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historical overview

2010 development started by Chuck Moore
2012 ether, sram, video, prototype compiler
2017 first experiments with Chuck's code
2019  usb keyboard

2020 etherforth - full development system

el



what is it?

etherforth is

- variant of colorforth, resident in GA144

- exploiting ether — code enabling nodes to communicate
- using pre-parsed words identified by colored tags

- standalone development system

etherforth is good for
- experimental work, exploring GA chips
- educational, hobby & demo apps

etherforth is not
- professional development tool
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hardware

what etherforth needs to run?
- evaluation board EVBOO1 or similar
. 12 MHz clock source (ceramic resonator)

- vga display (640 x 480)

- keyboard (usb)

- dual voltage mmc

- spi flash (standalone only)
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ether

software for routing messages between nodes

- code loaded into all nodes, multiport execute

- enables bootloading (ether overwritten with new code)
- facilitates internode communication

ether message
- header (4 words)

- payload (1 - 256 words)
- optional reply (O - 511 words)

4= | header payload

mm) | reply




ether

message header
. focus (port call)

- address (ether entry point)

. path (describes route to follow)
- counts (payload + reply)

focus

address

path

counts
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ether

path
- three segments

- length (number of nodes to travel)

- direction (physical, not port names)

dir | direction
0 right

1 left

2 up

3 down

O lengths | dirs | length, | dir, | length, | dir,
counts
- payload
- reply

O I I I I ':eplly I I I I ;)ay;oadl I I




pre-parsed words

6-bit symbols = tags, characters, tokens

3 symbols packed in one 18-bit word

hex | char W‘ hex | char W‘ hex | char | token
token 00 |0 ; 10 g +* 2 |w then
token 01 1 ex 1 h 2* 21 X else
char 02 |2 begin 12 i 2/ 2 |y ahead
hex 03 |3 end 13 J - 23 |z leap
34 hex 04 |4 unext 14 k + 24 |* when
35 | char 05 |5 next 15 | and 2 |/ zif
36 | decimal 06 |6 if 16 m or 26 |e till
37 | char 07 |7 -if 17 n drop 27 | -till
38 | decimal o8 |8 ep 18 o dup 28 for
39 | el 09 |9 e+ 19 |p pop 29 -when
3A | space OA |a @b 1A | q over 2A left
3B | cursor OB |b e 1B r a 2B right
3C | eob oC |c Ip 1C |s : 2C | # io
3D | char OD |d I+ D |t push 2D |- down
3E | char OE |e Ib I |u bl 2t up
3F | char OF |f ] IF v al 2F data




floorplan

flash/mmc serial red green blue
Eon- = 58 =8 = &8
gass 88 - BB SRR £ T ORE
Mo i I 5
700 708
async
206 R L 216 R L R L R L R
peer async
{D}@ DlD D D! } {D} D D! D D D! Dy D! D, D! D! D! D D! Dy D'
600 ] e e 1 & 609 610 617.ai
cs = i = 61730
60047 —] AL 4 2 2 ] = vsync
s = G : ' GG g : ;
peer H 617.17
ﬁ{.l} {l}@ 4]} W i U! [V} Ut 4]}@ @@ I} U U U U I} U U U’ Uy U} U’
500 S o 504 508 509 510 511 51747
:Sf’ft_ nd = ) ' Y 5 4 [ hsync
e T s S O H S R R VS F R R o
print 1 gate stack search
op Jol op b op D orEbe ool 4o ok fopdb  op o b o> <o op < op 4o op <o op 0
400 491 40 403 404 404 494 A5F 408 409 410 416 AT e sraT
S T o R R R R R R | e
a12 ¢ o= ¢ ¢ ¢ ¢ <": i ¢ 392 <": 394 [N 398 RR ¥ L L o3ss ¢ 346
feedback H scan parse execute r/du el
St HGRE 4 4op b h O bl O o U U U Ju qpdb 4 db
target| “00 302 | .| 303 |, [ 304 |,| 304 3§ EH 316 317
T BT e =) I ¥ D B
o a1a [} Ll a6 @ :::: ¢ 458 ¢ R L 360 ¢ o= d+
feedback execute parse load timer de [ 3747
D, D D) D> p o b op 4o D> <! D D> <D D> Jp D> <0 W op Dok
200 202 203 294 10r 214 215 216 217
e E - i T =5 I =
464 @ a6z 376 <§‘: 374 ¢ 366 ¢ 364 d-
search nest expander packets encader d- 21747
ZoR: R4 frd w T 020 DU frid 145 {u}{u}T
100 106 114 115 116 117 1747
10047 o] $ $ $ analog
403 378 <§|: s:r?; ¢ 370 ¢ 368 |— 117.i
print tactions erc bit stuff decoder [ 117.a0
G2 Bl Pl Pl i B <o 0 b Pl fral Al b frdb dir
006 012 013 014 015 016 017
L ; B R R R R
390 @ 388 <C 86 <EC 384 ¢ d:::ial ¢ 380
chars chars control ‘control cre bit strip
s § 5 a3
sram
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floorplan - clock

target flash/mmc serial red blue
[] N [] T i
Djf> Zer(:;ls $ :{!> 703 Ei) 706 :RD 707 :£> $ aTﬂgc‘Qg $ 710 :{‘> 711 ED 712 $ Z"Ji |:‘i> 714 :D 715 :D 716 Eb a7n;IIo?g
e [ = @ o Kl s K e K] o (e Kl K e K K o K K] (]
peer link. write ini ' read disk async red red dfir green green dfr chr dk blue blue
£5 Aip TF i g T 28 08 29 #8 o6 o8 £¢ 8 88 0¥
cs " " 3 . . '%3’: : E',, 5y 5 5 611 5 612 5 613 H 614 5 615 by 53:46 H aﬁnl‘lzg :V_'Sgr;‘%
= a8 (R T -'- o -é““ {',-— L"_: : Iy' 21 ¢ ¢ @ m ¢ 274 <':‘:| 262 ¢ 266 ¢ 356 (Ir:‘ d.rrﬂ:lc <E s0
peer Ll — i hi Ifd rfl uflr I/d I/d L' VSyNE
Y, E%@f Tg 7l OO0 TE TE Y 4L B8 H8 08 08 $Y
- 512 513 514 515 516 S [ 8117
:u?ie,t_ wAl [ ) =2 SRHE ) 4 my Y ) =y y D) ) hsync
. o = " L . : <= az [ 3% Ko a00 < H 2. < 23 [NH 20 [N 282 W K 348
'::::«Lﬁ SHHIGEAGEAGEES 6 a8 N
FURTNE S p op <2 I g 4 fY ¥ fd fd o 8o b e pd
- 411 412 413 414 415 416 417 [— 417
IR i B B T e T
a12 <‘:‘: d= @ ¢ <?‘: : ¢ 392 @ 394 <}1: 398 @ 290 ¢ 284 @] 286 d'; 288 ¢ :nln:f‘:r ¢ 358 ¢ 346
feedback j\‘—L 1 scan parse execute frame words tokens +tokens (last) rfdu clk
/Y HY HfI¥ H gﬂ:ﬂ S R 4¥ #Y 4#¥ #Y @Y 4Y #Y Y B
target 1 308 309 310 31 312 313 314 315
et R L SR R R R N
3004 = 414 <F:1:| 458 ¢ 466 ¢ ;:gk ¢ ¢ 26 N 3 ¢ 330 @m::nm(t :-:::-kr <':‘:| I::csk <": h-‘l'::: <':‘: b!I:k \41: 360 ¢ w2 | O+
feedback image execute parse unpack bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
RE BE B B oF g &% 88 2P £2 8% of S il B BT
208 209 210 211 212 213
= DS S RS R S S R S R o =
<‘:‘:| a5z ¢ 454 (%: a62 ¢ i ¢ r:;::; <“‘,: 3a4 ¢ 34z @ 336 <‘}: 304 @ 306 <l: 376 <E‘: in ¢ 366 ¢ 364 d-
init search nest sram edit edit block symbaols tags expander packets encader d T 21747
#¥ #¥ 4 /Y {fY 48 M ey 48 f/4¥ 48 48 Y 48 G /Y HU H#IT
107 108 109 110 111 112 113
100.17 +—| :{l> $ :K:> E;> ® :‘{> $ 318 j:> @ $ j“> $ :ID ED $ :D $
@ 450 ¢ 438 ¢ 446 ¢ 430 <:R: 428 @ 404 ¢ t:f‘:‘l‘:ll ¢ 320 ¢ :nz:\! ¢ 340 @ 334 ¢ 310 @ 308 ¢ 378 ¢ S::zal ¢ 370 ¢ 368 |— 117.ai
send slots jumps words parse print sram 18-bit ‘wipe pass navigate lines words t'actions erc bit stuff decoder _" 117.a0
P HE¥ fE /Y Y L P B B Y B S B P i Bl bk fHrd dir
007 008 009 010 011
B R =r B e B v B = B ¥ Ry B e U e By B = R my B > (R B [ = R,
448 @ 440 ¢ s:::l( ¢ 444 ¢ 434 ¢ 436 ¢ ¢ 312 ¢ 314 <F,!‘: 316 C: 338 @ 332 Cl: 390 ¢ 388 <L: 386 Cﬁ: 384 ¢ d:s:ial Q:: 380
tail TT address flow y-tokens y-search @mm lsiarlnl sra{> enter dispatch chars chars control control cre bit strip



floorplan - video

target flash/mmc serial red green blue
N N N
s D B B e B B
406 <':‘:| 456 ¢ @ 422 @ 418 ¢ 416 @ 220 @ I::Z:t ¢ 216
peer link write init mmc read disk Isync
P - ;% o 4 ﬁ: DED op ok lfﬁkl op
. 5 . 1 | | | | | e
ws [ ; ] = A e ——— ]
peer [N P| ;J ;1 | - 12
R8s [E%@j oY ¥ o¥ T¥ ZE i
i I . |

reset =] =3 N
| 24 ]
50017 »— L L
<- K& K a0z
gate

7 &

o
7 &
Tt

e

5

------_:?:------
Ve —JT>,.,
&

target

5 5y
=
R
)
¢

30017 &=—|

&8
°
G

ik 2

2 ;
1 a14 454 ¢ 466 s?.zﬁ?k Q:l /H 326
feedback image execute parse \‘—L I unpack bridge
e fE 4T 8 iF [D’w}l fT /T
20017 +—| ® $ i> i> $ D) 7 324 @ =4 E@ $ :F:‘> :(> $ :L> HA
ffes
<’:‘: 452 ¢ 464 @ 462 <e: 432 <':‘: 426 <%|: 8 @ l:;fmrrn <"‘; 344 <E: 342 <’3: 336 <‘L; 304 @ 306 <}‘: 376 <‘; 374 <}‘: 366 G; 364 d-
init search nest g-search code | | sram edit edit block symbols tags expander packets encader d [T 21747
#Y H#¥ H¥ 4 4 48 A e 4#¥ 48 48 f¥ 4V ¥ 4 4 4 43
U > B o7 R e R e eZ i en B e B e R = I = I =
: th 322 372
<€C 450 ¢ 438 ¢ 446 @ 430 ¢ 428 <I:: 404 <FfL: b:.ffr:fm <l: 320 ¢ copy ¢ 340 ¢ 334 ¢ 310 <": 308 ¢ EY:] <'}E serial ¢ 370 ¢ 368 |—e 117.a0
send slats jumps words parse print sram 18-bit wipe pass navigate lines words t'actions cre bit stuff decoder 4‘_ 117.ac
P Y Y ¥ PP Ppor o e B P HE F P P PR Pl PRl Pror die
Bt ey R e Ry R e R B R T e e e Ry S o B B 7 IR ¥ N =7 IR ¥ B
448 @ 440 ¢ ::‘Zl‘ ¢ 444 <;:| 434 <':‘: 436 <"‘,: <T‘: 312 <l: 314 <T: 316 ¢ 338 ¢ 332 <: 390 ¢ 388 <: 386 <:: 384 <: d::jial <: 380
tail place address flow y-tokens y-search sram sram sram enter dispatch chars chars control control cre bit strip
Il O 1] -
~ ] Two- g
e E P £
88 8888

