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1 OVERVIEW

EVB-194124ADI is the specific development tool for 194100 series. User can use EVB-194124ADI to
develop and verify the application program easily.

EVB-194124ADI includes two portions. One is 194124ADI evaluation board and the other is Debug
Adaptor (Nu-Link-Me). Thus, users do not need other additional ICE or debug equipment.

1.1 Introduction to EVB-191240ADI Board

EVB-194124ADI uses the 194124ADI as the target microcontroller. The EVB-194124ADI board consists
of 194124ADI Platform and Nu-Link-Me ICE Bridge. Figure 1-1 shows the EVB-194124ADI board.

The left portion of this board is the 194124ADI Platform that includes the target chip 194124ADI MCU
which embedded ARM® Cortex®-M4 core with DSP extensions and a Floating Point Unit (FPU) and the
other related on-board application parts and connectors.

The right portion of this board is a Nu-Link-Me ICE Bridge based on the SWD (Serial Wire Debug)
interface connected with the target chip, allowing user to program the application code to the flash of
target chip through the USB port from PC Host.

R 47 45 43 & B N 3
4B 46 44 42 40 3B 36
nuvoTon

EVB-BA124A V1D

& 7,
52 60 62 64 VCCVCC 2 4 6
51 _53 55 57 59 61 63 CMDOMD 1

Figure 1-1 EVB-194124ADI Board

1.2 194100 Series MCU Features
) 194124ADI in LQFP64 7x7 package

° ARM® Cortex®-M4 core running up to 200 MHz with DSP extensions and FPU (Floating
Point Unit)

Built-in LDO for wide operating voltage ranged from 1.6 V to 3.6 V
512 Kbytes Flash

192 Kbytes SRAM

GPIO

Peripheral DMA (PDMA)

Timer

PWM

WDT and WWDT
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RTC
UART
I°’C
SPI

I’s
USB 1.1 Full-Speed Device
CRC
ADC
DMIC
DPWM
VAD

1.3 EVB-194124ADI Board Features

) On board Nu-Link-Me ICE Bridge (Mass storage as USB Disk drive) for drag and drop
programming

194124 extended interface connectors
USB 1.1 Full-Speed Device

Two push-buttons: one is for reset and the other one is for user-defined

One LEDs: one is for power indication
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2 EVB-194124ADI BOARD OVERVIEW

2.1 Front View
Figure 2-1 shows the main components and connectors from the front side of EVB-194124ADI board.

The following lists components and connectors from the front view:
° Target Chip: 194124ADI (U1)

° Nu-Link-Me ICE Bridge: ICE Controller NUC12SRE3DE (U2), USB connector (CN2) to
PC Host

194124ADI extended interface connectors (JP4, JP5, JP6 and JP7)
USB: USB 1.1 Full-Speed Device connector (CN1)

Push-buttons (SW1, SW2)

LED (POWERL1)

External power connectors (JP2 and SP3)

Evaluation Board Debugger

194120ADI Power NCU12SRE3AN

Pin Header  Microcontroller LED ICE Controller

Header 00000000 TETEEZ
47 5 43 &1 3 37 35 33 GMOGND 33 29 27 25 23 21 W vamlrs -
48 46 4 &2 40 3836 34 NCCVCC 32 30 28 26 24 12 20 ihl
r:‘yvo‘l’on =3
USB MicroB \ —
Device k % Y - i
= i ‘ % , ; i USB MicroB
- Debug / Power

Reset Button

User Button

Ground
Header

Pin Header 32.768 kHz 12.000 MHz 3.3V
XTAL XTAL Voltage Regulator

Figure 2-1 Front View of EVB-194124ADI Board
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2.2 Rear View
Figure 2-2 shows the rear side of EVB-194124ADI board.

BO0000009E
0000000

www.nuvoton.com”

Figure 2-2 Rear View of EVB-194124ADI Board
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2.3 Power Supply

The EVB-194124ADI supplied by an external 5 Volt DC power supply connected to Micro USB
connectors (CN1 and CN2) or 1.6 Volt to 3.6 Volt DC power supply connected to Pin Header (JP2).
On-board reverse current protection diodes will ensure safe operation in case power is provided
through both USB connectors at the same time. If the board is powered via a USB connector, it is not
recommended to apply an additional power supply to VCC pin header (JP2), because there is no
protection against reverse current into the external power supply. Figure 2-3 shows EVB-194124ADI
power supply concept.

