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1. Introduction

The CHB100W series offers 100 watts of output power
with high power density in an industry standard half-
brick package. The CHB series has wide (4:1) input
voltage ranges of 9-36 and 18-75VDC and provides a
precisely regulated output. This series has features
such as high efficiency, 1500VDC isolation and a case
operating temperature range of —40°C to 100°C.The
modules are fully protected against input UVLO (under
voltage lock out), output short circuit, output
overvoltage  and overtemperature  conditions.
Furthermore, the standard control functions include
remote on/off and output voltage trimming. All models
are highly suited to telecommunications, distributed
power architectures, battery operated equipment,
industrial, and mobile equipment applications.

3. Electrical Block Diagram
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2. DC-DC Converter Features

100W Isolated Output

Efficiency to 89%

250KHz Switching Frequency

4:1 Input Range

Regulated Output

Continuous Short Circuit Protection
Five-Sided Metal Case

Half-Brick Size Meet Industrial Standard
UL60950-1 Approval (Except 28 Vout)
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Electrical Block Diagram
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4. Technical Specifications
(All specifications are typical at nominal input, full load at 25°C unless otherwise noted.)

ABSOLUTE MAXIMUM RATINGS

PARAMETER NOTES and CONDITIONS Device Min. | Typical | Max. Units
Input Voltage
Continuous 24SXX 0.3 36 Ve
48SXX -0.3 75
Transient 100ms 24SXX 50 Ve
48SXX 100
Operating Case Temperature All -40 100 °C
Storage Temperature All -55 105 °C
. 1 minute; input/output,
Isolation Voltage input/case, output/case All 1500 Ve
INPUT CHARACTERISTICS
PARAMETER NOTES and CONDITIONS Device Min. | Typical | Max. Units
_ 24SXX 9 24 36
Operating Input Voltage Ve
48SXX 18 48 75
Input Undervoltage Lockout
Turn-On Voltage 24SXX 8 8.5 8.8 Vv
dc
Threshold 48SXX 16.5 17 17.5
Turn-Off Voltage 24SXX 7.7 8 8.3 Vv
dc
Threshold 48SXX 15.5 16 16.5
Lockout Hysteresis 24SXX 0.6 Vv
Voltage 48SXX 0.9 *
) 100% Load, V;,=9V for 24SXX 24SXX 13.6
Maximum Input Current A
100% Load, V;, =18V for 48SXX 48SXX 6.8
24833 35
24505 35
24812 35
24815 35
24824 35
24828 50
No-Load Input Current 24548 35 mA
48S33 30
48S05 30
48812 30
48515 30
48S24 30
48528 50
48548 30
Inrush Current (I%t) All 0.1 A’s
Input Reflected Ripple Current | P-P thru 12uH inductor, 5Hz to 20MHz All 30 mA
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OUTPUT CHARACTERISTICS
PARAMETER NOTES and CONDITIONS Device Min. | Typical | Max. Units
Vo=3.3V | 3.2505 3.3 3.3495
Vo=5.0V 4.95 5 5.05
. Vo=12V 11.88 12 12.12
Output Voltage Set Point | Yn=)iINa! Vin fo = lo_max Vo=15V | 14.85 | 15 | 1545 | Ve
Vo=24V 23.76 24 24.24
Vo=28V 27.72 28 28.28
Vo=48V 47.28 48 48.72
Output Voltage Regulation
Load Regulation lo=lo_min tO lo_max All +0.2 %
Line Regulation Vin=low line to high line All 0.2 %
Temperature Coefficient | TC=-40°C to 100°C All +0.03 | %/°C
Output Voltage Ripple and Noise
5Hz to 20MHz bandwidth, Full | /0= 33850V 100
load, 10uF tantalum and 1.0uF | Vo=12&15V 150
Peak-to-Peak ceramic capacitors Vo=24V 240 mV
(Cﬁé?)\;:cﬁgllsl)oad, 1uF ceramic Vo=28V 280
Vo=48V 480
5Hz to 20MHz bandwidth, Full Vo= 3.385.0V 40
2, 10U ol s | vostaatoy 0 | oy
(48V: Full load, 1uF ceramic Vo=24328V 100
capacitors) Vo=48V 200
Vo=3.3V 0 20
Vo=5.0V 0 20
, Vo=12V 0 8.3
gggsr;aetmg Output Current Vo=15V 0 6.7 A
Vo=24V 0 417
Vo=28V 0 3.57
Vo=48 V 0 2.08
— — -
I(?]g:appLgoli")]C Current Limit 83:;)3: V\(/)cl)tlgzgee 90% Nominal Al 110 125 140 %
Vo=3.3V 0 20000
Vo=5.0V 0 20000
Maximum Output - Vo=12v 0 8300
Capacitance Full load (resistive) Vo=15V 0 6700 uF
Vo=24V 0 2200
Vo=28V 0 2200
Vo=48V 47 470
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DYNAMIC CHARACTERISTICS

PARAMETER NOTES and CONDITIONS Device Min. | Typical | Max. Units

Output Voltage Current Transient

Step Change in Output
oot 9 PUt | 75% to 100% of Iy max Al e | %

Setting Time (within 1%

Vout nominal) d/d=0.1A/us All 500 us

Turn-On Delay and Rise Time

Turn-On Delay Time,

o,
From On/Off Control Vonsotr 10 10%Vo_set All 10 ms
Turn-On Delay Time, o o
From Input V|n_m|n to 10A3Vofset All 10 ms
tput Volt Ri
-(I?"l:JnFe)u ° age IS¢ 10%Vofset tO 9Oq%)Vofset A” 10 ms
EFFICIENCY
PARAMETER NOTES and CONDITIONS Device Min. | Typical | Max. Units
24S3V3 82.5
24805 84.5
24512 85.5
24815 87
24524 87.5
24528 86
100% Load 24548 82.5 %
48S33 82.5
48S05 86
48512 87.5
48815 88
48524 89
48S28 86
48548 84.5