sram
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floorplan - keyboard

target flash/mmc ser'lal red blue
71011 1111 il 1 1 ] i
R e T Il = R Rl [ R e R YR R SN R S R T R =S
s (e | e e w  ea (a0 e
25 A4 7T 28 G5 4% TE 28 28 o8 $8 28 o8 $#8 #8 o8 48
a0s (R L ¢ K kel i e 218 <§‘] ¢ <'£ 272 ¢ 278 <':‘: 262 @ 266 ¢ 356 <t| chrr,zlk ¢ 350
peer L | | | N | athar: Ifd rfl uflr I/d I/d 4 vsync
ZOR 2 [}%;@E: oY FX ﬁlgl Y T Bl T8 fE 08 20U Y 0¥ 0¥ g8 fY
- ,'r',e,t_ S ma—ad ) ) o — = ) ; my m y my Y Y y Y D) y hsync
e GGG ICRIIGHIGEEFIGENGEES 6 N a o shehs
Sl oh 58 50 5l & P 2E 2E 28 FE B 0L B B BB 0E
i 11 B O B B T T B L B B T ol S R T el
S E M A T A B A s e e e [ e
oY f% ol 5% mU 7 ugibl@{m} 28 BE 28 48 28 08 ve P8 PE PE
1 316 317
target| SO0 Ly SO 0% by 100 by 0 o s N R R D B o
N SR S S Ha (Mo 2 e e a2
S H¥ 18 28 78 TE o GE 28 78 29 48 48 08 a¥ 08 8 BY
214 215 216 217
[P I 0 L S Tl T T O 1 S S S 21 215 216
o o (e (o () om (||| [l e e me (o e H oo (o (e (o |
5T BE LU ZE £0 L8 WG N 28 £8 £ 28 oY 2T B8 £8 HE BE|
114 115 116 117 1747
10047 »—— :{‘> $ ;é> i> ® D> $ 318 ;{> ET’> $ :'> $ $ $ :'ﬂ> $ $dm\ﬂg
oo (H oo [ e oo (o (o e o K e oo (e (o @ e (o K e (] on (o | e
T B Tl 20 20 2 78 Y 28 2 P 2N Al ol wE A B i dir
012 013 014 015 016 017
e B B B R o R e R e (R SNSRIl o Il N N il =% R =3
o (e e e e K e K e e e (e e K e [ e (e (e (s e
T e i1

sram
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floorplan - sram

target flash/mmc serial red blue
701 709 710 711 712 713 714 715 716 717
® serdes _%/ _@ Ek)> :'9 _Jl‘> :R> :l> @ analog $ $ :D :é> analog $ :é> :D Eé> analog
406 <‘:‘:| 456 d; ¢ 422 ¢ 418 @ 416 <,t| 420 ¢ l::z:t ¢ 216 ¢ 250 ¢ 252 <‘§:| 264 ¢ 256 @ 254 ¢ 270 ¢ ?:'IB ¢ 260 ¢ 258
peer link write init mmc read disk async red red dfir green green d/r chr dlk blue blue
£8 hip TH £E OE 89 T 28 B 09 BT DY LY BE BY 0E DE
cs " N . ettt ra| e _!. N 611 N 612 613 614 N 615 616 N 617 [—; gital
60017 o—] i o _l____ __R _____:ll).__: }—H ‘LI 'Hf’: ' i'v :%> H D> HA :'9 ED H :l> asa ] Anaos vsync
a0s (R L " L ki S Sl 21, <§‘:| ¢ <'3: 272 ¢ 274 <':‘:| 262 d; 266 ¢ 356 @ mrrfll:lk <:E 350
peer L ﬁ ;J | | | N | thar Ifd rfl uflr I/d I/d 4 VSYnC
£8 TG G Eﬁ T oE Bl 08 38 0¥ 4 8 0¥ 0¥ 08 #8
reset N 1] I e e N N N N N KN R N =E&
| P B B B B B BB R e hsync
r:j;:: = K] K 5 ¢ GEHRe - K = K o a K9 m a = K = G = K 3!::? a =
o < Eﬁﬂ?ﬂ ey Prr P e e 4 f4d /Y fd g ol pl Pl R i
N L - L 41 412 413 414 nN 415 L) = 41747
o | % e ; } o B =2 = B =7 B 5 o e B ey T B xtal
a1z <’:‘: a= @ Q‘,-] x : ¢ : ¢ 392 Q‘: 394 ¢ 398 @ 290 <L: 284 <':‘:| 286 ¢ 288 ¢ ::?f‘:r ¢ 358 G‘: 346
feedback ‘i f : scan parse execute frame words tokens +tokens (last) r/du clk
L H8 4l 6 B D u@M@w 28 28 28 28 28 08 ol B HE 0L
target 1 31 312 313 314 315
tanget] S0 Lot S0ty 0% ol 0 by 0y B T R T B
01 a14 G‘: asa <L: 266 ¢ ::gk ¢ asg /'l'_l 330 Q‘jmf:andq: :u:uﬁc:r <':‘:| bz::k <'-: I:::‘ <':‘: bsl:k ¢ 360 Q‘: 362 d+
feedback image execute parse load \'1 _ 1 pack line interface buffer buffer buffer timer d+ [ 31717
" #E 08 HE A U¥ i S B B 0B 0 0 B DE
T R SR SRS R S R e
<‘,‘l: 452 <L: 464 ¢ 462 ¢ 432 <':‘: 342 @ 336 <}‘: 304 <Ec 306 <{,: 376 <E‘: 374 @ 366 <':‘: w | d-
init search g-search edit block symbols tags expand packets encod d- T 21747

Y B8 0¥ ¥ 08 o8 ? 50 28 28 ol B8 40U Bl (/Y 0

R " R oS S ISR e I e I = I o
<¥I: 450 ¢ 438 ¢ 446 ¢ 430 ¢ § 340 Ql:l 334 ¢ 310 ¢ 308 <l: e ¢ s:T‘;I \/;: 37 ¢ 368 |—e 117.al
send slots jumps words i pass navigate lines words t'actions cre bit stuff decoder 4‘. 117.ac
Pl Pr Y HE Y Pl P Py P Pl Prld Prdr Pprld prdg dir
xS IR IRl 5 (R = (R D B B B BB
248 @ 440 ¢ s:Zn <§‘: 244 ¢ 434 <"‘,: 338 G,‘j 332 ¢ 3%0 ¢ 388 <: 386 <;‘: 384 4\; d:s:fial <5‘*: 380
tail place address flow y-tokens y-search enter dispatch chars chars control control cre bit strip
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floorplan - mmc

target flash/mmc serial red blue
701 709 710 71 712 713 714 715 716 717
® serdes $ $ analog $ $ ED :b analog EQ :é> :D ® analog
406 <‘:‘:| 456 dr_ 216 Q‘: 250 4:‘ 252 <‘}_-| 264 @: 256 ¢ 254 <l: 270 ¢ ::f'ls ¢ 260 6‘: 258
peer link async red red dflir green green dfr chr elk blue blue
£ & ‘;\L% o 4 P PRl pe Rl Prg Pror R R Pl PR
N N 611 612 613 614 615 616 617 [—: &i1a
800 1??5— i [ . -l- i -gj $ $ D> $ :rb ED $ :l> 354 $ aniacg _V.S;;\dcn
a0s (R L 21, Q‘: ¢ <'3: 272 ¢ 274 <':‘:| 262 d; 266 ¢ 356 @ d‘|rr’::lt <:E 350
peer L h Ifd rfl uflr I/d I/d 4 vsyne
Y (E%J\@_I L e S 1 1 VG o () 1 S (s
[ 512 513 514 515 516 847 [ 51T
:u?_,s,e,t_ Sl W ] 4 ] | & E my n uy mY y Y a Y ) y hsync
ey R DR PR RSl B
oo Eﬁﬂ%ﬁ opdoy  Ppaly  f R e Y /¥ 48 fd g o pld ol B pd
N NE L an ] Jarz] 413 ], [414],][ 415 N — s17.47
1 B S B T B R T B T T B R el R S SR B by
a12 <’:‘: R= ¢ Q‘,-] ] - <?,‘: : ¢ 392 ¢ 394 ¢ 398 @ 290 <L: 284 <':‘:| 286 ¢ 288 ¢ bbill?::f ¢ 358 ¢ 346
feedback ‘i o : scan parse execute frame words tokens +tokens (last) r/du clk
B8 H¥ #l 78 7L 7 uiﬂjfw_w; 28 $8 28 4 B8 1Y oy B8 DE OF
t t ] 308 309 310 31 312 313 314 315
torget 0 b o B by K - R R R R R
1 a1a <‘:‘:| asa <L: 266 @ ::Sk ¢ as8 /H ¢ 326 ¢ 328 ¢ 330 Q‘jmfnird ¢ :-:uﬂ:kr Qﬂ bz::k <": ;::: <':‘: b!h:k ¢ 360 Q‘: 362 d+
feedback image execute parse load \'1 1 unpack bridge pack line interface buffer buffer buffer timer d+ [ 31717
ol & HE¥ fT S T &S AIDHD}[ € € L P HE PO P PO P HU
208 209 210 211 212 213
IR = e R S AR E D AN S R N s = R S
<‘:‘:| 452 <L: 464 ¢ 462 ¢ 432 <:'C 426 ¢ a ¢ t:{‘lr“:rrn <‘f‘: 344 <}‘: 342 @ 336 <}‘: 304 @ 306 <{,: 376 Q‘: 374 @ 366 <5“: S
init search nest g-search code sram edit edit block symbols tags expander packets encoder d [T 21747
HY #¥ 4 4 U {48 A e 48 48 48 #4¥ 48 ¥ 4T 4 4 4
107 108 109 110 111 112 113
100.17 +— :é> $ j\> li> $ ;[> $ 318 j> @ $ :@ $ :FD lj> $ :L> $
@ 450d ¢ 138 ¢ l ¢ 43; ¢ 428 @ 404 ¢ ‘:xf:ll ¢ l':-J.::i ¢ ::::\! ¢ 340 @ 334 ¢ I3I.D @ 30:’6 <l: e ¢ s::“;l \/;: . 37 B q‘: . 368" —e 117.al
sen slots umps words parse print sram it pe pass navigate ines wol t'actions cre it stu ecoder [—* 117.a0
HE f¥ H#¥ /4L ¥ Y HT o HE /Y BY fY BT Y {E [T HE /Y dir
007 008 009 010 011
e SN o8 N o e e R N o e S S oS R R S =S R S R
443 @ 440 ¢ s:;x G: 444 ¢ 434 <"‘,: 436 ¢ Q‘: 312 ¢ 314 <"‘,: 316 ¢ 338 @ 332 ¢ 390 ¢ 388 ¢ 386 <;‘: 384 ¢ d:s:ial <;*: 380
tail TT address flow y-tokens y-search @mm ls[ar[ll sram@ enter dispatch chars chars control control cre bit strip
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floorplan - editor

