w VICOR

MIL ChiP DCM2322 (30Vin-28Vout) EMI Test
Report

Input Voltage Range X 9-50V, 30V (Nominal Line)
Output Voltage X 28V (Nominal)
EMI Filtering : CE101, CE102
Summary:
EMI
Input EMI Output Capacitor Result
Voltage Filter (COUT-EXT)
Min, Max Cap
9V Two Stage 220uF, 2200uF PASS
30V Two Stage 220uF, 2200uF PASS
50 V Two Stage 220uF, 2200uF PASS

Prepared by:

Vamshi Domudala
Applications Engineering
Date: 1/22/2020
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Model Details:

ChiP DCM: DCM2322T50T3160T60
EMI tests performed as per MIL-STD-461:

CE101
CE102
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VICOR CONFIDENTIAL [ rev] DESCRIPTION | pate | arprOVED

[T | APPLICATIONS ENGINEERING [520202]  vp

THIS DOCUMENT AND THE DATA DISCLOSED
HEREIN OR HEREWITH IS NOT TO BE REPRODUCED.
USED, OR DISCLOSED IN WHOLE OR IN PART
TO ANYONE WITHOUT PERMISSION OF VICOR CORP.

BOARD REVISION NOTES

['REVISION NOTES: 1050
1 - Redraw based on existing schematic:
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SCHEMATIC
2322 ChiP DCM MIL Ref Design for 9 - 50 Vin, 28 Vout

APPLICATION: Altium Designer SIZE FSCM NO. DWG NO. REV
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REFERENCE DESIGNATOR DESCRIPTION MFG PART NUMBER MANUFACTURER QUANTITY | VALUE NOM | RATING NOM
1 Capacitor UPW1J222MHD Nichicon 1 2200uF 63V
C45-48 Capacitor C1812C103KGRACTU KEMET Corporation 4 10000pF 2000V
C18-21, C38-40, C42, C43, C44 Capacitor GA355DR7GF472KWO01L Murata Manufacturing 10 4700pF 250V
C41 Capacitor C5750X7T2E225M250KA TDK 1 2.2uF 250V
C2-C17, C22-C37 Capacitor GRM32EC72A106KEO5L Murata Manufacturing 32 10uF 100V
COUT_EXT1 Min/Max from the ChiP DCM datasheet 1
L1, L2 Ind Com Mode 7065 49390-221 Vicor 2 220uH 10.5A
PS1 DCM2322 9 - 50Vin DCM2322 Vicor 1
R1, R2 Resistor ERJ-1TRSJR15U Panasonic 2 0.15Q
R3, R4 Resistor RC1206FR-101RL Yageo 2 10
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Test setup details:

EMI Filter
% 50Q Termination
EMI Filter ChiP DCM
DC + Screen LISN +IN +0UT +IN +0OUT J_
Power Room/ -me Load
Supply _ Filters LISN N ouT N ouT
|
LIJ EMEND
20dB
Attenuator

EMI
Reciever

A 50Q termination is used for LISN and voltage across the RED and BLACK leads are
measured at various load conditions.

LISN Part Number: Clamp-On Current Probe

Solar Electronics Company Extech /380947

TYPE 8028-50-BP-24-BNC Serial # 00004085

EMI Receiver: HP DC power supply Model 6015A
Rohde & Schwarz

Model #

ESIB7.1088.7490.07
Serial # M002397

Pasternack
20dB Attenuator

Electronic Load
Kikusui
PLZ1003WH
3504
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EMI Base Scan with a 15Q resistive load:

Note that there is a low frequency noise in the range of 10 - 15 kHz is present in the EMI
screen room. For a base line of the low frequency noise, shown in the below EMI scan, the
power supplies is loaded with 15Q resistive load.

Low frequency noise can be observed in all the CE102 scans, please note that the DUT
under test (DCM) is not the source of the low frequency noise.

