CCG15, CCG30 Quick Manual

1. FEATURES

TDK-Lambda

(1) Isolated DC-DC Converter (IN-OUT 1.5kVDGC, 1min, Withstand)

(2) Rich Product Line—up (Combination of 2—Pout, 2—Vin, 6—Vout)

(3) Wide Input Voltage (24V system : 9 — 36V, 48V system:18 — 76V)
(4) Not using the Capacitor of AL—Electrolytic and Tantalum inside.

(5) 1x1 inch (One by One), Compatible with industry standard footprints.
(6) High Efficiency : 91% (CCG30-48-15S), High Pout : 30W

(7) 6-sided shield considering noise (Metal Case, Bottom Cover)

(8) Function: CNT-ON/OFF (RC), Adjustable Vo (TRM: Single Output)

2. PRODUCT LINE UP (Refer the figure on the right side.)

(1) The 2—type wide input (24V, 48V) and the 6-kind output (3.3V, 5V, 12V,
+/-12V, +/-15V) are combined to make a rich product line—up.

(2) Dual output model (+/-12V, +/-15V) can be used as 24V or 30V single
power supply by COM terminal opened using.

(3) The CCG series is isolated DC-DC, therefore various output voltage can be
obtained by combining multiple outputs in series connection. Please note that

output current is limited by the model with the lowest current rating.
(Caution : Parallel operation for increasing output power is not possible.)

3. OUTLINE & CONSTRUCTION
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[ DESCRIPTION ]

Metal Case [ Material : Ni—plated Brass ], Silicone resin * is filled inside
of the case. (* Low mol.—siloxane reduced type, 70-90% filling rate)

Nameplate Label [ Material : Polyester resin ], with indication below.
TDK-Lambda logo, PRDN name, Terminal, IN, OUT rating, Safety,
Product country and Lot#. (By using thermal transfer ink.)

Bottom Cover [ Material : Glass—epoxy, Insulator ], the inside of the cover

As a copper foil solid pattern (excluding the area around the terminal pins)
and a metal case, six—sided shield structure is achieved by soldering. (* 1)

Internal PCB [ Material : 4 Layer FR-4 Glass—epoxy ]
Using halogen free type, UL94V-0 Flame Retardant Grade (* 2)

Terminal Pins [ Cu, witn Ni, Sn plated ] (Common for IN and OUT)

Please refer to the Inst. Manual for each pin function in detail.

< Side View Photo > ¢cG15, CCG30 Body (Side)

Note) * 1 : Bottom cover (mounting PCB side) is insulator. So, close mounting on

the PCB is possible. And able to run copper pattern under CCG’ s body.
Input Output But recommended to avoid running small signal patterns.
side side * 2 : The flame retardant grade of the parts used in the CCG is UL94V-0.
" - However, the CCG product itself has not been certified as flame retardant.
Mounting PCB — J (*1)

[ Notice ] A) CCG15, CCG30 can be mounted on a universal PCB (2.54mm pitch), but the body will be very hot if heat radiation is not improved.

B) These products are only available in DIP (lead

4. Simplified Internal Circuit and Explanation

(1) Basic Circuit Configuration
Applied a separately excited flyback converter.
(For the 3.3V and the 5V output models, a synchronous
rectification is used in the output to increase efficiency.
The right side one is an example of diode rectification.)

(2) Withstand voltage and insulation resistance
Between input and output : 1.5kVDC (1 min., current
limit 10mA). (Isolator : transformer, photocoupler, etc.)
Between input or output and case : 1.0kVDC
The case is electrically floating from the internal circuit.

(3) Necessity of input fuse
For safety, please attach an external input fuse.
Please refer to “5. Basic connection” in detail.
(4) Operating frequency (all fixed, reference value)
* CCG15-S, or CCG-D Series: 430kHz
= CCG30 : 03S, 05S: 270kHz, 12S, 15S: 360kHz
Please allow for frequency variation of about = 15%.

insertion mounting) type, and there is no SMD (surface mount) type.

Simplified Internal Circuit (Single Output Example) | Metal Case (Brass, Ni plated) A |
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2 Power MOSFET for Switching

IN - OUT: 1.5kvDC
| Withstand V. (1min. 10mA)

Note) Cannot be improved the withstand | Isolation R OUT - Case :100MQ at 500VDC |
voltage due to structural reasons.

Functional Insulation between Input and Output. A Metal case is not connected to the inside.
Cx: Capacitor between IN-OUT : 1,000pF for EMI improvement

(Continued to the next page.)
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5. Basic Gonnection (Example of Single Output)

Input Fuse F1 (Fast Blow, Not built in the CCGs)
CCG15-24---5.0A, CCG15-48---6.3A,

Input Elec. Cap. C2 (Ni-Chemi KZE, etc.)
CCG15&.30-24 ---- 50V, 120pF
CCG15&.30-48 ---- 100V, 47uF

EMI Filter for the CCG30 Class—A
(C1,L1,C3,C4 in the red dashed line)
* No need when using CCG15.