target flash/mmc serial red blue
701 709 710 71 712 713 714 715 716 717
® serdes $ $ Ek)> :'9 _Jl‘> :R> :l> @ analog $ $ :D :é> analog $ :é> :D Eé> analog
406 <‘:‘:| 456 d; ¢ 422 ¢ 218 @ 416 <,t| 420 ¢ l::z:t ¢ 216 ¢ 250 ¢ 252 <‘§:| 264 ¢ 256 @ 254 ¢ 270 ¢ a:qs ¢ 260 ¢ 258
peer link write init mmc read disk async red red dflir green green dfr chr elk blue blue
0T Kk W %J.k oy fopdoy el Y P P S P pre @ @Y e P
e . N e pped e ] N N 611 | [ 612 L 613 N 614 | [ 615 N TN =
60017 +—— ; shelssansdas -----:‘).‘--: M o = nd 4 nd 3::' adh vsync
a0s (R L " L ki S Sl 21, <§‘:| ¢ <'3: 272 ¢ 274 <':‘:| 262 d; 266 ¢ 356 @ chrclk <:E 350
peer L ﬁ ;J | | | N | thar Ifd rfl uflr I/d I/d 4 VSYnC
4¥ & ﬂ :@ v ey BERE PR O Ry R MR R R QR Ry
reset N 1] I e e N N N N N KN R N =E&
| P B B B B B BB R e hsync
r:i’ft e K] O R L Q‘: : ¢ 402 <F‘,‘: 39 ¢ 400 @ <L: 276 @ 278 ¢ 280 <':‘: 28 ¢ ﬁ ¢ 348
print 1 gate stack search list text list chars +chars 3/ hsync
o2 Eﬁ% oy Py P R e Y /¥ 48 fd g o pld ol B pd
L L - L] 41 412 413 414 N 415 N = 4717
o | % e ; } o B =2 = B =7 B 5 o e B ey T B xtal
a12 <’:‘: R= @ Q‘,-] ] - ¢ : ¢ 392 Q‘: 394 ¢ 398 @ 290 <L: 284 <':‘:| 286 ¢ 288 ¢ ::?f‘:r ¢ 358 G‘: 346
feedback ‘i f : scan execute frame words tokens +tokens (last) r/du clk
4 8 o8 68 fY ff 3 iﬂjf? DW i BB DI 0L
target H 313 314 315
et BB R B BE - o S IR
1 a1a Q‘: asa <L: 266 ¢ ::gk ¢ ass /H uffer <':‘:| <'-: ;::: <':‘: bEI:k ¢ 360 Q‘: 362 d+
feedback image execute parse load \'1 _ 1 buffer buffer timer d+ [ 31717
ol 8 HfE¥ GT S FE S 5 Doy P Ppld P
o N R T R S e e A S IR = R
20017 +——
<'fl: 452 <:L: 464 ¢ 462 ¢ 432 <':': 426 ¢ & ¢ e <§‘: o ¢ - <':E o d . 21717
init search nest g-search code expander packets encader d- T
aY #¥ 4 4 fU HE TE ey # S Hd B
e BERHEN R e e R ey B S Y = I =S I
10047 »=—
¢ 450 ¢ 438 ¢ 446 ¢ 430 ¢ 428 ¢ 404 ¢ w,f‘:‘rom 378 <EE s::“;l \/;: 37 ¢ 368 |—e 117.al
send slots jumps words parse print sram t'actions ere bit stuff decoder 4‘. 117.a0
nE fE HY¥ /4L Y fd wWT S Prdy P Pple  ppr dir
SN R R Y e = =~ IR =S I
448 @ 440 ¢ s:Zn <§‘: 444 ¢ 434 <"‘,: 236 ¢ Q‘: 312 386 <;‘: LYY 4\; d:s:fial <5‘*: 380
tail place address flow y-tokens y-search sram control control cre bit strip




el

floorplan - interpreter

target flash/mmc serial red blue
] 1111 il ] 1 | il
701 709 710 71 712 713 714 715 716 717
® serdes $ _2 DD :'9 :l> :RD :l> $ analog $ :'9 :D _Jﬁ> analog :l> _J§> :’l‘> E$> analog
= Y e e e e e e e e e e e
4op 4o ‘;% fop - ﬁi by {op ok 'ﬁh T e N e e N e T S e A 0 e 2
e . X e e e e e See i N NN N N N N =x5n
had ; 'E av, o S B BB e o
=) RhL £ § ; R T'\';'l J\V\lji : i" Bl a K a = K = i = K - K - H ehr:':elk K =
20 (5%@2 TG w8 ﬁ'ﬁ TZ_TU #¥ &5 #% o7 &9 &Y &8 0¥ £ #9
[] 512 513 514 515 516 S0 [ s17a7
reset | B0 0 ||| BEOEEBE o B Pl Bl B Bl B | hsync
412( 4= K] K R} ¥ <$: : ¢ 402 ¢ 3% <l: 400 ¢ <L: 276 @ 278 <}-‘:| 280 <':‘: 282 @ :fif ¢ 348
print 1 gate stack search list text list chars +chars 3/ hsync
Pf o _Eﬁ\“%’“ op oy PR P e G 1 o 4)4}-08@ = 1/'210@ Ppdok  Prdoy  opr fpdoy Ppdd fpdey  fopdob
- 411 412 413 414 415 —e 4747
SR EEERERERENE & S AN EENEEE N R T SN N Rl ot
a2 <F}‘: s @ @ R L G‘: i ¢ 392 ¢ 394 308 ¢ 290 ¢ 284 <':‘:| 286 <':| 228 ¢ :.I.?fcekr ¢ 358 4‘: 386
feedback ‘i a ! scan parse execute frame words tokens +tokens (last) rfdu clk
Lpdl  Ppdd 4R &b g v G el Y £+ HY HfEY B B B B B
311 312 313 314 315
target| SO0 Ly SO 0% by 100 by 0 o s JANEE S R R N SN S S
et e S Ao [ [ e R e [ [,
ol B ¥ BT 4 G Y G fY fT w4l fpY HfE 20 Pl ol f SO
I S N LS AN N e N E N S N
Ha e M e e [ ) ] e e ([ o [
S #fY 4 S G0 KU A ey 48 4 48 4 40 ¥ G40 S G {IT
10017 +—| :é> $ :{‘> $ $ ;[> $ 318 j> Eé> $ :@ $ :6> :i) $ :> $
<R: 450d ¢ 438 ¢ 446 ¢ 43:’ ¢ 428 ¢ 404 ¢ W:!‘;‘I’:rm <t l:-].l: ¢ :::v ¢ 340 Q‘j 334 ¢ I3|.D ¢ 30:‘5 @ Eri] ¢ s::“;l ¢ ba?ﬂ <R: d36§ —e 117.ai
sen slots jumps words parse print sram it wipe pass navigate lines wor t'actions ere it stuff ecoder [ 117.a0
ol o B B S Hphl oIl fpdl Bl ol BB Pl L Dl Il fopdl HIL dir
SN LN oS N NS NN N S N oS R S R Y S R S
e RS N S GG S S e SIS A SR S PR S e e

sram



el

floorplan - compiler

target flash/mmc serial red blue
701 709 710 711 712 713 714 715 716 717
® serdes $ _@ Ek)> 3> _Jl‘> :R> :l> @ analog $ $ :D :é> analog ED :é> :D ® analog
G ¢4z_z¢-pa_s¢us@42:@%2&@:“@:53@:5;@5;@:“@:“@gn@?ik\l’i;m@:s
peer write init mmc rea i async res r green green v chr ue e
4 ‘;\L% Pp #J.k ok fop oy el Y P P S P pre @ @Y e P
cs " N . 1 ra| e jl- Ln] 611 N 612 613 614 N 615 616 N 617 — B
60017 o—] i___ _l____ __R _____:lli__: }—H LLI 'Hf’: ' i'v :%> H D> HA :'9 ED H :l> asa ] Anaos vsync
a0s (R L " L ki S Sl 21, <§‘:| ¢ <'3: 272 ¢ 274 <':‘:| 262 d; 266 ¢ 356 @ d-urrﬂm <:E 350
peer L l_ - h Ifd rfl uflr I/d I/d 4 VSYnC
28 ) B8 BE T 50 Bl 08 78 o8 o8 #¢ 0¥ 26 o8 28
reset N 1] I e e N N N N N KN R N =E&
S — m— m— = s H B2 ) u) B N = ) mp e hsync
500.17 +—— I
r::‘:( e K] O R L <E‘: : ¢ 402 <F‘,‘: 39 ¢ 400 @ <L: 276 @ 278 ¢ 280 <':‘: 28 ¢ ?:!: ¢ 348
print 1 gate stack search list text list chars +chars 3/ hsync
£ S mih a5 &0 b w5 Hg 28 B8 HY FE B LY B8 0B HY HY
41 412 413 414 415 = 41747
SRR ERERERERIENER SR S S RS s S E E s
"
a12 % 2= @ Q‘,-] R L <?,‘: : ¢ 392 ¢ 394 ¢ 398 @ 290 <L: 284 <':‘:| 286 ¢ 288 ¢ :?f‘:r ¢ 358 G‘: 36
feedback \‘—I; : scan parse execute frame words tokens +tokens (last) r/du clk
4 Y ' iﬂﬁ*r%bﬁ{“} @Y Y Y ¢ 4V Y f#Y B B
target :__ 31 312 313 314 315 » o
1% e LA Eé) j:> :é> 292 :D bL::k :RD 296 E(> 298 $ 300 i M d
a14 K =26 ¢ 328 ¢ 330 <'f:| command <E': buffer (ECI block <'-: block <':‘: block [\ 360 Q‘: 362 +
feedback unpack bridge pack line interface buffer buffer buffer timer d+ [ 31747
o g 88 &% 28 82 8% of af 8% 20 8%
208
R R S R e N e R S R o R
\/}‘: t:;ﬁ"::- <’f‘: 344 <}‘: 342 @ 336 <}‘: 304 @: 306 <{,: 376 Q‘: 374 ¢ 366 <':‘: w | d-
sram edit edit block symbols tags expander packets encoder d [T 21747
VY 48U 28 P8 B8 vy B8 4V LU 0¥ DT
107 108 109
100.17 +— :::r j> @ . $ :'> $ :ﬂb E}'> $ N :D $
toffrom ¢ 320 ¢ copy ¢ 340 @ 334 ¢ 310 ¢ 308 <l: e ¢ serial \/t 3n ¢ 368 |[—e 117.al
Zd 28 58 £E #8 HE 48 L8 BT w@ BB dir
D D! Dy DP <D D D> <D DP <D D <D DM <D D <D (S D> <D
007 008 009
data :l> control @ address $ :§!> $ :|§> ED $ :l> $
312 <C 314 <"‘,: 316 ¢ 338 @ d_nzh ¢ ?‘90 ¢ iss ¢ 3sal <;‘: 3eal ¢ a:s:faau ¢ b_am.
sram sram sram enter lispatc| chars chars control control cre it strip

