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Abstract: The architecture of a SoC integrated GODSON-1 RISC CPU with other twelve IP cores is presented and its perfor-
mance is analyzed in this paper.In addition,the main features of this SoC are compared with those of the same type chips in the
market.In summary,the design goal of this SoC is aiming at 32-bit embedded applications which are concerned with low cost,

low power consumption,high stability and security.
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No. IP Bus I/F
1 GODSON-1
2 EMI
3 LCD Controller AHB
4 10/100 Mbps MAC
5 . USB 1.1
6 SPI
7 PS/2
8 UART
9 ISO7816

10 IC APB
11 Watchdog

12 Interrupt controller

13 GPIO
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REGISTER 1 1
ON CHIP SRAM 1 1
SDRAM n 1
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d% 2, Vil K F SRAM 55 RS 8RS RE L
7], TESERRR A, 88—k F A B B8 77 U 7E SRAM =, /] LA
kkﬁﬁﬁﬁéﬁmﬁﬁc %FF H £ SRAM, i F X #F CACHE 17
iia) (B £ AEH) , FEEBRR A AT LIYE R CPU | 2 2t CACHE,
RE RSB HERE,

7r i SDRAM i}, FER W E R IRE RIS H
%8 . 5 SDRAM K, T SDRAM #HI 28T E T 8 1~ 32
N EERIERNEWNK , % SDRAM B, B FRRIEE X
BEAZ WX ,Fli SDRAM S En KPR HEELEHE
AP SDRAM, XHELLEXR ,SDRAM ERIERTE 1A
BB IR, V518 SDRAM A, SEFR TR AH M RE & X8R
(e R, B — /N ph i LUZEE — 15

%15 NOR FLASH A}, %} NOR FLASH WiZ5E H — & 5 #
EFEMER, BN BREEE /oA n Bl KBS
NOR FLASH #4¥#EFMitEB B, Xt T VR, AFE—

WARVERNT]  FFULERAENNEE n MM EB, N TEHR ,7E
TRIEELER, XPERMIES NOR FLASH #5414 6E4H

X ARSI R ARMEE, il T NOR FLASH EEME X
% 3 MNMESE,AEERE, FUERTENN B ZE KT n*4,

i8] NAND FLASH &f, Xt NAND FLASH KBTI g8 75
H— RFEBEFRAR, X NAND FLASH W— 1 #B/EFE n
A n B 4LA) NOR FLASH S8 4FBIEF MR #
B 3 Fik, FLT . RiEMS HELE K 3 TiEMt 2oE—K
RAEFE., EREXSLEE, FFUEFERB R ZER KT n*6,
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SoC On—chip bus
GT2000 0CS+OCB
CCM3118DQ C*BUS+IPBus
WI0N740 AHB+APB
FCR_SOC AHB+APB

IZX R RERAMNAFLECPUBRBIIE4A i, EF
FCR.SOCHEATH MRS S 1 S"KE=, Eliﬁﬁ
L EEEH R — MR AR A X 2 R ,CCM3118DQ R T
Motorola ) CPU # ,W90N740 {# F§ 7 ARM7 TDMI # ,33E B
FHARER A, B TFEMNERE MMU, B A ERF R/ E
155 BB

X4 WHHEHMCPU &
SoC CPU core

Technical features

330 MHz 400 MHz frequency,5 stage
pipeline ,with MMU and TLB support,8
KB I/D cache,hardware debug capabili-
ty through JTAG port

60 MHz frequency,32-bit RISC,4 stage
pipeline, 16 bit IS,0n —chip emulation

GT2000 Arca2

CCM3118DQ C310S

support,full static design for minimal

power consumption
>80 MHz frequency,16/32-bit RISC,3
stage pipeline,8 KB instruction and 2

W9ON740 ARM? TDMI

KB data cache,extensive debug tools,

low power consumption
66 MH2-266 MHz frequency,32-bit RISC,
5 stage pipeline,8 KB instruction/date

FCR_SOC GODSON-1 core

cache,48 entries instruction/data TLB,
on-line JTAG debug

MR NEEEOWRS iR, 5 GT2000,WI0N740
M H ,FCR_ SOCERT HF L 64K SRAM, &8 AHETLI#E
BARZNEBEEMRE, BT CCM3118DQ A2 #EE MY SDRAM,
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SoC Memory I/F
support ROM,SRAM,FLASH directly through static

