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ABSTRACT

Data errors according to the various noises caused in the satellite communication links are corrected by the
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Viterbi decoding algorithm which has extreme error correcting capability.

In this paper, we designed and implemented a convolutional encoder and Viterbi decoder ASIC which is used to
encode the input data at the transmit side and correct the errors of the received data at the receive side for use in
the VSAT communication system. And this chip may be used in any BPSK, QPSK, or OQPSK transmission sys-
tem. The ambiguity resolver corrects PSK modem ambiguities by delaying, inverting, and/or exchanging code sym-
bol to restore their original sequence and polarity. In case of previous decoding system, ambiguity state(AS) of
data is resolved by external control logic and extra redundancy data are needed to resolve AS. But, by adopting
decoder proposed in this paper, AS of data is resolved automatically by internal logic of decoder in case of con-
tinuous mode, and by external AS line without extra redundancy data in burst mode case. So, decoding parts are
simple in continuous mode and transmission efficiency is increased in burst mode.

The features of this chip are full duplex operation with independent transmit and receive control and clocks,
start/stop inputs for use in burst mode systems, loopback function to verify encoder and decoder, and internal or
external control to resolve ambiguity state.

For verification of the function and performance of a fabricated ASIC chip, we equiped this chip in the Central
and Remote Earth Station of VSAT system, and did the performance test using the commercial INTELSAT VII

under the real satellite link environments. The results of test were demonstrated the superiority of performance.
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Table 1. Generation sequences of best Convolutional codes

(.

K gm gu)
3 111 101

4 1111 1101

5 11101 16011

6 101111 110101

7 1111001 1011011

8 10018111 11100101
9 111101011 101110001
10 1101100101 1001110111
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‘ ' oY ' N ©110)

9%
e ’ e L7
G \'," ) /')z‘:” 6 oo
7 ?’"0‘ 7 {11,00]
R\ K

(©1.10)
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Fig 1. Trellis diagram of K =35
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59 298 29 TN E o FHAL APOEM ¥
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Fig. 2. Convolutional encoder

HEsle $AFE(TCLK)F e 44 tolg
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1. Code-Symbol Formatter(CSF)%

Y (BPSK)oit}t H H(QPSK, OQPSK)E M =4d d)
oJE} REE B ¥37)2 BE3ls] Y B3 yol
s HEA Y g goll WA AL M g g0l &
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INeUT OUTPUT
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DATA I> MAINTENANCE 08S
t=={QUALITY ——={CONTROL
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| S—

023 REE A ERYE
Fig. 3. Function diagram for decoding

e (R
ARI, ARQ BR i ot
Branch Add = [Path Serial Trellispe=

BC(Metric|CIK Compare (<===1Metric to  l==1Storage
Cal. Select |NEWPM|Norm & Parallel
Storage Convert,

b =)

5 to MU
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~———={Control
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[
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Fig. 4. Function diagram of Viterbi decoder
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2 393 RCKOE 4] ()9 s RCKIE 1/20] ¥
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CSFI=(SER & - 1)+ (SER & 1
CSFQ=(SER&% F 1)+ (SER & Q) )

&]7]4 SER- SERe tgt 7 +=2fo]3 &&= AND,
+E OR AlP|EE 9u]3id I'eh I'e &AH 2 & 9
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2. Ambiguity Resolver(AR)F
71E9] F43E O WM e FANZY 4R
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WA 71| A B gt 2 5d dolete] YA o
el o f7F wAdd 72 A& ASE WHIA =
WHE AEFdoEN ] 4 A Hxy 2
HAA doletrt 4 Hlofof s} ey & =
M dolete] 3 42 3 RN Aoz
s Wk ol 9] Ro] Ao o8 KFA
S HAs e TS 2yt

FAlE Nz N A AL A REA B
A 71(Ambiguity Resolver(AR))&= FAIE Al 5 9] 94
W zloll ok vo]el2] kM (Inverting, INV), 2] A(Dela-
ying, DEL), 1538l H&E9 w3 (Switch, SW)E 2|
teolet X5AAE& BAsLE 30, o] 71%& 130
Al A5st vhel Flo]l 4w dojel HHE 9