ISOLATION CHARACTERISTICS

PARAMETER NOTES and CONDITIONS Device Min. | Typical | Max. Units

1 minute; input/output,

Isolation Voltage input/case, output/case All 1500 Ve
Isolation Resistance All 10 MQ
Isolation Capacitance All 1000 pF
FEATURE CHARACTERISTICS
PARAMETER NOTES and CONDITIONS Device Min. | Typical | Max. Units
Switching Frequency All 250 KHz
On /Off Control, Positive Remote On/Off logic
Logic Low (Module Off) | Vonjorr at lonos=1.0mA All 0 1.8 \
3.50r
Logic High (Module On) | Vonoff at lonor=0.0uA All Open 75 \%
Circuit
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PARAMETER NOTES and CONDITIONS Device Min. | Typical | Max. Units
On/Off Control, Negative Remote On/Off logic
3.50r
Logic High (Module Off) | Vonjoff at lonor=0.0uA All Open 75 \%
Circuit

Logic Low (Module On) | Vonjorr at lonos=1.0mA All 0 1.8 \
ON/OFF Current (for _
both remote on/off logic) lonvort 8t Vonyor=0.0V Al 0.3 1 mA
Leakage Current (for o B
both remote on/off logic) | -°9'¢ M, Voer=15V All 30 UA
Off  Converter Input . .
Current Shutdown input idle current All 4 10 mA
Output Voltage Trim _ o
Range Pouit=max rated power All -10 +10 %
Output Over Voltage o
Protection All 115 125 140 %o
Over-Temperature o
Shutdown Al 105 C
GENERAL SPECIFICATIONS
PARAMETER NOTES and CONDITIONS Device Min. Typical Max. Units

16=100% Of Iy max; Ta=25°C per K

MTBF MIL-HDBK-217F Al 700 hours
Weight All 95 grams
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5. Main Features and Functions

5.1 Operating Temperature Range

The CHB100W series converters can be operated
within a wide case temperature range of -40°C to
100°C. Consideration must be given to the derating
curves when ascertaining maximum power that can be
drawn from the converter. The maximum power drawn
from open half brick models is influenced by usual
factors, such as:

e Input voltage range
e Output load current
e Forced air or natural convection

5.2 Output Voltage Adjustment

Section 6.8 describes in detail how to trim the output
voltage with respect to its set point. The output voltage
on all models is adjustable within the range of +10%
to —10%.

5.3 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.

5.4 Output Over Voltage Protection

The output over voltage protection consists of circuitry
that internally limits the output voltage. If more
accurate output over voltage protection is required
then an external circuit can be used via the remote
on/off pin.

5.6 Remote On/Off

The CHB100W series allows the user to switch the
module on and off electronically with the remote on/off
feature. All models are available in “positive logic” and
“negative logic” (optional) versions. The converter
turns on if the remote On/Off pin is high (>3.5Vdc or
open circuit). Setting the pin low (0 to <1.8Vdc) will
turn the converter off. The signal level of the remote
on/off input is defined with respect to ground. If not
using the remote on/off pin, leave the pin open
(converter will be on). Models with part number suffix
“N” are the “negative logic” remote On/Off version. The
unit turns off if the remote On/Off pin is high (>3.5Vdc
or open circuit). The converter turns on if the On/Off
pin input is low (0 to <1.8Vdc). Note that the converter
is off by default.

5.7 UVLO (Under Voltage Lock Out)

Input under voltage lockout is standard on the
CHB100W unit. The unit will shut down when the input
voltage drops below a threshold, and the unit will
operate when the input voltage goes above the upper
threshold.

5.8 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
shutdown threshold.

6. Applications

6.1 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. The recommended
soldering profile and PCB layout are shown below.

Lead Free Wave Soldering Profile

— 300
O
& 250 m
2 200
= / \.
g 150 .,_’———/‘/ \
S 100 et
o 50
[t l
0 1 1 1
0 50 100 150
Time (Seconds)
TOP VIEW
i T .
1—,‘— C ‘ (O~=r—3.5mm NON PLATED THROUGH HOLE
|
T °t 9 O—=—2.4mm NON PLATED THROUGH HOLE
| ‘ 4.8mm PAD SIZE
]—} 02 ‘ 8 o-=—1.4mm NON PLATED THROUCH HOLE
g g% Tle¥ 2.8mm PAD SIZE
23 87 $7gT 1| B
o3 &

6.2 Convection Requirements for Cooling

To predict the approximate cooling needed for the half
brick module, refer to the power derating curves in
section 6.4. These derating curves are approximations
of the ambient temperatures and airflows required to
keep the 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 100°C as
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measured at the center of the top of the case (thus
verifying proper cooling).

