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Test results are typical data. Nevertheless the following results are considered to be

reference data because all units have nearly the same characteristics.
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1. MTBFZ&{H Calculated Values of MTBF

MODEL : PH300A280-5, PH300A280-24

(1) E ¥ Calculating Method

Telcordia® & i AR AEMTIE(F D) TR S TOET,
BB R sl T, ZNENDEEZ LICE KA ALEERE L > TR ESNET,
Calculated based on parts stress reliability prediction of Telcordia(*1).

PH300A280

Individual failure rate Ass is calculated by the electric stress and temperature rise of the each device.

*1: Telcordia document “Reliability Prediction Procedure for Electronic Equipment”
(Document number SR-332,Issue3)

x 10 ° [ (hours)

1 1
<BEHA> MTBF = 7 = —
eauip EEZ Ni'ﬂ’ssi
i=1
Asi = A “Tqi " Tsi T
y) opuip - PR SR (FITs)
Total Equipment failure rate (FITs = Failures in 10’ hours)
e B OB R R
Generic failure rate for the ith device
T EHOBBICHTBGET 25
Quality factor for the ith device
7T i H Ok T 2AN AT 72
Stress factor for the ith device
Ty © i A OFEITT HIE T 772
Temperature factor for the ith device
m D MBS D
Number of different device types
Ni : 17 H OEB DR
Quantity of ith device type
e D AR DBREE T 74

Equipment environmental factor

TDK-Lambda

3/29



PH300A280

(2) MTBFfE MTBF Values
(2)-1 PH300A280-5

2&{ Conditions
- ANJJEE : 280VDC - I : 60A  (100%)

Input Voltage Output current
s BRI : GF (Ground, Fixed)
Environmental Factor
Base-plate MTBF
temperature
25C 3,394,194 (hours)
40°C 1,355,314 (hours)
80°C 111,950 (hours)
100°C 36,651 (hours)
Baseplate temperature vs. MTBF
10,000,000
\\
\\
1,000,000 | \\
I \\\
= N
i
o
E 100,000 ~
\‘
10.000 0 10 20 30 40 50 60 70 80 90 100

Baseplate temperature (degC)

(2)-2 PH300A280-24

2% Conditions
- ANJJEE : 280VDC - ) : 12.5A (100%)

Input Voltage Output current
CREET UM : GF (Ground, Fixed)
Environmental Factor
Base-plate MTBF
temperature
25C 3,030,872 (hours)
40°C 1,174,511 (hours)
80°C 97,067 (hours)
100°C 32,240 (hours)
Base-plate temperature vs. MIBF

10,000,000 F

1,000,000 F

MTBF (hours)

100,000 E

lo’mo 1 1 1 1 1 1
a 10 20 30 40 30 0 80 90 0a
Base-plate temperature (*C)
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PH300A280

W7 4L —7 427 Components Derating
MODEL : PH300A280-5, PH300A280-24

(1) EHiH¥E  Calculating Method
(a) HITESM  Measuring Conditions

- AR 1 280VDC - HJIE N 15V 60A  (100%)
Input Voltage Output Current 24V 12.5A (100%)
- HufI 5k s AEYERUS (BEAGRA)
Mounting Method Standard Mounting Method (with Heatsink)

« R—=2X7L—NRE  : 100°C
Base-plate Temperature

(b) F-E{K  Semiconductors
AR, HEE N B I OBEHII O AREE O G RURE 2R | I RERK LDz
TVWELTZ,
The maximum rating temperature is compared with junction temperature which is calculated
based on case temperature, power dissipation and thermal impedance.

(c) IC. f&HL, =T %% IC, Resistors, Capacitors, etc.
JEIHIRLEE | s HLIRAE, V#1708 | il # OIEITER G R ENIZ A>TOET,

Ambient temperature, operating condition, power dissipation and so on are within derating criteria.

(d) BMEHTIHEH HE Calculating method of thermal impedance

j - i - . Tj (max) — Tl
ej_C:T_](H'laX) Tc ej_a:TJ(@ax) Ta 01— ](. )
Pj (max) Pj (max) Pj (max)

Tc D TAL =T AT DRED T — AR —fxIZ25°C

Case Temperature at Start Point of Derating; 25°C in General
Ta D TAL—T A 7 OWREDERE —f%i225°C

Ambient Temperature at Start Point of Derating; 25°C in General
Tl D TAL—T AT OIRED)—RIE —fik225°C

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

Pj(max) D RREEA R(T v VK
(Pch(max)) Maximum Junction (channel) Dissipation

Tj(max) : FEAEESS(T ¥ RWIRE
(Tch(max)) Maximum Junction (channel) Temperature

0j-c D A R (T v b — AETOEERST

(Bch-c) Thermal Impedance between Junction (channel) and Case
fj-a D A DD JE £ TOERT

(Bch-a) Thermal Impedance between Junction (channel) and Air
0j-1 D A RDPDY—RETORIEST

(Bch-1) Thermal Impedance between Junction (channel) and Lead
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(2 BT AV —T 4> 7% Component Derating List

