EXP32 Prototype Board

Preliminary

The EXP32 Prototype Board is a versatile plugin module for integration of custom circuits with the EFM32.
The VMCU power domain is tracked by the Advanced Energy Monitor (AEM), which gives detailed information
about the current consumption.

Features:
* Ready-to-use prototyping area for hole-mount, TSSOP, SO, SOT23-6, SOT23 and 0805 SMD components.

¢ VMCU power domain tracked by the Advanced Energy Monitor (AEM).
+ 3.3V and 5V power domains available.

« All EFM32 IO lines directly accessible through pin headers.

¢ User LEDS ready for use.

¢ LEDS indicating power.
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1 Usage

1.1 Placement

This board is intended for use with the EFM32 Gecko Development Kit.

1.2 Prototyping Area

The prototype area supports hole-mounted devices as well as TSSOP, SO, SOT23-x, SOT23 and 0805
SMD components. For some of the IC footprints there is a dedicated footprint for decoupling capacitors.
Please see schematic for detalils.

1.3 Voltages

The prototype board has 3 supply voltages: 5V, 3.3V and VMCU. VMCU is used by the EFM32 micro-
controller, and the corresponding current consumption is tracked by the AEM. For each of the supply
voltages, there is a corresponding LED indicating if the power is present. Either of the voltages may be
used to power custom circuitry, but verify not to connect different power-domains directly.

Note
Make sure not to connect circuitry powered by different supply voltages without proper level
translation! E.g. do not directly connect circuits powered by 3.3V to the EFM32.

1.4 User LEDs

4 user LEDs with corresponding resistors are available on the protoboard. They may easily be soldered
to other circuitry. See schematic for details.

1.5 Pin Headers

The proto board features 10 20-pin headers. Pin 1 and 19 are connected to GND, whereas 2 and 20 may
be connected to VMCU and 3V3 respectively by inserting 0-ohm resistors. See schematic for details.

When the protoboard is connected to the Kit, all GPIO-lines from the MCU-board are available, provided
that the signals are available from the MCU-board. Also, several pheripherals on the Kit mainboard are
available. Please see the schematic of the respective boards for detailed information.

Note
In order for a signal from a EFM32 port to be available on the protoboard, the signal must
be routed out from the EFM32 board.

2009-11-19 Rev: t0004_1.00 Www.energymicro.com



5 4 3 2 1
micro
D
EFM32 Development Kit . .
Revision H1story
Board Function Page —
Revision Ccomment
Front Page 1
EXP32 Connector A 2 PA4 Added some and removed some vias
EXP32 Connector B 3
Power Connectors 4
Dummy Components 5 C
PA5 Removed a rouge via
PA6 BOM changes
A Removed two voltage hooks and
added one gnd hook
B
/
TOP
Schematic Title
EXP32 Prototyping Board A
Page Title
Designed: Approved: Front Page
- Document number Revision
Size |BOM Doc No:
A3 | <Cage Code> A
Design Created Date: Sheet Created Date Sheet Modified Date Sheet
Wednesday, December 03, 2008 Tuesday, February 17, 2009 Thursday, November 19, 2009 1of 5

