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Introduction

The Isolated EDBG Card is an add-on daughter card designed to program and debug the SAM/PIC32C
microcontroller-based plug-in modules (PIMs) which are mounted on the following high-voltage boards:

• dsPICDEM MCHV-2 Development Board (High Voltage)- DM330023-2
• dsPICDEM MCHV-3 Development Board (High Voltage) - DM330023-3
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1. Installing Isolated EDBG Card
Note:  Ensure that the board is de-energized before implementing the following steps.

1. Remove the protective clear acrylic (plexiglass) shield by unscrewing the eight hexagon screws.
Figure 1-1. Removing the Protective Shield on the dsPICDEM MCHV-3 Development Board

2. The dsPICDEM MCHV-2/3 development board is shipped along with a pre-mounted dsPIC33 motor
control PIM, Pickit On Board (PKOB) debugger card and an Internal OPAMP matrix board.
2.1. Replace the dsPIC33 PIM with the SAM/PIC32C Motor Control PIM required for the

application.
2.2. Replace the PKOB debugger card with the Isolated EDBG debugger card.
2.3. Install appropriate OPAMP matrix board that is compatible with the SAM/PIC32C Motor

Control PIM. Refer to the respective PIM information sheet for additional information on a
compatible OPAMP matrix board.

Figure 1-2. Replacing PIM, Debugger, and Matrix Board

3. Re-install the protective clear acrylic (plexiglass) shield and secure it with eight hexagon screws.
For safety reasons, it is recommended not to operate the dsPICDEM MCHV-2/3 development
board without the protective clear acrylic (plexiglass) shield.
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2. Using Isolated EDBG Card for Programming
To establish communication between MPLAB® X or Atmel Studio IDE, and the dsPICDEM MCHV-2/3
development board:

1. Connect a mini-USB cable between the PC running the IDE and the programming and debugging
port as shown in the following figure.
Figure 2-1. dsPICDEM MCHV-3 Development Board I/O Interface

2. Energize the dsPICDEM MCHV-2/3 development board using an AC mains voltage of 90-230 AC
RMS.
Figure 2-2. dsPICDEM MCHV-3 Developent Board AC Mains Interface

3. Refer to the respective IDE documentation on selecting the programmer and debugger.
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3. Isolated EDBG Card Schematic

