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Frame GND
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KECR O T —ZIREFEOREHE R T, R TORMITITTRFORETT,
YHAEAERE RAFICRB T DR THY ZEMEL TEEAENET,

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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CCGI1R5-24-xxS
1. MTBFEE{E Calculated Values of MTBF

MODEL : CCGI1R5-24-05S, CCG1R5-24-128

(1) EHF# Calculating Method
Telcordia® s fh AR AT IE(* ) THRIHINTOET,
MR R ss I, TN ENOE LT LICERAN AR IC L > TRIESILE T,
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 devices.

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

<G> MTBF = ! = ! x10’ IR (hours)

Y m
cap 7TE Z]vl ' ﬂ“ss[

i1
Asi =it Toi* T * Ty

ﬂ’equip : éé*?%%%%&ﬁﬁ% (FITS)
Total Equipment failure rate (FITs = Failures in 10’ hours)

AGi 1% B O AT T 5 FEE e R

Generic failure rate for the ith device

oi i A O SNTE T E T 774
Quality factor for the ith device

TS D% H OEREIKRT T DA AT o &

Stress factor for the ith device

i D i B OEBEICKTTHIRE T 7o H

Temperature factor for the ith device

m I VAT IR
Number of different device types

N, s i B O OE K
Quantity of ith device type

g D BEEROBREE T 7o 4
Equipment environmental factor
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CCGI1R5-24-xxS

(2) MTBF{H MTBF Values
2 Conditions
- AHEIE

Input Voltage

- REET o4 GF (Ground, Fixed)

Environmental Factor

24VDC

(2)-1 CCG1RS5-24-058

Ambient temperature vs. MTBF

100,000,000
10,000,000 | B R
i Output Current : 0.15A(50%)
5 - =~ Output Current : 0.30A(100%)
=
1,000,000 |
100,000 ' ' ' ' ' ' '
0 10 20 30 40 50 60 70 8 90 100
Ambient temperature (°C)
Ambient MTBF
temperature | Output Current : 0.15A (50%) | Output Current : 0.30A (100%)
25°C 19,250,995 (hours) 17,440,399 (hours)
40°C 13225319 (hours) 11,883,918 (hours)
60°C 7,009,727 (hours) 6,133,830 (hours)
85°C 2371413 (hours) 2,024,996 (hours)
92.5°C 1,611,587 (hours) }

TDK-Lambda

4/14



MTBF (hours)

(2)-2 CCG1R5-24-128

Ambient temperature vs. MTBF

CCGI1R5-24-xxS

100,000,000
10,000,000 | s oS
Output Current : 0.065A(50%)
T - == Output Current : 0.13A(100%)
1,000,000
100,000 . ' . ' ' ' ' :
0 10 20 30 40 50 60 70 8 90 100
Ambient temperature (°C)
Ambient MTBF
temperature | Output Current : 0.065A (50%) | Output Current : 0.13A (100%)
25°C 19,582,456 (hours) 18,202,965 (hours)
40°C 13,437,676 (hours) 12,424,856 (hours)
60°C 7,089,212 (hours) 6,441,636 (hours)
85°C 2,380,566 (hours) 2,130,152 (hours)
92.5°C 1,615,074 (hours) -
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CCGI1R5-24-xxS

2. LT 4L —T 17 Components Derating

MODEL : CCGI1R5-24-05S, CCG1R5-24-128

(1) EHF#E Calculating Method
(a) HIEFHE Measuring Method

- ANEE : 24VDC - R : CCG1R5-24-05S 0.3A  (100%)
Input Voltage Output Current ~ CCG1R5-24-12S 0.13A  (100%)
+ JE R : 85°C - HIE D BRZER
Ambient Temperature Cooling Natural Convection
- WO D ARPEZ
Mounting Horizontal

(b) (K Semiconductors
r— 2R EEE ) BARHTEOEE APIRBE OB 6 IR &SR 6D ie KIEK . #26 mIRE & D iz

ROELIZ,

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

temperature, power dissipation and thermal impedance.

(c) IC, #&HL, =7 9% IC, Resistors, Capacitors, etc.

