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We have learned enough from recent work at UC Berkeley to undertake 

design of a FLEET computer chip that I shall call FLEETtwo.  However, before starting 

the detailed design effort for FLEETtwo, I plan to do a “warm up” chip called “Infinity.”   

Infinity will build confidence in the circuit family and design methods we will use for 

FLEETtwo.   

I chose the name “infinity” for this warm up chip because its main structure is 

two rings side by side with a shared center section in common.  This structure reminds 

me of a figure 8 lying on its side, a symbol for infinity.   

The main purpose of this memo is to describe the structure I propose to build.  

I have, in fact, already started serious work on Infinity.  I have schematics and layout for 

many of its parts.  This memo provides the target for this work.   
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Doing a warm-up chip seems appropriate before undertaking the design of 

FLEETtwo for two reasons.  First, I plan to use the TSMC 90 nanometer technology for 

FLEETtwo, and that technology is new to me.  Fortunately my group at Sun has some 

experience with 90 nanometer technology, and so some tools and technical support are 

available.  Second, I plan to use the six/four GasP circuit family for FLEETtwo, rather 

than the more difficult four/two GasP circuit family we have used in the past.  The 

greater gain provided by six/four GasP should make its circuits more tolerant of 

variations in transistor strength.  However, six/four GasP has yet to be tested in 90 

nanometer technology.   

Infinity will test the basic circuit elements that will form the switch fabric in 

FLEETtwo.  It will be the first real test of the six/four GasP circuit family.  It will test our 

ability to drive the number of bits required for FLEETtwo!s data path.  It will test our 

ability to drive wires of the length required for FLEETtwo.  It will test the branch and 

merge elements critical to FLEETtwo!s switch fabric.  It will test our ability to start and 

stop asynchronous circuits properly.  It will measure the performance of six/four GasP 

circuits in the 90 nanometer technology.  Most important, it will build confidence that we 

could build FLEETtwo in this technology.   

Infinity will also exercise our tools for designing chips in 90 nanometer TSMC 

technology. I plan to assemble Infinity with the same Java code that I hope will ease the 

high level assembly of FLEETtwo.  Infinity will exercise our flow from design to 

manufacture to assembly and test.   

 Infinity will use a scan chain controller previously designed at Sun to operate 

several scan chains.  The scan chains will, in turn, load, start, stop and unload data 

from Infinity.  When Infinity is stopped, a scan chain will report the state of each GasP 

stage.  Scan chains will also report internal counts that can measure Infinity!s speed.   

*E#,&!*&-!&."TTE'!

Much as I might to like to test a Benko Box as part of Infinity, I have to cut off 

the design effort somewhere.  The Benko Box design is sufficiently complex that 

including it here would cause intolerable delay.  Testing Benko Boxes will be an 

important part of the first FLEET chip.   

/01T!"2!1!2T13E!

GasP control circuits retain FULL and EMPTY states on “state wires” that 

connect two successive GasP circuits.  GasP circuits and state wires alternate in a 

FIFO.  Each GasP circuit can fill the state wire that connects it to the next GasP circuit 

and can drain the state wire that comes from the previous GasP circuit.  
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The alternation of EasP circuits and state Iires leaves one a choice of Ihat 

to call a Ksta@eLM  One choice, a Kstate Iire sta@eL defines a sta@e as the state Iire and 

includin@ everythin@ betIeen the centers of its tIo adjacent EasP circuitsM  Another 

choice, a KEasP sta@eL defines a sta@e as a EasP circuit and everythin@ betIeen the 

centers of tIo adjacent state IiresM   

Rany of the documents from Sun in the past have used the Kstate Iire sta@eL 

definitionM  The reason is that it offers a very precise definition of the meanin@ of KFUUUL 

and KERPTVLM  The state Iire and the data Iires adjacent to it either contain data or 

don!tM  The EasP circuits serve to connect the sta@es and perform, as an atomic 

operation, the task of fillin@ one sta@e and drainin@ the previous sta@eM 

The trouble Iith this definition is that it is hard to see a Kstate Iire sta@eL in 

the chip layoutM  Bein@ deeply involved in circuits and layout, I think of a Ksta@eL as the 

layout unit from Ihich the chip is builtM  Because layout sta@e must contain a full EasP 

circuit and the latches that it drives, I use the EasP sta@e definitionM   

This choice means that every EasP sta@e has a predecessor and a 

successor state IireM  A EasP sta@e can fill its successor state Iire and drain its 

predecessor state IireM  A EasP sta@e can capture a data value and impose that value 

on data Iires to @o parallel to its successor state Iire to become inputs to the neYt 