A
T3

2U
C

3A
42

56
J-

C
1U

R

PA
00

 / 
PA

18
G

8

VDDIO F6VDDIO F2VDDIO B6

GNDIO C8

VDDIO J5

GNDIO E2GNDIO H3

GNDIO F5

VDDIO B5

GNDIO E6

GNDIO C3

GNDCORE F10VDDCORE E10

GNDPLL B10VDDIN D10

VDDANA J6

VDDIN D9

GNDANA H8

VDDIO E5

PA
01

 / 
PA

17
G

10

PA
02

 / 
PX

47
E1

PA
03

F9

PA
04

E9

PA
05

G
9

PA
06

 / 
PA

13
E8

PA
07

 / 
PA

19
H

10

PA
08

F8

PA
09

D
8

PA
10

C
10

PA
11

C
9

PA
12

 / 
PA

25
G

7

PA
14

 / 
PX

11
K

7

PA
15

 / 
PX

45
J7

PA
16

E7

PA
20

 / 
PX

18
H

9

PA
21

 / 
PX

22
K

10

PA
23

 / 
PX

46
G

6

PA
24

 / 
PX

17
J1

0

PA
26

 / 
PB

05
F7

PA
27

A
2

PA
28

A
1

PA
29

B
4

PA
30

A
4

PA
31

C
2

PA
22

 / 
PX

20
H

6

PC00/PX14K5

PC01K6

PC02A5

PC03A6

PC04B7

PC05A7

TM
S

H
7

TD
O

J8
TD

I
K

8
TC

K
K

9

R
ES

ET
_N

J9

D
M

H
S

A
9

D
PH

S
A

8

D
M

FS
B

9

D
PF

S
B

8

U
SB

_V
B

U
S

A
10

U
SB

_V
B

IA
S

C
7

PB00B1

PB01B2

PB02B3

PB03C4

PB04A3

PB06D7

PB07D6

PB08C6

PB09C5

PB10D5

PB11C1

PX
00

G
4

PX
01

G
2

PX
02

G
3

PX
03

J1

PX
04

H
1

PX
05

G
1

PX
06

F3

PX
07

F4

PX
08

E3

PX
09

E4

PX
10

D
2

PX
12

D
1

PX
13

D
3

PX
15

 / 
PX

32
K

4

PX
16

 / 
PX

53
D

4

PX
19

  /
 P

X
59

F1

PX
21

H
2

PX
23

K
1

PX
24

J2

PX
25

H
4

PX
26

J3

PX
27

K
2

PX
28

K
3

PX
29

J4

PX
30

G
5

PX
31

H
5

U
1

ED
B

G
_U

SB
_H

S_
N

ED
B

G
_U

SB
_H

S_
P

ED
B

G
_U

SB
_F

S_
P

ED
B

G
_U

SB
_F

S_
N

ST
A

TU
S_

LE
D

_C
TR

L

PO
W

ER
_L

ED
_C

TR
L

XIN0
XOUT0

TA
R

G
ET

_R
ES

ET
_S

EN
SE

_E
D

B
G

SW
D

IO
SW

D
C

LK

ED
B

G
_F

O
R

C
E_

B
O

O
T

ED
B

G
_F

O
R

C
E_

B
O

O
T

ED
B

G
_R

ES
ET

_N

ED
B

G
_J

TA
G

_T
M

S
ED

B
G

_J
TA

G
_T

D
O

ED
B

G
_J

TA
G

_T
D

I
ED

B
G

_J
TA

G
_T

C
K

ED
B

G
_C

D
C

_U
A

R
T_

TX
ED

B
G

_C
D

C
_U

A
R

T_
R

X

ED
B

G
_A

D
C

0

SWCLK

SWDIO

E
D

B
G

 P
ow

er
 a

nd
 S

ta
tu

s L
E

D
s

4

5

3

2N
70

02
D

W
Q

1A

2

16

2N
70

02
D

W
Q

1B

ED
B

G
_R

ES
ET

_N

ED
B

G
_J

TA
G

_T
D

I
G

N
D

ED
B

G
_J

TA
G

_T
M

S

ED
B

G
_J

TA
G

_T
D

O
G

N
D

ED
B

G
_J

TA
G

_T
C

K

C
ur

