NUC740

NUVOTON
[
User Manual

NUC740 Evaluation Board
User Manual

The information described in this document is the exclusive intellectual property of
Nuvoton Electronics Corporation and shall not be reproduced without permission from Nuvoton.

Nuvoton is providing this document only for reference purposes of NUC740-based system design. Nuvoton assumes no
responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or questions, please contact:Nuvoton Electronics Corp,

Publication Release Date: Apr, 2009
-1- Revision B



NUC740

NUVOTOoN
——————_—_—_—_—_—_—_

User Manual

1 REVISION HISTORY ...cueciteecsssasssssnsesssssssnssssssssssssssssssssssssnssssnsssnnasnnsnnnnnnnnnnns 3
2 GENERAL DESCRIPTION ...cccccutesescnstsssssnsssssssssssssssssssssssnnsssnnssssssnssnnsnnnnnnnnnns 4
3 FEATURES.....cccciuiiiieestseessssassssnsasssssssssssssssssssssssssssssssssssssssssnnsssnssssnsannnnnnnuns 4
4 THE FUNCTION BLOCKS .. . ccturecssassssnssssssssnsssssnssssnsssnssssnssssssssssnnsssnssnnnsnnnnnns 5
4.1 @] = 1 T | LU L 27 o 5
4.2 FLASH AND SDRAM ..uuuuuunnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnssnnnns 6
4.3 PCMOCIA CONNECTOR 2 uuusussssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnnnnns 6
4.4 PHY, WAN PORT AND LAN PORT ..cturusssnnrassssssassmmsasssmmssssssssssssssasssssssassssssasssssansnnnnns 6
4.5 8 8 7 6
4.6 UART, 2"2 USB AND LED ...cuciciumiumiesnnsnsassessassssssssssnssssassssssssnssnsssssssnssnsansassnssnnnnss 6
4.7 1] - 7 6
4.8 POWER ON SETTIN G uuuuusussssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnnns 6
4.9 RESET SCHEMATIC 1 uuuuuussssssssssssssssssssssssssssssssssssssssssssssssssssssssss s ssssssssssssnssssssnnnnnnnns 7
4.10 POWER tuuuuuussssssssssssssssssssssssssssssssssssssssssss s oo oo oo 688088 888888888080000888808888ssssssssnnnnnns 7
5 CIRCUIT BLOCK DESCRIPTION AND JUMPER SETTING ......ccecvcvuermnsmmnnsnnnnnnnss 7
5.1 1 8
5.2 20 ),V =] - 11
5.3 (30 1 =Y L0 2 2 = 1 10 X o 7 12
5.4 PCMCIA FUNCTION BLOCK tuuuusssssssssssssnssssssssssssssssssssssssssssssssssssssssssssssssnssnnnnnnnnnnns 13
5.5 LAN & WAN FUNCTION BLOCKS 1uusssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssnnnnnnnnns 14
5.6 USB AND UART FUNCTIONS st e e e e e e e ssssss s s s s s s oo s oo a0 00 m nnn mmmmmmn s s s s s s mmnmnnnns 19
6 210 1 S 20
7 SCHEMATIC ..uiiiiiciiseeessnas s sans s s sass s an s aa s s aasssmmssannssnssanssnnsunnnsnnns 24

Publication Release Date: Apr, 2009
-2- Revision B



NUC740

NUVOTOoN
——————_—_—_—_—_—_—_
User Manual
1 Revision history

version date page description
A May 13, 2003 - Initial Issued
A1 Sep 3,2008 - Update
B Apr 6,2009 - Change part number to NUC740

Publication Release Date: Apr, 2009
-3- Revision B



NUC740

NUVOTOoN
——————_—_—_—_—_—_—_

User Manual

2 General Description
The evaluation board is a test platform that is suitable for the sample of NUC740. The board include the powerful 16/32-bit
ARM" based RISC micro-controller (NUC740), USB function, memory, PCMCIA function, power control system, LAN and WAN
Ethernet port. This allows us to test and debug all NUC740CD function.

This document shows the system-based hardware design. We would describe the jumper function, selectable function and how
to connect with the NUC740 in detail.

3 Features
e NUC740: 16/32-bit ARM7TDMI" RISC micro-controller
Boot ROM and AP flash-- 2M*16 bits for expansion.
SDRAM: One 512*4 banks*32 M bits SDRAM
External I/O: PCMCIA application (Wireless LAN)
e General I/O: control signal, UART or 2™ USB, show status (LEDs)
e USB: USB function
e LAN and WAN 10/100M Ethernet interface
e Embedded ICE™ Interface
e  Expansion Function: one port WAN and 4 ports LAN.

Publication Release Date: Apr, 2009
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4 The Function Blocks

PCMCIA
Wireless LAN

PC

JTA( USB signal

ICE

— USB
Device

Console or Loop

Power Device

EVB Board

Fig 1 The Function Block of Evaluation Board

4.1 CPU: NUC740

NUC740 is our protagonist. That is for her what we do every thing. The NUC740 is using ARM7TDMI”
core inside. It is a low power, general-purpose integrated circuits. The NUC740 offers an 8K-byte I-
cache/SRAM, a 2K-byte D-cache/SRAM and two MACs of Ethernet controller that reduces total system cost.
An NAT Accelerator is support to reduce the software loading for network address translation processing.