Ao MestAuy AaERE dolg Heg
faf RN F o A2 AHeElste AL e A
o] AR EA 90°,180°,270°9) 93t dlo]Ele] B E
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Code X3Ho) tlal 3 29} 7o) AIF & A 10,
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Table 2. Modem ambiguity state

Phase |Amb. BPSK QPSK OQPSK
Amb. |State No Diff. |No Diff. |[No Diff.
(°)  |ASI ASO |Diff. Diff. Diff.

lQlQIQIQIQAHIAV(V)V
70 0 0 ) /;07 BO AO 7]50 A0 BO|AO BO Ad iSO AO BO
9] 0 1 |BO Al [BO Al|BO A0(BO AO[BO Al (B0 Al
180 | 0 XO B0 |A0 BO|AO BO|AO B0 A(; iS;O A0 BO
270 1 l BO Al [BO Al1|B0 A0|BO A;O BO Al (B0 Al

A7IA H 2& HEE§ Ro) 1/29] %o, A0e
A4 g(D)ol ofs) BAE F5sd ulo)glo]
3 B0 gi(D)oll oJsf AAE YE3e doleto]n,
AlSt B1E v} el(next state)o) A gi(D), g(D)ell
olafl 74zt AAH R 5sld dolelojnh B AA A
= X34y s Ae(ASL AS0)S B E ) Ui
At opi el 9] o] Aofof o M £ YL
TForM AHRE HpALgol v HAER T A4
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A2 ME GA dHole REAe] dAHE 5
o} slch.

® 2014 PSK Al 2=d9] 471X 7H5 s R34
ua 234 fAdsle dgd AL FEH4EMeR
ES3=8

1. Q code symbol-2- one data bit time %St A A
2. 19} Q code symbol g =&

3. 1 code symbol-2 ¥+H

4. Q code symbol-& ¥HH

BPSK, QPSK &3 OQPSK Al 2o ts] & &
3NE BIE T & 2on Aoils E MO, M1
2 ¥ 33 o] 2l Add 4 2t

TDM 521249l A4 voleld B33 A9 Am-
biguity State Change Enable(ASCE)2 412} &9 Data
Quality Monitor(DQM)2. & RE| 2 H7} YA 9
2} wrAste] Change State(CHST)7F HIGHZ HH
23BH(AS)E 4 FHEEE Agstd YR Aoz W
a2 3l AS09t ASIS AA o2 A Helete]
2E4HE AT

=3 2R MY
Table 3. Modem selection

MODEM CONFIGURATION | ML MO E
BPSK 01 1
BPSK + DIFF. CODE 010
QPSK 1 0 1
QPSK + DIFF, CODE 1 00
0QPSK 11 1
0QPSK + DIFF, CODE 110

E3 TDMA £21%490 M2 EdolelE K358
73 ¢ External Ambiguity State Select(EASS)E X ¥
3t £]H Alo]2l External Ambiguity State(EASO,
EASDl ]3]l 712} ASO AS1-S M= ale] oojEele]
R5A8 A es e, 47 AS09 AS19] A
He 2 (6)3 7l 29 7 dojge] RIS
A7) 98 B 29 E 322 RE HEx AAEe
59 Z3FE(ASO, ASDe] @& 18} Q ©lolEte)
BoAg AL 4 (6)9 2ol EY + Ao CSFI
9} CSFQe] m3Ao] dlAdd volelE ztzt ARISt
ARQzZ} H7|%t). 43 d I(CSFNS Q(CSFQ) °l
et 717t A A(DEL Q), ¥HH(NV Q, INV 1) =

A BEW IQ) ojsf mE o] A€

AS0=EAS0 & EASS & ASCE + IAS0 & ASCE
AS1 =EASI & EASS & ASCE +1AS1 & ASCE  (6)