sram



floorplan - loader

el

target flash/mmc serial red blue
71011 LIlI i TOU 710 |, [711 | [ 712 71U 714 71I 5], [716 71U
® serdes $ _@ Ek)> :'9 _Jl‘> :R> :l> @ analog $ $ :D :é> analog $ :é> :D Eé> analog
{ﬁ}@lﬁ ¢m>¢ ‘%‘f E ¢i1:"l“g@ =l ¢4£::{c}¢{;::{}6:43{}Gj{fi}@4%!1@{%}@{3{}@{5%@{%}@{5}
e "L_%. .#:} : bbb 'ﬁf_—' NERNNERING N R RN NS
60017 +—— i ke -l p— --R . . .l --: Jnl ‘LI '13”. :I ? 1 1 ? 4 V] msa ] R vsync
R | L (3 (3 P | 17 1 H o . - (o L . chrnlk -
:::' 1 ﬁa ﬁm N—1l J\v—i i | @ N <: 7 ¢ o <':ﬂ o <1; o N o @ <E o
20 (E%JE Loxoaloxis 19 5w Bl 5% 8 Y 4% #E BF 08 5 Y
; TR R R N e
:u?_,s,e,t_ Sl W =4 4 o4 - & E my n uy mY y Y a Y ) y hsync
= umlGEEGEIGEGRGHIGELGFIS PGS, 6w s e
P <o Eﬁﬂ%ﬂ opdsy  Ppsiy 4o R PRk B fHrdt B Pl @l ppdl bl popdl bl fopdob
i 411 412 413 414 415 L. s747
Ky uy Ky wy § ! = B H =y ) ) ) Y y uy B B Y xtal
a12 <’:‘: ‘/:_ @ Q‘,-] R L ¢ : ¢ 392 Q‘: 394 ¢ 398 @ 290 <L: 284 <':‘:| 286 ¢ 288 ¢ ::?f‘:r ¢ 358 G‘: 36
feedback : scan parse execute frame words tokens (last) r/du clk
p 45 ‘%@}V—I?g{:; ‘f?o%'} %E’F U u giﬂﬁ’!‘”} Gt B G Y B e {9 o
: 311 |, [312 |, [313 | [ 314 |, [ 315
target] T Ll 0 Lyl SO SOS Ly ; I N e S R = S R R N SN
3001 +— e Q{: asa ¢ o Cn: ::l: ¢ ass R ¢ 326 <“: 328 ¢ 330 Q‘jmf:andq': :-:uﬁc:r <':‘:| bz::k <": I:::t <':‘: b.:::k ¢ 360 QE 362 d+3ﬂ,ﬂ
ol il B /B fpl T S G B G b B FHE el b el i I
R R N e R e e e e e S o S R e R S
GRS - GG EES G G o G A G RS D GG TR S I G I K
G i B K KT HGIF G W 4 G 48 43 4 HI ﬂ{} Pl S AL
10017 +—| :é> $ :{‘> Ij‘> $ ;[> $ 318 j> @ $ :@ $ :'Q> $ $ :D $
GRS S R NG NG g G S G N GRS 0 SN G R S I G I =g
Py BB Pl /B Pl pdl Pl bl FHE S HE FHl Pl o) ﬂ{} ordd  fopdl &L dir
y y ) wy y Y ) Y y ) Y uy Y uy y D) Y
[ (e e (e e e (e (e [ K (e (e (e (e
I S

sram



floorplan - link

el

target flash/mmc serial red blue
703 704 705 706 707 709 710 71 712 713 714 715 716 77
Ek)> ® SPI _Jl‘> ® :D $ analog $ $ ED $ analog ED $ :D ® analog
a2 ¢ 218 <}E 216 <15:| 420 ¢ :::t ¢ 216 <*: 250 @ 252 (i_-l 264 <‘L; 256 ¢ 254 <l: 270 ¢ I:’Is ¢ 260 6‘: 258
write init mmc read disk async red red dflir green green dfr chr elk blue blue
£E OF DL B 28 0d 89 #d BT 2F £9 £Y BT 29
N e e i : e ] 611 612 613 614 615 616 BN sitai
i o . 7 L= B OB BB B BB P . DR ne
K- 3| = F—t—t o a K @ o A o 8 o [ s (5] s K avan T 350
|_ N h Ifd rfl u/lr I/d Ifd & vsyne
) B8 BE TZ U Bl 78 58 o8 o8 8% &% o¥ &F 49
n —e 51747
reset 2 = o BT 3 RS IS R R 3 S A v
(l R 4 <E‘: : ¢ a0z <‘T: 396 ¢ 400 @ <:L: 276 ¢ 278 ¢ 280 <':‘: 282 @ 3"? ¢ 338
1 gate stack search list text list chars +chars 3/ hsync
: 78 fl Al Al AF A8 48 2 AE o £ Y 0B GY ol
=N Y INE[ 41 412 413 414 |, | 415 N — 41747
1 = I = J ; B H I = B = =Y 2 (oo e e (R xtal
a12 <’:‘:| 2= ¢ ¢ R L <§“: : ¢ 392 <§“: 394 ¢ 398 @ 290 ¢ 284 <':‘:| 286 ¢ 288 <':‘: ::f‘ul: ¢ 358 G‘: 36
feedback ‘i o : scan parse execute frame words tokens +tokens (last) r/du clk
P B @ Hl /T £ p giﬂﬁf% ©@®v 4 v ¥ H#Y 9w Gy #Y B G
tareet i} 1. [308 1, [309 | [370 |, [ 311 | [372 | [ 398 | [374 |, [315
carget 0Bk B By K oy 7 Bt 0 By T T S R T T TR
3001+ - <F}:| e ¢ . ¢ ;:Sk ¢ a5 e ¢ 26 @: 328 ¢ 330 q‘:lﬂ'll::znrdd': :-:::: @ h:::l- ¢ <':‘: I:SI:,I( ¢ 360 Q‘: w | O+
feedback image execute parse load \'1 | unpack bridge pack line interface buffer buffer buffer timer d+ [ 31717
ol 8 HE¥ G S FE ST P ‘D}l € € L P HE PO P PO P HU
208 209 210 211 212 213
IR = R e e L A S S S R S R R S >
@ a52 ¢ 264 ¢ a62 <:C 232 <§‘: 426 ¢ ¢ L:;Ir":rrn <5: 344 <}‘: 342 @ 336 <}‘: 304 @ 306 <C 376 Q‘: 374 ¢ 366 <5“: 364 d-
init search nest g-search code sram edit edit block symbols tags expander packets encoder d- [T 21717
HY #¥ 4 4 U {48 A e 48 48 48 #4¥ 48 ¥ 4T 4 4 4
107 108 109 110 111 112 113
100.17 +— :{‘> $ j\> $ ;[> $ 318 j> @ $ :@ :D :FD lj> $ :L> $
@ 450 ¢ 438 @ 446 430 ¢ 428 @ 404 C’C I:;f:ll ¢ 320 ¢ :::\! ¢ 340 @ 334 <:C 310 @ 308 <C 378 ¢ s::“;l ¢ 37 ¢ 368 |—e 117.al
send slots jumps. words parse print sram 18-bit wipe pass navigate lines words t'actions cre bit stuff decoder [ 117.a0
FE AW B8 4l A Al B o AY 2d BE BT 0 B no BE @E & dic
007 008 009 010 011
D? :p :"b $ _JD :|;> $ data :l> control @ address $ :é> $ :|§> ED $ :l> $
443 @ 440 ¢ s::ﬁ @ 444 ¢ 434 <¥‘: 436 ¢ <:’E 312 ¢ 314 C,C 316 <C 338 @ 332 <:l: 390 ¢ 388 <L: 386 <E‘: 384 @ d:szfial <;“: 380
tail TT address flow y-tokens y-search @sﬂm ls[arlnl sra{nE enter dispatch chars chars control control cre bit strip
t= % e g
sram



floorplan - utilities

el

20017 »—q

10017 «—

flash/mmc serial red blue
709 710 711 712 713 715 716 717
$ analog $ $ ED :b analog EQ :é> :D ® analog
an 118 216 :::t 26 Q‘: 250 4:‘ 252 <‘}_-| 264 @: 256 ¢ 254 <l: ¢ ::f'ls ¢ 260 6‘: 258
write init mm disk async red red dfir green green chr cli blue blue
A8 Y G T B8 08 68 BT D& D B HE wE
N 4 . re il - 611 612 613 615 616 B ci1ai
_;g_____ T T e B B BB B P Bl Pl s P vsync
e e ety 21, Q‘: ¢ <'3: m ¢ 7 <':‘:| 62 d; ¢ 356 @ d‘|rr’::lt <:E 350
N h Ifd rfl uflr I/d 4 vsyne
TG w8 TO_T0 Bl T8 T8 6Y 6L 9 T8 GL #Y
1 512 513 515 516 S0 [ s
o1 =2 ) ; =y y ) y Y > Y D) Y hsync
e e e i e
R ml F i £8 #Y AU BY BY HU 58 G i
i 411 42 |, [ 413 L[ 415 N L s747
Y ' =7 I =Y Y o e e By O B xtal
@ E 392 ¢ 394 ¢ :-)Emt @ h_z.so <L: zt:: <':‘:| mz':: <:': ¢ b::ll;:::f ¢ :?:s G‘: 37:.
TE FL 7 i 5y 28 28 B8 #8 0L 08 58 0 F
1 308 309 310 M 312 313 315
SR R R N e N
::Sk ¢ a58 = ¢ 328 ¢ 330 Q‘jm;:indq': :-:uff:kr (ECI bz::k <'-: <':‘: b!h:k ¢ 360 Q‘: 362 d+
parse load \'1 | bridge pack line interface buffer buffer timer d+ [ 31717
o P G BE P fL Y P Py Ppdd PRI
209 210 211 212 213
2 7 by < bl 1y A B A L
<L: 264 ¢ 462 <%|: 432 426 . <‘f‘: 344 <}‘: 342 @ 336 <}‘: 304 <§|:| 306 <{,: ¢ 374 @ 366 Q‘: 364 d-
search nest g-search code edit edit block symbols tags X, r packets encoder d [T 21747
T DY B f8 o8 28 28 28 o4 £U Bl Bl /Y
109 110 111 112 113
ok bt 10 T bl T I T T
¢ 438 ¢ 446 430 428 ¢ :::\! ¢ 340 @ 334 ¢ 310 @ 308 <l: ¢ s::“;l \/e: 3n ¢ 368 |[—e 117.al
slots jumps words parse wipe pass navigate lines words ‘action: ere bit stuff decoder 4‘. 117.a0
ZOT0: 28 28 28 H 5 $Y T B 0B PE #H m i dir
009 010 011
o b B Ep I ol PO 07 Ly 01 | 1 L 0 L 0
448 ¢ s:;x G: aaa 434 436 <"‘,: 316 ¢ 338 @ 332 ¢ 390 ¢ 388 ¢ <;‘: 384 ¢ d:s:ial <;*: 380
tail address flow y-tokens y-search sram enter dispatch chars chars n control cre bit strip




floorplan - async serial line

el

flash/mmc serial rec blue
1111 ] i | il
It NN NN NN s Nun Res N Ry
- He e s e K e e e e
P 1 fop - W b 4op dob ol Ppe ppdd pd Ppll fppdy ppdd R PRl Ppdr P
e # et 'ﬂ'"‘ NERNNERING N R RN NS
60017 +—— p— . E— --: Jnl ‘LI 'H”: . g 4 =4 4 4 : 35:‘ i e vsync
=) 23 R T'\';'l V:ji : Bl a K a = K = i = K5 - K - H mr:';clk K =
20 %Jﬁg' TG w8 ﬁ'ﬁ 70 Bl nE fAE ol 54 #8 42U o8 0¥ #4
reset : = i1 NEEN . NN NN NN e
50017 o] | V| 4 nd = =% A HA my HA Y A Y ) y hsync
' a10 | 1l o T ] | 32
reset K] R L : K a0z <F‘,‘: 396 [N a0 (B <L: 276 [N 278 ¢ 280 <':‘: 22 [N ar ¢ 348
print 1 gate stack | | searc h list text list chars +chars 3/ hsync
2 b ol ww w0 7 AP B8 128 28 78 #F +8 48 28 48 U
L L - L] 411 412 413 414 N 415 N e 41717
| =% ; } o B =2 = B =7 B 5 o e B ey T B xtal
. :1: . <’:‘: <;:L @ R : ¢ E ¢ 392 Q‘: 394 ¢ ssat @ '290 <L: z::: <':‘:| mz::| ¢ mzz ¢ %:;:-sr ¢ :}:s 4‘: 37:
£U DY ol 08 BL 7 ﬂjf% 28 28 28 28 28 o8 o8 28 &8 o8
t t 1 31 312 313 314 315
target] SO0 L W00 0% b 0 by 0 o s Lo B T T R T B e e
-—fezi: k¢: . <L: %Ehe ¢ :j?k ¢ Iqji <'H_L <}|: uﬁd: <“: b::a <}-‘: asn:{ 4‘:|m.r|,:_:|zand¢ inqi:“t <':‘:| :i;;z <"‘: :Es:t <§‘: :!I% ¢ tiir:Dr ¢ idﬁf _d.+ s
or Lo P Popdd Pppdl R P P Pl Pl P Ppd Ppd prdd ppdd I