We support 15SMHZ frequency for CPU. In the PCBA, that would have test point for every one pin. The
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others that we do use power regulator support the power of the NUC740.

4.2 Flash and SDRAM

We put boot room, flash and SDRAM on the evaluation board. The boot room sizes are 1 piece 256K*8 bits,
PLCC package. They are using the ROM bank. We would put the other flash for application program. The sizes
could be 2M*16 or 1IM*16 bytes or 0.5M*16 bytes, TSOP package, which used the external I/O bank. The
SDRAM has one piece and sizes are 2M*32 bytes.

4.3 PCMCIA connector

We support one PCMCIA 16-bits PC Card socket. The main goal destination is which can connects with
wireless LAN card. It is using the external memory interface of CPU. We would use bank two and high address,
A23, to control I/O or attribute access.

4.4 PHY, WAN port and LAN port

This is main function that do broadband gateway. We choose one port PHY IC of DM9161 of the
DAVICOM. It supports MII mode and RMII mode. We made connect WAN port and LAN port on board or it
can connect with an external wire. The function block would show some connect status LED.

We have an extension function, one MII socket. That is for used the daughter board to extension 4 ports
switch output.

4.5 JTAG.
We used it to connect to CPU with ICE. It’s debug tool.

4.6 UART, 2" USB and LED

Those functions are creating by the programmable I/O ports of CPU. The UART and 2™ USB are optional
functions. We used switch to select it. The UART can do console connection or RS232 full function connector.
The 2™ USB needs a transceiver or external USB transceiver connects to USB device.

The LED function is showing the power on or power off mode.

4.7 USB

We have one USB host controller. It is USB 1.1 compliant specification. On the evaluation board, that we
would have one power-switch IC. This IC can output current typically limited to 0.85A below the SA safety
requirement.

4.8 Power on setting

After power on reset, there are four Power-On setting pins to configure NUC740 system configuration. We
must set the next function:
e DI5pin - Internal System Clock Select
D14 pin : Big/ Little Endian Mode Select
D[13:12] : Boot ROM/FLASH Data Bus Width
D[11:10] : Test Chip Configuration
D [9:8] : Package Type Select

Publication Release Date: Apr, 2009
-6- Revision B



NUC740

NUVOTOoN
——————_—_—_—_—_—_—_

User Manual

We would have eight groups jumper setting to do it. On section 5.1 have more improve description.

4.9 Reset schematic

We put one schematic on the board. It use reset IC schematic that make sure reset timer is fine. The other
things that on board device-reset function would have two choices to do reset function. One is that device has
reset schematic on itself side. The other one is which be control by the GPIO of the CPU.

We use a keypad for system reset. The push bottom must functional when system is shutdown.

4.10 Power

5V, 3.3V and 1.8V are we needed power. We used external DC 5V adapter supply the board power and
used linear regulator change from 5V voltage to the 3.3V voltage and change from 3.3V voltage to 1.8V voltage.
We put the 5 linear regulators support CPU power, VDD18, VDD33, USBVDD, DVDDI18, AVDDI8, that
destination is measure the CPU current.

5 Circuit Block Description and Jumper Setting

The circuit block has 7 parts.

1. MCU

2. Power Block

3. Memory Block

4. PCMCIA Function Block
5. LAN Block

6. WAN Block

7. USB Function Block
The Circuit blocks are shown in FIGURE 2.
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FIGURE 2: Circuit Function Block

5.1 MCU
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The MCU Block consists of 8/16/32 bits RISC controller NUC740, clock generator, reset circuit, display LED, boot up setting

and muti-ice connector.

e The 8/16/32 bits CPU NUC740 is our production. We have connector that is the same pin with NUC740 for easy debugging.
e The 15MHZ crystal is must mount on the board.

RC22 1M

AN

PR—

15MHz

CcC1
20P

ccCc2
20P

FIGURE.3: Clock Generator
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e  We used the MIC811 reset IC that make sure reset time more than 240ms. The function of the device is to assert a reset if
either the power supply drops below a designated reset threshold level or MR# is forced low. This function take more
ensure for system. The other thing is that have a buffer to make sure reset signal fan out is enough. We used a “and” gate to
association reset signal come from JTAG and MIC811 (Reset IC).

uUcC3

5VD
(®)

GND vce

<} 1

RESET# 2

RESET# MR#

MIC811

FIGURE 4: Reset schematic

e  We have expansion function is show the status by 7 LEDs that control by GPIO of the NUC740CD. They are GPIOO,
GPIO1, GPIO2, GPIO3, GPIO15 and GPIO16.