GT2000 memory controller,support SDRAM through SDRAM
controller
Support 2 KB ROM,64 KB SRAM' on the chip,
CCM3118DQ support asynchronous RAM,ROM,FLASH through
external memory I/F
support SDRAM,ROM,FLASH,RAM through
WION740 external bus I/F
Support SDRAM,E2PROM,NOR/NAND FLASH,
FCR_SOC

SRAM, through external memory I/F
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SoC “Display I/F
support the LCD by additional chip

GT2000 through external memory I/F,support

VFD through GPIO

integrate LCD driver on the C*BUS,
support STN LCD panel,use SRAM as
video memory,support the burst transfer

CCM3118DQ

of 16,support auto refresh of the screen

support 8-bit display by LCM controller
on the external bus L/F, support the
VFD through SPI

Integrate STN LCD controller, support
VFD dispia'y through SP1 controller;

support LCM display through GPIO

WO0ON740

FCR_SOC

0 2t B Xt USB #il MAC BIXFFINER 7 i, “Y'ERARE
BT IMMED,“-"BRPXFF, CCM3118DQ H T H FE W
USB 1 MAC #i#I48 , B T H#
USB1.1 #1754 USB #1288 F1 USB PHY # 0O, MHAEEMRT

10/100 M B &N 6 MAC, Rk X ReMEH %,
¥ 7 USB# MAC N
SoC USBL.I  MAC 10/100 M
GT2000 Y Y
CCM3118DQ - -
W9ON740 Y Y

FCR_SOC Y Y

b Ee B %t IC £ .UART.PS/2 5 PRINTER #: O 8 X R 40
E IR, “NRABEAER, B85 E S K XHF,GT2000
= IS B R 8 PS2 B0, CCM3118DQ R X %
UART, 348 4 , WOON740 X #% IC £ .PS/2 #t & . ITEN
P EER SIS, BE TR ARE, FCR_SOC /8T
IC.UART.PS/2 5 PRINTER, &£ B 3 I~ UART ¥ — X #F
2 I8 MODEM, Ff AR X FF B IEHR 5B,

%8 IC.UART.PS2 5 PRINTER #£0

SoC IC UART PS/2 PRINTER
GT2000 Y Y N Y
CCM3118DQ Y -
WOON740 N Y
FCRSOC Y Y

O3S A B BRI FERY LB AN ZR 9 Effzr X7 F

Y Y
N N
Y Y

GT2000,
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HEEZ ANEBEAR,

ik, FCR SOCERTHE

F . GT2000 1 WOON740 #E AR & B AE S A FIERIFER A,
R HEXBUHE

SoC Package Power consumption
GT2000 PBGA304 360 mW
CCM3118DQ LQFP144/176 24 mW(0.4 mW/MHz)
WOI0N740  LQFP144/176 400 mW (5 mW/MHz)

FCR_SOC LQFP N/A

32 RBEBRFESHNREESH

GT2000 ZERIZEM e S ,BHILZ TR K, E
I TREMHEEFE DTSSR
Bf i T8 A ER LCD EH 22 PS/2 & B iniE il 4%, T EW
ﬂ‘luﬁ'iﬁ =0y || Rl T 0= 0 7 EEI“%EEEFTHUJ%B(J%'J%,
HAE S T R e A i A SRR

CCM3118DQ B A L CPU HEEA® , A X FF SDRAM,

%A USB fl MAC #0 , A REXHF Linux FBRERABRIERA,
EERINFEMRE, —BEFTEKRDAR, ERHENG S,

WOON740 R HEH B EHIH™E ARM7 TDMI CPU #
E Rk RI RS, BT, % IC & . PS/2 54T ER WL X 45 &8 % 2 5 3
WMAME R T RN BERAE, HTHEKR T MAC.NAT /il
HEELE SN THRARKMELE

FCR_SOC £ H T 8 FHIRF~# GODSON-1 &, £/, 1
LCD #4128 USB1.1 MAC 10/100 M EHI2SEFT W IP #% , 5
REE L B bW BRI DA AR B At
T RAMEE MR CPU %, XL HE kS
F{FIE, FCR_SOC ¢t Bi M HEH ML Z T, TEBL & M
E,EREEEGN, -

4 BERIE

BB T —FERT B 1 57CPU KA AT SoC &
AW ., BEIIZ SoC B 1t FPGA BB B ,FPGA JREIAL T
YE7E 33 MHz %5 Z0} A] IR 2 , g 24T pCOS/2, Linux £1F
%, YEiF R A SMIC 1 0.18 um T2, 828 T/EM R
% 166 MHz, ER ¥ Bt A BLH BrB . (Weh& B 39.2006 £ 11 H)
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