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Evaluating the ADuCM350 16-Bit, Precision, Low Power Meter-on-a-Chip

FEATURES ADDITIONAL EQUIPMENT AND SOFTWARE NEEDED
ADuCM350 motherboard Evaluation software for the ADuCM350 (download from the
Selection of daughter boards for analog front end and ADuCM350 design resources page)

platform validation Extra peripheral boards available for order: Ev-ADuCM350AUDZ,
3 power supply options: 2.5V to 3.6 V from an external Ev-ADuCM350DISZ

power supply, 5V from interface/emulator board, or See the ADuCM350 design resources page for more details

CR2032 batt ti

atery connection SYSTEM REQUIREMENTS

Interface options

UART and serial wire through 8-pin J-Link OB connector Minimum requirement to run examples and applications

Trace capability PC with USB 2.0 controller connection and 1 free COM port
Power indicator/general-purpose LEDs Windows XP SP3 or later, Windows Vista, or Windows 7 or later
Reset, download, and external interrupt push-buttons ONLINE RESOURCES

Supercapacitor and thermistor capability

USB connectivity

8-pin connector to the interface/emulator board

Access to ADuCM350 platform pins through Digital Header 1,
Digital Header2, and CapTouch header

32.768 kHz external crystal and 16 MHz external crystal

Documents Needed
ADuCM350 data sheet
ADuCM350 hardware reference manual
AN-1262, AN-1263, AN-1271, AN-1281, AN-1286,
AN-1293, AN-1302 application notes
ADuCM350 software development kit quick start guide

EVALUATION KIT CONTENTS (UG-677)
EVAL-ADuCM350EBZ board Required Software
USB-SWD/UART-EMUZ, also known as J-Link OB emulator ADuCM350 software development kit (firmware/debug
AFE daughter boards: ADuCM350 switch mux configuration environment)

board, ADuCM350 4-wire bio Configuration 2 board IAR Embedded Workbench for ARM (from Version 7.10+)
ADuCM350 breakout board ADuCM350 evaluation kit software platform (GUI software)
ADuCM350 GPIO test header board Design and Integration Files
USB cable Schematics, layout files, bill of materials

TYPICAL SETUP

PERIPHERALS PERIPHERALS

CONNECTOR CONNECTOR

P

HIHIH I ; CapTouch
TIHIT ] CONNECTOR

USB-SWD/UART-EMUZ

TRACE

CR2032 EXTERNAL
SUPPLY SUPPLY

Figure 1. Typical Setup (USB-SWD/UART-EMUZ on Left and EVAL-ADuCM350EBZ on Right)
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GENERAL DESCRIPTION

The ADuCM350 is a 16 MHz ARM® Cortex-M3 processor with
a high precision AFE specifically designed for high precision
data acquisition.

The ADuCM350 has a 16-bit precision analog core with four
dedicated voltage measurement channels and up to eight current
measurement channels. It has an integrated complex impedance
measurement system and uses an integrated parameterizable
waveform generator to generate complex waveforms. It uses an
excitation amplifier control loop to perform accurate potentiostat
type measurements and has a highly configurable switch matrix
that allows application specific amplifier configuration.

The device has a large array of peripherals, including USB,
CapTouch?®, display, audio, and an array of serial interfaces
and GPIOs.

The ADuCM350 includes 384 kB of flash, 32 kB of SRAM, and
16 kB of flash configured as EEPROM.

The EVAL-ADuCM350EBZ kit provides scientists, system
analyzers, and software developers a platform to migrate from
sensor investigation and analysis to full ecosystem development.
The evaluation kit consists of an ADuCM350 motherboard and a
selection of analog front end and digital peripheral daughter boards.

The evaluation kit is designed specifically to work with the
ADuCM350 software development kit (SDK) and the evaluation
kit support package (EKSP)—both of which are available for
download on the ADuCM350 design resources page.

The software development kit is designed to work with the IAR
debugging environment only. The user guide for the ADuCM350
SDK is available on the SDK installer.

An example of where the kit is downloaded follows: C:\Analog
Devices\ADuCM350BBCZ\Eval-ADUCM350EBZ\doc

The SDK quick start guide and the EKSP user guide are available in
the Support Documentation zipped folder.
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SOFTWARE INSTALLATION PROCEDURES EVALUATION BOARD SETUP PROCEDURES

1.  Plug the ADuCM350 switch mux configuration board into
the ADuCM350 evaluation board, EVAL-ADuCM350EBZ.

e TFor more information about the EKSP LabVIEW® GUI, 2. Plug the USB-SWD/UART-EMUZ board into J14 on the

refer to the EKSP user gulde (ADuCM350_EVa.luati0n_Kit_ ADuCM350 eValuatiOn board, EVAL-ADUCM350EBZ.
Software_Platform.pdf) within the Documentation 3. Plug the USB cable into the USB-SWD/UART-EMUZ board.
folder of the software development Kkit.

