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1 OVERVIEW

NuTiny-SDK-N76E885 is the specific development tool for 8-bit high performance 1T 8051-based
microcontroller N76E885 series. User can use NuTiny-SDK-N76E885 to develop and verify the
application program easily.

NuTiny-SDK-N76E885 includes two portions. One is NuTiny-EVB-N76E885 and the other is Nu-
Link-Me. NuTiny-EVB-N76E885 is the evaluation board and Nu-Link-Me is its Debug Adaptor.
Thus, user does not need other additional ICE or debug equipment.

The Nuvoton 1T 8051-based microcontroller N76E885 series is function compatible with the
N76E616 and N76E885 series, the 8-bit high performance 1T 8051-based microcontroller. The
instruction set is fully compatible with the standard 80C51 and performance enhanced. The
N76E885 series can bridge the gap and replace the cost equivalent to traditional 4T, 6T and 12T
8-bit microcontroller by 1T 8-bit high performance and rich functions. With high performance CPU
core and rich well-designed peripherals, the N76E885 benefits to meet a general purpose, home
appliances, or motor control system accomplishment.

The N76E885 series can run up to 16 MHz, and operate at a wide voltage range of 2.4V ~ 5.5V
and temperature range of -40°C ~ +105°C. For the N76E885 series, the embedded program flash
size is up to 18 Kbytes, SRAM is 256 bytes, and 256 Bytes of auxiliary RAM (XRAM). The
N76E885 series also offers size configurable 4K/3K/2K/1K/0K bytes flash of LDROM for the ISP,
which provides flexibility to user developed Boot Code.

The N76E885 series has many high-performance peripheral functions, such as 22.1184 MHz
high-speed internal RC oscillator (trimmed to +1% when VDD 5.0V, 2% in all conditions), Up to
25 general purpose 1/O pins and one input-only pin, four 16-bit timers, two full-duplex UARTSs
ports with frame error detection and automatic address recognition, one SPI interface, one I1°C
interface, up to five enhanced 16-bit PWM output channels, 8 channels 12-bit ADC, Watchdog
Timer, Self Wake-up Timer, and a Brown-out Detector. The peripherals are equipped with 18
sources with 4-level-priority interrupts capability. All these peripherals have been incorporated into
the N76E885 series to reduce component count, board space and system cost.

Additionally, the N76E885 series is equipped with ISP (In-System Programming) and ICP (In-
Circuit Programming) functions, which allow the user to update the program memory without
removing the chip from the actual end product. The N76E885 series also supports In-Application-
Programming (IAP) function, user switches the code executing without the chip reset after the
embedded flash updated.
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2 NUTINY-SDK-N76E885 INTRODUCTION

NuTiny-SDK-N76E885 uses the N76E885AT28 as the target microcontroller. Figure 2-1 is
NuTiny-SDK-N76E885 for the N76E885 series, the left portion is called NuTiny-EVB-N76E885
and the right portion is Debug Adaptor called Nu-Link-Me.

NuTiny-EVB-N76E885 is similar to other development boards. User can use it to develop and
verify applications to emulate the real behavior. The on-board chip covers N76E885 series
features. The NuTiny-EVB-N76E885 can be a real system controller to design user’s target
systems.

Nu-Link-Me is a Debug Adaptor. The Nu-Link-Me Debug Adaptor connects your PC's USB port to
the user’s target system (via Serial Wired Debug Port) and allows user to program and debug
embedded programs on the target hardware. To use Nu-Link-Me Debug adaptor with Keil, please
refer to “Nuvoton Nu-Link debug adapter user manual” in detail. This document will be stored in
the local hard disk when user installs each driver. Nu-Link-Me also supports virtual COM port
function. User can use Nu-Link-Me as a USB to UART virtual COM port, which connects to on-
board N76E885AT28 UARTO.

