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Checking 

It is recommended that each designer take the time to examine library cells in detail before 

using them, to avoid misuse and to look for. possible errors or incompatibilities. Although we have 

checked the cells carefully, they are not guaranteed to be free of logic, circuit, or design' rule errors; 

if any errois are found, please notify MPC79@PARC "immediately' (the first pef$on to report each 

fatal error will be amply rewarded). If anyone documents the cells in more detail, such as 

coordinates.' of connection points, etc., we would be glad to collect and distribute that information. 

It would be useful if instructors would assign homework problems based on the library, such as 

to look for errors, to analyze the output pad or the clock pad, to develop formulas for the size and 

speed of the PLA, to analyze capacitive coupling of the clock to the storage node in ShiftCell, or to 

look at cun;ent limits of the power lines in various cells. We would be glad to see the results of 

such assignments. 

Example 

The last pair of figures shows a small project (named "Demo") assembled from library cells, to 

better illustrate how they can be interconnected to perform a non-trivial function. The example 

design implements a "seri(il ROM", which accepts a serial address input and delivers a serial data 

output (with 4 bits per word in this case). It illustrates the use of NOR outputs on the PLA to 

allow an 8x8 PLA (ROM) to implement a 16x4 ROM, and the use of both serial-to-parallel and 

parallel-to-seriii! conversion forms of the shift register, with clock gating and buffering included 

This project is incomplete, as it still needs pads and programming of the ROM data. 

The CIF text of the library file follows, with the example project included at the end of the 

file. 
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( CIF 2.0 ); l NO; B 1500 2000 8500,-12500; 

~ Filed on [MAXC]<MPC79)lIBRARY79-25U.CIF ~ ; B 1500 2000 8500,-8750; 
Icarus file [MAXC]<MPC79)lIBRARY79-3.IC L NI; B 1500 2000 8500,-16750; 

( Created by Sif from library79-5.ic ); l NP; B 1000 1000 8250,-5000; 

~ FAB nMOS, lambda=2.5 microns ); B 500 4000 8000.-2750; 
modified by lyon: October 12, 1979 1:08 PM ); l NC; B 500 500 8250.-5000; 

( more comments added October 22, 1979 4:09 PM ); l NP; B 500 6750 8500,-14375; 

~ userExtensionCommand 9 is Icarus symbol name ); B 500 2150 8500,-8875; 
Squished January 24, 1980 11:11 AM ); L NC; B 500 1000 9000,-2250; 

l NM; B 10000 1500 14000,-14750; 
OS 1; B 10000 1500 14000,-17000; 
9 Clocklogic; B 9750 1000 13875,-5000; 
L NM; B 10000 1500 5000.-14750; B 9750 2000 13875,-2250; 

B 10000 1500 5000,-17000; l NO; B 1000 1500 9500,-17000; 
B 9750 2000 4875,-2250; B 1000 14250 9500,-8375; 

L NP; B 500 4500 250,-15500; L NC; B 500 1000 9500,-14750; 
B 3000 500 1750,-13500; B 500 1000 9500,-17000; 

L NO; B 2000 2750 1750,-14125; L NO; B 2500 1000 10500,-1250; 
L NM; B 1500 1000 2000,-12000; B 2250 1000 10875,-16750; 
L NP; B 750 1000 1625,-12000; B 1500 2000 10500,-12500; 

B 5250 500 4125,-3750; B 1500 2000 10500,-8750; 
B 500 1250 1750,-11125; L NI; B 1500 2000 10500,-16750; 

L NC; B 500 500 1750,-12000; L NC; B 500 1000 10000,-2250; 
B 500 1000 1750,-14750; L NO; B 4000 2000 12000,-2750; 

L NP; B 500 7250 1750,-7125; l NP; B 1750 500 11125,-11000; 
L NI; B 1500 1500 2500,-10750; B 1500 500 11000,-7250; 
l NP; B 1500 500 2500.-10750; B 500 6750 10500,-14375; 
L NO; B 1000 1000 2250,-12000; B 500 2750 10500,-8875; 
L NC; B 500 500 2250,-12000; B 4000 500 12750,-250; 
L NO; B 500 2500 2500,-10500; B 500 4250 11000.-2125; 

B 500 750 2500,-12625; L NO; B 1000 500 11500,-9500; 
B 1750 500 3375,-9500; B 750 500 11375,-11750; 
B 1000 1500 4000,-17000; l NM; B 1000 1500 12000,-12250; 
B 500 4250 3750,-14875; L NP; B 1000 750 12000,-12625; 

L NC; B 500 1000 4000,-17000; L NM; B 1000 1500 12000,-10000; 
L NO; B 500 7000 4250,-9750; L NP; B 1000 750 12000,-10375; 

B 2500 500 5500,-11750; L NO; B 1000 1000 12000,-9750; 
B 2500 500 5500,-9500; B 1000 1000 12000,-12000; 
B 2500 500 5500,-6500; L NM; B 1000 1500 12000,-7000; 
BlOOD 1500 5250,-14750; L NP; B 1000 750 12000,-7375; 
B 4750 2000 7375,-2250; l NO; B 1000 1000 12000,-6750; 

L NI; B 1500 1500 5750,-11750; B 500 4500 11750,-4500; 
B 1500 1500 5750,-9500; l NC; B 500 500 12000,-12000; 
B 1500 1500 5750,-6500; B 500 500 12000,-12500; 

L NC; B 500 1000 5250,-14750; B 500 500 12000,-9750; 
B 500 1000 5500,-2250; B 500 500 12000,-10250; 

l NO; B 1500 4000 6250,-15250; l NO; B 500 1250 12000,-17125; 
L NP; B 1250 500 6125,-12500; l NC; B 500 500 12000,-6750; 

B 1250 500 6125,-10250; B 500 500 12000,-7250; 
B 1250 500 6125,-7250; l NO; B 1500 4000 12750,-15250; 
B 500 1500 5750,-11750; l NP; B 5250 500 14875,-5000; 
B 500 1500 5750,-9500; L NO; B 2500 500 13500,-11750; 
B 500 1500 5750,-6500; B 2500 500 13500,-9500; 
B 500 5000 6250,-15250; B 1750 500 13125,-6500; 
B 500 3000 6500,-2250; L NP; B 1250 500 12875.-12500; 

l NM; B 1000 1500 7000,-12250; B 1250 500 12875,-10250; 
L NP; BlOOD 750 7000,-12625; B 1250 500 12875,-7250; 
L NM; BlOOD 1500 7000,-10000; . B 500 3750 12500,-3125; 
L NP; BlOOD 750 7000,-10375; L NI; B 1500 1500 13250,-11750; 
L NO; B 1000 1000 7000,-9750; B 1500 1500 13250,-9500; 

B 1000 1000 7000,-12000; B 1500 1500 13250,-6500; 
L NM; BlOOD 1500 7000,-7000; L NP; B 500 5000 12750,-15250; 
L NP; B 1000 750 7000,-7375; L NO; B 2250 3000 14125,-2250; 
L NO; B 1000 1000 7000,-6750; L NP; B 500 1500 13250,-11750; 
L NC; B 500 500 7000,-12000; B 500 1500 13250,-9500; 

B 500 500 7000,-12500; B 500 1500 13250.-6500; 
B 500 500 7000,-9750; L NO; B 1000 1500 13750,-14750; 
B 500 500 7000,-10250; L NC; B 500 1000 13500,-2250; 

L NO; B 500 1250 7000,-17125; B 500 1000 13750,-14750; 
L NC; B 500 500 7000,-6750; L NO; B 500 3000 14000,-8000; 

B 500 500 7000,-7250; B 1750 500 14875,-6500; 
L NO B 2250 1000 8125,-16750; L NI; B 1500 1500 14750,-6500; 
L NP B 1750 500 7875,-11000; L NP; B 500 4250 14500,-2125; 
L NO B 1000 500 7500,-9500; B 1250 500 15125,-7250; 

B 500 4500 7250,-4500; L NO; B 1000 1500 15000,-17000; 
L NP B 1500 500 8000,-7250; B 500 3750 14750,-11375; 
L NO B 750 500 7625,-11750; L NP; B 500 1500 14750,-6500; 
L NM B 2250 1000 8875,-5000; L NO; B 1750 500 15625,-9500; 
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L NC; B 500 1000 15000,-17000; B 1000 500 14250,-25000; 
L NO; B 3250 500 16625,-3500; B 1000 500 14500,-1000; 

