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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.

TDK-Lambda 2/26



PH1200A280

1. MTBFEEE Calculated Values of MTBF
MODEL : PH1200A280-48

(1) B Calculating Method
Telcordia® S AR AL ) CRHSNTOET,
R AT, ZAILEN ORI Z LICERAN AL RREIC L > TRHES N E T,
Calculated based on parts stress reliability projection of Telcordia (*1).
Individual failure rate Aggis 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)

< B> MTBF = 1 = 1 X109 H#Fﬁ'ﬁ (hOUI'S)

2{ m
caup 7Z-E Z Ni ) /Issi
i=1

ﬂ’si:A’Gi'ﬂQi'ﬂSi'ﬂTi

S

Xequip . DRSPS R (FITs) Total Equipment failure rate (FITs = Failures in10° hours)
Aai D i % H OSSR AR R SR Generic failure rate for the i th device
Ty D i B OIS 2 E 7 774 Quality factor for the ith device
Ts; D i B ORI TDAN AT 7 H Stress factor for the i th device
Ty i % H OUREIIR T AIREE T 774 Temperature factor for the ith device
m : B2 28 O% Number of different device types
N; D i % H O OME%L Quantity of i th device type
T D IR DEREE T 774 Equipment environmental factor
(2) MTBF{E MTBF Values
AHTEIE . 280VDC - . 25A (100%), 20A (80%)
Input Voltage Output Current
BREET 7K : GF (Ground fixed)
Environment
10=100% MTBF vs. Baseplate temperature
Baseplate 100,000,000
MTBF
temperature
25°C 6,834,995 (hours)
40°C 4,870,826 (hours)
80°C 1,211,470 (hours)
— 10,000,000
: —
—
10=80% = \»\
Baseplate 1,000,000
MTBF e
temperature | | e
25°C 7,143,266 (hours)
40°C 5,055,927 (hours)
80°C 1,226,759 (hours)
100°C 480,750 (hours) 100.000 0 10 20 30 40 S0 60 70 80 90

Baseplate temperature (°C)

PH1200A280-48 Output Current: 25A (100%)
PH1200A280-48 Output Current: 20A (80%)
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PH1200A280

2. B&T 4V —T 47 Components Derating
MODEL : PH1200A280-12, PH1200A280-48

(1) HHi 5 Calculating Method
(a) MESM: Measuring Conditions

" ANJJEE : 280VDC
Input Voltage

- HIER : 100% (12V) , 80% (48V) *due to output derating
Output Current

BICNWIEES D EEERUS ()
Mounting Method Standard Mounting Method (with Heatsink)

s R =27 — N E : 100°C

Baseplate Temperature

(b) FE/K  Semiconductors

(c)

(d)

o — AR HEE B I OBGEHII M AREORES RIRE RO | S REK LD

PR ATV ELT,

The maximum rating temperature is compared with junction temperature which is calculated based on
case temperature, power dissipation and thermal impedance.

IC, #kpL, =7 —% IC, Resistors, Capacitors, etc.
JEIBERELEE | AR THEE 728 | (2 OEITEREH RENIC A TVET,

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

EGRPUH H )75 Caleulating Method of Thermal Impedance
T' max) = TC T max) = Ta T(max) - Tl
6y = Towo-Te 6. = Yo~ T 0, T =T
Pc(max) P c(max) Pemay
Te D TAV =T AT OWRED —ARE —fkiZ25°C
Case Temperature at Start Point of Derating; 25°C in General
Ta L TAL =T T OMEDFPFIRE  —ikl225°C
Ambient Temperature at Start Point of Derating; 25°C in General
Ti D TALY =T AT OIREDY—RIRE —fxIZ25°C

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

Pc(max) : F?-fj(: 1/7&(?:)?;?‘/1/)%9%

(Pch(max)) Maximum Collector(Channel) Dissipation

Ti(max) : %ﬁ%é\:ﬁ{ﬂaﬂ.};ﬁ
(Tch(max)) Maximum Junction(Channel) Temperature

Oj-c DA RS — ZAETOBEH

(Bch-c) Thermal Impedance between Junction(Channel) and Case
0j-a D BEE KB A P ETO RS

(Och-a) Thermal Impedance between Junction(Channel) and Air
0j-1 LA SHBY =R ETOEEHT

(Bcn-1) Thermal Impedance between Junction(Channel) and Lead
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Q) ¥ET ALV —T 473 Components Derating List

