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l ntroducti on

he CQM6O0W series of medical dc-dc converters offers 60 wat
f 5, 12, 15, 24, +12, +15VDC with industry standard quart
6vVDC (24VDC nominal), high efficiency up to 93.5% and very
nergy critical systems.

Compl i ant with | EC/UL 60601-1 3rd for 2 x MOPP, EN/ I EC 60
5000VAC, very low |l eakage current <4.5uA, design meets CF

temperature rawmgdO0&mn -04@i onal heat sink is available to ex"
The standard control ofnunodftdiosn d iivrecloud e egamotve ) aowd 149020 % t o
to -5%) adjustable output voltage.
Fully protected agai nst i nput UVLO (under voltage | ock o
temperature and continuous short circuit conditions.
CQM6O0OW series is designed primarily for medical application
tel ecommunicati ons, battery operated equipment and industri
2 . Pin Function Description
Single Output Dual OQutput
o 3 -Vin -Vo 4 O o 3 -Vin -Vo 4 O
-Sen 5 o -Sen 5 o
o 2 ON/OFF Trim 6 o o 2 ON/OFF Com 6 ©
+Sen 7 o +Sen 7 o
o1 +Vin +Vo 8 O o1 +Vin +Vo 8 O
@ 9 o @ Trim 9 o
No Label Funjcti on Description Ref e
1 +Vihp +V |l nput Positive SupplylSéatpuen 7.1
2 ON/ O|F F Re molEet ©Omrd OIf f Remot e On/ Of f GDendtriodn 6. 5
3 - Vi|n -V I nput Negative Suppl Selcnpwtn 7. 1
4 - Vo -V Dutput Negative Power |Pet¢ttpiuon 7.2/ 7|3
5 -Senpn -Sense Negative Output Beemnd ti @ NS én He
6 Trim Tri|lm External Out put Vol|Sttazdge oAdjousgt mgnt ( Singl
Com Co mmo|n Common Power Output |SeRudlonOurt. put7)| 3
7 +Sen +Sense Positive Output Re&enoticoBeh se
+Vo +V Qut put Positive Power Bwetcpguton 7.2/ 7)) 3
9 - - NP No Pin --
Trim Tri|lm External Out put Vol|Stteage oAdjousgt mgnt ( Dual
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3. Connection for Standard Use

The connection for standard use is shown below.
External output capacitors (C1, C2) are recommended
to reduce output ripple and noise, 1uF ceramic
capacitors for all models.

”””””” Heat Sink
F1 =V
+Vin Vo
+Sen _T
DC TVS Noise Remot
X i om0 L oN/OFF
Filter On/Off wim L 1C1 ||Load
-Vin
-Sen
-Vo —l
”””””” Heat Sink
+Vin +Vo
+Sen _T c1
i = Load
DC TVS Noise Remoto
x i oMot I oN/oFF
Filter On/Off Com
~Vin Tim - G2 DLoad
-Sen
-Vo —l

Symbol Component Reference
F1, TVS Input fuse, TVS Section 10.1
c1, G2 External capacitor on Section 7.2/7.3

the output side
External input noise

Noise Filter ) Section 10.2
filter
Remote On/Off External remote Section 6.5
on/off control
Trim External .OUtPUt Section 6.7
voltage adjustment
. . Section
Heat Sink External heat sink 9.2/9.3/9.4/9.5
+Sense/-Sense - Section 6.6

4. 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:

1 Efficiency
T Load regulation and line regulation
The value of efficiency is defined as:
®

@ o PnTTP

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:
0€ QIBQd)— primb

Where:
VeL is the output voltage at full load
VL is the output voltage at no load

The value of line regulation is defined as:
0 08 QBQO,O— pmtmth

Where:

