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1. Introduction

This application note describes the features and functions of Cincon’s CBM300S series, switching AC-DC brick power
module. The CBM300S does not require any extremal components to pass EMI class B. These are highly efficient,
reliable, compact, high power density, single output AC/DC power modules. The module is fully protected against
short circuit and over-voltage conditions. Cincon’s world class automated manufacturing methods, together with an
extensive testing and qualification program, ensure that the CBM300S series brick power module is extremely reliable.

2. Pin Function Description

O (%3 %5 2 | O
O (Hoi+iei+i O

No Label Function Description
1 AC/L AC Line Positive Supply Input

2 AC/N AC Neutral Negative Supply Input

3 FG Mounting Insert Mounting Insert (FG)

4 +Sen +V Sense Positive Power Output Sense

5 +Vout +V Output Positive Power Output

6 Trim Trim External Output Voltage Adjustment

7 -Vout -V Output Negative Power Output

8 -Sen -V Sense Negative Power Output Sense

Note: Base plate can be connected to FG through M3 threaded mounting insert. Recommended torque 3Kgf-cm.
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3. Electrical Block Diagram
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4. Applications

4.1 Recommended Layout, PCB Footprint
and Soldering Information

The system designer or end user must ensure that metal
and other components in the vicinity of the converter
meet the spacing requirements for which the system is
approved. Low resistance and inductance PCB layout
traces are the norm and should be used where possible.
Due consideration must also be given to proper low
impedance tracks between power module, input and
output grounds.
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Hand Soldering Information:

Hand soldering is the least preferred method because
the amount of solder applied, the time the soldering iron
is held on the joint, the temperature of the iron, and the
temperature of the solder joint are variable. The
recommended hand soldering guideline is listed in
following table.

Hand-Soldering Guideline

Parameter S_ing!e-side D_ouple—side Multi_—layers
Circuit board | Circuit board | Circuit board
Soldering Iron Wattage 90w 90w 90w
Tip Temp. 385+/-10°C | 420+/-10°C | 420+/-10°C
Soldering Time 2~6 4~10 4~10
Seconds Seconds Seconds

The suggested soldering process must keep the power
module’s internal temperature below the critical temperature
of 217°C continuously.

Clean the soldered side of the module with a brush,
prevent liquid from getting into the module. Do not
clean by soaking the module into liquid. Do not allow
solvent to come in contact with product labels or resin
case as this may changed the color of the resin case
or cause deletion of the letters printed on the product
label. After cleaning, dry the modules well.
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5. Test Set-Up

The basic test set-up to measure parameters such as
efficiency and load regulation is shown in Figure 1. When
testing the Cincon’s CBM300S series under any transient
conditions, please ensure that the transient response of
the source is sufficient to power the equipment under test.
We can calculate:

o Efficiency

e Load regulation and line regulation

The value of efficiency is defined as:
Vo X I
Vi X Iin

n= x 100%

Where:
Vo is output voltage,
lo is output current,
Vin is input voltage,
lin is input current

The value of load regulation is defined as:

Vi—V,
V2

Load reg.= X 100%
Where:

V1 is the output voltage at 60% load

V2 is the output voltage at 60%+40% load

The value of line regulation is defined as:

Vg, =V,
ZHE TLL S 100%
ViL

Linereg.=

Where:
VuL is the output voltage of maximum input
voltage at full load
VL is the output voltage of minimum input voltage
at full load

ACL +Vo 0
@ o Load

ACN Vo

AC

Supply

Figure 1. CBM300S Series Test Setup

6. Installation Instruction

The CBM300S mounting holes are 2.4mm & 1.4mm.
Please allow 4mm side clearance from the components
and all side of the PCB and CASE. Allow 5mm
clearance above the highest parts on the PCB and
CASE.

NO LESS
THAN 5mm

7. Features and Functions

7.1 Over Current Protection

All models have internal over current and continuous
short circuit protection. The unit operates normally once
the fault condition is removed. At the point of current
limit inception, the converter will go into hiccup mode
protection.

7.2 Over Voltage Protection

All different voltage models have a fully continuous over
voltage protection. The brick power module will supply
OVP. In the event of happen the OVP, will go into latch
off protection.

7.3 Over Temperature Protection

These modules have an over temperature protection
circuit to safeguard against thermal damage. Shutdown
occurs with the maximum case reference temperature
is exceeded. The module will restart when the case
temperature falls below over temperature recovery
threshold. Please measure case temperature of the
center part of aluminum base plate.
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7.4 Output Voltage Adjustment
Output may be externally trimmed (-5% to +5%) with a
fixed resistor. Po = max. rated power, lo=lo_max. Trim
up/down is extra features, changing the output voltage
will cause some electrical properties to be substandard.

Example:

Output voltage 1%, etc.