DEL Q=M0 & AS0

SW 1Q=(M0 + M1) & ASO 6)
INVI=E & Ml & (ASO @ AS1)+M0 & (MD) &
AS1]

INVQ=E & ASI

o714 &¥ AND, ++ OR, @+ Modulo-2 ad-
dition, IASO3} 1ASIL 2¥|E 4712 ¢ & 9u|E9}
291 E, ASCESH M12 3t 27 o5} CAS0St CASI
& dojete) BEAG A AT R Ao
(EASO, EASDW W22 »5 A Ao] A&kl 2|3
AAEE @9 dolg 54 Maztez ASO ASI
3} Y&t}

3. Branch Metric Calculator®

Branch Metric Calculator(BMCO)R-+ R84 si4

712 BE R3AE(AR], ARQ)E $A18 1 Timing
& Control# & €] 2] BMC[3: 0] 2}3] 29 14 &
A g E MEeR A (N 7o) al 3 a2
& Aargt

al = BMC(0) @ BMC(1) BMC(2)
a2=BMC(0) @ BMC(3) )]

o] 714} BMC[3:0]5= Next StateE H A3} al a2
= 4 (39 gl 20X DHA)E Al 93 FEo]H gl g2
= 1 Qo) sl Fsl7] wj &l o (8)s} 7o) F71g.

I=gl=al &d
Q=g2=22 @d ®
d’=al @ARI
d“=a2 @ ARQ 9

ARIS} ARQel 2l& 444 #e
Aqgtel 3 A4

A71A d, de
2 #gol glg ASlE d'ede
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% (00 gro] et 5 glom BReo] /s 4

rizel Al @ irel A E eludit.

UPBR=d +d”
LOWBR = UPBR (10)

1) 1.9l AP E B lower pathe upper path
WE el complement3 Aol Qo1 il F)HLIE e
s} 71 818 BMCi= UPBRYF #|4+sk5l LOWBRGE
UPBR b Al A A4kt K =591 4% BMC[3:
ool w}it 16%42] BRE A48} o] 4-bit timing signal
o uwheh 16%¢] UPBR¥ LOWBRo] 7}7} 7 4bich,
% o] 19 el dojo wE shahite)l BMghot
A Abavh

Sbeh]) M3 ok S8 Az el A A A Hir)
4 Hamming 7l el7) /b4 28 Az &5 29 gh
“tlog-likelihood funclion)7} 7F4 it A7 8 346

7] A 3-bit soft
S

b MEaki Ao R W NS
decision(8- 2l W1) 1WAl 0 &2 M A & 30| o v e v}
A R I RS S Al R B R A
191 8¢ Fel el DMCy= 1y 59 the ) g f(e)

el ek e e] 28 Plrlo)] - vh et 7o

PO10)=05 P0)=0.25 P210)=0.13, P310)=
0.06, P(4]10)=0.03, P(510)=0.015, P(6 10 =001, P
(71 0)=0.005

PO 1)=0005 P [1)=001, PQ2[1)=0015 P3|
1)=20.03, P41 1)=0.06, P(5|0)=0.13, P(6 | 0)=0.25,
P(710)=05

Snsb R E gy 2 (D3 o] B3 vw
Zb 7ol diell ghe FEh 3E 49 (@)} 3ra AlAt
o] Welel AAzte] Wl gl =3 yE 3
oA (12)9k R i A =4 E
of Gh& oke) o s MAAshy] 9% oE A =23
ol 30 Apyz Al vl sbge e Fe Aeue
M7 8l7] 919 gho g Alabel 2]kl A, =3.6360] k.