B 500 4250 15250,-14875; B 1000 500 16250,-26000; 
L NM; B 1000 1500 16000,-7000; B 1000 500 16250,-25000; 
L NP; B 1000 750 16000,-7375; B 1000 500 17000,-1000; 
L NO; B 1000 1000 16000,-6750; L NP; B 4750 500 20125,-23750; 
L NM; B 1000 1500 16000,-5750; B 500 3000 18000,-25000; 
L NP; B 3000 500 17250,-13500; L NM; B 1500 1000 19500,-3500; 
L NI; B 1500 1500 16500,-10750; L NC; B 1000 500 19500,-3500; 
L NP; B 1500 500 16500,-10750; L NM; B 1000 2750 19500,-5125; 
L NC; B 500 500 16000,-6750; L NC; B 1000 50-0 19500, -1000; 

B 500 500 16000,-7250; L ND; B 7000 19500 23000,-16750; 
L NO; B 2000 2750 17250,-14125 L NM; B 3250 1000 21625,-19500; 
L NM; B 1500 1000 17000,-12000 B 3250 1000 21625,-13250; 
L NO; B 1000 1000 16750,-12000 B 3250 1000 21625,-7000; 

B 500 2500 16500,-10500; L NP; B 4250 500 22375,-25250; 
B 500 750 16500,-12625; B 500 1500 20500,-25750; 

L NC; B 500 500 16750,-12000; L NC; B 1000 500 22000,-1000; 
L NP; B 750 1000 17375,-12000; L NP; B 500 19500 22250,-14250; 

B 500 1250 17250,-11125; L NM; B 1000 1500 23250,-7000; 
L NC; B 500 500 17250,-12000; B 1000 1500 23250,-13250; 

B 500 1000 17250,-14750; B 1000 1500 23250,-19500; 
L NP; B 500 5750 17250,-7875; L NC; B 500 1000 23250,-7000; 
L NO; B 1000 1000 18250,-5000; B 500 1000 23250,-13250; 

B 500 1250 18000,-4125; B 500 1000 23250,-19500; 
L NC; B 500 500 18250,-5000; B 1000 500 24500,-1000; 
L NP; ~ 500 4500 18750,-15500; L NP; B 500 23000 24250,-14000; 
OF; OF; 

OS 2; OS 4; 
9 PadBlank; 9 PadOut; 
L NM; B 26500 2000 13250,-1000; C 3; 

B 20500 2000 13250,-25500; L NO; B 1000 6750 2250,-29875; 
B 13500 13500 13250,-13250; B 2500 1000 3500,-32750; 

LNG; B 11500 11500 13250,-13250; B 2000 3000 3500,-28750; 
OF; L NI; B 1500 4000 3500,-28750; 

B 1500 2000 3500,-32750; 
L NM; B 1000 1500 3500,-34250; 

OS 3; L NP; B 1000 750 3500,-33875; 
9 PadOriver; L NO; B 1500 1000 3750,-34500; 
C 2; L NP; B 500 7000 3500,-30250; 
L NO; B 26500 7000 13250,-3500; L NC; B 500 1000 3500,-34250; 

B 7000 19500 3500,-16750; L NP; B 3500 500 5250,-30750; 
L NC; B 1000 500 2000,-1000; L NO; B 500 3750 4500,-34375; 
L NP; B 500 23000 2250,-14000; B 2000 1000 5250,-29250; 

B 4250 500 4125,-25250; B 3000 500 6000,-36000; 
B 22500 500 13250,-2500; L NM; B 1500 2250 5500,-28625; 

L NM; B 1000 1500 3250,-7000; L NP; B 1500 1000 5500,-28000; 
B 1000 1500 3250,-13250; L NC; B 1000 500 5500,-28000; 
B 1000 1500 3250,-19500; B 1000 500 5500,-29250; 

L NC; B 500 1000 3250,-7000; L NM; B 1000 3750 5750,-30625; 
B 500 1000 3250,-13250; B 3500 1000 7000,-32750; 
B 500 1000 3250,-19500; L NP; B 500 2250 6000,-27125; 

L NM; B 3250 1000 4875,-7000; B 500 3500 6750,-33500; 
B 3250 1000 4875,-13250; B 16500 500 14750,-31750; 
B 3250 1000 4875,-19500; B 5250 500 9125,-35250; 

L NC; B 1000 500 4500,-1000; B 13250 500 13125,-29750; 
L NP; B 500 19500 4250,-14250; B 500 1000 6750,-30250; 

B 4750 500 6375,-23750; L NO; B 6000 4000 10250,-30750; 
B 18500 500 13250,-4500; B 4000 1750 9250,-35375; 
B 500 1500 6000,-25750; B 1500 1000 8000,-32750; 

L NM; B 1500 1000 7000,-3500; L NM; B 3250 1000 8875,-28000; 
B 1000 2750 7000,-5125; L NP; B 1500 1000 8000,-28000; 

L NC; B 1000 500 7000,-3500; L NC; B 1000 500 8000,-32750; 
B 1000 500 7000,-1000; B 1000 500 8000,-28000; 

L NO B 12500 7000 13250,-23000; L NP; B 500 2250 8500,-27125; 
L NP B 500 3000 8500,-25000; L NO; B 1500 1250 9750,-28125; 
L NC B 1000 500 9500,-1000; L NC; B 1000 500 9750,-28000; 

B 1000 500 10250,-26000; L NM; B 6500 1000 13250,-30750; 
B 1000 500 10250,-25000; B 6500 1000 13250,-34250; 
B 1000 500 12000,-1000; L NO; B 6500 1000 13250,-34250; 
B 1000 500 12250,-26000; L NC; B 1000 500 10750,-30750; 
B 1000 500 12250,-25000; B 1000 500 10750,-34250; 

L NM B 1500 1000 13250,-3500; L NM; B 2000 8500 13250,-30250; 
L NC B 1000 500 13250,-3500; L NC; B 1000 500 13250,-30750; 
L NM B 1000 2750 13250,-5125; B 1000 500 13250,-34250; 
L NC B 1000 500 14250,-26000; L NP; B 500 1250 13250,-35625; 
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l NO B6000 4000 16250.-30750; 
l NP B 6500 500 16500.-35250; 
l NC B 1000 500 15750.-30750; 
l NO B 4000 1750 17250.-35375; 
l NC B 1000 500 15750.-34250; 
l NO B 1500 1250 16750.-28125; 
l NM B 3250 1000 17625.-28000; 
l NC B 1000 500 16750.-28000; 
l NP B 500 2250 18000.-27125; 
l NO B 1500 1000 18500.-32750; 
l NM B 3500 1000 19500.-32750; 
l NP B 1500 1000 18500,-28000; 
l NC B 1000 500 18500.-32750; 

B 1000 500 18500,-28000; 
l NO; B 3000 500 20500.-29000; 

B 3000 500 20500.-36000; 
l NP; B 500 2250 20500.-27125; 
l NM; B 1000 5000 20750.-30000; 
l NP; B 1500 1000 21000.-28000; 
l NM; B 1500 1000 21000.-28000; 
l NC; B 1000 500 21000.-28000; 
l NO; B 2500 1000 23000.-32750; 

B 500 3750 22000.-34375; 
B 2000 3000 23000.~28750; 
B 1500 1000 22750.-34500; 

L NI; B 1500 4000 23000.-28750; 
B 1500 2000 23000.-32750; 

L NM; B 1000 1500 23000.-34250; 
L NP; B 1000 750 23000.-33875; 

B 500 7000 23000,-30250; 
l NC; B 500 1000 23000,-34250; 
l NO; B 1000 6750 24250,-29875; 
OF; 

OS 5; 
9 PadIn; 
C 2; 
L NO; B 19250 4500 12625,-23250; 
l NC; B 1000 500 3750,-25000; 
l NP; B 500 1750 5000,-23125; 

B 18750 500 14125,-22250; 
B 18750 500 14125,-24000; 

l NC; B 1000 500 6250,-25000; 
l NM; B 1000 42507000,-5125; 
l NO; B 1000 2000 7000.-3500; 
l NC; B 500 1000 7000,-3750; 
l NO; B 16750 500 15625,-2750; 
l NC; B 1000 500 8750,-25000; 

B 1000 500 11250,-25000; 
B 1000 500 13750,-25000; 
B 1000 500 16250,-25000; 
B 1000 500 18750,-25000; 
B 1000 500 21250,-25000; 

l NO; B 2000 3250 23000.-23125; 
l NP; B 1000 1000 23000,-25500; 
l NC; B 500 500 23000,~25500; 
l NP; B 500 1250 23250,-21625; 

B 500 2000 23250,-25000; 
l NO; B 500 24000 24000,-14500; 
OF; 

OS 6; 
9 PadGround; 
C 2; 
l NM; B 2000 4500 7500,-22250; 

