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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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CCG30-48-**D

1. MTBFE&fE Calculated Values of MTBF

MODEL : CCG30-48-12D

(1) HH 5 Calculating Method
Telcordia® i it AN AL ) TR I TOET,
MR hss I, ZALE LD LT LICERAN ZALERR L > TR ESILET .
Calculated based on parts stress reliability prediction of Telcordia(*1).

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”

<BEHA>

ﬂf(:quip

A

TToi

Ttsi

Ttri

g

(Document number SR-332, Issue3)

MTBF = L _ ! x10° [ (hours)

/1 m
e ﬂE z]vz ' j“ssi

i=1

Asi =2t Toi* Tsi " Try

o R EESR (FITs)
Total Equipment failure rate (FITs = Failures in 109 hours)

D12 A OB T2 AR R R

Generic failure rate for the ith device

D iE H OIS T OME T 7S
Quality factor for the ith device

L 1% H OB RIS DA AT 74

Stress factor for the ith device

D i A OMEIIHT HIEET 772

Temperature factor for the ith device

D BIRDER AR DR
Number of different device types

: i B OB OfE %K
Quantity of ith device type

D BRSO T 7 o X

Equipment environmental factor
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(2) MTBFfE MTBF Values

25 Conditions

GF (Ground, Fixed)

“ ANTJFEE 48VDC BREET U8
Input Voltage Environmental Factor
Ambient temperature vs. MTBF
10,000,000

MTBF (hours)

1,000,000

100,000

0 10 20 30 40 50 60 70 80 90
Ambient temperature (°C)
Ambient MTBF
temperature |  Output Current 50% Output Current 100%
25°C 4,673,690hours 3,702,746hours
40°C 3,411,72%hours 2,598,104hours
60°C 1,994,334hours 1,386,952hours
85°C 795,742hours -

TDK-Lambda
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CCG30-48-**D

2. #&T 4L —7 427 Components Derating

MODEL : CCG30-48-12D

(1) HH 5 Calculating Method
(a) MIE FH1E Measuring method

* ANJJEIE : 48VDC - R : 100%

Input Voltage Output Current

- Je DR 9L 2 : 60°C - ENE D Bk
Ambient Temperature Cooling Natural convection
<HROAHT D AKHEE

Mounting Horizontal

(b) - (K Semiconductors

AR WHEE S BRI AREO RS AR

RKOELI,

RO IRRIER A IR LD HikE

e

Compared with maximum junction temperature and actual one which is calculated based on case

temperature, power dissipation and thermal impedance.

(c) IC, f&Pt, =27 9% IC, Resistors, Capacitors, etc.
JE IR | EHVIRARE, HE 728 |l 2 DTG R ENIZ A TOVE T,

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

(d) ZMEHLHE 51k Caleulating method of thermal impedance

_ T(max)-T, 0 - T (max)-T, 0 T, (max)—T,
j—c j-a j-1
P, (max) P (max) P (max)

T. D TAV =T AT DIREDL T —ARE —fRIZ25°C

Case Temperature at Start Point of Derating ; 25°C in General
T, D TAL—T 47 OEDEFRE —#kiZ25°C

Ambient Temperature at Start Point of Derating; 25°C in General
T, D TAL—T 4 T DIREDLY—NIRE —f%i225°C

Lead Temperature at Start Point of Derating; 25°C in General
P(max) D RS R (T V)R
(P(max))  Maximum Junction (channel) Dissipation
T(max) : FRKES (T ¥ 1V)IRE
(T.p(max))  Maximum Junction (channel) Temperature
6. LA (TR B — A E TORMIE
(Ben-e) Thermal Impedance between Junction (channel) and Case
0 2 M JE B E T ORI
(Beh-a) Thermal Impedance between Junction (channel) and Air
0, L A DB — R ECORMER
@) Thermal Impedance between Junction (channel) and Lead
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CCG30-48-**D

