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/************************************************************************/

/*               (C) Fujitsu Semiconductor Europe GmbH                  */

/* The schematic is provided without charge for demonstration purposes  */

/* only, subject to alterations.                                        */

/* FSEU does not warrant that the deliverables do not infringe any      */

/* third party intellectual property right (IPR). In the event that     */

/* the deliverables infringe a third party IPR it is the sole           */

/* responsibility of the customer to obtain necessary licenses to       */

/* continue the usage of the deliverable.                               */

/* FSEU disclaims any warranty and liability.                           */

/* (V1.3)                                                               */
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/************************************************************************/

/*               (C) Fujitsu Semiconductor Europe GmbH                  */

/* The schematic is provided without charge for demonstration purposes  */

/* only, subject to alterations.                                        */

/* FSEU does not warrant that the deliverables do not infringe any      */

/* third party intellectual property right (IPR). In the event that     */

/* the deliverables infringe a third party IPR it is the sole           */

/* responsibility of the customer to obtain necessary licenses to       */

/* continue the usage of the deliverable.                               */

/* FSEU disclaims any warranty and liability.                           */

/* (V1.3)                                                               */

/************************************************************************/
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POP100POP101POP102POP103POP104POP105POP106POP107POP108POP109POP1010POP1011POP1012POP1013POP1014POP1015POP1016POP1017POP1018POP1019POP1020POP1021POP1022POP1023POP1024POP1025POP1026POP1027POP1028POP1029POP1030POP1031POP1032POP1033POP1034POP1035POP1036POP1037POP1038POP1039POP1040POP1041POP1042POP1043POP1044POP1045POP1046POP1047POP1048POP1049POP1050POP1051POP1052POP1053POP1054POP1055POP1056POP1057POP1058POP1059POP1060POP1061POP1062POP1063POP100000630

POP200POP201POP202POP203POP204POP205POP206POP207POP208POP209POP2010POP2011POP2012POP2013POP2014POP2015POP2016POP2017POP2018POP2019POP2020POP2021POP2022POP2023POP2024POP2025POP2026POP2027POP2028POP2029POP2030POP2031POP2032POP2033POP2034POP2035POP2036POP2037POP2038POP2039POP2040POP2041POP2042POP2043POP2044POP2045POP2046POP2047POP2048POP2049POP2050POP2051POP2052POP2053POP2054POP2055POP2056POP2057POP2058POP2059POP2060POP2061POP2062POP2063POP200000630

POP300POP301POP302POP303POP304POP305POP306POP307POP308POP309POP3010POP3011POP3012POP3013POP3014POP3015POP3016POP3017POP3018POP3019POP3020POP3021POP3022POP3023POP3024POP3025POP3026POP3027POP3028POP3029POP3030POP3031POP3032POP3033POP3034POP3035POP3036POP3037POP3038POP3039POP3040POP3041POP3042POP3043POP3044POP3045POP3046POP3047POP3048POP3049POP3050POP3051POP3052POP3053POP3054POP3055POP3056POP3057POP3058POP3059POP3060POP3061POP3062POP3063POP300000630

POT0JTAG0NTRST

POT0JTAG0TCK
POT0JTAG0TDI
POT0JTAG0TDO

POT0JTAG0TMS

POT0RST0X
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TRACE[0..15]

TRACECLK
TRACECTL

M_JTAG_NTRST

M_JTAG_TDO
M_JTAG_TDI
M_JTAG_TMS
M_JTAG_TCK

M_RST_X
T_RST_X

T_JTAG_TDO
T_JTAG_TDI

T_JTAG_TCK
T_JTAG_TMS

T_JTAG_NTRST

T31
T30
T29
T28
T27
T26
T25
T24
T23
T22
T21
T20
T19
T18
T17
T16

TRACE15
TRACE14
TRACE13
TRACE12
TRACE11
TRACE10
TRACE9
TRACE8
TRACE7
TRACE6
TRACE5
TRACE4
TRACE3
TRACE2
TRACE1
TRACE0

MCU_VDP3

GND

MCU_VDD

MCU_VDP5

MCU_DVCC

MCU_VDP3

GND

C1

100n
R1
10kD_TARGET_NJTAGEN

D_TARGET_NJTAGEN

R2
10k

GND

MCU_AVSS5

MCU_AVRH5
MCU_AVDD51 2

3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38
39 40
41 42
43 44
45 46
47 48
49 50
51 52
53 54
55 56
57 58
59 60
61 62
63 64
65 66
67 68
69 70
71 72
73 74
75 76
77 78
79 80