For software installation procedures, refer to the following
ADuCM350 software documentation for further details:

After the drivers are downloaded, you can begin communicating
e  For more information about the SDK firmware/debug with the board.

environment, refer to SDK user guide (ADuCM350BBCZ_
Software_Users_Guide.pdf) within the Documentation
folder of the software development kit and to the ADuCM350
software development kit quick start guide, UG-677.

e L L S R

Eval-ADUCMS35 EBZ

T

ANALOG
DEVICES

12104-003
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EVALUATION BOARD HARDWARE

POWER SUPPLIES

VCCM_ANA

Table 1 describes the three options for supplying power to the
VCCM_ANA pin.

Table 1. VCCM_ANA Supply Options

VDD_IO

Table 2 describes the two options for supplying power to the
VDD_IO pin.

Table 2. VDD_IO Supply Options

Link M5 Position VDD_IO Supply

Link J10 Position

VCCM_ANA Supply

A (Default Position)

B
C

Regulated 3.3V from J3 wall socket
supplied with board

CR2032 battery connection, J19
External supply

A (Default Position)
B

From VCCM_ANA

Regulated 3.3V from J3 wall socket
(supplied with board)

VLCDVDD

Table 3 describes the three options for supplying power to the

VLCDVDD pin.

Table 3. VLCDVDD Supply Options

LK14 Position’ VLCDVDD Supply
Inserted Powered by VCCM
Open Not powered

OPTION 1

' The default position for LK14 is to be removed.

3.3V_BOARD

T68

R32 L2 R31 LK5
5V_usB [ ’ 2N outH BANA ole (] VbDOUT
- _ or BEAD 16
SD_GND
3 R30
c37 560r
10uF
I D4
= = o POWER
/ i
OPTION 2
USB REGULATOR
LK24 T3
VUSB
J10
Al VCCM_ANA
oL
Cl
J19
—— BATT-3002-20MM
] BATTERY CONTACT
LK10
OPTION 3
J12-2 [O}
L c3aa _L ca0
—— 0.1uF —— 10uF
J12-1 [}

NOTES
1. LK24 IS NOT INSERTED BY DEFAULT.

12104-002

Figure 3. Power Supply Schematic for VCCM_ANA Pin
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JUMPER SETTINGS

Table 4. Link Option Functions

Link Number Default Position Function

LK1 Short AN_A to AFE daughter board.

LK2 Open LED GPIO functionality of P2.1.

LK3 Open AN_B to AFE daughter board.

LK4 Short Connect the supercapacitor to the VBACK pin.

LK6 Open Thermistor voltage output measurement (AN_A).

LK7 Open VCCM_DIG to VCCM_ANA external connection (connected internally on chip).
LK8 Short LED GPIO functionality of P0.11.

LK9 Open AN_C to AFE daughter board.

LK10 Short AGND To DGND connector.

LK11 Open AN_D to AFE daughter board.

LK12 Short LED GPIO functionality of P4.2.

LK13 Short VBUS link.

LK14 Open Supply for VLCDVDD.

LK24 Open VUSB to VCCM_ANA connector. The battery must be removed when this link is inserted.
M1 B P0.6 selected for UART Tx.

M2 B P0.7 selected For UART Rx.

M3 Open AN_EXCITE used for thermistor operation.

M5 A VDD_IO connection. When this link is in Position A, the VDD_IO supply is from

VCCM_ANA.

Rev. 0 | Page 6 of 28
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EVALUATION BOARD CIRCUITRY

J-LINK OB EMULATOR

The J-Link OB emulator provides nonintrusive emulation via a
serial wire and allows supply and UART communication with
the ADuCM350 evaluation board (EVAL-ADuCM350EBZ).
Figure 4 shows a top view of the emulator board. The J2
connector plugs into the ADuCM350 evaluation board (EVAL-
ADuCM350EBZ). The J2 connector pinout is shown in Figure 5.

-

ANALOG

D DEVICES

USB=SWD /UART-EMUZ

Figure 4. Emulator Top View

2 Choose options

12104-104

Figure 5. J2 Connector

Chooge optional components that should be ingtalled:
v Ingtall USE Driver far J-Link
W inztall USE Driver for J-Link-0E with CDC

Chooge options for creating shortcuts

¥ Create entry in start menu
™ Add shortcuts bo desktop

¢ Back I Mest » I

Cancel

Figure 6. J-Link OB Download Options

Rev. 0 | Page 7 of 28
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TO EVALUATION BOARD CONNECTOR

12104-105

For downloading and debugging, LK1, LK2, LK4, and LK6 must
be inserted. LK3 and LK5 are required to communicate via
UART. The required driver software for the J-Link OB can be
downloaded from the Segger website. Ensure that you also
install the virtual COM port drivers (see Figure 6).
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DIGITAL HEADER PAD LOOKUP TABLE