+Vo

Trim

-Vo

Trim-up Voltage Setup

o—]ACL
o—]ACN
o—ACL
o—]ACN

+Vo

Trim

-Vo

Trim-down Voltage Setup

The value of trim_up defined as:

R =
A T Yy Ry = Vyox (Ry + Ry) = Vy % Ry

Where:

Load
]%R trim_up
j;R trim_down
Load
V.* (R, +R,) *R
1 2 3 — R, (KQ)

Rrim_up is the external resistor in KQ
Vo is the desired output voltage

R1, R2, R3, Rt and V: are internal to the unit and
are defined in Table 1

Table 1 — Trim up and Trim down Resistor Values

Model Name vﬁfé’é’(tw (E&) (Eczz) (E;z) (E(T)) (\\//r)
CBM300S120| 120 | 24 | 18|68 | 1 | 25
CBM300S150| 150 | 33 | 1 | 68| 1 | 25
CBM300S240| 240 | 51 | 75|68 | 1 | 25
CBM300S280| 280 | 68 | 14 |68 | 1 | 25
CBM300S360| 360 |825|866| 68 | 1 | 25
CBM300S480| 480 |825|412|68 | 1 | 25
CBM300S540| 540 | 110 |301|68 | 1 | 25

For example, to trim-up the output voltage of 12V
module (CBM300S120) by 5% to 12.6V, Rrtrim_up is
calculated as follows:

R1=24KQ, R2=1.8KQ, R3=6.8KQ, R=1KQ, V=2.5V,

0=12.6V

2.5% (24 + 1.8) 6.8

Ryvim.. = -1
Trimup = 126 % 6.8 — 2.5 * (24 + 1.8) — 2.5 6.8
=103.93 (KQ)

The typical value of Rrrim_up

Trim

12V | 15v | 24v | 28v | 36v | 48v | 54v

up (%)

RTrimfup (KQ)

1% |477.82

565.67

627.63

652.99

659.02

614.96

656.56

2% |252.23

282.33

308.43

317.18

322.13

313.9

325.53

3% (17114

187.89

204.22

209.23

212.93

210.52

216.19

4% |(129.38

140.67

152.52

155.97

158.9

158.24

161.71

5% |103.93

112.33

121.63

124.24

126.65

126.68

129.08

The value of

R Trim_down =

Where:

Rrtrim_down defined as:
[V, * Ry + (Ry + Ry) =V, Ry * (R, + R,)

Rrim_down is the external resistor in KQ.

Vo is the desired output voltage.

Vox(Ry+Ry) =V, xRy + V. xRy
— R.(KQ)

R1, R2, R3, Rtand V: are internal to the unit and
are defined in Table 1.

Table 1 — Trim up and Trim down Resistor Values

Model Name cht:tg;(t\/) (E;)) (KRsz)) (E;z) (E{Tz) (\\//r)
CBM300S120| 120 | 24 | 18 | 68 | 1 | 25
CBM300S150| 150 | 33 | 1 | 68| 1 | 25
CBM300S240| 240 | 51 | 75 | 68 | 1 | 25
CBM300S280| 280 | 68 | 14 | 68 | 1 | 25
CBM300S360| 360 |825|866| 68| 1 | 25
CBM300S480| 480 | 825|412 68 | 1 | 25
CBM300S540| 540 | 110 | 301 68 | 1 | 25
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For example, to trim-down the output voltage of 12V
module (CBM300S120) by 5% to 11.4V, Rrrim_down is
calculated as follows:
R1=24KQ, R2=1.8KQ, R3=6.8KQ, R=1KQ, V:=2.5V,
=11.4V

R Trim_down

114+ 68+ (24+18) — 2.5+ 68 * (24 + 1.8)
T 25+(24+1.8)— (114 6.8) + (25*6.8)

=391.32 (KQ)

The typical value of Rrrim_down

Trimdown| 12V | 15v | 24v | 28v
(%) Rrim_down (KQ)
1% 2297.36 | 2798.33 | 5027.08 | 5938.03
2% 1059.43 | 138167 | 2522.16 | 3010.69
3% 681.93 | 909.44 | 1670.31 | 2001.33
4% 499.15 | 67333 | 1241.14 | 1490.11
5% 39132 | 531.67 9826 | 1181.25

Trim down v |  48v | sav
(%) Rriim_down (KQ)
1% 8061.44 12159.89 13042.68
2% 4066.24 5873.14 6495.37
3% 2698.73 3842.76 429321
4% 2008.06 2839.37 3188.39
5% 1591.42 2241.05 2524.3

8. Input / Output Considerations

8.1 Output Ripple and Noise Measurement

The test set-up for noise and ripple measurements is
shown in Figure 2 Measured method:

Add a C2=0.1uF ceramic capacitor and a C1=10uF
electrolytic capacitor to output at 20 MHz bandwidth.

