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L 2

Aap Alzglo] B4 144 E dQR
gofl whe}, ojAlE Y HAg TAXN2E 5
3], baseband 4AlZAzejo] QlojAe] A28l A§
ASSP(Application Specific Standard Product)
VLSI chipset?} ARgo] BH3} itk PCSAIA
Hof oMz HAF7IE] YA A
A 74 LA 9] Al A ASSP chipsetEo] )
dejo] Al2xd"le] HZEHT k. 5] AJA”
chipset ZF3AIES T ASSP chipset& At
23 ZZW71 R E (Baseband Evaluation Boa-
rd), 3AXEANE € T2EF A S/Wrx] X
3}ate] Aeksln 9lom, Baseband A& S/W
o} Source Code7}A] A|F38taL = AA oIt}
o]#gl PCS A|AHl& baseband &= 14
DSP Core, 16bit o]4g¢ CPU, chlgx 3
$13+ AFE(Analog Front End) o}&]o) 7|g}
AutR = (EEPROM, SRAM, Flash-Memory, Pe-
ripheral, Driver, LCD-Controller, Power Con-
troller) 0] sjB=ed, A2 1AF7E, &
HA A& o FHe Yol ny=sE L 9l
t}. PCS A]~8 Chipset AA& 9aiMe= 19 1
oAl Bojzl upe} o], iz FAMA Fo] 1
d EFAIAH RS AAA GAVE 2838, of
% Chipset 44|, Firmware 47|, EAAITA o
AZEY o AA G AFR UHo] BEHo=
THEG. 74 AUDASS A2 1 AFE0] 4

B ofr

O

A, Az9 AsAE JueE WA, 2TEQ)
ZzaHy 5 A% LB AW Chipsets)
W5, M, 715 39 394 9F¢ WA 5
5], PCS A28 Chipset 47 HE F3olE @
% Chipsets] 4717} opd 429174, 4572)
neiZe T2 % AP S A A9
0§ Azg ASSPols) hgel BE AxY i
4% olge] F2A7 BAZ BEe] Fasith.
g, PCS A 282 ASSP 7dAld = 7

[
=
=
S
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PCS& 714t A28l Chipset AA7)& 93
. F glem, dof met ofe A #7750 4
SPYe ASHoz &9 B 4 A $EA0l
e u w4 — 2 FA4 MR ol

=29

Dl
)
G

~
-
4 ot A=t
3f=go] golreiz) &2 EHo] 2o|nzfz]
Primitive Cell DSP liteary
Mega Cell Protocol library
Function/Block Cell Channe! Modeller
Analog Block Cell Real Time 08

2l 1) PCS& baseband ASSP chipset 47, A%
o] dukAQl pueky

Heojof al=t, Al2d &
Al A3kl wahq (1) DSP-
12]Z Firmware 7], (2) &
2 Hardwired-Logic 3|22 4
249 a7H&EEY 7T

Wi A A8aE B 5

ol AEY 4 Utk W ()& F2 8§ DSP
Processorg! TI, Motorola ADI, NEC, AT&TA}
29 DSP Ch1p S AMgsly, W (2)= CAD
TOOLE £, Cadence, Synopsys, MentorGra-
phics, CompassAl 59 VHDLAAZHES ARS
gic}, v (3)& AA|E DSP-CoreE ¥k Li-
brary2 Ab&&tn FHo Controllert} 7|5 £
S¢S 4 (2)2 AASH Chip-Integrationshed
A2l AL Chipg 7fdsl= Aotk PCS AlA
28 ASSP o= 72 Wy (3)& ARES 7))
wol J&5= Aol A9 st 7"~ﬂ°]‘11 o]
= PCSY &4 E& &3l WF ¢ugEE
o] AlzEl e Qx| ojef whel thE 2fo]s} ﬁlé

x 1
3

&
%

o whA]
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BaoMe by (3) 443 PCS A A"
baseband®] £8+%, AFAe] duzEd AA
3o, dHANTAMe] ¢uyE HA-AFH PCS
A28l Chipset 483 <¢1 MSP(Mobile Signal

Processing) 9] DSP Cored] A4 2 7jedE
& Tl tsl 7lestua gk

IL. PCS EMUI7| AjAdHe £ M TR

PCSA|2Hl & FUIY TE7|5L sl=9o] &4
M & ) Wizxog =4 RF(Radio Frequen-
cy)%-, Baseband(Z7]A ), MMI(Man-Ma-

chine Interface)®, Antenna®Sog FAHT

(29 2 g=).
ANTENNA
-1 Externai
( Connnector
Radio
Module
SPEAKER
AFE =K
Osc e 'bMIC
CD LCD T /V
Driver 1 x
Buzzer
Ei';g’M Baseband
Processor MSP
ISRAM Il
Keypad EEPROM SIM Buﬂ'er
MSP: Mobile Signal
Processor Voltage

Battery
Regulator Mgmt.