X1

Header 2x40

close to pads

close to header

GND

R4
10k

GND

OE19

A12

A23

A34

A45

A56

A67

A78

A89

GND 10

NC 1

B8 11B7 12B6 13B5 14B4 15B3 16B2 17B1 18

Vcc20
U3

SN74CB3Q3245PW

TRACE[0..15]

MODE

GND

RN1
4*100k

RN2
4*100k

RN4
4*100k

RN5
4*100k

Debug, Trace

M_JTAG_RTCK

PIC101 PIC102

COC1

PIR101PIR102
COR1

PIR201PIR202
COR2

PIR401PIR402
COR4

PIRN101PIRN102

PIRN103PIRN104

PIRN105PIRN106

PIRN107PIRN108
CORN1

PIRN201PIRN202

PIRN203PIRN204

PIRN205PIRN206

PIRN207PIRN208
CORN2

PIRN401PIRN402

PIRN403PIRN404

PIRN405PIRN406

PIRN407PIRN408
CORN4

PIRN501PIRN502

PIRN503PIRN504

PIRN505PIRN506

PIRN507PIRN508CORN5

PIU301

PIU302

PIU303

PIU304

PIU305

PIU306

PIU307

PIU308

PIU309

PIU3010

PIU3011

PIU3012

PIU3013

PIU3014

PIU3015

PIU3016

PIU3017

PIU3018

PIU3019

PIU3020

COU3

PIX101 PIX102

PIX103 PIX104

PIX105 PIX106

PIX107 PIX108

PIX109 PIX1010

PIX1011 PIX1012

PIX1013 PIX1014

PIX1015 PIX1016

PIX1017 PIX1018

PIX1019 PIX1020

PIX1021 PIX1022

PIX1023 PIX1024

PIX1025 PIX1026

PIX1027 PIX1028

PIX1029 PIX1030

PIX1031 PIX1032

PIX1033 PIX1034

PIX1035 PIX1036

PIX1037 PIX1038

PIX1039 PIX1040

PIX1041 PIX1042

PIX1043 PIX1044

PIX1045 PIX1046

PIX1047 PIX1048

PIX1049 PIX1050

PIX1051 PIX1052

PIX1053 PIX1054

PIX1055 PIX1056

PIX1057 PIX1058

PIX1059 PIX1060

PIX1061 PIX1062

PIX1063 PIX1064

PIX1065 PIX1066

PIX1067 PIX1068

PIX1069 PIX1070

PIX1071 PIX1072

PIX1073 PIX1074

PIX1075 PIX1076

PIX1077 PIX1078

PIX1079 PIX1080

COX1

PIR102

PIU3019

PIX1060
NLD0TARGET0NJTAGEN

PIC102

PIR202 PIR401

PIRN102

PIRN104

PIRN106

PIRN108

PIRN202

PIRN204

PIRN206

PIRN208

PIRN402

PIRN404

PIRN406

PIRN408

PIRN502

PIRN504

PIRN506

PIRN508

PIU3010

PIX109

PIX1011

PIX1016

PIX1018

PIX1032

PIX1034

PIX1048

PIX1050

PIX1062

PIX1064

PIX102

PIX104

PIX106

PIX1036

PIX1038

PIX1052

PIX1054

PIX1056

PIX1058

PIC101

PIR101 PIU3020

PIX1040

PIX1042

PIX1044

PIX1046

PIX1028

PIX1030

PIR201 PIU307

PIU308

PIU309

PIR402

PIU3011

PIU3012

PIU3013

PIU301

PIU302POT0JTAG0TDO
PIU303POT0JTAG0TDI
PIU304POT0JTAG0TMS
PIU305POT0JTAG0TCK
PIU306POT0JTAG0NTRST PIU3014

PIX1076 POM0JTAG0NTRST

PIU3015

PIX1072 POM0JTAG0TCK

PIU3016

PIX1070 POM0JTAG0TMS

PIU3017

PIX1068 POM0JTAG0TDI

PIU3018

PIX1066 POM0JTAG0TDO

PIX101POMODE
PIX103

PIX105

PIX107 PIX108

PIX1010

PIX1012

PIX1014

PIX1020

PIX1022

PIX1024

PIX1026

PIX1045POTRACECLK
PIX1047POTRACECTL

PIX1074 POM0JTAG0RTCK

PIX1078 POM0RST0X
PIX1080 POT0RST0X

PIRN501 PIX1043
NLT16

PIRN503 PIX1041
NLT17

PIRN505 PIX1039
NLT18

PIRN507 PIX1037
NLT19

PIRN401 PIX1035
NLT20

PIRN403 PIX1033
NLT21

PIRN405 PIX1031
NLT22

PIRN407 PIX1029
NLT23

PIRN201 PIX1027
NLT24

PIRN203 PIX1025
NLT25

PIRN205 PIX1023
NLT26

PIRN207 PIX1021
NLT27

PIRN101 PIX1019
NLT28

PIRN103 PIX1017
NLT29

PIRN105 PIX1015
NLT30

PIRN107 PIX1013
NLT31

PIX1079

NLTRACE0000150

NLTRACE0

POTRACE0000150

PIX1077

NLTRACE0000150

NLTRACE1

POTRACE0000150

PIX1075

NLTRACE0000150

NLTRACE2