ICE Controller
VCC Extended Connector
000 0000000006 e e oEfl nUVOTON 2 :
VU~ — P10 QQRQRAQRQRQ 00 OO 6 ¢ Nu-Link-Me V3.0
Power LED T Y Powei 1 : ] - - @O eH
' : 5 Eegos
GPIO LED 2000
ICE Controller
Reset Key USB Connector
(SW1) (ICEJ1)

il] 1. 2.c3miin 66070 8) 19,0101

w i 000000000
00

[dooo |@oocoocoooooo

GND Extended Connector

Figure 2-1 NuTiny-SDK-N76E885 (PCB Board)

2.1 Virtual COM Port Switch Description

The switch in Nu-Link-Me, SW3, determines that the virtual COM port function is enabled or
disabled. When user turns on all of the positions of switch, the virtual COM port function will be
enabled. By using virtual COM port function, user can access the USB device in the same way as
it would access a standard COM port to N76E885AT28 UARTO. To use this function, user needs
to install “YCOM Driver” at first. User can get “VCOM Driver” from NuMicroDVD
www.nhuvoton.com\NuMicroDVD in folder “Software Utilities”.

2.2 NuTiny-SDK-N76E885 Power Setting and Connector
2.2.1 Power Setting

® J1: USB port in Nu-Link-Me
® JPR1: VCC33 or VCC5 Voltage connector in NuTiny-EVB-N76E885
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J1USB port JP7 & JP9 VCC33 MCU Voltage

Select VCC33
Model 1 Connect to PC DC 3.3V output DC 3.3V
(default) orvVCC5

DC24V~55V Voltage by JP7 &

Model 2 X X Input JP9 input

2.2.2 Debug Connector
® JP4: Connector in target board (NuTiny-EVB-N76E885) for connecting with Nuvoton ICE
adaptor (Nu-Link-Me)
® JP7: Connector in ICE adaptor (Nu-Link-Me) for connecting with a target board (for
example NuTiny-EVB-N76E885)
2.2.3 ICE USB Connector
® J1: Mini USB Connector in Nu-Link-Me connected to a PC USB port
2.2.4 Extended Connector
® JP7 and JP8: Show all chip pins in NuTiny-EVB-N76E885
2.2.5 Reset Button
® SW1: Reset button in NuTiny-EVB-N76E885

2.2.6 Power Connector

® J2: VCC connector in NuTiny-EVB-N76E885
® J4: GND connector in NuTiny-EVB-N76E885

2.2.7 Virtual COM Port Function Switch

® SW3: Switch ON/OFF to enable or disable Nu-Link-Me virtual COM port function.

Function Descriptions
Enable Nu-Link-Me virtual
Enable ON ON ON ON COM port function
. Disable Nu-Link-Me virtual
Disable OFF OFF OFF OFF COM port function
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2.3 Pin Assignment for Extended Connector

NuTiny-EVB-N76E885 provides N76E885AT28 on board and the extended connector for TSSOP-
20 pin. Table 2-1 is the pin assignment for N76E885AT28.

Pin Function Pin Function
01 GND 15 P3.4
02 P1.0/XIN/PWMO 16 P3.5
03 P1.1/Xout/PWM1 17 P3.6
04 P1.2/RST 18 P3.7
05 P2.0/AIN9/ICO/TO/RXD 19 P2.6/AIN8/PWM7/CLO
06 P2.1/IC1/T1/MOSI 20 P0.7/AIN7/PWM6
07 P2.2/IC2/MISO 21 P0.6/AIN6/PWM5/SCL
08 P2.3/SDA/FB/STADC 22 P0.5/AIN5/PWM4/SPCLK
09 P2.4/RXD_1 23 P0.4/AIN4/SS
10 P2.5/TXD_1 24 P0.3/AIN3/PWM3/TXD
11 P3.0 25 P0.2/AIN2/PWM2
12 P3.1 26 P0.1/AIN1L/INT1/ICPCK/OCDCK
13 P3.2 27 P0.0/AINO/VREF/INTO/ICPDA/OCDDA
14 P3.3 28 VDD

Table 2-1 Pin Assignment for N76E885AT28
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3 HOW TO START NUTINY-SDK-N76E885 ON THE KEIL C-51 pVISION® IDE

3.1 Downloading and Installing Keil C-51 pVision® IDE Software

Please connect to the Keil company website (http://www.keil.com) to download the Keil C-51
pVision® IDE and install the RVMDK.