20017 »—q

=
&

——e 21747

10017 «—

— 117.al
—= 1i17.ac

dir

=1-1-1-1

sram

0 =S REN R 05 ] SO ) O A HE L T

oo (H oo e o e Hlufion (E o [ s e (o (o0 (H e (o [ e (o
2op WE L fpdE G AL R Yo 4 43 43 G S 43 G S H3E GIF

& = o 10 R O bl Tl 1 ) 1O O ] T S T T

S o (e [ o (e (o e (e e (H on (e [ e e
<op ok Pp b 4op<py dopp  4opnl  4opdny  qopdnl  4opaBl  4openl  4pBy  fopen,  4opdol 4opdol {pdob  4opdol gopdol fopdob

D 0 =S IR NI RN N S RN R N N RN R N S R
[ oo [ (H o (e H e e K e K [ (o (e (e e (e (e

R Il 1



el

floorplan - ether paths

target flash/mmc serial red blue

= T709.a
——= 708.a0
= Ti3.ao
——e T15.17

—
—

— 70
—e 70
——e 70!
e 70
—= 70
—e 70!
= T13.ai
—e T
— T

O e b T T R T T Rl bl ] T el Tl R I T S by T
i GEIGE S N G ERG L NG g gl s e
26 Ak oY Af S U T4 & 20 26 o8 $d £Y o8 §L §b £L £E
Ol | I 122 I = i ==~ — — =~ ——1 | &2 = = B v e R oy e B o ) i
o e T T , GEEGEES 0 G e
25 Ho of o5 of af $5 TE TE o o8 £8 08 o8 o8 £9
reset |t il B B B B BB L B R B [heync
= t%¢ SHIEHREREHIGEIGEIGEISEG) 6 e s eh
2L Be af 5w af af b 4 88 28 48 8 g9 o4 2o 08 fb bb
T BT B R T T B B B B B e e e S
raG mallls 2&¢ SHIGLHIIGERSENGENG S s SGE
£4 fu 1t 5w f o AP 28 28 28 28 ¢ LY po 28 w8 U
target]| SO0 Ll ST 0% bl 50 bl 00 Ll L bl U e TH-ael ™ ol ol T e T S B L
T eMafaME e g S Ao 19 e R R e [ = [,
= 5% =5 oy b= : 28 28 BY £8 0¥ 08 28 FE BT
U e S S R R e R N N N e = IRl = =
AaefHeds Heqad AN S I S T G T G ) K
7Y #E T8 ¥ 68 o8 $8 28 £€ o8 £8 o8 DE pE 0T
R R e e =\ REEHES REENES R SN SN S I = B =3 R
Ao e qe e dade S G N G ER C E C R G =)
78 28 28 28 28 23 ZE PE BN o8 o8 D6 FE HY A dir
et S ] 0 20 ) O 09 S\ RS N R e o I e IRl = IRl =3 R
[ (o (e e (G e e (H o (o on [ [ e (e (e o

-—

¢

00117 «=—
a00..al7?

001.1




stack

target flash/mmc serial red green blue
E- Soe- E- =8 w8 t w8
] gass 88 - BB SRR £ T ORE
Mmoo 1 I )
700 708
async
206 R L 216 R L R L R L R
peer async
{D}@ DlD D D! } {D} D D! D D D! Dy D! D, D! D! D! D D! Dy D'
600 ] e e 1 & 609 610 617.ai
cs = i = 61730
60047 —] AL 4 2 2 ] = vsync
- S o = = —— =1 || S SR H e
peer H 617.17
ﬁ{.l} {l}@ 4]} W i U! [V} Ut U U! @@ I} U U U U I} U U U’ Uy U} U’
500 5032 B0 sod 508 509 510 511 517.17
:Sf’ft_ R4 ) Ky ' uy uy Y hsync
T Al [ el o= e b ok
print 1 gate stack search
op Jol op b op D orbe ool 4o ok fopdb  op o b o> <o op < op 4o op <o op 0
400 491 40 403 404 404 494 A5F 408 409 410 416 AT e sraT
=1 e R LR R B [l
a12 ¢ o= ¢ ¢ ¢ ¢ <": i ¢ 32 (] 34 R 38 & ¥ L L o3ss ¢ 346
feedback H scan parse execute r/du el
St HGRE 4 Uy Jul h O bl O o U U U Ju qpdb 4 db
target| “00 302 303 |, [304 | [ 304 3§ EH 316 317
aoo.ﬁ*g-— B my 1 e =
3001 —
as [} (S T a::k ¢ 458 ¢ U L H o 3s0 ¢ 362 d+
feedback execute parse load timer d+ [ 37T
W W D> p o b op 4o D> <! D D> <D D> Jp D> <0 W op Dok
200 202 203 294 10r 214 215 216 217
e - i T =5 I =
: (] | o d-
464 a62 376 e N 366 [N} 364
search nest expander packets encader d- 21747
ZoRS Bl Bk e, 0 by B B B {u}{u}T
100 106 114 115 116 117 1747
10047 o] $ $ $ analog
403 78 ¢ s:r?izl ¢ 370 ¢ 368 [— 117.al
print tactions erc bit stuff decoder [ 117.a0
G20 g BB Pl o & o g B b Ll Bl b el dir
006 012 013 014 015 016 017
L ; B R R R
390 @ 388 <C 86 <EC 384 ¢ d:::ial ¢ 380
chars chars control ‘control cre bit strip
s § 5 a3
sram



dictionary

target flash/mmc serial red green blue
E- Soe- E- . =8 w8 t w8
13 gese BB = BB S RRE S T RR
Mmoo 1 I “
700 708
async
206 L 216 R L R L R L R
peer async
{D}{)} D N D D, D i } {D}@ D, D D D! D D D! D D’ D! D! D D D, D
A P | o .
cs | 800 S N st S ks Sy uﬂ-$ 60 gizai
60017 e—f =l ] e vsync
08 K& [ 2 4 & @ L 1
peer H 81717
ﬁ@ 4]} W { @ U Ut 1= U U U U U I} U U u Uy u U’
500 _— 504 - 508 509 510 51 51747
:Sfft_ = = ) ' Y 5 hsync
- r:::I & ¢ ¢ Q‘: H ¢ a02 @ 39 a0 [E |1 L k 2
print [] gate stack search
op Jof “op D opby b op b o o> <o b o> <o op < op 4o op <o op 0
400 404 40§ 494 ¥ 408 409 410 416 A7 e #1717
eV =S R H S R =S B [xtal
a12 ¢ ¢ ¢ : d,-: 302 ¢ 388 [N 308 (& ! N H o o3ss <:": 346
feedback 1 scan parse execute rfdu el
4op Wb h eI AR O o <o) U U U Ju qpdb 4 db
target| “00 304 | [ 304 3§ H]
300.17g~— K =y T R
3004 +——
414 458 ¢ R L H o360 <}“: w | d+
feedback load timer. e 31T
D, D» D o b op ol D> <! D D> <D D> Jp D> <0 W op Dok
200 204 205 294 10
e EY =y 7 S = B =
@ 432 426 ¢ 76 <§‘: 374 ¢ 366 <:'C 364 d-
GEEZD Soda expander packets encader d- 21717
7Y , oY o2 £E £8 £8 ny|
100 101 102 103 104 105 106 17.47
| B e B Uk
¢ 50 ¢ 238 @:‘ 235 378 ¢ s::izal ¢ 370 ¢ 368 [— 117.al
send slots jumps tactions crc bit stuff decoder [—* 117.a0
£E K HY H B 4o B 4o ) ol il frld Bk il el dir
000 001 002 003 005 6
=y R =y I Y B Y g { { i B = B = B = B £
a8 ¢ 240 43 :; @ 243 ¢ 233 436 ¢ 390 @ 388 ¢ 386 <EC 384 ¢ d::hl <§‘: 380
tail place address flow y-tokens y-search chars chars control ‘control cre bit strip
§ 5 Gt ¢ g
sram



deleting a word

target flash/mmc serial re green blue
E- Soe- E- =8 w8 t w8
13 gese BE D RE S RRE S T RR
Mmoo 1 I )
700 708
async
406 (3 ] s KR [ (N [ L (3
peer async
{D}{)} DlD D, D } {D} D, D D D! D D D! D D’ D! D! D D D, D
600 N () F=p== u:-r p 1 UUS b ATAT Y O -ll e : 609 610 617.ai
cs = i =15 61730
60047 —] I 7 4 2 2 ] = vsync
aos o ? @ @ G ¢ §
peer H B17.17
40p Lk qop b 40 W i u Ui Ul 40p b 40 dub U <ul U <ul ul U Qul U <ul U <l u
500 Sl — 504 508 509 510 511 51747
:Sf’ft_ ) Ky : uy ) uy Y hsync
- 7= e = = S H €U % R S R S ; d
print [ gate stack search
= b b 5E 50 TP w5 b 28 28 TH BY B e Gl R P
400 491 40 403 404 404 494 A5F 408 409 410 416 AT e mrar
s L L L R R R s ) xtal
m (] = < K5 = = A K o= (o (o H o [ s
feedback H scan parse execute rfdu el
St HGRE 4 4op b h O bl O o U U U Ju qpdb 4 db
target| “00 302 | .| 303 |, [ 304 |,| 304 394 Hi 316 317
| o = = o
3001 —
as [} (S T @j :::: ¢ 458 ¢ U H o 3s0 <}“: 362 d+
feedback execute parse load timer de [ 3747
D, D D) D> p o b op 4o D op Dok
200 202 203 294 10 214 215 216 217
e mY - 7 S = B =
464 @ a6z 376 <§‘: 374 ¢ 366 ¢ 364 d-
search nest expander packets encader d- 21747
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loading applications

target flash/mmc serial red
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loading applications

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :RD :l> $ analog $
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4 #¥ 4 4 /¥ 48 M ey #¥ HY oY f¥ B GV H{Y B4
107 108 109
100.17 +— :{{> $ :Fb 'jf) ® :‘{> $ 318 j:> @ $ j“> $ :H:> ED $ j;> $
<é|:| 450 ¢ 438 ¢ 446 ¢ 430 <':‘: 428 <||‘|:| 404 ¢ t:.x‘l‘:ll ¢ 320 ¢ :12:\! <l: 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ s::zal ¢ 370 ¢ 368 [—= 117.al
send slots jumps words parse print sram 18-bit ‘wipe pass navigate lines words t'actions erc bit stuff decoder _" 117.a0
P HE& fE /Y Y /L P B B Y B S B o i Bl bk fHrd dir
SRR e e e e R o R = e e
448 @ 440 ¢ s::tzk Cﬁ: 444 ¢ 434 ¢ 436 ¢ ¢ 312 <t 314 <F'!|: 316 Cl: 338 @ 332 ¢ 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:szfial Q’C 380
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loading applications

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ a2 ¢ (:": tf:: ¢ 216 ¢ 250 <|}: 252
peer link. write i dlsk async red red
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loading applications

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ a2 ¢ (:": tf:: ¢ 216 ¢ 250 <|}: 252
peer link. write ini a disk async red red
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e 214 <‘:‘:| 454 ¢ 266 ¢ ;:gk ¢ %= ¢ 328 ¢ 330 @mfnind(t :-:of:e:lr <£‘:| :::k ¢ l:::: ¢ b!I:k ¢ 360 ¢ 362 d+
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tail place address flow y-tokens y-search sram sram enter dispatch chars chars control control cre bit strip
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loading applications