POTRACE0000150

PIX1073

NLTRACE0000150

NLTRACE3

POTRACE0000150

PIX1071

NLTRACE0000150

NLTRACE4

POTRACE0000150

PIX1069

NLTRACE0000150

NLTRACE5

POTRACE0000150

PIX1067

NLTRACE0000150

NLTRACE6

POTRACE0000150

PIX1065

NLTRACE0000150

NLTRACE7

POTRACE0000150

PIX1063

NLTRACE0000150

NLTRACE8

POTRACE0000150

PIX1061

NLTRACE0000150

NLTRACE9

POTRACE0000150

PIX1059

NLTRACE0000150

NLTRACE10

POTRACE0000150

PIX1057

NLTRACE0000150

NLTRACE11

POTRACE0000150

PIX1055

NLTRACE0000150

NLTRACE12

POTRACE0000150

PIX1053

NLTRACE0000150

NLTRACE13

POTRACE0000150

PIX1051

NLTRACE0000150

NLTRACE14

POTRACE0000150

PIX1049

NLTRACE0000150

NLTRACE15

POTRACE0000150

POM0JTAG0NTRST
POM0JTAG0RTCK
POM0JTAG0TCK

POM0JTAG0TDI
POM0JTAG0TDO

POM0JTAG0TMS

POM0RST0X

POMODE

POT0JTAG0NTRST
POT0JTAG0TCK

POT0JTAG0TDI
POT0JTAG0TDO

POT0JTAG0TMS

POT0RST0X

POTRACE0POTRACE1POTRACE2POTRACE3POTRACE4POTRACE5POTRACE6POTRACE7POTRACE8POTRACE9POTRACE10POTRACE11POTRACE12POTRACE13POTRACE14POTRACE15POTRACE0000150

POTRACECLK
POTRACECTL
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/*               (C) Fujitsu Semiconductor Europe GmbH                  */

/* The schematic is provided without charge for demonstration purposes  */

/* only, subject to alterations.                                        */

/* FSEU does not warrant that the deliverables do not infringe any      */

/* third party intellectual property right (IPR). In the event that     */

/* the deliverables infringe a third party IPR it is the sole           */

/* responsibility of the customer to obtain necessary licenses to       */
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/* FSEU disclaims any warranty and liability.                           */

/* (V1.3)                                                               */
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TRACE[0..31]

TRACECLK
TRACECTL

RST_X

JTAG_TDO
JTAG_TDI

JTAG_TCK
JTAG_TMS

JTAG_NTRST
JTAG_RTCK

U_02_emu-PCB_interface
02_emu-PCB_interface.SchDoc

TRACE[0..31]

TRACECLK
TRACECTL

JTAG_TDO
JTAG_TDI

JTAG_TCK
JTAG_TMS

JTAG_NTRST

RST_X

JTAG_RTCK

U_03_trace_debug_connector
03_trace_debug_connector.SchDoc

80MHz, length-matched, 50Ohm TL

40MHz, TMS, TDI, TCK 
length-matched, all as short as 
possible.All apart from other Signals. 
Keep stubs as short as possible for the 
upper 4 signals.

History

Doc Rev.: Changes:

0.2: initial Version for quotes.

0.3: added 100nF to voltage-supervisor,

entered values for R9..14 (DCDC converter,

voltage supervisor).

0.4 compiled, resolved errors/warnings.

0.5 new MODE-signal from emu-PCB tied to jumper

via 100k.

0.6 Reset-Supervisor: Part-No. was incomplete,

completed to "TPS3106K33DBV"

0.7: Trace-connector hdr/rec swapped (wrong pin-numbering)

All jumpers set to 2mm pitch (some were 2.54mm)

0.8:            GND connection of C18+C22 close to U2 corrected

JP10,JP15,JP16 changed to MCU_VDP3/MCU_VDP5

0.9: Minor corrections to part-numbers/comments according

to new BOM.