VuL is the output voltage of maximum input

voltage at full load

Vi is the output voltage of minimum input voltage

at full load
A +Vin +Vo —
+Sen
Vin= C;: @) on/oft Trim |- 2] c3
I ) -Sen
-Vin Vo
CQM60W Series Test Setup
C1: None
C2: 1uF/1210 ceramic capacitor
C3: None
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<<
5. Recommend Layout ,h~ PCBL . " Solder: oo
. - a [ ee a e- 0 erin ro
Footprint and Solder%ing f"fo¥ matfi o'n g
The system designer or end us§Sepn§g + oo et al
and other components in theguh m yerter
meet the spacing requirement.s2ofgd Em i s
approved. Low resistance and qi5g / \ ut
traces are the norm and shougqoé A/——-/‘/ \ i bl e.
Due consideration must alsoq,bsq} / | ow
i mpedance tracks between po'wer0<'/ ) ) ) i
out put grounds ‘ ‘ ‘
0 50 100 150
é'yz.g] Ti me (Seconds)
2.000
[50.80]
-1 S 6. Features and Functio
ool 8% | 7o 3
lg 88y 2 sy (88
i :0 ’ 40\\ l‘"13 PLATED THROUGH HOLE
i AN 2amm pap sz 6.1 UVLO (Under Vol tage Loc¢
T‘”Zifw ‘ \“1§ngf§3§HROUGHHGLE I nput under voltage | ockout is s
- aee - 35T;;;UZHHOLE series unit. The unit will shut
Note: Dimensions are in inches [millimeters] =mm dr o ps bel ow a t hreshol d, and t he
Single Output Modul e i nput voltage goes above the uppe
- \2'72.3\ - Vin Vs 1lin
2.000 6.
[50.80] —_ High to Low
r 8§§§ < 5.0 Low to |High
Iy [,h Sodb ! c4'0
sz 25 8% . e N
=8 ~8 52 i 50155 _
T I° 4()0\\\ "1.3mm PLATED THROUGH HOLE 2.9
N 2.5mm PAD SIZE
TOP VIEW 1.0
1.86 L ~1.8mm PLATED THROUGH HOLE
(472 "\ 3.3mm PAD SIZE 0.
\3.5mm THROUGH HOLE 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 11
Note: Dimensions are in inches [millimeters]
Vin (V)
Dual OQutput Modul e
Clean the soldered side of the module with a brush,
prevent | iquid from getting into the module. Do not cl ean
by soaking the module into |liquid. Do not allow solvent
to come in contact with product | abels or resin case as
this may change the color of the resin case or <cause
del etion of the |l etters printed on the product | abel. Aft el
cleaning, dry the modules wel/l
The suggested sol derfionrg uipr otho i4s- 1402 0RN10
seconds (l ess t han 90WwW) used in doubl e PCB and
multilayer PCB, The other one is used in the single PCB is
385N10 for up to 2-6 seconds (l ess than 90W).
Furthermore, the recommended soldering profile is shown
bel ow, and PCB | agoctionslOefRerring to



CQMG60W Series

Application Note V10 septembre 2025

6. 2 Over

Current/ Short

Over Temperature Protection

All models have internal over current and continuous 14
short circuit protection. The unit operates normally once 12 = Shutdown
the fault condition is removed. At the point of current o = Recovery
limit inception, the converter will go into hiccup mode —_
protection. s 8
3 6
(e}
>
4
Vo 2
080 85 90 95 100 105 110 115 120 125 130
Tcase @ 0
Ton Toff Ton | Toff Time
0.63[16.0]
1 Temp. measurement point
< [ 1
|
® O
lo = ‘
N
|h.. |
o
i o
Ton Toff Ton | Toff Time ‘
‘ O
i
TOP VIEW
INPUT OUTPUT

6.3 Output

Over

Vol

t ag¢

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 U U
external circuit can be used via the remote on/off pin.

Note:

Please note that device inside the power supply might
fail when voltage more than rate output voltage is
applied to output pin. This could happen when the
customer tests the over voltage protection of unit. OVP
can be tested by using the trim up function. Consult us
for more information.

6.4 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 point of the case is offset by 16mm toward the

input side.
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6.5 Remote On/ Of f 6.6 Output Remote Sensing
The CQM60W series all ows tThhee WCsQeM6 O0MWo sewi esh cbheerter h

as
modul e on and off el ecamnm/omfifceahotyelwi thenshe bembteéi nes of it
featur e. Al l model s ar e avamolveebsl & hien efige<itti ivee oludpgiut 0 vahd a
inegative |l ogico (optional )thwercutomst dhet henvertet ot urhres p
on if thlhe/rogihates high (>3.r5eVmact & os@dmy/ecpbns. This feature
open circuit). Setting the tphen doawl (Qutputclv@iNVtdage wofl |t her f
the converter off Theons/iogfinfaol d ceraped nsodt e¢ heomr emot ¢age drops
i nput is defined with respentati nttoaigr oau nrde g ullfa tneodt wucslitnagg et haet
r e mootne/ op if n, |l eave the pin opemot(ecosrewmeret evrol wialgle remange i s:

on) . For 5Vout:

Model s with part number e ine atlve
| ogi c0 omée nvdetfres i on . The un|tf (toﬁﬁynsowlfvlf Izlﬁ§ g I (-S
remootne/ opifn is high (>3.5VdtO0 %o 67f5d/n\1¢1a|0r open