U9

L,

TOP SWITCH N

Function EBI Test GDMA Test Cache On/Off APB module MAC & NAT USB test
GPIO GPIO 0 GPIO 1 GPIO 2 GPIO 3 GPIO 15 GPIO 16
Signal Name LMDO LMDI1 LMD2 LMD3 EQ El
RC101 1K
DCZN// LED GREEN E1
5VD RC103” 1K
DC3”// LED GREEN EO
RC104Y 1K
DC4p| 7 LED GREEN LMD3
RC105Y 1K
DCS”// LED GREEN LMD2
RC106~ 1K
DC7 gl LED GREEN LMD1
RC1077 1K
DCB”// LED GREEN LMDO
FIGURE 5: Status LED
e  The power on setting that we follow next table.
Power-On Setting Pin
Internal System Clock Select D15 (JP8)
Little/Big Endian Mode Select D14 (JP7)
Boot ROM/FLASH Data Bus Width D [13:12] (JP6, JPS)
Test Chip ConFiguration D [11:10] Fixed
Package Type Select D [9:8] (JP2, JP1)
Publication Release Date: Apr, 2009
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3v3 3v3 3v3
JP1 RC80 JP7
RC86 ) RC87 )
MEM D MEM D14
D8 ANN g 2 10K = ANN g 2
10K 3 MEM D11 10K | 93
EADER 3 EADER 3
3v3 N
JP2 3v3 3v3
RC88 ] JP5 JP8
MEM_D9 d RC90 d
ANAN g 2 MEM D12~ 7K 1 MEM_D15 , A =i
10K 93 RC89 = g \ = g
3v3 EADER 3 10K G
HEADER 3 HEADER 3
3v3 N\
RC81 JP6
RC91 d
10K MEM D13 ;
S/ oaAM— 4
MEM_ D10
4.7K 93
AEADER 3

JP8: LO--external clock from EXTAL pin is served as internal system clock
JP8: HI-- PLL output clock is used as internal system clock
JP7: HI--the external memory format is Little Endian mode

JP7: LO--the external memory format is Big Endian mode

JP6 JP5 BUS WIDTH

LO LO 8 BITS

LO HI 16 BITS

HI LO 32 BITS

HI HI RESERVED

JP2 JP1
LO LO
LO HI
HI LO
HI HI

FIGURE 6: Power on setting

PACKAGE

RESERVED

128 PINS

160 PINS

176 PINS

e JTAG interface: We put two kinds JTAG connector for ICE. In which one has 20 pins and the other has 14 pins.
JP61 decide the JATG power is 3.3V or 5V.

3v3
JP61
POWE P ;
5VDo——d 3
HEADER 3
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POWER
RC35 SHORT
JC
2 1 nTRST#
4 3] TDI
6 5
8 7] TCK
10 9 1
12 11 D0
14 13 I hSRSTH RC44 5VD
16 15 OR
18 17 X
20 19 72X Rcaeé sHORT
CONZ20A
JC1
POWER RCS85
2 1 NTRSTH
4 3] TDI
6 5 T™S 10K 5VD
8 7 1 TCK RC67 5VD
10 9 1 TDO NnSRST# (@
12 11 1
14 13 10K RC82 10K
TDI
CON14A
% 5P RC83 10K
RC67 VS
RC110 10K RC84 10K
NSRST# TCK
OR NO ON %
Figure 8: JTAG Connector
5.2 Power

We used 5V 3A adapter for the evaluation board. We planned use 2 pieces of 1A current regulator change voltage from 5V to
3.3V. One supports the peripheral power that are PHY and memory. The other one only support to NUC740. The CPU core power
is come from 1.8V regulator. We used the inductor to separator the analog and digital power. We put the fuse on the voltage input
side for measure the current of NUC740. We had put a switch on the power input line that can let the power shut down and did not
DC 5V on the PCBA.

If LAN port needs supply four ports. The 2.5V power would come from the other 2.5V regulator. The Power flow chart was
show in FIGURE 8.
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1. Power supply flow chart -

On Daughter Board

-

FIGURE.S8: Power flow chart

5.3 Memory Block

The memory block includes three parts: 128k*8 boot ROM, 2M*16 bits for application program and 512*4*32 M bits SDRAM.

The UF1 is 128k*8 boot ROM. The JP62 must short pinl and pin 2. The JP63 must short pinl and pin2 for UF2 that saved the
application program. When the user uses the UF2 flash memory connects to boot rom bank that JP62 must open and JP63 must
short pin 2,3. When you do this change that you must take care the boot room type.

PVF
RF16
10K
JP62 Csa JP63
BOOTER—ng# d 1 csa#| FLASH_CEZ q1
BTCS#| d 2 BTCSH| CE# d3
EAD 2 HEADER 3
SDRAM size is 512*4 Banks*32 bits. We use the Nuvoton solution W986432DH. We connect with SDRAM follow rule of the
FIGURE 8.
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A[24:0] Al10:0] A[10:0]

| A13 BSO
Al4 BS1

D[31:0] DQ[[31:0]
MCLK CLK
MCKE CKE
nSCS[1:0] nSCSO0 ncCs
nSRAS nRAS
nSCAS nCAS
nSWE nW E

nSDQMI[3:0] 0SDOMUI3:i0] DQM[3:0]

NUC740 64Mb55DlR2AKN:(4x32

FIGURE 8: SDRAM Interface

5.4 PCMCIA Function Block

The PCMCIA function is using one bank of the external memory that is the bank 2. We select I/O and attribute memory
Read/Write by address A23. When A23 is ‘High’ state that memory is access I/O memory. If A23 is ‘Low’ state that memory is
access attribute memory. The PCMCIA function block is used the external bank 2. The CS2# signal must connect with PCMCIA
connector. The REG signal control by GPIO20/IRQ3#. The PCMCIA power depends on LI1, LI2, LI3 and LI4. If thePCBA are
mounted the LI1 and LI2. The power is 5V. Otherwise, the PCBA are mounted the LI3 and LI4 that the power is 3.3V.