(2)-1 PH300A280-5

PH300A280

TR Sey HIES I RERE ke | TAL—T R
Location No. Part Name MAX Rating | Actual Rating | Derating Factor
Q101 CHIP MOSFET Tj(max) : 150°C Tj:123.2°C 82.1%
Q151 CHIP MOSFET Tj(max) : 175°C Tj:121.4°C 69.4%
Q152 CHIP MOSFET Tj(max) : 150°C Tj: 105.2°C 70.1%
Q155 CHIP MOSFET Tj(max) : 150°C Tj:118.9°C 79.3%
A201 CHIP IC Tj(max) : 150°C Tj:128.4°C 85.6%

Al CHIP IC Tj(max) : 150°C | Tj:109.3°C 72.9%

A2 CHIP IC Tj(max) : 150°C | Tj:106.1°C 70.7%

A3 CHIP IC Tj(max) : 150°C | Tj:117.8°C 78.5%

PC1 CHIP COUPLER Tj(max) : 125°C Tj:111.1°C 88.9%

PC2 CHIP COUPLER | Tj(max):125°C | Tj:101.9°C 81.5%

(2)-2 PH300A280-24
T b BRER | HRRE | Fo—T s
Location No. Part Name MAX Rating | Actual Rating | Derating Factor
Q101 CHIP MOSFET Tj(max) : 150°C Tj:123.0°C 82.0%
Q204 CHIP TRANSISTOR | Tj(max): 150°C | Tj:99.3°C 66.2%

D7 CHIP DIODE Tj(max) : 150°C Tj:107.3°C 71.5%
D151 CHIP SBD Tj(max) : 150°C Tj:112.8°C 75.2%
D153 CHIP FRD Tj(max) : 150°C Tj:127.9°C 85.2%
D204 CHIP DIODE Tj(max) : 150°C Tj:98.8°C 65.9%

Al CHIP IC Tj(max) : 150°C | Tj:120.5°C 80.3%

A2 CHIP IC Tj(max) : 150°C | Tj:110.5°C 73.7%

A3 CHIP IC Tj(max) : 150°C | Tj:119.8°C 79.9%

PC2 CHIP COUPLER | Tj(max):125°C | Tj:99.0°C 79.2%
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PH300A280

FEH LR E EAME Main Components Temperature Rise AT List

MODEL : PH300A280-5, PH300A280-24

(1) HEZMH Measuring Conditions

HETT 1

Measurement Method

N—=27 L—MNRERIE STk
Base-plate Temperature Measurement Method

Bottom View

AT
Input

H
Output

NR—27 L — MR EEHIE S

JE] PR RE 0 7

Ambient Temperature Measurement Method

Measurement Point of Base-plate Temperature

JE) R 1 B YR 2 A
Measurement point of
Ambient temperature
A FLAR

Evaluation boad

VL LV 10mm
Located of 10mm
x from the surface of the power supply

AR
Thermal isoration

& [ 0 =i
I ) L/‘ \ ]
PH300A280
t—hkv 7
Heat sink

RS

A 280VDC

Input Voltage

=

e 5VDC 24VDC

Output Voltage

[SEgy=

ll:blj] EERU 60A(100%) 12.5A(100%)

Output Current
N—Z2 7L — MEE g
I I 100°C
Base-plate Temperature
ENEERITRE S 85°C
Ambient Temperature
ATer : JEPHIRESSCIZBWTR—AT L —MREN100°CERDITEEILL , Z DIFDR—2R

T —NEEZEEL LA D AT(N—AT L — R EDIRLEEFE) 2R LT2b 0,
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 85°C (ambient temperature).
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(2) HIE#ER Measuring Results

(2)-1 PH300A280-5

i it Hih R AAE ATe-p
Location No. Part Name Temperature Rise (°C)
Q101 CHIP MOSFET 13.9
Q151 CHIP MOSFET 19.3
Q155 CHIP MOSFET 14.1
Al CHIP IC 8.2
A2 CHIP IC 1.7
A3 CHIP IC 7.8
A201 CHIP IC 26.9
PCl1 CHIP COUPLER 8.2
PC2 CHIP COUPLER -0.8
L101 CHOKE COIL 7.1
L151 CHOKE COIL 19.6
T101 TRANS, PULSE 30.7
(2)-2 PH300A280-24
i it Hih R HAE ATe-p
Location No. Part Name Temperature Rise (°C)
Q101 CHIP MOSFET 18.3
Q204 CHIP TRANSISTOR 2.2
D7 CHIP DIODE 4.7
D151 CHIP SBD 5.2
D153 CHIP FRD 12.4
D204 CHIP DIODE 2.2
Al CHIP IC 6.5
A2 CHIP IC 5.0
A3 CHIP IC 11.5
PC2 CHIP COUPLER -3.7
L101 CHOKE COIL 12.5
L151 CHOKE COIL 34.3
T101 TRANS, PULSE 38.4
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4.

)

2

PH300A280

77—~ /)Ll Abnormal Test

MODEL : PH300A280-5, PH300A280-48

FRBR S K ONENE Test Conditions and Circuit

Fuse

ol

oh

C6

Nt
N

T

Bridge
Diode +l C1
ps/a
>+
A

Input Voltage
R L —NRE
Base-plate Temperature
TV HAA—R (DI)
Bridge Diode
~EfiFa T (Cl)
Electrolytic Cap.
BIIvTar T P(C2, C3)
Ceramic Cap.
~EffEa T Y (C4)
Electrolytic Cap.
BTIvrarT Y (C5)

Ceramic Cap.