3.2 Downloading and Installing Nuvoton Nu-Link Driver

Please connect to Nuvoton 8bit 8051 MCUs website (http://www.nuvoton.com/8bit-8051-mcus) to
download the “Nu-Link Keil Driver” file. Please refer to section 5.1 for the detailed download flow.
After the Nu-Link driver is downloaded, please unzip the file for example execute the “Nu-
Link_Keil_Driver 2.03.6674” to install the driver.

3.3 Hardware Setup
The hardware setup is shown as Figure 3-1

Figure 3-1 NuTiny-SDK-N76E885 Hardware Setup

3.4 Example Program

This example demonstrates the ease of downloading and debugging an application on a NuTiny-
SDK-N76E885 board. It can be found on Figure 3-2 list directory and downloaded from Nuvoton
8hit 8051 MCUs website.

The example file can be found in the directory list shown in Figure 3-2.
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Directory

|, <« Sample_Code » 1.GPIO » Search 1.GPIO

Organize = Include in library = Share with - Mew folder

FY

ﬁ Favorites L
Bl Desktop -
l.i Downloads &

ﬁ Recent Places

—
)

Code

|4 Libraries
Documents
Jﬁ Music
[E5| Pictures
B videos

. 4 items

Figure 3-2 Example Directory
To use this example:

1. Open a project from the N76E885 sample code installation folder (default as C:\Nuvoton)
using the following path :

\N76E885_SampleCode_Keil_C51 V1.0\Sample_Code\1.GPIO
2. Execute “GPIO.uvproj”

: — - — —  ——  —— e
Iﬁ_‘(l\"uvinn\.ﬂspIJhmr)'\N?ﬁE(II3_Saxa(hde_Kﬂl_C51_Vlﬂ\Sample_Codﬂ=iGHO'\GP[Omrprq Biiond - m |

File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
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MNuvoton 8051 Keil C51 Driver

Enter compile mode interface
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Compiler

4. Define Debug Tool as “Nuvoton 8051 Keil C51 Driver

Device | Target | Output | Listing | User | C51 | AS1 | BL51Locate | BL51 Misc  Debua | Utities |

X

" Use Simulator Settings (OB VS 1 uvoton 8051 Keil C51 Driver Settings |
™ Limit Speed to Real-Time
¥ Load Application at Startup ¥ Run to main{) ¥ Load Application at Startup ¥ Run to main{)
Initialization File: Initialization File:
| R o) e
Restore Debug Session Settings Restore Debug Session Settings

¥ Breakpoints v Toolbax ¥ Breakpoints v Toolbax

¥ Watch Windows & Performance Analyzer ¥ Watch Windows

¥ Memory Display ¥ Memory Display
CPU DLL: Parameter: Driver DLL: Parameter:
ISE»DSLDLL | |531}51.D|_|_ |
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDP51.DLL | ITP51.DLL |

[ ok || cace || Defauts | Help

Press “Setting” buttom to confirm the connect is correct as show following window for
example:

x
CID IEIHDA DID IDH21 a0

— Boot Options
' APROM
 LDROM

—LDROM Size Dptions —P1.2/RST Pin Function
* Mo LDROM * P12 az the external reset pin
" LDROM =1KB  P1.2 as the input-only pin
" LDROM = 2KB — Pihd output state under OCD halt—
" LDROM = 3KB & Tri-state
" LDROM = 4KE Pt continues

— Brown-out Detector Option
* 17 20 Lol Nt 2.4y
2 3 Ll 43

¥ Brawn-out Detect Enable ¥ Brown-out Beset Enable

[+ Brown-out |nkibiting |4P

—WDT Options
' Disabled

" Enabled and stop running in | die/Power-down mode

" Enabled and keep running in |die/Power-dovwn mode

Cancel |

Rev 1.00
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5. Define Flash programming Tool as “ Nuvoton 8051 Keil C51 Driver”

zl
Devics | Target | Output | Listing | User | C51 | A5T | BL51 Locate | BL5T Misc | Debug  Ufiities |
N