(2)-1 PH1200A280-12

PH1200A280

HahE 5 Hhdh 4 R ER R RE TAL—T TR
Location No. Part Name MAX Rating Actual Rating Derating Rate
Q301 CHIP MOS FET Tch(max): 150.0°C Tch: 116.1°C 77.4%
Q302 CHIP MOS FET Tch(max): 150.0°C Tch: 109.1°C 72.7%
Q303 CHIP MOS FET Tch(max): 150.0°C Tch: 116.1°C 77.4%
Q304 CHIP MOS FET Tch(max): 150.0°C Tch: 114.3°C 76.2%
D302 CHIP DIODE Tj(max): 150.0°C Tj: 105.4°C 70.3%
Ql153 CHIP MOS FET Tch(max): 150.0°C Tch: 111.3°C 74.2%
Q158 CHIP MOS FET Tch(max): 150.0°C Tch: 109.1°C 72.7%
PC1 CHIP COUPLER Tj(max): 125.0°C Tj: 100.5°C 80.4%
PC2 CHIP COUPLER Tj(max): 125.0°C Tj: 102.6°C 82.1%
A301 CHIP IC Tj(max): 150.0°C Tj: 130.4°C 86.9%
A2 CHIP IC Tj(max): 150.0°C Tj: 120.0°C 80.0%
AS CHIP IC Tj(max): 150.0°C Tj: 118.5°C 79.0%
A204 CHIP IC Tj(max): 125.0°C Tj: 111.0°C 88.8%
A205 CHIP IC Tj(max): 125.0°C Tj: 105.7°C 84.6%
(2)-2 PH1200A280-48
HahE 5 Hhh 4 K ER R RE TAL—T g TR
Location No. Part Name MAX Rating Actual Rating Derating Rate
Q301 CHIP MOS FET Tch(max): 150.0°C Tch: 116.6°C 77.7%
Q302 CHIP MOS FET Tch(max): 150.0°C Tch: 114.3°C 76.2%
Q303 CHIP MOS FET Tch(max): 150.0°C Tch: 121.5°C 81.0%
Q304 CHIP MOS FET Tch(max): 150.0°C Tch: 110.2°C 73.5%
D302 CHIP DIODE Tj(max): 150.0°C Tj: 105.3°C 70.2%
Q151 CHIP MOS FET Tch(max): 150.0°C Tch: 113.0°C 75.3%
Q153 CHIP MOS FET Tch(max): 150.0°C Tch: 102.9°C 68.6%
Q156 CHIP MOS FET Tch(max): 150.0°C Tch: 104.1°C 69.4%
Q159 CHIP MOS FET Tch(max): 150.0°C Tch: 104.4°C 69.6%
PC1 CHIP COUPLER Tj(max): 125.0°C Tj: 100.5°C 80.4%
PC2 CHIP COUPLER Tj(max): 125.0°C Tj: 102.6°C 82.1%
A301 CHIP IC Tj(max): 150.0°C Tj: 130.4°C 86.9%
A2 CHIP IC Tj(max): 150.0°C Tj: 120.0°C 80.0%
AS CHIP IC Tj(max): 150.0°C Tj: 118.5°C 79.0%
A204 CHIP IC Tj(max): 125.0°C Tj: 111.0°C 88.8%
A205 CHIP IC Tj(max): 125.0°C Tj: 105.7°C 84.6%
TDK-Lambda
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PH1200A280

3. EEESIRE EF{E Main Components Temperature Rise AT List
MODEL : PHI1200A280-12, PH1200A280-48

(1) B Measuring Conditions

N—2A7 L —MREEHIE ik
Baseplate Temperature Measurement Method
WET7 1%
Measurement Method
Bottom View
ATIA H 4
Input Output
[
A= 2L — RS I AN
Measurement Point of Baseplate Temperature
e R i PR 7 T ik
Ambient Temperature Measurement Method
J) PR 7R R HEBHR
Measurement point Thermal isoration
of Ambient temperature
AL Lacud ot omn
Evaluation board from the surface of the power supply
P RN A ]
E—ho
PH1200A280 b
Heat sink
e
AT 280VDC
Input Voltage
==
e 12VDC 48VDC
Output Voltage
[SEgy=~
I 100A (100%) 20A (Derating to 80% load)
Output Current
N2 L —NEE
ML EE 100°C
Baseplate Temperature
D E S5
Ambient Temperature

ATce:  JAPRIREERSCCIZIB N TR—AT L —NREE A 100°CLRD BRI LL | EDRFD S —R
T —MNREEZ LA OAT (N—AT L —heffidh EDIRE ) 2R LT-H D,
Temperature difference between a case of each component and baseplate, fitted power supply
with heatsink to be maintained 100°C (baseplate temperature) at 85°C(ambient temperature).
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2) EEHMEE EFEH Main Components Temperature Rise AT List

(2)-1 PH1200A280-12

Hhin 5 i and I B ATcr
Location No. Part Name Temperature Rise (°C)
Q301 CHIP MOS FET 10.3
Q302 CHIP MOS FET 33
Q303 CHIP MOS FET 9.1
Q304 CHIP MOS FET 7.3
D301 CHIP DIODE 43
D302 CHIP DIODE 3.5
Q153 CHIP MOS FET 9.3
Q158 CHIP MOS FET 7.1
PC2 CHIP COUPLER 4.1
A2 CHIP IC 6.7
A4 CHIP IC 5.4
A201 CHIP IC 14.2
A204 CHIP IC 4.0
A205 CHIP IC 4.4
T302 TRANS,PULSE 37.2
T303 TRANS,PULSE 4.3
L151 CHOKE COIL 6.4
(2)-2 PH1200A280-48
Hhan 5 Hhand I B ATcr
Location No. Part Name Temperature Rise (°C)

Q301 CHIP MOS FET 10.8
Q302 CHIP MOS FET 13.5
Q303 CHIP MOS FET 14.5
Q304 CHIP MOS FET 5.5
D301 CHIP DIODE 3.7
D302 CHIP DIODE 2.7
Q152 CHIP MOS FET 11.9
Q155 CHIP MOS FET 0.2
Q158 CHIP MOS FET 2.3
Q161 CHIP MOS FET 0.3
PC2 CHIP COUPLER 0.5
A2 CHIP IC 8.9
A4 CHIP IC 9.9
A201 CHIP IC 15.1
A204 CHIP IC 2.2
A205 CHIP IC -0.4
T302 TRANS,PULSE 40.5
T303 TRANS,PULSE 4.6
L151 CHOKE COIL 21.3
TDK-Lambda