circuit). The ¢ onovnelrotpeafrn t|mr&m$ orsh t he
low (0 to <1.2Vdc). Not e Qi rSgnverter is off by
default. [(ol'u)V -ouf]-M [ (+Sense) 1T (-S
L?%:C S[E}\lteegative Logic Po%ot @fﬂ‘b’éllnca'
Logic Ljow Moldul e on Wms@ul%empfe sense is in. USQ' tr
- - connected by twisted-pair wi r e
Logic High Module off sen'\éo'dn‘d poantterns short, heave c
The converdrlkodriferncotiet bui | t par;teq WEV e fleamaged. Output v
The ground pin OanD@IﬂItClsdltdLlen%e ecause i mpedance of
pin. Inside connecti on sees B 9\/'0” when length of wire is
shown in the schematic bel ow.
r : Wire as close as passible
Remote i |
| ' +Vin +Vo
: : +sen F R-wire L
[ |
: +Vin : Vin%-_ C1=< —On/Off Trim | Co — R-Load
| |
: : Vin -S.\e/z —  R-wire —
[ |
: Voltage : If the remote sense feature is n
: Detector : pins shoul d be connected |l ocal |
| = [ shoul d be conneacptiend ato tthhee movd u l
_ : | : the -Sense pin shoul doupbien catnnec
VIR PN E— | the modul e Wire betwaemd+Sens
: N : bet ween - Sedus@s asildor-tV as possi bl
L | wiring should be avoided. The <co
Connection examples see beILbrva.table by noise coming from |
shown in the schematic bel ow.
B Re mot ™ oRemot e "
l: Vi Al
¥. M wn +Sen [ [ Rewire
— S Vvin S vin vin'= c1== oot Trim |- Co== <R-Load
Remot e TRemote Vin _S_Sz_l Rl
\ Short at pin root
o- Vin - Vin

Remote On/ Off Connection Exampl e

7
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Not e: _ o
Al t hough the output voltage N +S ed or
en

decreased) by both remot e $ ]
maxi mum variation for the out , R trim_down rger of
the two values not the sum o Trim R-Load$ p u't
power delivered by the modul € I tage
at the output terminals mul ti . _Sen surrent .
Using remote sense and trimo—|-Vin Vo
vol tage t o increase and CON | |l = - . e
power output of the module if outTprqtm @djvgnre\,rb'qtédeemasleq%p
unchanged. Always ensure that the output (fower
module remains at or bel ow thé&e &RMEG MY W?4r%f5edv$l%%ﬁe’?@ﬁ BS:
Al so _be awad.eei tsh abte | iofw \n_omi nla_l Y, IcLBep’o 008(1)0)(;1
Pout. maxi 'l al so decrease.mgscor di ngl y—beeause—i pum
an absol ut e odti dFket Ve TRl s, aPso an X8TPpQ W
absolute Iimit. The CQMBOW-24S12 valtdéneid Rs:

_ &p

pxX8yYuu 80

o)
6.7 Output Voltage AdjustﬁﬁentcsToJ oo wan
Out put may be externally 2}200 to -10%, )
eX o i SVEL0% to 5% with BN Geued LI Le LT A ngnen as:
external trim pot as shown (optional) . .woBodel specific
formulas for calculating trim r%\s.istosrs(b i€ a%@W il able upon

ot h

request as a separate document .

Ve o Ve The CQM60W-24S24ivalediéned Rs:
‘s o 'y pup8po
‘ (80CW Wj
The CQM6O0W-24D1:2 ;v @ledé nefd Rs:
pup8po

Y o 8U
‘ T 8TIS W o

-Sm—j The CQM60W-24D15 ;v @ledé nefd Rs:
- Vo - VO - Vo . pTOJSpXU

G 8w

Tr ioR———p¢ VR

Y - - o 8lum
In order to trim the voltage up of 8@®8WH Wione needs to
connect the trim resistor e, é]reé' bet ween the trim pin and
-Sense for trim-up or betweenRtrr”hrg E"hré %Qge-rr§s s?egpgtor i
trim-down. The output voltage R/r|m T a \}\5); (E/o, |
exceptt 3¥ is +10% to -5%. This i§°'m§h3 § nom na tpu vol!
ois the desired output volta
o—4+Vin +Vo For example, to trim-up the out
+Sen modul e (CQM6OW-24D12) tbhiyw iu3s0% t o
calcul ated as foll ows:
Trim % R-Load Vo=N14. 4 Vzhv2V
R trim_up
Y pup8po c8w wdP X p
o vin 'i‘?g T8QTWPTI8T pg