6.3 Thermal Considerations

The 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 test data
is presented in section 6.4. The power output of the
module should not be allowed to exceed rated power
(Vofset X Iofmax)-

6.4 Input Capacitance at the Power Module

The converters must be connected to low AC source
impedance. To avoid problems with loop stability source
inductance should be low. Also, the input capacitors (Cin)
should be placed close to the converter input pins to de-
couple distribution inductance. However, the external input
capacitors are chosen for suitable ripple handling capability.
Low ESR capacitors are good choice. Circuit as shown as
below represents typical measurement methods for reflected
ripple current. C1 and L1 simulate a typical DC source
impedance. The input reflected-ripple current is measured by
current probe to oscilloscope with a simulated source
Inductance (L1).

To Oscilloscope

L1

+Vin +Vo

Vin — —=C1 Cin — R-Load

-Vin -Vo

L1: 12uH

C1: 220uF ESR<0.1ohm @100KHz
Cin: 33uF ESR<0.7ohm @100KHz
Input Reflected-Ripple Test Setup
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6.5 Power Derating

The operating case temperature range of CHB100W series is -40°C to +100°C. When operating the CHB100W
series, proper derating or cooling is needed. The maximum case temperature under any operating condition
should not exceed 100°C.

The following curve is the de-rating curve of CHB100W series without heat sink.

5 ‘ Power Dissipated vs Ambient Temperature and Air Flow witho_ut.h_e;;stiglzl Commsion AIR FLOW RATE TYPICAL R,
3 ot ams | [p0ftmin (0.4mia) | 712
g 22 200 ft/min. (1.0 mis) | {100 ft./min. (0.5m/s)| 6.21°C/W
& 30 =300 ft/min. (1.5 mis) | 200 ft./min. (1.0m/s)| 5.17°C/W
ERS —e—s00timin. 20mis) | (300 ft./min. (1.5m/s)| 4.29°C/W
g 2 500 fumin. 25 mis) | [400 ft./min. (2.0m/s)| 3.64°C/IW
: —e0oumn @ome) | [500 ft/min. (2.5mis)| 2.96°CIW
5 700 ft/min. 3.5 mss) | 600 ft./min. (3.0m/s)| 2.53°C/W
0 S ; 800 ft/min. 4.0 mss) | (700 ft./min. (3.5m/s)| 2.37°C/W
R 800 ft./min. (4.0m/s)| 2.19°C/W

Example:

What is the minimum airflow necessary for a CHB100W-48S12 operating at nominal line voltage, an output
current of 8.3A, and a maximum ambient temperature of 40°C?

Solution:
Given:
Vin=48V4c, VO=12Vy, 1,=8.3A
Determine Power dissipation (Pg):
Pd =Pi-Po=Po(1-n)/n
Pd =12Vx8.3A%(1-0.865)/0.865=15.54Watts
Determine airflow:
Given: P4 =15.54W and T,=40°C
Check Power Derating curve:
Minimum airflow= 400 ft./min.
Verify:
Maximum temperature rise is
AT = Py x R.;=15.54Wx3.64=56.6°C.
Maximum case temperature is
T=T,+AT=96.6°C <100°C.
Where:
The R, is thermal resistance from case to ambient environment.
T, is ambient temperature and T, is case temperature.

10
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—=— Natural Convection
20 ft./min. (0.1 m/s)

100 ft./min. (0.5 m/s)

200 ft./min. (1.0 m/s)

Power Disspated, P4 (Watts)

—%—300 ft./min. (1.5 m/s)

—8— 400 ft./min. (2.0 m/s)

0 10 20 30 40 50 60 70 80 90 100
Ambient Temperature, T,(°C)

AIR FLOW RATE |TYPICAL R.,
e | 3000w
100 ft./min. (0.5m/s) | 1.44°C/W
200 ft./min. (1.0m/s) | 1.17°C/W
300 ft./min. (1.5m/s)| 1.04°C/W
400 ft./min. (2.0m/s) | 0.95°C/W

Example with heat sink HBT254 (M-C092):

What is the minimum airflow necessary for a CHB100W-48S05 operating at nominal line voltage, an output

current of 20A, and a maximum ambient temperature of 40°C.
Solution:
Given:
Vin=48V4c, Vo=5Vye, 10=20A
Determine Power dissipation (Pg):
Pa=Pi-Po=Po(1-n)/n
P4=5.0%20x(1-0.86)/0.56=16.28Watts
Determine airflow:
Given: Pd=16.28W and Ta=40°C
Check above Power derating curve:
P4<20W, Natural Convection
Verify:
Maximum temperature rise is
AT = Py4 x R.,=16.28%x3=48.84°C
Maximum case temperature is
T=T.+AT=88.84°C <100C
Where:

The R, is thermal resistance from case to ambient environment.

T, is ambient temperature and T, is case temperature.

11
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Or—

60.7 50.8

| (LIULL

M-C308

HB210 (M-C308) G6620400201
Longitudinal Heat Sink

{
e 3
f

Rca:

3.90°C/W (typ.), natural convection
1.74°C/W (typ.), at 100LFM
1.33°C/W (typ.), at 200LFM
1.12°C/W (typ.), at 300LFM
0.97°C/W (typ.), at 400LFM

61

[_ 50.8
o O

482 58
] O—

[
M-C091
HBT127 (M-C091) G6610120402

Transverse Heat Sink

Rca:

4.70°C/W (typ.), natural convection

2.89°C/W (typ.), at 100LFM

2.30°C/W (typ.), at 200LFM

1.88°C/W (typ.), at 300LFM

1.59°C/W (typ.), at 400LFM

Heatsink

Heat—PAD

12

61
50.8

M-C092
HBT254 (M-C092) G6610130402
Transverse Heat Sink

Rca:

