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The data is the measurement result of a representative model,

but all products show almost the same characteristics.

Test results are reference data based on our standard measurement condition.
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1. MTBFZ51E Calculated Values of MTBF

MODEL : CCGS15-48-12D

(1) HEHFEE Calculating Method
Telcordia® il i AR AT IEF 1) TR HSILTOET,

HPE R AssIT, TN ENOFRELZ LICERAN ALERREICL > TRESNET,

Calculated based on parts stress reliability prediction of Telcordia(*1).

CCGS15-xx-xxD

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

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

1 1

MTBF = = x10° HF[H (hours)

l m
5% z N, i /lssi
i=1

Zfssi = /?'Gi Toi i Ty

AR (FITs)
Total Equipment failure rate (FITs = Failures in 10° hours)

o i % B ORISR B R R

Generic failure rate for the ith device

DT H OSSR T ANE T o

Quality factor for the ith device

D i B ORI T DA AT 7 H

Stress factor for the ith device

i A OB DI T 772

Temperature factor for the ith device

i SAVAY TR e

Number of different device types

: i3 B OB OfEE

Quantity of ith device type

D BERDBRE T 7 X

Equipment environmental factor
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MTBF (hours)

(2) MTBF{& MTBF Values
2% Conditions

- NI
Input Voltage

48VDC CREET7IH
Environmental Factor

Ambient temperature vs. MTBF

CCGS15-xx-xxD

GF (Ground, Fixed)

Output Current : 0.325A(50%)

=== Output Current : 0.650A(100%)

100,000,000
10,000,000
1,000,000
100,000
0 10 20 30 40 50 60 70 80 90 100
Ambient temperature (°C)
Ambient MTBF
temperature Output Current : 0.325A (50%) Output Current : 0.650A (100%)

25°C 4,457,417 (hours) 3,807,832 (hours)

40°C 3,123,331 (hours) 2,614,838 (hours)

55°C 2,032,234 (hours) 1,647,992 (hours)

65°C 1,437,183 (hours) -
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CCGS15-xx-xxD
2. 77 )—</L3 B Abnormal Test

MODEL : CCGS15-48-12D

(1) #ERSME Test Conditions

« ANJFEE : 76VDC
Input Voltage

- HJ1E N 1 0.65A (100%)
Output Current

+ JE DI : 25°C
Ambient Temperature

(2) #BR[E¥ Test Circuit

(J> +Vin RC
SG
- CCGS15-xx-xxD
+Vout
O -Vin
COM Load

ﬁ FG -Vout
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(3) FERHER Test Results

CCGS15-xx-xxD

(Da:Damaged)
.. Test
Test position e(si Test result

mode

albfc|d]le|flg|[h|[TI[j[k]]I

E
V| A& =

OO &

" e | 3| || | R R || T b .
No. | #siNo. | s | 7 [ L |\ EN\BIRIBIE  vic) s |Eo o
ol RO 2 p | p | v i

i
- |o|E 5| &
: 2| = Clzl=l8%]2 £15|8
Location Test g8 2= E g X3 =i Note
No. point |& |O|E|E|@|a § g 0 olo|5
A 2 z |z
1 D101 AK [ ) ([ )
AK Y )
2 Cl L L ——
o @ | /)7 LK Output ripple increase
2 (e 0
3-4 o Y
3 L102 ! ([ J [ ]
2 o [ ]
3 o [ ]
4 [ ] [ ]
4 1201 [ ] ° o @ |11/ 7Lk Output ripple increase
5 1202 [ ] @ |11 /1) 7 Lk Output ripple increase
[ ] [ ]
6 PD201 AK | @ [ ]
AK [ ] [ ]
12 [ ] [ ]
23 ® )
65 [ ) [ ) RS/ OCP
5-4 [ ] [ ) BB i Eh{E OCP
7 PSI ! ([ [ ]
2 [ ] [ ]
3 ® [ ]
4 [ ] [ ]
5 Y [ ]
6 o [ ]
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CCGS15-xx-xxD
3. EEIEER Vibration Test

MODEL : CCGS15-24-15D

1) {EERBRFEL  Vibration Test Class
o fm 5 R Eh AL A G R

Frequency Variable Endurance Test

(2) EA%#ERE Equipment Used
- PRENEUBRI : EM2201 (IMV)
Vibrator

(3) #t3A&E% The Number of D.U.T. (Device Under Test)
+ CCGS15-24-15D : 1A (lunit)
+ CCGS15-24-15D/DIN : 1 (lunit)
BT NARBOTNT 7 Xy NIA T var %R UET, (DIN:DINL —/Lsii 4 BHU 2 A7)
The alphabet at the end of the model name shows the Option. (DIN:DIN rail mountable type)

4) RBRLAfE Test Conditions

« AP E P : 10~55Hz - IREN 5 1A : X, Y, Z
Sweep Frequency Vibration Direction
- F o HREfH : 1.0571H - PRIE : 1.65mm  (—iF)
Sweep Time 1.0min Amplitude (const.)
« FABRIF(H] D A J7IdE 18R]
Test Time 1 hour each direction

(5) #Br 5= Test Method

ekl D.ULT.

