Reference Design 150

10/100BaseT LAN and SPI Flash Memory
Using iChip™ CO2064SEC
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Introduction

This reference design demonstrates the iChip™ CO2064SEC Secure Ethernet Controller
connected to a 10/100BaseT Ethernet LAN via an RMII interface, to a host processor via
an RS232 interface, and to a flash memory chip via an SPI interface.

LAN access is based on iChip CO2064SEC’s internal Ethernet MAC and an external
Davicom DM9161A PHY chip (see
http://www.davicom.com.tw/eng/download/datasheet.htm).

The design is intended to connect to a host device through a standard EIA RS232 serial
port. Connect One’s AT+i™ commands are accepted at baud rates of 2400 through
115,200 bits/sec.

Features

e Standard RS232 serial input channel

e Data and Internet connection through a 10/100BaseT Ethernet controller
e Full hardware flow control

e Power LED indicators

e Supports AT+i™ commands for Internet connectivity

Reference Design

This reference design outlines the connections required to link an iChip CO2064SEC
Secure Ethernet Controller with a 10/100BaseT Ethernet LAN and an external flash
memory chip, based on the block diagram, below.

The host is connected to iChip CO2064SEC via an RS232 serial input channel. The
external 10/100BaseT Ethernet PHY is connected via an RMII interface. The external
flash memory (M25P40-A from ST Micron) is connected via an SPI interface.
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Block Diagram

The diagram below illustrates an architecture in which the iChip CO2064SEC loads its
firmware from external flash memory. All the components required for this architecture

are listed in the Bill of Materials section, below.

FLASH

SPI

10/100BaseT
PHY

HOST RS232 CO2064SEC

Schematics

Page 2 © 2007 Connect One Ltd.



VIN

VDD uz J
T LM1117T-3.3 D1 o
24 yout VIN [ ¢ y o—5 I
. . c4
VDDPLLB VDDCORE ct R1 2 100NF  1N4001 DG-JACK-MALE
10UF/16V | C2 100NF 330 © c3
VDDPLLB ke 0 m 1000UF/ 6V
VDD VDDCORE D2
o GND LED 3MM GND
VDD Cc5
2.2UF/16V
GND
GND VDD
o c7 o) VDD
U i GND<)—| |— Q
ce 12MHz 2 299 B 7 EEge us
T 883 Sz § 5664 100NF o pospaoa
GND. Z 292 <> 3§ 0000
22PF 5 S gaaa =
Y1 seeg 6 5
v [ S okin =
C8 GND T 550
SPI0_MISO/SC_CLK/PIOC14 sl
GNDH li 5 SPI0_MOSI/SC_C8/PIOC15 cs HOLD =
2 xin SPI0_SPCLK/SC_C4/PIOC16 o wp
22PF XouT SPI0_CS/SC_RST/PIOC17 &
RESET SPI1_MISO/SC_IO/PIOC18
e s 1= SPI1_MOSI/SC_INTB/PIOC19 DD co
SPIT_CLK/I2C_TWD/PIOC20 100NF
%111 ppm SPI1_CS/I2C_TWCK/PIOC21 |—(>GND
»—12- ppp &iD
15 Hom MIl_ERXCK/RXD1/PIOB12
*—16{ Hpp MII_ETX2/DTR1/PIOB13 U4 47ONF
MII_ETX3/DCD1/PIOB14 [z . ci2
MIl_ETXER/TXD1/PIOB15 c1o ci+ 8 Vi GND
»—8- Apc/PIOCE Mil_ERX2/DSR1/PIOB16 SN s N
MIl_ERX3/RI1/PIOB17 ct- V- =75
%17 pioc7 MIl_ECRS/CTS1/PIOB18 4
MII_ECOL/RTS1/PIOB19 co+ Yl;
»—25- F/W_RDY/TCLKO/PIOC22 MII_ETXCK/RMII_REFCLK/PIOB20 f;JN‘EF ) 47ONF P\
26| MSEL/TIOAO/PIOC23 MIi_ETXEN/PIOB21 co- 9 e =
»—21 iChip_ERROR/TIOBO/PIOC24 Mil_ETX0/PIOB22
%281 DATA_RDY/FIQ/PIOC25 MII_ETX1/PIOB23 — TINT TOUTH — DTReze 1O 8
= *—201 |RQO/PIOC26 MII_ERXDV/RMII_CRSDV/PIOB24 — s T R ToUT2 H——rets— T o °| = =
RISt 42| 11 Ris2s
% %21 TXD2/PIOC27 Mil_ERX0/PIOB25 TING TOUT3 ETooss 2°) @
X o swi *—22{ RXD2/PIOC28 MIL_ERX1/PIOB26 —Roee 51| =
_RXD232 3]
Q MII_ERXER/PIOB27 »—20 routs -RT5232 © 8 =
= MIl_EMDC/PIOB28 *—121 rour RINT [H—x WL_O =
Mil_EMDIO/PIOB29 axpr <18 RouT2 RIN2 X ooonn ——410
64 ] __RXD1 7] [ " RXD232 9|
LFT ROUT3 RIN3 - —oO N
TST IRQ1/RMII_EF100/PIOB30 — ROUT4 RIN4 — Lo ™
__CTST 45| g CTs2s
ROUTS RINS IV
GND GND gd)
VDDD—EQ FORCEON INVALID [-21—x
GND wwww FORCEOFF 2 GXD
coo 0QQ9 ©
35a 2 8888 SP3243ECA
zZz= & zZ=zz= VDD
[R50 < [CIOROX0] VDD
CO2064
R3 c14 GND
47K
100NF
GND  GND GND L4148 A GND
Us
VDD VDDCORE D3 4 5
T U1.13 U1.33 ul.52 T U1.9 u1.23 ul.41 U1.54 MIEI <]
NG [F—x
= RESET < -RESET
. c22 @ 0 _|. cesatp S RESET PL—— A=) RESET
c15 c16 c17 c18 c19 c20 c21 ¥ O sw2 < PFO 3K R4 CPU 2064
100NF 100NF 100NF | 10UF/16V 100NF 100NF 100NF 100NF g lo 1UF/16v
SP708RCN lle
1IEVB-600
$ Ul.14 Ul.34 U1.53 $ Ul.10 Ul.24 Ul.42 Ul.55
ND ND ND ize Document Number ev
G e G
v v B 13
GND GND
Eheel 1 of 2
1