3.00°C/W (typ.), natural convection
1.44°C/W (typ.), at 100LFM

1.17°C/W (typ.), at 200LFM

1.04°C/W (typ.), at 300LFM

0.95°C/W (typ.), at 400LFM

THERMAL PAD PHO1: SZ 56.9*60*0.25 mm (G6135041091)
SCREW K308W: SMP+SW M3*8L (G75A1300322)
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6.7 Efficiency VS. Load

CHB100W-24S3V3 Efficiency VS. Load
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85%
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75%

70%

Efficiency

65%

60% :
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55% f f f f f f f f

SRS
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CHB100W-24S05 Efficiency VS. Load

CHB100W-24S512 Efficiency VS. Load

90%
85%
80%
75% -

70%

Efficiency

65%

60%

55% f f f f f f

oo
O SR

Efficiency

CHB100W-24S515 Efficiency VS. Load

CHB100W-24S24 Efficiency VS. Load

100%
95%
90%
85%
80%
75%
70%
65%

Efficiency

60%
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CHB100W-48S3V3 Efficiency VS. Load
y
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CHB100W-485S05 Efficiency VS. Load CHB100W-48512 Efficiency VS. Load
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CHB100W-48515 Efficiency VS. Load CHB100W-48524 Efficiency VS. Load
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CHB100W-48S28 Efficiency VS. Load
95% T
90%
85%
80%
75%
70%
65%

Efficiency(%)

60%

55%
o NS o NS NS NS NS NS o
I A S SN

Load

CHB100W-48S438 Efficiency VS. Load

—=— 18Vin

// —e— 48Vin |7
/@ ,,,,,,,, SN N SO [ B
55% H H | H | H H H

Efficiency

Note: The Y-axis (Efficiency) shows values from 55% to 90% EXCEPT on models 24S15, 48512, 48S15 and
48S24. Because these models may operate at efficiencies of 90% or higher, the Y-axis (Efficiency) shows values

from 60% to 100%.

6.8 Test Set-Up

The basic test set-up to measure parameters such as
efficiency and load regulation is shown below. When
testing the modules 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:

_ Yoxdo 1000,
Vin x Iin
Where:
V, is output voltage,
I, is output current,
Vi, is input voltage,
lir is input current.

The value of load regulation is defined as:

Load .reg = @ x100%

NL
Where:
VgL is the output voltage at full load
V. is the output voltage at no load

The value of line regulation is defined as:

Linereg = Vi = Vi x100%

Vie
Where:
V. is the output voltage of maximum input
voltage at full load.

15

V. is the output voltage of minimum input
voltage at full load.

A +Vin Vo
+Sense
il @®
Vin— =l Tim — ()
- Load
-Sense
-Vin -Vo

CHB100W Series Test Setup

6.9 Output Voltage Adjustment

Output may be externally trimmed (£10%) with a fixed
resistor or an external trimpot as shown (optional).
Model specific formulas for calculating trim resistors
are available upon request as a separate document.

+SENSE(8)O +SENSE(8) 0 e—
TRIM DOWN
TRIM(7) O TRIM(7) O "—’gjl'ORiTMQPOT
TRIM UP
-SENSE(6)O -SENSE(6) O +——

In order to trim the voltage up or down, one needs to
connect the trim resistor either between the trim pin
and -Vo for trim-up or between trim pin and +Vo for
trim-down. The output voltage trim range is +10%.
This is shown:
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+\out

c .
+Vin +Sense

Trim
R-Load

R ad]_up

_Vin -Sense *
-Yout

Trim-up Voltage Setup

+Vout
© +Vin

+Sense
R adj_down

R-Load

Trim

-Sense
-Vout

o—— -Vin

Trim-down Voltage Setup

Vout (V)| R1 (KQ) | R2 (KQ) | R3 (KQ) |V, (V) | V£ (V)
3.3V 3.0 12 4.3 1.24 | 0.46
5V 2.32 3.3 0 25 | 0
12V 9.1 51 5.1 25 [ 046
15V 12 56 825 | 2.5 | 0.46
24V 20 100 7.5 25 [ 046
28V | 237 150 6.2 25 | 053
48V 36 270 5.1 25 | 0.46

Trim Resistor Values

For 5V Rtrim_up decision
RilVr
VO - Vo _ nhom

For others Rtrim_up decision

Riim wp=( )-R, (KQ)

R1<Vr-Vf<Rz’f&)))

VO - Vu _ nom

RoR3
R2+ R3

Rtrim _up = ( (KQ)
Where:

Reim_up IS the external resistor in KQ.

Vs nom IS the nominal output voltage.

V, is the desired output voltage.

R1, R2, R3 and V, are internal components.
For example, to trim-up the output voltage of 12V
module (CHB100W-48S12) by 5% to 12.6V, Ryim up IS
calculated as follows:

Vo — Vo nom=12.6 — 12 = 0.6V
R1=91KQ , R2=51K(Q, R3=5.1KQ,
V=25V ,V=046V

18.944

—4.636=26.94 (KQ)

Rtrlm _up =
The value of Ryim_down defined as:

Rix (Vo — Vr)

o_nom—Vo

Ririm _down = —R> (KQ)
Where:
Rerim_down iS the external resistor in KQ).
Vs nom iS the nominal output voltage.
V, is the desired output voltage.
R1, R2, R3 and V, are internal components.