® Marker 1 [T1] Det MA Trd CE102REC
Att 10 dB 20.97 dB=v ResBN 10 kHz
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CE101 Test Results: RED LEAD

® Varker 1 [T1] Det MATrd  CE10IREC
ALt 10 B 55.46 cB*A  ResBA 100 Hz
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Figure 1: Vin 9V, Vout 28V, Load 0%, Cout 220uF

® MVarker 1 [T1] Det MA Trd CE101REC
Att 10 B 51.03 dB*A ResBN 100 Hz
INPUT 2 1.08000000 kHz Meas T 20 ms Unit fe =22
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Figure 3: Vin 9V, Vout 28V, Load 10%, Cout 2200uF
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® Marker 1 [T1] Det MATrd  CEIOIREC
Att 10 B 51.86 cB*A  ResBA 100 Hz
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® MVarker 1 [T1] Det M Trd CE101REC
Att 10 dB 44.99 cB®A  ResBA 100 Hz
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Figure 4: Vin 9V, Vout 28V, Load 100%, Cout 2200uF
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® Marker 1 [T1] Det MA Trd CE101REC
Att 10 dB 44.90 dB*A  ResBW 100 Hz
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® Varker 1 [T1] Det MA Trd CE101REC
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Figl_lre_7: Vin 30V, Vout 28V, Load 10%, Cout 2200uF

® Marker 1 [T1] Det MATrd  CE101REC
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® Marker 1 [T1] Det MA Trd CE101REC
Att 10 dB 52.24 dBEA ResBA 100 Hz
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Figure 8: Vin 30V, Vout 28V, Load 100%, Cout 2200uF
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® Varker 1 [T1] Det MATrd  CEI0IREC
Att 10 B 77.57 dB®*A  ResBA 100 Hz
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Figure 11: Vin 50V, Vout 28V, Load 10%, Cout 2200uF
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® Marker 1 [T1] Det MATrd  CE101REC
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® Marker 1 [T1] Det MA Trd CE101REC
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Figure 12: Vin 50V, Vout 28V, Load 100%, Cout 2200uF
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CE101 Test Results: BLACK LEAD

® Marker 1 [T1] Det MATrd  CE101BLK
Att 10 dB 87.80 dB®A  ResB\ 100 Hz
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Figure 13: Vin 9V, Vout 28V, Load 0%, Cout 220uF

® MVarker 1 [T1] Det MA Trd CE101BLK
Att 10 B 56.37 dBeA ResBN 100 Hz
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Figure 15: Vin 9V, Vout 28V, Load 10%, Cout 2200uF

® Marker 1 [T1] Det MATrd  CEI01BLK
Att 10 dB 54.34 dB*A ResBA 100 Hz
INPUT 2 1.12000000 kHz Meas T 20 ms Unit dBxA
14C
100 Hz 1Kz Yy sp_ 3 e
13( T
12(] Eel
11¢]
10C-eEtet e
~|
\\\\
o I
V N
y NIA

e,
e WMA 1,

&

ur“W

Bo® oA

I=
gé
—

7 3ah oD 16014
30 Hz 10 kHz
Title: Peak

Comment B: 9Vin CE101 28Vout BLK 100L
Date: 7.JAN.2020 16:14:42

Figure 14: Vin 9V, Vout 28V, Load 100%, Cout 220uF

a

® Varker 1 [T1] Det M Trd CE101BLK
Att 10 B 53.75 dB*A  ResBA 100 Hz
INPUT 2 1.08000000 KHz ~ Meas T 20 ms Unit cBEp
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Figure 16: Vin 9V, Vout 28V, Load 100%, Cout 2200uF
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® Varker 1 [T1] Det MATrd  CE101BLK ® Marker 1 [T1] Det MATrd  CE101BLK
Att 10 dB 70.36 dBRA  ResBA 100 Hz ALt 10 dB 43.94 dBEA  ResBA 100 Hz
INPUT 2 1.44000000 kHz ~ Meas T 20 ms Unit oBxA INPUT 2 62600000000 Hz Meas T 20 ms Unit =2
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Figure 17: Vin 30V, Vout 28V, Load 0%, Cout 220uF Figure 18: Vin 30V, Vout 28V, Load 100%, Cout 220uF
® Varker 1 [T1] Det MA Trd CE101BLK ® Marker 1 [T1] Det MA Trd CE101BLK
Att 10 B 88.67 cBXA  ResBM 100 Hz Att 10 dB 55.50 dBXA  ResBA 100 Hz
INPUT 2 1.04000000 kHz ~ Meas T 20 ms Unit fe==1 INPUT 2 1.04000000 kHz ~ Meas T 20 ms Unit fe =22
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Date: 7-.JAN.2020 10:01:29 Date: 7-JAN_2020 10:11:41
Figure 19: Vin 30V, Vout 28V, Load 10%, Cout 2200uF Figure 20: Vin 30V, Vout 28V, Load 100%, Cout 2200uF
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® Varker 1 [T1] Det MATrd  CE101BLK ® Marker 1 [T1] Det MATrd  CE101BLK
Att 10 dB 77.91 dBRA  ResBA 100 Hz Att 10 dB 35.33 dB*A  ResB\ 100 Hz
INPUT 2 62600000000 Hz Meas T 20 ms Unit fe=) INPUT 2 62600000000 Hz Meas T 20 ms Unit =2
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Date 7.JAN.2020 15:54:00 Date: 7.JAN.2020 15:59:09
Figure 21: Vin 50V, Vout 28V, Load 0%, Cout 220uF Figure 22: Vin 50V, Vout 28V, Load 100%, Cout 220uF
® Varker 1 [T1] Det MA Trd CE101BLK ® Marker 1 [T1] Det MA Trd CE101BLK
Att 10 B 42.03 dBXA  ResBM 100 Hz Att 10 dB 42.03 cB®=A  ResBA 100 Hz
INPUT 2 1.04000000 kHz ~ Meas T 20 ms Unit fe==1 INPUT 2 1.04000000 kHz ~ Meas T 20 ms Unit fe =22
14( 14,
10Q Hz 1Kz Y9 i ab_ 39 Mz 100 Hz 1Kz Yy g ap 39 M
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Comment B: 50Vin CE101 28Vout BLK 10L Comment B: 50vin CE101 28Vout BLK 100L
Date: 7_-JAN_2020 10:31:36 Date: 7-JAN.2020 10:28:29
Figure 23: Vin 50V, Vout 28V, Load 10%, Cout 2200uF Figure 24: Vin 50V, Vout 28V, Load 100%, Cout 2200uF
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CE102 Test Results: RED LEAD