Table 5. Pinout for Digital Header 1 Pad (J20) on EVAL-ADuCM350EBZ

Top Row (from Left to Right) Bottom Row (from Left to Right)
Pin No. Internal Connection Pin No. Internal Connection
J20-2 P2.1 J20-1 P2.0
J20-4 P2.3 J20-3 P2.2
J20-6 P2.5 J20-5 P2.4
J20-8 P1.0 J20-7 P1.1
J20-10 P1.2 J20-9 P1.3
J20-12 P1.4 J20-11 P1.5
J20-14 P1.6 J20-13 P1.7
J20-16 P3.8 J20-15 P1.9
J20-18 P3.3 J20-17 P3.9
J20-20 P1.11 J20-19 P1.8
J20-22 P1.13 J20-21 P1.10
J20-24 P1.15 J20-23 P1.12
J20-26 P2.11 J20-25 P1.14
J20-28 P2.12 J20-27 P2.10
J20-30 P2.15 J20-29 P2.9
J20-32 P3.10 J20-31 P2.8
J20-34 P2.13 J20-33 P2.7
J20-36 P3.11 J20-35 P2.6
J20-38 P3.0 J20-37 P2.14
J20-40 P3.1 J20-39 P3.2
J20-42 P3.5 J20-41 P3.4
J20-44 P3.7 J20-43 P3.6
J20-46 N/A J20-45 N/A
J20-48 N/A J20-47 N/A
J20-50 N/A J20-49 N/A
Table 6. Pinout for Digital Header 2 Pad (J5) on EVAL-ADuCM350EBZ
Top Row (from Left to Right) Bottom Row (from Left to Right)
Pin No. Internal Connection Pin No. Internal Connection
J5-19 N/A J5-20 N/A
J5-17 N/A J5-18 N/A
J5-15 N/A J5-16 N/A
J5-13 N/A J5-14 N/A
J5-11 P0.14 J5-12 P0.15
J5-9 P0.12 J5-10 P0.13
J5-7 P1.0 J5-8 P0.11
J5-5 P4.1 J5-6 P4.2
J5-3 P3.14 J5-4 P4.0
J5-1 P3.12 J5-2 P3.13
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ADUCM350 MOTHERBOARD

P0.0
PO0.1
P0.2
P0.3
P0.4
P0.5
P0.6
P0.7
P0.8
P0.9
P0.10
P0.11
P0.12
P0.13
P0.14
P0.15

P1.0
P1.1
P1.2
P1.3
P1.4
P1.5
P1.6
P1.7
P1.8
P1.9
P1.10
P1.11
P1.12
P1.13
P1.14
P1.15

P2.0
P2.1
P2.2
P2.3
P2.4
P2.5
P2.6
P2.7
P2.8
P2.9
P2.10
P2.11
P2.12
P2.13
P2.14
P2.15

P3.0
P3.1
P3.2
P3.3
P3.4
P3.5
P3.6
P3.7
P3.8
P3.9
P3.10
P3.11
P3.12
P3.13
P3.14

P4.0
P41
P4.2

w
==

CHEMATICS

Figure 7. ADuCM350 Motherboard Schematic Device Drawing
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| I 2 i 5 I
V ' ! % o o |
________________________________ ! ! 0] : ot e
, 1] 90 ,
32 89
! el [8s 2 !
| o] : [8r |
_______________________________________ ] 35 86 |
K I 6] 85~ aree
| vl [ 84 |
: | 38 18 PO-3 |
UNCOMITTED INPUTS - CONNECTORS. | ! <5 e 1 !
ar [80_
LK11 : | 7 7o ] Po3 |
S O— (ANt | ! 4 78 :
D g 77
! | 45 ] 76 PO-5 |
N ! | e | [z T |
G a7 74
! | ] 75 res
AN_B_1 ! 1 49 | . 72 |
| | 57 69 :
53 68
AN_A1 : | = o ros |
| | 55| CONNECTOR 66 |
! 1 56 STANDARD % |
| 57 164 o |
: | 58 gg < |
| ! o3 !
| ! |
| ! 721 |
| | -4 |
_______________________________________ J | e = |
| = |
| |
| |
| |
_______________________________ . | CAP TOUCH CONNECTOR. :
I | |
INT ON CAP TOUCH : T T TS TS T T T T T TS T T TS o oo -
st I
n R63 or |
s _T_ NN\ (] Po2 !
- cis :
I 0.1uF |
I
I
= I
I
I
s3
I
T n RBSW\’Or Pos |
I
— I
c23 I
0.1uF |
I
|
I
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Figure 11. Analog Schematics 2
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aopiaul 7| 24nbi4

e

INTERFACE BOARD CONNECTOR

EMULATOR

SERIAL WIRE UART

JTRACE

Note: KEEP TRACK LENGHTS THE SAME

KEEP CLOSE TO DUT

RESET BUTTON

|
|
|
|
|
|
| T
: RESETX
1 RESET
: S5
|
|
| c33 =
| 0.1uF
|
|
| —
| =
b
o
|
1 b
|
|
|
|
1 3.3V_BOARD
| 28
1 s6
IKERNEL_GPIO [ _ EEE AN
: SERIAL
| DOWNLOAD
|
1
i SERIAL DOWNLOAD
|
|
b
o
L4
IND-MOLDED
PTC LK13 .
! VVV R USB-MCRO-B
1 veus
2|, ;
SHLD1
ct7 31ps sHLD2 z
0.1uF 4 SHLD3 o
—Hip SHLD4
5! anp
R6
33K
DGND

