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The above data is typical value. As all units have nearly the same
characteristics, the data to be considered as ability value.
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KS5

1. MTBF&t®f{E CALCULATED VALUES OF MTBF
MODEL : KS5

(1) EHH%  Part count reliability projection

() BAETERTES BEREZELER (A4 v 7V 7HR) ZRKOBHE/BIETHE S
TVWETS,
FRERO|E S &1, WRHERAHE 2 bh, &4 O AKX > TRIESHE T Aci%, MIL—
HDBK—217DI¥EL TED bR TVET,
Calculated based on part count reliability projection by the Technical Comittee on Stabilized
Power Supplies of EIAJ.
Fixed failure rate A is given to each individual part and MTBF is determined by the count

of each part.
Ac is determined based on MIL—HDBK—217D.

<EHK>

MTBF= 1 = L x10° ] (Hours)

A P
EAIP Sv N Ag)i
=1

Aequip [ ZHEISEER (R 10°RRHD

Total Equipment Failure Rate (Failure /' 10°Hour)

Ag L EORBRRSCHT D BER (10 R
Generic Failure Rate for The ith Generic Part

Ni D i FEORESDOEE
Quantity of ith Generic Part

n CEr S REBMEO AT I D

Number of Different Generic Part Categories

(2) MTBF{&

MTBF =120 1738628508 (Hours)
5.7517
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KS5

2. Bm7T 4 Lb—=744 COMPONENT DERATING

MODEL : KS5-5

(1) BH:AH7#% Calculating method T T
(a) BEZ&M Condition
- A 41 0 100VAC - 5V1IA (100%)
Input Output
- AmEE 50C - IRAF I O EREERAHA)

Ambient temperature Mounting Method : Standard Mounting Method (a)
(b) Kk Semiconductors
FHERE, HEED, 2@ Y EFARBOESREBEEYROERER, B#6AREED
L vk E L,
Compared with maximum junction temperature and actual one which is calculated
based on ambient temperature. power dissipation and thermal impedance.
(¢) IC, #EH, =vFvy+—% ]1C, Resistors, Capacitors, etc.
FEERE, GARE, HWBRENLE, McDERRITEERCA > TWET,
Ambient temperature, operating condition, power dissipation and so on are within
derating criteria.

(4) BIEHFBEHHEE  Calculating method of thermal impedance

. Tj(max) - Tc ) . Tj(max) - Ta
0 e Pc(max) 6 e Pc(max)
T. T v T VIO ELr - ARE —RWI25C
Case Temperature at Start Point of Derating ; 25 in General
T, T4 V=T 4 7 OBFES5EABERE —RIK25C

Ainbient Temperature at Start Point of Derating ; 25C in General
Pemay WK V7 2HK
Maximum Collector Dissipation
Timay - HRESARE
Maximum Junction Temperature
0-c EEEENDY - AF TOREH
Thermal Impedance between Junction and Case
0 - EAGRLDLREABEE TORENR

Thermal Impedance between Junction and Air
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KS5-5 SEMICONDUCTOR DERATING
Vin=AC100V LOAD=100% Ta=50°C
Q1 Tchmax= 150 °C ©ch-c= 8.33 °C/W Pd(max) = 15 W
Pd = 042 W ATc = 417°%C Tc = 91.7 °C
2S8K1769 |Tch = Tc+(6ch-c)xPd) = 95.2 °C
TOSHIBA |D.F. = 63.5%
A1l Timax = 150 °C ©j-c = 21.4 °C/W Pd(max) = 1.5 W
Pd 0.36 W ATc = 414°C Tc = 91.4 °C
M51977FP |Tj = Tc+(©j-c)xPd) = 99.1 °C
MITSUBISHI |D.F. = 66.1%
A2 Tjmax = 150 °C ©j-¢c = 259 °C/W Pd(max) = 0.38 W
Pd = 0.004 W ATc 34.2 °C Tc = 84.2 °C
HA17431FPA |Tj = Tc+(©j-C)xPd) = 85.4 °C
HITACHI DF. = 56.9%
PCH Timax = 125 °C ©j-c = -~ °C/W Pd(max) = - w
(LED) If = 1.38 mAATc = 32.6°C Tc = 82.6 °C
TLP121GR |ALLOWABLEIf = 50 mA
TOSHIBA [D.F. = 2.8%
PC1 Tjmax = 125 °C 6j-c = 400 °C/W Pd(max) = 0.15 W
(TRANSISTOR) Pd = 0.006 W ATc = 326°C Tc = 82.6 °C
TLP121GR |Tj=Tc+(©j-c)xPd) = 84.6 °C
TOSHIBA |D.F. = 67.7%
D1 Timax = 150 °C Gj-l = 20 °C/W Pd(max) = - W
Pd 0.11 W ATl = 37 °C Tl = 87 °C
S1ZB60  |Tj=TI+(Oj-)xPd) = 89.2 °C
SHINDENGEN|D.F. = 59.5%
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KS5-5 SEMICONDUCTOR DERATING