Battery

AFE: Analog Front End

SIM: Subscriber
tdentification
Maodule

(38 2) PCSE Fdiy dar]e] dubdel #4%
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1. Baseband%&
L E XA

[CRR AN N4

Baseband F-+ sx84 14 DSP(Dig-
tal Signal Processor) ¢ Z‘jé.\—:é]iﬂ LHXJ% MSP
(Mobile Signal Processor), Channel Coding/De-
coding, Interleaving/Deinterleaving, Encryption
/Decryption, Data Multiplexing, Real-Time Op-
eration System Kernel S/W, Timer, Interrupt
Handler, 84 =22 S/W 2 &84% S/W
o] & E|= Baseband Processor, MSP %
9 AH&A7|d ADC
(Analog-to-Digital Converter) ¥ DAC(Digi-
tal-to-Analog Converter)7} Th W= o] ot}
2a8 DA Aste AsAne P 9
H@oi 237, vlo]3, B2, RF Module 53
& Z+= AFE(Analog Front End), 11’4‘7

Baseband Processor

1 e

oz geo FH4les aulg AHels £ LCD
Module, AHg2}e] &4 EH 7|2l Keypad 7]
ERozg Ax"He 495:= 7242 Memory

(SRAM, EEPROM, Flash EPROM)#} A42Z
gl wiEg] 9 g Ao Tog FEHE
t} Es] or]oAlsHLEB = Microphone, ear-

piece, buzzer, et] oA, QFAE 93 Car-kit,
Echo-Canceller 50| 144:,— = WAEl

Z2 OARSARY, W- 220517, Equ
alizer 59 7152 AHas= MSPL DSP Pro-

cessors PCSAL9] AEA g 43t EE3 Ma-
chine InstructionE-o| A|&%+ 40Mipsgo] AL
%)™, Baseband Processor2] MPU-Core+ 16bit
RISC Processorojatgo] #¢itd. Memory%E
SRAM&  512KBytes, Flash EPROM&
1MBytes, EEPROM £ 32Kbitsg W7} AHEH
1, Keypad+= 5columm X 5row ¥+ 5Scolumn X
Trow?] Backlighting LED7} Arg=w9, LCD
Pannel& 3x1 &% 4x12 59 Pot Matrix® o]
Abegch, SIM(Subscriber Identity Module)&
937 A% 289 PIN 3 (Personal Identi-
gication Number)%& Wholgo] ©ty] AlR&
518317] g bagA ot SIMolE FAIAY
7 Aujae] w2t 7b7] %53 Encryption/
Decryption Algorithm& A}&3}7] wj&ol] 19

(1079)

w2} 2] the A2l 448,

2. RF&

RF-Module & PCSA|AH 9] ALg-Fulgrtfey 2
Adgd g Zd wiel AFE 2ee FaLgd,
VCO9| Fufrgk Foll SolA &pol7t glont tiA|
Fog 17 30x HoA vie} AR 7R
£ 7}Xth. RF-Moduled& otejd, Duplex Fil-
ter, LNA(Low Noice Ampligier), RF 2 IF &
mixer, IF-Demodulator, VCO @ VCTCXO, IF-
Modulator, Frequency Synthesizer = PLL-
Module, Z+& BPF(Band Pass Filter)2} PAM
(Power Ampligier Module) S8 FAH 2
Fo HEES AAFEOl YoM FARAAE
g 8~10dB A=9 AEtha-&4H](SNR : Sig-
nal to Nose Ratio) 7} @A =},

Ao 2], GSMHF4]¢] RF-Module 7% 919
A, FAE = BAAT o E Al T AE S -102dBm

oldoz Ao AUtk ol il A F =9 7]
Al YA digo] -121dBm AR 1
BEe AfHe FANEY FAFISUS
o WM MPHoZ FrHET. wekA 01%312
2 & Aszy7t gl 49 RF-Modules]
€ SNR& 19dB7} 2k A7ldlA 41719
Noise-Figure(th7} 6dB) 2 Ez7ie] Ao
(2dB Ax)o] w3 H = RF-Module 341
39 SNR& 11dBAE Wjej7h Hct. web], A
A2 Baseband 41 &3] 2] 912 4l& SNR]
2 3dBAL 3&xE FH 8dBo 4T
7}Ast 1A Baseband®7)} olgglo] AlFE-Z
slofo} 3t = RF-Moduled] A&7k A =7}
10dB ojAtyt} ©] vy, Baseband 41 E-%A|
s] 7123 24 dguolof stug B}
St ARV B2 aeEAE daelsol A
gxjoof gt} wetA| Baseband ’\]iﬂﬂ%ﬂ“)ﬂ“
7] 8dBe] SNRy# oz HAsE A A=
z A7} gle Al ExdFoel AHEn.
AL HEHo g PCSHR|9 dlojg} o2&, &
AEA AL, 58 5o A TS v W

ot

ng rh:

o
T

2
2
T

E
=
E.
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foMHz AGC  fmMHr  1F-Demodulsior