(2) #ET AV —T1>7'F% Components Derating List

IR IS R ER it IR TR FUL—T (TR
Location No. Part Name Maximum Rating Actual Rating Derating Factor

Ql CHIP MOS FET Tj(max): 150°C Tj: 97.9°C 65.2%

Q2 CHIP MOS FET Tj(max): 150°C Tj:  91.4°C 60.9%
D101 CHIP SBD Tj(max): 150°C Tj: 100.3°C 66.9%
D102 CHIP SBD Tj(max): 150°C Tj: 102.8°C 68.5%

Al CHIP IC Tj(max): 150°C Tj:  94.0°C 62.7%

A2 CHIP IC Tj(max): 140°C Tj:  95.9°C 68.5%

A3 CHIP IC Tj(max): 150°C Tj:  94.8°C 63.2%
A101 CHIP IC Tj(max): 150°C Tj:  93.2°C 62.1%
PC1 CHIP COUPLER Tj(max): 125°C Tj:  92.0°C 73.6%
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3. EEHMIEE LA Main Components Temperature Rise AT List

MODEL : CCG30-48-12D

(1) HEZSM: Measuring Conditions

- : 100%
Output Current

AL S SAN
Cooling

Ambient temperature measurement point

CCG30-48-12D

(—

CCG30-48-**D

Natural convection

Heth
PCB

- NJIEE : 48VDC
Input Voltage
- Ji DR : 60°C
Ambient Temperature
B D KPEE
Mounting Horizontal
JE) PR 7 A
— ———O
[\
2 I 76mm
=
3
i

O O Ll
) HIEREFR Measuring Results
I in A 5 e i EFE AT
Location No. Part Name Temperature Rise
Ql CHIP MOS FET 37.9°C
Q2 CHIP MOS FET 31.4°C
D101 CHIP SBD 40.3°C
D102 CHIP SBD 42.8°C
Al CHIP IC 34.0°C
A2 CHIP IC 35.9°C
A3 CHIP IC 34.8°C
A101 CHIP IC 33.2°C
PCl1 CHIP COUPLER 32.0°C
L1 CHOKE COIL 32.6°C
L101 CHOKE COIL 36.9°C
L103 CHOKE COIL 36.3°C
T1 TRANS, PULSE 34.3°C
T2 TRANS, PULSE 37.3°C

TDK-Lambda
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CCG30-48-**D
4. 7174V —7 427 Output Derating

MODEL : CCG30-48-12D, CCG30-48-15D

(1) HEZSM: Measuring Conditions

"AJJFEIE ¢ 18,24,48,76VDC S IHNE D HRZEN SR 22

Input Voltage Cooling Natural convection, Forced air cooling
3 UINIo) D KPEE EEEE

Mounting Horizontal, Vertical

(1) -1 FEFE(BRZESL, KB X) Measuring Method(Natural convection, Horizontal)

JE) PRI 2 TR A
Ambient temperature measurement point
CCG30-48-**D FoR

e PCB
L

I 1] 1] Ll

WL Tl

(1) -2 BEFH E(RH 224y, TH B X) Measuring Method(Forced air cooling, Vertical)

cL| | 25.4mm =
!
E Sh
i CCG30-48-**D PCB
|
!
!
!
|
! 5
|
BT ;
Top view -
JE PR K OF -
\ JRUE TR AR
! Ambient temperature
! and air velocity
! measurement point
! £
i £
| o~
|
| \
6 °
[ ‘4—» ]

f f f f N 12.7mm

Ja\ ) &

Airflow ? ? ? ?
JE\r) &
Airflow
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(2) HIEREF Measuring Results
2)-1 CCG30-48-12D