PH1200A280

7/26



4. 77 )—<)L3RB% Abnormal Test

MODEL

PH1200A280-48

1) BB K OEE Test Condition and Circuit

PH1200A280

F1 PH1200A280
Qv —o +Vin  +V -
. . Ci +S _l_ +
Vin C1n+ Cl+ C4 C6l C7 =
L i e D
C CS A
1 DT )
-Vin -V
& SG PC FG 7JT
CNT IOG
) AUX
FG 7ir BASEPLATE
- ANJJEHE : 425VDC - 1 )& :25A (100%)
Input Voltage Output Current
cR— 27— N JE : 25°C ~HEfig= 7 (Cin) :450V 10,000pF
Baseplate Temperature Electrolytic Cap.
a7 (C) : 450V 22uF BIIvrarT N (C2,03) :250VAC 4,700pF
Electrolytic Cap. Ceramic Cap.
c T4V 3T (C4,C5) : 630V 0.022uF vIIyrar T Y (C6) :100V 2.2uF
Film Cap. Ceramic Cap.
‘b2—X (F1) : 500VDC, 10A “EBfE= T (CT) 150V 1,500pF %2 Series
Fuse (WN30-10) Electrolytic Cap.
(2) FBAE R (Test Results )
(2)-1 PH1200A280-48
Ak FRERFE R Test Results
RS =
Test Point 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
112345678 9]|10f11]12
R S|]O =
it Ui - H|P|Z|F|M|E|R|M|=]O0|0|H|ZE|=x e
Location Test O| E llv|c| ||l o
No. Terminal [ R | N | k[ fE| | B | & |E|X| P[P | W| 2] Note
T Wr L
Fi| So|Bu| Se | Re| Da| Fu NO|NC| Ot
1 DS |@ oleo ® Da: Q301,Q302,Q305,Q1
2 DG |@ eoleo o Da: Q302
3 Q301 G5 ® L
4 D ® ® ® Da: Q301,Q302
5 G [ ) [ )
6 S [ ) [ )
7 D-S oleo ® Da: Q301,Q302,Q306,Q2
8 D-G eoleo ® Da: Q301
9 G-S ®
0| % D ® ® ® Da: Q301,Q302
11 G ® ®
12 S ® ®
13 DS |@ eoleo ® Da: Q303,Q304,Q307,Q3
14 DG |@ oleo ® Da: Q304
15 GS |@ ®
6| % D ® ® ® Da: Q303,Q304
17 G (] (]
18 S ® ®

TDK-Lambda
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PH1200A280

Y PRBRAE R Test Results
IR £ E—F
Test Point 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 2131 4]|S5 6| 71819 |10f11]12
R S|oO ke
B Ui H|P|®|F|[#|2|%|#|=|0|O0|H|Z£]|=Z e
Location Test O| E llv]|c| ||l o
No. Terminal | R [ N [ [ [ & [ & [ Z [ X | P | P | Wr| 72| fik Note
T ir L
Fi| So|Bu| Se | Re| Da| Fu NO|NC| Ot
191 300 DS | @ ole ° Da: Q303,Q304,Q308,Q4
20 DG | @ ole ° Da: Q303
21 GS | @ °
2] o D ° ° ° Da: Q303,Q304
23 G ° °
24 S ° °
25 | a0l AC | @ oo ) Da: Q301,Q302
26 AC (] @ | Eff. drop, Q151-Q162 over stress
i . AC | @ oo o Da: Q301,Q302
28 AC o @ | Eff. drop, Q151-Q162 over stress
29 D-S [ ] o o Da: Q156,Q153,A201
EXT DG | @ )
31 Q154 G-S () @ | Eff. drop
32 Q155) D o o o Da: Q156,Q153
33 G ° )
34 S ° o
35 D-S o o Da:Q156,Q153,A201
36 D-G o
37 Q156 G-S @ | Eff. drop
Q157
38 Q158) D o [ ) [ ) Da: Q156,Q153
39 G ° )
40 S ° )
41 D-S [ ] o o Da: Q159,Q162,A202
21 o DG | @ )
43 Q160 G-S () @ | Eff. drop
T3 s D ° o ) Da: Q159,Q162
45 G o o
46 S ° o
47 D-S [ ] o o Da: Q159,Q162,A202
B 1 o6 DG | @ )
49 Q151 G-S () @ | Eff. drop
50 Q152) D o o o Da: Q159,Q162
51 G (] o
52 S o o
53 1 [ ] [ ] [ ]
54 2 [ ] [ ] [ ]
55 3 [ ] [ ] [ ]
= PC2 - ® ® ®
57 1-2 o o o
58 3-4 [ ) o o
59 1 [ ] [ ] [ ]
60 2 o o
61 3 o o
62 4 [ ] [ ] [ ]
63 A2 5 o o
64 6 o o
65 7 o o
66 8 ) ) o Da: Q156,Q153(Q162,Q159)
67 9 ) ) ) Da: Q301,Q302(Q303,Q304)