_F B2
connm (Tx Bandwich)

(28 3) PCS#
o el

3

(]

o

o271l RF-Module %

3. Protocol Software

Baseband @ RF-Module& EFZHA| o]l AL
Layer-1/2/3¢} Protocol S/W @ Firmware S/
Wolth, o] BEAAo] S/WE AjAHl9] Baseband
H/WE A3 FZAlolstdA dA Azjdate A

A7t BRold F2& F35hs Layer-1 S/W, thef
3 gwg JdAAF 7 Y3 28 (Applica-
tion) S/W, wloJe|bZga]e] vl olebuAH] 2

cgloh¢l Data Service S/W, Al~#le] Key-
pad, LCD Pannel## 7|8} 2182} HEES Ao}
+ UIDM(USER Interface Device Manager), 7]
ol & %271%2e #As=  Supervisory
Function#} A A|7F 2 g]A] Multitasking& |33}
= Real-time OS Kernel £0.2 FA5o] it}
I8l Layer-2 @ Layer-3& o|BA3 X8 E
da MF-Hoz Call-Control, Supplementary-
Service,  Short-Message-Connection-Manage-
ment, Short-Message-Cell-Broadcast, Mobility-
Management, Radio-Resource 88 S8 1Y
oA A AAFA ) a7, Layer-l S/We= <
% vlelzto] Baseband H/W, RF-Module 53}

1l
=

AZAQ HHo] ¢lom Layer-1 S/We Axe
Baseband H/We &7 AgHuz A Al~8

As Ao @B o] dut. = Layer-1 S/
Wt JH-2zoz MSP Al&xg firmware, CPU
firmware,Real-Time OS Kernel, RF #Aj¢]firm-
ware, system-Integration Timing Ao} 9] 7%
g g,

(1080)

(i)

wn
Kiddng 13mog

=

uatew o o u o)39] 43 n
50 swippay : : sao9uny Uostaiadng
Uy : I —" ey 03
(a8l 4) PCS A]~8l-& Protocol S/We] vl 3=

IIL. PCS A|AEIE

Zlwe S8

ASSP Chipset

PCS A A®l9)] )3t ASSP(Application Specif-
ic Standard Product) Chipset oj2] &4
A & WAz ALE BFE H4
(Digital Cellular System)‘ﬂ*‘ o =7 751 o
Mt 2 Ao} APH
4= O ol 985 EaA

NEEY
]

o1l DCS
29+
o 2

o
U

o

WA EZe] A5 Rz o) DCSHAuch
JiHoR ALYASSPEAS BYH Aol

YA ¥ FA SA7IHANARE Apde] 58
I Sl Aot weba Eale X DCSH4
9] Baseband& ASSP Chipsetg <7to.2 H|nl-

wasel g St

¥ 1& Baseband 3& AE3l+= Analog De-
vices, Philips, Siemens, VLSI 3]A}¢} Baseband
Holl tgt 715, ARl Eﬂé}@l ek E% Fel
w7)ld 224t Baseband & RF 715 @8 H&
A9t Baseband T-Ad¢l] ;&5]‘: FEuhe ojv]
3it}, PhilipsE A9t 37)3All| A& Baseband
2e A1ed tel RN 2 2 3w QA
)4 At glem, olelgt Baseband o ¥
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(H 1) Baseband ASSP chipsetE¢] v