= N n k] 1



5 4 3 2 1
|
|
| vMCU 3v3 vMCU 3v3
P1 :
3v3  VMCU
! R1[] R2 R3[] R4
! OR | | OR OR | | OR
| NM T NM NM T NM
|
|- I Port A Port B
|
D EXP32 AQ P32 A40 | P2 P3
EXP32 AL P32 A4l 1 2 1 2
EXP32_A2 P32_A42 ! EXP32 A 3 e EXP32 Al P32 A16 3 e EXP32 A
EXP32 A3 P32 A43 ! EXP32 A 5 EXP32 A3 P32 A18 5 EXP32 A
20 | EXP32 Ad 7 EXP32 A5 P32 A20 7 EXP32 A
EXP32 A4 22 P32 Ad4 | EXP32 Al 0 EXP32 A7 P32 A22 0 EXP32 A
EXP32 A5 24 P32_A45 | EXP32 Al 2 EXP32 Al P32 A24 2 EXP32 A2
EXP32 A6 26 P32_A46 | EXP32 A10 2 EXP32 ALL P32 A26 2 EXP32 A27
EXP32 A7 28 P32 A47 | EXP32 A2 6 EXP32 A13 P32 A28 6 EXP32_A29
30 EXP32 Ald 18 EXP32 AL5 P32_A30 18 EXP32 A3L
EXP32 A 32 P32 A48 ! 9 = 20 9 =520
EXP32 A 34 P32 A49 |
EXP32 A 36 P32_A50 | HEADER_2X10_2.54MM_SMD HEADER_2X10_2.54MM_SMD
EXP32 ALl 38 P32 A51 | N N
4 | GND GND
EXP32 AL2 4 P32 A52 |
EXP32 A13 4 P32 A53 |
EXP32 Al4 4 P32 A54 vMCU 3v3 vMCU 3v3
EXP32 AL5 2 P32 AS5 !
5 |
EXP32 A 52 P32 A56 |
EXP32 A 54 P32 A57 | R5[] R6 R7[] R8
EXP32 A 56 P32 A58 | or || OR or || OR
EXP32 A 58 P32_A59 | NM T NM NM T NM
60
. |
EXP32 A20 62 P32_A60 ‘ Port C Port D
EXP32 A2L 64 P32 A61
EXP32_A22 66 P32 _A62 ! P4 PS5
EXP32 A23 68 P32 A63 | 1 2 1 2
70 | EXP32 A32 Kl el EXP32 A33 P32 A48 3= EXP32_A49
C EXP32 A24 72 P32 A64 | EXP32 A34 5 EXP32_A35 P32_A50 5 EXP32 A5L
EXP32 _A25 74 P32_A65 | EXP32_A36 7 EXP32 _A37 P32 A52 7 EXP32_A53
EXP32 _A26 76 P32_A66 | EXP32 _A38 0 EXP32_A39 P32 A54 0 EXP32_A55
EXP32_A27 7 P32 A67 EXP32_A40 2 EXP32_Ad P32_A56 2 EXP32_A57
80 ! EXP32_A42 4 EXP32_Ad P32 A58 4 EXP32_A59
EXP32 A28 82 P32 A68 ! EXP32 _Ad4 6 EXP32_Ad P32_A60 6 EXP32 A6L
EXP32_A29 84 P32_A69 | EXP32_A46 T EXP32_Ad P32 A62 o] 18 EXP32_A63
EXP32_A30 86 P32 A70 | 9 20 9 20
EXP32 A31 88 P32 A71 |
90 | HEADER_2X10_2.54MM_SMD HEADER_2X10_2.54MM_SMD
EXP32 A32 92 P32 A72 | N N
EXP32 _A33 94 P32 A73 GND GND
EXP32 A34 9% P32 A74 !
EXP32_A35 98 P32 A75 !
00 | vMCU 3v3
EXP32 A36 02 P32 A7 |
EXP32 _A37 04 P32 A7 |
EXP32 _A38 06 P32 AT |
EXP32_A39 0 P32 A7 | Rr9 [] R10
‘ or || OR
EXP32 A82 NM T NM
=3 ﬁglzc SDA (P4 |
EXP32 A81 EXP32_A83 -
4) EEPROM_WP 12C_scCL 4
(4 WP X (®4) | Port E
|
9 | P6
1 2
| | 2
V4 V4 5v ‘ EXP32 A64 3[4 EXP32 A65
EXP EXP
GND BSE_060_01_L DA ? \ EXP32 A6 E EXP32 AT
B ! EXP32_A70 0 EXP32_A7
| EXP32 A72 2 EXP32 A7
| EXP32 A74 4 EXP32 A7
| EXP32 _A76 6 EXP32 A7
EXP32 A78 18 EXP32 A7
|
‘ 9 =20
! HEADER_2X10_2.54MM_SMD
! ;;
! GND
|
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, L o o _________
vMCU 3v3 5v
c1 c2 c3 ca c5 c6 c7 c8 co TOP
100N | 100N | 10U 100N | 100N | 10U 100N | 100N | 10U Py
Schematic Title
aND aND aND EXP32 Prototyping Board
Page Title
Designed: Approved: EXP32 Connector A
- Document number Revision
Size |BOM Doc No:
A3 | <Cage Code> A
Design Created Date: Sheet Created Date Sheet Modified Date Sheet
Wednesday, December 03, 2008 Monday, March 16, 2009 Thursday, November 19, 2009 2 of 5

