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B =iels 7129 AAE ol 35 o]zl 2 A (CAMB: Constant-Amplitude Multi-code Biorthogonal)
ZF o] B A8’ WEIY|E 29w 7153 Alo]E vl (FPGA: Field-Programmable Gate Array)S A8}
o] AAS A28l 2 F (SoC: System on Chip) o2 F&3}gic). o] WEF7]= FPGAS o|&3l] eld &
T RS Ea AdAl dg =53 35S AX 3 Hk=A] (ASIC: Application Specific Integrated
Circuit) o2 A==t o]zl 12MbpsE 2%9] SoCE $]3l°] ARM (Advanced RISC Machine)7TDMIS
AREElgl o 64Knmle]E Az @l (SRAM: Static Random Access Memory)S WAssith 16-H]E PCMCIA
(Personal Computer Memory Card International Association), USB (Universal Serial Bus) 1.1, 16C550
Compatible UART (Universal Asynchronous Receiver/Transmitter) 5 T}gF £41 QlE{Hjo]~E 2|d& W o]
2} ADC (Analog to Digital Converter)/DAC (Digital to Analog Converter)S FE315}a Qo] AlA] dAfollx] A
289 5 s Ao 7=k
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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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wlo] Azl 44143 += ROF7} 038 MF
(RRCH)E ARl Flsh= AE-S 23] S8l 2
Zb Hek i A7 e Ze|ds k] 2Aske
kel Aol CAZACS] At BAE o] 83l &
Al dlolEfellA Hbga} RS AASk, 7]+ WA
gk 22 Ao Ate] wigpulel 94 341 DFES}
PLLe| FA3lo] A|#gt}l. DFEw Al'delx A
o AR AR-E AAZE A)E CAZAC 9%
A2 71AHY Alsol| EAlske ukEIbE AlA
s E-L dxElEe] STRS $la] ARgsch
CAMB Ex7]ol|4] A#15 wigh upalef| os] wshs]
95 dlelelrl 54¥l ¥ ou|sr|e} FCSE AA
A Ae]Fo® FHF dolerl AEh £ Fol=
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FAE yQ AlEE Asr] $I8k 8-H|E 22MHz
72 Ad ADCe} AHFE [j/Q AE 48 8-H|E
44MHz 59 A9 DAC7} x3t=]e] gJck RFe %
A 995 Aolshe AGCE 41 AGCS 44l
AGCE A%tk 41 AGCE 2MHz ADCelA]
TX A3 7% #@4S AE3 ¥, 8-¥|E 10MHz
DACE o]83l $4 Az A9E =g} &
Al AGCE 8-H]E 10MHz DACE ©]&-3lo], RF9]
FAl o]5S AR AL AE s

ADC §1% dls 2= Jheh
V. CAMB SoC AlAHQ M W I Zn}

SoC FHE-E AH3P] Slstel CAMB Al
27ARRE #A4EE &, C9} Matlabs o83}
CAMB "AAZ3 E2]1% duelss 753 5
A Ae] 2] slegle] Ft AEESe] Hts
TE3ksrh o] & wlEle 2 ARM Cored] 5, W&
gle} W] 2 4 =75 Ao, A 5
Al Almdloga] Fgaled FasE FH O AAES
AAAste] FHES FASIATE dl=Slel= Verilog
%4 VHDL (VHSIC Description
Language) & 71381513, AL Ee]= HDL |2z
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Z r}F 33 o]x Aw wWB %72 FPGA A4 2 SoC &

ZdolA AN 7lsg Mi 7&3’%%1% 3l
ARM7TDMI HDL A]E#o|Ad
Edolds 3k & DV] FPGA <}
ARM7TDMIE BAG Bl2E B S8 A A
28 AEsigdch Al Res oy 83 o,
RF ZE% %3kl glo] AA-el A dHolg] &
Al FA A CEHe S 7FsEHA sk 9 9

ol mwlae] AEelolal A veh sie.

vhgo s pRE Asbie] 2o US4 e

apal vhe s} Rk

& Core
v’ 44-MHz ARM7TDMI CPU
v 4KByte Boot ROM
v’ 24KByte Zero-wait SRAM
v 40KByte Internal Data SRAM
@ Host Interface
v Supports 16-bit PC Card
v Supports 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 Controller (MAC)
v Hardware-Based MAC Access Protocol
Management
v Delayed Acknowledgement (DEL-ACK) and
Hardware-Generated Immediate
Acknowledgement (IMM-ACK)
v" 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 Modulations
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)
v" 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

V. 2 8
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715 ARkt o] W

Z7]+= FPGAZE o|-&3}o]

AT F us ARE Ea Al g 2
AFe A ASICHOR  Atdlch ol

12Mbps& ZH9] SoCE $I8led ARM7TDMIE A}
23l9]en] 64KB SRAM=S WAslsich 16-H]|E
PCMCIA, USB 1.1, 16C550 Compatible UART %
ekt Al QlEdle]l~E AHE¥ B opE)
ADC/DACE 23Fslar glol AA| dA A 44 &
4= 5 e e 7=tk AR 0.18um
6-metal CMOS 342 ARESl9lar, 2723 FBGA
H7)A4& shick
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