EVB-194124ADI | PDL NU-LINK-ME
Header VCC (3.3V) LI 3V3_ICE (3.3V)
JP2 | N
Ul U2
CN1 | CN2
Micro | NUC12SR ICE_VBUS (5V) | | Micro
USB 194124ADI | E3AN USB
I PD2 U3
I 5V LDO
USB_VBUS (5V) | usB_VvBUS (5V) 3V3
| PD3

Figure 2-3 Power Supply Concept

2.4 Pin Assignment for Extended Connectors

The EVB-194124ADI provides the 194124ADI target chip on-board and extended connectors (JP4,
JP5, JP6 and JP7) for LQFP64-pin. The Figure 2-4 shows the 194124ADI extended connectors.
Please note that JP7.2, JP5.18, JP4.2 and JP6.18 can be used to power an external circuit.
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Pin Name| Pin No. |Pin Name| Pin No. ¥ s Pin Name| Pin No. |Pin Name
PA.O 49 PA.1 50 b, PD.15 47 PD.14
PA.2 51 PA.3 52 =l e PD.13 45 PD.9
PA.4 53 PA.5 54 :; " ;352 PD.8 43 PD.7
PA.6 55 PA.7 56 g VNS gssg PD.6 41 PD.5
PA.8 57 PA.9 58 N Y 1 PD.4 39 PD.3
PA.10 59 PA.11 60 &E 50‘: PD.2 37 PD.1
PA12 61 PA13 62 28 SI54 PD.0 35 PB13
PA.14 63 PA.15 64 a2 o PB.14 33 PB.15
GND - VCC _ &7 Ll VCC } GND
GND - Vee R B5 380 O VCC - GND
PB.O 1 PB.1 2 il 80 O USB vDD33| 31 PC.14
PB.2 3 PA.3 4 g0 O PC.13 29 PC.12
PB.4 5 nRESET 6 8%10 O PC.11 27 PC.10
PB.5 7 PB.6 8 230 O PC.9 25 PC.8
PB.7 9 PB.8 10 1~ le ) o) PC.7 23 PC.6
PB.9 11 |LDO_CAP| 12 s=lo 0 PC.5 21 PC.4
VSS 13 AVSS 14 szl0 O PC.3 19 PC.2
VDD 15 AVDD 16 el e] PC.1 17 PC.0

— For power to external circuit

For power to external circuit—

Figure 2-4 194124ADI Extended Connectors
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Table 2-1 Extended Connector JP7 Interface with 194124ADI GPIO

194124ADI 194124ADI
Header Header
Pin No. Pin Name Pin No Pin Name
JP7.1 - GND JP7.2 - VCC
JP7.3 1 PB.0 IP7.4 2 PB.1
JP75 3 PB.2 JP7.6 4 PB.3
IP7.7 5 PB.4 JP7.8 6 nRESET
JP7 JP7.9 7 PB.5 JP7 JP7.10 8 PB.6
JP7.11 9 PB.7 JP7.12 10 PB.8
JP7.13 11 PB.9 JP7.14 12 LDO_CAP
JP7.15 13 VSS JP7.16 14 AVSS
JP7.17 15 VDD JP7.18 16 AVDD

Table 2-2 Extended Connector JP5 Interface with 194124ADI GPIO

194124 ADI 194124ADI
Header Header

Pin No. Pin Name Pin No Pin Name

JP5.1 17 PC.0 JP5.2 18 PC.1

JP5.3 19 PC.2 JP5.4 20 PC.3

JP5.5 21 PC.4 JP5.6 22 PC.5

JP5.7 23 PC.6 JP5.8 24 PC.7

JP5 JP5.9 25 PC.8 JP5 JP5.10 26 PC.9

JP5.11 27 PC.10 JP5.12 28 PC.11

JP5.13 29 PC.12 JP5.14 30 PC.13
JP5.15 31 PC.14 JP5.16 32 USB_VDD33

JP5.17 - GND JP5.18 - \Yelo
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Table 2-3 Extended Connector JP4 Interface with 194124ADI GPIO

194124ADI 194124ADI
Header Header
Pin No. Pin Name Pin No Pin Name
P4l - GND JP4.2 - VCC
P43 33 PB.15 IP4.4 34 PB.14
JP45 35 PB.13 JP4.6 36 PD.O
P47 37 PD.1 P48 38 PD.2
JP4 JP4.9 39 PD.3 JP4 JP4.10 40 PD.4
JP4.11 41 PD.5 JP4.12 42 PD.6
JP4.13 43 PD.7 JP4.14 44 PD.8
JP4.15 45 PD.9 JP4.16 46 PD.13
JP4.17 47 PD.14 JP4.18 48 PD.15