CCG30-48-**D

Vin = 18VDC Vin =24VDC
120 120
2.0m/s or more 1.5m/s or more
100 j‘( 100 =|K
7‘\ / Y
I 80 feerbeee- - S 80 : \ T S IR SR S
:E Natural :E Natural ><
3 60 r convection g 60 [ ~convection ~ (0.5m/s n/
5 s i i :
Z a0 ffoe - Z w0 Lom/s o il
5 : :
20 20 : :
0 : i 0 i i
40 50 60 70 80 85 90 100 40 50 60 70 80 85 90 100
Ambient temperature (°C) Ambient temperature (°C)
Vin =48VDC Vin =76VDC
120 e 120
; 1.0m/s or more 1.5m/s or more
100 \ \ 100 e
~ AN Yl _ A >v\ <« 1.0m/s
T 80 . : T 80 \
g ya ' g
E 60 f Natural s 560 po Natural =~ i / ------------------
E] i E] nvection
g convection . 0.5m/s g , convechio 0.5m/s
g 40 g 4
20 20
0 i i 0 i i
40 50 60 70 80 85 90 100 40 50 60 70 80 85 90 100
Ambient temperature (°C) Ambient temperature (°C)
(2)-2 CCG30-48-15D
Vin= 18VDC Vin =24VDC
120 T T T T 120 T T T
; 1.5m/s or more 0.5m/s or more
100 \ 7;‘ I e e — e ——— T e S
S vl : S :
a9 Va
5 60 Naturz?l 5 60 :
E convection : / g Natural
B U e e - 0.5m/s e R A e L0 T8 ) B R e e S
i 1.0m/s :
20 20 :
0 ; : 0 ; :
40 50 60 70 80 85 90 100 40 50 60 70 80 85 90 100
Ambient temperature (°C) Ambient temperature (°C)
Vin=48VDC Vin =76VDC
120 T T T T 120 T T T T
0.5m/s or more 1.0m/s or more
100 100 \
T S e \ ------ S 80 ¥ f
£ o ; E o ;
= : : = Natural
=) Natura =) i
E 40 E 40 convection
S convection S : !
: : : 0.5m/s
20 20 : ;
0 i i 0 i i
40 50 60 70 80 85 90 100 40 50 60 70 80 85 90 100
Ambient temperature (°C) Ambient temperature (°C)
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CCG30-48-**D

5. 77 /)—~</L#kB% Abnormal Test
MODEL : CCG30-48-12D
(1) #BRSEAM: Test Conditions
* NJJEE : 76VDC BT : 100%
Input Voltage Output Current
- & PRI EE . 25°C
Temperature
(2) ABREIEE Test Circuit
Fuse
6.3A J)
0ave, O+Vin +VoutO———
CCG30-48-**D
i .Cl
COMO § Load
* 0O-Vin
RC —Vout(l)i
<FEfRa T U(CL) : 100V 47uF
Electrolytic Cap.
(3) FBRAEF Test Results (Da:Damaged)
Test position L Test result
mode
alblcldle|flg|h|[I]j[k]]1
v A = 55
s R stEpps [ =] ] . - H 2z
N, | BT | 111 | 3 | 36 | i | 5 | ¢ |t | | e 5
Je | | 2 B . .,
Location Test i V|C e
a c|B|2|P|P|2]|2®
YT e gle |22 l3)2 B3] IE|E| 8
AR E P 21 C 15 note
AlE Z |z
1 D-S () (] [ ]
2 D-G Y o0 Y Da:Ql,A2,R35
3 ol GS Y Y
4 D [ ) )
5 S () )
6 G ® eole Y Da:Q1,A2,R35
U D101 AR |® L
8 A/K ® @ | Vo(H)12V=50V, Vo(-)12V=24V
) D102 AR @ L
10 A/K ® @ |Vo(H)12V=524V, Vo(-)12V=0V
TDK-Lambda 10/20



