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Abstract

This paper describes an application of CMOS Gate Array Integrated Cricuits to the implemen-
tation of three functional units: A Multiplexer, Time Switch, and Demultiplexer in the Switch-
ing Network and Digital Line Concentrator of TDX-1 system, which is a fully digitial time
division electronic switching system in Korea. The application of CMOS Gate Array Integrated
Circuits significantly improves the overall system performance in terms of power consumption,
cost, size, reliability ,and timing margin, etc.
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Fig. 1. Overall Structure of Switching

Network (SN).
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Fig. 2. Block Diagram of Multiplexer (MUX).
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Fig. 3. (a1 Block Diagram of Incoming Time
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(b} Block Diagram of Outgoing Time
Switch (OTX).
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Block Diagram of Demultiplexer (DMX).
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Table1. Comparision of 4 CMOS Gate Array ICs.
ic1 IC2 | 1C3 | 1C4
Interface /0, Address
Function Medule of | Module of MUX DMX
T-8W T-SW
% o gates 30 601 s s
Chip Size'gmxem! | 4790 % 4780 5710%5590 | 6720 X6770 | 67206770
1/0 Pinx 15 51 B0 M
Clock o
frequency | MIE 16 16 8 8
Supply c .
| Voltage( Vde] 5 . £ ° 'S
- )’ e
6. MUXS %4} Abzl Power 15.5 0.5 793 | 85
. . . Consumption [mW |
Fig. 6. Microphotograph of MUX.
B 2. 45
Fig. 2. Performance Evaluation.
MUX DMX ITX OTX
Gate Gate Gate - Gate
TTL Array L Array TTL Array TTL Array
Power Consumption[mW) 7600 640 9400 1800 17270 2470 14700 4000
Normalized Space 1 1/8 1 1/4 1 3/4 1 3/4
Normalized 1 082 1 0.79 1 0.9 1 0.9
Cost L 08 1 0.74 1 0.88 - -
# of PCBs 8 8 8 8 8 Notel * 8 NoteZ2 *
(Note3) 56 56 56 56 56 Notel * - -
# of ICs L 70 3 74 8 67 39 60 32
Note 1 : MUX is packaged together with [TX.
Note 2 : DMX is packaged together with OTX.
Note3 I SN and DLC are assuwmed to have capacity of 10, 000

Subscriber lines and 1920 trunk lines.
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C3=A#Aolzl o] Hadol g nE

X1=device learning A&

vhepael

F-off w}& circuit complex failure

Aol A9 CMOS AHlo|lE ofzje] ICE % 109
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Aok wlwg g vebdgch B odF Adez A
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A& (150T, 1,0004]7), 213 (dimension), §2HA]174
A14 (1257, 1,000417H), 571 9 < 218 (40T, 85%,
1,0004174), w4l (230C, 2&), tAAE(10x),

aeln ex WsHAIE (~55C ~150C) §o A9e %
B ed A3E AU

v. 4 =

Eak) 1*754 2E7) TDX-1 Al 28lel4 sz
912 (SN) 3} HlAE Q4% (DLC) o
3& 4ol el:lﬂ%, SN DLCZol4 MUX, DMX,
ITX z2l3 OTXY 71% F+4% 4% CMOS gate
array 1Cse Awdgol ojald 4Easch CMOS

N

CMOS gate array ICQQ] A‘lg,]g_ Jéﬂ'% ‘?‘ISH %! gate array ]Cs 74—%-0 7“ "”-"1"‘ 7;*/““ “" ﬂ7], A‘l
Zalofl 4] 7+ slebele B9 WES oS A A 2w 2l A7eg S ;nﬂo{]x AL TTL 1Cs
X (B 1) &4, €5 b A5 X2 HE AG 2 3498 ws vimad A Aay 45E ¥
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g =l (drain) A3HE 5(V), HE8A AFXew =g £ =Fold £ gate array IC ol

B 3. a#ge
Table3. Comparision of Failure Rate.
MUX DMX ITX 0TX
. Gate . Gate - Gate Gate

TTL Array TTL Array L Array TTL Array
Integrated Circuits 52. 84 5.14 56. 74 7.27 48. 47 40, 31 41.34 33.61
Capacitors 0.34 0. 189 0.75 0.30 1.65 0.97 1.53 0. 82
Resisters 0.61 0.33 0.52 0.06 0.39 2.70 0. 38 2.39
Total 53.79 5.66 58. 01 7.63 50.51 43.98 43.25 36.82
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Table4 ., Comparision of MUX Timing Margin.
TTL Gate Array

Latch to Frame Clock 40ns 10ns

Shift to Frame Clock 30ns 14 ns

Width of Output Data 140ns 100ns

Margin to ITX 38ns 40ns

standard cello|t} full custom ICol 23 Al&lo] 7}
sahh, Aoz A 2vE 529 Fudo] weds|ofef
sy, Al MUX, DMX 2 Zoll 3 full custom ICs
= Adgts chAle|ch
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