CCG30-24---10A*, CCG30-48---6.3A

| |
I ¢3 1T 22000F | , , ,
(Ext. connection is required.) ACM1211-102-2PL (TDK) | (Ceramic)| Output Capacitor for noise reduction
F1 [————7 L 1_ - )| Max. cap value is limited by model
+Vin N\o— 00 4 +Vout © * Refer to the Instruction Manual.
pcsev1icT (soc) | Gt J_ L]+ winl ccoer 1 | | Ay —— -
In
(Note * 11CT for 10A) | 10uF | C2 ') cggégoor I Please refer the Instruction Manual |
- ! (Geramic) TN ! - (Bottom o =65 Load |! or the Evaluation Data in detail. |
E - 3”" View) TRM 22uF | (Parts number notation differs |
— pCt (Coramio) |1 _ from these documents) _ _ |
O L R1 ] ORC VotO—4————
Protector R for the PC1 :: A _ZEOHpF_ | [ When operating CCGs, its generates heat even |
| C4 1 1 (Ceramic)l | under light load condition. So, please consider |
X . | 11 | | sufficient heat radiation countermeasure. |
* Remote ON/OFF across input filters uses a photo coupler. '——— — — — L e e e e e

6. Various Protection

Protection Kinds | Y/N Explanation, Remarks
Inout OVP for Vin N User should not apply over—voltage Vin.
npu

LVP for Vin Y With hysterisis, see model data in detail.

OVP for Vo N User can attach externally as nessary *
Output

OCP for Io Y Hicc—up type, refer to the pic. Below.
Whole OTP N Be careful not to raise the Ta too much.

* Possible to add ext. OVP, please contact to TDK-Lambda for more information.

Note) The protectors operate almost instantly with no delay time. (up to 100us)

OCP Function Timing Chart Vo and lo curve

Vout Times are approximate value. Hiccup & Auto—

The same behavior occurs when the output is shortened. ¥ Please Refer to the

Evaluation Data in detail.
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Note) The rise in the intermittent state is emphasized. Rated  Iout
The times and values shown here are for reference only. 100% Iout

8. = Unbalance Load for Dual Output Model

The CCG-Ds are assumed to be used with balanced output for +Vo and —Vo. Please note if the
+ load is unbalanced, it can operate, but the Vo accuracy will deviate from the specifications.
The curve shown on the right is an example of the characteristics of a =12V output model when
one side is loaded and the other side is unloaded. This is a reference value, so if you actually

use it with an unbalanced load, please evaluate it on the actual machine
to make sure there are no problems.

9. RC Terminal Characteristics (Negative Logic Type as a Standard)

An overview of remote ON/OFF control is as follows.

Short the RC and —Vin terminal --- ON (DC-DC converter operation, VRC=0.5V)

Same as Open -+ OFF (DC-DC converter operation stopped)

When turning ON, the RC terminal current is 1mA or less (discharge).

It is recommended to use it short—circuited or open to —Vin

The RC terminal open voltage when RC—OFF is approximately 7V.

/P : Please refer to the instruction manual for optional items (RC positive logic).

Note) There are no specifications regarding the startup time at the start of
operation, the rise time at remote ON, etc., so please refer to the model data.

No Load or Balanced Load
Condition for each CCG-D

7. Estimated Heat Radiation (At Natural Convection)

The derating in the instruction manual is for when this product is mounted on
the PCB shown below. (This also includes the heat dissipation effect due to
the copper pattern on the PCB.) This is an example of calculating thermal
resistance from actual measurement of case temperature.

Case Temp. Measurement Point :
_ [
Input Capac‘:ity\ s

1
I_Th. Res. of the Case |

6¢a = 15°C/W
(Ref. Value)
Ex. : CCG30-24-058 |
Po=30W, Eff=90% |
Dissipation Pd=3.33W |
Ll |

Case Temp. Rise
Te=Pd x 6 ..,.=50°C

1l : \@“\m IN/OUT Pattern width
It can be used to | W=30mm (Both sides, in
Ta=60°C (%) | s Input Fuse Parallel), FR-4, t=1.6mm
| _ _asTe=110°C._ | PCB, t=35um Copper

The 6 -, of the Case includes heat radiation to PCB via leads. If the Cu pattern width is

narrow, O -, appears to increase. (Ex.: Pattern W=10mm — 0 .,=20°C/W approximately)

120 T
CCG30-24-%XX (*%)!  ( Natural Convectién, Estimation )
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Ambient Temp. Ta [°C]

Estimated heat generation : Calculate the Pd x Thermal Res. to determine the amount of rise
in case temp. Please note that heat will be generated even under light loads condition below.
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