¥

S R 7]’%&:10&01)”]’ [c) (11)
54 N ER S = Allogo P [e) HAL (12)
990

P(2/0)
0 P(3/0) 2
W
P(710 R(5/0]> .
RS >
>
1
Yo 7
P7I1)
2 Dimential 8 Dimential

Input Output

e s 8 AR flek Fabelyl DMC
Fig. 5. Quantized DMC for 8-Level soft decision

4 (DR YE] SN 3= wolgboll bl gt 9kx} sy
8- ghell thal 0 WE] 774 Wvpako] Alabs )
uf ol LSBell ol 8t 7h5 )4t 1, MSBY= 2, 4 9)4) &
21 MSBe= 49 7b5x it A sty 0w 28 7))
ol BRY & Al4badet.

H 4 ¢ 5o miFmse
Table 4. Bit appraisal value of Fig. 5
e\ril 01 2 3 4 5 6 7

|

"o 0.3-06-09-1.2-1.51.8-20 23 |

1 12320 1815 12090603
(a) logiP(r, | .}

e\rgi 0012 3 4 5 6 T

0 7 6 5 4 3 2 1 Q

10 1 2 3 4 5 6 7

CbY Rl TogiPl{r, [ i) + Add

4. Add-Compare-Select+

Add-Compare-Select{ ACS) = Trellis’F el 1 &2 Path
Metric Storage?] Path Metric(PM) ¢t2 BMC2] BR
3 feke] upperst lowerd A2gh& Q@S NE-
WPM & AlAl sttt 22 UPBRS} UPPM-Z §HAbslal
LOWBR®} LOWPM S §}4FgH$- ghabyl Upper9t

Lowere] 7ujxs vlaizjoA vlalste] 28
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NEWPM(6:0]o) &8 3102 m3t o] A oA path
= upper7t A& EW Control Bit(CB):= 0, lower7}
AW CB 10 H%% 35l o] CBE o] &34
Trellis Storage}t ol A Q. 7F7F AAE dojelg E4

ot

5. Path Metric Normalizer and Storage+

Path Metric Normalizer(PMNS)# = ACSH-2 2
B 2 E g 167h¢) NEWPM & 418t W HZ Path
Metric Storage(PMS)ol] A ZHsh 2 2d NEWPM &
BMCI3:0]o] wet UPPM3 LOWPME AjAd3td
ACSRZ AFded ¥ AF2 A (3)F 5 7]
A} n& Next Stated] z-& 2] stc}.

UPPM(INT(n/2], present) = NEWPM(INT[n/2], past)

(13)
LOWPM(8 + INT[n/2], present)=NEWPMI(8 + INT
[N/2], past)

MAE RToM i AME-87] 93] PMS+ RSSIVH
Lowe] 741} CHST7} Highddw} 2}l 5 A AR
# TDMAS®] WA E dolel7t EUAY o5 9A X
27 oA E3E A A EE PMSE 24l 8

71%6& F7kst et

r1r e

6. =l /uizd wizs

S/P(Serial/Parallel) ¥ &2 ACSHE Ry HE

2 9lely CBE M-E] 169 E @32 CBE #4138y
W o] ClIs:0)2 | o] Mk xﬂo]u] ECE
B35 93 Trellis Storaget 2 ¢ ¥l RCKO9
7)€t

7. Trellis Storages

o] @& WY R Aoju E C[I15:018 T A
o} Survivor Sequence #)A] 2Bl 167]¢] A v EE
E3k o] Aojn|Ee] gho] upet kel
Shift#ll 2] 2= j ol #A) o] x| 2elghg Adate] 3%
ok o] A& 2R 19 AxPF R ofs) W ke &
x| 2:8] 2] Upper®} Lower?] W28 A€t *ﬂoi
H E7} 0" 01“‘ Aarg Adsls “17o]H &g A

&5 23k}, o] Trellis Storage®hS 16¥ &2 WEHe

"1\,

e U

gAY viry gALEE A vk 328
R w2l 2EIQ] oldest bite] AW WRE Lo
tlole} HIE[l, 2|24 DOTH O & &8 Hr} o] BE
# dlolel DOT 3271 ¢] Bl AAHE AR 32
CLK A ¥t}