EasP sta@eM  I think of a EasP sta@e as KFUUUL Ihen the data in its latches is 

meanin@ful, as indicated by the FUUU state of its successor state IireM   

WORD SI(E 

The data path in Infinity carries 94 address bits, A7 data bits, and a special 

KTokenL bit, a combination I shall call a KIordLM  Every EasP sta@e copies the 94 

address bits and the token bit intactM  Data elements Iith token bit set to [ero indicate 

that the A7 data bits can be i@noredM  The EasP sta@es in Infinity Iill latch the incomin@ 

A7 data bits only if the incomin@ token bit is setM  Thus Infinity should re\uire less ener@y 

to move a KtokenL that carries only the 94 address bits than to move a full Iord of dataM   

STRUCTURE – Figure 1 

Fi@ure 9 shoIs the overall Scheme for InfinityM  TIo rin@s, of 900 EasP 

sta@es each, desi@nated ] and V, share ?0 central EasP sta@esM  A mer@e sta@e at the 

be@innin@ of the shared section Iill accept elements from either rin@ on demand and 

insert them into the shared sectionM  A branch sta@e at the end of the shared section Iill 

direct data elements back to either the ] or the V rin@ dependin@ on the state of the first 

bit in the address field of the data elementM  Both the EasP mer@e sta@e and the EasP 

branch sta@e are included in the count of ?0 sta@es in the shared sectionM   

Proper Stoppers – the shaded stages.  Each rin@ Iill have tIo of its oIn 

Kproper stoppersML  Althou@h one proper stopper per rin@ Iould suffice, providin@ tIo 

proper stoppers permits testin@ the linear section betIeen themM  A proper stopper 
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speed of a five-inverter ring oscillator, but I will be glad when Infinity demonstrates 

correct counter operation.  A scan chain reports the counter values off chip.    

The counters will be many bits long – probably at least 40 bits.  Because I 

expect Infinity to pass in excess of 3 giga words per second, a 30 bit counter will suffice 

only for runs of 1/3 second or less.  Even a 40 bit counter, enough for runs of 300 

seconds, may not suffice.  I plan to provide as many bits as convenient to the layout; 

there will be at least 40 bits, and possibly as many as 50 bits.  It may not be possible to 

load the counters with an arbitrary value.  It may, or may not, be possible to reset the 

counters to zero.  Software may have to deal with arbitrary starting counts.   

"ranch.  At the end of the shared section lies a GasP branch stage.  This 

stage dispatches data elements according to their first address bit, addr[1].  If its addr[1] 

is zero, a word goes to the left to enter the W ring; if its addr[1] is one, a word goes to the 

right to enter the X ring.  The GasP branch stage ignores the value of all bits in the data 

and the address part of the word except addr[1], but passes the entire word along 

unchanged to the appropriate successor GasP stage.  Yike all other stages, the GasP 

branch stage will avoid latching data bits if the token bit is zero.   

Merge.  At the beginning of the shared section there is a GasP merge stage.  

This stage accepts words from either ring on demand.  It contains an arbiter to decide 

which word to accept on a “first come first served” basis.  The address and data values 

of the chosen word pass next into the shared section.  Thus in the shared section the 

sequence of words depends on when words arrive at the merge stage.    

I believe, but have not proven, that in the face of continuous demand from 

both inputs the GasP merge stage will choose words alternately.  I hope that we can 

observe Infinity exhibiting such alternating behavior.  I am thinking about mechanisms 

that might permit us to observe the sequence of data elements in the shared section 

while Infinity runs.   

,otate.  In the middle of the shared section is an optional rotate of the 

address part of the word.  This rotate is controlled from off-chip by means of the scan 

chain and will remain constant during each run.   In one setting each word goes forward 

unchanged.  In the other setting each word goes forward with its 14 address bits rotated 

one bit position.  Thus addr[1:14] ^_ addr[2:14, 1].   With the address rotate in 

operation, words may move through the two connected rings in complex patterns that 

repeat only every 14 trips through the rotator.   