® Varker 1 [T1] Det MATrd  CE102REC ® Marker 1 [T1] Det MATrd  CEI02REC
ALt 10 B 40.62 dB®V  ResBW 10 Kz Att 10 B 51.54 dB®/  ResBA 10 Kz
INPUT 2 650.00000000 kHz ~ Meas T 15 ms Unit By INPUT 2 302.00000000 kHz ~ Meas T 15 ms Unit fe=Y
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ool R e i s et
Figure 3: Vin 9V, Vout 28V, Load 0%, Cout 220uF Figure 4: Vin 9V, Vout 28V, Load 100%, Cout 220uF
® Det MA Trd CE102REC ® Marker 1 [T1] Det MA Trd CE102REC
Att 10 dB ResBW 10 kHz Att 10 dB 53.06 dBev ResBA 10 kHz
INPUT 2 Meas T 15 ms Unit dBxv INPUT 2 29400000000 kHz Meas T 15 ms Unit dBxv
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Comment B: 9vin CE102 28Vout RED OL Comment B: 9Vvin CE102 28Vout RED 100
Date: ?-JAN-M 1.0341:& Date: 7-JAN_2020 10:49:38
Figure 3: Vin 9V, Vout 28V, Load 0%, Cout 2200uF Figure 4: Vin 9V, Vout 28V, Load 100%, Cout 2200uF
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® Marker 1 [T1] Det MA Trd CE102REC
Att 10 B 26.87 BV ResBN 10 KHz
INPUT 2 65000000000 kHz Meas T 15 ms Unit [e=-

10
100 kHz 1 Wz 1 be |20 Mzl
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o
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Date: 7-JAN_2020 14:38:09
Figure 5: Vin 30V, Vout 28V, Load 0%, Cout 220uF
® Varker 1 [T1] Det MA Trd CE102REC
Att 10 B 40.02 dB=v ResBWn 10 kHz
INPUT 2 650_-00000000 kHz Meas T 15 ms Unit dBxv
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Figure 7: Vin 30V, Vout 28V, Load 0%, Cout 2200uF
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® Marker 1 [T1] Det MA Trd CE102REC
Att 10 B 47.70 dB®  ResBM 10 kHz
INPUT Z 650.00000000 kHz ~ Meas T 15 ms Unit By
10C
100 kHz 1 ¥z n7 | AS N
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Date: 7.JAN.2020 14:41:35
Figure 6: Vin 30V, Vout 28V, Load 100%, Cout 220uF
® Marker 1 [T1] Det MA Trd CE102REC
Att 10 dB 47.13 BV ResBA 10 kHz
INPUT 2 650.00000000 kHz ~ Meas T 15 me Unit ez
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100 Kz 1 Wz h7 | 49 M
65010000000 kHiA
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Date: 7.JAN.2020 13:33:58