RI2 47 REG

GP20/IRQ3# | N

RI4 33R

nECS2 ANANA CE#

MEM A23 195EN
11

nOE 15 5

RI6 33R 5VD
nWBE1 A AN | T

MEM A23# 1

2 ] AV 18 IOWR# 5VD

4 16 0)
6——] T(

8 12 IORD#

o 74F244 MEM_A23 5 1 6 MEM_A23#
7404

MEM A23 ==1 I/0 R/W
MEM_A23 ==0 Attribute R/W N

14

Publication Release Date: Apr, 2009
-13 - Revision B



NUC740
NUVOTOoN

?—

5.5

User Manual

FIGURE 9: PCMCIA bank selector

The PCMCIA signals “VS1, VS2” can select “HI” or “LOW” by the JP64 and JP65
VDD_3.3V
JP64

1
2
3

HEADER 3

RI8 10K
VS1

L

vDD” 3.3V
JP65

RI9 10K
VS2

HEADER 3

1,

Figure 10 VS1 and VS2 jump selector

LAN & WAN Function Blocks

In LAN and WAN block that we used 10/100 physical layer IC DM9161 of the DAVICOM. It can support MII and RMII
mode.

We let reset signal come from two schematic. One connects to reset system. The other is local RC reset schematic. Which one
used depends by system design. They (JP16, JP36) show on the FIGURE 11.

3v3_VDD
o
JE16 RESET_LAN/WAN
RL2 5
2 b
b

FIGURE 11: Reset Schematic
The LAN clock is come from two kind parts too. They are crystal and OSC. The FIGURE 12 is their schematic.
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22pF

FIGURE 12: LAN Clock generator

YL2

ouT 8

25/50 MHz

RL20

33

AN
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~XT1
JP26

e 1
2

_—C3

REF CLK

HEADER 3

XT2

RL25

:

OR

RX1 CLK

In order to make sure that expand function work well. We control on/off MII signal with the switch—SW1, SW2, SW3 (LAN)
and SW4, SW5, SW6 (WAN). We must turn off them, when we test Ethernet expansion function. That can make sure MII signals
no influence with others. They show on FIGURE 13

SW2 SW3
COL 1 16 COL1 MDC 1 16 MDC1
 —
CRS 2| — 5 CRS1 TX CLK 2 | == 15 TX1 CLK
RX_CLK 3 14 RX1_CLK TX EN 3] = [14 __7x1 EN
RXDO 4| /= [ 13 RXTDU TXDO 4| —= [13 TX1DO0
RXD1 5] =/~ |12 RATDT TXD1 5| =4 [12 TX1D1
RXD2 6 | —= [ 11 RATDZ TXD2 6 | = |11 TX1D2
RXD3 7| —= [10 RXTD3 TXD3 7| —= [ 10 TX1D3
MDIO 8 =D'—'-' 9 MDIOT TX_ERR 8 =n'—'-' 9 TX1 ERR
SW 1X8 SW 1X8
SW4
SWi1 RX DV 1 = 8 RX0 DV
RX DV "l -8 RX1_DV RX_ERR 2 7 RX0_ERR
RX_ERR 2 | = | £ RX1_ERR 3 1 5
¢ 3 — 6 < X— O F—X
R [ = *—H o X
I\ N\
DIP-4W DIP-4W
SW5 SW6
COL 1 16 COLO MDC 1 16 MDCO
| — |
TRS 2 15 CRS0 TX CLK 2| =2 [15 __7Tx0 CIK
RX_CLK 3] =2 [ RX0 CLK TX EN 3] =2 [1a TX0 EN
RXDO 4| —/= |13 RX0DO TXDO 4| /= [13 TX0DO
RXD1 5] =2 [ 12 RX0D1 TXD1 5| =2 |12 TX0D1
RXD2 6 | =2 |11 RX0D2 TXD2 6 | = | 11 TX0D2
RXD3 7| —= [10 RX0D3 TXD3 7| —= |10 TX0D3
MDIO 8 |:|:||_u 9 MDIO0 TX ERR 8 lzn‘—'-' 9 TX0 ERR
SW 1X8 SW 1X8

FIGURE 13: LAN and WAN MII Switch

In LAN and WAN blocks that have some power on set functions must setting. They show on the next table and FIGURE 14.
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Setting Hi Lo Note
Phy address bit 0 1 0 RX*D0":
Phy address bit 1 1 0 RX*DI
Phy address bit 2 1 0 RX*D2
Phy address bit 3 1 0 RX*D3
Phy address bit 3 1 0 CRS*
Testmode Normal Option Test Mode Rx* DV
RMII RMII MII COL*
RPTR Repeater mode Node mode( default) RX* ERR
Scramble Enable Disable RX* CLK
Cable/Link Link Without Link CBLLNK
Power down mode Power Down mode Normal mode PWRDWN

Notel: *:1 is LAN function block. *: 0 WAN Function Block

OP2 OP1 OPO Function Note
0 0 0 Dual speed 100/10 HDX OP0: COLLED*#
0 0 1 Reserved OP1: SPDLED*#
0 1 0 Reversved OP2: ACTLED*#
0 1 1 Manual select 10TX HDX
1 0 0 Manual select 10TX FDX
1 0 1 Manual select 100TX HDX
1 1 0 Manual select 100TX FDX
1 1 1 Auto negotiation enable with all capabilities

The LAN setting headers are JP17, JP18, JP19, JP20, JP22, JP23, JP27, JP28, JP30, JP31, JP32, JP33, JP21 and JP29. The
WAN setting headers are JP37, JP38, JP39, JP40, JP42, JP43, JP45, P46, JP48, JP49, JP52 JP53, JP41 and JP47.