) 2 Analog Devices Philips
e AD7015 ADSP- ADSP- PCF PCD P7XCI PCF P80
LA | 2171 TTPO1 5081 5070 XX 5012 CL51
#3717 [FADC & ST |-AEEY |2 ZA|-GMSK {-Z2EZ |-ADC &|-Handset
DAC: ot |-adSs | (d33l) |-Agd=d | WEx ((L1, L2 L3) DAC: | Controller
-DAC : AGC, 2258 | (433 |-ADC &|-TDMA oL
AFC (L1, L2, L3}y-Ad %3} | DAC timer
-ADC &
DAC:I &
QAT
-GMSK ¥H*%
= -
AY 3 3 - 5 5 5 5 5
(V)
A} o 120(max) | 312(typ.) <40 120mA 16mA 22mA
& | 0.3(power | 5(power - - (aver.) | (normal) | (typ.) | (normal)
A8 down) down) 10mA 10uA
mW (standby) (power
down)
—General |[-Embedded [-Embed- [-PLL(IF|-16bit
purpose 16bitMCU | ded DSP| F3}<7) MC/U
processor | (H3048) | core -84 /PLCC, .
7l 8| BO/TQFP | iy |-176/TQFP 80/QFP ~8bit CPU
-128/TQFP |-Non Avai-
luable
¥ 1) Baseband ASSP chipset 2] H]iL( Al<4)
P Siemens VLSl
Baseband 3 3
s 8 F
P ADSP2Imsp51 PMB2705 PMB2900 g(%Fl‘ EF)’(%I())
-ADC & DAC: |[-Ad=d “I/F(GSM  logic|-Ad =2 (&33}) [-ADC & DAC:
oL (&zs) & RF) ~-GMSK &z oo
-4 34 -GMSK¥ = -ADC & DAC (O A1) -S4 34
zg7)s -DAC : AGC, (HAe) 1 & QA% -Ad 53
RIS AFC -Ad=3 ~TAE mixer |-ZZEZ
A2 I/F . -DAC (L1,L2,L3)
AGC,AFC : RFAZ A of -ADC & DAC :
[ & QA%
&
A 5 5 5 5 5
A g FY =
A= [<1(power down)| 250mA{max) 46mA (max) 30(AdF-538h) 165(typ.)
AR 5mA (power 1mA (power 5(sleep mode)
(mW) down) down)
~-General purpose [-Embedded 16bit {-64/MQFP —Embedded 32bit  [-100/TQFP
DSP MCU -2um CMOS MCU : RISC ~1um CMOS
7] Eh (Mixed) : 16 bit |-lum CMOS —Embedded 16bit |-Hands free
-100/PQFP, -160/M(P)QFP DSP —Embedded 16bit
144/PGA -176/TQFP DSP

(1081)
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549 B4 g4, OAg 2z, Ad5E
(Channel equalization) 7]5°]H, 52 ¥4 DSP
(Digital Signal Processor) &2 DSP core’} W
A9 g o]3le] ALEY Zzaynor
TS &Y A|A” Ao} B Layer 1, 2,3 #
d Z2EE 7|5 7YE dd HaT 6HES
zt= MCU(Micro Controller Unit) corez} W7t
2 4% o83z 3

AT
Analog DevicesAl= BasebandE 3719 o
2 78% F A% Version-upFols, o IF

ADSP-TTP01 & x7|9+ Ad 24 (Channel
Codec) 33} Hitachi®] wnjelag ZzAA
(H3048) 9] 274 o= EeHof o, H
o g oz FHAso] A2 AzPA ] AT
2 o Aolt}. Analog DevicesAte] Baseband 3
% AD7015%= Baseband Converterz}il E-&ln
FQ 752 e A E yAE ¢ opdzag
Hast= ADC, DACS AGC(Automatic Gain
Control), AFC(Automatic Frequency Control)
9} tjajgr HEZ I(Inphase signal), Q(Quadra-
ture signal) 415 2] ADC, DAC9} GMSK t] =gt
Hx 75 e gt 2He ASE 93
ADC, DACE nddxe] 16¥E Alaul—dEel
Wxrl2 FaHY, gxg "Mz Zc8kE ROM
glo|2d 2 [9} Q A3 & 108]E DACE o]&
st opdea AT e Atk £F AD7015E

29 A AR2E 9B IV EANGTE 2,
$4=9 3 Ad SH= g DSPY

ADSP21718& o|&3le] Fasgct. ADSP2171
£z dxee ol WRrert 247 59
]l gulE % (Havard Architecture)E ztn
olow, 16WE, 33MIPS(Mega Instruction Per
Second) & A%H WA SE&AI2HY HHARE

Z49 4 9l+ Power Down Mode 59 £4& 7t

TE T MRT
i A
PhilipsAF= 570)

o glow @A) ols

o2 BasebandE FAlE

ze 7] 9] Baseband T
Aol 25 AA A& itk SA43d, Adx
g, A9 =3 7|59 ¥ PCF5081& DSP Holbr}t
Wgsoel glon FAHYE 5Vojrt. PCD5070

(1082)

2 Analog DevicesAl?] AD7015¢} 715¢) &
Abek tjAlet Mz9 HEZ A [(Inphase)9} Q
(Quadrature) A 3.8 YAY 2 ofg212 A%
2 H3sly] 93 ADC, DACZ 149 E¢
WAH PLLE o]&3ld IF(Intermediate Fre-
quency)t] BXE Fddl= £ OE 750 9o
o ZzbHete 5Vo|rh, er]e Aldel ADC,
DAC 71%& Analog DevicesAts} T4 SH =
PCF501202 TR ot FAZLEEZ 7)%5,
A 2®l Ao} Timers PIXCIXX Y Ho] 43 5}n]
168]E MCU Zopr} UAd oz AHARE
Zo]7] $13 B9 standby A8} 7|50 9loH,
2EZg CPU 680008 AZES o] 34L& 2t
3L 9e MCUolth P80CL51 32 Handset Con-
troller24] 8H]Ec|n Fol= 80C51& o] &3t}