TDK-Lambda
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PH1200A280

¥ ABRFE S Test Results
VD =
Test Point 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
1 213 415 6| 71819 |10f11]12
R S|o =
B Ui H|P|®|F|[#|2|%|#|=|0|O0|H|Z£]|=Z e
Location Test O| E llv]|c| ||l o
No. Terminal | R [ N [ [ [ & [ & [ Z [ X | P | P | Wr| 72| fik Note
T W L
Fi| So|Bu| Se | Re| Da| Fu NO|NC| Ot
68 10 o o
69 11 o o
70 12 o @ | Eff. drop
71 13 o @ | Eff. drop
72 14 o @ | Eff. drop
73 15 o o
74 16 o o
75 17 o o o Da: Q162,Q159,Q153,Q156
76 18 o o o Da: Q162,Q159,Q153,Q156
77 19 o C IN ) o Da: Q303,Q304
78 20 o [ IN ) o Da: Q303,Q304
79 21 o "IN ) o Da: Q303,Q304
80 22 o "IN ) o Da: Q303,Q304
81 23 o o
82 24 o o
83 1-2 o o
84 2-3 o o
85 3-4 o o
86 A2 4-5 o o
87 5-6 () o
88 6-7 o o No OUTD ,Q301,Q302 gate is low
89 7-8 o o No OUTD ,Q301,Q302 gate is low
90 8-9 o o No OUTD ,Q301,Q302 gate is low
91 9-10 o o
92 10-11 | @ o Same as pin9,pin10 short
93 11-12 | @ o Unit enter hiccup state
94 13-14 | @ @ | Eff. drop
95 14-15 | @ @ | Eff. drop
96 15-16 [ ) o
97 16-17 | @ o o Da: A2 ( VDD short)
08 1718 | @ M) M) Da: Q156,Q153(Q162,Q159)
99 519 | @ o0 M) Da: Q301,0302(Q156,Q153)
100 19-20 o C IN ) o Da: Q301,Q302
101 20-21 o C IN ) o Da: Q301,Q302,Q303,Q304
102 21-22 o C IN ) o Da: Q303,Q304
103 22-23 o C IN ) o Da: Q303,Q304
104 2324 | @ o Vee of A2 hiccup
105 1 o [ )
106 2 o "IN ) o Da: Q301,Q302
107 3 o o
108 4 o "IN ) o Da: Q303,Q304
109 5 o o
101 A4(a5) 6 ® [ J
111 7 o o
112 8 o o
113 1-2 o o
114 2-3 o o o Da: A2
115 3-4 () o o Da: A2
116 56 | @ o0 M) Da: A4(A5),Q303,Q304(Q301,0302)

TDK-Lambda
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PH1200A280

R PRBRAE R Test Results
VR E—FK
Test Point 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 5 6| 71819 |10f11]12
R S|O =
B Ui H|P|®|F|[#|2|%|#|=|0|O0|H|Z£]|=Z e
Location Test O| E llv]|c| ||l o
No. Terminal | R [ N [ [ [ & [ & [ Z [ X | P | P | Wr| 72| fik Note
T ir L
Fi| So|Bu| Se | Re| Da| Fu NO|NC| Ot
07 4as) 7 | @ o0 ) Da: A4(A5),Q303,Q304(Q301,Q302)
118 7-8 () o
119 1 o @ | Eff. drop
120 2 o @ | Eff. drop
121 3 o @ | Eff. drop
122 4 o @ | Eff. drop
123 5 o @ | Eff. drop
124 6 o @ | Eff. drop
125 | A201 7 o @ | Eff. drop
126 | (A202) 8 o @ | Eff. drop
127 2 | @ ) ) Da : Q156(Q162),Q153(Q159)
128 2-3 [ ) @ | Eff. drop
129 3-4 o o @ | Eff drop, Da: A201(A202)
130 5-6 () o @ | Eff drop, Da: A201(A202)
131 6-7 () @ | Eff drop, Da: A201(A203)
132 7-8 o o o Da: A201(A202),Q156(Q162),Q153(Q159)
133 1 o o
134 | L301 2 o [ ]
135 1-2 () o
136 1 o o
137 | L302 2 ) )
138 1-2 [ ) @ | Eff. has big drop
139 1 o o
140 | L151 2 o [ J
141 1-2 o o o
142 1 o o o
143 | L152 2 o [ ] [ ]
144 1-2 o o
145 pin2 ) ) ) Da: Q301,Q304(Q303,Q302)
146 pin3 ) ) ) Da: Q301,Q304(Q303,Q302)
147 301 p%n7 o o
148 pin8 o o
149 pin2-pin3 | @ ) ) Da: Q301,Q304(Q303,Q302)
150 pin7-pin8 | @ ) ) Da: Q301,Q304(Q303,Q302)
151 1 o o
152 2 o @ | Q151-Q162 stress increase
153 3 o o
154 4 o o
151 1302 > [ J [ J
156 6 o o
157 1-2 o o o Da: Q156,Q153,Q159,Q162
158 2-3 [ ) @ | Eff. drop
159 4-6 o o
160 5-6 o o
161 1 o o
162 2 o o
163 | T303 4 ) )
164 6 o o
165 8 o o o
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PH1200A280

Y PRERAE R Test Results
AR FT T—F
Test Point 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 5 6| 71819 |10f11]12
R S|oO =
it Ui - H|P|[Z|F|ME|EZ|E|#H|=|O0|O0|H|£E]|*% 65
Location Test O| E llv]|c| ||l o
No. Terminal | R [ N [ [ [ & [ & [ Z [ X | P | P | Wr| 72| fik Note
T ir L
Fi| So|Bu| Se| Re | Da| Fu NO|NC| Ot
166 9 o o o
167 10 o @ | Eff. drop
168 11 o @ | Eff. drop
169 1-2 o o o Da: A301
T303
170 2-4 o o o Da: A301
171 4-6 () o
172 8-9 o o
173 10-11 o o
174 1 o o
175 2 o o
176 3 o o
177 1 4 o o
178 5 o o
(T2)
179 6 o o
180 1-2 () o o Da: R11,R12 (R21,R22)
181 3-4 o o o Da: R11,R12 (R21,R22)
182 5-6 o o o Da: R11,R12 (R21,R22)
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5. #REEABR Vibration Test
MODEL : PH1200A280-12, PH1200A280-28

(1) RENFRBRFELE Vibration Test Class
75 [HREH LM AGRBE  Frequency Variable Endurance Test

() FEAIRENIRBREERE Equipment Used

HEERHE ABREEIE  ES-30-370
DONGLING TECH Test Equipment

3) B3 BE4 The Number of D.U.T. (Device Under Test)
PH1200A280-12 :3E (3 units)
PH1200A280-28 36 (3 units)

(4) RBREME Test Conditions

- Ji] 8 B A : 10~55Hz
Sweep Frequency
- fiwr 5 | IRF ] 2143
Sweep Time 1 min.
PRI :0.825mm (—7F)
Amplitude 0.825mm (constant)
- IR 7 1) X, Y,Z
Directions
- BRRFH] DA 7T R
Test Time : 1 hour each

(5) FRBAFIE Test Method

PR 2 HAR I (MBE A TARE BT 7E) £ A BT B I E T 5,

PH1200A280

Fix the D.U.T. on the circuit board ( fitting by four M3-tapped-holes) and fit it on the fitting-stage.