|
|
|
|
175 :
sag ———]
VODOUT VDDOUT M2 PO.7 :
47— 74 UART_RX
5VUSB 5v_Use P37 :
st <] UARTRX |
Rx I
145 swerk - < ros :
J14-4 |T<:| UART_TX |
|
!
43— P08 e :
Jia2 | : |
' GND M1 P06 1
' UART_TX
N RESETX P36 :
— |
- |
Tx !
|
______________________________________________________________________ 3
|
|
|
|
PV
|
|
I
|
|
|
_____________________________________________________ ‘I |
3.3V_BOARD | :
! I
—l_ L : ! R
! Fo8 | ! USBDP [ AAN,
P09 H 1
P06 ) 1 4020
PO.7 | : R4
! use oM AAN,
Note: Notch to face boards edge 1 !
\ | 402
| |
Allow Access Area For Connector TRST : :
TRACECLK | 1
TRACEDATAO | 1
TRACEDATAT | 1
- TRACEDATA2 | 1
TRACEDATA3 | |
] I
] |
| |
| |
I I
I I

5 us
veo
102 o1 2
1
GNp  NCf—

2 DIODE-824011
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VCCM GENERATION

Option 1

sv.use [

car
10uF

i—{—

Option 2

USB Regulator

k24

vuss

LKs

& O——<] vopour

A VCCM_ANA

a9
BATT-3002-20MM
BATTERY CONTACT

LK10

Option 3

22 [OF

l cas L ca

0.10F — 100F

a2 DL

470F oNI
SUPERCAP |2

o ANALOG DECOUPLING

vBIAS
cs Re3 or

0.470F

|

|

|

|

|

- |
c1o TESTCAP |

cas |
|

|

|

|

|

VBIAS_1
ca1
0.470F

[ ofe s o

VREF
43 ca8
iz

100F F 0.10F
470F

Layout: Resistors Close to Decoupling Cap

VREF_1

veem i

0.220F

.||_| (i_h
;—@

VCCM_ANA VLCD_VDD

D—G6o0———O

3.3V_BOARD

VDD_to
VCCM_ANA
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ADUCM350 DAUGHTER BOARD SCHEMATICS

ADUCM350 SWITCH MUX CONFIGURATION BOARD
MOTHERBOARD CONNECTOR—ALIGN J8 AND J9.

J8-1 |—— ] AFE1
J8-2 |—
Js-3 |_C| P4.2
Jg-4 —
Jg-5 |—— ] AFE2
J8-6 —
J8-7 ——< PO.10
J8-8 —
Jg-9 |—— ] AFE3
J8-10 —
J8-11 |—
J8-12 |—
J8-13 |——<_] AFE4
J8-14 |—
J8-15 —
J8-16 |—
J8-17 |—
J8-18 |—— ] AFES
J8-19 |—
J8-20 —

Jg-21 —

J8-22 |——— (] AFE6
J8-23 |—

J8-24 |—

J8-25 |—

J8-26 —— (] AFE7
J8-27 —

J8-28 ———_] REF_EXCITE_1
J8-29 —

J8-30 —<] AFE8
J8-31 ————< | RCAL1
J8-32 —

J8-33 ———<_ ] RCAL2
J8-34 |—

J8-35 —

9836 —— | TIAL
J8-37 |—

J8-38 |—
J839—— (JTAO
J8-40 |—

J8-41 ———<C] AN A 1
J8-42 |—
J8-43 ————C] AN_B_1
J8-44 |—
J8-45 ———< ] AN C_1
J8-46 —
J8-47 ————<_] AN_D_1
J8-48 |—
J8-49 —

J8-52 |—
J8-53 —
J8-54 |—
J8-55 —
J8-56 |—
J8-57 }—
J8-58 |—— ] VBIAS_1
J8-59 |—
J8-60 |——< ] VREF_1

J8-50 3.3V_BOARD
J8-51

J91 —
492 —

Jo-3 VCCM_ANA
Jo-4 ::I

J9-5

496 —

97—

J9-8 |—
J9-9 —

49-10 3.3V_BOARD
Jo-11

4912 —
4913 —
Jo-14 |—
J9-15 |—
J9-16 —
4917 ——
J9-18 ——f
4919 ——f
4920 ——

Y

Figure 14. Switch Mux Configuration
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| J9-21 —
| J9-22 —
| J9-23 —
| J9-24 —
| J9-25 —
| J9-26 —
| J9-27 |—
| Jo-28 —
| J9-29 —
| J9-30 —
| J9-31 —
| J9-32 —
| J9-33 —
| J9-34 —f
| J9-35 —
| J9-36 —
| J9-37 —
| J9-38 —
| J9-39 —
| J9-40 —

Y

| J9-41 —
| J9-42 —
| J9-43 —
| J9-44 —
| J9-45 —
| J9-46 —
| J9-47 |—
| Jo-48 —
| J9-49 —
| J9-50 —
| J9-51 —
| Jo-52 —
| J9-53 —
| Jo-54 —
| J9-55 —
| J9-56 —
| J9-57 —
| J9-58 —
| J9-59 —
| J9-60 —