Trim-up Voltage Setup
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The typicalkrivwalhbue of R The CQM6O0W-24S05iwvadkkeéi aedRas:
Trim ub (5n3/) | 12V 1|5 v v TPB8WWY PEWX W o bm
Riri m Koq ) X 8 TP @ w
1% 61. 935 231. 71 256. 72 .
> % 59 49 113 90 Tll"bes.ggMGOW-24Slt2rin\/_aotd,ﬂé|uédRas:
3% 19.47 V4. 64 83..57 POowW8p ocdp
4 % 14. 21 55.00 61.93 ¢ 81 Wy ®
> % 11.06 3. 22 TRe9tQM6OW- 24515 wadieéi abdRas:
6 % 8. 96b 35. 37 40.29 omga8v .
7% 7. 4p do9. 76 34. 10 c8rap « Pm
8 % 6. 3P 2l5.55 29. 47 .
9 % s 4% 12 28 L?IesGCQMGOW-248214in\/_a0t\i,ﬂé|uédRas:
10% 4. 175 19. 66 22. 97 wpg8MGU ¢ oom
11% 17|52 20.61 ¢ 8 0 CWf ®
12% 15473 18798 CQM6OW-24D12 vadheéi akdRas:
13% 14|22 16. 98
14% 12/93 15. 5% w,pcsnsu ¢ abm
15 % 11] 81 14.31 T8OTW; WS
16 % 10/ 83 13TIR8 CQM6O0W-24D15vadeéi akdRas:
17% 9.96 12.28 POCULUBQCU
18 % 9.1 9 11. 4% YITY ©3 Cwadm
19% 8.50 10.67
20 % 7. |88 9.VWhere: _
Ririm bosvnt he external resistor
Trim ub (20‘3)V | N12|V K15V xo,.noims t he nqminal output vol:
Reri ol KeQ ) o is the desired output volta
1% 267.|53 267 .53 Fpro.eexBampl e: to trim-down the o
2 o 131./81 131. 81 mogailoez (CQMB6OW-24S12)trbyddd®d % t o0
3 % 86 . 88 E 6 58 caaillghllated as foll ows:
4 % 63.96 53. 96 M= 58 . &V .Fo2 V
5 % 50. 39 50. 39 38.97 poYsp .
6 % 41. 34 11. 34 33{.82 ¢81pg p118pL|Jc8p M8 ¢ X
7 % 34. 88 B4. 88 26. 72
8 % 30. 03 BO. 03 22.89
9 % 26. 26 P6. 26 19.91
10% 23.24 23.24 17.53
11% 20.(78 20. 78 15.58
12% 18.1(72 18.72 13.96
13% 16.198 16.98 12.59
14% 15.149 15. 49 11. 41
15% 14.20 14.20 10. 39
16% 13.106 13.06 9.50
17% 12.107 12.07 8. 71
18% 11.118 11.18 8.01
19% 10.139 10. 39 7. 38
20% 9. 6|7 9. 67 6. 82
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The typicaliriwadome of R L1 To Oscilloscope
Trim dpwn5V | 12\ 15 v ~—5 “Vin
(%) Rerim @) Vit ke =Ci ] R Load
1% 116./39 571. 58 326. 28 e
2% 56. 50 279.74 406414 “Vin
3% 36.53 182. 46 266.009
4% 26. 55 [ 33. 82 '-119'61027JH
5 % 20. 56 104. 64 Clga. _ _
Cln: 10uF/50V ceramic capacitor par
6 % 85.18 126. aq umi num capacitor
7% 71./28 106.04
8 % 60./ 86 91._03 . .
5% 5 (75 797362 Out put Ri pple and Noi se
10 % 46| 27 70.03 “Vin vo
csdm
Trim dpwn24V | N1dv N15V _
( %) Rtrim_@dve ) ViF T[oN/ OFF ot EL\ICSCL?p-eLoad
1% 1614|. 98 1614.098 2306 . § o
2% 795./99 795.99 113844 vin _Vfl
3% 522./99 522.909 749.16 = 50 me
4 % 386,49 386.49 554'SZSingIe OQutput Ri ppl e Noi se
5 % 304./60 304.60 437.73
6 % 250./00 250. 00 359.88),y,, +Vp
7 % 211./00 211.00 3p4.27 +Se c ffcs“)pe
8 % 181./75 181.75 2p2.56
9 % 15900 159.00 V'Qf?go.lz_ON/OFRT:(:'_mC R-Load
10 % 140] 80 140.80 2004 . 17 ~sia To sdope
-Vin - Vile
2 50 mre
7. |l nput / Output ConS|d[gaugla[)ultg)urt\smppleNoise

] cil, C2: 1uF/ 1210 ceramic capacitor
7.1 Input Capacitance ahipguherPpWer aMPdili€@e measure

The converters must be cononepbedtoons | caer AG s sowutcreut . A 2
i mpedance. To avoid problemsswilthodoopesitabndbirmgl spuused fo
inductance should be | ow. Akge, ctomQ/e'nrtﬂ'vbtnaclapgarco'dnodScl(|C¢ nNd n
should be placed close to thgoGPOPQHVEEL ES apyEed®@ing tRi §€ki n
EheiﬁxheTn%ld of

couple distribution inductagngqg. Id,q}l\gqe,vebq,ac
i nput capacitors are chosenenfeorgysmalcatbsl ead i PRI anhapdbi ng |
capability. Low ESR capacitofeéatailfg gé’ deghpPphhBoubi Vot¥iklge
as shown as below represend st ptytPinodlsemMgasvhemedhverter.
met hods for reflected ripple current. Cl and L1 simulate
a typical DC source impedanc |pple
current is measured by curre S—, | { n
a simulated source Inductanc

Ground Clip

10
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Another method is shown in below, in case of coaxial-
cable/BNC is not available. The noise pickup is
eliminated by pressing scope probe ground ring directly
against the -Vout terminal while the tip contacts the +Vout
terminal. This makes the shortest possible connection
across the output terminals.

Ground Ring
| |
= s
+\Vo -Vo
External MLCC
7.3 Output

The CQM60W 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 (<100mm). 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 to
see specifications.