For example: to trim-down the output voltage of 12V
module (CHB100W-48S12) by 5% to 11.4V, Ryim_down
is calculated as follows:

Vornom—Vo=12-114=06V
R1=9.1KQ,R2=51KQ, V,=25V

9.1x(11.4-2.5)
0.6

6.10 Output Remote Sensing

The CHB100W series converters have the capability to
remotely sense both lines of its output. This feature
moves the effective output voltage regulation point
from the output of the unit to the point of connection of
the remote sense pins. This feature automatically
adjusts the real output voltage of the CHB100W series
in order to compensate for voltage drops in distribution
and maintain a regulated voltage at the point of load.
The remote-sense voltage range is:

Ruvim _ down =

~51=83.98 (KQ)

[(+Vou) - (-Vou)] — [(+Sense) — (-Sense)] =
10% of Vo_nominal

If the remote sense feature is not to be used, the
sense pins should be connected locally. The
+Sense pin should be connected to the +V, pin at
the module and the -Sense pin should be connected
to

the -V, pin at the module. This is shown in the
schematic below.

Rwire
. +Vout
+Vin
+ +Sense
Vin—  —=C1 .
r Trim R-Load
-Sense
-Vin
-Vout
Rwire
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Note: Although the output voltage can be varied
(increased or decreased) by both remote sense and
trim, the maximum variation for the output voltage is
the larger of the two values not the sum of the values.
The output power delivered by the module is defined
as the voltage at the output terminals multiplied by the
output current. Using remote sense and trim can
cause the output voltage to increase and
consequently increase the power output of the module
if output current remains unchanged. Always ensure
that the output power of the module remains at or
below the maximum rated power. Also be aware that if
Vo.set IS below nominal value, Py max Will also decrease
accordingly because I, max is an absolute limit. Thus,
Poutmax = Voset X lo.max IS @lso an absolute limit.

6.11 Output Ripple and Noise

+\/; +Vo
Vi +Sense | Load
+ Resistor
Vin— Trim = 0T ®
) Sense e ’ BNG
- To Scope
'Vin 'Vo T

Output ripple and noise is measured with 1.0uF
ceramic and 10uF solid tantalum capacitors across
the output.

6.12 Output Capacitance

The CHB100W series converters provide
unconditional stability with or without external
capacitors. For good transient response, low ESR
output capacitors should be located close to the point
of load. PCB design emphasizes low resistance and
inductance tracks in consideration of high current
applications. Output capacitors with their associated
ESR values have an impact on loop stability and
bandwidth. Cincon’s converters are designed to work
with load capacitance up to 1000uF per amp.
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7. Safety & EMC

7.1 Input Fusing and Safety Considerations

The CHB100W series converters have no internal fuse. In order to achieve maximum safety and system
protection, always use an input line fuse. We recommended a 20A time delay fuse for 24V;, models, and 10A for
48V;, models. It is recommended that the circuit have a transient voltage suppressor diode (TVS) across the input
terminal to protect the unit against surge or spike voltage and input reverse voltage (as shown).

FUSE

+

Vin_ — TVS

1

+Vin +Vo

-Vin -Vo

7.2 EMC Considerations

Suggested Circuits for Conducted EMI CLASS A & CLASS B

R-Load

(1) EMI and conducted noise meet EN55022 Class A specifications:

| +Vin +Vo

+Vi +Vo
a U )

L -vi T /l\ -Vin -Vo

Model No. C1 C2 L1
CHB100W-24S3V3| 47uF/50V 47uF/50V 3.4uH
CHB100W-24S05 47uF/50V 47uF/50V 3.4uH
CHB100W-24S12 47uF/50V 47uF/50V 3.4uH
CHB100W-24S15 47uF/50V 47uF/50V 3.4uH
CHB100W-24S24 47uF/50V 47uF/50V 3.4uH
CHB100W-24S28 47uF/50V 47uF/50V 3.4uH
CHB100W-24S48 47uF/50V 47uF/50V 3.4uH
CHB100W-48S3V3| 47uF/100V 47uF/100V 3.4uH
CHB100W-48S05 | 47uF/100V 47uF/100V 3.4uH
CHB100W-48S12 | 47uF/100V 47uF/100V 3.4uH
CHB100W-48S15 | 47uF/100V 47uF/100V 3.4uH
CHB100W-48S24 | 47uF/100V 47uF/100V 3.4uH
CHB100W-48S28 | 47uF/100V 47uF/100V 3.4uH
CHB100W-48S48 | 47uF/100V 47uF/100V 3.4uH

Note: C1, C2 NIPPON CHEMI-CON KY series aluminum capacitors
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A7 BI:11:24 JAN 16, 1995
ACTY DET: PEAK CATALOG
MEAS DET: PEAK OP AYG CARD
MKR 15.18 MHz
23.34 dBpY
RECALL
L0 REF s@.8 dEpV SETUP
15 - e : :
484 CPASS LIMIT RECALL
ATH S 15T
19 dE : :
RECALL
LINITS
RECALL
_____ ANTENNA
.......... Hore
g g Eggd g q g
START 150 kHz STOP 20.00 MHz
T #IF BW 3.8 kHz AVE BW 30 kHz SWP 1.48 sec
Conducted Class A of CHB100W-24S3V3
A7 BI:11:24 JAN 16, 1995
STOP ACTY DET: PEAK CENTER
36.88 MHz MEAS DET: PEAK GP AYG FRED
MKR 15.18 MHz
38.77 dBpl
STHRT
LOG REF £@8.8 dEpY HEED
16
dB/
#ATH |-
CF STEP
AUTO MAN
SWEEP
LOG LIN
More
g g 1k g g BT
START 158 kHz STOP 36.00 MHz
T #IF BW 3.8 kHz AVE BW 30 kHz SWP 1.48 sec
Conducted Class A of CHB100W-24S12
A7 BI:11:24 JAN 16, 1995
REF LEWEL ACTY DET: PEAK REF LUL
86.8 dBpY MEAS DET: PEAK GP AYG
MKR 15.18 MHz
43.68 dBpl
ATTEN
LOG REF £@8.8 dEpY AL
16
SCALE
Log LIH
AUTORANG
ON  OFF
LIN CHCK
ON OFF
More
1 of 3