B 2000 4500 19000,-22250; 
OF; 

OS 7; 
9 PadVdd; 
l NM; B 26500 2000 13250,-1000; 

B 13500 13500 13250,-13250; 
B 2000 4500 7500,-4250; 

l NG; B 11500 11500 13250,-13250; 
l NM; B 2000 4500 19000,-4250; 

OF; 

OS 8; 
9 PadTriState; 
C 3; 
l NO; B 500 4750 750,-34375; 
l NM; B 1500 1000 1250,J34250 
l NO; B 1000 1000 1000.-34250 
l NI; B 1500 2500 1500.-32750 
l NC; B 1000 500 1250,-34250; 
l NO; B 1500 6000 1500,-39250; 

B 1000 1500 1500.-32750; 
l NP; B 500 2500 1500,-32750; 

B 750 1000 1625,-34250; 
B 500 6750 1500,-39125; 
B 750 500 2125,-34500; 

l NO; B 1000 7000 2500,-30000; 
B 17250 1000 10625,-42000; 

l NP; B 500 1750 2500,-35125; 
B 3500 500 4000,-35750; 

l NO; B 2000 1000 3500,-33000; 
B 2000 3000 3500,-30000; 

l NI; B 1500 2000 3500,-33000; 
B 1500 4000 3500,-30000; 

l NP; B 500 6250 3500,-31125; 
l NM; B 1000 6750 3750,-37125; 
l NP; B 1000 750 3750,-34125; 
l NO; B 1500 1000 4000,-34750; 
l NP; B 3250 500 5125,-32000; 
l NC; B 500 1000 3750,-34500; 
l NO; B 2000 1000 5250,-31000; 
l NM; B 4500 1000 6500,-40000; 
l NO; B 500 2750 4750,-33875; 
l NP' B 1500 1000 5500,-29500; 
l NM; B 1500 2500 5500,-30250; 
l NC; B 1000 500 5500,-29500; 

B 1000 500 5500,-31000; 
l NM; B 1000 6500 5750,-33250; 
l NP; B 500 6250 5750,-37875; 

B 14250 500 12625,-41000; 
B 14250 500 12875,-35000; 
B 500 2750 6000,-27875; 

l NM; B 2750 1000 7375,-36000; 
l NP; B 500 2000 6750,-38000; 

B 14750 500 13875,-37000; 
B 500 2250 6750,-33875; 
B 5250 500 9125,-39000; 
B 500 1500 6750,-31500; 
B 13000 500 13250,-31000; 
B 13000 500 13250,-33000; 

l NM; B 1500 3500 8000,-30750; 
l NO; B 4000 4250 9250.-40375; 

B 1750 7000 8125,-35000; 
l NP; B 1500 1000 8000,-29500; 
l NM; B 12000 1000 13250,-42000; 
l NC; B 1000 500 8000,-32000; 

B 1000 500 8000,-36000; 
B 1000 500 8000,-40000; 
B 1000 500 8000,-42000; 
B 1000 500 8000,-29500; 

l NP' B 500 2750 8500,-27875; 
l NO; B 8500 9000 13250,-34000; 
l NM; B 6500 1000 13250,-30000; 

B 6500 1000 13250,-34000; 
B 6500 1000 13250,-38000; 

l NC; B 1000 500 10500,-42000; 
B 1000 500 10750,-34000; 
B 1000 500 10750,-30000; 
B 1000 500 10750,-38000; 

l NM; B 2000 15500 13250,-34250; 
l NC; B 1000 500 13250,-42000; 

B 1000 500 13250,-34000; 
B 1000 500 13250,-30000; 
B 1000 500 13250,-38000; 

l NP; B 6000 500 17750,-39000; 
l NC; B 1000 500 15750,-34000; 

B 1000 500 15750,-30000; 
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B 1000 500 15750,-38000; L NM; B 1000 3500 19500,-4750; 
L NO B 4000 4250 17250,-40375; L NO; B 1000 1500 19500,-3750; 
L NC B 1000 500 16000,-42000; L NC; B 500 1000 19500,-3750; 
L NO B 1750 8250 18375,-34375; L NP; B 1000 1000 22250,-44250; 
L NM B 1500 3500 18500,-30750; L NC; B 500 500 22250,-44250; 

B 3500 1000 19500,-36000; L NP; B 500 2750 22500,-42375; 
B 4750 1000 20125,-40000; L NM; B 1750 1500 23625,-40250; 

L NP; B 500 2750 18000,-27875; B 2000 21500 2550D,-12750; 
B 1500 1000 18500,-29500; B 2000 13500 25500,-34250; 

L NC; B 1000 500 18500,-32000; L NO; B 2000 7000 25500,-25500; 
B 1000 500 18500,-36000; L NC; B 500 1000 25000,-22750; 
B 1000 500 18500,-40000; B 500 1000 25000,-28250; 
B 1000 500 18500,-42000; B 500 1000 26000,-22750; 
B 1000 500 18500,-29500; B 500 1000 26000,-28250; 

L NO; B 1500 1750 19250,-27375; OF; 
L NM; B 1500 1000 19250,-27750; 
L NC; B 1000 500 19250,-27750; 
L NO; B 1500 1000 19750,-32000; OS 10; 
L NP; B 500 2250 19750,-33875; 9 PadClockedOut; 
L NM; B 5750 750 22625,-27875; C 3; 
L NO; B 750 1750 20375,-31625; L NO; B 1000 6750 2250,-29875; 

B 2250 1000 21125,-31000; B 2500 1000 3500,-32750; 
L NM; B 1000 6750 20750,-33125; B 2000 3000 3500,-28750; 
L NP; B 500 2750 20500,-27875; L NI; B 1500 4000 3500,-28750; 

B 1500 1000 21000,-29500; B 1500 2000 3500,-32750; 
L NM; B 1500 1000 21000,-29500; L NM; B 1000 1500 3500,-34250; 

B 1500 1000 21000,-29500; L NP; B 1000 750 3500,-33875; 
L NP; B 500 3750 20500,-40625; L NO; B 1500 1000 3750,-34500; 
L NC; B 1000 500 21000,-29500; L NP; B 500 7000 3500,-30250; 
L NP; B 500 5500 21250,-34500; L NC; B 500 1000 3500,-34250; 

B 2000 500 22000,-32000; L NP; B 3500 500 5250,-30750; 
L NO; B 500 2750 22000,-33875: L NO: B 500 3750 4500,-34375; 

B 1500 1000 22750,-34750; B 2000 1000 5250,-29250; 
B 2000 1000 23000,-33000; B 3000 500 6000,-36000; 
B 2000 3000 23000,-30000; L NM; B 1500 2250 5500,-28625; 

L NI; B 1500 2000 23000,-33000; L NP; B 1500 1000 5500,-28000; 
B 1500 4000 23000,-30000; L NC; B 1000 500 5500,-28000; 

L NM; B 1000 6750 23000,-37125; B 1000 500 5500,-29250; 
L NP: B 1000 750 23000,-34125; L NM; B 1000 3750 5750,-30625; 
L NC; B 500 1000 23000,-34500; B 3500 1000 7000,-32750; 
L NP; B 500 6250 23000,-31125; L NP; B 500 2250 6000,-27125; 
L NO; B 1000 7000 24250,-30000; B 500 3500 6750,-33500; 
L NM; B 750 15000 25625,-35000; B 13250 500 13125,-31750; 
OF; B 5250 500 9125,-35250; 

B 13250 500 13125,-29750; 
B 500 1000 6750,-30250; 

OS 9; L NO; B 6000 4000 10250,-30750; 
9 PadClockBar; B 4000 1750 9250,-35375; 
C 2; B 1500 1000 8000,-32750; 
L NO; B 500 20750 2750,-12875; L NM; B 3250 1000 8875,-28000; 

B 1500 500 3500,-23000; L NP; B 1500 1000 8000,-28000; 
L NP; B 1000 1000 3500,-25000; L NO; B 5250 500 9875,-34500; 
L NO; B 17000 500 11500,~2750; L NC; B 1000 500 8000,-32750; 
L NM; B 1000 12250 3500,-32625; B 1000 500 8000,-28000; . 
L NC; B 500 500 3500,-25000; L NP; B 500 2250 8500,-27125; 
L NP; B 5250 500 5875,-24750; L NO; B 1500 1250 9750,-28125; 
L NM; B 12750 1000 10125,-42500; L NC; B 1000 500 9750,-28000; 
L NP; B 1000 1000 4250,-42500; L NM; B 6500 1000 13250.-30750; 

B 500 1000 4000.-41500; L NC; B 1000 500 10750,-30750; 
B 4500 500 6000.-22000; L NM; B 2000 10250 13250,-31125; 