8. Series and Parallel Operation

8.1 Series Operation

Series operation is possible by connecting the outputs
two or more units. Connection is shown in below. The
output current in series connection should be lower than
the lowest rate current in each power module.

DC/DC Converter 1

+Vin ¢ A +Vin +Vo o+Vout
+Sen
D1
C1=< C2=< —On/Off Trim 52 10KQ >
-Sen
-Vin -Vin Vo
DC/DC Converter 2 H Load
A +Vin Vo
+Sen
D2
C3=< —On/Off Trim f—2 10KQ >
2 -Sen
vin Vo o -Vout

Simple Series Operation Connect Circuit

L1, L2: 1.0uH
C1, C2, C3: 470uF/100V ESR<0.04Q

11

Note:

1. If the impedance of input line is high, C1, C2, C3
capacitance must be more than above. Use more than
two recommended capacitor above in parallel when
ambient temperature becomes lower than -20 .s

2. Recommend Schottky diode (D1, D2) be connected
across the output of each series connected converter,
so that if one converter shuts down for any reason,
then the output stage won’t be thermally overstressed.
Without this external diode, the output stage of the
shut-down converter could carry the load current
provided by the other series converters, with its
MOSFETs conducting through the body diodes. The
MOSFETSs could then be overstressed and fail. The
external diode should be capable of handling the full
load current for as long as the application is expected
to run with any unit shut down.

Series fors gutput operation is possible by connecting

Capaci t anc e theoutputs two units, as shown in the schematic below.

DC/DC Converter 1

L1 +Vo

+Sen

o+Vout

+Vin o +Vin

Cl1 =< C2= On/Off Trim |92 10KQ Load

Ul
|

-Sen

-Vin o -Vin Vo

DC/DC Converter 2 +—o COM

L2 +Vo

+Sen

+Vin

C3 On/Off Trim |2 10KQ Load

Ul
|

-Sen

-Vin Vo

o -Vout

Simple | Output Operation Connect Circuit
L1, L2: 1.0uH
C1, C2, C3: 470uF/100V ESR<0.04Q
Note:

If the impedance of input line is high, C1, C2, C3
capacitance must be more than above. Use more than two
recommended capacitor above in parallel when ambient
temperature becomes lower than -20 .s

8.2 Parall el

The CQM60W series parallel operation is not possible.

Operation
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8.3 Redundant Operation

Parallel for redundancy operation is possible by connecting
the units as shown in the schematic below. The current
of each converter become unbalance by a slight
difference of the output voltage. Make sure that the
output voltage of units of equal value and the output
current from each power supply does not exceed the
rate current. Suggest use an external potentiometer to
adjust output voltage from each power supply.

DC/DC Converter 1

L1
HVin ¢ oL l +Vin +Vo ] o+Vout
+Sen
C1==< C2=< —{On/Off Trim —y%1OKQ %{’] Load
. . -Sen
~Vin ¢ ~Vin Vo > -Vout
DC/DC Converter 2
L2 D2
L ~~5n +Vin +Vo ﬂ
+Sen
C3 :% —{On/Off Trim |2 10KQ
. -Sen
-Vin Vo

Simple Redundant Operation Connect Circuit

L1, L2: 1.0uH
C1, C2, C3: 470uF/100V ESR<0.04Q
Note:

If the impedance of input line is high, C1, C2, C3
capacitance must be more than above. Use more than
two recommended capacitor above in parallel when
ambient temperature becomes lower than -20 .s

S

12
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9. Thermal Design

9.1 Operating Temperature Range

The CQM60W series converters can be operated within a wide case temperature range of -40 to 105
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 quarter brick models is influenced by usual factors, such as:

1 Input voltage range

9 Output load current

1 Forced air or natural convection
f Heat sink optional

9.2 Convection Requirements for Cooling

To predict the approximate cooling needed for the quarter brick module, refer to the power derating curves in section 9.4.
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 105  at the top case, measured point refer section 6.4 (thus verifying
proper cooling).

9.3 Ther mal Consi derations

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 example is presented in section 9.4. 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 CQM60W series is -40°C to +105°C. When operating the CQM60W series,
proper derating or cooling is needed. The maximum case temperature under any operating condition should not
exceed 105°C.

The following curve is the de-rating curve of CQM60W series without heat sink.

Pd vs Ta and Natural Convection without heatsink AIR FLOW RATE |TYPICAL Rca
11 Natural Convection o
20ftJmin. (0.1m/s) 9.0 °C/W
10 Natural - = =
Convection
9
8
7
]
T 6
2
o
ey
3
2
1
0
0 10 20 30 40 50 60 70 80 90 105

Ambient Temperature , T,(Deg. C)
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Example:
What is the maximum ambient temperature fora CQM60W-24S12 operating at nominal line voltage, an output current
of 5.0A, and natural convection?