kHz STOP 20.086 MH=z
EW 9.8 kHz AYGE EW 38 kHz SHF 1.48 sec

Conducted Class A of CHB100W-24S24

START 1E5@
T #IF

i

o R I

I ,--,:. L ,.~'.J | |L“'ﬂ-"

Laind Wl L

Conducted Class A of CHB100W-24548

0.0

4B

1T 1 71
111

[}

0150 0s (MH2) 5

Conducted Class A of CHB100W-48S05

30000
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47 B3a:i1:24 JAN 16, 133E
ACTW DET: PEAK CATALOG
MEAS DET: PEAK GP AVG CARD
MKR 15.18 HHz
2E.2E dBuY
RECALL
LOG REF £@8.8 dEpY SETUR
im —_——
dEs RECALL
LIsT
RECALL
LINITS
RECALL
ANTENNA
: More
L I : a =g
START 158 kHz STOF 20.00 MHz
T #IF BM 3.8 kHz AVG BM 38 kHz SUF 1.48 sec
Conducted Class A of CHB100W-24S05
47 B3a:i1:24 JAN 16, 133E
ACTW DET: PEAK CATALOG
MEAS DET: PEAK GP AVG CARD
MKR 15.18 HHz
47121 dBpU
RECALL
LOG REF £@8.8 dEpY SETUR
16 S—
dEs PASS LIMIT RECALL
S LIsT
RECALL
LINITS
RECALL
ANTENNA
More
L I : a =g
START 158 kHz STOF 20.00 MHz
T #IF BM 3.8 kHz AVG BM 38 kHz SUF 1.48 sec

Conducted Class A CHB100W-24S15

00 dBuY

I T T1
], 1

i )
IR

0o

o150 [MHz) 5

of CHB100W-24S28

30000

Conducted Class A

&
47 B9:11:24 JAN 16, 1335
ACTY DET: PEAK CATALOG
MERS DET: PEAK GP AVG CARD
MKR 15.18 MHz
45.38 dBpY
RECALL
LOG REF 8@8.8 dEpw SETUP
16 =
cloe RECALL
o L1sT
i@ def’
RECALL
LINITS
He SE RECALL
SC FC
Score ANTENHNA
Beccmcfhce e it e ; ——
o 2 83¢ g q, g
STHRT 158 kHz STOP 28,88 MHz
T  #IF BW 3.8 kHz AVG BW 38 kHz #SWP 1.48 sec

Conducted Class A of CHB100W-48S3V3

W00 dB

[}

0150 0s (MH2) 5

Conducted Class A of CHB100W-48S12

30000
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900 dBul
A7 @9:i4:24 JAN 16, 1995 = —
ACTY DET: PEAK CATALOG
MEAS DET: PEAK QP AVE CARD
K z

LOG REF 28.8 depV SETUP —| N
i@

SpPASS TLIMIT T : RECALL

LIST

RECALL
LIMITS

RECALL
) AHTEMMA

. . Dol Do . Mor
START 15‘8 kl-‘lz —— - - — STOP 2@8. BB MH Lot s
T #IF BEW 9.8 kHz AVYGE EBW 38 kHz SWF 1.4 0150 08 (MH2) s 3w
Conducted Class A of CHB100W-48S15 Conducted Class A of CHB100W-48S24
‘\I]e c:‘:; (;':I: #225 - Date: 2009477 Time: |4 114810
| [a: =
11
=
“ ! . 1 Ak R
f y ! : Il L |
iy " (N l” | ” i
! | | \ it |
f va‘f UJUUN ik JL\NleNWJn\'M WUMN"\.J\ \JL WMLJ.W “U diyph U-."' ",\,:\;___‘_M,||______" “ | | | I I ‘ V l ‘
o
3] 05 IMHz) 30000 s us M 3
Conducted Class A of CHB100W-48528 Conducted Class A of CHB100W-48548

(2) EMI and conducted noise meet EN55022 Class B specifications:

oo _T_ +Vin +Vo Vo
a U Tcz
Vi -Vin -Vo -
Model No. C1 C2 L1

CHB100W-24S3V3 220uF/50V 220uF/50V 3.4uH
CHB100W-24S05 220uF/50V 220uF/50V 3.4uH
CHB100W-24S12 220uF/50V 220uF/50V 3.4uH
CHB100W-24S15 220uF/50V 220uF/50V 3.4uH
CHB100W-24S24 220uF/50V 220uF/50V 3.4uH
CHB100W-24S28 220uF/50V 220uF/50V 3.4uH
CHB100W-48S3V3 47uF/100V 47uF/100V 3.4uH
CHB100W-48S05 47uF/100V 47uF/100V 3.4uH
CHB100W-48S12 47uF/100V 47uF/100V 3.4uH
CHB100W-48S15 47uF/100V 47uF/100V 3.4uH
CHB100W-48S24 47uF/100V 47uF/100V 3.4uH
CHB100W-48S28 47uF/100V 47uF/100V 3.4uH