0.10: !Trace-Connector pinning changed!: TRACE[31..16]

swapped with TRACECTL/-CLK (same ordering in group)

0.11: !Trace-Connector pinning changed!:

swapped TRACECTL and TRACECLK

Jumper added to reset-controller to disable trace-

generated resets.

Changes due to VDP3 being disableable

(new information):

- change net to 3V3 at:

- reset-controller.Vdd (from MCU_VDP3)

- bus-switch.Vdd (from MCU_VDP3)

- LED-VDD, LED-RST supply (from MCU_VDP3)

- DEBUG_VDD (fixed; Jumper obsolete =>

also renamed)

- Trace-Jumpers (replaces MCU_VDP5(!))

- add diode from VDP5 (at jumper) to

DCDC-converter (supply from target

for JTAG-interface and 2 LEDs)

- changed op-mode of DCDC to auto-powersave

(MODE-pin from Vin to Gnd)

0.12: - D3 moved to C19 (same net, but more clearly the power-input)

- JP10 renumbered to JP18 (a different JP10 was deleted)

0.13: - D3 removed, added JP19 to select between VDP5 (target)

and wall-cube)

HW-Rev. >1.0:

V0.14: - JTAG_RTCK from debug/trace-connector pin 74 through U1 (switch) to

RTCK-jumper (replaces direct TCK-feedback).

- JTAG: removed pull-jumpers and associated parts

(obsolete).

- TRACE-Connectors: Supply-Jumpers removed, VREF/VSUPPLY tied to 3V3



1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

D D

C C

B B

A A

2 3
EMA-FCR4-TRACE-001

Olaf Behrendt
02_emu-PCB_interface.SchDoc

Product:

Date:
File:

Sheet: of

Drawn by: 08.06.2011

Doc Revision:
HW Revision:

V0.14
Rev1.1

Fujitsu Semiconductor
Europe GmbH

http://mcu.emea.fujitsu.com
microcontroller_info@de.fujitsu.com

/************************************************************************/

/*               (C) Fujitsu Semiconductor Europe GmbH                  */

/* The schematic is provided without charge for demonstration purposes  */

/* only, subject to alterations.                                        */

/* FSEU does not warrant that the deliverables do not infringe any      */

/* third party intellectual property right (IPR). In the event that     */

/* the deliverables infringe a third party IPR it is the sole           */

/* responsibility of the customer to obtain necessary licenses to       */

/* continue the usage of the deliverable.                               */

/* FSEU disclaims any warranty and liability.                           */

/* (V1.3)                                                               */

/************************************************************************/

All parts in brackets []  are not soldered

GND

1V2MCU_VDD
L1

BLM21PG221SN1D

C2
100n

C3
10µ

C4
100n

C1
1n

MCU_VDP3
L2

BLM21PG221SN1D

MCU_DVCC

MCU_VDP5
L4

BLM21PG600SN1D

JP1

VDD

TRACE[0..31]

TRACECLK
TRACECTL

JTAG_TDO

JTAG_TDI

JTAG_TCK
JTAG_TMS

JTAG_NTRST

TRACE31
TRACE30
TRACE29
TRACE28
TRACE27
TRACE26
TRACE25
TRACE24
TRACE23
TRACE22
TRACE21
TRACE20
TRACE19
TRACE18
TRACE17
TRACE16

TRACE15
TRACE14
TRACE13
TRACE12
TRACE11
TRACE10
TRACE9
TRACE8
TRACE7
TRACE6
TRACE5
TRACE4
TRACE3
TRACE2
TRACE1
TRACE0

MCU_VDP3

GND

MCU_VDD

MCU_VDP5

MCU_DVCC

GND

C13

100n
R7

10k D_DEBUG_NJTAGEN

D_TARGET_NJTAGEN

R8

10kGND

MCU_AVSS5

MCU_AVRH5MCU_AVDD5

1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17 18
19 20
21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38
39 40
41 42
43 44
45 46
47 48
49 50
51 52
53 54
55 56
57 58
59 60
61 62
63 64
65 66
67 68
69 70
71 72
73 74
75 76
77 78
79 80

X1

Header 2x40

close to pads

close to header

GND

C6
100n

C7
10µ

C8
100n

C5
1n

JP4

VDP3
3V3

L3

BLM21PG221SN1D

GND

C10
100n

C11
10µ

C12
100n

C9
1n

JP6

DVCC

GND

C15
100n

C16
10µ

C17
100n

C14
1n

JP7

VDP5

JP2

AVDD
JP3
AVRHJP5
AVSS

GND

MCU_VDP5

*1

*1: Jumpers
open: Power from target-PCB (default).
closed: Power from trace-PCB.
must all be closed if module is being used 
stand-alone. Jumper VDD can be closed alone 
if emu-PCB has its VDD bridges removed 
(Vdd from trace, other power from target).
Layout hints: use 2mm Jumpers.