8. Timing and Control%*

Timing and Controlft & B3 2 3%t A5 g
o]} Aol & ] AHEFH B =8 4 1F 0w
B RCKO+ "r’"§§]'54 7] ol 9] vlolet &mel AL
(BPSK ¢} 74-¢- RCKI®] 1/2, QPSK 2] 79 RCKI¢}
F=y Xl %%J) High Speed Clock(HSCK, or System
Clock)-& X3 315 7] o)A dHeolel& o) 120u) 5 ¢)
galrh. K379 Fa2 pAlE FEste dolet i
167Fx] 2] AR Fe] 2 A4 o R A HE g o 16
A A4 e = BMC(3:0]9} A[3:0]2 ¥ &3l BMC[3:
0l= BMCS} PMNSe] @z Azdel g FA 8k
RCKO?®2] falling edge 39 00llA] 157}#] 7188 € ch
A[3:0]5= BMC[3:0]8t} 1583 094 1571 7h&
E50 PMNSolA NEWPM2| oj=g2E A3
t}. PHI3} PH2E RCKOO| wa} 2718 9iar2es
A Fsk=dl PH1-S RCKO2] HIGHA], PH2:= RCKO
o] LOWA] &#]-8 #3819 o] 282 Trellis Storage
ol tlel et K-S 3k o] &%

9. Data Quality Monitors
Data Quality Monitor(DQM) 3+ Z &9 4$4 2
Z9s8l3, LH7F Al RS AAX
o] 4k 7] % 5] Change State(CHST)E WHA 3t .35
719] BRI E vpte] B3 E ] ABEEE 3
. DQM¥-& 19} Q9] e #&&Eo] /M 22 31*&%’4
F3AHE02, Q)L FAstd A4sla, 25 H do)
EHDOT)E A H-353}ste] o] Hazld dojete}t A
AE 12, Q28 v, EYRE L J1£EsH ERRD
ZelS B3t EUVEE 2480, oF AsE

;:

r.ﬂﬂ

LF7 A o) 4bo] ¥l AL} RSSO} LOW & 422
fe deleh Ay EE WIND7F 2560] 59l 2|
Alslo] 7HE-¢

& thA] A ZEE R & gtk WIND 74
B 2568 E 9] Q1g dolebE et A X o 9] ¢ ?r
7F A g™ WIND7F 1 RCKO aaﬂ%c’} 1 82
HAsH HEE dolge 2 o] B EAoR
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HrEE 8379 R g uira) gedh o
o) dAX = BI7E ot Al A At 9
A 4 UAEF & A2 64, 80, 96, 112%
g Aug & dA A s

10. Maintenance Control§*

Maintenance ControlM&C)¥-&= I NHE &
g, nod, AU E g 2ESH] 98 AFS
Fa HE& A5Er] A% vH2=E wEe AFgahe,
3 #3719 E3E AAFOR HAESRRE
F 2 wl(Loopback) 7]1%5& F7F8tv}. 3% TCOR
(Trellis Correct)ell ]3] 16 Trellis &) 2€7} HZ
ZYO0FA AFsA F& A& HAFES HAl
st

of

_Ilm

V.R/255 4SS 98 2 Roje M

ASICO 2 H/B 5718 B3 dYdyor 7dg &
AEA5E FoldA &3, B & o838 A2
MurAl 3l @22 2 442 (debugging) S 4] A 87
$18l F X9 (loopback) 715 & 713t o} & Far
Nee R 7%g HAEs) A%k Al 1 R
oot BHERel 7ee A5 A A 2 F=
W) Ao} & sl MA At

1A 1 S X1101—=,’-
A 1 Fxw o= LBl Alojalse ofsf 435
& FAlvolEHRXD)E F 57| 245F H8.5H¢ o]

¥

a2y
*zM¥:FF}Ef

RESET Lo
RSS] — RSS1/7SS0
Bl —A 1 @" Ik B O
TSSO — RKI/TAK 10K RSSO
Rl —1 72 K EE Q-

K — " RO/TYED

D —i4ol}
THED — i‘—*ﬂm RO
:

agle A 1 £ o] By
Fig. 6. Block diagram of loopback # |

992

ENTXED)E x|l B &3t & 2 (1439 7ol Al
1 FZ9 Aoj R YHNSE gt 1Y 62
A1 FEZW o] E EFF RSSO AR Ex
2A RE7 od) Huskd dolEE H U FoA
FEWAIA BT A7