Note: C1, C2 NIPPON CHEMI-CON KY series aluminum capacitors.
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(3) EMI and conducted noise meet EN55022 Class B specifications for Vo: 48V

Ll
I o Ao |

Y
/

Nn Vo

Case

1l
”C3

Model No. C1 C2 C3 L1

CHB100W-24548 100uF/50V 100uF/50V 2200pF/2KV 0.53mH

CHB100W-48548 47uF/100V 47uF/100V 2200pF/2KV 0.53mH

Note: C1, C2 NIPPON CHEMI-CON KY series aluminum capacitors, C3 is ceramic capacitors.

A7 BI:11:24 JAN 16, 1995 A7 BI:11:24 JAN 16, 1995
ACTY DET: PEAK CATALOG ACTY DET: PEAK CATALOG
MEAS DET: PEAK @GP AVE CARD MEAS DET: PEAK GP AVE CARD
MKR _1E.18 HHz MKR _1E.18 HHz
253.16 dEpW 36.4% dEpi
RECALL RECALL
LOG REF £@8.8 dEpY SETUR LOG REF £@8.8 dEpY SETUR
ig - — - - — - ig - — - -
Jo.PAss LIMIT 0 il RECALL PSS LINIT T Ll RECALL
: : Lo LIST : : LIST
RECALL RECALL
LINITS LINITS
Wa SB RECALL Wa sBf.. RECALL
SCFC SCFC
Coant ANTEMHA Coant ANTEMHA
""" fremaecy o B More edpacey Epocpogiolag B More
: P I : q S39E : P : : : R : q S39E
STHRT 158 kHz STOP 5@8.868 MHz STHRT 158 kHz STOP 5@8.868 MHz
T #IF BW 3.8 kHz AVE BW 38 kHz SWF 1.48 sec T #IF BW 3.8 kHz AVE BW 38 kHz SWF 1.48 sec
Conducted Class B of CHB100W-24S3V3 Conducted Class B of CHB100W-24S05
47 BI111:24 JAN 16, 19935 47 BI111:24 JAN 16, 19935
ACTY DET: PEAK CATALOG REF LEWEL ACTY DET: PEAK REF LUL
MEAS DET: PEAK GP AYG CARD 86.8 dBpY MEAS DET: PEAK GP AYG
MKR _1E.18 HHz MKR 1E.18 HHz
33.33 dEpl 41.95 dEpl
RECALL ATTEN
LOG REF £@8.8 dEpY SETUR LOG REF £@8.8 dEpY AL
ig - - — - ig - - — -
gg;N Lo pass LIMIT @ Tl : RECALL Lo pass LIMIT @ Tl : SCALE
ioRE : - : LIST : - : LOs LIH
RECALL AUTORANG
LINITS OM  OFF
Wa SB RECALL Wa sBf.. JLIn eHok
St FO ANTEMNA St FO ON OFF
ACORR ACORR
....... Hore ooy Hore
: : I : q S39E : P : : : R : q S39E
STHRT 158 kHz STOP 58,0868 MHz STHRT 158 kHz STOP 58,0868 MHz
T #IF BW 3.8 kHz AVE BW 38 kHz SWF 1.48 sec T #IF BW 3.8 kHz AVE BW 38 kHz SWF 1.48 sec
Conducted Class B of CHB100W-24S12 Conducted Class B CHB100W-24S15
800 dBuv
47 B9:11:24 JAH 16, 1995 i —
REF LEVEL ACTY DET: PEAK REF LUL B —
8.8 dEpY MEMS DET: PEAK OF AVE
NKR 15.18 MHz
23,27 dEpY
ATTEN
LOG REF 86.8 dEpY AUTO MAN |
ia - —
gbd sl PSS LINIT SCAHLE
ATH S LoG LIH I
16 de o Los
40 ! il /!
AUTORANG \ﬂM
ON  OFF
e VWM‘U\‘J ﬂ A | UM m | WWM
LIN CHCK ul J N
OH OFF W : il JwNﬂJﬂ' «J A
: B : More
: i : q B8
START 158 kHz STOP 39.98 MHz
T #IF BW 3.8 kHz AVE BW 38 kHz SHP 1.48 sec e
0150 05 IMHz) 5 30,000