Y
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LK1 A1
aret O—O O—AAN
DNI
o © ~ o
2 © ~ ©
3 X X X
LK2 Ro
are2 [ O>—O O—AANN—
DNI
o
¥ z2l9 zlQ zle
- o> Qo> o>
LK3 R3
ares O—O O—AAA—
bNI LK19 LK20
3 z oRe ofe,
-
LK4 Ra
ares [DO—O O—ANN—
DNI
N
3 L =z %e = % o = % e
(=] oc (=] o [=] oc
LK5 RS
ares [O—O O—AANN—
DNI
o LK21 LK22
E 50 50
LK6 R6
ares o—O O—AANN—
DNI
<
g} P = % T = % ~
=] [+ (=] [+ [=] [+
LK7 R
aFe7 [ O—O O—AAA—
DNI
n
<
-
LKs R8

AFE8 [ ofe,

DNI

12104-005

Figure 15. Switch Mux Configuration—Sensor Hookup
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ADUCM350 4-WIRE BIO CONFIGURATION 2 BOARD

MOTHERBOARD CONNECTOR—ALIGN J8 AND J9.

J9-41 —
J9-42 |——
J9-43 |——
J9-44 |——
J9-45 |——
J9-46 |——
J9-47 ——
J9-48 ——
J9-49 }——
J9-50 ——
J9-51 ——
J9-52 |——
J9-53 |——
J9-54 —
J9-55 |——
J9-56 |——
J9-57 —
J9-58 |——
J9-59 |——
J9-60 |——

12104-006

UNCOMITTED CONFIGURATION

| 981 ——<] AFE1 | J8-21 — | J8-41 ——— AN A1 I d91 — | Jo-21 —
| 982 — | J8-22 b—— (] AFE6 | yga |— | J9-2 b— | J9-22 —
- VCCM_ANA .
| 983 ——=<1P42 | 823 |— | 9843 —— AN B | Jo-3 :—CI . | Jo-23 —f
| J8-4 b— | J8-24 — | J8-44 — | Jo-4 | J9-24 —
| J85 |——< ] AFE2 | J8-25 — | 98-45 ——< ] AN C 1 | J9-5 | J9-25 —
| J8-6 — | J8-26 < AFE7 | yg46 — | 496 — | J9-26 —
| J87 ——<_]PO.10 | J8-27 — | 847 —— AN DA | 497 — | J9-27 —
| J88 — | J8-28 ] REF_EXCITE_1 | J8-48 |— I Jo8 — | J9-28 —
| Jg-9 |——< ] AFE3 | J8-29 |— | JB-49 |— I 99— | 99-29 —
. 3.3V_BOARD | yo.
| Jg-10 — | J8-30 ———< ] AFE8 | yg50 3av Boamp | Y10 :—CI - | J9-30 |—
| Ja11 — | 9831 —————JReaL1 | J8:51 et I 9931 —
| 9812 — | 4832 — | J8-52 — | Jo-12 b— | J9-32 —
| J8-13 ——< ] AFE4 | 9833 —————JRcAL2 | 4853 — | 1913 — | 99-33 —
| J8-14 — | J8-34 — | J8-54 — | Jo-14 — | J9-34 —
| Jg-15 — | J8-35 — | J8-55 — | 9915 b— | 4935 |—
| J8-16 — | J8-36 ———J TA! | JB56 |— | 9916 — | J9-36
| J8-17 }— | J8-37 — | J8-57 — | J9-17 —— | J9-37 —
| J8-18 |—— (] AFES | J&-38 — | J8-58 ——< ] VBIAS_1 | 4918 —— | J9-38 |—
| J8-19 — | J8-39 b——— ] TAO | yg-50 — | 9919 —— | 49-39 |—
| J8-20 — | J8-40 — | J8-60 —— ] VREF_1 | J8-20 b——r | 49-40 —f
Figure 16. 4-Wire Bio Configuration Header Connections
4 WIRE BIO IMPEDANCE CONFIGURATION
Isolation +Lead
P et gyt by p B -
6'-%3 R32 : R24 R25 :
AFES [ AN
RLIMIT (3.0K) | Ve Vakds :
A J
Isolation +Lead
i .
LK9 ! R23 R28 !
| I
INAMP_P > ofe;
e
¢ _____ s AFE2 O—C O
VCCM_ANA el Semsor_
| |
|
VBIAS_1 | |
X S 2 |
| X X
1 -l -1 -1 |
| |
| . i AFEs
| = |
INAMP.M | B 8¢ 222
I - I
| LK19 LK20 :
AN_A_1 ! !
I I
1% £ =
e [ Pe] =L :
| & ° a |
| |
| |
INAMP_P ! LK21 LK22 !
| |
| |

INAMP_M [

LK7

LK14

LK15

AFE7 [

X

N

3
[R Y

[ —— R

Figure 17. 4-Wire Bio Configuration Sensor Connections
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RCAL TEST POINTS
TP4 TP1 TP5 TP6 TP12
RCAL2 M20-99€|1 246
3.3V_BOARD larwin
K R18 D M20-9991246
1 REF_EXCITE_1 D Harwin
M20-9991246
VBIAS_1 Harwin
D M20-9991246
RCAL1 VREF_1 D Harwin
M20-9991246
VCCM_ANA D Harwin
3 ™2
M20-9991246
P0.10 Harwin
D M20-99?'|1 246
P2 [ arwin
IV GAIN
R11 \/\/\/\ 33K
TP10 TP9 TP8 TP7
Al >
M20-99?11 246
AN_A 1 larwin
D M20-9991246
AN B 1 Harwin
R7 -
D M20-99?'|1 246
— A\ /\/— AN_C 1 |: arwin
DNI M20-99?i1 246
AN_D_1 } arwin
TIA_O >

M20-9991246
Harwin

Figure 18. 4-Wire Bio Configuration Miscellaneous Connections
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J1-10
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AUDIO DAUGHTER BOARD REFERENCE SCHEMATICS

The Figure 19 schematic is connected to Digital Header 2 (J1) on the EVAL-ADuCM350EBZ board.