©OBase-pLaTE TRM O

Yesa
: 425VDC - tH )& : 6.3A(100%)
Output Current
: 25C

: D25XB60 x 3parallel (SHINDENGEN)

: 10000uF (ELXS451VSN561MASO0S %19 parallel , Nippon Chemi-Con)

: 22uF

: 2.2uF

2200pF (DEIE3KX222M, MURATA Manufacturing)
(EKXJ451ELL220MK25S , Nippon Chemi-Con)

(C3225X7R2A225K , TDK)

“BfR= T (C6) 5V : 2200uF  (ELXY100ELL222MK25S, Nippon Chemi-Con)
48V : 470pF  (ELXYS00ELL471MK25S %2 series, Nippon Chemi-Con)
PEBRRS SE Test Results
(2)-1 PH300A280-5
AR fj;%\ ARRAES Test result
Test position Test FiFire So:Smoke Bu:Burst Se:Smell Re:Red Hot
Mode | DaDamaged Fu:Fuse Blown No:No Output NC:No Change Ot:Others
L[ 2[3[4[5[6[7[8[9f10][11]]12
#wa :I 0 Slolo|w|%]| =
T | BT Pl g | 36 | R (g | T it 1%
No. | Location . (0} ' Il vi|cCcl|h D
° N, Test point m E | K| B R|R (B H] - plp lw ?/3 ﬂﬁ Note
- N W
Fi | So |Bu[Se |Re [Da | Fu NO [NC [ Ot
1 D-S [ ] [ ]
2 D-G [ ] [ IK [ J Da:Q101
3 G-S [ ] [ ]
4 Q101 D o @ %X T Efficiency down
5 G o ( AN J o Da:Q101,Q102,L101,A1,R1
6 S [ ) @ | %R T Efficiency down
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PH300A280

AR jjtﬁﬁi\ ARERFE R Test result
fespac e Test FiFire So:Smoke BuBurst Se:Smell Re:Red Hot
Mode | Da:Damaged Fu:Fuse Blown No:No Output NC:No Change Ot:Others
1{213]14]5)16]7[8[9]10]11]12
S
P O E 75
G T ES I B P P P I 0 Y Bl el Il i P s %
R, || (ESET Test point © E [ [ | 2| R [#]# viclz 7 » Note
No. R A ol B R
T[N e
Fi | So |Bu [Se |Re [Da | Fu NO [NC [ Ot
7 D-S [ [ ] Da:Q101
8 D-G [ ) [ ) Da:Q101
A EEIRT
9 Q151 G-S [ ) [ ) @ |Output voltage reduction
DaR151,R154
10 D [ ] [ 1K ) [ ) Da:Q101,Q102
11 G [ ] [ K J Da:Q101,Q102,Q151
12 S [ ) [ 2K ) [ ) Da:Q101,Q102
13 D-S [ [ 1K ) [ ) Da:Q101,Q102
14 D-G [ ] [ JK ) [ ] Da:Q101,Q102,Q155
15 Q155 G-S [ ) @ [ZFEIKT Efficiency down
16 D [ ] @ [N T Efficiency down
17 G [ ] [ 1K ) [ ) Da:Q101,Q102,Q155
18 S () @ [ZVRIKT Efficiency down
19 1-2 [ ) [ )
20 2-3 [ ) [ ] [ ] Da:A3
21 3-4 [ ) [ J
22 4-5 [ ) [ )
23 6-7 [ ) [ ]
24 7-8 [ ) [ ]
25 8-9 [ ) [ ]
26 9-10 [ ) [ ]
27 10-1 [ ) ( 2N ] [ ] Da:C104,C105,R6
28 1 [ ] [ ]
9 | A 2 ° °
30 3 [ ] [ ]
HEERT
31 4 ® ® Output voltage reduction
32 5 [ ] [ ]
33 6 [ ] [ ]
34 7 () [ ]
35 8 [ ] [ ]
36 9 [ ) [ ]
37 10 [ ] [ ]
38 L101 1-2 o @ [ZFEIKT Efficiency down
39 1,2 [ ]
W04 Lisi 1-2 L 0 ° Da:Q101,Q102
41 12 [ ] [ K ] Da:Q101,Q102
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PH300A280

AR iﬁﬁi\ ARERFES Test result
NGt i Test FiFire So:Smoke Bu:Burst Se:Smell Re:Red Hot
Mode | Da:Damaged Fu:Fuse Blown No:No Output NC:No Change Ot:Others
1{213]14]5)16|7[8[9]10]11]12
S (0] = 75
=] 22
wih g | N e e | e || w2 |00 | E %
R, || (ESER Test point o E [ [ | 2| R [#]# vielz 7 » Note
No. R LU |
T N i
Fi | So |Bu|Se |Re |Da | Fu NO|NC [ Ot
HABEEKT
e 12 o o Output voltage reduction
43 1-3 [ ] [ ]
HABEEKT
i 23 L 1 Output voltage reduction
45 3-4 [ ) [ K ) [ ) Da:C104,C105,R6
LN « 458 (R AR 3K 9
46 45 ® ® Repeat start and stop
T1 LB - 45 1k A0 IR
47 6-7 ® ® Repeat start and stop
48 1 [ ] [ ]
49 2 [ ) [ ]
50 3 [ ) [ ]
51 4 [ ] [ ]
52 5 [ ) [ ]
53 6 [ [ ]
54 7 [ ] [ ]
55 1-2 [ ] [ ]
345
56 - ] [ AN J [ ) Da:Q101,Q102
6,7,8
57 1 [ ) [ ]
58 TI01 2 [ [ ]
59 3 [ ] @ [#EK T Efficiency down
60 4 [ ] @ %)X T Efficiency down
61 5 [ ] @ [#)AK T Efficiency down
62 6 [ ] @ [#)EAK T Efficiency down
63 7 [ ] @ [#Z:K T Efficiency down
64 8 [ ) @ | %K T Efficiency down