/" (Device Under Test)
e Beft

=

% | F— Fitting Stage

REN BRI
Vibrator

Direction
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CCGS15-xx-xxD

(6) FRBRAER Test Results

&t OK
- #BRSAE Test Conditions
- AT 1 24VDC - )R 1 0.5A (100%)
Input Voltage Output Current

- JE PHIRE : 25°C

Ambient Temperature

% HH ) R I & P

Measurement point of output voltage

(6)-1 CCGS15-24-15D

(+Vout) - (-Vout)

HE feRR L H AR BR AT R %
Check Item Before Test After Test
ey
iR v 30.290 30.291
Output Voltage
VS IER
2 % 88.81 88.85
Efficiency
o 7L S
Hjjj.)/7/ //1)7.< ESHES mVp-p 135 133
Output Ripple and Noise Voltage
P
ANEB mV 2.6 14
Line Regulation
eI
SATED mv 7.1 76
Load Regulation
T E ] LR L S L
Withstand Voltage OK OK
S ] S S AL
Appearance OK OK
(6)-2 CCGS15-24-15D/DIN
I E R E AER AT AR
Check Item Before Test After Test
EE'
) \Y% 30.290 30.291
Output Voltage
IR
i % 88.81 88.85
Efficiency
1 EE'
YT/ AT miVp-p 135 133
Output Ripple and Noise Voltage
7R
NIE mv 2.6 14
Line Regulation
s
RBATED mv 7.1 7.6
Load Regulation
T ] WEHWL | RAEL
Withstand Voltage OK OK
S8 R SLHEL
Appearance i OK OK
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CCGS15-xx-xxD
4. EEEER Shock Test

MODEL : CCGS15-24-15D

(1) fEH%E Equipment Used
- IRENEUBRIE : EM2201 (IMV)
Vibrator

(2) #35 5% The Number of D.U.T. (Device Under Test)
- CCGS15-24-15D : 113 (lunit)
+ CCGS15-24-15D/DIN : 17 (lunit)
EBTNHRBOT NT 7y NI IR Z R L ET, (DIN:DINL—/L5f & BT 2 A7)
The alphabet at the end of the model name shows the terminal shape. (DIN:DIN rail mountable type)

(3) BrZAE Test Conditions

< POVARE s AERRE - g : 490.3 m/s’
Pulse Waveform Half Sine Waveform Acceleration

. S C XY, Z « BRI : 11ms £ 5ms
Direction Test Time

- AL D TN AS 3]
Number of Times 3 times each for +, - direction

4) #BrF5H= Test Method

#adh D.ULT.

/" (Device Under Test)

e et
% = : Fitting Stage
Vibrator

Direction
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(5) RBAFER Test Results

CCGS15-xx-xxD

& OK
- RBERSE Test Conditions
- AN1EE : 24VDC - HIER : 0.5A  (100%)
Input Voltage Output Current
- JE PR EE : 25°C
Ambient Temperature
X EEREREFT © (+Vout) - (-Vout)
Measurement point of output voltage
(5)-1 CCGS15-24-15D
e R R
Check Item Before Test After Test
==
TR \" 30.290 30.291
Output Voltage
7sh R
A % 88.81 88.85
Efficiency
DA% VER
1) 7N /AR mVp-p 135 133
Output Ripple and Noise Voltage
7R
ANEB mvV 26 1.4
Line Regulation
s
BT mv 7.1 76
Load Regulation
T ] WEWL | RAEL
Withstand Voltage OK OK
SR RAML | Rl
Appearance i OK OK
(5)-2 CCGS15-24-15D/DIN
M EfERIEH ] AR E
Check Item Before Test After Test
'ﬂf'
7% \" 30.290 30.291
Output Voltage
7sh R
i % 88.81 88.85
Efficiency
U7 &=
107V A X IR miVp-p 135 133
Output Ripple and Noise Voltage
7R
AIEB mV 2.6 14
Line Regulation
s
BT mv 7.1 76
Load Regulation
T ] WEHWL | RAEL
Withstand Voltage OK OK
a1 FLA L B
Appearance i OK OK
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CCGS15-xx-xxD
5. 74X 21—k BR Noise Simulate Test