85Smmx*350mm

Y X
k%) 77 1%

Direction

TDK-Lambda

a5 D.ULT.

T\zﬁ::;/
s

(Device Under Test)

Tt &

Fitting stage
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(5) ABRFE R Test Results

- BRZ{;  Test Conditions

ANJ17EE :280VDC

Input Voltage

A% OK

Output Current

371 : PH1200A280-12

H 717 bR: 100A(12V), 42.9A(28V)

PH1200A280

N—=2F L —HMRE :25°C
Baseplate Temperature

DUT
No.1 No.2 No.3
W E R H At | ARk At | ABRi% ABRET | PR
Check Item Before After Before After Before After
Test Test Test Test Test Test
AR
Ou?jlf:/@(‘);ge A% 12.020 12.019 12.011 12.009 12.026 12.022
w5
R)i p/p Zviie mVp-p 64 52 52 70 52 62
7R
Lin?lz;fiion mV 0.297 0.396 0.280 0.311 0.454 0.314
=V
Loah‘g;iijﬁon mV 0.411 0.016 0.014 0.064 0.177 0.120
S8 B Rl | BERL | BEAL | BElLL | BERL | BERL
Appearance OK OK OK OK OK OK
HEE5 /L : PH1200A280-28
DUT
No.1 No.2 No.3
W ERERIH H ¥ Wi ] R4 ¥ Wil R4 ¥ Wil A%
Check Item Before After Before After Before After
Test Test Test Test Test Test
B+
Ou'tﬂjztjaltage A% 28.112 28.106 28.047 28.048 28.059 28.052
Vo L
Ri /1 VE?t mVp-p 102 108 99 104 99 106
ipple Voltage
AT
Line R ﬁfyi_ mV 0.657 0.918 0.272 0.493 0.060 0.163
ine Regulation
A
Load ;{ﬂﬁ;@]t mV 0.559 0.620 0.640 0.424 0.471 0.316
oad Regulation
s i) B Rl | BERL | BEeL | BEel | BElel | BElRL
Appearance OK OK OK OK OK OK

TDK-Lambda
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PH1200A280

6. ETEEAER Shock Test
MODEL : PHI1200A280-12, PH1200A280-28

1) B AERABRERE Equipment Used

HEERHL AUBRIEE  ES-30-370
DONGLING TECH Test Equipment

Q) B3 EBE4C The Number of D.U.T. (Device Under Test)
PH1200A280-12 34 (3 units)
PH1200A280-28 34 (3 units)

(3) EASME Test Conditions

VAR D ERRE s £ 196.1m/s’
Pulse Waveform Half Sine Waveform Acceleration

-7 :X,Y,Z - R F ] : 11ms+5ms
Direction Test Time

- FETEE [ 4 Dty - JFANSAS3IE]
Number of Times 3 times each for +, - direction

(4) FRBASIE Test Method
PRS2 AT HRUAT T (M3 E A T4 AT E ) T e BRI E 45,
Fix the D.U.T. on the circuit board ( fitting by four M3-tapped-holes) and fit it on the fitting-stage.

85mmx350mm

/ HE3 0 DUULT.

(Device Under Test)

Bt 5

Fitting stage

KRBy J71m) IRE) R B

Direction Vibrator
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(5) ABRFE R Test Results

- BRZ{;  Test Conditions

&4 OK

H 717 bR: 100A(12V), 42.9A(28V)

ANJ17EE :280VDC

Input Voltage

Output Current

37 /L : PH1200A280-12

PH1200A280

N—=2F L —HMRE :25°C
Baseplate Temperature

DUT
No.1 No.2 No.3
N E R H At | ARk At | ARk bRET | PR
Check Item Before After Before After Before After
Test Test Test Test Test Test
EARS
Oulttf;lf;?(‘);ge A% 12.053 12.049 12.004 12.075 12.044 12.039
Vo7V,
R)i p/p . Vi}a; . mVp-p 55 58 62 65 59 64
7R
Lin?lz;fiion mV 0.323 0.378 0.271 0.338 0.745 0.618
=V
Loa?j‘g;ihtion mV 0.384 0.412 0.269 0.304 0.297 0.274
S8 B R | BERL | BERL | BEeL | BERL | BRERL
Appearance OK OK OK OK OK OK
#3E5 /L : PHI1200A280-28
DUT
No.1 No.2 No.3
W E R H ¥ Wi ] A% ¥ Wi ] A% ¥ Wi ] A%
Check Item Before After Before After Before After
Test Test Test Test Test Test
B+
Ou':m;ztjaltage A% 28.023 28.029 28.088 28.075 28.074 28.057
Vo7 VB
R)'/l VEiF mVp-p 115 122 105 102 107 115
ipple Voltage
IR
Li A;jﬁfgi. mV 0.894 0.842 0.562 0.675 0.741 0.852
ine Regulation
B
Load ;ﬂﬁ?}t mV 0.641 0.695 0.589 0.476 0.525 0.691
oad Regulation
S8l B FeElel | BERL | BEARL [ BEAL | BEA2L | BEkL
Appearance OK OK OK OK OK OK

TDK-Lambda
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PH1200A280

7. JAR T2 —FABR Noise Simulate Test
MODEL : PH1200A280 (All output models)

(1) BB K OHIESS Test Circuit and Equipment

A, ATJR—K : [L. N]. [L. FG]. [N, FGIZEIn
Input port Apply to [L, N], [L, FG] and [N, FG].
F1 PH1200A280