TDK-Lambda 11/29



(2)-2 PH300A280-48

PH300A280

A iﬁ:ﬁi B R Test result
LGS e Test FiFire So:Smoke Bu:Burst Se:Smell Re:Red Hot
Mode | DamDamaged Fu:Fuse Blown No:No Output NC:No Change Ot:Others
1121314151678 9]10]11]12
S
; 0 € s
sl = S R I B B P N B P Bl Il Il sl D s %
Wi | st Test point 0 E | k|| &R |#|H I* M= jj A » Note
No. R N Sl I N b L ity
T N e
Fi | So |Bu|Se |Re |Da|Fu NO[NC [ Ot
1 D-S o [ )
2 D-G [ ) [ 2K ) [ ] Da:Q101
3 G-S [ ] [ )
4 Q101 D [ ] @ [WFLT Efficiency down
S G (] ( BN J [ ) Da:Q101,Q102,L101,A1,R1
6 S [ ] @ [#IXT Efficiency down
7 A-K [ ) [ 2K ) [ ] Da:D153,Q0101,Q102
D151
8 A/K [ ] [ 1K ) [ ) Da:Q101,Q102
9 D153 A-K o [ K J [ ) Da:Q101,Q102
10 A/K [ ) [ 2K ) [ ) Da:Q101,Q102
11 1-2 [ ) [ )
12 2-3 [ ) [ ] [ ) Da:A3
13 3-4 [ ) [ J
14 4-5 [ ) [ )
15 6-7 [ ) [ ]
16 7-8 [ ) [ ]
17 8-9 [ ) [ ]
18 9-10 [ ) [ ]
19 10-1 [ ) [ K ) [ ] Da:C104,C105,R6
20 1 [ ] [ J
a | M 2 ° °
22 3 (] [ ]
HTEEIRT
e 4 ® ® Output voltage reduction
24 5 [ ] [ ]
25 6 [ ) [ ]
26 7 [ ] [ ]
27 8 [ ) [ ]
28 9 (] [ ]
29 10 [ ] [ ]
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PH300A280

s Bk FRBRFER Test 1t
ﬁgﬁlﬁ Fﬁ :uE »__l\ & =] est resul
Test position Test FiFire So:Smoke BuBurst Se:Smell Re:Red Hot
Mode | DamDamaged Fu:Fuse Blown No:No Output NC:No Change Ot:Others
L[ 23 [4[S5[e6f[7[8[9of10f11]12
S
(0) = =
W A L H - [O0[O >
s e S P || % || m| % | w Bl | & %
e, | [Ee Test point © E [k [ | 2| R [# |8 I‘ vic|Z A » Note
No. & R il Bl Rl R e N D N T L
T N i
Fi | So |Bu |Se |Re [Da|Fu NO|NC [ Ot
30 L101 1-2 o @ [ZFEIKT Efficiency down
31 1,2 [ ]
32 1-2 [ [ 1K ) [ ) Da:Q101,Q102
L151
33 1,2 [ 2K ) [ ] Da:Q101,Q102
BT
s 12 o o Output voltage reduction
35 13 [ ] [ ]
HIA BT
36 23 o o Output voltage reduction
37 3-4 [ ] [ JK ) [ ] Da:C104,C105,R6
EC ) - 5 1R AR
38 4-5
® ® Repeat start and stop
T1 LTy« {52 1k 2o 3R 5
39 6-
7 ® ® Repeat start and stop
40 1 [ ] [ ]
41 2 [ [ ]
42 3 [ [ ]
43 4 [ ] [ ]
44 5 [ ] [ ]
45 6 [ ] [ ]
46 7 [ [ ]
47 1-2 [ ] [ ]
345
48 - o [ AN J [ J Da:Q101,Q102
6,78
49 1 [ ] [ ]
50 2 [ ] [ ]
T101
51 3 [ ) [ ]
52 4 [ ] @ WX T Efficiency down
53 5 [ ] @ [WFLT Efficiency down
54 6 [ ) [ ]
55 7 () @ [WIXT Efficiency down
56 8 [ ) @ |%) K T Efficiency down

TDK-Lambda 13/29




5.

PH300A280

#EBEEBR Vibration Test
MODEL : PH300A280-5, PH300A280-48

(1) REVREBRTESE Vibration Test Class
R 5 IEENEX0M A GBR Frequency Variable Endurance Test

(2) fFHIRERBRIEE Equipment Used

EMIC (#k) ABREEE  F-16000
EMIC CORP. Test Equipment

(3) AfLHMEE The Number of D.U.T. (Device Under Test)
PH300A280-5 : 14 (unit)
PH300A280-48  : 14 (unit)

(4) FBRZAF Test Conditions

- JEI : 10~55Hz CEEAm XY, Z
Sweep Frequency Direction
- fir 5| IRFE : 1.0 - PRIE : 0.825 mm (—iE)
Sweep Time 1.0min Amplitude (const.)
- BRIEH A EESUE|
Test Time 1 hour each

(5) RBRF1E Test Method

A2 EARI IO T . TN A RO BIZEE T 5,
Fix the D.U.T. on the circuit board and fit it on the fitting stage.