Vin=AC100V LOAD=100% Ta=50°C
D2 Tjmax = 150 °C Oj-l = 23 °C/W Pd(max) = -
Pd = 0.002 W ATl = 38 °C Tl = 88
D1FK40 Tj= TI+(©j-hxPd) = 88 °C
SHINDENGEN|D.F. = 58.7%
D3 Timax = 150 °C ©j-l = 23 °C/W Pd(max) = -

Pd = 0.048 W ATl = 36.9°C TI = 86.9 °C
D1FL20U Tj=TI+(©j-)xPd) = 88 °C
SHINDENGEN|D.F. = 58.7%
D4 Tjmax = 125 °C ©j-l = 12 °C/W Pd(max) = -

Pd = 058 W ATI = 45 °C T = 95 °C
DE5SC4M Tj = TI+(©j-HxPd) = 102 °C
SHINDENGEN|D.F. = 81.6%
ZD1 Tjmax = 150 °C ©j-l = — °C/W Pd(max) = -

Pd = 0.064 W ATl = 39 °C Tl = 89
MA1Z062 Tj=TI+(©j-)xPd) = 89 °C
MATSUSHITA|D.F. = 59.3%

TDK-Lambda




oT TEMPERATURE RISE

MODEL : KS5
AT TEMPERATURE RISE (°C)

QUTPUT DERATING(%) Ta:50 100 100 100 100 100
LOCATION NO.|PARTS NAME A B C D E
Q1 MOSFET 41.7 40.5 41.1 40.2 39.8
At PWM IC 41.4 40.5 39.6 40.0 38.5
D4 SBD 45.0 42.5 44.5 42.1 43.8
TH TMER 40.9 39.4 41.2 39.2 39.8
C4 E. CAP 31.0 31.1 29.7 29.9 29.2
C17 OS E. CAP 31.9 31.4 30.3 29.7 31.4
CONDITION : Ta:50 °C

A B C D E
MOUNTING METHOD

INPUT ouTPUT
(STANDARD MOUNTING : A) ?E,,,:] T
INPUT INPUT ouTPUT INPUT
INPUT VOLTAGE (Vac) 100 100 100 100 100
QUTPUT VOLTAGE (V) 5 5 5 5 5
OUTPUT CURRENT (A) 1 1 1 1 1
QUTPUT DERATING (%) 100 100 100 100 100
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KS5-5 MOUNTING : A
VIN : 100VAC DATE: SEPT 12, 2008
LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C
25 34.3 14.6 5.1 1.8 0:6
60 29.7 11.0 3.9 1.4
80 25.1 8.8 3.1
100 20.8 7.3 2.6
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING A KS5-5
40.0
30.0 -g\
%)
g \\
L 20.0 B
§ .
=
i
5 ]
10.0 i S ——
EEE——— {
T — £ 4
0.0
25 60  LOAD (%) 80 100

—B—Ta1=30°C
—o—Ta4 =60°C

—&—Ta2 = 40°C
—A—Tab =70°C

—&—Ta3 = 50°C

5 _FORMULA

B = T Y E SR
Elec. Capacitor computed life.