re
nt

 li
m

ite
r, 

10
m

A
 @

3.
3V

TA
R

G
ET

_C
H

IP
_E

R
A

SE

TARGET_CHIP_ERASE

nR
ES

ET

TRACESWO

TR
A

C
ES

W
O

1MR
12

33
0R

R
10

33
0R

R
6

33
0R

R
7

33
0R

R
8

33
0R

R
9

1MR
13

33
0R

R
11

39
R

R
3

39
R

R
4

47
k

R
1

47
k

R
2

6.
8K

R
5

2.
2u

F
C

12

22
pFC
16

22
pF

C
17

0.
1u

F
C

4

0.
1u

F
C

5

2.
2u

F

C
11

0.
1u

F

C
1

0.
1u

F

C
2

0.
1u

F

C
3

2.
2u

F

C
9

2.
2u

F

C
10

10
00

pF

C
15

10
pF

C
18

1 3 5
79

2 4
6810

Pr
og

1

TC
20

50

ED
G

B
_D

G
I_

I2
C

_S
D

A

ED
G

B
_D

G
I_

I2
C

_S
C

L
ED

B
G

_S
PI

_D
G

I_
M

IS
O

ED
B

G
_S

PI
_D

G
I_

M
O

SI
ED

B
G

_S
PI

_D
G

I_
SC

K
ED

B
G

_S
PI

_D
G

I_
SS

Y
EL

LO
W

D
2

G
R

EE
N

D
1

5 
O

H
M

 3
00

M
A

L3

TP
2

TP
1

ID
4

V
B

U
S

1

G
N

D
5

D
-

2

D
+

3

0

U
SB

2.
0 

M
IN

I-
B

 F
EM

A
LE

J1

EG
N

D

6.
8n

H

L1

EG
N

D

2

14

3

GNDVCC

IO2 IO1

U
2 PRTR5V0U2X

10
00

pF

C
13

10
00

pF

C
14

6.
8n

H
L2

V
C

C
_E

D
G

B
_U

SB
_P

5V
0

PG
C

/S
W

C
LK

PG
D

/S
W

D
IO

nR
ES

ET

nR
ES

ET

39
R

R
14

1 2 3 4 H
D

R
-1

.2
7 

M
al

e 
1x

4

J4

1 2 3 4 H
D

R
-1

.2
7 

M
al

e 
1x

4

J5

11 2

H
D

R
-1

.2
7 

M
al

e 
1x

2

J6

11 2

H
D

R
-1

.2
7 

M
al

e 
1x

2

J7

D
N

P

D
N

P

D
N

P

D
N

P

ED
G

B
_D

-
ED

G
B

_D
+

V
D

D
_I

SO
_M

C
H

V

G
R

EE
N

D
3

33
0R

R
18

V
D

D
_I

SO
0R

R
19

1
3

X3
C

X2
52

0D
B1

20
00

H
0F

LJ
C

1

12
M

H
z

V
D

D
_I

SO
V

D
D

_I
SO

V
D

D
_I

SO

V
D

D
_I

SO

V
D

D
_I

SO

V
D

D
_I

SO

V
D

D
_I

SO

V
D

D
_D

ET
EC

T

33
0R

R
22

ID
1

ID2

1kR
21

1kR
20

V
D

D
_I

SO

11 2

H
D

R
-1

.2
7 

M
al

e 
1x

2

J8

D
N

P

V
D

D
_I

SO

nR
ES

ET

C
on

ne
ct

 th
e 

te
st

 p
oi

nt
s d

ur
in

g 
st

ar
tu

p 
of

 
th

e 
ED

B
G

 to
 fo

rc
e 

it 
in

to
 b

oo
tlo

ad
er

 
m

od
e.

Th
e 

te
st

 p
oi

nt
s s

ho
ul

d 
be

 c
ov

er
ed

 w
ith

 
so

ld
er

 so
 th

at
 it

 is
 e

as
ie

r t
o 

ge
t a

 g
oo

d 
co

nt
ac

t.
Th

e 
te

st
 p

oi
nt

s s
ho

ul
d 

be
 c

lo
se

 to
ge

th
er

 
(p

re
fe

rr
ab

ly
 o

n 
2.

54
m

m
 g

rid
).