Solution:

Given: Vin=24Vqc, Vo=12V4c, 10=5.0A

Determine power dissipation (Pq): Pa=Pi-Po=Po(1-n)/n, Pa=12x5x%(1-0.935)/0.935=4.17Watts
Determine Maximum temperature rise: AT=P¢xRc=4.17x9.0=37.53°C

Determine Maximum ambient temperature: Ta=Tc max-AT=105°C-37.53°C=67.47°C

Where:
The Rca is thermal resistance from case to ambient environment

Ta is ambient temperature and Tcmax. iS maximum operating case temperature

Pd vs Ta and Air Flow with heatsink QBT210 AIR FLOW RATE |TYPICAL Rea
11
Natural Natural Convection o
10 Convection 20ft./min. (0.1m/3) 4.78 C/W
’ 100 ftimn. 100 ft/min. (0.5m/s) | 2.44 °CIW
8
7 200 ft./min. 200 ft./min. (1.0m/s) 2.06 °C/W
£ . 300 min. 300 ft/min. (1.5m/s) | 1.76 “CIW
- 400 ft./min. (2.0m/s) 1.58 °C/W
T 400 ft./min.
o 4
3
2
1
0

0 10 20 30 40 50 60 70 80 90 105
Ambient Temperature , Ta(Deg. C)

Example with heat sink QBT210 (M-C421):

What is the minimum airflow necessary for a CQM60W-24S05 operating at nominal line voltage, an output current
of 12A, and a maximum ambient temperature of 75°C?

Solution:

Given: Vin=24Vc, Vo=5Vqc, lo=12A

Determine power dissipation (Pd): Pd=Pi-Po=Po(1-n)/n, Pa=5x12x%(1-0.89)/0.89=7.42Watts
Determine airflow: Given: P¢=7.42W and Ta=75°C

Check above power derating curve: Minimum airflow=100ft./min

Verify:
Maximum temperature rise is AT= PaxRca=7.42x2.44=18.105°C
Maximum case temperature is Tc=Ta+AT=93.105°C <105°C

Where:
The Rca is thermal resistance from case to ambient environment

Ta is ambient temperature and T. is case temperature

9.5 Quarter Brick Heat Sinks
Heat sinks assembly refer to Datasheet-Thermal

14
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10. Safety & EMC

10.1 I nput Fusing and Safety Considerations
The CQM60W series converters have no internal fuse. In order to achieve maximum safety and system protection,
always use an input line fuse. We recommended a 12A time delay fuse for all 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 +Vo
+Sen —I
Vin— Vs & Gl Jonor Trim |- U 2R-Load

-Sen
—‘7 -Vin -Vo _1

The external input capacitor (Cin) and transient voltage suppressor diode (TVS) are required if CQM60W series has
to meet EN 61000-4-4, EN 61000-4-5.

The Cin recommended a 470uF/100V (Nippon Chemi-Con KY series) aluminum capacitor. And the TVS
recommended a SMDJ40A transient voltage suppressor.

10. 2 EMC Considerations

EMI Test standard: EN 60601-1-2, EN 55032, EN/IEC 61204-3, EN/IEC 61000-6-4, FCC Part 15B, ICES-003 Issue
7 Conducted & Radiated Emission
Test Condition: Input Voltage: 24Vqc, Output Load: Full Load

9% CcY2
|1 I
1 1
+Vinc L\)I:j,\,—,_ +Vin +Vo
+Sen
- C1 ==C2
E —onioff  Trim | R Load
-Sen
-Vin rrwy‘—l_ -Vin -Vo _l

Figure1 Connection Circuit
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CY1 CY2
O E ot O O
+UIN
' O | 4o
cl / 2 +UIN woz:' )
|_l‘ o ' \, On/0ff Tri;
X — f-UlN -VouTt
' ‘ O‘ -uo

-VIN CQM&OoW

&t

Figure2 Single Output PCB Top Layout

Figure3 Single Output PCB Bottom Layout

O Cy1l CY2 O
+UIN U0
i ] ,

617 L1 ‘7Q Trim 4

’ N I +VIN +UOUT
m _r.m ‘ ./

, o S On/0ff com. |
‘ g & .5

e ~UIN -vout |
-VIN CaM&oW - -Uo

O

pESES  Hy

Figure4 Dual Output PCB Top Layout

Components Value:

Figure5 Dual Output PCB Bottom Layout

C1

Cc2

CY1,CY2

L1

100uF/100V
Aluminum Cap.

2.2uF/100V
X7R 1210 Ceramic Cap.

100pF Y1 Cap.