C 1 T 3750.-23250; L NO; B 2000 2000 13250.-35250; 
L NC; B 500 500 4250,-42500; L NC; B 1000 500 13250,-30750; 
L NO; B 5500 5750 7000,-23625; B 1000 500 13250,-34750; 
L NC; B 1000 500 5500,-26000; B 1000 500 13250.-35750; 
L NM; B 8000 1000 10000,-23250; L NO; B 6000 4000 16250.-30750; 
L NC; B 1000 500 6750,-23250; B 5250 500 16625.-36000; 

B 1000 500 7500,-26000; L NP B 8250 500 18875.-35250; 
L NP; B 500 3250 8250,-23375; L NC B 1000 500 15750,-30750; 
L NO; B 1000 1000 10500,-44250; L NO B 4000 1750 17250.-35125 
L NM; B 12750 1000 16375,-44250; B 1500 1250 16750,-28125 
L NC; B 500 500 10500,-44250; L NM B 3250 1000 17625.-28000 
L NO; B 500 2750 10750,-42375; L NC B 1000 500 16750.-28000; 
L NP; B 1500 1000 13250,-23250; L NP B 500 2250 18000,-27125; 
L NC; B 1000 500 13250.-23250; L NO B 1500 1000 18500,-32750 
L NP; B 500 500 14250,-23500; L NM B 3500 1000 19500.-32750 
L NO; B 1000 1000 16000,-42500; L NP B 1500 1000 18500,-28000 

B 500 1000 15750,-41500; L NC B 1000 500 18500,-32750; 
L NC; B 500 500 16000,-42500; B 1000 500 18500,-28000; 
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l NO; B 3000500 20500,-29000; 
B3000 500 20500,-34500; 

l NP; B 500 1000 19750,-31500; 
B 3500 500 21250,-30750; 
B 500 225020500,-27125; 

l NM; B 1000 500020750,-30000; 
l NP; B 1500 1000 21000,-28000; 
l NM; B 1500 1000 21000,-28000; 
l NC; B 1000 500 21000,-28000; 
l NO; B 500 3000 22000,-33250; 

B 1750 1000 22625,-33500; 
B 2500 500 23000,-32000; 
B 2000 3000 23000,-28750; 

l NI; B 1500 4000 23000,-28750; 
B 1500 1500 23000,-32000; 

l NP; B 2250 500 23625,-34500; 
B 500 750 22750,-34875; 

l NM; B 1000 1500 23000,-33250; 
l NP; B 1000 750 23000,-32875; 

B 500 6000 23000,-29750; 
l NC; B 500 1000 23000,-33250; 
l NO; B 1000 5750 24250,-29375; 
L NM; B 1500 1000 25000,-34000; 
L NP; B 750 1000 24625,-34000; 

B 2000 500 25250,-35500; 
l NC; B 1000 500 25000,-34000; 
L NO; B 10002750 25250,-34875; 
OF; 

OS 11; 
9 PadSample; 
C 6 R 0,1 T 0,-106000; 
C 7 R 0,1 T 0,-79500; 
C 5 R 0,1 T 0,-53000; 
C 2 R 0,1 T 0,-26500; 
L NM; B 77750 2000 38875,-105000; 

B 10250 2000 24875,-60500; 
B 2000 49500 25500,-24750; 
B 28750 2000 38875,-1000; 
B 14250 2000 31625,-102000; 
B 2000 97000 31000,-51500; 

C 9 R 0,-1 T 77750,-53000; 
C 8 R 0,-1 T 77750,-26500; 

B 2000 11250 37750,-97375; 
B 6500 2000 40000.-92750; 

C 4 R 0,-1 T 77750,-79500; 
C 10 R 0,-1 T 77750,0; 

B 2000 103000 52250,-51500; 
OF; 

OS 12; 
9 PlaCell; 
L NM; B 4000 1000 2000,-750; 

B 4000 1000 2000,-2750; 
l NP; B 500 4000 500,-2000; 
l NO; B 1000 4000 1500,-2000; 
L NP; B 500 4000 2500.-2000; 
OF; 

OS 13; 
9 PlaGround; 
L NM; B 4000 1000 2000,-750; 
L NP; B 500 2000 500,-1000; 
L NO; B 1000 2000 1500,-1000; 
L NC; B 500 500 1500,-750; 
l NP; B 500 2000 2500,-1000; 
OF; 

OS 14; 
9 PlaPullups; 
L NM; B 1000 4000 500,-2000; 
L NO; B 1000 1000 500,-750; 

B 1000 1000 500,-2750; 
L NC; B 500 500 500,-2750; 

B £00 500 500,-750; 
L NO; B 2250 500 1875,-750; 

B 2250 500 1875,-2750; 
L NI; B 2250 1500 2375,-750; 

B 2250 1500 2375,-2750; 
l NP; B 1250 1500 2375,-750; 

B 1250 1500 2375,~2750; 
L NM; B 1500 1000 3000,-750; 

B 1500 1000 3000j-2750; 
l NC; B 1000 500 3000,-2750; 

B 1000 500 3000,-750; 
l NO; B 1000 1000 3250,-2750; 

B 1000 1000 3250,-750; 
OF; 

OS 15; 
9 PlaConnect; 
L NM; B 1250 1000 625,-750; 

B 1250 1000 625,-2780; 
L NP; B 1000 1000 750,-750; 

B 1000 1000 750,-2750; 
L NC; B 500 500 750,-750; 

B 500 500 750,-2750; 
L NP~ B 2250 500 2125,-500; 

B 2250 500 2125,-2500; 
l NM; B 1000 4000 2500,-2000; 
L NO; B 1250 1000 2625,-1500; 
L NC; B 500 500 2500,-1500; 
OF; 

OS 16; 
9 PlaConnectSpace; 
l NM; B 2250 1000 1125,-750; 
L NP; B 1000 1000 750,-750; 
L NC; B 500 500 750,-750; 
L NP; B 2250 500 2125,-500; 
L NM; B 1000 2000 2500,-1000; 
OF; 

OS 17; 
9 PlaOrSpace; 
L NP; B 4000 500 2000,-500; 
L NM; B 1000 2000 1250,-1000; 

B 1000 2000 3250,-1000; 
OF; 

OS 18; 
9 PlaGroundSpace; 
L NP; B 2000 500 1000,-500; 
L NM; B 1000 2000 1250,-1000; 
l NP; B 1000 1000 1250,-500; 
L NC; B 500 500 1250,-500; 
OF; 

OS 19; 
9 PlaIn; 
L NM; B 4000 1000 2000,-750; 

B 4000 1000 2000,-5500; 
L NP; B 1000 1000 500,-8000; 

B 1000 1000 500,-3000; 
B 500 1500 250,-7000; 
B 500 1500 250,-4000; 
B 2250 500 1375,-6500; 

l NM; B 1500 1000 1000,-8000; 
L NI; B 1500 1500 1000,-6500; 

B 1500 1500 1000,-4500; 
L NP B 1500 500 1000,-4500; 
L NM B 1500 1000 1000,-3000; 
L NP B 500 2750 500,-1375; 
L NC B 1000 500 1000,-8000; 
L NO B 1000 1000 1000,-5500; 
L NC B 1000 500 1000,-3000; 
L NO B 1000 1500 1250,-7750; 
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B 1000 1500 1250,-3250; 
B 500 1500 1000,-6500; 
B 500 250 1000,-7125; 

L NC; B 500 500 1000,-5500; 
L NO; B 500 1500 1000,-4750; 

B 500 250 1000,-3875; 
B 1000 1250 1500,-625; 

L NC; B 500 500 1500,-750; 
L NO; B 1500 2000 2500,-3000; 

B 1500 2000 2500,-8750; 
L NP; B 500 6750 2500,-3375; 

B 500 3000 2500,-8750; 
L NO; B 1000 1000 3500,-750; 

B 750 7750 3375,-4875; 
L NC; B 500 500 3500,-750; 
OF; 

OS 20; 
9 PlaClockedln; 
L NP; B 4000 500 2000,-14000; 
C 19; 
L NO; B 1500 2000 2500,-10750 
L NM; B 1000 1500 2500,-12750 
L NO; B 1000 1000 2500,-13000 
L NP; B 1000 750 2500,-12375; 

B 500 2500 2500,-11000; 
L NC; B 500 1000 2500,-12750; 
L NO; B 500 1250 2500,-13875; 
OF; 

OS 21; 
9 PlaProgTop; 
L NO; B 1000 2250 500,-1125; 
L NC; B 500 500 500,-500; 
OF; 