Configure Fash Menu Command

¥ |Jse Target Driver for Flash Programming ™ Use Debug Driver

|Muvoton 8051 Keil C51Diver = | ¥ Update Target befors Debugging
it Fie: | Ea |

£~ se Extemal Tool for Flash Programming

Command :I 5
Arguments: I

I™ Runlndependent

ok | Cacel |  Defauts Help

LoRD
6. ¥* Download the program code to Flash

. @

Enter / Exit Debug mode

& CANuvoton\BSP Library\N76E003_SampleCode:Keil €51 V1.0\Sample_Code\1.GPIONGPIO.uvproj - isiond = x|
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
N Edd| » o | | S 0| @ seminost
R M- - @]
n Disassembly 2
Va 109: Set_A11 GPIO Quasi_Mode: // Define in common.h -
hC:0x02EA  E4 CLR 2 K|
|| C:0x02EB FSB1 MOV POM1 (0xB1) 2
C:0xN2FD F5R1 MOV POM1 (OxR1) .2 %
n oy B
2 [
3 O [<] N78E003.h Comman.e Delay.c STARTUP.A51 GPIO.C - x
I od 103 [/ -
5 Od 104 | The main C function. Program execution starts
® od 105 | here after stack initialization.
7 [ e ;
B 5y 107 vwoid main (void)
S Ly
DY 109 Set 11 GPIO Quasi Mode: // Define in common.h
® L 110 set CLOEN;
e L 111 -
FCs Od 112 while (1)
psw [ PP
114 elr GPIOL; // Tiny board GPIOL LED define in Common.h
115 Timer3_Delaylms(300);
116 set_GPIOL;
117 Timer3_Delaylms (30
118 ¥
119 | ¥
120 |
121 3
122
L 123 L =
=l project | Eregisters | | « | i, J *
Command a Call Stack + Locals a
WS 1, "EOML * Name Location/Value Type
WS 1, “P2Mz - °
L = ] 5 MAIN C:0x02EA
>
ASM ASSIGN BreakDisable BreakEnable BreakEill BreakList BreakSet BreakAccess | (4 Call Stack = Locals |£I|.wemm;-1
Nuvoton 8051 Keil C51 Driver t1: 0,00000000 sec 1:109 C1 CAP NUM SCRL OVR R /W

Jan 26, 2018 Page 11 of 18 Rev 1.00



NnNUvoToN N76ES85
=

8. Execute the program
9. The I/O LED on the NuTiny-EVB-N76E885 board will be toggled on.
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4 NUTINY-EVB-N76E885 SCHEMATIC

4.1 Nu-Link-Me Schematic

usseeUs ICE CONNECT IF
]
usB D
o ;\ﬁ
L
RED
GREEN _—
- AVDD
veo ! ut L.T
i Il
22
" i
10K =1
a
ES
NUG_RST#)| IGE_RST
INTOPB14
CPOVPE13 PAYADGS
CPOUPB12 FA3ADCE
x321 PAZADGE
| X320 PAVADG!
BCISCUPAT1 PAOADCD [
| BCISDAPATD AVSS
I2COSCUPAD ICE_CLK
7| 2COSDAPAS NUGIZEREIDE ICE_DA
I PAIZFWMD
PAIZPWMI
| RTS1PES PAI4PWME
CTS1/PBY PA1SPWMI RXD
LDO PCA/SS10 X0
| o voD PCYSPCLK1 T5AzT x TUON_pin
ulf vee T o — —
o TuF1BY . PC11/SDO10
= N SW DIP-4/SWEHS104LD}
28
Eo i
zg VCOM switch
i - o -

VCOM_pin
USBVBUS ¢
JPR1
usaveus Fﬁ 2&3 (R0S03 0 ohm)
B
e g 2 SREAA ower-switch
ICE_AVDD veG | Ly 7; g > - |3
o | IGECLR
j LOFERRTEBEAD | | | ysavus st H
i Q Title
L3FERRITE BEAD : e ] 10
L — Nu-Link-Me
o
= SWD connect 30
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4.2 NuTiny-SDK-N76E885 Schematic

N76E885
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5 DOWNLOADING NUVOTON 8BIT 8051 MCUS RELATED FILES FROM
NUVOTON WEBSITE

5.1 Downloading Nuvoton Keil C-51 uVision® IDE Driver
Stepl | Visit the Nuvoton 8bit 8051 MCUs website: http://www.nuvoton.com/8bit-8051-mcus