= N n k] 1



P7

o] el el e}

o] el el e}

o] el el e}

o] el el e}

B56

o] el el e}

B59

B60

B61

o] el el e}

B62

B64

o] el el e}

B67

o] el el e}

o] el el e}

o] el el e}

BSE_060_01_L_DAP

5
3v3 vmMmCU
|-
EXP: 0
D EXP. 1
EXP. 2
EXP. 3
20
EXP32 B4 22
EXP32 B5 24
EXP32 B6 26
EXP32 B7 28
30
EXP32 B8 32
EXP32 B9 34
EXP32 B10 36
EXP32 B11 38
4
EXP: 2 2
EXP. 3 2
EXP. 7] 2
EXP’ 5 2
5
EXP: 52
EXP: 54
EXP: 56
EXP: 58
60
EXP: 0 62
EXP: 1 64
EXP: 2 66
EXP: 3 68
70
C EXP: 24 72
EXP: 25 74
EXP: 26 76
EXP: 27 7
80
EXP: 28 82
EXP: 29 84
EXP: 30 86
EXP: 31 88
90
EXP: 32 92
EXP: 33 94
EXP: 34 96
EXP: 35 98
00
EXP: 36 02
EXP: 37 04
EXP: 38 06
EXP: 39 o}
!
Sl
GND
B
VMCU
C10 C11 C12
100N 100N 10U
A
GND

C13 Cl4 C15

100N 10U

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
B63 !
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

C16 C17 C18

100N 10U

Wednesday, December 03, 2008

Thursday, November 19, 2009

vMCU 3v3 vMCU 3v3
R11] R12 RrR1d | R14
or || or or || oR
NM T NM NM T NM
Port F Port G
P8 P9
1 2 1 2
P32 BO 3 e P32 B1 P32 B16 Kl el EXP:
P32 B2 5 P32 B3 P 8 5 P
P32 B4 7 P32 BS 3 0 7 3
P32 B6 0 P32 BY P 2 0 P
P32 B8 2 P32 BY P 4 2 P32 B2
P32 B10 4 P32 B11 P32 B26 4 P32 B27
P32 B12 6 P32 B13 P32 B28 6 EXP32_B29
P32 B14 18 P32 B15 P32 B30 18 EXP32 B31
9 = 20 9 =520
HEADER_2X10_2.54MM_SMD HEADER_2X10_2.54MM_SMD
GND GND
vMCU 3v3 vMCU 3v3
R1§ | R16 R17 | R18
or || oR or || OR
NM T NM NM T NM
Port H Port I
P10 P11
1 2 1 2
P32 B32 3 e P32 B33 EXP32 Ba4 3 e P32 B4
P32 B34 5 P32 B35 EXP32 B46 5 P32 B4
P32 B36 7 P32 B37 EXP32 B48 7 P32 B4
P32 B38 0 P32 B39 EXP32_B50 0 P32 B5
P32_BA40 2 P32 B4 EXP32_B56 2 P32 BS
P32 B42 4 P32 B4 EXP32 B58 4 P32 B59
P32 B72 6 P32 BT EXP32 B70 6 P32 B71
P32 B74 18 EXP32 BY EXP32 B76 18 EXP32 B77
9 =520 9 =520
HEADER_2X10_2.54MM_SMD HEADER_2X10_2.54MM_SMD
GND GND
vMCU 3v3
Rr1d | R20
or || oR
NM T NM
port J
P12
1 2
P32 BS2 3 e P32 BS3
P32 BS54 5 P32 B55
P32_B60 7 P32 B61
P32 B62 0 P32 B63
P32 B64 2 P32 B65
P32 B66 4 P32 B67
P32 B68 6 P32 B69
P32 B78 18 P32 B79
9 =20
\.”  HEADER_2X10_2.54MM_SMD
GND
Schematic Title
Page Title
Designed: Approved: EXP32 Connector B
- Document number Revision
Size |BOM Doc No:
A3 | <Cage Code> A
Design Created Date: Sheet Created Date Sheet Modified Date Sheet
Monday, March 16, 2009 3 of 5