OS 22; 
9 PlaProgBottom; 
L NO; B 1000 2250 500,-1125; 
L NC; B 500 500 500,-1750; 
OF; 

OS 23; 
9 PlaProgLeft; 
L NO; B 2250 1000 1125,-500; 
L NC; B 500 500 500,-500; 
OF; 

OS 24; 
9 Pl aProgRig ht; 
L NO; B 2250 1000 1125,-500; 
L NC; B 500 500 1750,-500; 
OF; 

OS 25; 
9 ~laPullupSpace; 
L NM; B 1000 2000 500,-1000; 

B 1000 1000 3250,-750; 
OF; 

OS 26; 
9 PlaOut; 
L NM; B 4000 1000 2000,-3750; 
L NP; B 4000 500 2000,-500; 

L NM 
L NO 
L NM 
L NO 
L NP 

B 500 3000 250,-10500; 
B 4000 1000 2000,-10750; 
B 500 3250 750,-6875; 
B 1000 1500 1000,-8750; 
B 1000 1000 1000,-8500; 
B 1000 750 1000,-9125; 
B 500 1750 750,-12375; 

L NO; B 1500 2000 1500,-4750 
L NM; B 1000 2500 1250,-1250 
L NP; B 1000 1000 1250,-2000 
L NO; B 1500 500 1500,-8250; 
L NC; B 500 1000 1000,-8750; 
L NO; B 1000 1000 1250,-10750; 
L NC; B 500 500 1250,-2000; 

B 500 500 1250,-10750; 
L NP; B 500 4000 1500,-4250; 

B 1500 500 2000,-9000; 
L NI; B 1500 1500 2000,-9000; 
L NO; B 750 500 1625,-10250; 

B 2250 500 2375,-11500; 
B 500 2250 2000,-9375; 
B 1000 1000 2500,-3750; 
B 1500 2000 2750,-6250; 

L NI; B 1500 1500 2750,-11500; 
L NC; B 500 500 2500,-3750; 
L NM; B 1500 1000 3000,-12500; 
L NP; B 750 1000 2625,-12500; 

B 500 3250 2750,-6125; 
L NC; B 1000 500 3000,-12500; 
L NP; B 500 500 2750,-13000; 

B 500 1500 2750,-11500; 
B 750 500 3125,-4750; 

L NM; B 1000 1000 3250,-2000; 
L NP' B 1000 1000 3250,-2000; 
L NM; B 1000 2500 3250,-1250; 
L NO; B 1000 1000 3250,-12500; 
L NC; B 500 500 3250,-2000; 
L NO; B 500 5500 3500,-9500; 
L NP; B 500 2750 3500,-3625; 
OF; 

OS 27; 
9 PlaCl ockedOut; 
L NM; B 4000 1000 2000,-4750; 
L NP; B 4000 500 2000,-1500; 

B 500 3000 250,-11500; 
L NM; B 4000 1000 2000,-11750; 
L NO; B 500 3250 750,-7875; 
L NM; B 1000 1500 1000,-9750; 
L NO; B 1000 1000 1000,-9500; 
L NP; B 1000 750 1000,-10125; 

B 500 1750 750,-13375; 
L NO; B 1500 2000 1500,-5750; 

B 1000 1000 1250,-500; 
L NM; B 1000 1000 1250,-500; 
L NO; B 1000 1000 1250,-2500; 
L NP; B 1000 750 1250,-3125; 
L NM; B 1000 1500 1250,-2750; 
L NO; B 1500 500 1500,-9250; 
L NC; B 500 1000 1000,-9750; 
L NO; B 1000 1000 1250,-11750; 
L NC; B 500 500 1250,-500; 
L NO; B 500 1500 1250,-1500; 
L NC; B 500 1000 1250,-2750; 

B 500 500 1250,-11750; 
L NP; B 500 4000 1500,-5250; 

B 1500 1000 2000,-10250; 
L NI; B 1500 2000 2000,-10250; 
L NO; B 750 500 1625,-11250; 

B 2250 500 2375,-12500; 
L NI; B 2000 1500 2500,-12500; 
L NO; B 500 2250 2000,-10375; 

B 1000 1000 2500,-4750; 
B 1500 2000 2750,-7250; 

L NP' B 1000 1500 2500,-12500; 
L NC; B 500 500 2500,-4750; 
L NM; B 1500 1000 3000,-13500; 
L NP; B 750 1000 2625,-13500; 

B 500 3250 2750,-7125; 
L NC; B 1000 500 3000,-13500; 
L NP; B 500 500 2750,-14000; 

B 750 500 3125,-5750; 
L NO; B 1000 1000 3250,-500; 
L NM; B 1000 1000 3250,-500; 

151 
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L NO B 1000 1000 3250,-2500; 
l NP B 1000 750 3250,-3125; 
L NM B 1000 1500 3250,-2750; 
L NO B 1000 1000 3250,-13500; 
L NC B 500 500 3250,-500; 
L NO B 500 1500 3250,-1500; 
l NC B 500 1000 3250,-2750; 
l NO B 500 5500 3500,-10500; 
l NP B 500 2750 3500.-4625; 
OF; 

OS 28; 
9 PlaHoleWires; 
L NM; B 1250 1000 625,-5500; 

B 2250 1000 1125,-750; 
B 1000 5250 750,-8625; 

OF; 

OS 29; 

B 2000 1000 2250,-10750; 
B 1000 3500 2500,-1750; 
B 1250 1000 2625,-3750; 

9 PlaOutSpace; 
l NP; B 2000 500 1000,-500; 
L NM; B 2000 1000 1000,-3750; 

B 2000 1000 1000,-10750; 
B 1000 3500 1250,-1750; 

OF; 

OS 30; 
9 PlaNorOut; 
l NM; B 4000 1000 2000,-3750; 
L NP; B 4000 500 2000,-500; 
l NM; B 4000 1000 2000,-10750; 
L NO; B 500 3000 750,-6750; 
l NM; B 1000 1500 1000,-8750; 
l NO; B 1000 1000 1000,-8500; 
L NP; B 1000 750 1000,-9125; 

B 500 2250 750,-10125; 
l NO; B 1500 2000 1500,-4750; 
L NM; B 1000 2500 1250,-1250; 
L NP; B 1000 1000 1250,-2000; 
L NC; B 500 1000 1000,-8750; 

B 500 500 1250,-2000; 
L NO; B 2500 500 2250,-8250; 
l NP; B 500 4000 1500,-4250; 

B 1500 500 2000,-9000; 
L NI; B 1500 1500 2000,-9000; 
l NO; B 1000 1000 2000,-10750; 

B 500 2750 2000,-9625; 
L NC; B 500 500 2000,-10750; 
L NO; B 1000 1000 2500,-3750; 

B 1500 2000 2150,-6250; 
l NC; B 500 500 2500,-3750; 
l NP; B 500 3250 2750,-6125; 

B 750 500 3125,-4750; 
L NM; B 1000 1000 3250,-2000; 
l NP; B 1000 1000 3250,-2000; 
l NM; B 1000 2500 3250,-1250; 
l NC; B 500 500 3250,-2000; 
l NO; B 500 1750 3500,-7625; 
l NP; B 500 2750 3500,-3625; 
Of; 

OS 31; 
9 PlaClockedNorOut; 
l NP; B 4000 500 2000,-1500; 
l NM; B 4000 1000 2000,-4750; 

B 4000 1000 2000,-11750; 
L NO B 500 3000 750,-7750; 
l NM B 1000 1500 1000,-9750 
L NO B 1000 1000 1000,-9500 
l NP B 1000 750 1000,-10125 

B 500 2250 750,-11125; 

L NO; B 1000 1000 1250,-500; 
L NM; B 1000 1000 1250,-500; 
L NO; B 1000 1000.1250,-2500; 
L NP; B 1000 750 1250,-3125; 
L NM; B 1000 1500 1250,-2750; 
L NO; B 1500 2000 1500,-5750; 
l NC; B 500 1000 1000,-9750; 

B 500 500 1250,-500; 
L NO; B 500 1500 1250,-1500; 
l NC; B 500 1000 1250,-2750; 
l NO; B 2500 500 2250,-9250; 
L NP; B 500 4000 1500,-5250; 

B 1500 1000 2000,-10250 
l NI; B 1500 2000 2000,-10250 
L NO; B 1000 1000 2000,-11750 

B 500 2750 2000,-10625; 
L NC; B 500 500 2000,-11750; 
L NO; B 1500 2000 2750,-7250; 