100mm X 275mm

10mm

A DUULT.
(Device Under Test)

/ £
/ _I_ l 1 / Fitting stage

/IR o
Vibration / Shock Test Equipment

T)Jz@uy 1)

Direction
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PH300A280

(6) RBRAER Test Results
(6)-1 PH300A280-5

aH OK
-#BRSE  Test Conditions
AJJERE 1 280VDC HAER  © 60A (100%) R—=27L—NEE :25°C
Input Voltage Output Current Base-plate Temperature
e R ARBR AT R 1%
Check Item Before Test After Test
Hi -
Output Voltage v 5.019 5.019
Efficiency % 89.3 89.3
HAVY TN A REIFE
Output Ripple and Noise Voltage mVp-p 268 366
AT
Line Regulation mV 0.5 0.7
AL E)
Load Regulation mV 0.2 0.2
MR _ Sl R
Isolation Resistance OK OK
[RCEAER _ SR FLH R
Withstand Voltage OK OK
Ax ) _ B R
Appearance OK OK
(6)-2 PH300A280-48
& OK
-#XBRZME  Test Conditions
ANERE  : 280VDC H1EW  : 6.3A (100%) NR—=27 L —NRE  :25°C
Input Voltage Output Current Base-plate Temperature
HEMERIH R AR AT AR 1%
Check Item Before Test After Test
HiJEE
Output Voltage v 48.081 48.077
s
Efficiency % 92.1 91.9
HAHVY T v A X
Output Ripple and Noise Voltage mVp-p 131.3 125.0
AT
Line Regulation mv 0.8 0.9
B H)
Load Regulation mv 1.9 13
xR _ BERL RERL
Isolation Resistance OK OK
[FEEAES _ BERL SLETAL
Withstand Voltage OK OK
Ax 1) _ BERL RHRL
Appearance OK OK
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PH300A280
6. MEEIABR Shock Test

MODEL : PH300A280-5, PH300A280-48

(1) fF AERRBRERE Equipment Used

EMIC (#k) ABREEE  F-16000
EMIC CORP. Test Equipment

(2) AftfAHEE The Number of D.U.T. (Device Under Test)
PH300A280-5 : 115 (unit)
PH300A280-48  : 1% (unit)

(3) #BRZAF Test Conditions

PV ARTE s BRI - N : 196.1m/s’
Pulse Waveform Half Sine Waveform Acceleration

- BN XY, Z - FRBREE R : 11ms+5ms
Direction Test Time

- TEEE[E K o -S43
Number of Times 3 times each for +, - direction

(4) #RBRF51E Test Method
it An 2 BRI BT T2 BT B I8 E 75,
Fix the D.U.T. on the circuit board and fit it on the fitting stage.

100mm X 275mm
10mm #LER D.ULT.
(Device Under Test)

z
/ G
E ! Il ! T / Fitting stage
Y X 417
fEr 8 7 1)
Direction

R VAR
Vibration / Shock Test Equipment
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PH300A280

(6) RBRAER Test Results
(6)-1 PH300A280-5

A OK
-#BRSE  Test Conditions
AJJERE 1 280VDC HAER  © 60A (100%) R—=27L—NEE :25°C
Input Voltage Output Current Base-plate Temperature
NEMERHA BRIl AR %
Check Item Before Test After Test
i E
Output Voltage \Y% 5.008 5.010
P
Efficiency % 89.2 89.1
AT N A X BT
Output Ripple and Noise Voltage mVp-p 268 572
AT
Line Regulation mv 0.6 0.2
B AL )
Load Regulation mV 0.4 0.3
Mtz _ R FRERL
Isolation Resistance OK OK
T T E ~ L RH L
Withstand Voltage OK OK
4181 ~ Tl RE L
Appearance OK OK
(6)-2 PH300A280-48
& OK
-#XBRZME  Test Conditions
ANERE  : 280VDC H1EW  : 6.3A (100%) NR—=27 L —NRE  :25°C
Input Voltage Output Current Base-plate Temperature
REMERHE AR AT AR 1%
Check Item Before Test After Test
HiJEE
Output Voltage \Y% 47.965 47.977
e
Efficiency % 92.2 92.2
AV T A X+
Output Ripple and Noise Voltage mVp-p 150.0 147.9
AT
Line Regulation mv 0.9 I
BT
Load Regulation mv 1.4 1.3
xR _ BERL RERL
Isolation Resistance OK OK
[FEEAES _ BERL FERL
Withstand Voltage OK OK
81 ~ Tl BH L
Appearance OK OK
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PH300A280

AR 2 —RgRBR Noise Simulate Test

MODEL : PH300A280-5, PH300A280-24

(1) FRABREEE & OHIESS Test Circuit and Equipment
A. AJJAR—N : [L.N]. [L., FG]. [N, FGI\ZEn
Input Port : Apply to [L, N], [L, FG] and [N. FG].