Home > Products > Microcontrollers > 8bit 8051 MCUs

8bit 8051 MCUs

Low Pin Count 8051 Series
Standard 8051 Series 128

478051
$PI, 2°VART, 2'FC
PWM, Data Flash
10-bitADC

Resources Standard 4T-8051

W79EBxXX / 22x
( W77E516/ 058
Stepz Data Sheet (39) standard 12T-8051 .
Development Tool (5) N78E366 / 517 / 059 / 055 Online Support
18 W78E516 / 058 / 054/ 052 )
ERRATA (1) e Online Training
Example Code (2) 8 N76E88X 6T/1278051

N79E85x / 84x UART, SPI, PWM, Data Flash Forum
_______ S NTSES82x +1% internal RC

i ) 17147 8081
L Software (19)_ _ _ _ __ ! 4 WISEB213/2051 v Tt s FAQ

User Manual (1) PWM, Data Flash, 10-bit ADC
2 1% internal RC

Featured Products
O N76E003

16 20 28 40 44 48 100 Pins

Home = Products = Microcontrollers = 8bit 8051 MCUs = Software
Resources Type : Software * X
Download Version Update
2036674 2017M2116 SR
: a 2ol
ini58 Series
V12 20160907 TR e
2036674 2017H216 Online Support
Online Training

gl Nu-Link_USB_Driver_V1.2

Bl MuMicro_ICP_Programming_Tool V2.03.6674

Step3 B MuMicro_ISP_Programming_Tool_V2.03.0621 2030621 2017/07/24

Forum

Al Nuvaton 8051 ISP-ICP Programmer v7.15 715 2015/D5/04 EAQ

B W79E2051_4051 Sample Code 102 2014/01/30

Click here to
Download

Featured Products

Bl WT9EB32A Sample Code 1.02 2014/01/30 O nrsE0D3
. O NTEEE16

1 £33A Sample Code 102 2014/01130
O N76ESSS

gli WT9ER213 Sample Code 102 2014101/30

Featured Applications

L bl © Home Appliance
Step4 | Download the Nuvoton_8051_Keil _uVision_Driver _v1.08
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5.2 Downloading Nuvoton 8bit 8051 MCUs N76E885 Series Sample Code
Visit the Nuvoton 8bit 8051 MCUs website: http://www.nuvoton.com/8bit-8051-mcus

Home > Products > Microcontrollers > 8bit 8051 MCUs

8bit 8051 MCUs

Low Pin Count 8051 Series
Standard 8051 Series 128

T 8051
$PI, 2°VART, 2'FC
PWM, Data Flash
10-bitADC

J

76E616 Series”

64
Resources
. 3
Stepl Data Sheet (39) Standard 127-8051 .
Development Tool (5) N78E366 / 517 / 059 / 055 Online Support
18 W78E516 /058 / 054/ 052
ERRATA (1) Online Training
; LPC 8051
Example Code (2) 8 N76E88X 6T/127 8051
2 N79E85x / 84; UART, SPI, PWM, Data Flash Forum
_Online Training (4) _ _ _ _ | s +1% internal RC
! 1T/4T 8051
pfoiwaredd) o WISES21312051 Pty FAQ

User Manual (1) PWM, Data Flash, 10-bit ADC

2 11% internal RC
Featured Products
18 20 28 40 a3 48 100  Pins
O N76E003
Step2
Download the N76E885_SampleCode_Keil_C51_V1.0
Home > Products > Microcontrollers > 8bit 8051 MCUs > Software
Resources Type : Software * X Q
Download Version Update
1.04 2017/12129
Ky Shopping - Global Daltrary
V1.0.0 2015/05/15
117A Sample Code V1.0 1.0.2 2014/02/05 Online Support
Step3 Online Training

1.03 2014/02/05

Forum

1.02 2014/01/30

FAQ

Click here to
Download

A N79ES1x Sample Code 102 20140130
- X Samy “ Featured Products

B N79E82x Demo Code 1.0.5 2011112125 O N76E003
B Q nNT6EG16

Bl N79E84x Sample Code 1.0.8 2014/01/30
O NTGEBSS

B NT9EB5x Sample Code 1.0.8 2014/01/30

Featured Applications

2036674 2017112116

B Nu-Link_IAR_Drive

@ Home Appliance
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6 REVISION HISTORY

Date Revision Description

2018.01.26 1.00 Initial Release
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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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