 Isolated EDBG Card
Isolated EDBG Card Schematic

© 2018 Microchip Technology Inc.  DS50002831A-page 4



V
D

D

1 2 3 4 5 6 H
D

R
-2

.5
4 

M
al

e 
1x

6

J2

1 2 3 4 5 6 H
D

R
-2

.5
4 

M
al

e 
1x

6

J3

50
m

A
12

10

F1

50
m

A
12

10

F2

V
C

C
_E

D
G

B
_U

SB
_P

5V
0

ED
G

B
_D

-
ED

G
B

_D
+

0.
1u

F
C

8

V
D

D

V
D

D

D
C

_P
G

D
/S

W
D

IO
D

C
_P

G
C

/S
W

C
LK

PG
C

/S
W

C
LK

PG
D

/S
W

D
IO

D
C

_P
G

D
/S

W
D

IO

D
C

_P
G

C
/S

W
C

LK

nR
ES

ET
IC

SP
_M

C
LR

_V
PP

_T
A

R
G

ET

V
D

D
_D

ET
EC

T

V
D

D
_I

SO
_M

C
H

V

D
N

P

R
30

A
V

D
D

1

B
SD

A
14

N
C

2

A
SD

A
3

A
D

IN
4

B
D

O
U

T
13

N
C

7

A
G

N
D

8
B

G
N

D
9

N
C

10

B
SC

L
11

B
D

IN
12

A
SC

L
6

AD
OU

T
5

N
C

15

B
V

D
D

16
A

V
D

D

B
SD

A

N
C

A
SD

A

A
D

I N
B

D
O

U
T

N
C

A
G

N
D

B
G

N
DN
C

B
SC

L

B
D

I N

A
SC

L

A D
OU

T

N
C

B
V

D
D

U
3

SI
86

05
A

C
-B

-I
S1

0.
1u

FC
6V

D
D

_I
SO

V
D

D 0.
1u

F
C

7

3kR
31

3kR
32

V
D

D

V
D

D
_I

SO

V
D

D
_I

SO

3kR
17

4.7
V

D
5

4.7
V

D
4

1kR
33

1kR
16

 Isolated EDBG Card
Isolated EDBG Card Schematic

© 2018 Microchip Technology Inc.  DS50002831A-page 5



 Isolated EDBG Card
Isolated EDBG Card Schematic

© 2018 Microchip Technology Inc.  DS50002831A-page 6



The Microchip Web Site

Microchip provides online support via our web site at http://www.microchip.com/. This web site is used as
a means to make files and information easily available to customers. Accessible by using your favorite
Internet browser, the web site contains the following information:

• Product Support – Data sheets and errata, application notes and sample programs, design
resources, user’s guides and hardware support documents, latest software releases and archived
software

• General Technical Support – Frequently Asked Questions (FAQ), technical support requests,
online discussion groups, Microchip consultant program member listing

• Business of Microchip – Product selector and ordering guides, latest Microchip press releases,
listing of seminars and events, listings of Microchip sales offices, distributors and factory
representatives

Customer Change Notification Service

Microchip’s customer notification service helps keep customers current on Microchip products.
Subscribers will receive e-mail notification whenever there are changes, updates, revisions or errata
related to a specified product family or development tool of interest.

To register, access the Microchip web site at http://www.microchip.com/. Under “Support”, click on
“Customer Change Notification” and follow the registration instructions.

Customer Support

Users of Microchip products can receive assistance through several channels:

• Distributor or Representative
• Local Sales Office
• Field Application Engineer (FAE)
• Technical Support

Customers should contact their distributor, representative or Field Application Engineer (FAE) for support.
Local sales offices are also available to help customers. A listing of sales offices and locations is included
in the back of this document.

Technical support is available through the web site at: http://www.microchip.com/support

Microchip Devices Code Protection Feature

Note the following details of the code protection feature on Microchip devices:

• Microchip products meet the specification contained in their particular Microchip Data Sheet.
• Microchip believes that its family of products is one of the most secure families of its kind on the

market today, when used in the intended manner and under normal conditions.
• There are dishonest and possibly illegal methods used to breach the code protection feature. All of

these methods, to our knowledge, require using the Microchip products in a manner outside the
operating specifications contained in Microchip’s Data Sheets. Most likely, the person doing so is
engaged in theft of intellectual property.

• Microchip is willing to work with the customer who is concerned about the integrity of their code.
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• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their
code. Code protection does not mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the
code protection features of our products. Attempts to break Microchip’s code protection feature may be a
violation of the Digital Millennium Copyright Act. If such acts allow unauthorized access to your software
or other copyrighted work, you may have a right to sue for relief under that Act.

Legal Notice

Information contained in this publication regarding device applications and the like is provided only for
your convenience and may be superseded by updates. It is your responsibility to ensure that your
application meets with your specifications. MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY
OR OTHERWISE, RELATED TO THE INFORMATION, INCLUDING BUT NOT LIMITED TO ITS
CONDITION, QUALITY, PERFORMANCE, MERCHANTABILITY OR FITNESS FOR PURPOSE.
Microchip disclaims all liability arising from this information and its use. Use of Microchip devices in life
support and/or safety applications is entirely at the buyer’s risk, and the buyer agrees to defend,
indemnify and hold harmless Microchip from any and all damages, claims, suits, or expenses resulting
from such use. No licenses are conveyed, implicitly or otherwise, under any Microchip intellectual
property rights unless otherwise stated.

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, AVR, AVR logo, AVR Freaks, BitCloud,
chipKIT, chipKIT logo, CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KeeLoq,
Kleer, LANCheck, LINK MD, maXStylus, maXTouch, MediaLB, megaAVR, MOST, MOST logo, MPLAB,
OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, Prochip Designer, QTouch, SAM-BA, SpyNIC, SST,
SST Logo, SuperFlash, tinyAVR, UNI/O, and XMEGA are registered trademarks of Microchip Technology
Incorporated in the U.S.A. and other countries.

