle)

100
A1 7L Testcycle

TDK-Lambda

200
(Cycle)
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9. EEITEER High Temperature Storage Test

MODEL

: PAF600F280-48

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

(2) B BE The Number of D.U.T. (Device Under Test)
3 7 (units)

(3) B  Test Conditions

Ambient Temperature

- FEENE

Not operating

@) R Test Method
WIREDH, (A Z R AL, FEOIR AL A 2R 25°C) NS HIEDIREE (100°C) ECHRAIZ HTA,

MERIABUEIREEC 100 RERHGEL IR M 1 RRIEL %, N2 FAE29 2,

: 100°C

» AR

Test

Time

100 FHH
100Hours

PAF600F280-*

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) FHBRHER Test Results

H# OK
- RS Test Conditions
AJTEFE : 280VDC HIZTERE © 12.5A(100%) =271 —NRE @ 25°C
Input Voltage Output Current Baseplate Temperature
No.1 No.2 No.3
HIE R H B AR AT s B AT A% AR R %
Check Item Before After Before After Before After
Test Test Test Test Test Test
1B+ \% 48.271 48.278 48.258 48.251 48.180 48.186
Output Voltage
Vo7 VEE mVp-p 205 204 200 197 199 196
Ripple Voltage
ANT1ZEH) mV 2 1 1 2 2 1
Line Regulation
AL E) mV 0 0 1 2 1 1
Load Regulation
Atz RS - Bl | BERL | BERL | BElel | BESRL | BEsL
Isolation Resistance OK OK OK OK OK OK
i — el | BEel | BERL | BERL | BERL | BERL
Withstand Voltage OK OK OK OK OK OK
Ax i) — | BERL | BEAL | BERL | BERL | BERL | BEll
Appearance OK OK OK OK OK OK

TDK-Lambda
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10. {5IEETEGER High Temperature Storage Test

MODEL : PAF600F280-48

(1) BEREIHIER Equipment Used

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

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

3 5 (units)

(3) FBR{F:  Test Conditions
Ambient Temperature
- JHEEE
Not operating

@) #ABHIE Test Method

: 40°C

» AR

Test Time

100 FFH
100Hours

PAF600F280-*

FIHRAEDH ., A BE AL, FEOIREEA IR (25°C) D ¥SIREDIRE(40°C) FTHR A T T2,

HERABUEIREEC 100 RERHGEL IR M 1 RRIGEL %, N2 FAe29 2,

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 -40°C. Leave the D.U.T. for 100 hours at -40°C and for 1 hour at the room temperature,

then check if there is no abnormal output.

(5) FHIRFER Test Results

H# OK
- ABREAF: Test Conditions
AJTEFE : 280VDC HIZTER © 12.5A(100%) =271 —NREE @ 25°C
Input Voltage Output Current Baseplate Temperature
No.1 No.2 No.3
HIE R H AR AT S AR AT S AR AT R %
Check Item Before After Before After Before After
Test Test Test Test Test Test
) EE A% 48.278 48.271 48.251 48.255 48.186 48.191
Output Voltage
Vo7 VEE mVp-p 204 210 197 198 196 198
Ripple Voltage
ANT1ZEH) mV 1 0 2 2 1 1
Line Regulation
AT mV 0 1 2 2 1 1
Load Regulation
Atz RS - Bl | BERL | BEARL | BElel | BEARL | BEsL
Isolation Resistance OK OK OK OK OK OK
[[REEARS — el | BEel | BEel | BEeL | BERL | BERL
Withstand Voltage OK OK OK OK OK OK
Ax i) — | BERL | BERL | BEL | BERL | BERL | BERL
Appearance OK OK OK OK OK OK

TDK-Lambda
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