CCG30-48-**D

Test position L Test result
mode
a|b|lc|d]e|f]lg|[h[I|j[k([]l
| A& E e
HBENo. | BB T ?;%%H&Q#W? gjjﬁ;;c)
o, TS R L DR el
I L
Location Test S RANe e
No. Point @ _lsl=lz|rp|P| 2] .,
RIS HER
< | & 2lelw| g °lo|= Note
B |0|=[&|a|a IR olol|®
AlE Z |z
11 () Y
12 U [ Y
13 L101 L @ |7V 7 VB0 Output ripple increase
14 [ ) Y
15 L103 L @ |7V 7 VB0 Output ripple increase
16 [ Y
17 12 L [ @ | /)L Output voltage increase
18 34 (] )
19 PCl ! ° (] @ | 171 EH N Output voltage increase
20 2 ° [ J @ | £ /) FBJEHYIN Output voltage increase
21 3 L [ J @ | £ /) FBJEHYIN Output voltage increase
2 4 L] [ ] @ | £ /)7L HYIN Output voltage increase
23 1-2 [ ] @ | i /)BT %4 Unstable output voltage
24 34 [ ] @ | i /)BT %4 Unstable output voltage
25 1 ° PY
26 B 2 ° PY
27 3 o )
28 4 [ ] [ ]
29 123 | @ ° Py
30 23)40) | @ (K ) [ Da:Ql
31 456 | @ ° PY
30 789 | @ Py
33 8911011 | @ °
34 10112 | @ °
35 1 ® @ |Zh#HAX T Efficiency down
36 2 ® @ |Zh#HAX T Efficiency down
37 T 3 [ @ | #hER{X T Efficiency down
38 4 (J @ | #hER{X T Efficiency down
39 5 o @ | #hER{X T Efficiency down
40 6 () @ | #hFKF Efficiency down
41 7 P ® | Vo(H)12V=0V, Vo(-)12V=24V
2 8 Py ® | Vo(H)12V=24V, Vo) 12V=0V
43 9 [ ] Y
44 10 [ ] Y
45 1 P @ |Vo(H)12V=0V, Vo())12V=524V
46 12 P ® | Vo(H12V=24V, Vo()12V=0V

TDK-Lambda
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CCG30-48-**D
6. EENFABR Vibration Test
MODEL : CCG30-48-12D
1) FERZEE Machine Used
PR : EM2201 (IMV)

Vibrator

(2) HEREIHF 5% The Number of D.U.T. (Device Under Test)
CCG30-48-12D : 1 (unit)

(3) #BREAE Test Conditions

- PR BRI oA g [RE R A SR
Vibration Test Class  Frequency variable endurance test
 Ji P E A R : 10~55Hz IR S5 1A : XY, Z
Sweep Frequency Direction
fifr 5 | IR¢ ] : 3.0 -fRIE : 1.52mm (—E)
Sweep Time 3.0min Amplitude (const.)
- PR IR ] D AT 1R
Test Time 1 hour each

(4) RBRHTE Test Method
PER 2 BRI | A U B I EE T 5,
Fix the D.U.T. on the circuit board and fit it on the fitting-stage.

B DUULT.
70mm X 150mm 20mm (Dev1ce Under Test)

&
AA\A % & : '/ Flttlng stage

Direction IR B
Vibrator

TDK-Lambda 12/20



CCG30-48-**D

(6) RBRFEF Test Results

&4 OK
-#BR S Test Conditions
- ANJJEE 1 48VDC SR 100% JEPHIRE  : 25°C
Input Voltage Output Current Ambient Temperature
XM EEREEFT @ +Vo,-Vo
Measurement point of output voltage
I E MRS B R AT AR
Check Item Before Test | After Test
e
HoEE \% 24.076 24.077
Output Voltage
7 2%
A % 89.430 89.448
Efficiency
I -t
Y7 v AR TLIE mVp-p | 28333 27.500
Output Ripple and Noise Voltage
P
NZET, mv 5.572 5.682
Line Regulation
EVEN
ST mv 1.967 1.748
Load Regulation
v T | mmmL | mEmmL
Appearance OK OK
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CCG30-48-**D