3V3_VDD
RL34 ] A= 3V3_VDD
1 T JP29
CBLLNK d> RL35
—Q 1
3 PWRDWN AAA d;
10K HEADER 3 3
N 10K\ ; HEADER 3
WAN_VDD
GN-VPP JP41 RW35 2
RW16 [ 1
CBLINK 1 A g ; PWRDWN AAA d,
3 i;—C 3
10K <; HEADER 3 10K FADER 3

Publication Release Date: Apr, 2009
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WAN_VDD WAN_VDD
JP37

JP38
1

PHY Address RW12
RXDO PHYADO

Operating Mode Select RW13
COLLED# OPO

[
[

Pulled low normally AN 2 AN 2
10K 3 10K 3
EAD 3 EAD 3
WAN_VDD WAN_VDD
JP39 JP40
PHY Address RW14 1 Operating Mode Select RW15 1
RXD1 PHYAD1 SPDLED# OP1
Pulled low normally ANAA q 2 ANAA g 2
10K 3 10K 3
EAD 3 EAD 3
WAN_VDD WAN_VDD
JP42 JP43
PHY Address RW18 1 Operating Mode Select RWA19 1
RXD2 PHYAD2 ACTLED# OP2
Pulled low normally AN g2 AN g2
10K 3 10K 3
EAD 3 EAD 3
WAN_VDD WAN_VDD
JP45 0 = Disables Scrambing JP46
PHY Address RW23 1 1 = Enables Scrambing RW24 1
RXD3 PHYAD3 P RX_CLK SCRAMBLE P
Pulled low normally ANAA 42 Pulled low normally ANAA 42
10K 3 10K 93
EAD 3 EAD 3
WAN_VDD JP48 WAN_VDD
0 = Node Mode JP49
PHY Address RwW28 1 1 = Repeater Mode RW29 1
CRS PHYAD4 RX ERR RPTR
Pulled low normally AN g2 Pulled low normally AN g2
10K 3 10K 3
EAD 3 EAD 3
WAN_VDD WAN_VDD
0 = Normal Operation JP52 0 = MII JP53
1 = Enables Test Mode RW32 1 1 = RMII RW33 1
RX DV TESTMODE P COL RMII P
Pulled low normally ANAA \‘: 2 Pulled low normally ANAA 42

10K

3 10K 3
EADER 3 EADER 3

<
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3Vv3 VDD 3Vv3 VDD
JP17 JP18
PHY Address RL12 Operating Mode Select RL13
RXDO PHYADO 1 COLLED# OPO 1
Pulled low normally 2 2
10K 3 10K 3
HEADER 3 HEADER 3
3V3 VDD 3V3 VDD
T JP19 T JP20
PHY Address RL14 Operating Mode Select RL15
RXD1  PHYAD1 1 SPDLED# OP1 1
Pulled low normally 2 2
10K 3 10K 3
HEADER 3 HEADER 3
3Vv3 VDD 3Vv3 VDD
T_ JP22 T JP23
PHY Address RL17 Operating Mode Select RL18
RXD2  PHYAD2 1 ACTLED# OP2 1
Pulled low normally 2 2
10K 3 10K 3
HEADER 3 HEADER 3
3V3 VDD 3V3 VDD
T JP27 0 = Disables Scrambing T JP28
PHY Address RL22 1 = Enables Scrambing RL23
RXD3  PHYAD3 ; RX_CLK SCRAMBLE ;
ANNN——-C N \NN——GC
Pulled low normally Pulled low normally
10K 3 10K —q3
HEADER 3 HEADER 3
3v3 VDD JP30 3Vv3 VDD
T 0 = Node Mode T JP31
PHY Address RL27 1 = Repeater Mode RL28
CRS  PHYAD4 1 RX_ERR RPTR 1
Pulled low normally 2 Pulled low normally 2
10K 3 10K 3
HEADER 3 HEADER 3
3V3 VDD 3V3 VDD
0 = Normal Operation T JP32 0 = MII T JP33
1 = Enables Test Mode RL31 1 = RMII RL32
RX DV TESTMODE ; COL  RMII ;
ANNN——C N \NN——GC
Pulled low normally Pulled low normally
1ok [ 2 10K 3
HEADER 3 HEADER 3

FIGURE 14: Ethernet Power on Setting
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5.6 USB and UART Functions

USB is a main function and difference with other broadband router. We have an independent USB port that connect to NUC740
USB function and a second USB port that is connect to GPIO. However, the second USB function is optional with UART function.

Our USB is host controller that must supply the current to other device. Therefore, we have a power switch (UU8) to control the
current. The 2™ USB is the same (UU6). In order to let 2" USB and UART function cannot conflict that we used switch to separate
the control signal. That is UU1 and UU5, FIGURE 15. UUI is turn off the UART function. UUS is turn off the 2" USB function.
You must turn off the switch 1 of the UU5 when use the console and UART function of the NUC740.

uus
MODE/RXD 1 16
NnTOE#/NDSR# 2 S 15
RCV/nRI# 3 == 14
VPINRTS# 4 — 113
VM/NnCTS# 5 — 12
6 — 11
VO/nCD# 7 — 10
FSEO/NDTR# 8 | == o
SW 1X8

The 2™ USB must have a transceiver to improve the function. The control signal is next.