RSSI/TSSO = RSSI & LBI + TSSO & LBI
RCKI/TCLK =RCKI & LB1 + TCLK & LBi  (14)
RXD/TXED =RXD & LB1 + TXED & LBI

2. X 2 2=4 Mjo|s

A 2 FZW Fo]ke LB2 AlojAlFdl o B35
33 $4doleHTXD)E B3 7124 E 253ld o
o]EHRXDD)E W X 5}o] H- 53355 4] (15)¢) 7
of A 2 FEW Ao| A YHNSE wET} -
gl 78 A 2 Bl Aol E E3F} TSSO A o]
Fu2A B os] Kusd doleHE A

i

oA M A A I F 8 A7}
e
- Ady
TSS] — TSSI/RSSO
1B —{# 2 Ledd JK 23 0
RSSO — TCLK/ROKO w33 B~ TSSO
TOK ——{ 3248 L
RKO — TXD/RXDD AH
0 Aot
R0 —
b SCD or ACD
A5 37
TXED

O 7. A 2 it ool B
Fig. 7. Block diagram of loopback # 2

TSSI/RSSO =TSSI & LB2 + RSSO & LB2
TCLK/RCKO=TCLK & LB2 +RCKO & LB2 (15)
TXD/RXDD =TXD & LB2 + RXDD & LB2

Vi. Al 2ol

2 F3r @ B378 ASICR g wEY] )
COMPASS £& o|§3ta] dAZyon I8 v
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/9% L H2ERE BAS A3 ARL57]9 HEY B 5] ASIC 4A

714 3lze) a8 7)e g EYF R ASs] A
3 H2E HEE A AEH A S st

1. HIAE SE] M

371 R B89 N5E AFetr] As) F2y
1 H2E 7% ddstgen &3 o] R28
A g,

1 Ale] 2 HAE 943:3 iR AX2HE =
7ol Aigle ez wE7] A8 RSTA | #28
dYsta £y | R MY ste ¥ 3td dolet
3 el BEdow Y HiE R E
pEkige)
2. BB/ AN SRAREAN 257 FAL H
AE

3. Ber|d:REre ] HRAA FE3E Hel
B A3 JYHER 8357] 9L 028 A"

WA

g 2E wlg:

1Al 2 el2E Y

*RST =1 pulse(start point5-E] 1 time7}%] 1 time5=7]
o] B 1 9y R% 0):FEC A9 Y A 2HE
L9l FHE THE.

*STI=1 (start point¥E):PSEU H o|E}& % 35.3}5}
o YRHOoT B35l Self-Test REE 8A] &
7] 9%

*SER =0(start point¥E}): CSFo|4] PCD13 PCD2
£ 4dez 43ty 9%

« ASCE = 1(start point®*€] ):CHSTo] o] W35 o
2 EINEHE HE

«T1, TO=00(start point*-E}): O.F YAIE-S 645 A g
* TST5~0=32 (start point}E]): I F A LBl R=
2 %zslA st R 58tE dlojgl PCD13 PCD27}t
HgHog B37ides Yy BaHEA & &
2aghe] 918l RSSI, I, Q, RCKIE zhzt TSSO,
PCDI1, PCD2, TCLK & tj 2]},

* TES3~0=D(start point%-E]): Trellis Storage#&
YA o2 TN 7) %

*E=1, M0 MI = 10(start pointi-E]): BPSK MODEM
< 7HA 3l H35%.

