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AH8ElE on] e4Kulo]E AA @] (SRAM: Static Random Access Memory)& WAHsIgth 16-H]E PCMCIA
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ABSTRACT

In this paper, we design the FPGA (Field-Programmable Gate Array) of the CAMB (Constant-Amplitude
Multi-code Biorthogonal) modulation, and implement the SoC (System on Chip). The ASIC (Application Specific
Integrated Circuit) chip is be implemented through targeting and board test. This 12Mbps modem SoC includes
the ARM (Advanced RISC Machine)7TDMI, 64Kbyte SRAM(Static Random Access Memory) and ADC (Analog
to Digital Converter)/DAC (Digital to Analog Converter) for flexible applications. Additionally, the modem SoC
can support the variable communication interfaces such as the 16-bits PCMCIA (Personal Computer Memory
Card International Association), USB (Universal Serial Bus) 1.1, and 16C550 Compatible UART (Universal

Asynchronous Receiver/Transmitter),
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& Core
v 44-MHz ARM7TDMI CPU
v 4KByte Boot ROM
v’ 24KByte Zero-wait SRAM
v 40KByte Internal Data SRAM
& Host Interface
¥ Supparts 16-bit PC Card
v" Suppoerts Local Bus I/F for External Processor
& External Memory Interface
v Available 8M-bytes External Memory Space
for Flash and/or SRAM Interface
& Medium-Access Controlier (MAC)
v Hardware-Based MAC Access Protocol
Management
v Delayed Acknowledgement (DEL-ACK) and
Hardware-Generated Immediate
Acknowledgement (IMM-ACK)
¥ Channel probing and Dynamic Link Quality
Control
v Dynamic Allocation of Transmit (TX) and RX
Memory Blocks
v Hardware-Based Receive (RX) Frame Parsing

@ Baseband Processor
v KOINONIA WPAN Spec. v1.0 Compliant
v" Dual Chip-rate Support : 5.5 or 11M chip/sec
v’ Maximum Data Rates : 11Mbps
v Supports KOINONIA's Binary CDMA Modutations
v’ Multi-path Delay Spread Tolerance > 500ns RMS
@ Radio Interface
v On-chip 8-bit, 22MHz ADCs for In-Phase and
Quadrature (I/Q) RX Inputs
v On-chip 8-bit, 44MHz DACs for I/Q TX Outputs
v Analog RX Automatic Gain Control(AGC) Outputs
v Analog TX Power Control
& System
v On-chip PLL (input: 22MHz, output: 44MHz)
¥ Single-Chip MAC and Baseband Processor
v’ 3-wire Serial EEPROM Interface
v 16C550 Compatible UART
v 16-bit Watch-dog Timer
v Two 16-bit Counter/Timers
v’ 8 GPIO Signals with Interrupt Capability
v Supports JTAG Boundary Scan
v 1.8V Core Supply Voltage, 3.3V I/O Supply Voltage
v’ 272-pin BGA Package

V1.

!

=

B =relde 71E9 CAMB °o]&& A8
¥27]% VHDL <1o1& AHg3le] A4 o 788
ok 7h #4Ael 293l CAMB E27)% A=
o} Bxr)e] e mHsted 7 16789 st
715 AH3lgc) o] WExslE FPGAE ©]4314
e}AElst £ R /Klzﬂ.% Eg A g 2Bt
AES AAM  asicHeE ARkl ol
12MbpsF 2¥9] SoCE $]3le] ARM7TIDMIE At
43l9]om 64KB SRAMS diAsiglth 16-v|=
PCMCIA, USB 1.1, 16C550 Compatible UART %-
ikt Bl QlElHe)AE: XYY ¥ opE}
ADC/DACE Z&3lar gle] A &l 44 &

E

£5 5 9le Zez sdEck A 0.18um
6-metal CMOS FAS AM-3lEw, 2729 FBGA

#714¢ sl

n_)'|:

Ho
e

z

(1] T. H Wu and E. Geraniotis, “CDMA with
Multiple ~ Chip
Communications,” in Proc. Inforscience and
Systems, pp.992- 997, 1994.

(2) L Chih-lin and R. D. Gitlin, “Multi-code
CDMA Wireless Personal Communications
Networks,“ in Proc. ICC’95, pp. 1060-1064,
Seattle, June 1995.

(3] L Chihlin and R. D. Gitlin, “Multi-code
CDMA Wireless Personal Communications

,“ in Proc. ICC95, pp. 1060-1064,

Rates for Multi-media

Networ
1995.

(4] T. Wada, T. Yamazato, M. Katayama and
A. Ogawa, “A Constant Amplitude Coding
for Orthogonal Multi-code CDMA Systems,”
IEICE Trans. on Fundamentals, vol. E80-A,
no. 12, pp.2477-2484, Dec. 1997.

(5) Eel), A, TR, AeA, 2AE ¥l
PAN-S-8-S A% A AF oF F3 oAl 2
W oWz FEEAEE A e, 2004

(6] Kang, S.-J., Hong, D.-K,, You, Y.-H, Kim,
M.-J., and Cho, J.-W., “Constant-Amplitude
Multicode -Biorthogonal Modulation,”, IEEE
Trans, on Commun., Vol. 55,
2007, 69-75

Iss. 1, Jan.

1109



54183 =] "07-11 Vol. 32 No. 11

(7) C. Andren and M. Webster, “CCK Modulation
Delivers 11Mbps for High Rate 802.11
Extention,“ in Wireless Symposium/Portable
by Design Conference, Spring 1999

(8] olAsh “THEH= 71%“ EBN A48 3}
3f7)% ol4r Ho)H, 2004, www.ebn.co.kr

(9) A=, ALE 23, AF, 34 Hen)
tjo] 45 913 ARM 7]} SoC ZHFE A
A AzREEEA), A307A A93Z, pp. 36-50,
2003.

(10) =3, “FA%A Heritie] soC A =
A% SITI Fr2#E], A2 23, pp. 21-28.
2004.

Z [}l 7] (Dae-Ki Hong) A3

EEE 20023 19 AXRFATY B4l

B9zl FAlE Aded7

2006 94U~ A A a3

e} A BSAlTE 2 AL

<R FAEA, °1FEA,
WPAN, WLAN

Z M Z (Sung-Jin Kang) 39
20021 99 AAPLEATH EA
HES] el 7AlE Aoled 7
2007 3Y~-HA} =SS
SR A W) eFIR 2w
<FHARel FAEA, o184l

WPAN, WLAN

# & M (Yong-Seong Kim) A

2000 7Y AEEule|m AL
| Foddrd

2003\ 119~8A) AAFEFAT
A SAE] AT AT

4
<HlRel FAEA, olEEAlL

WPAN, Modem SoC A7

# M 3| (Sun-Hee Kim) A3

20024 39 AAEAlA T A7

20059 3L~ AApPEATY
A7

<FAlEo SoC, F41E4], WPAN

Z ¥ 2 (Jin-Woong Cho) A
199343 19 HAPH-EFAT Al

S|
2002 14~¥A) AAPEATL
FAM E F 74 e
<Al Rol A4, olEEAL,
WPAN, WLAN