B 1000 1000 2500,-4750; 
l NC; B 500 500 250Q,-4750; 
l NP; B 500 3250 2750,-7125; 
L NO; B 1000 1000 3250,-500; 
L NM; B 1000 1000 3250,~500; 
L NO; B 1000 1000 3250,-2500; 
L NP; B 1000 750 3250,-3125; 
L NM; B 1000 1500 3250,-2750; 
l NP; B 750 500 3125,-5750; 
l NC; B 500 500 3250,-500; 
l NO; B 500 1500 3250,-1500; 
l NC; B 500 1000 3250,-2750; 
L NP; B 500 2750 3500,-4625; 
L NO; B 500 1750 3500,-8625; 
OF; 

OS 32; 
9 Pla-4-8-8; 
l NM; B 3750 1000 1875,-27250; 
C 25 T 0,-11750; 
C 14 T 0,-13750; 
C 14 T 0,-17750; 
C 14 T 0,-3750; 
C 14 T 0,-7750; 

B 1000 3750 500,-1875; 
B 1000 5000 500,-24250; 
B 22000 1000 12000,-500; 

C 12 T 3750,-3750; 
C 12 T 3750,-7750; 
C 12 T 3750,~13750; 
C 12 T 3750,-17750; 
C 13 T 3750,-1750; 
C 13 T 3750,-11750; 
C 19 T 3750.-21750; 
C 12 T 7750,-3750; 
C 12 T 7750,-7750; 
C 12 T 7750,-13150; 
C 12 T 7750,-17750; 
C 13 T 7750,-1750; 
C 13 T 7750,-11750; 
C 19 T 7750,-21750; 
C 12 T 11750,-3750; 
C 12 T 11750,-7750; 
C 12 T 11750,-13750; 
C 12 T 11750,-17750; 
C 13 T 11750,-1750; 
C 13 T 11750,-11750; 
C 20 T 11750,-21750; 
C 23 T 14750,-20000; 
C 12 T 15750,-3750; 
C 12 T 15750,-7750; 
C 12 T 15750,-13750; 
C 12 T 15750,-17750; 
C 13 T 15750,-1750; 
C 13 T 15750,-11750 
C 20 T 15750,-21750 
C 24 T 17500,-18000 
C 15 T 19750,-3750; 
C 15 T 19750,-7750; 
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C 15 T 19750,-13750; L NO; B 500 4000 2500,-12000; 
C 15 T 19750, -17750; B 500 2750 2500,-1375; 
C 16 T 19750,-1750; L NP; B 1500 1000 3000,-8750; 
C 16 T 19750,-11750; L NM; B 1500 1000 3250,-5500; 
C 28 T 19750,-21750; L NO; B 1000 1000 3000,-5500; 
C 12 R 0,-1 T 27000,-13750; L NM; B 1500 1000 3250,-10000; 
C 12 R 0,-1 T 27000,-17750; L NO; B 1000 1000 3000,-10000; 
C 12 R 0,-1 T 27000,-3750; L NC; B 500 500 3000,-5500; 
C 12 R 0,-1 T 27000,-7750; L NO; B 500 4000 3000,-7750; 
C 17 T 23000, -11750; B 1000 1000 3250,-7500; 
C 14 R 0,-1 T 27000,0; L NC; B 500 500 3000,-10000; 
C 26 T 23000,-21750; B 500 500 3250,-7500; 
C 21 T 23750,-16750; L NP; B 750 1000 3625,-5500; 
C 21 T 23750,-12750; L NC; B 500 500 3500,-5500; 
C 22 T 25750,-19500; L NP; B 500 5000 3500,-2750; 
C 22 T 25750,-9500; B 750 1000 3625,-10000; 
C 12 R 0,-1 T 31000,-13750; L NC; B 500 500 3500,-10000; 
C 12 R 0,-1 T 31000,-17750; L NP; B 500 1000 3750,-6250; 
C 12 R 0,-1 T 31000,-3750; B 500 1250 3750,-8875; 
C 12 R 0,-1 T 31000,-7750; L NO; B 1000 1500 4500,-750; 
C 17 T 27000,-11750; B 1000 2000 4500,-3250; 
C 14 R 0,-1 T 31000,0; L NC; B 500 1000 4500,-3500; 
C 27 T 27000,-20750; B 500 1000 4500,-750; 
C 13 R 0,-1 T 33000,-3750; OF; 
C 13 R 0,-1 T 33000,-7750; 
C 13 R 0,-1 T 33000,-13750; 
C 13 R 0,-1 T 33000,-17750; OS 34; 
C 18 T 31000,-11750; 9 InvertingSB; 
C 25 R 0,-1 T 33000,0; C 33; 
C 29 T 31000,-21750; L NI; B 1500 1500 1500,-1000; 
C 12 R 0,-1 T 37000,-13750; L NO; B 1750 500 1625,-1000; 
C 12 R 0,-1 T 37000,-17750; B 1500 2000 3500,-3250; 
C 12 R 0,-1 T 37000,-3750; OF; 
C 12 R 0,-1 T 37000,-7750; 
C 17 T 33000,-11750; 
C 14 R 0,-1 T 37000,0; OS 35; 
C 30 T 33000,-21750; 9 InvertingSBPair; 
C 12 R 0,-1 T 41000,-13750; C 34 M X T 5000,0; 
C 12 R 0,-1 T 41000,-17750; C 34 T 4000,0; 
C 12 R 0,-1 T 41000,-3750; OF; 
C 12 R 0,-1 T 41000,-7750; 
C 17 T 37000,-11750; 
C 14 R 0,-1 T 41000,0; OS 36; 
C 31 T 37000,-20750; 9 NoninvertingSB; 
C 13 R 0,-1 T 43000,-3750; C 33; 
C 13 R 0,-1 T 43000,-7750; L NO; B 1500 2000 1500,-3250; 
C 13 R 0,-1 T 43000,-13750; B 1750 500 3375,-1000; 
C 13 R 0,-1 T 43000,-17750; L NI; B 1500 1500 3500,-1000; 
C 18 T 41000,-11750; OF; 
C 29 T 41000,-21750; 
L NX; B 500 500 42750,-36000; 
OF; OS 37; 

9 NOninvertingSBPair; 
C 36 M X T 50 0,0; 

OS 33; C 36 T 4000,0; 
9 Supe rBuffe r; OF; 
L NM; B 5000 1000 2500,-7500; 

B 5000 1500 2500,-3500; 
B 5000 1500 2500,-750; OS 38; 

L NO; B 1000 2000 500,-3250; 9 SBExample; 
B 1000 1500 500,-750; C 35; 
B 500 11000 500,-8500; L NM; B 13000 750 6500,-11875 

L NC; B 500 1000 500,-3500; B 13000 750 6500,-13625 
B 500 1000 500,-750; L NP; B 1000 1000 3500,-11750 

L NO; B 1500 2000 1250,-6250; L NM; B 1000 1000 3500,-11750 
B 1500 1000 1250,-9500; L NC; B 500 500 3500,-11750; 

L NP; B 500 3250 1250,-6125; L NP; B 1000 1000 5500,-13500; 
B 1500 500 1750,-7750; B 500 2000 5250,-12250; 
B 500 2750 1250,-9875; L NM; B 1000 1000 5500,-13500; 

L NM; B 3000 750 2500,-11875; L NC; B 500 500 5500,-13500; 
B 3000 750 2500,-13625; C 37 T 8000,0; 

L NP; B 500 4750 1500,-2625; L NO; B 1500 1000 11500,-10500 
L NO; B 750 750 2125,-5625; B 1500 1000 11500, -13750 

B 1000 500 2250,-9750; L NP; B 1000 1000 11500, -11750 
L NP B 500 1250 2250,-8125; B 1000 1000 11500,-11750 
L NI B 1500 1500 3000,-6500; L NM B 1000 1000 11500,-11750 
L NP B 1500 500 3000,-6500; L NC B 500 500 11500,-11750; 
L NI B 1500 2000 3000,-8750; L NP B 500 3000 11500,-14250; 
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L NO B 1500 2000 13.500,-14250; 
L NP B 1000 1000 13500, -11750; 
L NM B 1000 1000 13500,-11750; 
L NC B 500 500 13500.-11750; 
L NP B 500 3000 13500,~14250; 
C 36 T 16000,0; 

B 500 4500 17250,-13500; 
OF; 

OS 39; 
9 Sh iftCell ; 
L NM; B 1000 5000 500,-2500; 

B 1000 1000 500,-1750; 
L NO; B 10001000 ~00,-1750; 
L NC; B 500 500 500,.-1750; 
L NO; B 3000 500 2000,-2000; 
l NI; B 3250 15002375,~2000; 
L NP; B 2250 1500 2375,-2000; 
L NM; B 1500 1000 3500,-2000; 
L NC; B 1000 500 3500,-2000; 
L NO; B 1000 1000 3750,-2000; 

