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Abstract

A 128/129 dual-modulus prescalar IC is designed for application to frequency synthesizers in high frequency
communication systems. The FET logic used in this design is SCFL(Source Coupled FET Logic), employing
depletion-mode 1um gate length GaAs MESFETs with the threshold voltage of -1.5V. This circuit consists of 8
flip-flops, 3 OR gates, 2 NOR gates, a modulus control buffer and 1/O buffers, which are integrated with about
440 GaAs MESFETs on dimensions of 1.8mmx 1.8mm. For Vpp and Vg power supply voltages 5V and -3.3V
commonly used in TTL and ECL circuits are determined, respectively. The simulation results taking into account

the threshold voltage variation of #0.2V and the power supply variation of * 1V demonstrate that the designed
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prescalar can operate up to 2GHz. This prescalar is fabricated using the ETRI MMIC foundary process and the

measured maximum operating frequency is 62IMHz.
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E 1. SCFL D ¥¢ & 26 st s Ao %

A% 9 2R

Vth=-15V | Vth=-1.3V | Vth =-1.7V

Voo v 5V Vo
Vs C3av | o33y | o33v
Input level 0~2V ) ()\ZV N (): 2V<
Out'putlie'vicilr 0 }jgviA " oz zv 0.2~ 2V

I(Vm)) 10.5mA 8.3mA 12.8mA
Clss) | 104mA | 83mA | 125mA

Max. Clock - k

Frequency 4GHz 3.6GI1z 3.5GHz

+FE A Wk AARRY 20= 202V Al d o]

+0.25V (0.5Vp-p)9] &5 o}, D-type Flip-Flop
o} F9& FH3te Wl BRI 0~2VQVp-p)o Al
o oje] FH AT g AFAZITh SCFLE 2 9] 92y
HE 29 49 22 Sl B 2 & Agkslbal v

dEuH s ae 29 QIME, AEFE7,
(Buffered FET Logic)it -#4 5 o] lth. VCO2| £¢
& )Xo 9% 1000pF2] chip capacitord] xp¢t
capacitord %3l S E e} AEFH X7 <ivte L)
0.5pF 2] capacitor9} 1Kohm#] gtol] 2]s] AR = 9]gd
o ApgsEsle] P EAA2EHE HAE Qpoint
oAl g HstA sted P el Hfol B2 6 ER
VCOE Y8 & ¥+ 0.5Vp-pe] A F& prescalard

BFL

Akt
VDD _5Y
10um 10um I 20um 20um

1K ohm L
m_+ 10um 20um r
motipr F

ex =

K[ ohm ! <]

1062

VSS ~3.3V

7121490 W B

H 2. %% SPICE =9 sel el

SPICE name Model parameter D-FET UNIT(um)
- vro Threshold Voltage i 5 +/ 0.1) v
B WVBE’I‘AV Transconductance paramctcr () 71E4 A/V ‘2 )
B 1);51;;1‘tz;licxtcndmg pardmeter 7 - \(). iﬁ “ 71/7V o
N ‘AIF:}V{A Saturation voltage r);;;r;lcter o z 7 o 17;77
LA}:/IiBDA o Cha:nzl lAcngth modﬁvl;{xz)rl paramctui | Wﬁﬁ(i) ()AA N MJV o
RD Dram ohmic reslstdnge 7 (SE;ZW QO;IY\; o
B RS gource ohmlgrwe;sitance 7 mz bIIM
B CGS 7vr0 bldb (1 5 Jurljlr(:‘f:lo;lr cwgp;aatanccm 7 1 98 E lr B F )
o C(;D - ﬁm?ero blg;G D Junc tion Capactldnce ) 5. ()E 19 | - F
o PB o Gatc Junctlon potent1a1 7 l i 0.65 i” Vv ' -
o Iéi\i Gatc junction saturation }urrcnt T 2.8415-14 ‘ri N VA




B[54 §4371 8 GaAs Prescalar IC A4 9 A%

B o232 PEo 283 3VpplE FEAAFE
g-g gich o] gJE WA 9 £ & prescalar?] 4/58F
98 FAEE 34 D EHEEFS A EEA
o sto & BFLY A71E A AAs] NsFz
Ea& et A3 A g8 st 29 AuEe
HaAge] A7)y WA Feldted IKohm2 2 A
stk dAE oeng rE EW@A2EY
a7 AAo) wjg- Fasd 2717F 10um 4 o) Y3t
BAEH AFTE AL £ A AEFFESE) AF
EE o ol S & P v HEe] a7
£ 18um o o 7hg B2 S B FUATh

23 52 ZE Wy prescalardl] 98] ¥-FHof
prescalar th-& 2] CMOSLY TTLE 7A@ A F )|
¢ B RE FEEI] 9 prescalar2 U 2HE
o] 2Vp-pg' TTL g] gz}io] 5Vp-p° i=) Z’;é&{z}\:}.
¥ 29] TFF52 %3 Qe e vy el 31 level-shift
dicdeE o] &3te] TTL 7% IWE e 7§ EWHA X
B & cutoffd 4 U= A& #Yg ol A7tk o
7% EWAZEZ on £ off ol wel 2HANS
£ OVIlM Vppdl 5V7hA] W gketh TTL 7§ {14
Blo] BEAA2E A Mg i Bl v
ZE EWAAEE ZA st Patol o] Az A
A+ EH3, EFFo| TTLY 3@HEF YA
37} 20MHzol 3 B35} J|HA A AE I5pFR 7H4 8
o dA s

e i

V5SS -3.3V

O3 s 29 Wyl HEx

I. Prescalar IC A|23|0|M

AAT 329 A5 AFE7) 4T AEdHelA

ol H. Statz®] GaAs MESFETR d o] g% SPI-
CE3e2v| & AF&-3}AuHd. whebr], SPICES] A AHg-
v 5738 md sep e e G AT
o] zwZFy A3 AAXZ] GaAs MESFET
o] HF-Hgt EHovREH FF3HcE SPICEE
MESFETS] Alo]E Z o} Alo|E Zeo) z}z} Tum Y
WH°I 2d e s AERe R 3% deidE
olof g A F3s} slAr) 7;h‘r‘3]_-_ =Ese A
7413 A3 Al E BﬂOI*’MVi Agtel DCR Y uep
Z2Z& v|% Fosl B =R e JFETR Y4 o
2 tE my gepi B FE3ke S Aetd
o, o) 23 E} 2% % SPICERY s el& ¥ 23}
7)-[;}

A A rpescalar IC2] Al &#) o] A& layoute] wjX
g oaj A el elg |AEHEHE uBjstR] Bl
L3 srg 7] ol A F 2 dEel At eddd
o} oy, D HEEFE dHe) Wl U Fe
/7wl AnR ENse] Wee AR
oy Bedgtel FHeobxAel -1.7velA Aadde
W 3lE 2-NOR(OR), 3-NOR(OR)A|*|E8t D ZYHE
§9] AAEZo] Hedk HAh AP Vpp=4.5V, Vg
=2V A A B ol HEYE AT 2GHA] F 3

Gaks (U8°177 Oual Modulus Frescalar ME=0(Divide-oy-129)

S e o DUTPUT (1264, 5nss Veh ¢ 1,5V
Tt e

(a)

2l 6. 128/129 o] &3 F prescalar®] &9 MN$129%F
(a), 1285 3(b)

1063



WELEGRERE 964 Vol.21 No4

Gafr 1287129 Preascalar Signals (Include 10 Buffer)
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