1LT7NVIERa T L
AL. Electrolytic capacitor

L = Lo X 2110570 (year) (2 4 WpflEe R, 365HR)
(24 brs per day, 365 days per year)
2.08ar5 Uy Lo B T Y RAEHEOE
0.8 capacitor Guarantee life for Elec. cap.
L = Lo X 1Quos-Torz2 (year) Tc BT V0 —REE

Case temperature of Elec. cap.
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KS5-5 MOUNTING : B

VIN : 100VAC DATE: SEPT 12, 2008

LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C
25 34.6 15.7 5.5 1.9 0.7
60 30.1 11.7 4.1 1.4
80 26.9 9.6 3.4
100 21.9 7.7 2.7

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING B KS5-5

40.0
30.0 i
? \B\
t \w
£ 200
m
I A
10.0 —
I {
S & &
0.0
25 60 LOAD (%) 80 100
—&—Ta1l = 30°C —&—Ta2 =40°C ~8—Ta3 = 50°C
—&—Tad = 60°C —4—Tab =70°C
#5# = FORMULA
L7V IEg=a T L B = T oY HEEEM G RE
AL. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X 2uos-Tanto (year) (2 4 FefEREE), 36 5H)
(24 hrs per day, 365 days per year)
2.08z 5 Lo B T Y RIEFMIE
O.S capacitor Guarantee life for Elec. cap.
L = Lo X 1Q10sTore2 (year) Tc BT YOy — R EE
Case temperature of Elec. cap.
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KS5-5 MOUNTING : C
VIN : 100VAC DATE: SEPT 12, 2008
LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C
25 36.3 16.2 5.7 2.0 0.7
60 31.8 12.6 4.4 1.6
80 28.3 10.4 3.7
100 24.6 8.6 3.0

30.0

20.0

LIFETIME (YRS)

10.0

0.0

25

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD

MOUNTING C KS5-5

40.0 L\

\

—&—Tal =30°C
——Tad = 60°C

80 LOAD (%)

—4—Ta2 = 40°C
—A—Ta5=70°C

80 100

—8—Ta3 =50°C

5= _FORMULA

1LTNIBR= T Y L g = T Y SR MR R
AL. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X 2010&Te10 (year) (2 4 WsRERRE), 365H)
(24 hrs per day, 365 days per year):
2. 08=aF o4 Lo BR o T PRI A
0O.S capacitor Guarantee life for Elec. cap.
L = Lo X 1010sTo22 (year) Tc BT YOy —RRE
Case temperature of Elec. cap.
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KS85-5

VIN : 100VAC

MOUNTING : D

DATE: SEPT 12, 2008

LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C [ Ta=50°C | Ta=60°C | Ta=70°C
25 37.0 18.5 8.9 2.8 0.9
60 32.0 16.0 6.6 2.1
80 28.9 14.4 5.3
100 26.0 13.0 4.2

GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD

MOUNTING D KS5-5

40.0 L\

\u\

30.0

20.0

LIFETIME (YRS)

10.0

U |

25

60 LOAD (%) 80 100

—&8—-Tal =30°C —&—Ta2 =40°C —&-Ta3 = 50°C
—o—Tad = 60°C —A—Ta5=70°C

5 _FORMULA

LT NWIBEE=a T oy L : B T oY HEEFMRE
AL. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X weTar0 (year) (2 4 BFfERREE), 36 5H)
(24 hrs per day, 365 days per year)
2.08zrF v Lo : TR T Y REE A E
0.S capacitor Guarantee life for Elec. cap.
L = Lo X 1(os-Terz2 (year) Tc : BRI T YO — RIRE
Case temperature of Elec. cap.
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ELECTROLYTIC CAPACITOR LIFETIME VERSUS LOAD