FIGURE 15: Switch devices for 2" USB and UART

TXD

MODE/RXD

NUC740

User Manual

[

u1

VM/nCTS#

nTOE#/nDSR#

VO/nCD#

RCV/nRI#

TXD

VP/NRTS#

FSEO/NDTR#

HaeEaag

©

-
»

-
(]

N
N

-
w

-
N

-
o

1%}
=

1X8

GPIO USB UART Note
GP4 RCV nRI
GP5 VP nRTS
GP6 VM nCTS
GP7 VO nCD
GP8 FSEO nTDR
GP9 NTOE nDSR
GP10 * TXD
GP11 USB Mode RXD
GP13 Suspend *

In order to control the USB power switch. That must select over current protect by GP18/NIRQ1 and control USB function

on/off by GP12.
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NUC740
EVB Broad of NUC740

Bill Of Materials April 11,2003  15:07:17  Pagel

Item  Quantity Reference Part

—_
[\

CCl1,CC2 20P
78 CP1,CI1,CF1,CD1,CW2,CL2, 0.1uF

CF2,CD2,CW3,CL3,CI3,CD3,
CC3,CW4,CP4,CL4,CD4,CC4,
CWS5,CL5,CF5,CDs5,CC5,CU6,
CP6,CF6,CD6,CC6,CF7,CD7,
CC7,CW8,CP8,CL8,CD8,CC8,
CW9,CL9,CD9Y,CCI,CW10,
CL10,CD10,CC10,CU11,CD11,
CC11,CD12,CC12,CW13,CL13,
CC13,CP14,CC14,CD15,CC15,
CD16,CW17,CP17,CL17,CD17,
CW18,CP18,CL18,CD18,CW19,
CL19,CD19,CP20,CD20,CD21,
CD22,CP23,CD23,CP24,CD24,
CD25,CD26

3 20 CI2,CI4,CP5,CP7,CF8,CF10, 470 16V

CP13,CD13,CD14,CP15,CC16,

CC17,CC18,CP19,CC19,CC20,

CP21,CC21,CD27,CD28

4 10 CC22,CW23,CL23,CC24,CC25, 10P NO ON
CC26,CC28,CC29,CC37,CC38

5 1 CC23  10P

6 7 CU8,CU10,CF11,CW12,CL12,  0.01UF
CW16,CL16

7 12 CWI1,CL1,CU3,CU4,CUS5,CU9,  10UF 16V
CW14,CL14,CW15,CL15,CP16,
CP22

8 4 CW6,CL6,CW7,CL7 0.1uF 2KV

9 4 CW21,CL21,CW22,CL22 22pF

10 2 CONU1,CONU2 USB CON

11 2 CP3,CP2 100UF 16V

12 3 CU1,CU7,CU12 33uF/16V

13 1 Cu2 1UF 16V

14 3 DWI1,DL1,DC1 RED

15 11 DC2,DW3,DL3,DC3,DC4,DC5, GREEN
DC7,DC8,DC9,DC10,DC11

16 1 DC6 3.0V ZENER

17 2 DL2,DW2 YELLOW

18 2 DL4,DW4 ORG

19 1 ICI1 CONI14A

20 1 ICc2 CON20A
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21 2 JC3,]C4 CON1
22 2 JL1,JW1 CON26A
23 2 JL2,JW2 RJ-45L

24 42 JP1,JP2,JP5,JP6,JP7,JP8, HEADER 3
JP16,JP17,JP18,JP19,JP20,
JP21,JP22,JP23,JP26,JP27,
JP28,JP29,JP30,JP31,JP32,
JP33,JP36,]P37,JP38,JP39,
JP40,JP41,JP42,JP43,JP44,
JP45,JP46,1P47,JP48,JP49,
JP52,JP53,JP61,JP63,JP64,

P65

25 2 JP14,JP12 HEADER 22X2

26 1 JP13  HEADER 16X2

27 1 JP15  HEADER 5X2

28 5 JP24,JP50,JP51,JP55,P62 HEADER 2

29 2 J4,J5 HEADER 30

30 2 J7.06  HEADER 30X2

31 27 LPI,LFI,LDI,LCI,LW2,LP2,  FB
LL2,LF2,LC2,LL3,LI3,LF3,
LW4,LP4,LL4,L14,LC4,LWS5,
LP5,LLS5,LCS,LW6,LP6,LC6,
LC7,LC8,LCY

32 2 LI1,LI2 NO USE

33 4 LU1,LU2,LU3,LU4 FB1206

34 18 PR1,PR2,PR3,PR4,PR5,PRS, 33PR
PR7,PR8,PRO,PR10,PR11,
PR12,PR13,PR14,PR15,PR16,
PR17,PR18

35 2 QF1,QF2 BC558 NO ON

36 1 QF3  BC548B

37 3 RCI,RI4RI6  33R

38 62 RI2,RC2,RI3,RC3,RC4,RIS, 47
RC5,RC6,RC7,RP8,RC8,RCY,
RC10,RC11,RCI12,RC13,RC14,
RC15,RC16,RC17,RC18,RC19,
RC23,RC24,RC25,RC26,RC27,
RC28,RC29,RC30,RC33,RC34,
RC36,RC37,RC40,RC41,RC42,
RC43,RC45,RC47,RC48,RC49,
RC52,RC53,RC54,RC55,RC58,
RC59,RC60,RC61,RC62,RC63,
RC64,RC65,RC66,RC69,RC70,
RC71,RC72,RC73,RC78,RC79