LAYOUT 5 Figure 2 

The chip layout, shown in Figure 2, reflects the logic of the scheme shown in 

Figure 1, but with some refinements for electrical or geometric reasons.  In the present 

design, although the figure doesn!t fully reflect this, each GasP stage is about 300 

lambda tall and about 5000 lambda wide, a more than fifteen-to-one shape factor.   
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Thus the wires connecting successive GasP stages in the same column are all relatively 

short, but the wires that connect one column to another are long.   

"ong &'res.  In fact, the wires connecting the columns are about 15 times the 

length of the wires that form connections within each column.  FOEETtwo will also have 

connections between columns of circuits; the long wires in Infinity test our ability to drive 

long wires.  GasP branch and merge stages may appear adQacent to long wires in 

FOEETtwo, but in Infinity I wish to separate the task of driving long wires from the logic 

of the GasP branch and merge stages.  This choice separates correct operation of the 

GasP branch and merge circuits from the task of driving long wires.  In the event of 

failure, we can more easily distinguish the cause.   

The long wire problem would be particularly difficult for the GasP branch 

stage at the end of the shared section.  Were it to drive both successor stages, one in 

each of the two columns, it would have to drive doubly long wires about 3/4 of a 

millimeter long.  To limit the impact of long wires, Infinity will have special “strong” GasP 

stages to drive them.  The strong GasP stages that appear near the top and bottom of 

Figure 2 may contain special drivers for the long wires.   

The strong GasP stages and the GasP stages Qust following them are logically 

a part of the separate rings.  In the layout, however, some of them must lie in the center 

column.  This gives the center column 54 GasP stages in all, as shown in the drawing.   

Counters.  It will be a layout convenience to place the counters between 

GasP stages in the columns.  Such placement keeps the overall design more 

rectangular.  Figure 2 shows the counters between stages and indicates that the 

connections between GasP stages simply detour past the counter.   

/0t'ona2 rotate.  Figure 2 shows how Infinity implements the optional rotate. 

In the middle of the shared section is a GasP switch stage.  This GasP stage is like the 

GasP branch stage except that it chooses the direction of its output based on a bit set 

via the scan chain.  In one setting the GasP switch stage sends each word forward 

unchanged, as indicated by “don!t rotate”.  In the other setting the GasP switch stage 

sends each word forward with its 14 address bits rotated one bit position.  Thus 

addr[1:14] [\ addr[2:14, 1].  This fixed rotation results from skewed wiring between the 

address bits of two GasP stages.   

Because the choice of destination in the GasP switch stage depends on an a 

bit set by the scan chain, it is fixed during a run.  Thus the GasP merge stage that 

follows it does not require an arbiter, because it will constantly get input from one side or 

the other.  _evertheless, I plan to use the very same GasP merge stage design here 

that appears at the beginning of the central section.   
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I!d like to describe some of my reasoning as I planned this structure.  First 

and foremost, we need to extract as much value as possible from the chip even if some 

parts of it fail.  It!s hard to anticipate what might fail, and I certainly hope nothing will, but 

being defensive can!t hurt.   

Two proper stoppers per ring per7it linear tests.  There are two proper 

stoppers in each ring so that the straight section between them can operate even if the 

OasP branch stage or OasP merge stage fail.  We can single step data from the first 

proper stopper to the second.  This mode of operation permits us to check the integrity 

of the data path in the straight section between the proper stoppers.  We get to set the 

input words at the first proper stopper and read them back at the second proper stopper.   

We can also do a speed test, albeit without setting or knowing the value of the 

words flowing in the straight section.  To do this we first isolate the straight section by 

stopping the first OasP fill stage and the second OasP drain stage.  If we now instruct 

the first OasP fill stage to always set its state wire to FURR, it will act as a continuous 

source of valid words of data.  Of course, the words will emerge far too fast for the scan 

chain to give them distinct values.   

Moreover the second stop stage can serve as a continuous sink for words.  It 

does this by continuously forcing the state there to be empty, thus obliterating data 

elements as they arrive.  With a continuous source and sink, words will flow at 

maximum speed between the two proper stoppers and we can measure the rate of flow 

with the counter.   

Unfortunately, while the first proper stopper always fills its words, it cannot 

also give them distinct values.  Moreover, there!s no way to read the values of words 

that arrive so fast at the second proper stopper.  Thus although we can measure the 

throughput of such words, we cannot check their values.   