2 Fuse

AR
L3al—H—
lalb—4 c1
Noise
simulator

+Vin +V

PH300A280
+S

N

TRM
-S

A S\ o
_]_(:3 Bridge SA J_C6
Diode
| C2 | C5
— i
C4 - Cc7

N
N
LOAD

T AN o T

Wl T

]

-V

FG

SW1
b

SW1

a:[L, NICHN
Apply to[L, N].

b:[L. FG] &[N, FGZEIM
Apply to[L, FG] and [N, FG].

CNT
@ BASEPLATE

FG

B. {§%7A"—hk : CNT, +S, -S, TRMIZ[FRFZFIIN
Signal Port : Apply to CNT, +S, -S and TRM at the same time.

Ll L2 Fuse
AN A S\ +Vin v
e Bridge sa oo PH300A280
Diode +S
Cl |C2 .| C5 8 L, | a
o — - oz TRM oz S
T C4 > C7 s =
DI

-V

CNT
@ BASE-PLATE 7l7FG

e |

—--------

SW2
Short : & H /JON
Output voltage ON
Open : &1 /) OFF

Output voltage OFF

P

——-_-_-_--Z-Z-:C

I TV ITT —
Coupling Clamp AR 2zl —H—

Noise simulator

1

— GND

FG
iz
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(2) LB
PH300A280-5
PH300A280-24

3)

- BT

- WA

e JARIRal—H—

Noise Simulator
Film Capacitor
Ceramic Capacitor

(C5)
Electrolytic Capacitor

B TIvrarT L (C8)

Ceramic Cap.

SR T (C9)

Electrolytic Capacitor

T4V BT T (C10)

Film Capacitor

- TV HAF4—R (D1)

Bridge Diode

- Fa—raAfn (LD)
Choke Coil

s Fa—raAf (L2)
Choke Coil

15 (unit)
14 (unit)

HEREA:  Test Conditions

- AJTBIE
Input Voltage

I

Output Voltage
5V

Output Current 24V

- AR

Phase shift

L ReRT L N

Base-plate Temperature

« POV ANG

Pulse Width

» FUATER

Trigger Select

« TanbarrToy (Cl,C2)

5V
24V

: 280VDC

s ERE

Rated

. 25°C
: 50 ~1000ns

. Line

TDK-Lambda

: INS-4320A (/AR

: 0.68uF

. 560uF

: 2.2uF

: 0.022uF (MMC 0630K223 ,

: 1mH

: 3mH

PH300A280

Tk tt)
(Noise Laboratory Co. Ltd)
(ECQUAAF684M , Panasonic)

: 4700pF (DE2E3KY472M, MURATA Manufacturing)

(ELXS451VSN561MAS0S, Nippon Chemi-Con)

(C3225X7R2A225K, TDK)

1 2200pF (ELXY100ELL222MK25S, Nippon Chemi-Con)
: 470uF

(ELXY500ELL471MK25S, Nippon Chemi-Con)

NISSEI)

: KBJ1006G (Lite-On Semiconductor)

(SC-05-10J, NEC TOKIN)

(SC-05-30J, NEC TOKIN)

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

: 0A (0%), 60A (100%)
: 0A (0%), 12.5A (100%)
: 0°~360°

« JAXEE 0 AJJAR—=F  0~2kV
Noise Level Input Port
FEHAR—F  0~750V
Signal Port
- AR Dt -
Polarity
- FneE—F  : ADIR—F  J—=b 3ES
Mode Input Port Normal, Common
FER—F =E
Signal Port Common
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PH300A280

(4) ¥|ESZM: Acceptable Condition
1 BB 5% 225 M ) EEDOLEB DR NF
The regulation of output voltage must not exceed 5% of initial value during test
2. AR O H D EEITIHMEGEEL TR EE
The output voltage must be within the regulation of specification after the test.
3. FEIEFEKROIRNE

Smoke and fire are not allowed.

(5) RBRAFER  Test Results
PH300A280-5 &k OK
PH300A280-24 4% OK
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8.

PH300A280
IXATETHEWERER Resistance to Soldering Heat Test

MODEL : PH300A280-5, PH300A280-48

(1) BEf%EE  Machine Used

HEhIA ST E : TLC-350XIV (AT v7)
Automatic Dip Soldering Machine (SEITEC)

(2) 3R EE The Number of D.U.T. (Device Under Test)
PH300A280-5 1% (unit)
PH300A280-48 175 (unit)

(3) #BRZ&M: Test Conditions

© AR R : 260 °C - Tl INENE : 120°C
Dip Soldering Temperature Pre-heating Temperature

- R : 10 B - Tl INEAE : 60 FORE
Dip Time 10 seconds Pre-heating Time 60 seconds

(4) RBFH1E  Test Method
HIRE D% HE IR Z R IC oW, BENIATEMTEE T Iy 7 2% Ei2 . PE XA AT
A7), WAREMALIC IR AEL . HICRE D e WREHERET 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 and normal humidity, then check if there is no abnormal output.
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PH300A280