BEEPER AND I2S AMPLIFIER

J1
60 61
60 61
59 62
[ 59 62 3
58 63
[ 58 63
57 64
5157 64 o=
— 56 | 165
- 55 | 56 STANDARD 65 66 PINOUT
55 66 P3.12
54 154 CONNECTOR g M- AN
38 a3 88 T —pass BEEPER
52 69
51|52 o <
B 70 P3.14 BEEP - P3.12
—1550 7
49 149 . 72 ] pao BEEPX - P3.1
48
a7 48 73
7 a7 74 [ 14 L ea 25
46 75
45
—o—45 76 [
44 MCLK - P3.12
a4 hed
43
543 78 (-
42 | SDATA - P3.13
42 79
5]
—— 41 80 o —
40 | 181 o LRCLK - P3.14
39 1782
39 82— P0.12
38 83
3738 83182
=537 84 < P0.13
36 85
—136 85— @
35 86
——135 86 oo PO.14
34 . 87 -
333 . 8 [es
33 88 —< P0.15
32 89
=32 89
31 90
=31 90 —oo—
30 . o1
—930 o1
29 . 02
=29 92 (==
28 93
=28 93 oo
27 04
-6 127 94 ——
26 95
=226 95 o>
25 96
=125 96 o
24 o7
=124 97 (o
23 98
=123 98 oo
22 99
L2122 99 =55
21 100
=21 100 o~
20 101
=520 101 |oo
19 102
—=19 102 o=
18 103
- 18 103 o3
17 04
—17 104 ==
16 05
35116 105 =2
15 06
——15 106 =
14 07
<3114 107 —oe
13 143 108 108
12 {4, 100 9 A =3.3V_BOARD
KN B B = VCCM_ANA
10 * *
9]0 . . m LK1
e 9 N N 112 1
—8 . . 113
—7 114 VDD
—6 115 »
—15 116 T
4 17
3 118
2 M99
1 120 1120 )

EXT INT = P4.0 and P0.10

Figure 19. Audio Schematic
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Figure 20 is a reference schematic both for the beeper/piezoelectric buzzer setup and for the I’S setup using the SSM2518.

Tttt TTTTTTTTTTTTTTTTTTTT T H J21  ExtPVD
: BUZZER :
| 1
| |
| 1
I us |
| 1 a1 o4 | J22  GND
| = 1
| S lact  acz2 - * (] BEEP |
| I ® °
| 2 ¢y col 5 VoD i SELECTOR > .
: DIODE-BAS40DW-04 :
| ot | c1 c2 pvOD
| PKLCS1212E4001 1 0.1uF 47uF
| |
| |
| . - BEEP |
| |
b J 12 16 |20
DVDD _ PVDD PVDD
P A
! | -
L —0] -
| AUDIOSELECTOR o C6 | | 0.0uF | | . BOLK ouTL+ OUTPUTI-1
|—| \
: For Beeper M2 = A : LRCLK [D>————21RCLK
For 125 M2 = B 10
| ForicM2=B 14 ut | SDATA [ >———————— spATA o
! VDD ADG788 | SELECTOR A ouTL-——0] ouTPUTI-2
1 | BMCLK [ >————2 MCLK
| BMCLKD—ZD S1A S4A[ 17 |
| )2 1
| Paiz[— 11Dt No 24116 1
1 1
: BEEP[— 2|S1B A s4B| 15 : ;(32 1?]?( u2
| ' ' | SSM2518CPZ
1 19 IN1D IN4 | 18 |
I I s o
: : scL > o scL ouTR+ O] ouTPUT2-1
SDATA[ S3Al 11 LRCLK
! 12 | SDA[> 4spa
| [EAEY g Sm— No-D3. P3.14 |
| 1 I R4 2K2 13 14
| BEEP ; 38| 13 | aAAY 1D outR-H4—(0] outpuT22
! ! | SELECTOR
! <]|N3 9 (] SELECTOR |
| | R1 o 11
! | AN SAMOD
| ] 125 DAC/DRIVER | R2 o 3| .oDR
! K4, ! AVAvAY GND GND GND_GND
| <| o ‘a_l | 18| 19| 17| 8
| BEEPER |
| GND |
| - 1 4
| | =
: ua DGND — :
I H =
1 [
| scL S s1a seaf2 (] spA H
| —s1B s28— |
! P40 2 8 Pat !
| [ 2Pt D275 < |
| IN1 IN2 H
| |
: VoD [ & vop 10 :
| T I
| o ADG772BCPZ |
| — |
| 1
| 0.1uF |
| |
| |
| |
| |