L

cio] C12] C13] 15
g
|

|| L1 L2 +Vin  +V
Bridge . o] eI L3 p
. C7 +S
Noise Diode | C1| C2 Cc3 c6|C7| 4
> e - et
Simulator T ; Cs 2 s TRM

Cl1
D1

—
|

= -Vin -V 7JT
GNDL & (SET lcl))g ro FG
— ) AUX
FG TJT BASEPLATE
B. 5 AR —h : SG, CNT, +8S, -S. I0G, PC, TRM, AUXIZ[RIFFIZHII0
Signal Port Apply to SG, CNT, +8§, -S, I0G, PC, TRM and AUX at the same time.
F1 PH1200A280
L1 L2 +Vi + 1
Bridge ° W Ié%-h vin +: c10l +
Diode Cl| C2 C3__ C6__C7+ L4 ci2| c13| rg
Q | » | # T ; Tlcs ; T % TRM cll
Dl C8 -S —
Lo | [ o Lol oo 1
SG PC FG
CNT I0G FG
© AUX
FG T]T BASEPLATE
SW
Short :#& i H 7JON S|—_0W o =-—=-—=—z=Zz=—Zz= =<z
Output voltage ON - — e e e e
Open & H /1 OFF e
Output voltage OFF [—
N TV T 77T Noise Simulator
Coupling Clamp
FG 7JT _L GND
TV HAF—FR (DI) :D25XB60(Shindengen)
Bridge Diode
‘b2—R& (F1) :500VDC, 10A (WN30-10)
Fuse
~EfiR= T Y (C1) :450V 560pF x 6 Parallel
Electrolytic Cap.
«Fa—raA/L (L1) :5.0mH
Choke coil
«Fa—raA/l (L2) :3.8mH
Choke coil
TV 3T (C2,C3,06) :250VAC 0.68pF
Film Cap.
«Fa—r=aA/ (L3,L4,L5,L6) :3.3uH (HF57BB3.35X2X2)
Bead Core
EIIyra T Y (C4,C5,C8,09) :250VAC 2200pF
Ceramic Cap.
BT (CT) :450V 22uF
Electrolytic Cap.
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TN b3T Y (C10,C11)

Film Cap.

BTy AT A (C12)

Ceramic Cap.

- T Y (C13)
Electrolytic Cap.

12V
24V
28V
36V
48V

Q) g5 B% The Number of D.U.T. (Device Under Test)
;1A (1 unit)
:1 & (1 unit)
;1 A (1 unit)
: 1 H& (1 unit)
;1 A (1 unit)

PH1200A280-12
PH1200A280-24
PH1200A280-28
PH1200A280-36
PH1200A280-48

(3) RBRFAF Test Condition
- NJJEE
Input Voltage
- AT
Output Voltage
-
Output Current

JORE|
Phase shift
» N—=AT L —NRE
Baseplate Temperature
- VLA
Pulse Width
- U EIR
Trigger Select

S

:280VDC

: TER

Rated
12V
24V
28V
36V
48V

:0°~360°

:25°C

250 ~ 1000ns

: Line

(4) M7 ELM: Acceptable Conditions
L GRERT . 5% a2 % M ) EED LB DR
The regulation of output voltage must not exceed 5% of initial value during test

2. R O H D EEITAENADZEB L TR0

The output voltage must be within the regulation of specification after the test.

3. FEJEFEKDIRNE

Smoke and fire are not allowed.

(5) RBRFER Test Result

« JAREIE
Noise Level

: 0A (0%), 100A (100%)
: 0A (0%), S0A (100%)

: 0A (0%), 42.9A (100%)
. 0A (0%), 33.4A (100%)
: 0A (0%), 25A (100%)

- f:
Polarity

HpE—R
Mode

PH1200A280-12 A% OK
PH1200A280-24 5 OK
PH1200A280-28 A% OK
PH1200A280-36 5 OK
PH1200A280-48 A% OK

PH1200A280

2630V 0.022uF
:100V 2.2uF

:25V 1,500uF x 2 Parallel
:50V 1,500uF

:50V 1,500uF

:63V 560uF x 2 Parallel
:50V 1,500uF x 2 Series

: AJJAR—F 0~2kV
Input Port
fEHAR—F 0~750V
Signal Port

Pt -

c AJIR—F  J—=L 3T
Input Port ~ Normal, Common
[ ER—F axr
Signal Port Common
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PH1200A280

8. 1A TZ BB Resistance to Soldering Heat Test
MODEL : PH1200A280-12

(1) fEfA%:E Machine Used
SR I 3 : TLC-350XIV (BA7>2)
Automatic Dip Soldering Machine (SEITEC)

Q) B3 A& 54 The Number of D.U.T. (Device Under Test)
PH1200A280-12 ‘1% (1 unit)

(3) RABAZLAM: Test Conditions

SRR AT IR :260°C TR ANENIR L : 120°C
Dip Soldering Temperature Pre-heating Temperature

=R R FFRE R 2 12 B « P AR F 1 60 FHIH]
Dip Time 12 seconds Pre-heating Time 60 seconds

(4) RBRFIE Test Method
WIHIHE D% a2 AR IC o BENIATZAHEEE T Ty 7 AR, TARMEN 1 XA T 21T,
HAREIE TSR R L . HOICRE N W fEiB 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, preheat

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) RBFER  Test Results

A8 OK
-RBRSE  Test Conditions
ANNERE  :280VDC HAIEE  : 100A(100%) NR— 2L —NEE :25°C
Input Voltage Output Current Baseplate Temperature
PH1200A280-12
HE MRS H BT AR
Check Item Before Test After Test
1
S~ \ 12.036 12.034
Output Voltage
% 93.78 93.76
Eifficiency ’
Vo7 VB
. = mvVp-p 51 56
Ripple Voltage
AT E)
T mv 0.470 0.354
Line Regulation
A4
i mv 0.141 0.030
Load Regulation
AT BHRL B L
Isolation Resistance OK OK
(RS Bl FHL
Withstand Voltage OK OK
S BHRL B L
Appearance OK OK
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9. Z\EE2BEX Thermal Shock Test
MODEL : PH1200A280-12, PH1200A280-48

(1) fEFEHIZS: Equipment Used
THERMAL SHOCK CHAMBER TSA-101S-W (ESPEC CORP.)