AR 2L —FiBR Noise Simulate Test
MODEL : CCG30-48-12D, CCG30-48-15D

(1) FEHEHIZ Equipment Used

AR 2L —H— : INS-4320A (Noise Laboratory)
Noise Simulator

TV T T T : CA-805B  (Noise Laboratory)
Coupling Clamp

(2) HEREIRE2L The number of D.U.T. (Device Under Test)

* CCG30-48-12D : 173 (unit)
* CCG30-48-15D : 173 (unit)
(3) RABRSA: Test Conditions
- ATEE : 48VDC - HAERE D ERE
Input Voltage Output Voltage Rated
- HE 1 0%, 100% o iR e NN
Output Current Polarity
- JAREE o AJJAR—F 0~2kV - Fine—F : A= /==
Noise Level Input Port Mode Input Port Normal
fEAR—F  0~750V fER—F =E
Signal Port Signal Port Common
VA : 50~1000ns - U g : Line
Pulse Width Trigger Select
o i IR BE : 25°C
Ambient Temperature
(4) HIESM: Acceptable Conditions
LB 5% DM D EEDOLEE DN
The regulation of output voltage must not exceed 5% of initial value during test.
2. BRI O ) FEE IAIMED BB L TR
The output voltage must be within the regulation of specification after the test.
3FEME - FEKRDIRNE
Smoke and fire are not allowed.
(5) ABREIEE Test Circuit
A. AJJAR—Nk (+Vin, -Vin)IZ[FIREZEIN
Apply to input port (+Vin, -Vin) at the same time.
1 C3
11
(J)+Vin +Voutg>
C5
CCG30-48-**D —_— Load
Noise COMO
Simulator S-Vin | ce
p— Load
RC —Vout(|>
11
TDK-Lambda 14/20



CCG30-48-**D

B. {554 —F (RC, -Vin)IZHIN
Apply to signal port (RC, -Vin).

11 C3
Fuse !
6.3A
\ALJKIJ\J $+Vin +Vout(J>
C5
Cl| ,C2 CCG30-48-**D —_— Load
—_— 7
T COMO
Y Y O-Vin __C6
— Load
AR a2l —H— —(I)RC -Vout(ﬁ
Noise Simulator
ne I
' o
TN ITT
Coupling clamp
=
BIIvra T H(CL) : 100V 4.7uF
Ceramic Cap.
~EfEa TP (C2) : 100V 47uF
Electrolytic Cap.
B IIv T UH(C3, Ch) : 2kV 1000pF x 2 parallel
Ceramic Cap.
BTy 73T UH(C5,C6) : 25V 22uF

Ceramic Cap.
a2EE—RNFa—raA/(L1) : ACMI211-102-2PL (TDK)
Common Mode Choke Coil

(6) RBAFEE Test Results

« CCG30-48-12D A% OK
« CCG30-48-15D A1 OK
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CCG30-48-**D
8. IIATCTHEMEFER Resistance to Soldering Heat Test
MODEL : CCG30-48-12D
1) FEHZEE Machine Used
HENIA ST S : TLC-350XIV (SEITEC)

Automatic Dip Soldering Machine

(2) HEREIHF 5% The Number of D.U.T. (Device Under Test)
CCG30-48-12D : 17 (unit)

(3) #BREAE Test Conditions

WERECEERREE 0 260°C s PREANBGEEE  : 125°C

Dip Soldering Temperature Pre-heating Temperature
RIEPRFRFERER] : 10 D[] S TREINEAER] c 60 FD[H
Dip time 10 seconds Pre-heating Time 60 seconds

(4) RBRFHTE Test Method
WIHIHIE D% | SRR Z RO, BENIATSEEE T7 Iy 7 A2E, PRMEL IXATE %
179, BWIRFE I FICIRFFBGEL . HACRE NN AR 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) RBFEE Test Results

&4 OK
-#BR S Test Conditions
- ANJJEE 1 48VDC SR 0 100% JEPEIRE  : 25°C
Input Voltage Output Current Ambient Temperature
X EEREEFT @ +Vo,-Vo
Measurement point of output voltage
HIE MRS B R AT AR
Check Item Before Test | After Test
e
o \% 24.170 24.178
Output Voltage
7 2%
B % 89.829 89.826
Efficiency
I -t
Y7 v/ AR TIE mVp-p | 36.360 35,373
Output Ripple and Noise Voltage
P
AIED mv 5.834 4.105
Line Regulation
=V
AT mv 19.234 14372
Load Regulation
v T | mmmL | mEmmL
Appearance OK OK
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9.