SiemensAte] Baseband=  ADSP21msp5l,
PMB2705, PMB2900¢] 3719 Ho=z FAdrh
Analog DevicesAte] 16BWE EX 41 & (mixed sig-
nal) ¥-g& DSP¢l ADSP21msp51& o]&3td &
Had 9 orie 4% ADC,DAC 7|15& 73
g}, 168 E MCU FHopyl yAE PMB2705+
Adzd, Agd53, oA ¥z, AGCs AFC
o A ot | = o ] P Eicgis=s
PMB2750& obdza HozH EAwzd I9
Q 4139 ADC, DAC 753 tAg T4
(mixer), RF A8 & Aol& # 9= DAC 7|5
& ¥gsta Ao

VLSIALY A9 2719 HozA VP22102&
RISC 3 32d]E MCU¢ 169]E DSP Folr}
A gl eH, He 75e Ad3ad, o
Ag Wz, Adss), T2ES 9 Og WER],
QA& ADC, DAC 7|57 A= 88l EAA
3. ASIC Holt}, VP22020 A& 16H|E DSP =
o7t WgHol fom eAmH, 9o A
ADC, DAC 7150l ¥7}13 o2 Handsfree 225
7Fedt 54& AYxn Yot a8d o] VLSI
Chipset& A"l o] a7 11Ad whe} s
%= Cell-Library 3&jo|c}.

ol9jol = &} DSP Core& PCS A|AH A&o
2 jAste] e APF 7|gegE AKM

o
o=

o)

28 U
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(Asahi Kasei Microelectronics) TI(Texas In-

=

struments), Motorola, AT&T 5 A&do=z
PCSAI2E1 8 ASSPell thgh ol 7)ol 25 al
olt}.

o]Ate] GSM Baseband& FAste 3
7159 EAA & fr— 91%=o] Baseband
Fd 2 AdF5s 52 QgAY J)F
DSP &2 DSP o}E o]&dle] AZEOR
DSP z2agigjo 2 T, A2 e Ao,
ZEF 752 MCUE ol&3tq tAg ¥z, 5

Az el ADC, DACE sl=goj3o g 3=3d

:fL

x
o
=]
=o o
=

ojp ox M2

kv
e

ROM Hlol2, A-to}— el W27 ol&sfol
FREE ¢ 5 Uk 28 Yo YHRYL U

B

P

g AsAe ] 9 opdz 1 ASHE Joz 77
5g4og FeHo AAHAT 4F VLAY
VP22102¢} SiemensAte] ADSP21msp5!1 <]
A4 b2 g tA" 27t EFAA
" £443% IC B4& zeth °]9} ze
Baseband 39| 7|&/d S¢S AHARE HAa
shaly] % V=Y FAHY A ¥ ‘HXJE]’”
DSP, MCU mode, standby mode, sleep mode) <}
dv)e] 2@ AFSE 93 Baseband 74 3¢
od oz A3l Vle T BEFE Hela Y
=

2xke] A ARALe) oA Baseband 4
3o} H2EEE= DSP, MCU Fo}, ohdaa A%
Ay FE7A FJHgletd @Y o=,
Baseband AA|7]5< F3ste= Algo] 96 E
2 9y y 9oy o]#3dl Basebande] @Y
& AAAoR 97dolTd} AEHE 4 92 4
ol FUolNE FT BTAAFALTL, B3
Fered, AAFETEeAT4A 94 99
HkAl o] PCS& ASSP Chipset 7&o] R8sl )
o B8] AAREZRIEATF2lNE AOMIPS
2 PCSA-E DSP Chip, Aj~" A4xelg Con-
troller Chip, Analog Front End Chip, [F&hel
Analog Chip Gofl Wt 7|slde] &ds] 218
LA
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IV. PCS Chipset #AIMA7|&

1. Chipset MA|A|S] 2FFA
PCS A)~8 & Baseband ASSP Chipset A4 A|

—% O
o= gut ASIColU SHEAIAN AR g B
th A8 A AEld] O3 2874 2 ko) Wy

st} Ao Ao AL dfslojol & Ao 2
@ N2 PCSA|2H o] EXNFA
—Baseband 21338 4

«HEZ b SANTA e, dloleldHH
% 2A71&, dolet ugual, goje} b
g4, 87|

—iii% AHepdar 2 g

+ ofE = 71X =7k dlo[ebEAA 2] 23

FolEI e HolErE A Y PAt
—BEdo} s A #A

. ;“o] ] g 2l

dFu oy 8 A7)

® Pcs 2w AE A
—Al2" 37

M

=
>

Ay

— A8

r 4
o%

— A2

ok N, Ol'ﬂ l‘)‘

S

_/\]i% Z

offt
& T off of
N
=1
= N X

)

o

SRECAL.