ClockWorks, The Embedded Control Solutions Company, EtherSynch, Hyper Speed Control, HyperLight
Load, IntelliMOS, mTouch, Precision Edge, and Quiet-Wire are registered trademarks of Microchip
Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, AnyIn, AnyOut, BodyCom,
CodeGuard, CryptoAuthentication, CryptoAutomotive, CryptoCompanion, CryptoController, dsPICDEM,
dsPICDEM.net, Dynamic Average Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial Programming,
ICSP, INICnet, Inter-Chip Connectivity, JitterBlocker, KleerNet, KleerNet logo, memBrain, Mindi, MiWi,
motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient
Code Generation, PICDEM, PICDEM.net, PICkit, PICtail, PowerSmart, PureSilicon, QMatrix, REAL ICE,
Ripple Blocker, SAM-ICE, Serial Quad I/O, SMART-I.S., SQI, SuperSwitcher, SuperSwitcher II, Total
Endurance, TSHARC, USBCheck, VariSense, ViewSpan, WiperLock, Wireless DNA, and ZENA are
trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.

Silicon Storage Technology is a registered trademark of Microchip Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology Germany II GmbH & Co. KG, a subsidiary of
Microchip Technology Inc., in other countries.

All other trademarks mentioned herein are property of their respective companies.
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ISBN: 978-1-5224-3843-4

Quality Management System Certified by DNV

ISO/TS 16949
Microchip received ISO/TS-16949:2009 certification for its worldwide headquarters, design and wafer
fabrication facilities in Chandler and Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company’s quality system processes and procedures are for its PIC® MCUs and dsPIC®

DSCs, KEELOQ® code hopping devices, Serial EEPROMs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design and manufacture of development
systems is ISO 9001:2000 certified.
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Fax: 905-695-2078

Australia - Sydney
Tel: 61-2-9868-6733
China - Beijing
Tel: 86-10-8569-7000
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Tel: 82-53-744-4301
Korea - Seoul
Tel: 82-2-554-7200
Malaysia - Kuala Lumpur
Tel: 60-3-7651-7906
Malaysia - Penang
Tel: 60-4-227-8870
Philippines - Manila
Tel: 63-2-634-9065
Singapore
Tel: 65-6334-8870
Taiwan - Hsin Chu
Tel: 886-3-577-8366
Taiwan - Kaohsiung
Tel: 886-7-213-7830
Taiwan - Taipei
Tel: 886-2-2508-8600
Thailand - Bangkok
Tel: 66-2-694-1351
Vietnam - Ho Chi Minh
Tel: 84-28-5448-2100

Austria - Wels
Tel: 43-7242-2244-39
Fax: 43-7242-2244-393
Denmark - Copenhagen
Tel: 45-4450-2828
Fax: 45-4485-2829
Finland - Espoo
Tel: 358-9-4520-820
France - Paris
Tel: 33-1-69-53-63-20
Fax: 33-1-69-30-90-79
Germany - Garching
Tel: 49-8931-9700
Germany - Haan
Tel: 49-2129-3766400
Germany - Heilbronn
Tel: 49-7131-67-3636
Germany - Karlsruhe
Tel: 49-721-625370
Germany - Munich
Tel: 49-89-627-144-0
Fax: 49-89-627-144-44
Germany - Rosenheim
Tel: 49-8031-354-560
Israel - Ra’anana
Tel: 972-9-744-7705
Italy - Milan
Tel: 39-0331-742611
Fax: 39-0331-466781
Italy - Padova
Tel: 39-049-7625286
Netherlands - Drunen
Tel: 31-416-690399
Fax: 31-416-690340
Norway - Trondheim
Tel: 47-72884388
Poland - Warsaw
Tel: 48-22-3325737
Romania - Bucharest
Tel: 40-21-407-87-50
Spain - Madrid
Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
Sweden - Gothenberg
Tel: 46-31-704-60-40
Sweden - Stockholm
Tel: 46-8-5090-4654
UK - Wokingham
Tel: 44-118-921-5800
Fax: 44-118-921-5820

Worldwide Sales and Service
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