b}

1




D 5v
R22
1K
vMcu
~
LEDL
GREEN -
~
N
. R
®
o1 L
BSS138W 1 R25
L —
N h l l l l
100N | 100N | 100N | 100N | 100N
GND 1X8 2.54MM
GND
3vs 3v3
A
ulA
(p2) 12C_SDA g SDA R28
(p2) l12c_ScL scL 10K
Hno
3| AL 7
A2 WP EEPROM_WP (p2)
B 24AA024
GND
24AA0
GND

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

3v3 :

UlB |

vee |2 |

|

4 C34 |
vss oN

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

3v3

OR

3V3 Header
J2

C19 Cc20
—

100N 100N 100N

._{}_

Lol
R

100N 100N 100N

._{}_

1X8 2.54MM
GND
5V
R26
OR 5V Header
J3
c29 C30
0|

Lol ol
R

1X8 2.54MM
GND
TP1 TP2 TP3 TPS
KOA_1206 KOA_1206 KOA_1206 KOA_1206
GND
GND Header GND Header
J4 J5
8 8
7 7
T — T
> >
1

%8 2.54MM %8 2.54MM

/
TOP
Schematic Title
EXP32 Prototyping Board
Page Title
Designed: Approved: Power Connectors
- Document number Revision
Size |BOM Doc No:
A3 | <Cage Code> A
Design Created Date: Sheet Created Date Sheet Modified Date Sheet
Wednesday, December 03, 2008 Monday, March 16, 2009 Thursday, November 19, 2009 4 of 5