2. 33

TCLK =clk(l time} ¥, 114 timeF7) 2] &9)

TSSI = O(start point-E] 685 time(6 TCLK £2])7}4))
TSSI=1(685 time(6 TCLK)¥El 45715 time(401
TCLK)7}HA])

TSSI=0(45715 time(401 TCLK)*€])

TDIN = 0O(start pint3* €] 571 time(S TCLK)7HA))
TDIN =random data(571 time(5 TCLK)% & 45829
time(402 TCLK)7}4})

TDIN = 0(45289 time(402 TCLK)-E})

3. 835

HSCK =clk(l time%-H, 1 time F7]¢} &2, HSCK
Feo] 114 F7]oPd §5719] TCLK 23 o] BA):
3w F Yoz Ag

RSSI, RCKI, [3~0, Q3~1, EASS, EASO, EASI,
DQMT, NOIS, RSTD = 0(start point¥*E]): A}§-8}%]

®ed

2. A|Z8|0| &t 2t

*TSSO:TSSO2| hight= TSSI2] high¥- 2 TCLK
BE], TSSO2] lowt TSSI] low¥ 40 TCLK FH-E]
+SCD, PCDI, PCD2:%-33td dHlolele TSSI9
high¥ 2 TCLK¥-¥ TSSI¢] low - 6 TCLK7}A].
«RSSO: RSSO hight= TSSO2) high¥ 38 TCLK ¥
B, RSSO2] lowt TSSO9| low¥ 1 TCLK F-5-]
*»DOT: 53 9 dHolet2 TSSI9] high point2] TDIN
3 RSSO9 high pointe] DOT(TSSI®| high point®
H¥] 40 TCLK# 9] DOT)3ko] 5§
*RCKO:TCLK ¢} T3
«CHST, ERRD: 2 80] 008 E 359 rojelo) & §f
7 &g HA
* WIND:DOT®} 256 B]Enjth | g2 BAl3to 2
5@ diolgtd {57 (S8 HAL

2 AlEHolde Aol fEH B FE7|et 53
e AAHLE TS ¢ 4 Ak

VI. ASICE 8

B ASICH L 34~5%9 H357] ¥ 53579 Ha
o) ute} COMPASSE S AHg-3ted HAaHR A& o]
Aste 7)%5¢ ASTF AFsAen 3] Package
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Type-& 68 3 PLCC(Plastic Leaded Chip Carrier), A}
£ 714r2 SOG 1.0p(Micron), AHE F=3h4% 10MHe,
In/Out @2 TTL/CMOS, Ab& &5 0~ +70T
2oAAskdeh ® ASICH Sl HA 227l 1y 83
Dov] e Bles) Ao QA B0 AHEE

21 ¢ldl 4l VII-E o] &8ty

»pd2a K =5 dlolelg R=1/29] 44 H35.7

«BPSK, QPSK, OQPSK '8 /%-37] o} A 3 /25 7}

« Ol yl Bl AE R EA) O3 R/ H b

s T/ dojeke] AR/ AT S

A AT NI AT I A R

* Error Threshold Selection 7] %5

3 bit soft decision 4.7 %5

,t/ =A12R0] o]} Felo] By o 43
/A Ale] elele e s Tl

. \155/1, AL E o) B 2 )

a2l 8. A A27)9] A 2E ASIC 3
Fig. 8. Fabricated ASIC chip in real size
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AAE 2 3g AFE7] 93] BPSK $21 A
Kuwl ©(14/12GHz)2] RF& H$38lE VSATA] AE
o Aatsrglon el VIS olgalel Al st
ojm N4E o) 8T A -C/Nt' R Rl
Aol o syl e F48g A2t
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ol galgon SI1g e WAvlolelE MAsle &
st
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o] BERE 2.6 X 1077011 o o}gup-2x o] EFP
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Mg s vﬂclt% Wk opuje w2 moo)et
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sliel 32 E AT F Fomn ALF A
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AR S
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LSRN cﬂonm A 443 3 72519 DTEC] 9F
A% 5

1OASICE] 8] A% ®l =Sy 98] VSAT %41
Al2eel o @2 7St VDS-100 A ) o) FA) =g ok
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