MODEL : KS5-5 MOUNTING : E
VIN : 100VAC DATE: SEPT 12, 2008
LOAD LIFETIME (YRS)
(%) Ta=30°C | Ta=40°C | Ta=50°C | Ta=60°C | Ta=70°C Ta=°C
100 27.3 10.9 3.5
80 29.3 13.1 4.2 1.3
60 32.7 16.3 5.4 1.7 0.5
25 34.8 17.4 6.4 2.0 0.6
GRAPH OF ELECTROLYTIC CAPACITOR LIFETIME VS LOAD
MOUNTING E KS5-5
40.0
H\\m\
30.0
-~ \i\\\n
o
=
£ 200
[= y S
LLUL \Ai\
4 \A\
10.0 E—
B
wa\\iq\h\ﬁ
0.0 L A
25 60 LoAD (%) 80 100

—&8—Tal=30°C —a—Ta2=40°C —&-Ta3 =50°C
——Ta4 =60°C —-—Ta5=70°C

5 _FORMULA

LT NIERa T Y L B 7 oY HEEFEM I RE
AL. Electrolytic capacitor Elec. Capacitor computed life.
L = Lo X 2(105Tan0 (year) (2 AW ERERE, 36 5H)
(24 hrs per day, 365 days per year)
2.08aF 4 Lo BT P RIEEEME
0.S capacitor Guarantee life for Elec. cap.
L = Lo X 1Q/0sTar2 (year) Te BRI T YO —RBE
Case temperature of Elec. cap.
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KS5

6. IxENEAER VIBRATION TEST
MODEL : KS5-5

(1) EEFEAEBRTEIM Vibration test class
BoIEHN A RE Frequency variable endurance test
(2) EREHABREKE Equipment used
FHANEZHE FIHHE  F-—400—-BM—EAT
SHIN—NIPPON  Controller
SOKKI Co., LTD

ikt 905—FN
Vibrator

(3) EHERHik Testing method

¢ 1

Z
%%/ﬁﬁbﬁﬁﬁff&;% tAch  IREDG

| ——= X

Vibra[or DUT Direction
T B HIRE AR
- R R HE A 10~55Hz
Sweep frequency
- ¥ 5 | RrRE 1 58
Sweep time 1 min.
- JR I — % (1.65mm)
Amplitude const.
- ¥R0E 7 X, Y, Z.
Direction
- RER ] £HmE1H
Test time 1H each
(4) HEBER Result
N e
CK NG
REERRE WhERE (V) Y v 7 (mVp—p) B - EERBIE E
Check item Vout Ripple (mVp—p) D. U. T. state] Note
el R
%ﬁ?&?gn@ 5.015 18 OK
X Bl
5.014 16 OK
L
y 5.015 17 el
OK
BHIL
z 5.015 16 s
OK
TDK-Lambda
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7. /4X3Ialb—F

MODEL :

m

(2)

(3)

KS5

BFEEEUBRIER Test circuit and equipment

P.S.

ACG &

|
ac T N

KS5

A% NOISE SIMULATE TEST

v 3Ia.l—2& ENS—24X (=

simulator

HEg# Measuring Conditions

A B ' K
Input voltage
Won B OE
Output voltage

W & W

QOutput Current

-E R AHEE E:

Ambient temperature

A S S
Pulse width

-4 X B OE:

Noise level

- {7z ZiE

Phase shift

- {2

Polarity
- MODE
- TRIG SELECT

DR HE

Rated

LE

Rated
0%, 100%

20C

» 50ns~1000ns

0~2kV

0 ~360°

_+_’_..

. NORMAL, COMMON
. LINE

¥ Acceptable conditions

1. B Lo EE

Not to be broken

LINE

1751‘/‘—5

TEF T
(SANKI E. IND)

2. HAOsnEw v UinwE  Not to be shut down output

3. TOMEFEDOILVE

HESFE R  Results

e

TDK-Lambda

No other out of orders

R -18



KS5

8. ERIal—2aHER

ELECTRO—STATIC DISCHARGE TEST

MODEL : KS5
(1) EMAEHREIEE Equipment used
SET-30E E#HETITHEED)
(SANKI. E. IND.)