b}

1




u4

U2 u3
1 B —o o—11 sl¥—o o—21 efe—o o
2 275590 o 2 21|50 o—=22 5(3—o© 1
3 265 —0 o 313 26[5%—© o——3 4 f+——o0 Q2
4 25l5—0 o 4 55—0
5 2 g;t4° o B 2 g;t4° S0T23-6 Dummy ~
6 2|5 —0 o 716  28[5—9©
7 22 [57 0 o—57 22 [57 ’d V3 ®
8 21 o o—{8 21 . 5 .
9 20 O o 019 2079 o——1 6 e—0 o3
10 19759 o 10 19 [3 o—=2 5(3—0©
1 18570 o 11 18 [y o——3 4 f——o0 ~
12 17 o o 12 17
13 6 g ° o 13 6 g S0T23-6 Dummy o
14 15 o [ 14 15 1
4
TSSOP28 S028 Dummy uo Q
u7 ug ° 71 o2 ° o
28 28 ° 32 514 °
1 28[5—0 o 511 28f5—9© o——3 4f—>0 ©
2 215 —9© o 2 2150
FR 5240 ° EN R 5240 SOT23-6 Dummy 1 o5
4 2550 o 4 5[50
5 24 53— O o 515 24 53— O u10 N
6 2|5 —0 o 716  23[5—9© 1 A
7 2550 oO——17 2[5—0 o——1 6 e—9 @
8 21 o o—{8 21 o—=2 5(53—o0 i
9 20O o 019 2079 o——3 1 F—o0 o
10 19750 o 10 19 73 SOT23-6 Dummy
1 18— o 11 18 [45 o
12 17|75 9 o 12 17 [
13 16 [0 o 13 16|38 u13 ©
FVETS o o [VRET 1 6 1 Q7
‘<5578 o——1 6[e—"0
TSS0P28 S028 bummy oig 3 2 340
UL u12 o——3 L — o
1 B —o o—11 sl —o SOT23-6 bummy
2 275590 o 2 275590
3 2650 o 313 26[5%—© u14
4 5[50 o 4 5[50 1 A
5 2[5—0 o 215 24f55—9© o——1 6 e—0
6 28|50 o 16  28[5—9© o—=22 5(53—0°
7 25— o——17 2[5—0 o——3 4 f+——o0
5 ° ba—n 5 S0T23-6 Dummy u1s u16 u17 u19 U20 21 u22 23
9 9
10 19He—o o—10 110 19lg 1 1 1 1 1 1 1 1
1 18[—0 o 11 18 [y u1s *— 2 *—5 2 *—5 2 *—5 2 *—5 2 *—5 2 *—5 2 *—5 2
12 17759 o 12 17 [ i s *—3 *—3 *—3 *—3 *—3 *—3 *—3 *—3
13 16329 o 13 16 [35 o——1 6 e—9 *— 4 *— 4 *— 4 *—c4 *—4 *—4 *— 4 *—4
14 15 o o 14 15 o—=2 5(53—o© *—5 *—5 *—5 *—5 *—5 *—5 *—5 *—5
'—ssor78 5558 Dammy o——3 4 f——o0 *—6 *—6 *—6 *—6 *—6 *—=6 *—=6 *—=6
SOT236 bummy fom-n 4 fom-n 4 fom-n 4 fom-n 4 fom-n 4 fom-n 4 fom-n 4 fom-n 4
26 o o o o o o o o
28 fomn fomn fomn fomn fomn fomn fomn fomn
1 28[5—0 u28 =110 =110 =110 =110 1110 =110 =110 =110
2 21|50 1 s 51 A1 A1 A1 A1 A1 A1 A1
3 265 —0 o——1 6 e—9 <15 12 15 12 <15 12 <15 12 <15 12 <15 12 <15 12 <15 12
4 2550 o—=22 5(3—o© 13 13 =13 13 13 13 13 13
5 2|5—0 o——3 4 f——o0 1514 1514 1514 1514 1514 1514 1514 1514
6 2|5 —0 SOTZ38 Dummy *—1e 15 115 115 115 115 115 <115 115
7 2f5—0 »—7 16 116 116 116 116 116 116 116
8 21 o »—1g] 17 117 117 117 117 117 <117 117
9 20[f5—0 151 18 1o 18 1o 18 1o 18 1o 18 1o 18 1o 18 1o 18
10 19|75 —© 551 19 50 19 50 19 50 19 50 19 50 19 50 19 50 19
11 18550 51120 *—511 20 *—51 20 *—51 20 *—51 20 *—51 20 *—51 20 *—51 20
12 17|50 5521 A5 21 A5 21 A5 21 A5 21 A5 21 A5 21 A5 21
13 16[3—0 551 22 <55 22 55 22 <55 22 <55 22 55 22 <55 22 55 22
14 15 o 53123 <523 <523 <523 <523 <523 <523 <523
TSSOP28 o o o o o o o o
%551 25 %581 25 %55 25 %521 25 %521 25 %521 25 %581 25 %521 25
57126 %5726 57126 57126 57126 57126 57126 57126
55 27 55 27 55 27 55 27 55 27 55 27 55 27 55 27
55 28 55 28 55 28 55 28 55 28 55 28 55 28 55 28
%551 29 %551 29 %551 29 551 29 551 29 551 29 551 29 551 29
*—= 30 *—= 30 *—=— 30 *—=— 30 *—=— 30 *—=— 30 *—=— 30 *—=— 30
HEADER_30X1 HEADER_30X1 HEADER_30X1 HEADER_30X1 HEADER_30X1 HEADER_30X1 HEADER_30X1 HEADER_30X1
<Schematic Path>
3v3 VMCU TOP
- ? e e ° R ? ? e ? ? ? Schematic Title
o o
EXP32 Prototyping Board
100N | 100N | 100N | 100N | 100N 100N 100N | 100N | 200N | 100N | 100N | 100N | 100N Page Title
° °
3 3 b 3 3 3 3 3 b Designed: Approved: Dummy Components
- Document number Revision
Size |BOM Doc No:
GND GND A3 | <Cage Code> A
Design Created Date: Sheet Created Date Sheet Modified Date Sheet
Wednesday, December 03, 2008 Monday, March 16, 2009 Thursday, November 19, 2009 5of 5
= n k] 1