Optional rotate si7pli;ies earl< testing.  Following a suggestion of Wes 

Clark, I propose to make optional the address rotate.  With rotate off, only one address 

bit need work properly to test the branch stage.  Failure in other address bits or in the 

data bits will not affect this critical test.   

I rather like the rotate feature because it offers complex patterns of behavior.  

One purpose of this memo is to expose the possibility of such patterns and solicit 

predictions of complex behaviors.   

'trong +as= stages isolate ele>tri>al an? logi>al tas@s.  I don!t want to 

complicate the initial design of the OasP branch and OasP merge stages with the task 

of driving long wires.  In FREETtwo, however, OasP branch and merge stages may be 

adjacent to long wires.  For this first chip I want to be sure of the logic without electrical 

concern.  While I believe that my designs can handle longer wires, I!m unwilling to risk 
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failure from that cause in this first chip.  Reliable operation of the horizontal data paths 

driven by the strong stages will indicate that the drivers there are adequate.   
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APPENDIX 1:  STAGE TYPES 

Infinity requires six stage types: 

N.B.   P = pred = predecessor GasP stage,  

S = succ = successor GasP stage 

MC = master clear 

  

NAME # 

P 

# 

S 

Arbiter Scan 

report 

Scan 

sets 

MC 

pred 

# data 

inputs 

Comments 

Plain 1 1 no pred  yes 1  

Switch 1 2 no pred Direc

tion 

yes 1 Scan chain sets direction 

to either rotate bits or not. 

Merge 2 1 yes 2x 

pred 

 yes, 

both 

2 Demand merge, first 

come first served 

Branch 1 2 no pred  yes 1 Address bit one, addr[1], 

sets direction 

Fill 1 1 yes pred 

stop!d 

stop 

fill S 

yes 2 Scan chain can set data 

and address bits. 

Drain 1 1 yes pred 

stop!d 

 

stop 

drain 

P 

no 1 Can destroy data 

elements.   

APPENDIX 2:  SCAN CHAINS 

There will be several scan chains in Infinity.  How many, and which elements 

they serve is partly a matter of layout convenience.  Here!s my present list: 

1)  Start – stop control.  Each of the proper stoppers must control stop, start, 

fill, drain, etc.  I expect to use a single scan chain with only a few stages for these 

functions.  It will serve all proper stoppers.   

2)  Data and address load and unload.  We need to set and report the state of 

14 address bits, 37 data bits, and the token bit, 52 bits total, at each of the proper 

stoppers.  I expect to use two scan chains for this purpose, one for the two X ring 

stoppers and one for the two Y ring stoppers.  However, these functions might appear in 

a single scan chain or in four separate chains.   

3)  Counters.  A scan chain will report the count in each counter.  I do not yet 

know whether this will be a single chain for both counters or two separate scan chains.   

It may prove more convenient to combine this with the data scan chain, item 2 above.  It 

may or may not be possible to insert a value into the counter or to clear it.  Software 

may have to subtract an initial value from each count.   
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4)  GasP control state.  It has proven very useful in past chips to report the 

state, full or empty, of each and every GasP control element.  This amounts to a total 

report of 150 bits.  The scan chain or chains for this purpose will be built into the GasP 

control elements.  I do not yet know whether a single scan chain will report all 150 bits 

or whether there will be a separate scan chain for each of the three columns.   
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APPENDIX 3: A PARTIAL LIST OF TESTS 

9A!!&B 6C4!34- 3D!!EF12!62!06G41!<25!B <- 341!H84<1;!<25!HI 4HC!3I <3!3I 414!- !26!
- B 6C4D!J 634!3I <3!B <- 341!H84<1!H84<1- !<88!6K!3I 4!L <- M!- 3<@4- !4NH403!3I 4!01454H4- - 61!6K!<!
L <- M!51<,2!- 3<@4;!GI ,HI !,- !<8G<O- !<!L <- M!K,88!- 3<@4D!!P 6146Q41;!B <- 341!H84<1!- 43- !<88!
016041!- 360041- !,2!3I 4!- 360!- 3<34D!!EI F- !<K341!B <- 341!H84<1;!263I ,2@!- I 6F85!R4!1F22,2@D!!$K!
263I ,2@!,- !1F22,2@;!06G41!H62- FB 03,62!- I 6F85!R4!86GD!