39 16 RU3,RF8,RF10,RU12,RC20, OR
RC21,RL25,RW26,RC31,RC32,
RC38,RC39,RC44,RC50,RC51,
RC68

40 1 RC22 M

41 2 RC56,RC57  NOON

42 53 RU1,RI1,RU2,RP3,RI7,RIS, 10K

RI9,RI10,RI11,RW12,RL12,
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RI12,RW13,RL13,RI13,RW14,
RL14,RI114,RW15,RL15RW16,
RL17,RW18,RL18,RW19,RL22,
RW23,RL23,RW24,RL27, RW28,
RL28,RW29,RL31,RW32,RL32,
RW33,RL33,RW34,RL34,RW35,
RL35,RC67,RC80,RC81,RC82,
RC83,RC84,RC85,RC86,RC87,

RC88,RC90

43 3 RWI1,RL2,RC74 100K

44 4 RF15,RC75,RC89,RCI91 4.7K

45 10 RU5,RP9,RF13,RC100,RC101, 1K
RC103,RC104,RC105,RC106,
RC107

46 1 RC102 10

47 5 RW36,RL36,RC108,RC109, OR NO ON
RC110

48 4 RF6,RF7,RF9,RF11 4. 7K. NO ON

49 2 RF12,RF14 47K

50 2 RL1,RW3 1.5K

51 8 RW2,RL3,RW4,RL4,RW5RL5, 50R 1%
RWI10,RL10

52 8 RW6,RL6,LRW7,RL7,RW8 RLE, 75R 1%
RW9,RL9

53 2 RL11,RWI11 6.8K

54 8 RL16,RW17,RL21,RW22 RL26, 300R
RW27,RL30,RW31

55 2 RL20,RW21 33

56 2 RP6,RP1 2K

57 3 RP2,RP5,RP7 12K

58 1 RP4 560R

59 1 RPI10 560

60 1 RU4 100

61 4 RU6,RU7,RU8,RU9 15K

62 2 RUIO,RUI11 27

63 1 SP1 POWER SW

64 2 SW1,SW4 DIP-4W

65 6 UU1,SW2,SW3,UU5,SW5,SW6  SW 1X8

66 1 UC1 NUC740

67 1 UC3 MICS811

68 1 Uuc4 7408

69 1 UC5 74HC04

70 1 uce TOP SWITCH

71 2 UD2,UD1 512X4X32 64M

72 1 UF1 W39L010

73 1 UF2 W28J160B/T 2MX16

74 2 UI1,UF4 7404

75 1 U2 74F244

76 1 UI3 PCMCIA SOCKET

77 2 UL1,UW1 PE-68515L

78 2 UL2,UW2 DM9161

79 1 UP1 Power CON
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80 2 UP2,UP4 MIC29152

81 1 UP3 MSOP-8 MIC3975

82 1 UU2 MAX241/SO

83 1 UuU6  API1212H

84 1 uu7 CONNECTOR DB9 Female

85 1 UU8  PDIUSBPI1A

86 8 U1,U2,U4,U5,U6,U7,U8,U9 Nuvoton Logo
87 1 YC1 15MHz

88 2 YLI,YW1 25 MHz

89 2 YL2,YW2 25/50 MHz
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7 Schematic

AT
Raz#  peRsT
;‘/\\’gl\EllElj)/EsxiDQM1 £ nWBE1/SDQM1#
E#

PCMCIA

GP20/IRQ3#

PCMCIA

IRQ24

cs2i MEMORY
MEM_A[0. EMEM A[0..24]
MEM_DI0. MEW_D[0..31]

cs3¢
BTC:
MEM OE#
VPP_EN
W
& W/ BEC/SDGMOE
WBEQ/SDQMO NWBET/SDQWTE 4
e e et
n nV/BE3/SDQM3# %
NWBE/SDQM3 ) nWBE3/SDQM3#
SD_MCLK MLk P SD_MCLK
SD_WEH] P b SDWEH
SD_MCKE| Lok P SD_MCKE
SD_CS0# 3 P SD_CS0#
P TX1D[0..3] SD_CS1# — psD_Cs1#
P RXID[0..3]
FLASH&SDRAM
S0
cst
MInCTS# . PC RST
P nTOEHNDSR# USB1_ONJOFF
P FSE0/NDTR# B S
P vo/nCo#
3 |2
g2 "
2RI ||
S[H 3]
= |9 &3]
2| &
9 use 5
uss 23
P USB_SUSPND 217
P USB_MODE/RXD IRQ1
P VPINRTSH# USB_DP POWER
RCVInRI# USB DN
O/nCD#
FSEOINDTR# USB_SPEED
b nTOEHNDSR# USB1_ON/OFF
MInCTS#
POWER
ETHERENT USB PCMCIA Memory MCU Power
~WAN: MACO -USB1: Direct -BANK 3 -Flash: Boot ROM(64kX16) BTSCH# & NUC740 -Supply
ONE PORT connect from _a23: BANK 3 (2MX16) CS3#, 1.8V, 3.3V
—-LAN: MACL CPU Attribute -Probe Header and 5V Power
ONE POET
-USB2 & UART: or 1/0 -SDRAM: 2MX32 two pieces,
—Expansion Switching Select two banks
Function function
Connector
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DV ERR b4 GND TA_ERR
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10/100 Mbps Fast Ethernet PHY Switching the external or on
_MDIORUN\AASKo5y3 ypp  broad schematic