JEIPHIREE | (IR TE

HEERE | < OMEITREHEENICA->TOET,

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

(d) BUkhi® 5% Calculating method of thermal impedance

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

T. D TAL =T AT DIGEDL T — AR —iRIZ25°C

Case Temperature at Start Point of Derating ; 25°C in General
T, D TAL =T OMESAMIRE —fki225°C

Ambient Temperature at Start Point of Derating; 25°C in General
T) D TAL—T AT OIEDY—NIRE —i%I225°C

Lead Temperature at Start Point of Derating; 25°C in General
P(max) : KRG A(Tr0EK
(P(max))  Maximum Junction (channel) Dissipation
T(max) D RS BT v V)R
(T,.p(max)) Maximum Junction (channel) Temperature
O).c LA R(T Y RNDDr — AL TOEHT
(Oenc) Thermal Impedance between Junction (channel) and Case
01 L B DR P E OB
(Ocn-a) Thermal Impedance between Junction (channel) and Air
01 D A RDDY—RETORKH
(et Thermal Impedance between Junction (channel) and Lead
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CCGI1R5-24-xxS

(2) #EHT AL —T 4> 7'F Components Derating List

(2)-1 CCGIR5-24-058

B B ih A R TER fiE IR RE TAL—T A TR
Location No. Part Name Maximum Rating Actual Rating Derating Factor
Q1 CHIP MOS FET Tj(max): 150°C T3 103.1°C 68.7%
D101 CHIP SBD Tj(max): 150°C T3 107.2°C 71.5%
Al CHIP IC Tj(max): 150°C T3 102.6°C 68.4%
A101 CHIP IC Tj(max): 150°C Tj: 97.9°C 65.2%
PC1 CHIP COUPLER Tj(max): 125°C Tj: 97.5°C 78.0%

(2)-2 CCG1R5-24-128

A an g 5 T R TER fitt AR T8 TAL—T AU TR
Location No. Part Name Maximum Rating Actual Rating Derating Factor
Q1 CHIP MOS FET Tj(max): 150°C Tj:  100.9°C 67.3%
D101 CHIP SBD Tj(max): 150°C Tj: 98.9°C 65.9%
Al CHIP IC Tj(max): 150°C T3 102.6°C 68.4%
A101 CHIP IC Tj(max): 150°C Tj: 97.9°C 65.2%
PCl1 CHIP COUPLER Tj(max): 125°C Tj: 97.5°C 78.0%
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3. EEEHLIEE EAE Main Components Temperature Rise AT List

MODEL : CCG1R5-24-05S, CCG1R5-24-128

(1) HEZM Measuring Conditions

CCGI1R5-24-xxS

- ANEE : 24VDC - )R : CCGIR5-24-05S 0.3A  (100%)
Input Voltage Output Current CCGI1R5-24-12S 0.13A  (100%)
- A AR : 85°C - AL D BRI
Ambient Temperature Cooling Natural Convection
< O D KPEE
Mounting Horizontal
J L 0 72 1
Ambient temperature measurement point i
_ 76mm _ CCG1R5-24-xxS PCB
5 EE
5 L _ _ _ I I |
I S U
(2) HIE#ER Measuring Results
(2)-1 CCG1R5-24-05S
IR 1 hn 44 IR EAE AT
Location No. Part Name Temperature Rise
Ql CHIP MOS FET 17.4°C
D101 CHIP SBD 15.2°C
Al CHIP IC 17.3°C
A101 CHIP IC 12.6°C
PCl1 CHIP COUPLER 11.6°C
L1 CHOKE COIL 10.9°C
T1 TRANS, PULSE 16.1°C
(2)-2 CCG1R5-24-128
o 7 5 #hn 44 IR EAE AT
Location No. Part Name Temperature Rise
Ql CHIP MOS FET 15.4°C
D101 CHIP SBD 10.7°C
Al CHIP IC 15.0°C
A101 CHIP IC 10.0°C
PCl1 CHIP COUPLER 10.5°C
L1 CHOKE COIL 13.1°C
T1 TRANS, PULSE 14.4°C
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4, 77 )—<)LAER Abnormal Test
MODEL : CCG1R5-24-05S, CCG1R5-24-128S