Conducted Class B of CHB100W-24524 Conducted Class B of CHB100W-24528
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.
P-4 @9:144:24 JAM 16. 199E
ACTY DET: PEAK
MEAS DET: PEAK @GP AYGE
NKR 15 18 MHz
| 5.31 dBpY
g
B i | LOG REF 8@.8 dBpY
. 33/ : ;
#ATH ”PﬁSS.LIM¥T
18 dE : :
" i ;
{1 1
[ |
| |
.L v‘za,,w Al WA SB|....ne
. SC FC
ACORE
¥ START 158 kH=z STOP 28.88 MH=z
o0 as i) 2000 T #IF BW 3.8 kHz AVGE BW 38 kHz #SWF 1.48 sec
Conducted Class B of CHB100W-24S48 Conducted Class B of CHB100W-48S3V3
.
P-4 @9:144:24 JAM 16. 199E P-4 @9:144:24 JAM 16. 199E
ACTY DET: PEAK CATALOG ACTY DET: PEAK
MEAS DET: PEAK QP AVG CARD MEAS DET: PEAK @GP AYGE
MER 15.18 MHz MER 15.18 MHz
41 .81 dEpV 33 .48 dEpV
RECALL
LOG REF £@8.8 dEpY SETUR LOG REF £@8.8 dEpY
i@ - - i@ - -
dE~ : : 4B~ : g
#ATH |- ”PﬁSS.LIM¥T REE?;# ®ATH |- ”PﬁSS.LIM¥T
1@ dE . : 1@ dE .
RECALL
LIMITS
WA SB RECALL WA SB
SC FC SC FC
ACORE GLAUELLE ACORE["
More
: 1 of 3 :
STHRT 158 kH=z STOP 28.88 MH=z START 158 kH=z STOP 28.88 MH=z
IF BW 3.8 kHz AVGE BW 38 kHz SHF 1.48 sec T #IF BW 3.8 kHz AVGE BW 38 kHz #SWF 1.48 sec
Conducted Class B of CHB100W-48S05 Conducted Class B of CHB100W-48S12
P-4 @9:144:24 JAM 16. 199E P-4 @9:144:24 JAM 16. 199E
STOR ACTY DET: PEAK CENTER ACTY DET: PEAK
28.88 MH=z MEAS DET: PEAK QP AVG FREQ MEAS DET: PEAK @GP AYGE
MER 9.91 MHz MER 15.18 MHz
34 .28 dEpV 41 .72 dEpV
START
LOG REF £@8.8 dEpY HEED LOG REF £@8.8 dEpY
18 —— = : i@ ——
4B/ - T g 4B/ -
#ATH |- ”PﬁSS.LIM¥T MEAS UNCHL- - #ATH |- ”PﬁSS.LIM¥T
16 de|" : : . . 18 dE : :
CF STEP
AUTO MAM
WA SB SWEEP WA SB
SC FC SC FC
ACORE (LREEL (L2l ACORR([""
. More .
1k g g BT 1k g
STHRT 158 kH=z STOP 28.88 MH=z STHRT 158 kH=z STOP 28.88 MH=z
IF BW 3.8 kHz AVGE BW 38 kHz #SWFP 287 msec #IF BW 3.8 kHz AVGE BW 38 kHz SHF 1.48 sec
Conducted Class B of CHB100W-48S15 Conducted Class B of CHB100W-48S24
500 dBuV EiL

a0

O
M W'\V_Wﬂwj&“m mMﬁJ’LﬂWMJ\fWJ\‘W JM&J‘P ‘ ’U

o

0o

a1 1MHz) 3000

Conducted Class B of CHB1OOW -48S28
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T3
v

=0 05

Conducted Class B of CHB100W-48548

CATALOG
CARD
RECALL

SETUP

RECALL
LIST

RECALL
LIMITS

RECALL
AHTEMMA

More
1 of 2

CATALOG
CARD
RECALL

SETUP

RECALL
LIST

RECALL
LIMITS

RECALL
AHTEMMA

More
1 of 2

CATALOG
CARD
RECALL

SETUP

RECALL
LIST

RECALL
LIMITS

RECALL
AHTEMMA

More
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8. Part Number

Format: CHB100W — 1l X OO L-Y

Nominal Number of
Parameter Series Input o Output Voltage Remote ON/OFF Logic Mounting Inserts
utputs
Voltage
Symbol | CHB100W 1l X 00 L Y (Option)
3Vv3: 33 Volts
05: 05 Volts
24: 24 Volt 120 12 Volts N Positi Cl Mounti
: olts . . ) one: ositive . ear Mounting
Value | CHBT0OW | 4o ygvoits | S° Single | 150 15 Volts N: Negative C' Insert (3.2mm DIA)
24: 24 Volts
28: 28 Volts
48: 48 Volts
9. Mechanical Specifications
9.1 Mechanical Outline Diagrams
All Dimensions In Inches(mm)
Tolerances Inches: X.XX=+0.02 , X.XXX=+0.010
Millimeters: X.X= £0.5 , X.XX=10.25 0.18 min
[4.6]
Mounting Inserts ‘ ﬁ‘g’%
M3*0.5 Through 4pl. [ ’ 2*R1.50
- | g3 -
Qo
o ‘ O C"E Pin | Function
‘ ! $g o 1 | +Vinput
o =
4 ‘ 5% s=| 5 2 | on/off
\ o 3 | CASE
| | !
I —$3 ‘ 6 o~ = 4 | -VInput
_9%/8g| 88|83 | _ BOTTOMVIEW | . 5 | -VOutput
oL ‘o o= [ T
<9 o 6 | -Sense
-2 ‘ 8 —o- = 7 | Trim
| 8 | +Sense
-1 ‘ 9 o - 9 | +VOutput
o | o
| |
!
1.90
[48.3]
2.28
[57.9]
CINCON ELECTRONICS CO., LTD.
Headquarters: Factory: Cincon North America:

14F, No.306, Sec.4, Hsin Yi Rd.

Taipei, Taiwan
Tel: 886-2-27086210
Fax: 886-2-27029852

E-mail: support@cincon.com.tw

Web Site: http://www.cincon.com

No. 8-1, Fu Kung Rd.

Fu Hsing Industrial Park
Fu Hsing Hsiang,

Chang Hua Hsien, Taiwan
Tel: 886-4-7690261

Fax: 886-4-7698031
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Tel: 805-639-3350
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