A A
L%IE
B =0 B
° OO0 00O OO0 OO OO0 0O OO0 OO0 000 000 OO0 OO0 000 000
91 (o) O o o o [¢] OO0 OO0 000 OO0 OO0 OO0 00O 000
- O00000O00O000000 O0000000O000000 Q0000000000000
SEinnnnnnnnnnnnnEEcrinninnnnnnnnnnERessinnnnnnnnnnnnngs
— ) u3 us u12 -
O oﬁUUUUUUUUUUUUUo QEUUUUUUUUUUUUUQ oﬁuuuuuuuuuuuuuo O
O0000000000O000 O0000000000O0O00 Q0000000000000 TPS
o OOOOC)OOOOOOOC)OOOOOOOOOOOOC)OOOOOLED4
v goobbobbbbbbbbbbbooooouuuuuugg e=
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOg'%
‘ e 0000000000000 00000000000000000 ‘
OQOO0OO0O0O0OO0O0O0OOOOOOLOOOOOLOOOOOOOOOO o
. CQOO0OO0O0O0O0O0OOOOOOOOOOOOOLOOOOOOOOO oy
s Q0000000000000 OOOOOOOOOOOOOOOO o
OQO0OO0O0O0O0OO0O0OOOOOLOOOOOOLOLOLOOLOOLOLOOO
op OO0O0O0O0O0O0O0O0O0O0OOOOOOOOOOOOOOOOOOO
7] L;Z OQOO0O0O0O0OO0O0OOOOOLOOOOOOLOLOLOLOOLOOOLOOO B
. OJONONONONONONONONONONOLONONOLONONONOXOXOXOXOXOXOXOXOROXORO)
000000000000 00O OOOOOO0OOOOOO0O OOOOOOOOOOOOOO OOOOOOOOOOOO00
o nnoonnonnnonn o ° annnnononannnm o o nnonnononoonnn o ° nnnnnnonnnnnnn o
29 u2 u7 u11 u26
o (@] o o O |o (@] [} o
D TUU00TTT0ToToT UTUTOToToToToT TTTTOTOO0TITTT TTTOITTTIOIoTT D
o Q0000000000000 O000O0O00O000000 OOOO0OOO0O00OO000 0000000000000 0
=@ lllllllll
O o UoDoDoDooo o g
] W2DDDDDDDE12[] —
1DDDDP4DDDc119
E E
’ Utfert (ogsd taktaansvarig hvis annen) - Prepared (also subject responsible if other)
T ey
Referanser - References Dokansv/Godk - Doc respons/Approved Dato - Date |Rev
2009-10-07 Al
F ) ) Produktbetegnelse - Product name F
£z PROTOTTRE BOARD {PRINTED BOARD ASSEMBLY
Dokumentnr - Document No. Side - Sheet
( Scale 1.5: 1) BRD3500A1 (PCB3500 REV. 1. 1) L (2)
1 ' 3 '

2




C18

1 @)

G5 &)

100000000000

C12

[c3]

»

e re

Utfert (ogsd taktaansvarig hvis annen) - Prepared (also subject responsible if other)

Referanser - References

EFM32 PROTOTYPE BOARD

( Scale 1.5: 1)

Dokansv/Godk - Doc respons/Approved Dato - Date |Rev
2009-10-07 Al
) Produktbetegnelse - Product name
IPRINTED BOARD ASSEMBLY
Dokumentnr - Document No. Side - Sheet

2(2)

{

BRD350041 (PCB3500 REV.% 1)
3

2




ENERGY

micro

Energy Micro AS
Sandakerveien 118
P.O. Box 4633 Nydalen
N-0405 Oslo

Norway

Www.energymicro.com