Q) B3 A& 54 The Number of D.U.T. (Device Under Test)
PH1200A280-12 :5 % (5 units)
PH1200A280-48 .54 (5 units)

(3) EASME Test Conditions

- PRI PRYELEE :-55°C & +100°C
Ambient Temperature
-%ﬁ%ﬁﬁ%ﬁaﬁ : 30min. ¢ 30 min. 1100°C
Test Time
<SRBT A 7L : 125,250, 375, 4509127 L
Test Cycles 125, 250, 375, 450 cycles
< FEENE
Not Operating
-55°C

1 cycle

4) RBEFFE Test Method
IR E D% | BEERAZ B 2 AL, BV A 7L CREREZITO,

and check if there is no abnormal output.

(5) REEHER  Test Results

BH OK
HET =23, WEIDRT,
See next page for measuring data.
TDK-Lambda

30 min.

30 min.

PH1200A280

125, 250, 375, 450 A7 V1212,
PR FIRFE FIZIRFFEL | N EZE DR WELHER T2,
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. 125, 250, 375, 450 cycles later, leave it for 1 hour at room temperature
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(5)-1 PH1200A280-12

12.2

PH1200A280

12.0

I+
Output Voltage(V)

11.8

120

50 100 150 200 250 300 350 400

HBRYA 7L Test cycle

450 (Cycle)

90

Uo7 VB

30

60 =

Ripple Voltage(mVp-p)

4.0

50 100 150 200 250 300 350 400

FABRY A2 Test cycle

450 (Cycle)

2.0

AT B
Line Regulation(mV)

0.0

4T

4.0

50 100 150 200 250 300 350 400

HBRYA 7L Test cycle

450 (Cycle)

@ 2.0
E

Load Regulation(mV)

— 4

&

50 100 150 200 250 300 350 400

B A7/ Test cycle

450 (Cycle)

©
by
o

»

©
>
=

R
Efficiency(%)

92.0

91.0

50 100 150 200 250 300 350 400

B A7/ Test cycle

TDK-Lambda

450 (Cycle)
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(5)-2 PH1200A280-48

PH1200A280

450 (Cycle)

450 (Cycle)

450 (Cycle)

450 (Cycle)

B A7/ Test cycle

TDK-Lambda

48.8
3
[}
&
B
> *
=% 480
==
o
47.2
0 50 100 150 200 250 300 350 400
HERY A7V Test cycle
240
=
2180
g
T
S 2120
N
= [
= 2 60
B
-4
0
0 50 100 150 200 250 300 350 400
FABRY A2 Test cycle
4.0
S
g
& 5
Jfé(%f 2.0
< &
o~
[}
g
3 -
0.0 |
0 50 100 150 200 250 300 350 400
HERY A7V Test cycle
4.0
S
£
& S
K E 20
iz %
L
<
<
(=]
A
0.0
0 50 100 150 200 250 300 350 400
B A7/ Test cycle
95.0
T o0 F
R
R 5 930
L=
m
92.0
91.0
0 50 100 150 200 250 300 350 400

450 (Cycle)
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PH1200A280

10. FE/NB@ERER High Temperature and High Humidity Bias Test
MODEL : PH1200A280-12, PH1200A280-48

(1) fEFEHHIES Equipment Used
TEMP.& HUMID. CHAMBER PSL-2KPH (ESPEC CORP.)

() L3R EHE% The Number of D.U.T. (Device Under Test)
PH1200A280-12 134 (3 units)
PH1200A280-48 :3 1 (3 units)

(3) FABRS A Test Conditions

- J& PRIREE : 85°C
Ambient Temperature
I : 95%RH — svpe
Humidity
- RIBR R H] - 500/
Test Time 500hours 3hours Thour
NI : 0VDC ¢ 280VDC
Er;;t FZJ(thage 1: % Input Voltage
. EEas D 0VDC
Output Voltage Rated
- L 0A (0%) 4hours
Output Current

(4) FABRFE Test Method
HIARIE D%, AR E B AL R OIREZ SR (25°C) 6N —AT L —MEEED
BUEDIREE (85°C) IR D E TR 2 12 LT D, Btal iR Z BUE D S TS0 H B ES
FRER T ICIRFRE L2tk . IS RE D2 0F 2R 5,
Check if there is no abnormal output before test. Then fix the D.U.T. in testing chamber, and the baseplate
temperature is gradually increased from 25°C to 85°C. Operate the D.U.T. for 500 hours according to above
conditions and leave D.U.T for 1 hour at the room temperature, then check if there is no abnormal output.
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PH1200A280