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ a2 ¢ (:": tf:: ¢ 216 ¢ 250 <|}: 252
peer link. write ini disk async red red
DP <D wd D irs (s Dp <D D <D Df <D/
28 hip =8 #4 T 28 fY S
cs R S S R
600.17 »—— - - g e o [ I s [
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peer - h
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target
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T 414 <‘:‘:| 454 ¢ 466 ¢ ;.Sgk ¢ /l_l (E‘: 328 ¢ 330 <',‘:| cm:gl:lnd ¢ :-:of:e:lr <£‘:| :::k ¢ ;9:! ¢ b!I:k ¢ 360 ¢ 362 d+
feedback image execute parse \'_L I bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
Y R Y 2E A NE B i3 28 28 RY #E 28 HY 28 Y (Y
208
U = =~ = e = B R =m = e S s 2 R o I = B =~ R =
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@4 #4¥ 4 48 /¥ 48 M oy f#4¥ ¥ 48 48 4 48 4 {4 {Y #
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send slots jumps words parse print sram 18-bit ‘wipe pass navigate lines words t'actions erc bit stuff decoder _" 117.a0
N fY HE HT P P B P BT P S oy P e Rl Pl fRd Py die
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tail TT address flow y-tokens y-search @mm ITTI sram@ enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ a2 ¢ (:": tf:: ¢ 216 ¢ 250 <|}: 252
peer link. write ini disk async red red
D <o wd D irs (s D> <D DP <D DP D!
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feedback j\‘—L H execute frame word tokens +tokens {last) rfdu clic
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feedback image execute parse \'_L 1 pack line interface buffer buffer buffer timer d+ [ 3147
R B fY Hl pE € Y P l 2l fEY #£¥ 08 0Y 0Y KT (Y
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<‘:‘:| asz ¢ 464 ¢ a6z <'|-,: 432 <':‘: 426 ¢ g ¢ :::f‘ir“:; <"‘,: 3a4 ¢ 342 @ 336 ¢ 304 <§|: 306 ¢ 376 <E‘: in ¢ 366 ¢ 364 d-
init search nest g-search code sram edit edit block symbols tags expander packets encader d- [T 21747
@4 #4¥ 4 48 /¥ 48 M oy f#4¥ ¥ 48 48 4 48 4 {4 {Y #
107 108 109
10017 +— o - B ) ) =y = 318 Y B HA Ky Y Y uy Yy Y Y
<é|:| 450 ¢ 438 ¢ ¢ 430 <':‘: 428 <||‘|:| 404 ¢ t:.x‘l‘:ll ¢ 320 ¢ ::zpz\! <l: 340 @ 334 ¢ 310 ¢ 308 ¢ 378 <EC s::zal ¢ 370 QC 368 [—= 117.al
send slots jumps words parse print sram 18-bit ‘wipe pass navigate lines words t'actions erc bit stuff decoder _" 117.a0
N fY HE HT P P B P BT P S oy P e Rl Pl fRd Py die
SRR R R e R s T e I R - e = R
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tail TT address flow y-tokens y-search @mm ITTI sram@ enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :RD :l> $ analog $
<*:‘:|456¢ ¢m¢ ¢£;¢215¢2w¢m
peer link. write ini disk async red red
28 hip =8 #4 g S 28 ad of
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feedback J\‘—L execute frame word {last) /d I

£Y £8 ¥ =% 2Y 0l 8 28 06
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target 311 312 313 314 315
ka7 B o B B B S I I R R R
T a14 <‘:‘:| 454 ¢ 266 ¢ ;:gk ¢ b= ¢ 330 <',‘:| mI:gl:lnd ¢ :-:of:e:lr @ bl::k ¢ I:::: ¢ b!I:k ¢ 360 ¢ 362 d+
feedback image execute parse \'_L 1 pack line interface buffer buffer buffer timer d+ [ 3147
R B fY Hl pE € Y P l 2l fEY #£¥ 08 0Y 0Y KT (Y
208
U = =~ = e = B R =m = e S s 2 R o I = B =~ R =
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init search nest g-search code sram edit edit block symbols tags expander packets encader d- [T 21747
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<é|:| 450 ¢ 438 ¢ 446 ¢ 430 <':‘: 428 <||‘|:| 404 ¢ t:.x‘l‘:ll ¢ 320 ¢ ::zpz\! <l: 340 @ 334 ¢ 310 ¢ 308 ¢ 378 <EC s::zal ¢ 370 QC 368 [—= 117.al
send slots jumps words parse print sram 18-bit ‘wipe pass navigate lines words t'actions erc bit stuff decoder _" 117.a0
N fY HE HT P P B P BT P S oy P e Rl Pl fRd Py die
SRR R R e R s T e I R - e = R
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tail TT address flow y-tokens y-search @mm ITTI sram@ enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red
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init search nest g-search code sram edit edit block symbals tags expander packets encader d T 21747
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send slots jumps words parse print sram 18-bit ‘wipe pass navigate lines words t'actions erc bit stuff decoder _" 117.a0
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tail TT address flow y-tokens y-search @mm ITTI sram@ enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red
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® serdes $ _% Ei> :RD :l> ) analog
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loading applications

target flash/mmc serial red
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L R L h

reset

50017 &—

4
B}
ay L

413 | [414 ], [ 415 — at7.47

g Ity

oS

8
T
s
g

E
7Y
B

a12
feedback

LY T8 o Y

o <=
X

21 ol #8 HY /Y

5 >
a &
Sl
target l» 311, [ 312, [ 313 [ 314 |, ] 315
ka7 B o B B B . S I I R R R
T 414 <‘:‘:| 454 ¢ 466 ¢ ;.Sgk ¢ = ¢ 26 N 328 ¢ 330 <',‘:| cm:gl:lnd ¢ :-:of:e:lr <£‘:| :::k ¢ ;::: ¢ b!I:k ¢ 360 ¢ w | O+
feedback image execute parse \'_L unpack bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
2e 88 £8 &% 2% 5% 3 gp £8 23 2o £2 £€ 2L o¢ af 20 25
208
U = =~ = e = B R =m = e S s 2 R o I = B =~ R =
<‘:‘:| as2 ¢ 464 ¢ 462 <'|-,: 432 <':‘: 426 ¢ ] ¢ :::f‘ir“:; <"‘,: 344 ¢ 342 @ 336 ¢ 304 <§|: 306 ¢ 376 <E‘: 374 ¢ 366 ¢ w | d-
init search nest g-search code sram edit edit block symbols tags expander packets encader d- [T 21747
f¥ #¥ 4 /Y /Y 48 M ey 48 /¥ 48 48 Y 48 4T /Y HU #IT
107 108 109
100.17 +—| :{{> $ :Fb 'jf) ® :‘{> $ 318 j:> @ $ j“> $ :H:> ED $ j;> $
@ 450 ¢ 438 ¢ 446 ¢ 430 ¢ 428 @ 404 ¢ I:x‘l‘:’ll ¢ 320 ¢ :12:\! ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ S::zal ¢ 370 ¢ 368 [— 117.ai
send slots jumps words parse print sram 18-bit ‘wipe pass navigate lines words t'actions erc bit stuff decoder _" 117.a0
P HE& fE /Y Y /L P B B Y B S B o i Bl bk fHrd dir
SRR e e e e R o R = e e
448 @ 440 ¢ 5::;( ¢ 444 ¢ 434 ¢ 436 ¢ ¢ 312 ¢ 314 <F‘!': 316 Cl: 338 @ 332 ¢ 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:szfial Q'C 380
tail place address flow y-tokens y-search sram sram sram enter dispatch chars chars control control cre bit strip
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~ ~
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P ° o o5 05 05 3
35 8888
Qo (SI=1=1-]



loading applications

target flash/mmc serial red
[] [ L

701 709 710
® serdes $ _% Ei> :RD :D :RD :l> $ analog $
w (Hes H o H e oo o Hom o[

cs

60017 —

boot
disk
U
1

25 Ak 0% Y Y 0¥ »F&fﬁ%{"% 2 B

i~

o

d

i ey
Mi;‘:: L]
; N
%
e

n
"y & N
:u?_ieft_ B 4 — 4 — = | M M
reset i R L ¢ : ¢ 396 ¢ a0
print 1 tack search
2T 5w T 5B g 103 7Y RY
411 412 413 414 415 — 41747
J a1 l = |3 B B B B e D ) xtal
a12 <‘:‘: & @ N 6; : @; 394 <E: 398 @ 290 <‘L; 284 @] 286 d; 288 ¢ I:Il:::r R 358 6; 346
feedback J\‘—L : parse execute frame words tokens +tokens (last) rfdu clk
/Y #id H#¥ 4G i ﬂ:ﬂ t 4 ¥ 4#¥ ¢ 43 44 f# B3 B
target " l» 311, [ 312, [ 313 [ 314 |, ] 315
o s B B ; S I I R R R
R 414 <‘:‘:| 454 ¢ 466 ¢ ;:gk as8 /l_l ¢ 26 N 328 ¢ 330 Q‘j m:gn;nd ¢ :u:::lr <f‘:| bl::k <:L: ;::k <':‘: :I:'k ¢ 360 ¢ 362 d+
feedback image execute parse load \'_L unpack bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
R B8 B 58 Y AU 4B 28 #8 A% B #8 08 wY Y 55 #Y
208
IR e e e e e AR IE S MR S e 8 R e o e = R = R =
<‘:‘:| asz ¢ 464 ¢ a6z <'|-,: 432 <':‘: 426 ¢ g ¢ r:}‘::; <"‘,: 3a4 ¢ 342 @ 336 ¢ 304 <§|: 306 <l: 376 <E‘: in @ 366 Q‘: 364 d-
init search nest g-search code sram edit edit block symbals tags expander packets encader d T 21747
HY #¥ 4 4 44U 44 M ey 48 48 48 48 w4 H#E¥ YT 4 HU K
@ 450 ¢ 438 ¢ ¢ 430 <':‘: 428 @ 404 ¢ I:x‘l‘:ll ¢ 320 ¢ :302:\! ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ S::“;l ¢ 370 ¢ 368 [— 117.ai
send slots jumps words parse print sram 18-bit ‘wipe pass navigate lines words t'actions erc bit stuff decoder _" 117.a0
o fY ¥ & Y KT /Y HY HE o HE KO P Pl HY . @l FHE die
SRR e e e e R o R = e e
448 @ 440 ¢ 5::;( ¢ aaa ¢ 434 ¢ 436 ¢ ¢ 312 ¢ 314 <F,!‘: 316 Cl: 338 @ 332 <3: 390 ¢ 388 ¢ 386 CI\: 384 ¢ d:s:fial Q'C 380
tail TT address flow y-tokens y-search @mm ITTI sram@ enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red
701 709
® serdes $ _% :l> $ analog $
<*‘i:| 456 ¢ ¢ a2 tf:: ¢ 216 ¢ 250 <|}:
link disk d
peer write i async res
#5 bk oG BE M 28 0
es [0 L[] et Lot ey 7 )
600.17 +— [ SELS P EEEE T —
a8 (B L R ,l/' 21 @ ¢
peer L h
20 g%ﬁzf og &l T
Ln . ¥ i -y A
:u?_ieft_ o P =4 E =Y 1 4
r:m q sl R : ¢ a0z ¢ 396 ¢
print 1 gate tack s
2Y B o wE g B8 8
411 412 413 414 415 — 41747
R IS R 0 S e e S R ot
4u<’:‘: d= @ :¢392¢3%@393@290@2&!@!&@m@::i%—ass@u&
feedback J\‘—L 1 scan parse execute frame words tokens +tokens (last) rfdu clk
@Y i Hfd G4 S G 48 Y 48 #9¢ 43 4 8 B B3
target " l» 311, [ 312, [ 313 [ 314 |, ] 315
o s B B S I I R R R
R a14 <‘:‘:| 454 ¢ 266 ¢ ;asgk ¢ 26 N 328 ¢ 330 @mn:?:nnd(}‘: :u:oler Q‘:I bl::sk ¢ l:::: <':‘: b!h:'k ¢ 360 ¢ 362 d+
feedback image execute parse unpack bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
wE nl 8 BT g £8 28 2o #2 88 ¢ a¢ € 20 25
208
PR B e N S S S R S R
<‘:‘:| asz ¢ 464 ¢ a6z 432 ¢r:}‘::rrn<"‘,: 3a4 ¢ 342 @ 336 <‘}: 304 <§|: 306 <l: 376 <E‘: in ¢ 366 ¢ 364 d-
init search nest g-search sram edit edit block symbals tags expander packets encader d T 21747
@t ¥ H#Y #4 4 HE R Yy #¥ 4¥ 4V #fv 4v fY /Y 44 G B4
S T T e SRR e R e I = B
10017 =——
@ 450 ¢ 438 ¢ 446 ¢ 430 <':*: 428 @ ¢ 320 ¢ :12:\! ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ s::“;l ¢ 370 ¢ 368 [— 117.ai
send slats jumps words parse 18-bit wipe pass navigate lines words t'actions crc bit stuff decader _" 117.a0
oY HfY ¥ & 4 /4O Y B Y g S el Hi Hdd /d HIE dir
B T T T B B e T e T R e R B
448 @ 440 ¢ S:tzll ¢ aaa ¢ 434 ¢ 436 ¢ ¢ 312 ¢ 314 <F,!‘: 316 Cl: 338 @ 332 <E: 390 ¢ 388 ¢ 386 CI\: 384 ¢ d:szfial Q'C 380
tail TT address flow y-tokens y-search @mm ITTI sram@ enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red
701 709
® serdes $ _% Ei> :l> $ analog $
@ﬁ@: A w2 (@ 5:&@:“@2:5:('}:
peer i write i It async res
/Y L4 ¥ ﬁi o PO P
i e W . g e ey 7
60017 — o o e o e = [
as  [\& L 3 + } T feled=y b1 @ ¢
peer L v h
@@[Egjﬂfﬁﬂjﬁﬂ il ow
reset | = EH—E——For—D) mY B £ R =Y
qd k H w (] o