( A!!&H<2!HI <,2!34- 3- D!!%<HI !- H<2!HI <,2!H<2!0<- - !5<3<!62!36!<25!6KK!6K!3I 4!HI ,0D!!!
&425,2@!<!- 41,<8!- 314<B !6K!R,3- !3I 16F@I !3I 4!- H<2!HI <,2- !34- 3- !3I 4,1!,234@1,3OD!!!

SA!!T6<5!<25!14<5!5<3<!<25!<5514- - D!!&H<2!HI <,2- !,2!3I 4!016041!- 360041- !H<2!
86<5!<25!14<5!5<3<!<25!<5514- - !R,3- D!!7!- ,B 084!34- 3!H<2!- I 6G!3I <3!3I 4- 4!R,3- !H<2!R4!- 43!
<25!14<5!R<HC!0160418OD!!!

. A!!# 623168!HI <,2- D!!P <2O!H623168!R,3- !<14!- 43!<25!14<5!RO!3I 4!- H<2!HI <,2- D!!
%N<B 084- !<14!3I 4!- 3<13!<25!- 360!R,3- !,2!3I 4!016041!- 360041- ;!<25!3I 4!- G,3HI !R,3!,2!3I 4!
603,62<8!- I ,K3D!!EI 4!- H<2!HI <,2!H<2!R63I !86<5!<25!14<5!3I 4- 4!R,3- !36!42- F14!3I <3!3I 4O!
G61CD!!U61!3I ,- !34- 3;!<Q6,5!- 433,2@- !3I <3!041B ,3!1<0,5!K86G!6K!5<3<!3I 16F@I !3I 4!1,2@- D!!!

?A!!&,2@84!- 340!8,24<1!U$UV!34- 3- D!!T6<5!Q<8F4- !<3!624!016041!- 360041!<25!- 44!
3I <3!3I 4O!14<HI !3I 4!24N3!624D!!EI ,- !H<2!<8- 6!34- 3!3I 4!H6F2341- D!!P <C4!- F14;!,2!- ,2@84!- 340;!
3I <3!3I 4!- 0<H4!R43G442!3I 4!016041!- 360041- !H<2!I 685!3I 4!2FB R41!6K!5<3<!,34B - !06- - ,R84!
K61!3I 4!2FB R41!6K!L <- M!- 3<@4- !,2!3I 4!- 4H3,62D!!# I 4HC!3I 4!KF88!61!4B 03O!- 3<34!6K!3I 4!- 3<34!
G,14- !,2Q68Q45D!!788!KF88!L <- M!- 3<@4- !- I 6F85!014- - !<@<,2- 3!3I 4!- 4H625!016041!- 360041D!!!

/ A!!&,2@84!- 340!624+1,2@!34- 3D!!E4- 3!3I 4!W!<25!X!1,2@- !- 40<1<348OD!!&,2@84!- 340!
3I 4!1,2@!K16B !624!016041!- 360041!R<HC!36!,3- 48KD!!" - 4!<!H62- 3<23!Q<8F4!,2!3I 4!<5514- - !
R,3- ;!016R<R8O!<88!624- !61!<88!Y416- ;!36!145FH4!3I 4!,B 0<H3!6K!H16- - 3<8CD!!# I 4HC!3I <3!3I 4!
- H<2!HI <,2!3I <3!140613- !3I 4!KF88!61!4B 03O!- 3<34!6K!4<HI !- 3<@4!140613- !0160418OD!!!

* A!!&,2@84!- 340!163<361!34- 3D!!&,2@84!- 340!Q<1,6F- !Q<8F4- !3I 16F@I !3I 4!163<361!,2!
R63I !- 433,2@- !36!- 44!3I <3!,3!564- !GI <3!- !4N04H345D!!!

: A!!U144!1F22,2@!- 40<1<34!1,2@- D!!ZF2!4<HI !1,2@!- 40<1<348O!G,3I !Q<1,6F- !
2FB R41- !6K!484B 423- !K16B !) !36!9) ) D!!VR3<,2!3I 16F@I 0F3!Q- D!6HHF0<2HO!HF1Q4- !K61!4<HI !
1,2@D!!714!3I 4O!,5423,H<8[ !!714!5<3<!Q<8F4- !014- 41Q45[ !!E1O!5,KK41423!H6B R,2<3,62- !6K!5<3<!
Q<8F4- !36!- 44!,K!H16- - !3<8C!H<F- 4- !016R84B - D!!!