MODEL : CCGS15-48-12D

(1) EA¥%ERE Equipment Used

« JAARIab—H—  : INS-AX2-450TH  (Noise Laboratory)
Noise Simulator

s IV rZ7 0 CA-805B (Noise Laboratory)
Coupling Clamp

(2) R EIFRE2 The number of D.U.T. (Device Under Test)
+ CCGS15-48-12D : 115 (lunit)

(3) #BRSM Test Conditions

- ANJJHEIE : 48VDC
Input Voltage
- R : ER
Output Voltage Rated
- H : 0A,0.65A (0%, 100%)
Output Current
- i sl
Polarity
- JARBIE : AAR—=F 2V, fE5R—k  0.75kV
Noise Level Input Port 2kV, Signal Port  0.75kV
- FlnE—R  ASIR—r =L 3| FR—F =E®»
Mode Input Port Normal, Common Signal Port  Common
AV : 50~1000ns
Pulse Width
- RUT R : Line
Trigger Select
+ JE DR L : 25°C

Ambient Temperature

(4) H|ELZM Acceptable Conditions
LB 5%% 82 5 M I FEEDLEB DR
The regulation of output voltage must not exceed 5% of initial value during test.
2. 7B % O BRI IENSEB L TR
The output voltage must be within the regulation of specification after the test.

3 FEJB K DTN

Smoke and fire are not allowed.
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CCGS15-xx-xxD

(5) PABREIE Test Circuit
A, AT) 71‘\°~]\(+Vin\ -Vil’l)ﬁ:}fﬁ/’i‘@/])://\o/l/x . //rx%/'—v/l/%‘—]\fﬁnjm‘a‘é
Apply the specified Impulse Noise to the Input Ports(+Vin, -Vin) with Normal Mode.

+Vin RC
SG
CCGS15-xx-xxD
+Vout
-Vin
COM Load
FG -Vout

B. [E 5 R—NRC. SGOITHEDAL 7 IV R ) A R Fa®E—RTHIINTS
Apply the specified Impulse Noise to the Signal Ports(RC,SG) with Common Mode.

IARI R 2 — B — IV T 07T
Noise Simulator Coupling Clamp
2 SW1
—J} +Vin RC X
SG
T CCGS15-xx-xxD

+Vout
——— O -Vin

COM Load

? FG -Vout

(6) RBVFESE Test Results

&1 OK
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CCGS15-xx-xxD
6. BEEEER Thermal Shock Test
MODEL : CCGS15-24-12D
(1) fEff%E Equipment Used
- REMETER AL : ES-77LH-R  (HITACHI)

Thermal Shock Chamber

(2) #3355 # The Number of D.U.T. (Device Under Test)
+ CCGS15-24-12D : 315 (Bunits)

(3) HBRZAt Test Conditions

- FRIE PHIELEE : -30°C & 85°C lcycle
Ambient Temperature
- PRI (] : 30min ¢ 30min 85°C
Test Time 30min
e : 800 YAV
Test Cycle 800 Cycles ]
- FEE{E
Not Operating 30°C
30min

(4) RBXF5E Test Method
W E O | MRS Z BRI IS A, ERRY A2/ CRBRETT, 8001 A7 /L 412, fikEkdh A
FLEE MICIRFRIREL . HAIZRE DR EZ /R T 5,
After the initial characteristics measurement. Then put the D.U.T. in testing chamber, and test
it according to the above cycle. 800 cycles later, leave it for 1 hour at the room temperature, then

check if there is no abnormal output.

(5) HEVFER Test Results
A# OK

- RERSAE Test Conditions

- AJyEME : 24VDC - IR - 0.65A(100%) - JEPHIEEE : 25°C
Input Voltage Output Current Ambient Temperature

HIE T — 2 XK IR T,

See next page for measuring data.
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Load regulation (mV) Ripple noise (mV) Efficiency (%) Output Voltage (V)

Line regulation (mV)

24.8

24.4

24.0

87.0

86.0

85.0

25.0

20.0

15.0

10.0

5.0

0.0

20.0

15.0

10.0

5.0

0.0

12.0

10.0

8.0

6.0

4.0

2.0

0.0

CCGS15-xx-xxD

Ocyc

100cyc

200cyc

300cyc  400cyc 500cyc  600cyc

TDK-Lambda

700cyc

800cyc

900cyc

1000cyc
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CCGS15-xx-xxD

7. BIESNEEERER High Temperature and High Humidity Bias Test

MODEL : CCGS15-48-12D

(1) fEH%E Equipment Used

- [EIE AT A

: PR-1IKH (ESPEC)