n
1
1
1
1
1
1
D| D <D :
1 - 411 412 413 414 415 — 4717
R IS R 0 S e e S R ot
a12 <‘:‘: d= @ <t,:| : ¢ 392 @ 394 <l: 398 @ 290 <‘L; 284 @:I 286 <1; 288 ¢ ::I.:::r N 3s8 ¢ 346
feedback J\‘—L : scan parse execute frame words tokens +tokens (last) rfdu clk
@Y i Hfd G4 )y @Y 4¥ #Y @Y #¥ 9 49 #9 B 44
target " l» 311, [ 312, [ 313 [ 314 |, ] 315
gkl v B o B B S I I R R R
R a14 <‘:‘:| 454 ¢ 266 ¢ ;asgk ¢ ¢ 26 N 328 ¢ 330 <',‘:| m:gn;nd ¢ :u::: @ bl::k ¢ l::k ¢ bSI:k ¢ 360 ¢ 362 d+
feedback image execute parse unpack bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
wE nl 8 BT g 28 £& < £ 8¢ £E #E 2P 25 2T
208
P e s S S R N S R o R
<‘:‘:| asz ¢ 464 ¢ a6z <'|-,: ¢ r:}‘::; <"‘,: 3a4 ¢ 342 @ 336 <‘}: 304 <§|: 306 <l: 376 <E‘: in @ 366 Q‘: 364 d-
init search nest | sram edit edit block symbals tags expander packets encader d T 21747
S #fE 44 HY 8 A @ @S I HY H¥ HU Y R HI
£ RERES R SN . S T e e e
10017 =—— =
@ 450 ¢ 438 ¢ ¢ 430 <':*: 428 @ 404 < f:;fl:ﬂm N :12:\1 ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ s::“;l ¢ 370 ¢ 368 [— 117.ai
send slots jumps words parse print sram wipe pass navigate lines words t'actions crc bit stuff decader _" 117.a0
P fEY ¥ f& HE Ho Hl e Pl /Y Ho PO o o P b fHrdodir
B S B B R T R 7 R e T B = = R R
448 @ 440 ¢ 5::;( ¢ aaa ¢ 434 ¢ 436 ¢ ¢ 312 316 Cl: 338 @ 332 <E: 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:szfial Q'C 380
tail TT address flow y-tokens y-search @mm sram@ enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :RD :D :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ ¢ 418 <':‘: 416 <",-:| 420 (:": tf:: ¢ 216 ¢ 250 <|}: 252
peer link. init mmc read disk async red red

28 Ak 7Y éﬂwﬁﬁwﬁ& Tk G 2P Hd o

B8 Rl s s s = = 5
60017 +—| mEm s - - ol Ll I
ws (G ¢ ; ¢ R el K H
peer L ﬁ ;J v h
IR0 gﬁuﬁi1ﬁﬁiﬁg i T8 aU
reset = d 7 : : v L Y uy
50047 ¢— .0 mal) | ":Vr\I L md v E f‘> d ]
r:m q i R : ¢ a02 ¢ 396 ¢ a0
print 1 gate stack search
2Y B o wE g 58 B8 Y
411 412 413 414 415 — 41747
B B | P E =S I = B = > v ey | ey R xtal
a12 <‘:‘: d= @ : ¢ 392 @ 394 <l: 398 @ 290 <‘L; 284 <':‘:| 286 ¢ 288 ¢ ::I.:::r @ 358 ¢ 346
feedback j\‘—L : scan parse execute frame words tokens +tokens (last) rfdu clk
/Y #id H#¥ 4G )y @Y 4¥ #Y @Y #¥ 9 49 #9 B 44
target " l» 311, [ 312, [ 313 [ 314 |, ] 315
gk 7 B S I I R R R
3001 +— loc
a14 <‘:‘:| 454 ¢ 266 ¢ ;:gk ¢ 26 N 328 ¢ 330 Q‘j m:gn;nd ¢ bbl:ﬁakr <f‘:| bl::k <:L: ;::k <':‘: :I:'k ¢ 360 ¢ 362 d+
feedback image execute parse unpack bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
R B8 B 58 g £2 28 22 22 82 oo me 2E &0 2T
208
P O e e e e e o S = e R =
<‘:‘:| asz ¢ 464 ¢ a6z 432 ¢ r:}‘::; <"‘,: 3a4 ¢ 342 @ 336 ¢ 304 <§|: 306 <l: 376 <E‘: in ¢ 366 Q‘: 364 d-
init search nest g-search edit edit block symbals tags expander packets encader d T 21747
T8 /8 48 HY 44U H8 28 28 #8 48 B8 44 2B 46 DT
S T e e SRR R e B B
10017 =——
@ 450 ¢ 438 ¢ ¢ 430 <':‘: 428 @ 404 ¢ 0 :302:\! ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ S::“;l ¢ 370 ¢ 368 [— 117.ai
send slats jumps words parse print wipe pass navigate lines words t'actions crc bit stuff decader _" 117.a0
P fE ¥ L& /Y /Y /D Pl /Y Ho PO o o P b fHrdodir
B S B B T R R e T B = = R R
448 @ 440 ¢ 5‘::;( ¢ aaa ¢ 434 ¢ 436 ¢ ¢ 316 Cl: 338 @ 332 <3: 390 ¢ 388 ¢ 386 CI\: 384 ¢ d:szfial ¢ 380
tail place address flow y-tokens y-search sram enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :RD :D :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ ¢ 418 <':‘: 416 <",-:| 420 (:": tf:: ¢ 216 ¢ 250 <|}: 252
peer link. init mmc read disk async red red

28 Ak 7Y éﬂwﬁﬁwﬁ& Tk G 2P Hd o

e s il e N
cs b b B 3
R L R LA R{ L1 LAl L1 R L
I |- 1V V
600.17 »— o g g o e o [ 1= = |
5 Y g * = ) - T @ VH
08 o m = A 1 21 N

La
=N
4|
?TL
2

oY B

£ 'hs ol 5o i ot

reset 4\|- =) =] =~m H L] N
50017y P —2] ] gl 1 E =Y 1 4
r:m q i R L ¢ : ¢ a02 ¢ 396 ¢ a0
print 1 gate stack search
2 & Eﬁ Rl ®E 7 Y AE B8 ZE B U
411 412 413 414 415 — 4717
S A= i 1= TR B B R e e T el
a12 <‘:‘: & ] 6; : ¢ 392 @; 394 <E: 398 @ 290 <‘L; 284 @] 286 d; 288 ¢ I:Il:::r @ 358 6; 346
feedback J\‘—L 4 : parse execute frame words tokens +tokens (last) rfdu clk
4 £ o0 g 2t 328 28 #¥ Y ©8 pb 4¥ [T 2L
target B 311 312 313 314 315
ki > R A S I I R R R
3004 +—y -
214 <‘:‘:| 454 ¢ 266 s::fk a58 328 ¢ 330 @mn::;nd(}‘: :-:n:r <£‘:| :::k ¢ ;::: ¢ b!I:k ¢ 360 ¢ 362 d+
feedback image execute parse load bridge pack line interface buffer buffer buffer timer [ AT
R #E £ WY 28 28 #8 48 w8 oW &Y 53 2H
SR B e SN E NN S e R N
24 R4 =4 = 24 24 R4
20017 =—
<‘:‘:| as2 ¢ 264 ¢ a62 <'|-,: 432 <':‘: 426 ¢ 8 3a8 ¢ 342 @ 336 ¢ 304 <§|: 306 ¢ 376 <E‘: P/ ¢ 366 ¢ 364 d-
init search nest g-search code edit edit block symbals tags expander packets encader d T 21747
TE RE #¥ H¥ 48 48 N $E B8 P¥ +¥ /Y 40U 0B HB 0T
| 7 109
T e e e e e S S SR R S = R =
@ 450 ¢ 438 ¢ ¢ 430 <':*: 428 @ 404 ¢ :12:\! ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 <EC s::zal ¢ 370 QC 368 [—= 117.al
send slats jumps words parse print sram wipe pass navigate lines words t'actions crc bit stuff decader _" 117.a0
P HE& fEY /YT Y B P B Py P P P Pk il Pl Pl Hrdd dir
007 009
e Rt =y e By = B % R > FEE mh (R = b [ > R =P [ = R =5 S 1)
448 @ 440 ¢ s::tzll ¢ 444 ¢ 434 ¢ 436 ¢ ¢ 312 316 Cl: 338 @ 332 ¢ 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:szfial Q’C 380
tail place address flow y-tokens y-search sram sram enter dispatch chars chars control control cre bit strip