(5) BBRFER  Test Results

(5)-1 PH1200A280-12

&H OK
-#BRGAF  Test Conditions
AJIERE :280VDC H 1 : 100A(100%) N—=2FL—NRE  :25°C
Input Voltage Output Current Baseplate Temperature
) No.1 No.2 No.3
HEMERHH AEgpar | Az | HEar | g | RBar | REBRE
Check Item Before After Before After Before After
Test Test Test Test Test Test
EES
Hi77 Rl v 12.031 12.027 12.040 12.037 12.039 12.042
Output Voltage
Uo7V EIE
Ripple Voltage mVp-p 55 74 60 78 59 80
S
. ]\jj“%b. mV 0.361 0.508 0.494 0.302 0.296 0.341
Line Regulation
IS
ﬁmk%ﬁ. mV 0.192 0.102 0.133 0.127 0.131 0.166
Load Regulation
Atz RS _ Bl | BERL | BERL | BERL [ BERL | RERL
Isolation Resistance OK OK OK OK OK OK
[FEEAES _ B L | B | BERL | BERL | BERL | AERL
Withstand Voltage OK OK OK OK OK OK
B _ FERL [ B | BERL | BERL | BERL | BERL
Appearance OK OK OK OK OK OK
(5)-2 PH1200A280-48
A% OK
B Test Conditions
ANSEE :280VDC SRWAK-=#ii : 25A(100%) N—27L—NEE  :25°C
Input Voltage Output Current Baseplate Temperature
) No.l No.2 No.3
HEMERRHH AEgpar | AEre | AEar | g | HAEBar | AR
Check Item Before After Before After Before After
Test Test Test Test Test Test
EES
7RI v 48.154 48.178 48.173 48.132 48.164 48.151
Output Voltage
IS
)./7 R mVp-p 144.000 | 142.000 | 140.000 | 140.000 [ 137.000 | 142.000
Ripple Voltage
S
. ]\jj“%b. mV 0.769 0.807 0.650 0.520 0.630 0.664
Line Regulation
R
ﬁmk%ﬁ. mV 0.669 0.708 0.549 0.581 0.827 0.710
Load Regulation
Atz RS _ Bl | B | BERL | BERL | BERL | AERL
Isolation Resistance OK OK OK OK OK OK
[FEEAES _ Bl [ B | BERL | BERL | BERL | AERL
Withstand Voltage OK OK OK OK OK OK
B _ Bl | B | BERL | BERL | BERL | BRERL
Appearance OK OK OK OK OK OK
TDK-Lambda
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PH1200A280

11. EREGeEBERER High Temperature Bias Test
MODEL : PH1200A280-12, PH1200A280-48

(1) fEF#HIEE Equipment Used
TEMP. CHAMBER PSL-2KPH (ESPEC CORP.)

Q) #5450 The Number of D.U.T. (Device Under Test)
PH1200A280-12 34 (3 units)
PH1200A280-48 34 (3 units)

(3) #BRSM: Test Conditions

*N—=2TL—NEE  :100°C <A PRI : 85°C PRI ] : 500 ]
Baseplate Temperature Ambient Temperature Test Time 500 hours

AT :280VDC - Hi/JFEE L TERE - tH )i :100%
Input Voltage Output Voltage  Rated Output Current

(4) RERFTVE Test Method
WIHRE D% | R Z 2B 1 A, fEOIRE 2 =R (25°C) 2D — A7 L — MRS
FUE DIEEE (100°C) (2722 F TR & (2 12, HakiR 2 BUE DS T5000F FEN ES 1,
AR MR E L 72t . S RE B30 2Rl 35,
Check if there is no abnormal output before test. Then fix the D.U.T. in testing chamber, and the baseplate
temperature is gradually increased from 25°C to 100°C. Operate the D.U.T. for 500 hours according to above
conditions and leave D.U.T for 1 hour at the room temperature, then check if there is no abnormal output.
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(5) BBERFER  Test Results

(5)-1 PH1200A280-12

PH1200A280

&t OK
-#BRGAF  Test Conditions
AJJEIE :280VDC S WARARYD : 100A(100%) NR—2FL—NEE  :25°C
Input Voltage Output Current Baseplate Temperature
No.1 No.2 No.3
HEMERRHH Aigrar | AEReE | RBrar | RBREE | RBRET | RRBREE
Check Item Before After Before After Before After
Test Test Test Test Test Test
Bt
Ouilztj\i};age A% 12.018 12.015 11.998 11.995 11.993 11.996
Uy 7V
lep/p e V;?tage mVp-p 60 53 36 54 54 53
7R
Lin?IZZ;fzion mV 0.609 0.325 0.400 0.269 0.029 0.289
SEVERN
Loa/d\g:gi?tion mV 0.051 0.006 0.107 0.028 0.254 0.036
Atz RS B Bl | BERL | BERL | BERL | Bl | BEll
Isolation Resistance OK OK OK OK OK OK
[MEEAES B Boiel | BEeL | BEeL | BEL | BEL | Bl
Withstand Voltage OK OK OK OK OK OK
Ax ) B Boiel | BEeL | Rl | BEL | BEL | Bl
Appearance OK OK OK OK OK OK
(5)-2 PH1200A280-48
A% OK
-3k Test Conditions
AJIEFE :280VDC SR WAREARYD 1 25A(100%) N—=2FL—NRE  :25°C
Input Voltage Output Current Baseplate Temperature
) No.l No.2 No.3
I e 2 R | ARG | AR | ABRE | B | AR
Check Item Before After Before After Before After
Test Test Test Test Test Test
==y
Ouﬁ?\i}ige v 48.059 48.040 47.983 47.982 48.025 48.022
IS
R)i p/p i’\iiie mVp-p 134 135 136 138 140 145
S
Linz\Izz:gf:iion mV 0.086 0.003 0.307 0.041 3.513 0.325
IS
Loa//d%\ggli%tion mV 0.257 0.462 1.345 0.455 2.486 0.677
Atz RS _ BERL | BERL [ BERL | BERL | BELRL | BRERL
Isolation Resistance OK OK OK OK OK OK
T — | ERAL | BRAL | BEAL | REAL | BRAL | REAL
Withstand Voltage OK OK OK OK OK OK
Bl _ BERL | BERL [ BERL | BERL | BELRL | BRERL
Appearance OK OK OK OK OK OK
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