(5) REFER  Test Results
(5)-1 PH300A280-5

A OK
- B  Test Conditions
AJJEIE : 280VDC HAEW @ 60A  (100%) N—2F L —NRE : 25°C
Input Voltage Output Current Base-plate Temperature
I E MRS H AR AL AR
Check Item Before Test After Test
H B
Output Voltage v 4.989 4.991
IS .
Efficiency % 89.2 89.2
HAV 7N ) A X E
Output Ripple and Noise Voltage mVp-p 44 >7.0
AT H)
Line Regulation mV 0.2 0.2
E D)
Load Regulation mV 0.2 0.1
AR _ FEIRL REIRL
Isolation Resistance OK OK
T BIE — R L FR L
Withstand Voltage OK OK
4x i) _ L RERL
Appearance OK OK
(5)-2 PH300A280-48
A OK
- RBRZ&M  Test Conditions
AJJEE : 280VDC H )& : 6.3A (100%) R—27L—NRE  : 25°C
Input Voltage Output Current Base-plate Temperature
M E HeRBH H FRBR AT AR
Check Item Before Test After Test
7 EE
Output Voltage v 48.159 48.161
IS ;
Efficiency % 922 922
AV 7 A X E
Output Ripple and Noise Voltage mVp-p 141.7 137:3
A HE)
Line Regulation mVy 08 I
Load Regulation mV 24 26
AR BT _ FHERL FLHTRL
Isolation Resistance OK OK
i} 28 _ FHERL FLHTRL
Withstand Voltage OK OK
8 — FR AL AL
Appearance OK OK
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9.

#EEZ B Thermal Shock Test
MODEL : PH300A280-5, PH300A280-24

(1) BEAEHHIZ Equipment Used
MEVETEEAEE TSA-101S-W  (ESPEC CORP.)
Thermal Shock Chamber

(2) EREEE
PH300A280-5 : 1078 (units)
PH300A280-24 : 1075 (units)

(3) #ABRSAH Test Conditions leycle

- RIS DRI : -55°C © 100C
Ambient Temperature 100°C )

- BRI L 305 © 305 S0min
Test Time 30min. <& 30min.

- Ry A7 : 500 Ao
Test Cycle 250, 500 Cycles

- FEEE -55°C
Not Operating 30min

(4) RBH1E  Test Method

PH300A280

W E D% | HEER AR I A L, EEE A7 CRIBRA1TH, 250, 500 A 711410, i a5

EEE FIZIERIAE L. HC R E W EE R T 5,

Before testing, check if there is no abnormal output, then put the D.U.T. in testing chamber, and test it

according to the above cycle. 250, 500 cycles later, leave it for 1 hour at the room temperature , then check

if there is no abnormal output.

(5) RERAER Test Results
A OK

WET —2TRENTR T,

See next page for measuring data.

TDK-Lambda
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(5)-1 PH300A280-5
5.20
5.10

5.00

HEEV)

Output voltage

4.90

4.80

91.0

90.0

(%)

%
Efficiency

89.0

88.0

200

150

100

50

H VY7 v ) A X EHE(mVp-p)
Output ripple and noise voltage

Line regulation
[

ASIZET(mV)

Load regulation
S

A A EH(mV)

PH300A280

100 200 300 400 500
AR A2V (cycle)
Test cycle
100 200 300 400 500
AR A2V (cycle)
Test cycle
100 200 300 400 500
RERY A7 1(cycle)
Test cycle
100 200 300 400 500
I A 20 (cycle)
Test cycle
100 200 300 400 500
HEAYA 21 (cycle)
Test cycle

TDK-Lambda
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(5)-2 PH300A280-24

24.50

PH300A280

HITBIEV)

Outpl.g voltage
S
[=1
(=]

23.50
0 100 200 300 400 500
R A2 )1 (cycle)
Test cycle
92.0
=910
X 2
> O
R 5 90,0
89.0
88.0
100 200 300 400 500
IR A2 )1 (cycle)
Test cycle
400
a o
&g
¢
H .2
B
X o
X 5 200
NE
2 5
NE
N
=3
0
100 200 300 400 500
IR A2 )1 (cycle)
Test cycle
10
<
= .S
EE
a B
22 °
S e
<3
0
100 200 300 400 500
BB A2 )1 (cycle)
Test cycle
10
~ =
> 2
Ex
& o
®]E
EZ
TS
0
100 200 300 400 500
RV 2 L (cycle)
Test cycle

TDK-Lambda
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10. HIEMNE@EERER High Temperature and High Humidity Bias Test

MODEL : PH300A280-5, PH300A280-48

(1) #F%EE Equipment Used

{EIRTE{BES : PR-1KTH (ESPEC CORP.)

TEMP.& HUMID. CHAMBER

(2) #E3RAEE%  The Number of D.U.T. (Device Under Test)

PH300A280-5 :37  (units)
PH300A280-48 :375  (units)

(3) ABRS%/ Test Conditions

« J55) PR L : 85C

Ambient Temperature

-V EE : 95%RH -

Humidity

- AR BRIRFH] : 600 ]

Test Time 600hours 3hours Thour
- ANJ)EE : OVDC & 280VDC

Input Voltage

S EE D ER

Output Voltage Rated

B - 0A (0%) hours
Output Current

(4) BB 1L Test Method

HIHRIE D% | A2 BRI IS A, AR Z =R (25°C) 2D A PHIR AL A

HEDIEE (85C) FTHhx 12 EIFD,

AR TS IR E L7 8R . ISR DR W F 2R8I %,
Check if there is no abnormal output before test. Then fix the D.U.T. in testing chamber, and the

AR ZIRE D FAH T TO00RF I EN fESH

PH300A280

Input Voltage
280VDC

Input Voltage
0VDC

ambient temperature is gradually increased from 25°C to 85°C. Operate the D.U.T. for 600 hours

according to above conditions and leave the D.U.T. for 1 hours at the room temperature, then check

if there is no abnormal output.