0.175mH CMCK
74482210002 Wurth

Note:

C1: 100uF/100V YXJ series aluminum capacitor or equivalent

16
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Conducted Emission (EN 60601-1-2)
CQM60W-24S05

Line Neutral
1,,\Level (dBuV) 1,,,Level (dBuV)
963 ——— 963 ———
I R e — EN60B01-1-2-A (QP)(CISPR 11-61) T — 1 EN60601-1-2-A (QP)(CISPR 11.G1)
& P ——— & o e ———
825 D R T o o e — ENG0601-1-2-A (AV)(CISPR 11.61) 825 e — | EN60601-1-2-A (AV)(CISPR 11-G1)
68.8 68.8)
55.0) § 55.0) 3
41.3] 12 M3 0 17
27.5) ﬂ e FET e P S ,‘lul b 27.5
138 138
015 02 0.5 1 2 10 20 30 Y045 02 0.5 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
Line Neutral
1‘,,Leve| (dBuv) 1",Level (dBuV)
963 ———0u 96.3
e — ENGOB01-1-2-A (QP)CISPR 11-G1) 1] T 1L EN60B01-1-2-A (QP)(CISPR 11-G1)
By e T T e ——L ENG0601-1-2.A (AV)(CISPR 11.61) B8 ——————— ||| EN60601-1-2-A (AV)(CISPR 11.G1)
68.8 68.8
55.0) 7 55.0
B 10 "
413 41.3 f [ ‘
|
275 27.5] ALY A
138 138
015 02 0.5 1 2 10 20 30 015 0.2 05 2 10 20 30
Frequency (MHz) Frequency (MHz)
Line Neutral
1"\Level (dBuV) 1‘“Lever (dBuV)
963 P———— L 963 P
— ENGOB01-1-2.A (QP)CISPR 11.G1) — ENGOB01-1-2-A (QPYCISPR 11-G1)
. [ f———— 2 i“
B25 R S s o = ~——— EN60601-1-2-A (AV)(CISPR 11.61) 825 EN60601-1-2-A (AV)(CISPR 11.61)
68.8) 68.8
55.0 48 10 5 55.0 5 W 3
41.3] m M3
275 J 215
138 138
015 02 0.5 2 10 20 30 015 02 0.5 1 2 10 20 30
Frequency (MHz) Frequency (MHz)
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CQM60W-24S24

Line Neutral
‘.,‘Level (dBuV) 1‘“Lwel (dBuV)
963 P %3 ——
r— ENBOBO1-1-2-A (QP)(CISPR 11-G1) e —— EN6OB01-1-2-A (QP)CISPR 11-G1)
A 2 Eﬂ
$e3 EN60601-1-2-A (AV)(CISPR 11-G1) 825 EN60601-1-2-A (AV)(CISPR 11-G1)
68.8) 68.8
2
55.0 2 2 W4z 55.0 3 o 12
413 413
27.5| ”\! 27.5) | /\ u h l
wdf A WA TERT stk s et "
13.8 138
015 02 05 2 10 20 30 015 02 05 2 10 20 30
Frequency (MHz) Frequency (MHz)
Line Neutral
1,,,Level (dBuV) 1"‘Level (dBuV)
963 —m—— 963 P ————
— | EN60601-1-2-A (QP)CISPR 11-G1) EN60601-1-2-A (QP)YCISPR 11-G1)
o e | SO — -
L e —— . ENG0601-1-2-A (AV)(CISPR 11.G1) 823 ENGO601-1-2-A (AV)(CISPR 11-G1)
68.8 68.8|
55.0 2 o % 55.0 6 012
413 413
215 M }{ i 27.5]
13.8 13.8)
015 02 05 2 10 20 30 015 02 05 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
Line Neutral
1‘,,Level (dBuV) 1‘,,Level (dBuV)
96.3 ——— 963 P ————
11 T —0 EN60601-1-2-A (QP)(CISPR 11-G1) EN60601-1-2-A (QP)(CISPR 11.G1)
B T ———— || ENe0601-42:A (AV)CISPR11.61) ST T T T ——— ENG0601-1-2-A (AV)(CISPR 11.G1)
68.8 68.8
55.0 4 1012 55.0 2 4 - %10 lLis
1 | 1
413 413
275 Lh_ it 27.5] hy o 07 T |
Wk
13.8 138
015 02 05 2 10 20 30 045 02 05 1 2 10 20 30
Frequency (MHz) Frequency (MHz)
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Conducted Emission (EN 55032)
CQM60W-24S05

Line Neutral
anlevel (dBuV) anlLevel (dBuV)
50 CLASS-A (GP) e CLASSA (QP)
67.5 67.5
CLASS-A (AV) CLASS-A (AV)
56.3 §6.3)
2 2
45.0 45.0
12 i 4
33.8 33.8 I }| m
, DL UL el 1
225 225 TR T N e
11.3] 11.3]
015 02 0.5 2 5 10 20 30 015 0.2 05 1 2 5 10 20 30
Frequency (MHz) Frequency (MHz)
Line Neutral
aplevel (dBuV) anLevel (dBuv)
78.8
CLASS A (GP) D CLASS.A (GP)
67.5| 67.5|
CLASS-A (AV) CLASS-A (AV)
56.3) 56.3)
Q # 4 8
450 3 I | 50| i i$ 10 "
33 1 ! [ aLll 538 f | (RAM fIR AL
{ 14l I b
22.5| i 225
1.3 1.3
015 02 0.5 1 2 5 10 20 30 015 0.2 05 1 2 10 20 30
Frequency (MHz) Frequency (MHz)
Line Neutral
an Level (dBuv) anLevel (dBuV)
o CLASS-A (QP) s CLASS-A (QP)
67.5) 67.5]
CLASS-A (AV) CLASS-A (AV)
56.3| 4 56.3
P80 ‘ \ # 8 10 2
450 | ) I 450 f | I
LA {
338 [ 1t 33.8 |
I\ ‘ I i
22.5| 22.5|
1.3 1.3
015 0.2 0.5 1 2 5 10 20 30 015 02 0.5 1 2 10 20 30
Frequency (MHz) Frequency (MHz)
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CQM60W-24S24
Line

anLevel (dBuV)