ZETEZEBR Thermal Shock Test

MODEL : CCG30-48-12D

1) FHZEE Machine Used

MR S

Thermal Shock Chamber

: TSA-102ES-W (ESPEC)

(2) HFREIHF S%% The Number of D.U.T. (Device Under Test)
CCG30-48-12D  : 57 (units)

(3) #BREAE Test Conditions

- T R

Ambient Temperature
- SR IR ]

Test Time
B

Test Cycle

FEENE
Not Operating

(4) ABRFIE Test Method
FIHIHIE D% | R 2B A, BiRh A7 TRllirg
TR NSRRI AGE L . N R D72 WFEE R T D,

: 30min € 30min 125°C

: -40°C & 125°C

leycle

CCG30-48-**D

: 500, 750 A7 v

500, 750 Cycles

-40°C

S =

1T

30min

30min

500, 750 A 712, HE A

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. 500, 750 cycles later, leave it for 1 hour at the room temperature, then

check if there is no abnormal output.

(5) RBFEE Test Results

HIE T — 2RI R T,

A% OK

See next page for measuring data.

TDK-Lambda
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CCG30-48-**D
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10. FiENIEEEFRER High Temperature and High Humidity Bias Test

MODEL : CCG30-48-12D
(1) FEAFHHIZE Equipment Used
ERIZRiERLTY : PR-1IKH (ESPEC)

TEMP.&HUMID. CHAMBER

(2) HEREIR S The Number of D.U.T. (Device Under Test)
CCG30-48-12D  : 15 (unit)

(3) #BRSAM: Test Conditions

CCG30-48-**D

- Ji] PR RS : 85°C
Ambient Temperature
- : 85% - Input Voltage
Humidity 48VDC
- AR AR : 500,750,1000F ]
Test time 500,750,1000 hours Shours Ihour
- NJJEE : 0OVDC & 48VDC
Input Voltage Input Voltage
- 7 TR 0VDC
Output Voltage Rated
A 0% Hhours
Output Current

(4) B FH1E Test Method

WIHTRE D% |, HE AR Z B 2 Ad, F O 2 SRR (25°C) )5 JE FHIEE 23 L E 1R E (85°C)
(2D ETIR A IZ BT D, HERAREBLE DS TS0 RRER 21TV, IR T 12 1R A

L7tk NS RE DI FafER T 5,

Check if there is no abnormal output before test. 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 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.

TDK-Lambda
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(5) ABRE R Test Results

-#BR S Test Conditions
- AJIERE : 48VDC
Input Voltage

% 7 7R HE U i i

Jiap)

A% OK

o 100%

Output Current

: +Vo, -Vo

Measurement point of output voltage

CCG30-48-**D

AR 25°C

Ambient Temperature

T E TeRE I H ] R T%  After Test
Check Item Before Test 500hour 750hour 1000hour
e
iy A% 24.166 24.174 24.179 24.173
Output Voltage
7SR
)(jj% % 90.616 90.242 89.873 89.533
Efficiency
VoI AR E
Hjjj,) 7/ //(.X s mVp-p 42.500 32.500 33.333 34.167
Output Ripple and Noise Voltage
P
.]\jj&@j, mV 5.039 4.199 3.255 2.100
Line Regulation
s
AT E) i mV 8.294 5.984 5.250 7.768
Load Regulation
S8l R S ML FH L S ML
Appearance OK OK OK OK
TDK-Lambda 20120