TDK-Lambda
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PH300A280
(5) RBRFE R Test Results

(5)-1 PH300A280-5

& OK
-RBREM  Test Conditions
ASEE :280VDC HIEFE  : 60A (100%) N—27L—NEE : 25C
Input Voltage Output Current Base-plate Temperature
{EU EHE%EIE\‘ E No.1 No.2 No.3
Check Item B B B B B B
Before Test After Test Before Test After Test Before Test After Test
By
Ouﬁlf\?()ige v 5.016 5.015 5.010 5.007 5.018 5.014
7 2%
Eff}idcjij;cy % 89.1 89.1 89.0 89.0 89.0 89.1
AT N /A R EIE
Output Ripple and Noise Voltage | ™YPP 65.0 55.5 65.0 55.5 64.0 58.0
TR
NITEB mv 0.2 0.2 0.9 0.1 0.8 0.2
Line Regulation
PN
Load Regulation mV 0.4 0.3 0.5 0.4 0.4 0.2
L Sesixa _ Wl | Byl | BERL | BELL | BERL | BElLL
Isolation Resistance OK OK OK OK OK OK
it FEE _ WL | Byl | BERL | BELL | BERL | BElLL
Withstand Voltage OK OK OK OK OK OK
4x) _ Bapl | BERL | BEAL | BEARL | BEAL | BEARL
Appearance OK OK OK OK OK OK
(5)-2 PH300A280-48
& OK
-RBREM  Test Conditions
ANJJERE  :280VDC HATER  6.3A (100%)  N—AFL—NEE : 25C
Input Voltage Output Current Base-plate Temperature
{EU EHE%EIE\‘ E No.1 No.2 No.3
Check Item BRI B BRI AR B B
Before Test After Test Before Test After Test Before Test After Test
By
Ou?sztj:iljt:age \Y% 48.134 48.060 47.892 47.936 48.149 48.079
o %=
Efgjcji;cy % 92.0 91.8 92.1 92.0 92.2 92.1
WAV TN /A XEBIE
Output Ripple and Noise Voltage mVp-p 141.7 133.3 143.8 145.8 152.1 150
B
NIEB mV 0.8 1.4 1.1 1.2 0.7 0.8
Line Regulation
opN
Load Regulation mV 3.4 1.8 1.5 1.3 3.3 3.1
L&l Siiva _ WL | BERL | BERL | BERL | BERL | BERL
Isolation Resistance OK OK OK OK OK OK
it FEE _ el | Bl | BERL | BELL | BERL | BElL
Withstand Voltage OK OK OK OK OK OK
4x i) _ WL | BERL | BERL | BERL | BERL | BERL
Appearance OK OK OK OK OK OK

TDK-Lambda
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PH300A280
11. HEifEm@EERER High Temperature Bias Test

MODEL : PH300A280-5, PH300A280-24

(1) fEAZE Equipment Used
{EIRAE . SH-662 (ESPEC CORP.)
TEMPERATURE CHAMBER

(2) 3R AEE%  The Number of D.U.T. (Device Under Test)
PH300A280-5 1/ (unit)
PH300A280-24 : 175  (unit)

(3) ABRS%/ Test Conditions

AN—ZTL—MNEE  100C  Jé PR 9l : 85C
Base-plate Temperature Ambient Temperature

- R IFH] : 500 ] - NJJFEIE : 280VDC
Test Time 500hours Input Voltage

-  ER - ) : 12.5A (100%)
Output Voltage Rated Output Current

(4) RBHE  Test Method
KIHTE D | a2 B [ ATUVRE DS 0OH & TR AT,
AR (T I RE D W2 iR T2,
Before the test , check if there is no abnormal output and put the D.U.T in the testing chamber.

After the test, check if there is no abnormal output.
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PH300A280
(5) RBRFE R Test Results

(5)-1 PH300A280-5

& OK
-RBRZAME  Test Conditions
ASEE :280VDC HIEFE  : 60A (100%) N—27L—NEE : 25C
Input Voltage Output Current Base-plate Temperature
B E RS H A BRI AR %
Check Item Before Test After Test
T
Output Voltage v 5.009 5.007
S ;
Efficiency % 89.0 89.1
AFEH)
Line Regulation mv 04 0.2
B L E
Load Regulation mv 04 0.3
LETZSiRA _ FHERL FLHTRL
Isolation Resistance OK OK
GHEE — RRL BT
Withstand Voltage OK OK
8 ~ [y BRI
Appearance OK OK

(5)-2 PH300A280-24
&8 OK
<HBRSM:  Test Conditions

AJEIE :280VDC HAER  12.5A (100%)  _—AFL—NEE  : 25C

Input Voltage Output Current Base-plate Temperature
HE MRS H BRI AR
Check Item Before Test After Test
B
Output Voltage \Y% 24.070 24.057
RS )
Efficiency % 91.2 91.2
ATVZEH)
Line Regulation mv 0.9 0.6
B AL E)
Load Regulation mV 1.9 17
R ~ F L AL
Isolation Resistance OK OK
ifi 2 _ HERL FERL
Withstand Voltage OK OK
v — 7L FA AL
Appearance OK OK
TDK-Lambda
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