*1

JP8
JP 3 pin

GND

*2

*2: Jumper
1-2: debug from target (trace disabled)
2-3: debug from trace-PCB (default)
open: disables both JTAG-ports.

1.2V/1A

3.3V/500mA

ADJ2 1

M/DAT2

VIN3 FB1 4

SW1 6

DEF_1 5

EN17

GND8

EN29

SW2 10

PGNDEP

U2

TPS62420DRC

2µ2H

L6

R10 180k/1%
C18 22µ

R9 820k/1%

GNDGND

3V3

1V2

5V +-10%/800mA

R12 360k/1%

R11 360k/1%

L5

BLM21PG221SN1D

C21

22
µ

4

2

3
1

X2

CON_ROKA

GND GND

D1
10MQ040N

D2

P6SMB6.8A

GND

C19

10
0µ

C20 33p

C22 22µ

both inductors: Wuerth 744025002

R
ST

_X
T_

R
ST

_XGND

NRSTVDD 1VDD6

VSS2

SENSE4

NMR3 NRSTSNS 5

U3

TPS3106K33DBV

JP9

T_RST

*3: Jumper
open: disable reset from target.
closed: allow reset from target (default).

*3

MCU_VDD

R13
330k/1%

R14
330k/1%

GND

crit (noise)

MCU_VDD

MCU_VDP3

MCU_DVCC

MCU_VDP5

R5 10k

T1

BC847C

GND

R4 1k0

2

1

3

T2
BSS84

LD5

LEDrd/2mA
R6 1k8

RST_X

align in one row at PCB-edge

R3 1k8

R2 1k8

R1 1k8

2µ2H

L7

LD1

LEDor/2mA
LD2

LEDor/2mA
LD3

LEDye/2mA
LD4

LEDgn/4mA

C23

100n

TRACE[0..31]

RST_X

OE 19

A1 2

A2 3

A3 4

A4 5

A5 6

A6 7

A7 8

A8 9

GND10

NC1

B811 B712 B613 B514 B415 B316 B217 B118

Vcc 20
U1

SN74CBT3245APW

JP17

MODE
GND

R26

10k

*4: Jumper
open: target board connected (default).
closed: stand-alone operation.

*4

JP18
PWR_RST

*5

3V3
*5: Jumper
open: disable reset from reset-controller 
(default).
closed: allow reset from reset-controller. 
).

3V3

3V3

JP19
PWR_SRC

JTAG_RTCK

PIC101

PIC102

COC1
PIC201

PIC202

COC2
PIC301

PIC302

COC3
PIC401

PIC402

COC4

PIC501

PIC502

COC5
PIC601

PIC602

COC6
PIC701

PIC702

COC7
PIC801

PIC802

COC8

PIC901

PIC902

COC9
PIC1001

PIC1002

COC10
PIC1101

PIC1102

COC11
PIC1201

PIC1202

COC12

PIC1301 PIC1302

COC13 PIC1401

PIC1402

COC14
PIC1501

PIC1502

COC15
PIC1601

PIC1602

COC16
PIC1701

PIC1702

COC17

PIC1801 PIC1802
COC18

PIC1901

PIC1902

COC19
PIC2001 PIC2002
COC20

PIC2101

PIC2102

COC21

PIC2201 PIC2202
COC22

PIC2301

PIC2302
COC23

PID101 PID102COD1

PID201
PID202COD2

PIJP101PIJP102
COJP1

PIJP201PIJP202
COJP2

PIJP301PIJP302
COJP3

PIJP401PIJP402
COJP4

PIJP501PIJP502
COJP5

PIJP601PIJP602
COJP6

PIJP701PIJP702
COJP7

PIJP801
PIJP802

PIJP803

COJP8

PIJP901PIJP902
COJP9

PIJP1701PIJP1702

COJP17

PIJP1801
PIJP1802COJP18

PIJP1901
PIJP1902

PIJP1903

COJP19

PIL101 PIL102

COL1

PIL201 PIL202

COL2

PIL301 PIL302

COL3

PIL401 PIL402
COL4

PIL501 PIL502
COL5 PIL601PIL602

COL6

PIL701PIL702

COL7

PILD101PILD102

COLD1

PILD201PILD202
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/************************************************************************/

/*               (C) Fujitsu Semiconductor Europe GmbH                  */
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