TEMP.&HUMID. CHAMBER

2) RS E% The Number of D.U.T. (Device Under Test)

- CCGS15-48-12D

: 15 (lunits)

(3) BBRZAE Test Conditions

+ JE DR L

1 85°C

Ambient Temperature

- T
Humidity

- TR H]
Test time

- ANJEE
Input Voltage

- AT
Output Voltage

- R
Output Current

: 1000M5 ]

1 85%

1000hours

4) 3B F 1 Test Method
FERRE D%, AR 2B 2 AU, FE IR FE 23815, (25°C) 05 J& PHIEE S E 1R E (85°C)

\ZIRDETIHR %I BT D, 3 RE & D 512 T10001 ]

Liztk . IS RE DN oW HEZ RS 5,

After the initial characteristics measurement. Then put the D.U.T. in testing chamber, and the
ambient temperature is gradually increased from 25°C to 85°C. Test the D.U.T for 1000 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.

TDK-Lambda

3hours lhour
: OVDC & 48VDC
s TERS
Rated
C0A  (0%) 4hours

Input Voltage
48VDC

Input Voltage
0vDC

FRBRAATV Y, R R T IR ] E
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CCGS15-xx-xxD

(5) B R Test Results
&% OK

- #BRSM Test Conditions
« ANJIFEJE 1 24VDC - HAIEHE : 0.65A (100%) - JEPHIEE : 25°C

Input Voltage Output Current Ambient Temperature
HEwERHEH AR AT R
Check Item Before Test After Test
=
HTREIE \% 24.174 24.161
Output Voltage
EIEA
e % 86.98 86.97
Efficiency
w7 L &=E
Hjjj')/7/ //1)7.< ESHER mVp-p 196 19.8
Output Ripple and Noise Voltage
-
ANIEB) mvV 2.5 3.1
Line Regulation
2 R
e mv 124 120
Load Regulation
EHEE ] REEmL | RREL
Withstand Voltage OK OK
48 ] WEmL | REEL
Appearance OK OK
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CCGS15-xx-xxD
8. EiRERHEERER High Temperature Bias Test
MODEL : CCGS15-48-12D
(1) fEH%E Equipment Used
- TEJRFE : PH-400 (ESPEC)

THERMAL CHAMBER

2) RS E% The Number of D.U.T. (Device Under Test)
+ CCGS15-48-12D : 115 (lunits)

(3) BBRZAE Test Conditions

« JE PHIERE : 85°C
Ambient Temperature

- ARBRINF[H] : 1000 [H]
Test time 1000hours

- ANJEE : 48VDC
Input Voltage

- HEE : EHE
Output Voltage Rated

- HJ1E N . 0.65A(100%)

Output Current

(4) RBR 5L Test Method
FIIRIE D |, PR 2 RS (S AL, OO TR 2 53R (25°C) 7 & J8 PRI EE 75 BB T (85°C)
(ZRDETR 2T BT 2, HERERZHE DRI TI000H: FRERZATV HIRFIE T 1R AE
Liztk . IS RE DN oW HEZ RS,
After the initial characteristics measurement. Then fix the D.U.T. in testing chamber, and the
ambient temperature is gradually increased from 25°C to 85°C. Test the D.U.T for 1000 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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CCGS15-xx-xxD

(5) B R Test Results
A OK

- #BRSM Test Conditions
< ANJIFEJE : 48VDC - A1 0.65A(100%) - JEPHIEE : 25°C

Input Voltage Output Current Ambient Temperature
HE MR IE AR A ABR R
Check Item Before Test After Test
S
I GIE v 24,137 24,134
Output Voltage
Zh 2
o % 87.66 87.52
Efficiency
VoI JARE
M7 v /ARG mVp-p 152 169
Output Ripple and Noise Voltage
7R
NI mv 2.8 33
Line Regulation
=rhps
AFZE) mv 115 1.8
Load Regulation
AT ] L L
Withstand Voltage OK OK
S8 ] S L S HEL
Appearance OK OK
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CCGS15-xx-xxD
9. ZDOfhikEk Other Test

- FEEE AR B AE Main Components Temperature Rise A T List
- R T Y HEE A A Electrolytic Capacitor Lifetime

FEeEBRitE RiL. CCGS30-xx-xxDOEHEM T — X% TS T &

For the above test results, refer to the reliability data of CCGS30-xx-xxD.
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