® Baseband
ol-_—g_

-H/W 111’4 H

—Firmware @ S/W 2] 25
—-¥ugE A aT £%

— A28 YRA Eol 4

—RF 2 MMIF-9}e] J£415 744

@ Chipset 44 - 704 84

g e

r&

RC) -!H‘

E‘jl

F A9

H
o

o o o

e

44l

+ Full-custom/semi-custom

« &5 A7 Tool AHEAE

« DSP A= AL Tool &
—Core AHGHH 9 & o7
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» DSP Core A&
+ MPU Core A&
+ 1/0 Driver Marco Cell A&
(SIO, PIO, Interrupt Handler)
—Primitive Cell 119 AX
—AH2E CAD Tool
+ VHDL 44 Tool 2 Library
+ Logic Synthesis Tool 5’—2. Library
« Ab22 Chip Fabrication Technology &7
(Library, Layout-Tool %)
® e Chipset o] Test Het
o] g o]o} gt

2. Baseband A& X2 d1g|=

Chipset AA& Al&s}7] Hol WA F8 = ofo}
g A7 F S48 ¢ FE 024 PCS A|AH
9] Baseband A1&xj2] €¢aelE A7} B¢Fe
2 g749t. o250 PCS Baseband A3 g
daneg|Fe AEH A (DCSHA 7)) ARG E

A HA)
AEdolde I9 59 EHER FASH DCS
o] AT EEA] wel Binary Data

Sourceo| S| jz]E] 553} (Parity Encoder), 24
R85 3} (Convolutional Encoder), Interlever @
Normal-Burst(N-Burst) Data Formatingg
3} N-Burst Interleaver& 7% GMSK Modula-
tiong 3o} olFEAMIRE FAHD. o] °]5F
AAEE DCS Aol A s et 7heAIRE
SAd o FEH Y FHold AdES N3y

=22 R |
AEH S ¢ U=F AAFH U AL F

A 98 7] el £ FANEE |
% Equalizer& #A|A sl&=d, o] Equalizer= ©
& Adaptive Filter7} obd Receiver® T 83k

Viterbi Soft-Decision Equalizere]t}. o] Equaliz-
erd] 82 AR dgoz N-Burst De-
Interleaver, Channel-Data De-Interleaver, Vi-
terbi Convolutional Decoder, Parity Decoder®
BER(Bit Error Rats)/FER(Frame Error Rate)
FATE ARG wgA HF AlEY oM Ao
tee Ad =g wet 439 Baseband ¢ g

J B

(1084)

Chennel Decoder

Viterbi Coavolustional .
Decoder

s FER

BER

l

Estimator

N-Burst Lo De-nterleaver
De-Inteicaver

(228 5) PCS baseband algorithm simulation ]
Ao (DCSHH4 71%)
%o} 4%3te) BER 9 FER 2% 4847} ¥tk
@ gmelE ABHodINe Fo 2L
QA AR Equalizer, Timing/Frequeney
Synchro-nizeroltt. o] £89] diglEF 4A T
of we} #AH Baseband M@ ele AFo] ¢
Hrt.
£ AlEH oM = 7189 olFF
HES|8y] 2 Jhae sk MFE/) qch
walo 24, MLSE(Maximum Likelihood
Sequneme Estimation)®} LMS(Least Mear Sgu-
are)d] T dYFE T2 1Symbol
bit¢} 2confidence bite] Hlolg}l AT E ALdl=
Soft-Decision Viterbi Equalizer& AF2-3}4it}. &=
8l Timing/Frequency Synchronizationg $&}o]

Al sz

i,

Lt
Y-

FN

ko
-
o oy

1
=

1=

[
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(H 2) PCS baseband &i12]Z AlBH ol A3}
(a) #A AT B2 A5 Ax
(39 %)
i A58 74 A 5
:ﬂ] o AWGN TU50 TU50 RA250 HT 100
ey (w/o FH) (w FH) (w/o FH) (w/o FH)
A | TR | Age | 7RY | A | 8% | 29 | 7R | Ao | 3%
FER | <001 | O.le 12 6a 0.8 3¢ 1.9 % 0.7 Ta
BER | <012 | 2 2.94 8 3.08 8 3.7 7 3.53 9
Fl<o<l6
(b) 948 Ad WY ATl e A5 HaEH
(24 %)
iy A8d 24 A =g
Hﬂ] o TU3 TU3 TU50 TU50 RA250
3o (w/o FH) (w FH) (w/o FH) (w FH) (w/o FH)
Az | TR | 2 | 3% | A9g | A% | Aoe | R84 | Bt | A
FER 9.9 21a 1.9 3a 2.5 6a 0.9 3a 2.2 3a
BER | 1.79 4 2.88 8 2.58 8 2.68 8 3.89 8
d1l1<ax<16