12104-010

Figure 20. Audio Schematic
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DISPLAY BOARD REFERENCE SCHEMATICS

The Figure 21 schematic is the connector to Digital Header 1 (J6) on the EVAL-ADuCM350EBZ board.
DISPLAY/PDI HEADER

J1-1 P0.12 J1-120

J1-2 P2.0 J1-119

J1-3 J1-118 ] pot3

Ji-4 < P21 J1-117 Vuse
15 J1-116

Ji1-6 < P2.2 J1-115 1 VCON DIG
37 J1-114 -
Ji1-8 < P2.3 18—

J1-9 J1-112

J1-10 < P24 J1-111

J1-11 J1-110

J1-12 < P25 J1-109 ] o4

4113 J1-108

14 L Po 1107 ] Pots "
J1-15 J1-106 CD_vDD
J1-16 < P1.1 1105 —

J1-17 J1-104

J1-18 < P1.2 J1-103

g o D e
J1-21 J1-100

J1-22 4 P1.4 J1-99 -

J1-23 J1-98

Ji-24 < P1.5 J1-97 VDD 10
J1-25 J1-96 -
J1-26 < P1.6 195

a-27 J1-94

J1-28 < P1.7 J1-93

J1-29 J192 —

J1-30 < P1.8 J1-91

J1-31 J1-90 ] P

J1-32 < P1.9 J1-89

J1-33 J1-88 P

J1-34 < P1.10 J1-87

J1-35 J1-86 ] Ps

J1-36 < P1.12 J1-85

J1-37 Ji-84 ] Pem

J1-38 < P1.14 J1-83

J1-39 J1-82 ] P22

J1-40 < P2.10 J1-81

J1-41 J1-80 ] P25

Ji-42 < P2.9 J1-79

J1-43 J1-78 ] P30

Ji-44 < P2.8 77

J1-45 J1-76 ] pa3

J1-46 < P2.7 175

J1-47 J1-74 ] P

J1-48 < P2.6 J1-73

J1-29 NE

J1-50 < P2.14 J1-71

J1-51 J70 —

52— J1-69

J1-53 J1-68 |—

J54 — J1-67

J1-55 J1-66 |—

J1-56 — J1-65

J1-57 J1-64 |—

J1-58 < P3.8 J1-63

J1-59 J1-62 ] Pee

J1-60 J1-61

Figure 21. Display (LCD or TFT) Header Connector
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TFT Display Reference Schematic

The schematic shown in Figure 22 is used to connect to an INT035TFT or INTO35TFT-TS thin film transistor LCD module from
Displaytech Ltd.

3.3V_BOARD

J2
LCD_MODULE_SINTO35TFT vDD_IOo
1
GND
VDDIO g VLCD_VDD
VDDD
vbDLCD |2 R7
GND 15k
TP_AUX o—
TP_TIRQ z—
TP_DIN ro— —
TP_CLK[75— -
TP_DOUT o—
TP_CS|p—
GND
cs 13 P22 CSX
RS 14 P2.3 DCX 3.3V_BOARD
E{RD) :g P2.4 RDX u1
P2.5 WEX —
RQI:IE(FET) v P21 RESX Po1s > 1ies  veefd
Gl;([]) 19 P1.0 DO 3.3V_BOARD pg.13 D 2 DO HoLb 7
D1 20 P1.1 3 |- 6 PO.12
D2 |21 P1.2 wP CLK——_] PO-
2 P1.3
D3 23 P14 eno oI 2] o4
D5 |24 P15
D6 |22 P1.6 W25Q128FVEIG
p7 126 P1.7 =
ps |27 P1.8
Do |28 P1.9
D10 28 P1.10
P1.11
3}; 1 P1.12
D13 2 P1.13
Dia |23 P1.14
D15 |32 P1.15 D15 |cp pwM LCD_BLALCD_BL-
D16 o2 —
36
D17 10—
NC(PWM) =2
NC 39
NC(BL+) [-45
NC(BL-)

Figure 22. TFT Connector Displaytech Screen and External Flash Memory Schematic
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LCD Segment Display Reference Schematic

The schematic shown in Figure 23 is used to connect to a VIM-828 LCD segment display from Varitronix.

CONNECTOR FOR VIM-828 - TO DISCUSS

J3
VIM-828
P2.3 ; com3_p2.3
P2.4 S1_P2.4
P2.5 3 |52 p2s
P1.0 4 13 P10
P11 5 | 54 p1.1
P1.2 : S5_P1.2
P1.3 o] S6P13
P1.4 4| S7P14
:-z 10| S8P15
. S9_P1.6
P1.7 1 s10.p17
:-g :g S11_P1.8
. s12_P1.9
P1.10 14 | 513 p1.10
P1.11 15 | s14_p1.11
P1.12 16 | 515 p1.12
P1.13 17 | s16_p1.13
p2.2 18 | comz p2.2
P2.0 19 | como_p2.0
P1.14 20 | 517 p1.14
P1.15 2| 518 p1.15
P2.6 22 | 519 P2.6
p2.7 B | 520 p27
P2.8 24 | 51 p2g
P2.9 2 | 22 P29
P2.10 2 | 593 p2.10
P2.11 27 | 524 _p2.11
P2.12 2 | 595 p.12
P2.13 2 | 596 p2.13
P2.14 30 | 527 po.1a
P2.15 ;; s28 P2.15
P3.8 $29_P3.8
P;‘:;’ zj $30_P3.9
- S31_P3.10
P3.11 35 | 532 pa.tt -
P2.1 36 | comt_P2.1 g

Figure 23. LCD Connector Schematic for VIM-828 LCD Segment Display
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BREAKOUT BOARD PIN CONNECTIONS

If using the ADuCM350 breakout board, the connections shown in Figure 24 and Figure 25 are required.