Figure 8: Vin 30V, Vout 28V, Load 100%, Cout 2200uF
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® Marker 1 [T1] Det M Trd CE102REC ® Marker 1 [T1] Det MA Trd CE102REL
Att 10 B 25.52 BV ResBA 10 KHz Att 10 B 46.90 B2/  ResBA 10 kHz
INPUT 2 650.00000000 kHz ~ Meas T 15 ms Unit ez INPUT Z 650.00000000 kHz ~ Meas T 15 ms Unit By
210G 10C
100 Kz d Wz 1y > |30 iR 100 kHz 1 Wz he |9 ]
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Conmment: B: 50Vin CE102 28Vout RED OL Comment: B: 50Vin CE102 28Vout RED 100L
Date 7.JAN.2020 14:45:14 Date: 7.JAN.2020 14:43:29
Figure 9: Vin 50V, Vout 28V, Load 0%, Cout 220uF Figure 10: Vin 50V, Vout 28V, Load 100%, Cout 220uF
® Varker 1 [T1] Det MA Trd CE102REC ® Marker 1 [T1] Det MA Trd CE102REC
Att 10 B 48.54 dB®V  ResBM 10 Kz Att 10 dB 45.80 cB®V  ResBA 10 kHz
INPUT 2 130.40000000 kHz ~ Meas T 15 ms Unit [e=2:V INPUT 2 650.00000000 kHz ~ Meas T 15 me Unit [e=_
10( 10C,
100, kHz d Wz g ns |39 M) 100 Kz & ¥z 1y 15,86 M
130 pOCHO(] KHiz 650} 00P0o0aC kH4
x| (|
s s
aC e
e e
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d OF-Jer| 2000 I3} c O e 2o 3]

10 kHz 10 Mz 10 kHz 10 MHz
Title: Peak Title: Peak
Gomment Bz 50Vin CE102 28Vout RED OL Comment B: 50vin CE102 28vout RED 100
Date: 7.JAN.2020 13:39:37 Date: 7-JAN.2020 13:36:10
Figure 11: Vin 50V, Vout 28V, Load 0%, Cout 2200uF Figure 12: Vin 50V, Vout 28V, Load 100%, Cout 2200uF
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CE102 Test Results: BLACK LEAD

® Marker 1 [T1] Det MATrd  CE10ZBLK
Attt 10 dB 3332 dBrV ResBW\ 10 kHz
INPUT 2 650-00000000 kHz Meas T 15 ms Unit dBxev
10,
100 Kz 1Tz [ ]20 ]
650{0000¢ KHi
oA
a
(|
e
7|
6| 1 \
5(\,»/\%‘ |
AC|
3] .‘V\ﬁ.’v 4 i
\W o \mMm oo PR LEE
(|
(|
I Of - Jan 200 1415H
10 kHz 10 MHz
Title: Peak
Camment B: 9Vvin CE102 28Vout BLK OL
Date: 7-JAN_2020 14:59:30

Figure 13: Vin 9V, Vout 28V, Load 0%, Cout 220uF

® MVarker 1 [T1] Det MA Trd CE102BLK
Att 10 B 37.07 BV ResBN 10 kHz
INPUT 2 646._00000000 kHz Meas T 15 ms Unit By
10,
100, Kz 4 Wiz 537 |GP N
646/ 00p0q KHA
o
sa
8(|
e
7|
eC|
SN
AC|
% Mw‘“‘ I v
W | URATLLJUA Attt
(|
1€
c Of . Ja| 240 JOIS
10 KHz 10 Mz
Title: Peak
Camment B: 9Vin CE102 28Vout BLK OL
Date: 7.JAN.2020 10:56:13

Figure 15: Vin 9V, Vout 28V, Load 0%, Cout 2200uF

® Marker 1 [T1] Det MATrd  CE102BLK
Att 10 B 2415 BV ResBA 10 Kz
INPUT 2 338.00000000 KHz ~ Meas T 15 ms Unit fe=Y
10¢
100 KHz 1 Wz 11y ha |79 M
338/ 00p00000] K]
o
s
8C|
IV
) \
« /”i |
5| ‘/\lw
. [
- My, “ ] _
N
J YO A D VNP WU R e
2(]
ad]
I Of .Ja| 2240 15104
10 Kz 10 M
Title: Peak
Camment B: 9Vin CE102 28Vout BLK 100U
Date: 7.JAN_2020 15:02:37

Figure 14: Vin 9V, Vout 28V, Load 100%, Cout 220uF

® MVarker 1 [T1] Det M Trd CE102BLK
Att 10 dB 52.64 dB®V  ResBA 10 KHz
INPUT Z 294.00000000 kHz ~ Meas T 15 ms Unit By
10C
100 Kz 1 Wz 50| 39 M
294100000000 kHA
o]
el
'
e
7C|
& |
) ‘
50 1
4C)