B 500 1500 4000,-3000; 
B 5000 500 6500,-3500; 
B 2250 1000 5125,-2000; 

L NP; B 500 2250 4750,-1875; 
B 4500 500 7000,-1000; 

L NM; B 1000 5000 5750,-2500; 
L NC; B 500 500 5750,-2000; 
L NP; B 1000 1000 7500,-2500; 
L NM; B 1000 1000 7500.~2500~ 

B 750 5000 7625,-2500; 
L NC; B 500 500 7500,-2500; 
L NP; B 500 1500 7500,-3500; 
L NM; B 1500 1000 9500,-1250; 

a 1500 1000 9500,-3250; 
L NO; B 1000 1000 9250,-3250; 
L NP; B 750 1000 9125,-1250; 
L NC; B 1000 500 9500,-1250; 

B 1000 500 9500,-3250; 
L NO; BlOOD 1000 9750,-1250; 
L NP; B 750 1000 9875,-3250; 

B 2750 500 11125,-3000; 
L NO; B 5000 500 12750,-1500; 
L NP; B 1000 1000 11500,-500; 
L NM; B 1000 1000 11500,-500; 

B 750 5000 11375,-2500; 
L NC; B 500 500 11500,-500; 
L NP; B 500 1500 11500,-1500; 

B 2250 500 13125,-3000; 
L NM; B 1000 5000 13250,-2500; 
L NO; B 2250 1000 13875,-4000; 
l NC; B 500 500 13250,-4000; 
l NP' B 500 2250 14250,-3875; 
L NO; B 500 750 15000,-4625; 

B 500 1500 15000,-750; 
l NM; B 1500 1000 15500,-4000 
L NO; B 1000 1000 15250,-4000 
L NI; B 3250 1500 16625,-4000 
L NC; B 1000 500 15500,-4000; 
L NO' B 3000 500 17000,-4000; 
L'NP; B 2250 1500 16625,~4000 
L NM; B 1000 5000 18500,-2500 

B 1000 1000 18500,-3750 
L NO; B 1000 1000 18500,-3750 
L NC; B 500 500 18500,-3750; 
OF; 

OS 40; 
9 PSCell; 
l NO; B 4000 500 2000,-1500 
L NP; B 1000 1000 500,-2500 
L NM; B 1000 1000 500,-2500 

B 750 5000 375,-2500; 
L NC; B 500 500 500,-2500; 
L NP; B 500 1750 500,-1625; 
C 39 M X T 20750,0; 

L NM; B 1000 1500. 42~0,-2000; 
L NP; B 1000 750 4250,-2375; 
l NO; B 1000 1000 4250,-1750; 
l NP' B 2750 500 5375,-2500; 
L NC~ B 500 1000 4250,-2000; 
OF; 

( End of Library79-250.cif. ); 
( Demo design added October 23. 1979 ); 

OS 41; 
9 Demo; 
L NO; B 2750 500 1375,-53250; 
L NM; B 1500 50250 1250,-43875 

B 42750 750 21875,-72875 
B 42750 750 21875,-74625 

L NP; B 500 500 1750,-73500; 
B 1500 500 2250,-75500; 
B 1250 500 2375,-49750; 

L NM; B 2000 1000 3000,-38750~ 
B 1750 1000 2875,-56750; 
B 750 1000 2375,-29250; 
B 5500 1500. 4750,~61750; 
B 5500 1000 4750,-68500; 
B 1000 1000 2500,-19250; 

L NP; B 500 2000 2250,-74250; 
B 1500 500 2750,-54000; 
B 1500 500 2750,-56250; 

L NO; B 500 5000 2500,-50500; 
L NM' B 1000 1500 3000,-47750; 
L NO: B 1000 100~ 3000,-48000; 
L NP~ B 1000 750 3000,-47375; 

B 500 3750 2750,-45125; 
B 2250 500 3625,-43000; 
B 500 1750 2750,-55125; 

C 20 T 2750,-23750; 
L NC; B 500 1000 3000,-47750; 
L NP; B 500 1250 3000,-65875; 
C 14 T 3000,-15750; 

B 500 2750 3250,-22375; 
B 2000 500 4000,-20750; 

L NI; B 1500 3250 3750,-40625; 
L NP; B 1500 2250 3750,-40625; 
L NM; B 1000 1000 3500,-38750; 
L NO' B 1000 1000 3500,-38750; 
L NP; B 1000 1000 3500,-49750; 
L NM; B 1000 1000 3500,-49750; 
C 14 T 3000,-11750; 
C 14 T 3000,-3750; 

B 1000 2750 3500,-2375; 
B 19000 1000 12500,-500; 

C 14 T 3000,-7750; 
L NP; B 750 500 3375,-73500; 

B 500 1000 3250,-66500; 
L NO; B 1000 3000 3750,-43000; 
L NM' B 1000 1500 3750,-41750; 
L NC; B 500 500 3500,-38750; 
L NM; B 1000 1000 3750,-44000; 
L NC; B 500 500 3500,-49750; 
L NP; B 500 500 3500,-74000; 

B 500 1000 3500,-67000; 
L NC; B 500 500 3750,-44000; 

B 500 1000 3750,-41750; 
L NO; B 500 2500 3750,-40500; 
L NP; B 500 1000 3750,-67500; 
C 39 R 0,1 T 3750,-57250; 

B 500 1000 4000,-67000; 
B 500 1000 4250,-66500; 
B 500 1250 4500,-65875; 

L NO; B 500 500 4500,-42250; 
L NP; B 500 750 4750,-73125; 

B 1750 500 5375,-73750; 
B 1250 500 5375,-72750; 
B 1250 500 5375,-71750; 

L NM; B 1750 1000 5875,-22500 
B 1750 1000 5875,-20500 

L NP; B 1000 1000 5500,-20500 
B 1000 1000 5500,-22500 
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B 500 750 5250,-23375; L NP; B 500 7750 16250,-54125; 
L NO; B 500 3750 5250,-40125; L NC; B 500 500 16250,-49750; 
L NC; B 500 500 5500,-20500; L NP; B 1500 500 16750,-58750; 

B 500 500 5500,-22500; C 24 T 16500,-16000; 
L NP; B 500 1000 6000,-72250; C 24 T 16500,-12000; 
C 23 T 5750,-18000; C 24 T 16500,-8000; 
C 23 T 5750,-14000; C 24 T 16500,-4000; 
C 23 T 5750,-16000; L NO; B 750 500 17125,-42250; 
C 23 T 5750,-12000; L NM; B 7250 1000 20375,-56750 

B 750 500 6875,-71750; B 7250 1000 20375,-51500 
C 12 T 6750,-15750; B 7250 1000 20375,-44000 
C 12 T 6750,-19750; B 7250 1000 20375,-38750 
C 20 T 6750,-23750; B 3750 750 18625,-49625; 
C 12 T 6750,-11750; B 500 750 17000,-45875; 
C 12 T 6750,-3750; L NO; B 500 3750 17250,-40125; 
C 13 T 6750,-1750; L NP; B 1000 1000 17750,-45750; 
C 12 T 6750,-7750; L NM; B 1000 1000 17750,-45750; 

B 500 500 7000,-72250; B 2250 1000 18375,-59750; 
C 35 T 7500,-61000; L NO; B 1000 1000 17750,-59750; 
C 39 R 0,1 T 7750,-57250; L NP; B 500 12750 17750,-52625; 
C 24 T 8500,-10000; L NC; B 500 500 17750,-45750; 
C 24 T 8500,-8000; B 500 500 17750,-59750; 
C 24 T 8500,-6000; L NO; B 500 750 18000,-60625; 
C 24 T 8500,-4000; B 2000 1000 19000,-74750; 
L NO B 500 3750 9250,-40125; L NP; B 1000 1000 19000,-72750; 
L NM B 2250 1000 10875,-59750; L NM; B 1000 1000 19000,-72750; 
L NO B 1000 1000 10250,-59750; L NP; B 500 3750 18750,-75625; 