FER : Frame Error Rate

BER : Bit Error Rate

w/o FH . without Frequency Hopping

w FH . with Frequency Hopping

AwGN : Additive white Gaussian noise channel

3. Baseband A|AEl £

oo} A E Baseband®] F8 guelE B
S A BARY D AP (H/W
S/W)&e Al&E= MSP(Mobile Signal Proces-
sor), CPU(Control Processor Unit) 2] A<l 3
o=}, 18 69 HoJA Baseband Chipset] W]
Roizd 9 3975 BEEYH T Ze], CPU
o= Protocol Layer-1/2/3 S/W, Peripheral %
42 Interrupt Handler, bus Controllerg-o] &
gten], MSPell&
Time/Frequency Synchronization, Equalizer7}
&3 A=, Channel =,
Error-Correction Coding/Decoding, Encryption/
Decryption, Interleaving/De-Interleaving 5-&
A3 ZzAANY FRAFHH wabs CPUS

MSPZ 24g Fo dsA, 24 715EY 9

Speech Signal Processing,

Data Processing

TU# : Typical Urban
RA# : Rural Area
HT # : Hilly Terrain

- Toig st ASIC

HW Reset

# ol = ol5E=(EY  km/Hour)
EH| | e g i};
- —~—|-@- = ==
Tl ] B _
(= :
H

Af Gt

- SIMIF

D-.Ism

)

(12! 6) Baseband chipset?] W52 @ 98715
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= By

S/W Coding+] Multiplier7} Zo] Al&5= B8
UgtA o2 MSPd| T Ao] B} §&H0]
o agx dxE2 Yo e PCS Alog
ASIC 28] sdtdetd ot CPU + ASIC &
T MSP + ASICo2 HA3F A2 & glon,
Boh  gdd g sithd, CPU, MSP,
Baseband Converter, ASICo] 3 7§¢] Chipe.&
134 2 F& oy, off F48 GateFe
70~100%r Gate9] Mixed-Signal VLSI Proces-
sor7} E7] wie] iEe] HA 9 Az7lee] B

2% Folo.

=0
21T

MSP M|
ofg] Wale] PCSA|2ElY] F&2
Ae AT MSP(4OMIPSF) 9 A
A AAGE s Afstax ot @2 RTL
(Register Transfer Level)4& AA7F 9849
MSP Cored] g EA&
* Dual MAC(Multiplier, 40bit Accumulator)
—Single Cycle Parallel Double MAC
» 40bit ALU
» Vector Processing Optimization
+ 4 X 40bit Accumulator Register File
+ 8 X 16bit General Purpose Register/Pointer
+ 8 x 8bit Point Modifier
» 32bit Instruction Word
+ Single Cycle Signed Division Primitive
+ Bit Manipulation Instruction
+ 2-Level Nested Looping With Zero Over-
head
+ 2-Module Addressing Units
+ Context Saving On Interrupts
» 2data Buses(2data Memory Accesses Per
Chcle)
+ 5Level Pipelining
» Addressing Mode
—Memory Direct/Register Indirect/Register
Direct Short Immldiate(8bits)/Long Imme-
diate(16bits)
—Dedicated 7 Modifiers(for 7 Pointers)

2
_ro]
E
=

(1086)

. —2Circular Addressing Modules

% PCS Baseband A1&x]g] due]Z #34A] A
NS ¢ dgs 5450 T U &
3] Parallel Processing 7|2 83} N Tap,
L Output Datad] FIR A% L(N+5)/2¢ In-
struction Cycle® & %™, 189bit Datad] gt
Convolutional Coding A& Aol 79Instruction
Cycle2 n42)8)7} 9t}

HFAZE DSP cored] 83 54 EFE
24 0.8umd] 2LM-CMOSHF=RZHA A%

Al RIER Y] F44H WHe dA 15.4mm’ =2
oA AtE=d], ol& AlEstd, MAC 3.0, AMU ; 1.
5, Register ; 1.5, PCU ; 2.0, MMU ; 3.0, Inter-
Block Routing 84 ; 1.4(%H$] mm?)o] A8 H
ot #HF AHE #EAF4L 0.5um, 3V, CMOSE
Adsa ik AAA Z+ 9AE ARE-CAD tool
2 & Cadence, Synopsis, COMPASSE 77| 44
3] S-St