2(]
1€
d Of =] 2o Jois]
10 kHz 10 MHz
Title: Peak
Coment B: 9Vin CE102 28Vout BLK 100L
Date: 7-JAN.2020 10:52:15

Figure 16: Vin 9V, Vout 28V, Load 100%, Cout 2200uF
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® Marker 1 [T1] Det MA Trd CE102BLK
Att 10 dB 24.98 dB=V ResBA 10 kHz
INPUT 2 65000000000 kHz Meas T 15 ms Unit dBxv
10
10D, Kz & Pz pa |G N
650|0000g0d0| KHiA
o
8(|
d
. |
5(/1 T
4
X l W\\AMFWW IPRARW Ty
LA
OGS g YT A7
W
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10 Kz 10 Mz
Title: Peak

® Varker 1 [T1] Det MA Trd CE102BLK
Att 10 B 35.21 dBev ResBN 10 Kz
INPUT 2 65000000000 kHz Meas T 15 ms Unit ez
10(
100 kHz 1 Wz o 35 | 30 W]
650 pOCHO(] ki
x|
8(|
7|
6 Il
o M
AC|
- Mﬁm T I ﬁJ.n‘AVA.bUl “HF
\M'M'hvlf’ LN"] W/\/\‘/N
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1
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10 KHz 10 MHz
Title: Peak

Comment B: 30Vin CE102 28Vout BLK OL

Date:

7-JAN.2020 10:59:23

sa

e

e

Figure 19: Vin 30V, Vout 28V, Load 0%, Cout 2200uF

Marker 1 [T1] Det M2 Trd CE102BLK

Att 10 B 40.25 dBxv ResBW\ 10 kHz
INPUT 2 650.00000000 kHz Meas T 15 me Unit dBxv
100 Kz TZ A0 ]

sa

5
a 4
- WMMW | | l | d
'J J M‘“‘le mLMWW bl
2
1c
I Oy -Jan 240 14154
10 KHz 10 MHz

®

Marker 1 [T1] Det MATrd  CE102BLK
Att 10 dB 41.74 dB®  ResBA 10 KHz
INPUT 2 650.00000000 kHz ~ Meas T 15 ms Unit By
100 Kz 1 Wz ha | A9 M)

e

pze’

7-JAN.2020 11:03:07

" Figure 20: Vin 30V, Vout 28V, Load 100%, Cout 2200uF
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210G

® Marker 1 [T1] Det MA Trd CE102BLK
Att 10 B 24.98 BV ResBN 10 KHz

INPUT 2 642_00000000 kHz Meas T 15 ms Unit [e=-

A ¥HZ 1 P4 |G M)

00POC

. |
. AR
b ]
iAW b
2(]
€|
d OfJen| 200 jals]
10 kHz 10 MHz
Title: Peak
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c O -Jany 240 111G

10 kHz 10 MHz
Title: Peak
Comment Bz 50Vin CE102 28Vout BLK OL
Date: 7-JAN.2020 11:09:40

Varker 1 [T1] Det MATId  CE102BLK
Att 10 B 51.57 B  ResBM 10 kHz
INPUT 2 13160000000 kHz ~ Meas T 15 ms Unit BRy
d Wz g 5130 ]
pocogo| KA

100 kHz

sa

e

e

Figure 23: Vin 50V, Vout 28V, Load 0%, Cout 2200uF

e V/COR

® Marker 1 [T1] Det MATrd  CE102REC
Att 10 dB 46.90 dB=v ResBA 10 kHz
INPUT 2 650.00000000 kHz Meas T 15 ms Unit dBev
10C
100 ke 1Tz T [5]39 izl
650} 00(00o00| KHA
o
A
8(|
e
7C
Iy
5C f I i
A4
« M) l [
porint WON i LN AW
2(]
1€
C Of _Jer| 200 jaia]
10 kHz 10 MHz

®

Marker 1 [T1] Det MA Trd CE102BLK
Att 10 dB 41.23 dB=v ResBW\ 10 kHz
INPUT 2 650-00000000 kHz Meas T 15 ms Unit dBxy

100 KHz 1 Wz 11 h1 |29 N
65010000000 KH4
el

e

mﬂv“w

Of _Je| 20go J1 10y

7-JAN.2020 11:05:39

" Figure 24: Vin 50V, Vout 28V, Load 100%, Cout 2200uF
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