Neutral

apLevel (dBuv)

. 78.8)
o CLASS-A (QP) CLASS-A (QP)
67.5] 67.5]
CLASS-A (AV) 2 CLASS-A (AV)
56.3 SR 1T 56.3| 3 5 -
45.0 45.0|
338 \ m 338 H H
22.5| PO Y L { 225 o PULTR L 4
1.3 11.3]
015 0.2 0.5 2 5 10 20 30 015 0.2 05 2 10 20 30
Frequency (MHz) Frequency (MHz)
Line Neutral
aplevel (dBuV) anlLevel (dBuV)
78.8) .
CLASS-A (QP) 88 CLASS-A (QP)
67.5 67.5]
CLASS-A (AV) 4 CLASS-A (AV)
56.3| 56.3 3
2 § W 12
o 12
45.0 45.0
33.8] ” ‘H 33.8
22.5) i o WA " 22.5|
11.3] 11.3]
015 0.2 0.5 1 2 10 20 30 015 0.2 0.5 2 10 20 30
Frequency (MHz) Frequency (MHz)
Line Neutral
onLevel (dBuV) o Level (dBuV)
78.8 78.8
CLASS-A (QP) CLASS-A (QP)
67.5| 67.5|
CLASS-A (AV) CLASS-A (AV)
563 3% 10, 56.3 % =T s
450 11 450 1 i
33.9) 1 33.8 i 1
| 1 b T (TN BN
225 25 | ?
11.3] 113
015 0.2 0.5 1 2 10 20 30 015 0.2 05 2 10 20 30
Frequency (MHz) Frequency (MHz)
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Radiated Emission (EN 60601-1-2/EN 55032)
CQM60W-24S05

Vertical Horizontal
1npLevel (dBuVim) 1naLevel (dBuVim)
87.5] 87.5
75.0) 75.0)
25 CLASSA Lo CLASSA
50.0) I 50.0) I E—
12 3
37.5) 37.5
rasbgdaratido
25.0) 25.0)
12.5] 125
30 224 418, 612. 806. 1000 30 224. 18. 612. 806. 1000
Frequency (MHz) Frequency (MHz)
Vertical Horizontal
aqLevel (dBuVim) anLevel (dBuVim)
70.0) 70.0)
60.0 CLASS-A 60.0 CLASS:-A
500 - 500 L
1 3
400 £ 400 1
30.0) 30.0)
20.0) 20.0)
10.0) 10.0)
30 224. 418, 612. 806. 1000 30 224, 18. 612. 806. 1000
Frequency (MHz) Frequency (MHz)
Vertical Horizontal
apLevel (dBuVim) agLevel (dBuVim)
70.0) 70.0)
60.0 CLASS-A 60.0 CLASS-A
50.0) 50.0) ‘J
Wi 4 |
400 400 !
30.0) S 30.0)
20.0) 20.0)
10.0) 10.0)
30 224 418. 612. 806. 1000 30 224. 418, 612. 806. 1000
Frequency (MHz) Frequency (MHz)
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CQM60W-24S524

Vertical Horizontal
anLevel (dBuVim) anLevel (dBuV/im)
70.0) 70.0)
60.0 CLASS:A 60.0 CLASS-A
50.0) 4J 50.0) ——I 1
1 1
40.0 40.0
30,0 30,0 AN Ak AN N Mt
20.0) 20.0)
10.0) 10.0)
30 224, 418, 612. 806. 1000 30 224, 418, 612. 806. 1000
Frequency (MHz) Frequency (MHz)
CQM60W-24D12
Vertical Horizontal
1nqLevel (dBuVim) 1nnLevel (dBuVim)
87.5) 87.5)
75.0) 75.0)
L CLASS A b5 CLASSA
50.0) I — 50.0) S —
1 2 1
37.5 37.5 A
25.0) 25.0 i
125 12.5]
30 224. 418, 612. 806. 1000 30 224. 418. 612. 806. 1000
Frequency (MHz) Frequency (MHz)
CQM60W-24D15
Vertical Horizontal
apLevel (dBuVim) anLevel (dBuVim)
70.0) 70.0)
60.0) CLASS-A 60.0 CLASS-A
50.0 14—4] 50.0) %
1
40.0 40.0
s %M 30.0 eI
20.0) 20.0)
10.0 10.0)
" 30 224. 18. 612. 806. 1000 30 224, 418, 612. 806. 1000
Frequency (MHz) Frequency (MHz)
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