B 500 750 10000,-60625; B 1000 1000 19000,-59750; 
C 23 T 9750,-18000; C 15 T 18750,-15750; 
C 23 T 9750,-16000; C 15 T 18750,-19750; 
C 23 T 9750,-10000; C 28 T 18750,-23750; 
C 23 T 9750,-8000; B 750 500 19125,-37750; 
L NC; B 500 500 10250,-59750; C 15 T 18750, -11750; 
L NP; B 1000 1000 11000,-74500; C 15 T 18750,-3750; 
L NM; B 1000 1000 11000,-74500; C 16 T 18750,-1750; 
C 12 T 10750,-15750; C 15 T 18750,-7750; 
C 12 T 10750,-19750; L NC; B 500 500 19000,-72750; 
C 20 T 10750,-23750; B 500 500 19000,-59750; 
C 12 T 10750,-11750; L NM; B 1000 3250 19500,-36625; 
C 12 T 10750,-3750; L NP; B 500 21250 19250,-48625; 
C 13 T 10750,-1750; L NM; B 750 3000 20125,-47750; 
C 12 T 10750,-7750; B 4250 750 21875,-45875; 
L NC; B 500 500 11000,-74500; L NO; B 500 1500 20000,-75750; 
L NP; B 500 1750 11250,-73125; B 2000 1000 21000,-76500; 

B 1000 1000 11500,-59750; L NP; B 500 35250 20750,-41625; 
L NC; B 500 500 11500,-59750; B 1000 1000 21000,-74500; 
L NP; B 500 1750 11750,-58375; L NM; B 1000 1000 21000,-74500; 
C 39 R 0,1 T 11750,-57250; L NP; B 500 1750 20750,-73125; 

B 4000 500 14000,-57750; L NM; B 2250 1000 21625,-59750; 
B 1000 1000 13000,-72750; L NP; B 1000 1000 21000,-59750; 

L NM; B 1000 1000 13000,-72750; . L NC; B 500 500 21000,-74500; 
C 24 T 12500,-14000; B 500 500 21000,-59750; 
C 24 T 12500,-12000; L NP; B 500 2000 21250,-76500; 
C 24 T 12500,-6000; B 1000 500 21500,-24250; 
C 24 T 12500,-4000; B 1000 1000 22250,-37000; 
L NC; B 500 500 13000,-72750; L NM; B 1000 1000 22250,-37000; 
L NO; B 500 3750 13250,-40125; L NO; B 1000 1000 22250,-59750; 
L NM; B 2250 1000 14875,-59750; B 500 750 22000,-60625; 
L NO; B 1000 1000 14250,-59750; B 500 1500 22000,-75750; 

B 500 75014000,-60625; C 12 R 0,-1 T 26000,-15750; 
C 23 T 13750,-18000; C 12 R 0,-1 T 26000,-19750; 
C 23 T 13750,-14000; L NP; B 500 21500 22250,-48250; 
C 23 T 13750,-10000; L NC; B 500 500 22250,-37000; 
C 23 T 13750,-6000; C 31 T 22000,-22750; 
L NC; B 500 500 14250,-59750; C 12 R 0,-1 T 26000,-11750; 
C 12 T 14750,-15750; C 12 R 0,-1 T 26000,-3750; 
C 12 T 14750,-19750; C 14 R 0,-1 T 26000,0; 
C 20 T 14750,-23750; C 12 R 0,-1 T 26000,-7750; 
C 12 T 14750,-11750; B 500 500 22250,-59750; 
C 12 T 14750,-3750; L NP; B 1500 500 23250,-58750; 
C 13 T 14750,-1750; L NM; B 1250 750 23375,-36875; 
C 12 T 14750,-7750; C 21 T 22750,-18750; 
L NP; B 1000 1000 15500,-59750; L NO B 1000 1000 23500,-44000 
L NC; B 500 500 15500,-59750; L NP B 1000 1000 23750,-49750 
C 35 T 15500,-61000; L NM B 1000 1000 23750,-49750 
L NP; B 500 750 15750,-58875; L NC B 500 500 23500,-44000; 

B 1000 1000 16250,-49750; L NO B 500 1000 23500,-43000; 
L NM; B 1000 1000 16250,-49750; B 750 500 23625,-42250; 
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L NP; B 500 7750 23750,-54125; 
L NC; B 500 500 23750,-49750; 
C 35 T 23500,-61000; 
C 40 M X R 0,1 T 24000,-36500; 
L NP; B 4000 500 26000,-57750; 
L NM; B 2250 1000 25125,-59750; 
L NP; B 1000 1000 24500,-59750; 

B 500 750 24250,-58875; 
L NC; B 500 500 24500,-59750; 
C 22 T 24750,-21500; 
L NO; B 500 4250 25500,-34375; 

B 1000 1000 25750,-59750; 
L NC; B 500 500 25750,-59750; 
L NO; , B 500 750 26000, -60625; 
C 12 R 0,-1 T 30000,-15750; 
C 12 R 0,-1 T 30000,-19750; 
C 31 T 26000,-22750; 
C 12 R 0,-1 T 30000,-11750; 
C 12 R 0,-1 T 30000,-3750; 
C 14 R 0,-1 T 30000,0; 
C 12 R 0,-1 T 30000,-7750; 

B 2000 1000 27000,-74750; 
L NP; B 500 2750 26750,-75125; 

B 1000 1000 27000,-72750; 
L NM; B 1000 1000 27000,-72750; 
L NP; B 8250 500 30625,-76750; 
C 21 T 26750,-18750; 
L NC; B 500 500 27000,-72750; 
C 40 M X R 0,1 T 28000,-36500; 
L NO; B 2000 1000 29000,-74750; 
L NM; B 2250 1000 29125,-59750; 
L NP; BlOOD 1000 28500,-59750; 

B 500 1750 28250,-58375; 
L NC; B 500 500 28500,-59750; 
L NP; B 1000 1000 29000,~72750; 
L NM; B 1000 1000 29000,-72750; 
C 22 T 28750,-21500; 
L NC; B 500 500 29000,-72750; 
L NP; B 500 1750 29250,-74625; 

B 3500 500 30750,-75750; 
L NO; B 500 4250 29500,-34375; 

B 1000 1000 29750,-59750; 
L NC; B 500 500 29750,-59750; 
L NO; B 500 750 30000,-60625; 
C 12 R 0,-1 T 34000,-15750; 
C 12 R 0,-1 T 34000,-19750; 
C 31 T 30000,-22750; 
C 12 R 0,-1 T 34000,-11750; 
C 12 R 0,-1 T 34000,-3750; 
C 14 R 0,-1 T 34000,0; 
C 12 R 0,-1 T 34000,-7750; 
C 21 T 30750,-18750; 
C 40 M X R 0,1 T 32000,-36500; 
L NM; B 9250 1500 37125,-64500; 
L NP; B 1750 1000 33375,-69750; 
L NM; B 1250 1000 33125,-68500; 

B 1500 1000 33250,-71000; 
L NP; B 750 1000 32875,-71000; 

B 500 5750 32750,-73125; 
C 22 T 32750,-21500; 
L NO; B 1000 1000 33250,-68500; 
L HI; B 1500 2000 33500,-69750; 
l NC; B 1000 500 33250,-71000; 
l NO; B 2500 1000 34250,-71000; 
L NC; B 500 500 33250,-68500; 
L NO; B 500 4250 33500,-34375; 

B 500 2250 33500,-69625; 
C 12 R 0,-1 T 38000,-15750; 
C 12 R 0,-1 T 38000,-19750; 
C 31 T 34000,-22750; 
C 12 R 0,-1 T 38000,-11750; 
C 12 R 0,-1 T 38000,-3750; 
C 14 R 0,-1 T 38000,0; 
C 12 R 0,-1 T 38000,-7750; 
C 21 T 34750,-18750; 
l NP; B 500 7500 35000,-73750; 
l NO; B 1000 1000 35750,-64750; 

B 500 6500 35750,-68250; 

L NC; B 500 500 35750,-64750; 
C 40 M X R 0,1 T 36000,-36500; 
C 22 T 36750,-21500; 
l NO; B 500 425037500,-34375; 
C 13 R 0,-1 T 40000,-15750; 
C 13 R 0,-1 T 40000,-19750; 
C 29 T 38000,-23750; 
C 13 R 0,-1 T 40000,-11750; 
C 13 R 0,-1 T 40000,-3750; 
C 13 R 0,-1 T 40000,-7750; 
l NP; B 500 2250 39250,-62375; 

B 1500 500 40000,-61250; 
B 1500 500 40000,-63500; 

L NM; B 3250 1000 41625,-27500; 
L NP; B 1000 500 40500,-62500; 

B 3250 500 42125,-39750; 
B 500 500 40750,-61500; 
B 500 1000 40750,-63000; 

L NM; B 750 1000 41375,-51500; 
B 750 1000 41375,-44000; 

L NP; B 500 2250 41500,-37625; 
B 1500 500 42250,-38750; 
B 1500 500 42250,-36500; 

L NM; B 1500 37250 42500,-46625; 
L NP; B 500 2250 43000,-37625; 
OF; 

C 41; 

End 
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