(1) RBREM Test Conditions
- ANJEE : 36VDC

Input Voltage
- H B : CCG1R5-24-05S  0.3A  (100%)
Output Current CCG1R5-24-12S  0.13A  (100%)
- JE PRI EE : 25°C

Ambient Temperature

(2) ABREIEE Test Circuit

F1

OO (J)+Vin +V0utg)7

CCGI1R5-24-xxS

- ORC TRMO §

\|) -Vin -Vout(l)i

- B2—X (FI) : 1.6A (DC86VIICT 1.6A, SOC)

Fuse

TDK-Lambda

Load
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CCGI1R5-24-xxS

3) FEAFER Test Results

3)-1 CCGI1R5-24-05S (Da:Damaged)

. Test
Test position Test result
mode
alblc|d]le|flg|h]I|[j]lk]]l
Ee
o 75
O|O | <
o — EN & B R - _
mano, |smemr | 7| L || BB B \E v c x|t o o
AP IFCRE SN Ei N N | 7R
Ml A | P|P|W U i
i
s = | o
- | o = = an
Locati Test | s SZlel=l2 %8 &5 2
o 0 —_—
ol NN -0 - F-R N -0 P 2152 Note
No. point v | O Al |2|s|3]|g ° 3
Hla| 2 z | S
= 4
D-S [J [ [
D-G [ [ B ) Da:R36
G-S
Ql L °
D [ [
S [ [
G [ ] [
DI0I AK 1@ L]
A/K [ [
1-2 L [ ] @ | /7E TN Output voltage increase
34 [ ) [
PCl 1 ® [ ] @ |17 EEM Output voltage increase
2 ® [ ] @ |HiJ7FEEEM Output voltage increase
3 L) [ ] @ | /7T 0 Output voltage increase
4 L) [ ] @ |77 TN Output voltage increase
Ll LJ L
° [
12 [ [ [
2-3 [ ) [ J
34 [ ) [ [
5-6 [ J [ ]
6-7 [ [ ]
7-8 [ J (]
T1 1 ° @ |ZhE{KX T Efficiency down
2 [ [ ]
3 [ [ ]
4 ) @ |Zh=RAK T Efficiency down
5 L @ |ZIRIK T Efficiency down
6 L @ |ZIRIK T Efficiency down
7 L @ | &ML T Efficiency down
8 ) @ |Zh=RAK T Efficiency down

TDK-Lambda 10/14



3)-2 CCGI1R5-24-128

CCGI1R5-24-xxS

(Da:Damaged)
Test position Test Test result
mode
a|lblc|d]le|flg|h]IT[j]lk]]l
ke
=|[O|O|H -
No. | HiNo. | sy | T | L || M\ F BB G o o o
TR BB R e || 7
S | P | P |Wr 1t
N i L
o | § S| &%
Location | Test |E|5|e|X|2|5|2|2|2 £15|8
: Sl=|E|glzlel=|E]° 2|5|=s Note
No. point |@» |O [~ |[F[®2 |« Sl3|g ol oS
all Z\|z
D-S [ [ [
D-G [ J (K [ Da:R36
! Q1 GS (] °
D [ ) [
S [ ) )
G [ ] [
2 | Dol AK 1@ L
A/K [ ] [
1-2 LJ [ ] @ | /1B TN Output voltage increase
3-4 [ ) )
1 ® [ ] @ | /7E TN Output voltage increase
’ el 2 ° [ ] @ |Hi7FEEEM Output voltage increase
3 ° [ ] @ |HiIFEEEM Output voltage increase
4 L) [ ] @ | /7E LN Output voltage increase
4 LI L °
L o
1-2 [ ] [ °
2-3 [ ] Y
3-4 [ ) [ )
5-6 [ ) )
6-7 [ ] Y
7-8 [ ) °
5 T1 ! L @ %MK T Efficiency down
2 [ ) )
3 [ ) )
4 ) @ |Zh=RAK T Efficiency down
5 L @ |%)E{X T Efficiency down
6 ° @ |ZhE{X T Efficiency down
7 L @ |ZIERIK T Efficiency down
8 ° @ | T Efficiency down
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CCGI1R5-24-xxS
5. JARXL 321 —hRABR Noise Simulate Test