RESET, AN RX CLK
b RESELLANY
RESET# d | 8§ 10P NO ON MIT
Ja3e Plelggld TX1D[0..3
248 <9393 cc2e ™XIDO 03]
SR R R X CLK TXID1
Transformer T 10P NO ON
e 6 o
i RX+  RD+ RL oUF 16V SErorzosTNEO cczs col
4 1 THozFaecTag
5 45t slor or §QE§§§§QQQQ§ RX CLK RXI CIK
£ 50R 1% 3x8°5 "xx:x =2
3 ) oz = kaak ©0 XD
6 RX: a BTG RXD. il
1 RX  RD- L] g8ag T
. S EERE DIO LI
s 10 3 DC
& ™ ™+ ;| RXOV/TESTVODE % MDC ) sw e RXID[0..3]
) | RERRIDI4VRPTR 3 VDD T
o 12 RESET# ovoo & TCLKISOLATE EN RX1D2
cr cr YRR RESET# 0 sw3
1 - DVDD o] 1
™ ™ XTL 12 Tou 2 CIK X1 CLK
RL6 DGND A, o 3 TIXEN X EN
RL7 RL&S RL9  PEGB5ISL 5| 3G TXER/WH 6 TXERR — 0 D0
_aeND "6 [1s—Dano — 1
9 AGND DGND
75R 1% TR 1up 2wy e Seee g | BSRESG CABLESTSLINKSTS [3—CBG o higs Ny
Y BGRES LINK/ACT LED#/0P2 TR — O R RaiD
68K g_ = - RXI_DV CRS DV
75R 1% 78R 1% | 28v [[cL7 B 18 Q& 3y3 VDD W e RX1_ERR
placed close to a9 q
0.1UF 2KV = pins 47 & 48 as. 5a MDIO'
Chasi's Ground much as 234 REF_CIK
bl
possible o5, o0, 2593 cs_| clo_| crio 3V3LAN
SSXx00xx5200 0.1uF [ 0.1uF | 0.1uF 3y3 VDD
Pover-on Reset Settings Latched Inputs <2rrz<iiEacs - 3y3_AVDD
DMOT61 [ <]7 s FB w2 FB
3y3 voD 3y3.voD
4Ptz Jp18
PHY Address RL12 dJ4 Operating Mode Select RL13 d; ol FEMM cLi4 | cuis | cuie | cuz
—COLLED# OP0 A 9 EERE =
Fulled low normally H 2 24 | |old EEEE cL19 10UF 16V 10UF 16V 0.01uF| 0.1uF
o L o L SAHXBIE A=) 1
HEADER 3 FEADER 3 A= AR} T 0% 0.1uF
3y3 VoD 3y3 VoD
JP19. P20 }—
PHY Address RL14 ; Operating Mode Select RL1S J, 5yD 3y3 VoD
3 _SPOLEDE OP1 A m~— o 5 Y V3.
Fulled Tov normally P21
10K %7—0 3 10K %7—0 3 RL19,RL24,R129 REMOTE, sv Roe [ g
HEADER 3 HEADER 3 3y3_VoD [T SN —
3y3 VDD 3y3 VDD RL16 L1 3v3_ AVDD 3
A\Y 3v3_VpD 10K HEADER 3
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RXD2__PHYAD2 ! ACTLED# OP2 ! 300R RED q
Fulled Tow normally 2 2 g 9 4p2¢
10K 3 10K 3 E
HEADER 3 HEADER 3 o o { g
EIE
3y3 VoD 3y3 VoD DL2 HEADER 2
0 = Disables Scrambing h\N
PHY Address RL22 1 = Enables Scrambing RL23
RXD3 __PHYAD3 ! RX CLK_SCRAMBLE ! YELLOW
Fulled low normally 2 Pulled Iow normally 2 3y3_vDD
10K 3 10K 3 4P29
HEADER 3 HEADER 3 RL35 B
_BWRDWN A an—
3y3.VOD JP30 3y3.voD NO R L3 2
- 0 - e e B0 oy Mg S E
PHY Address RL27 J; 1= Repeater Mode  RL2S d; " 10K HEADER 3
Fulled Tow normally 2 Falled low normally 2 GREEN
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HEADER 3 FEADER 3
RL30 L4
3y3 VoD 3y3 VDD CBLLNK Ll
0 = Nornal operation P32 0 = mi1 Jp33 v b
1 = Enables Test Mode RL31 J 1= RuIT RL32 4 300R ORG  RL33 [tle
RX_DV_TESTMODE 1 col RI 1 NUC740 EVB
Fulled lov normally 2 Falled low normally 2
10K 3 10K T" 3 10K [Size | Document Number ev
HEADER 3 HEADER 3 B NUC740 EVB A
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Important Notice
Nuvoton products are not designed, intended, authorized or warranted for use as components in Systems or
equipment intended for surgical implantation, atomic energy control instruments, airplane or spaceship
instruments, transportation instruments, traffic signal instruments, combustion control instruments, or for
other applications intended to support or sustain life. Further more, Nuvoton products are not intended for
applications wherein failure of Nuvoton products could result or lead to a situation wherein personal
injury, death or severe property or environmental damage could occur.

Nuvoton customers using or selling these products for use in such applications do so at their own risk and
agree to fully indemnify Nuvoton for any damages resulting from such improper use or sales.

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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