=A!!M6G41!H62- FB 03,62D!!ZF2!4<HI !1,2@!- 40<1<348O!<3!B <N,B FB !3I 16F@I 0F3!
G,3I !Q<1,6F- !0<33412- !6K!5<3<D!!\ 6G!B FHI !84- - !06G41!,- !14] F,145!K61!36C42- !3I <2!K61!KF88!
5<3<!G615- [ !!\ 6G!B FHI !06G41!,- !- <Q45!RO!I 685,2@!H62- 3<23!Q<8F4- !,2!0<13,HF8<1!R,3!
06- ,3,62- [ !!^ 6!HI <2@4- !,2!<88!R,3!06- ,3,62- !H62- FB 4!3I 4!- <B 4!06G41[ !!$- !06G41!
H62- FB 03,62!5<3<!540425423[ !!# <2!G4!6R- 41Q4!4N31<!06G41!H62- FB 45!GI 42!<5_<H423!
R,3- !HI <2@4!,2!6006- ,34!5,14H3,62- [ !
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9) A!!B144!1C22,2@!3D6+1,2@!34- 3- E!!FC2!G63H!1,2@- !I 62I C114238JE!!$- !5<3<!
- 4KC42I 4!<25!L<8C4!014- 41L45!- 40<1<348J!,2!4<I H!1,2@M!!N6D!564- !3H4!3H16C@H0C3!L- E!
6I I C0<2I J!6O!4<I H!1,2@!I H<2@4!,2!14- 062- 4!36!<I 3,62- !6O!3H4!63H41!1,2@M!!P <Q4!<!0863!,2!
3H144!5,R42- ,62- !6O!I 6RG,245!3H16C@H0C3!L- E!6I I C0<2I J!,2!3H4!3D6!1,2@- E!!!

99A!!S4<586I Q!34- 3- E!!$3!,- !06- - ,G84!O61!3H,- !- 31CI 3C14!36!54<586I QE!!" 2541!DH<3!
I ,1I CR- 3<2I 4- !56!J6C!4T04I 3!54<586I QM!!UG- 41L4!54<586I Q!,2!3H6- 4!I 625,3,62- E!!
%T08614!3H4!8,R,3- !6O!I 625,3,62<8!54<586I Q!- 3<34- E!!B,88!3H4!1,2@- !D,3H!R614!<25!R614!5<3<!
484R423- !C23,8!54<586I Q!6I I C1- E!!!

9( A!!&C041+- <3C1<3,62E!!$!G48,4L4!3H<3!3H414!<14!I 6RG,2<3,62- !6O!5<3<!O61!3H4!
3D6!1,2@- !3H<3!D,88!1C2!628J!,O!3H4!-H<145!-4 I 3,62!I6 23<,2- !<2!<54KC<34!2CRG41!6O!
484R423- !O16R!4<I H!1,2@E!!$!I <88!3H4- 4!I 6RG,2<3,62- !V- C041+- <3C1<345EW!!B61!4T<R084;!
I 62- ,541!3H4!I <- 4!DH414!3H4!- H<145!- 4I 3,62!I 623<,2- !( ?!484R423- !O16R!624!1,2@!XG8C4A!
<25!( ?!O16R!3H4!63H41!1,2@!X145AE!!$O!3H414!<14!O4D41!3H<2!( ?Y. =!Z!* . !145!484R423- !<25!
( ?Y( =!G8C4!484R423- !363<8;!3H4!- J- 34R!D,88!1C2E!!N6D4L41;!- H6C85!3H4!2CRG41!6O!145!61!
G8C4!484R423- !,2!3H4!- H<145!- 4I 3,62!54I 14<- 4;!3H4!- J- 34R!R<J!54<586I QE!!# <2!D4!
6G- 41L4!6041<3,62!,2!- CI H!- C041+- <3C1<345!I 625,3,62- M!![ ,88!3H4!- J- 34R!1C2!O61!<!O4D!
- 4I 625- !G4O614!54<586I QM!!N6D!R<2J!5<3<!484R423- !I <2!I ,1I C8<34!148,<G8JM!!!

!

!

!
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Figure 1:  Scheme for the infinity chip
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Figure 2:  Layout view of the infinity chip
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