Table 2-4 Extended Connector JP6 Interface with 194124ADI GPIO

194124 ADI 194124ADI
Header Header
Pin No. Pin Name Pin No Pin Name
JP6.1 49 PA.O JP6.2 50 PA.1
JP6.3 51 PA.2 JP6.4 52 PA.3
JP6.5 53 PA.4 JP6.6 54 PA.5
JP6.7 55 PA.6 JP6.8 56 PA.7
JP6 JP6.9 57 PA.8 JP6 JP6.10 58 PA.9
JP6.11 59 PA.10 JP6.12 60 PA.11
JP6.13 61 PA.12 JP6.14 62 PA.13
JP6.15 63 PA.14 JP6.16 64 PA.15
JP6.17 - GND JP6.18 - \Yelo
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2.5 System Configuration
25.1 5V Power Source

® CN2: USB connector in Nu-Link-Me to program code and supplies 5V power from PC Host.
® CN1: USB 1.1 device connector on EVB-194124ADI board to supply 5V power from PC

Host.
Power
Component Comment
Source
ICE_VBUS CN2 CN2 supplies the 5V power from PC Host.
USB_VBUS CN1 CNL1 supplies the 5V power from PC Host.

2.5.2 3.3V Power Source

® JP2: External power source supplies 1.6V ~ 3.6V to EVB-194124ADI board.
® U3: The voltage regular converts the 5V source to 3.3V and supplies it to EVB-194124ADI

board.
Power
Component Comment
Source
VCC P2 JP2 supplies the 1.6V ~ 3.6V power from external power

source.
U4 convert USB_VBUS or ICE_VBUS to 3.3V and supplies

3V3_ICE U3 it to 194124ADI platform board.

2.5.3 USB Connectors

® CN2: USB connector (ICE) in Nu-Link-Me that connects to a PC’s USB Host port to
program code and supply power.
® CN1: USB 1.1 connector on EVB-194124ADI board for USB device application use.

2.5.4 Extended Connectors
® JP4, JP5, JP6 and JP7: Extended connectors interface pins on the EVB-194124ADI board.
2.5.5 Push-Buttons

® SW1: Reset button to reset the target chip on EVB-194124ADI board.
® SW2: Only for application use. User defined.

256 LED

® POWERZ1: The power LED indicates that the EVB-194124ADI board is powered.
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2.5.7 Power Connectors

® JP2: VCC (Range: 1.6V to 3.6V) connectors on the EVB-194124ADI board.
® JP3: GND connectors on the EVB-194124ADI board.

2.5.8 Clock Source

® X1: 12 MHz crystal. (By removing resistor R4 and R5, the crystal can be disconnected from
PB.5 and PB.6)

® X2: 32.768 kHz crystal. (By removing resistor R6 and R9, the crystal can be disconnected
from PC.0 and PC.1)

2.5.9 ICE Bridge Connector

® JP1: ICE bridge connector on EVB-194124ADI board side.
® JP8: ICE bridge connector on NU-LINK-ME board side.

2.5.10 Others

® JP9: Reserved.
® SW3: Reserved.
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2.6 Components Placement

Figure 2-5 and Figure 2-6 show the front and rear placement of EVB-194124ADI board.

EVB-194124ADI
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Figure 2-5 Front Placement
o)
.....I:I HOOOOOOOOHOOGONOOGNOGNOSISO HO
00000000OCGOODOOGOOSOINOSS OO
D T W W v ¥ v ¥ Y & @& W W W W W W T T ~
S 6 0 o 0 o 6 o 2 2 90 @9 o9 99 o VIV
S3232353Eg222223 232
O 2333833535333 23F22
eEpeHN s = -
3
VCC VCC o
cieonesiy e
ICE_TXD| " nRESET (m] nRESET | ICE_TX
el 0 @ @ — @ @ o |KETRN0 o o0
= =2
eoelee . : % .
o §zsggBRE233z:z 30500 @
(u] SEEEEEEEEEEEEE T
O 000000000000 00000F0: 00
00000 OCOHOOGOOGOOOON: ON
www.nuvoton.com O z
Figure 2-6 Rear Placement
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3 EVB-194124ADI SCHEMATICS
This chapter contains the schematics for 194124ADI and Nu-Link-Me (On-board Debugger).

3.1 194124ADI
Figure 3-1 shows the 194124ADI, Pin Headers, Buttons and LED.
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Figure 3-1 194124ADI Circuit
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3.2 Nu-Link-Me

Figure 3-2 shows the Nu-Link-Me circuit, which is a USB-to-SWD bridge used to program code to the
target chip.
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4 REVISION HISTORY

Date Revision Description

2017.08.30 1.0 1. Initially issued.

August 30, 2017 Page 18 of 19 Rev 1.0



NUVOTON EVB-194124ADI
=

Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property
damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic
energy control instruments, airplane or spaceship instruments, the control or operation of
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all
types of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay
claims to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the
damages and liabilities thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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