PDate: Monday, September 10, 2007




VDD
) Cco4
RS
—“—(>GND
10K
us | 100NF
o
o
= 3
ED _ ouT
o
5
 F4100-50MHZ w
42 { REF_CLK/XT2 xT1 43— VoD
[9)
v EREFCK ((— 17 | 1xa
GND < Tx2 AVDD1
ETX1 X1 TX+ o
ETX0 TX0 J3
ETXE ™ EN
»%—22-{ TX_CLK/ISOLATE ™ | 1 [ 1op
TDN
»—28{ RXD3/PHYAD3 3 rop
i %—2L{ RXD2/PHYAD2 4 rer
——281 RXD1/PHYAD1 RCT
Ve Ve Re 3 ERX0§§—29— RXDO/PHYADO - 6 | Ron
GND. Rx+ 2 PL& NC
»—34{ RX_GLK/10BTSER AVDD1 GND
R7 R8 CGRSDV K& RX_DV/TESTMODE . o5 .
RX- = SHILD
10k < 10K ro * emence %16 | 1y ermxps BK2125HMB01 o 10| SHLD
oND< —T—:— RX_ER/RXD4/RPTR 1 o o
COL/RMII AVDDR D2
»—35 GRS/PHYAD4 AGND1 )
AVDDR |2 100NF | C26 e = alo
EMDC - | =T~ 100UF/16V 100UF/16V R10 11 R12 3 100NF 14
EMDIO;;j v AVDDI c27 49.91% 4991% < 49.91% 49.91% D4
IRQ1T a2 | MBiNTR AvpDT |2 Q 100NF | €30
| v 203199 (RJ45)
39 pismDIX AGND [-2 AGND1
VDD AGND
o AGND |48 cat cs2
AutoMDIX R14 100NF )| _C33 41 0 Ri5 100NF 100NF
unable 0 VDD BGRESG AchD!
100NF Y| cas 20 R16
VoD 6.8K1% VDD AGND1 GND AGND1 AGND1
100NF Y| cas 23 | yop
BGRES |3
GND 154 anp LEDMODE
221 ano LEDO/OPO [
GND LED1/OPT [H2
LED2/OP2
10 PWRDWN CABLESTS/LINKSTS [H4—x
v RESET)>———————40 | RFeeT NG (45—
GND
DM9161A
SPEED 470 R17
ACT_LNK 470 RS
RMIl INTERFACE
itle
IIEVB-600
ize Document Number ev
B 1.
Freet P

Pate: _Monday, September 10, 2007

3




Bill of Materials

RD150

Iltem Quantity | Reference Part Manufacturer

C1, C4, C7, C9, C14, C15,

C1s6, C17, C18, C19, C20,

C21, C24, C25, C26, C29,

C30, C31, C32, C33, C34,
1 22 C35 100NF Any
2 2 C2,C22 10UF/16V Any
3 1 C3 1000UF/16V Any
4 1 C5 2.2UF/16V Any
5 2 C6,C8 22PF Any
6 4 C10, C11, C12, C13 470NF Any
7 1 Cc23 1UF/16V Any
8 2 C27,C28 100UF/16V Any
9 1 D1 1IN4001 Any
10 1 D2 LED 3MM Any
11 1 D3 LL4148 Any
12 1 J1 DC-JACK-MALE | Any
13 1 J2 DB9 FEM Any
14 1 J3 203199 (RJ45) Erni
15 1 L1 BK2125HM601 Any
16 1 R1 330 Any
17 3 R2, R14, R15 0 Any
18 1 R3 4.7K Any
19 3 R4, R6, R9 3K Any
20 3 R5, R7, R8 10K Any
21 4 R10, R11, R12, R13 49.9 1% Any
22 1 R16 6.8K1% Any
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RD150

Item Quantity | Reference Part Manufacturer
23 2 R17, R18 470 Any

24 2 SW1, SW2 TACK_SW Any

25 1 ul C0O2064 Connect One
26 1 U2 LM1117T-3.3 National

27 1 u3 M25P40-A ST Micron
28 1 U4 SP3243ECA Sipex

29 1 U5 SP708RCN Sipex

30 1 U6 F4100-50MHZ Fox

31 1 u7 DM9161A Davicom

32 1 Y1 12MHZ Any
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