B OE E #250Q # B & B 200pF

Discharge resistance Capacity
(2) Blws# Measuring conditions

A DB EIE B OCH ONE EE K QB OVE RIE B

Input voltage - Rated Output voltage : Rated Output current : Rated
- BREBBEERE  25C -EHl hm B O £3KvV, £5KvV, £10KV, £15KV
Ambient temperature Test voltage

(3) HRERHF Testing method
BRBREBEEYBEREBZILTRE, BHBS> TAEPShLTREEOD DRy (-2, A
JTF, WHwWT, FGIiT, ACGHT) WKBER ¥, HICREDOEVWEXHRET 5,
B, REEFL, 4+, & 3EEL, FIMEBEXIKVALIKVE TIRK LT T b0 &
%, Check if there is no abnormal output when the testing voltage is applied to operating
D. U. T. (Device Under Test) on its case, input terminal, output terminal, FG terminal and
ACG terminal which are exposed parts to human body. Testing cycle is at -+, — for three
times each, and the applied voltage to be gradually increased from 3KV to 15KV.

PS
HWERT v —7
!
o " o { %MB/E
i
! |
|
o1 o | FG
747 ] L
LINE AC SET-30E
0
(4) BFZ{E  Acceptable conditions
1. BEELRWVE Not to be broken
2. WHEE® &Y v L7c\wE Not to be shut down output
3. TOMBFEOENT & No other out of orders

(5) HERHEHE Result
& ENY
0B NG

TDK-Lambda R-19



KS5

9. EH—2E IMPULSE TEST

MODEL : KS5

(1) {FFERIZE Equipment used
LSG-12K-E  (Z#EFTHHE))
(SANKI. E. IND.)

(2) CBIFEZ{E Measuring conditions

A E ETE B - EIINEEHE D 5kV
Input voltage . Rated Test voltage
N E EIE B - FIINERT C FG—ACTH
Output voltage : Rated Test point . Between FG—AC
-l E O AT - RAEREZ C 3E
QOutput current  © No load Test time  © 3 times
- BEFRRE 25T - R M4, —
Ambient temperature Polarity

(3) BB HE Testing method

. ED D0 i
gﬁ)) o Test voltage form

NF-—- -~

50
30

|
f
!
|
i
I

tﬂ.Z,US»J J
< — 501 S (usS)

(4) H|FEFH  Acceptable conditions

1. e LUisuv3 Not to be broken
2. HAOBEMRFY v LiwvwE Not to be shut down output
3. FTOMBEOENT & No other out of orders

(5) HEBHEE Result
NG

TDK-Lambda



KS5 /2
DATE
EMI TEST
FEST CIRCUIT
d = 800 mm
/PSUT
AC Cord
_ N Y
Spectrum LISN
Analyzer {50Q)
Stand h = 400 mm
r 77L‘ ‘\ I 1 ‘
Earth N L_.____J“_ﬁ"
Al plate (2m x 2m) Input line filter
TEST EQUIPMENTS
SPECTRUM ANALYZER 85688 HEWLETT PACKARD

QUASI-PEAK ADAPTER 85650A HEWLETT PACKARD
RF PRESELECTOR 85685A HEWLETT PACKARD
LISN 382572 EMCO
CONDITIONS : 7
INPUT VOLTAGE AC100V
OUTPUT VOLTAGE RATED
OUTPUT CURRENT RATED
AMBLIERT TEMP. - 25°C
2. | ) | % d A ®@&s .
APPD | 5¢ 786 -2 | ENGR | 1y, - 2 -9~ |DWG—No.
W | oxwEbss— | 8 ™ A PA7S7-71-01  — 1
CHK | yg 5 52 | DWG | 3 - » -4

TDK-Lambda




KSS L/2
DATE : . .

A LT IR
13 Fab 13:50: 88

P hp ¢

MISSION LEVEL [ dBuV

BG

KS5-5

4w

. .
FREGUENCY Mzl

Lo EMISSION LEVEL [
i@ e

BB

&8

KS5-12

48

2B

ax
APP . . ENGR - - D WG —No.

g ' % E NEm#E = pemen .

= 5 |  PA757-71-02 T i

CHK . - | DWG . .

TDK-Lambda