MODEL : CCG1R5-24-03S, CCG1R5-24-15S

(1) fFfA%E Equipment Used

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

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

) HREIEE The number of D.U.T. (Device Under Test)
- CCGIR5-24-038 . 14 (lunit) - CCGIR5-24-158 . 14 (lunit)

(3) ABREAM: Test Conditions

- ANJEE : 24VDC
Input Voltage
- HJEE . EHE
Output Voltage Rated
- B : CCG1R5-24-03S  0A,0.4A  (0%,100%)
Output Current CCG1R5-24-15S  0A,0.1A  (0%,100%)
% N
Polarity
* JAXEE : ANAR—=F 2KV, fEA—F  0.75kV
Noise Level Input Port 2kV, Signal Port  0.75kV
- FnE—R : ANIAR—k ==, FEEAR—F =EV
Mode Input Port Normal, Signal Port Common
AV : 50~1000ns
Pulse Width
- RUT IR : Line
Trigger Select
+ Jo] PR RE : 25°C

Ambient Temperature

4) HIEZM Acceptable Conditions
1LARER T 5% &2 5 H I EBEDOEB DR
The regulation of output voltage must not exceed 5% of initial value during test.
2. BRI O /)BT E DAL B L TR0
The output voltage must be within the regulation of specification after the test.
3B FERDIRNE

Smoke and fire are not allowed.

(5) BEREIEE Test Circuit
A. Ajj 7j'€“‘]‘(+Vin\ —Vil’l)ﬂ:/j\ﬁﬁiﬁ@/]’.‘//\"/l/x . //I’X‘;&‘/\,_.?/I/;E_‘__]\\‘-(:\Eﬂjjuj_é
Apply the specified Impulse Noise to the Input Ports(+Vin, -Vin) with Normal Mode.

F1
—(5 E) 0aVe’ (J) +Vin +VoutJ>

JARX CCG1R5-24-xxS

Lol —F— Cl C3 Load

- _— ) RC TRM O —_—

Noise

Simulator
—Q Q ]) -Vin —Vout([?
= C2
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CCGI1R5-24-xxS

B. {55 F—NRC, -Vin, TRM, +Vout, -Vout\ZHE DAL/ VR J A RXaE L B—RTHIITS
Apply the specified Impulse Noise to the Signal Ports(RC,-Vin, TRM,+Vout,-Vout)
with Common Mode.

F1

OO (J) +Vin +Vout J\\

CCG1R5-24-xxS
Cl C3 Load

= — /o RC TRM o\ — §
/’.|> -Vin -Vout ([‘\

BTV U5 T €2
SW Coupling Clamp '
|:< i O_ ____________
O— ____________
O— ____________
O— ____________
o 5
= SW Short :#& i H 7JON
IARL 2l — B — Output Voltage ON
Noise Simulator Open :F i I /) OFF
X Output Voltage OFF
- ®IIvrarTUH (CD) 150V 10pF  (C3216X7R1H106K, TDK)
Ceramic Cap.
BTy rarTUH (C2) : 2kV  1000pF (C4520X7R3D102K, TDK)
Ceramic Cap.
- ®IIvrarTUH (C3) : 25V 10pF  (C3216X7RI1E106K, TDK)
Ceramic Cap
cba—X (F1) : 1.6A (DC86VI1ICT 1.6A, SOC)
Fuse

(6) FABRFER Test Results
A OK
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CCGI1R5-24-xxS
6. TR Other Test

- PREN R Vibration Test

- fEER AR Shock Test

CITATETHEWER B  Resistance to Soldering Heat Test
- BB EABR Thermal Shock Test

- EIEAMEEEFER  High Temperature and High Humidity Bias Test
- EiEREE ERER  High Temperature Bias Test

R T, CCG3-24-xxSOIEHEMET — 42 2B R T E,
For the above test results, refer to the reliability data of CCG3-24-xxS.
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