J2 J4 J3
GND —{1 2 |— GND GND —{1 2 |— P0.13 GND —{1 2|— NC
GND —{3 4 |— GND GND —{3 4 |— Po0.14 GND —{3 41— NC
GND —{5 6 — GND GND —|5 6 — P0.15 GND —|5 6 — NC
GND —{7 8|— NC GND —]7 8|— NC GND —]7 8 — NC
GND —{9 10 [— NC GND —{9 10 [— NC GND —{9 10 — NC
GND —{ 11 12 — NC GND —{ 11 12 — NC GND —{ 11 12 — NC
GND —{ 13 14 — NC GND —{ 13 14 — NC GND —{ 13 14 — NC
GND —]15 16 — NC GND —{ 15 16 [— NC GND —{ 15 16 — NC
GND —{17 18 — NC GND —{ 17 18 [— NC GND —{ 17 18 — NC
GND —{19 20 — NC GND —{ 19 20 — GND GND —{ 19 20 — NC
GND —] 21 22 — NC GND —{ 21 22 — NC GND —{ 21 22 [— NC
GND —{ 23 24 — NC GND —{ 23 24 — NC GND —{ 23 24 [— P3.12
GND —{ 25 26 — NC GND —{ 25 26 — NC GND —{ 25 26 [— P3.13
GND — 27 28 — NC GND —{ 27 28 — NC GND —{ 27 28 [— P3.14
GND —{29 30— NC GND —{ 29 30 — NC GND —{ 29 30 [— P4.0
GND —{31 32— NC GND —{ 31 32— NC GND —{ 31 32 |— Pa.
GND —{33 34— NC GND —{33 34 |— VCCM_ANA GND —{ 33 34 [— P42
GND —{35 36 — NC GND —{35 36 — VCCM_ANA GND —{35 36 [— P0.10
GND —{37 38 — NC GND —{ 37 38 |— 3.3V_BOARD GND —{ 37 38 — PO.1
GND —39 40 — NC GND —{ 39 40 — 3.3V_BOARD GND —{ 39 40 [— P0.12
Figure 24. Breakout Board Connections for J1 on EVAL-ADuCM350EBZ with LK1 in Position B
J2 J4 J3

P0.12 —{1 2 |— P20 GND —{1 2 [— P2.11 GND —{1 2 — P29
GND —{3 4 |— P2.1 GND —{3 4|— P1.15 GND —{3 4 |— P28
GND —{5 6 — P22 GND —|5 6 — P1.13 GND —{5 6 [— P27
GND —7 8|— P23 GND —{7 8 — P1.11 GND —7 8 |— P26
GND —{ 9 10 [— P24 GND —{9 10 — GND GND —{9 10 |— P2.14
GND —{ 11 12 — P25 GND —{ 11 12 — GND GND — 11 12 — P3.2
GND —{ 13 14 — P1.0 GND —{ 13 14 — GND GND —{ 13 14 — P34
GND —{ 15 16 [— P1.1 GND —] 15 16 |— P0.15 GND —{15 16 — P3.6
GND —{ 17 18 — P1.2 GND —{ 17 18 |— P0.14 GND —{17 18 — P3.8
GND —{ 19 20 — P1.3 GND —{ 19 20 |— P0.13 GND —19 20 — P3.9
GND — 21 22 — P14 GND —{ 21 22 — vDD_IO GND —{ 21 22 — P37
GND —{ 23 24— P15 GND —{ 23 24 |— vDD_IO GND —{ 23 24 — P35
GND —{ 25 26 — P1.6 GND —]25 26 [— 3.3V_BOARD GND —]25 26 — P33
GND —] 27 28 |— P1.7 GND — 27 28 — 3.3V_BOARD GND — 27 28 |— P3.1
GND — 29 30 — P1.8 GND —{ 29 30 — VLCDVDD GND —{ 29 30 — P3.0
GND — 31 32— P19 GND —{31 32 — VLCDVDD GND —31 32 [— P3.11
GND — 33 34— P1.10 GND —{33 34 |— VCCM_DIG GND —33 34 — P2.13
GND —{ 35 36 — P1.12 GND —{35 36 |— VCCM_DIG GND —{35 36 |— P3.10
GND —{ 37 38 |— P1.14 GND —37 38 |— VUSB GND —37 38 — P2.15
GND — 39 40 |— P2.10 GND —39 40 — VUSB GND —39 40 — P2.12

Figure 25. Breakout Board Connections for J1 on EVAL-ADuCM350EBZ with LK1 in Position A
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