DSP Coreg] Ag@imAlolE 93tade= Gated
Clock 71d& A&3tm, PCU, Data-Path Unit,
AGU, MAC, AMU 5§ Z7] Alofd &= givh. &
o AR HE diFEe] MUX 289 Hold Mode
Setting& Fo £Z a3 Switching u}go] Ay
57 GEE A 283 H2aut ARSI 9
A ¥ de W2 Qi JHE Hag fA
7] 93] Bus Holder 3|28 So2X4 HHADE
ol71A7]= BB g3 “Floating Bus” A7} §l=
& gt

Layout ©]#¢] Floor-PlanAldl= Off-Core
Cell#} Data Bus, Block-Cell 5& 214 A8 &

g UnitE3 Hjdt gL 92o] {58 3. o
= A4 40MhzFe] A2® B2z A

o 44 524g 95l B5HolTh

o] DSP Core 3247419} Walsle A DSP
CoreE AFE-3t7] 993k Instruction Set, Simula-
tor, Compiler, 712219 2 FriA 2" S5 )
¥z gl E3] Instruction Set2 7t £¥ Unit
=, AMU, MAC, DMAC(Dual MAC), Com-
pound, Program Control Flow, Status, Move,

Poniter 3] 87] FR/Z o] AFHct. 53]
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PCS Al2ge] 238 B4 A5AE a2z
Firmware 724 2449 45714 a4
(1) AMU Instructions
— Absolute Distance

2o

—Divide Two Operands
—GF(2) Polynomial Division/Multiplication
—Rotate
—Round Accumulator
(2) MAC Instructions
—Multiply and Subtract
—Square and Accumulate
(3) DMAC Instructions
—Multiply and Accumulate/Subtract
—Dual Multiply and Accumulate/Subtract
(4) Compound Instructions
— Accumulate Squared/Absolute Distance
~Dual Accumulate in MAC and Subtract
with Shift and Maximun./Minimum
(5) Program Flow Instructions
—Branch(Delayde)
—Call Subroutine(Delayed)
—Software Trap
(6) Status Instructions
—Wait for Interrupt

(7) Move Instructions
—Dual Move

.......

------

(T8 7) MSPe| 3 72

(1087)

Program Rom PCU {REG {MMU 10U (/0 Uiny)

DB
DBQ

TERY
Bus
BUS

Data RAM

AMU MACO MACI

BUS

Accumulator Register

l

POST
Shift

gus
pus
BUS

(8! 8) DSP core¢] Floor Plan 4o

(8) Pointer Instructions
— Pointer Modification
5o dut DSP Processoro A= gl&
struction SetE-& F7HA At}

5% In

vd 8

PCSA|2El 7} 2+ FHF414 A28l Chipset
AA A= 7129 ASIC(Application Specific
Integrated Circuit) AAA HY =e|dzeo 4
A7lgd A2" B4gne S FA49 Helrle
Y AFAR FANEHe e T2EZA
7% @ FietEojont el ASSPAAIZL
7bsatch. wheba Chipset AA17F 9es] bz

471 3 Alzd ASICY §AdARENA X

L 5 Ae 7le7iEe] ok, FEHA PCS
TR 2 SANsAe e 7 BE AT

7 VLSL A 28& a7dk= Zlo] 52 PCS A
28 ASSP Chipset A7A71&¢9] B4 g4%
dojct. wfef AR Azxs|Aht A28 o
7718 TlME 959 A28 Chipsetd AbS-gh
Firmware 7oA A Eo] AJAsl L 1] 5
7le& FPGAY ASSPE tdste FAe dd
sl W Aol ofd 4 siok e o
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3] ol2]gk AMA AJA® ASSP Chipseto] A&7
o5 AgYE o] AF Yl7A o]2x] Zala 9}
o}, Soll M ke A A8l ASSP Chipset9] 7§
WAHRE S8 A28 523 VLSI Chipsetd
Al FE3te] T Pside] A3 2@t

sejSsiel g dsrle
ASSP chipset 2 19 3t g o]
AFAEY AsE Y 2 S50 EAAA A
X0 AFge] E 4 ARE Jb)sd o
g A o] A&7 E vt

go] go| Hgd
o)

=2
1=}
A

Bo®, PCS Al2"d oAk, suiiEres

—
SN

19584 1178 1784

19814 28 ABdiE AA-2sta(shl) 2
19834 26 @=dEled @) 2 WA B9
1987 28 @FAIe W] 2 AT amp) £

x4

1983 3A~1990F 38 JFAANF)7ed

19914 4R ~1991%F 107  Airlsd+4d HDTVATE Hdd74

19914 1174~ AAREFFWIed T4 SAVIETE FAA74d
FUATR  HABFN oA 2], JAZolF T 21, 254G A28 Chipset A7)
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