[ ]

Electronic load AC or DC Power source
o

—
O
= = O 0o
o - e el
1

Oscilloscope

s o s I
s

570m |

Figure 2. Output Voltage Ripple and Noise Measurement Set-Up
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9. Thermal Design

9.1 Operating Temperature Range

The highly efficient design of Cincon’s CBM300S series brick power module has resulted in their ability to operate
within ambient temperature environments from -40°C to +80°C. Due consideration must be given to the de-rating
curves when ascertaining the maximum power that can be drawn from the module. The maximum power which can
be drawn is influenced by a number of factors, such as:

e Input voltage range

¢ Permissible Output load (per derating curve)
e Forced air or natural convection

¢ Heat sink (optional)

9.2 Convection Requirements for Cooling

To predict the approximate cooling needed for the brick power module, refer to the power derating curves in section 7.4.
These derating curves are approximations of the ambient temperatures and airflows required to keep the brick power
module temperature below its maximum rating. Once the module is assembled in the actual system, the module’s
temperature should be monitored to ensure it does not exceed 90°C (Tc) as measured at the center of the top of the
case (thus verifying proper cooling).

9.3 Thermal Considerations

The brick power module operates in a variety of thermal environments; however, sufficient cooling should be provided
to help ensure reliable operation of the unit. Heat is removed by conduction, convection, and radiation to the
surrounding environment. The example is presented in section 7.4. The power output of the module should not be
allowed to exceed rated power (Vo_set X lo_max.).

9.4 Power Derating

The operating case temperature range of CBM300S series is -40°C to +90°C (T¢). When operating the CBM300S
series, proper derating or cooling is needed (at 110Vac). The maximum case temperature under any operating
condition should not exceed 90°C (T¢).

The following curve is the derating curve of CBM300S series with heatsink.

P T d Air Fl ith Heatsink
40 a V5~ dne 7T oW W TeaTen AIR FLOW RATE |TYPICAL Rea
Natural Convection
35 N Natural Convection 1.6°C/W
100LFM(0.5m/s)
% N 100 ft/min. (0.5m/s) | 0.8°C/W
200LFM(1m/s)
7 % 200 ft./min. (1.0m/s) | 0.5°C/W
% 300LFM(1.5m/s)
£ 300 ft/min. (1.5m/s) | 0.3°C/W
- 400LFM(2m/s)
* s 400 ft/min. (2.0m/s) | 0.2°CIW

40 45 50 55 60 65 70 75 80
Ambient Temperature, T,(°C)

Note: P4 is calculated after 1 minute of burn-in.
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Example with heatsink (K-B022-A):

What is the minimum airflow necessary for a CBM300S120 operating at 110Vac, an output current of 25A, and a
maximum ambient temperature of 40°C with heatsink (K-B022-A)

Solution:

Given: Vin=110Vac, Vo=12Vqc, 10=25A

Determine power dissipation (Pq): Pa=Pi-Po=Po(1-n)/n, Pae=12V*%25A%(1-0.912)/0.912=28.94Watts
Determine airflow: Given: P4=28.94W and T2=40°C

Check above power de-rating curve: Minimum airflow=Natural convection

Verify:
Maximum temperature rise is AT=P4xRca=28.94x1.6=46.315°C
Maximum case temperature is Tc=Ta+AT=86.315°C<90°C
Where:
The Rca is thermal resistance from case to ambient environment
Ta is ambient temperature and T. is case temperature

10
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10. Heat Sinks

|
|

L

All Dimensions in mm
Heat Sink: 116.8*92*37mm (K-B022-A G6621281221)
Rca:1.6°C/W (typ.), At natural convection

0.8°C/W (typ.), At 100LFM

0.5°C/W (typ.), At 200LFM

0.3°C/W (typ.), At 300LFM

0.2°C/W (typ.), At 400LFM

All Dimensions in mm

Heat Sink: 116.8*92*37mm (K-B022-A G6621281221)
Thermal pad: SR115.8%84*0.25mm (G61236RD304)
Screw SMP+SW M3*8L (G75A1300322)

11
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11. Packing Information
The packing information for CBM300S series is showing as follows:

ITEM PART NO. NAME OUTSIDE DIM(mm) PCS
1 - CBM300S Product 116x85x19.7 16
2 G64G20142 | Antistatic Plastic blister 338.4x283.4x34.2 4
3 G64G20141 Antistatic Plastic blister 340x285x35 4
4 G64301087 Antistatic Foma 360x290x20 3
5 G64211308 | No.114 Inner Cardboard Box 364x294x200 1 )
6 | G64114203 | No.114 Cardboard Box | 400x320x225 1 s o g By o> Products

CBM150S 40 PCS a box, including the total weight of package material about 14.6Kg

CINCON ELECTRONICS CO., LTD.

Headquarters: Factory: Cincon North America:

14F, No.306, Sec.4, Hsin Yi Rd. No. 8-1, Fu Kung Rd. 1655 Mesa Verde Ave. Ste 180
Taipei, Taiwan Fu Hsing Industrial Park Ventura, CA 93003

Tel: 886-2-27086210 Fu Hsing Hsiang, Tel: 805-639-3350

Fax: 886-2-27029852 Chang Hua Hsien, Taiwan Fax: 805-639-4101

E-mail: sales@cincon.com.tw Tel: 886-4-7690261 E-mail: info@cincon.com

Web Site: https://www.cincon.com Fax: 886-4-7698031
12
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