loading applications

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :RD :D :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ a2 ¢ 418 <':‘: 416 <",-:| 420 (:": tf:: ¢ 216 ¢ 250 <|}: 252
peer link. write init mmc read disk async red red
28 g AL A& 0 0 b D 28 0O PG
" N 4 N A 1 »Ii e !i}ii_! Y
cs R L R _V ] M ]_H LAl L L1 :}‘b $
60017 +—| C L PEELE EEEE T LN mwm ol - — L
ws K& L (3 L K&l _— = L 21 @ N
peer L L h
IR0 g@uﬁyjﬁgjﬁiqﬁﬁlﬁﬁlﬁﬁ 7w ww
Ly T : X : i N A
:u?_ieft_ el ) =4 S - B E my 1 1
r::fz ] R L R L ¢ : ¢ anz ¢ 396 ¢ aoo
print 1 gate stack search
GO ﬁﬁ w8 Fg fl S A 88 g BE
411 412 413 414 415 — 4717
TR T R T T s R T s R e e B [al
a12 <‘:‘: & ] ] L 6; : ¢ 392 @; 394 <E: 398 @ 290 <‘L; 284 @] 286 d; 288 ¢ I:Il:::r¢ 358 6; 346
feedback J 4 1 scan parse execute frame words tokens +tokens {last) r/du clic
®/Y £Y oW e 7 uﬁgww 2 £ £ £ ¥ Y ¥ /Y /T Y
target I l» 3 | [312],[313],[314 [ ] 315
ol B o e B I Dl R R o
T 414 <‘:‘:| 454 ¢ 466 s::?k 458 ¢ 26 KH 32 ¢ 330 @“"fﬁﬂd(; ;:‘;; qﬂ :?":" ¢ ;::‘ ¢ :':Jk ¢ ) ¢ 2 d+
feedback image execute parse load unpack bridge pack line interface buffer buffer buffer timer [ AT
R 8 BE ok ¥ ob 4F £8 23 2L g2 £f 2L Y 2o 2D 2T
20017 =—— :é> ; :I;> =% - :D :é> $ :"> ED $ j‘> $
<‘:‘:| 452 464 a 426 N~ & 344 ¢ 342 @ 336 ¢ 304 <§|: 306 ¢ 376 <E‘: 374 ¢ 366 ¢ 364 d-
init search ne: code edit edit block symbals tags expander packets encader d T 21747
T By GBI Gl ol 4% 2% H¥ 0 H¥ GU 0¥ GU 0
SR e e R Pl B R T T o T~ -
10017 +—
<':‘:| 450 ¢ 438 <:'C <C 430 <':‘: a28 <':-:| a04 <E*: ::zpzy ¢ 340 <'}|_-| 334 <L: 310 <'}|: 308 ¢ e ¢ s::zal ¢ 370 Q‘: 368 [—= 117.a
send slats jumps words parse print sram wipe pass navigate lines words t'actions crc bit stuff decader _" 117.a0
T #E pEY HY 2B B G B P BE Bl Y Gl L e @i die
e B R R B B ST S R e e R = IR = IR £~ IR
a4g @ 440 ¢ s:::k <’C aaa ¢ 431 <':‘: a36 ¢ ¢ 12 316 ¢ EEL] @ 232 <3: 390 ¢ 288 ¢ 386 <':: 384 ¢ d:s:fial <’:*: 380
tail TT address flow y-tokens y-search @mm sram@ enter dispatch chars chars control control cre bit strip



loading applications

cs

60017 —

reset

50017 &—

target flash/mmc serial red
701 709 710
® serdes $ _% :RD :l> $ analog $
406 <*‘i:| 456 ¢ ¢ (:": :024 ¢ 216 ¢ 250 <|}: 252
peer link. disk async red red

=3

i~

o

S ey

target

30017 —
3001 +—

20017 =—

joxe,

402

£ &

G

413

414

—e 41747

100.17 +——

O NHEE R B B o ey R xtal
a12 6; ¢ 392 @; 394 <E: 398 @ 290 <‘L; 284 @] 286 d; 288 ¢ I:Il:::r @ 358 6; 346
feedback J 4 scan parse execute frame words tokens +tokens (last) rfdu clk
£ o o Eb‘ S @Y 4¥ #Y 4#¥Y #Y 94U 49 #9 B 44
311 312 313 314 315
& ; [ SR R S R R R S
214 <‘:‘:| 454 ;.Sgk A_l ¢ 326 M 328 ¢ 330 @mn::;nd(}‘: :-:of:e:lr <£‘:| :::k ¢ ;::: ¢ b!I:k ¢ 360 ¢ 362 d+
feedback image parse \'_L | unpack bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
RE B RE Y ¥ A gy 88 8¢ oY go 88 e SN pE w BT
208
& o B B e e B e e e e B R R
<‘:‘:| 52 462 <'|-,: 432 <':‘: 426 ¢ ] ¢ :::f‘ir“:; <"‘,: 344 ¢ 342 @ 336 ¢ 304 <§|: 306 ¢ 376 <E‘: 3r ¢ 366 ¢ 364 d-
init nest g-search code sram edit edit block symbals tags expander packets encader d- [T 21747
TY fE HE HE W W 2 48 28 8 vk T LU 0N G 0L
107 108 109
e IS o R e o R X R X R S A S RS R R R o B o R =
@ 450 ¢ 438 ¢ 446 ¢ 430 <':*: 428 @ 404 ¢ t:;fl:::n ¢ 320 ¢ :12:\! ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ s::zal ¢ 370 ¢ 368 [—= 117.al
send slats jumps words parse print sram 18-bit wipe pass navigate lines words t'actions crc bit stuff decoder [ 117.a0
e fEd HfE& HET /T YT Y /Y KT Y HE /Y PO P B HE HE KO die
007 008 009
7 Rt =y ey By B o B uy B > T e E o ey S B B > I u B = JR ¥ B
448 @ 440 ¢ s::tzll ¢ 444 ¢ 434 ¢ 436 ¢ ¢ 312 ¢ 314 <F,!‘: 316 Cl: 338 @ 332 q: 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:sz:ial Q'C 380
tail place address flow y-tokens y-search sram sram sram enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red
701 709
® serdes :RD :l> $ analog $
406 <*‘i:| 456 (:": tf:: ¢ 216 ¢ 250 <|}:
peer link. disk async red
B & g T 28 oY
5 N e " e
cs ; =i s e | & Y
600.17 »—— =l o e
ws (5] == | GG
peer L - h
o 5%1 oA XY

reset ~£\|-

50017 +—— mall $ f}> $ $
= (4 o [l e m ]
£ 5w ; A 88 #E

39 i) $ :D i‘> 411 ED 412 413 Ep 414 $ 4;:25 jl> $ _X‘t;‘i”
oGl CIENG NG G GRS G I G G R G
oY 55 o o8 B8 58 928 £8 T8 ok o8 7% 75

5 >
a &
g
target l» 311, [ 312, [ 313 [ 314 |, ] 315
ggg.:?g — :‘9 - j> :":> :D 294 :lb Ep :é> :l> $
. 414 <‘:‘:| 454 ¢ 26 N 328 ¢ 330 <',‘:| m::;nd ¢ :u:oler Qﬂ bl::k ¢ l:::: <':‘: b!h:'k ¢ 360 ¢ 362 d+
feedback image unpack bridge pack line interface buffer buffer buffer timer [ AT
R T A 28 #8 28 f#Y £8 08 00 58 Y BE
208
e o et ol S ol 0 el 1 by Sy BB L T
<‘:‘:| 452 ¢ g ¢ r:}‘::; <"‘,: 344 ¢ 342 @ 336 <‘}: 304 <§|: 306 <l: 376 <E‘: 374 ¢ 366 ¢ 364 d-
init sram edit edit block symbals tags expander packets encader d T 21747
TY fE TN W Bl B8 PU Y wyw B8 08 08 0¥ Bl
10017 +—— :{{> :‘{> $ 15?57 j:> - @ - $ j\‘> $ :"D ED $ :I> $
<¥‘:| 450 438 428 <||‘|:| 404 ¢ t:;fl:::ll ¢ 320 ¢ :12:\! ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ s::zal ¢ 370 ¢ 368 [— 117.ai
send slats parse print sram 18-bit wipe pass navigate lines words t'actions crc bit stuff decader _" 117.a0
P H & O Py Pl Pl B Y B Y P Pk e Bl Pl Hrdd die
SRR e e e e R o R = e e
448 @ 440 ¢ s::tzll ¢ 444 ¢ 434 ¢ 436 ¢ ¢ 312 ¢ 314 <F,!‘: 316 Cl: 338 @ 332 <E: 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:szfial Q'C 380
tail TT address flow y-tokens y-search @mm ITTI sram@ enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red
701 709
® serdes :RD :l> $ analog $
06 <*‘i:| 456 (:": tf:: ¢ 216 ¢ 250 <|}:
peer link. disk async red
B A kB 28 0o
cs 3 5 3 uy
60017 »— ; -l- - - ;V: = :V :> ]
s (R ]| | GG
peer L - h
o rE%@j oA XY
L]
reset [l b2 THE B
":‘:[ q ¢ : ¢ a02 ¢ 396 ¢
print 1 gate tack s
2 & :Eﬁ ; A 58 BY
411 412 413 414 415 — 41747
5 ORHE R e o e xtal
412 <F}: <"‘; : ¢ 392 @ 394 <l: 398 @ 290 <‘L; 284 @:I 286 d'; 288 ¢ ::::f‘:r\}— 358 ¢ 336
feedback J : scan parse execute frame words tokens +tokens (last) rfdu clk
£ o o Eb‘wru} ©@®v 4¥ 4L @Y #¥ 94U 4Y #Y B Y
target " l» 311, [ 312, [ 313 [ 314 |, ] 315
e o S I I R R R
3004 «—| oo @ a5 ¢ 26 K&l 32 ¢ 330 @mfnind(}‘: S <':‘:| block <'-: block <':‘: ek ¢ 380 ¢ w | d+
feedback image unpack bridge pack line interface buffer buffer buffer timer [ AT
RE B T A 28 #8 28 f#Y £8 08 00 58 Y BE
208
| V] o) | Lo PR = I = = 7 B = [l = 7w = > R = B =
<‘:‘:|452 ¢ g ¢r:}‘::rrn<"f: 3M¢M2@m¢ 3M<§|:306<l: 376¢ 3?4@3566: 364 d-
init sram edit edit block symbals tags expander packets encader d T 21747
Y #¥ T W B8 fd B8 R¥ vk ¥ DU 0l D8 D0
100.17 +— :{{> :‘{> $ 15?57 j:> - @ - $ j\‘> $ :"D ED $ :I> $
<é,:| 450 438 430 428 <||‘|:| 404 ¢ t:;fl:::n ¢ 320 ¢ :12:\! ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 <EC s::zal ¢ 370 ¢ 368 [—= 117.al
send slats words parse print sram 18-bit wipe pass navigate lines words t'actions crc bit stuff decader _" 117.a0
P H & O P Pk Pl B B P B HY P ppor fHfrld Pl frdd Hrdd die
SRR e e e e R o R = e e
448 @ 440 ¢ s::tzll ¢ 444 ¢ 434 ¢ 436 ¢ ¢ 312 ¢ 314 <Ff‘: 316 Cl: 338 @ 332 <3: 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:szfial Q’C 380
tail TT address flow y-tokens y-search @mm ITTI sram@ enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red

701 709
® serdes $ _% Ei> :RD :l> $ analog $
406 <*‘i:| 456 ¢ ¢ a2 ¢ 418 (:": tf:: ¢ 216 ¢ 250 <|}:

eer link write init disk async red

20 A4 L #§ 2T 2T bk BE 28 a7
M . S =1 = I

600.17 »—— e ] e

aos [ ( é : R — R baa | K& H

N T . i N N
:u?_ieft_ S 4 — — = | ) M M
r::fz q sl R L ¢ : ¢ a0z ¢ 396 ¢
print 1 gate tack s
2Y By oP 58 o I HE 58 B8
411 412 413 414 415 — 41747
B | P = I E =S B = B = B> o B o xtal
a1z [R & 6; : ¢ 392 @; 394 <E: 398 @ 290 <‘L; 284 @] 286 d; 288 ¢ I:Il:::r N 3s8 6; 346
feedback J\‘—L : scan parse execute frame words tokens +tokens (last) rfdu clk
/L Hi HE o i Eb‘ S @Y 4¥ #Y 4#¥Y #Y 94U 49 #9 B 44
target " l» 311, [ 312, [ 313 [ 314 |, ] 315
s e DD ; S I I R R R
R 414 <‘:‘:| 454 ¢ 466 458 &= ¢ 26 N 328 ¢ 330 Q‘j mI:gl:lnd ¢ :u:oﬁ:kr @:I :::sk <:'-: ;:Sk ¢ :I:k ¢ 360 ¢ 362 d+
feedback image execute load \'1 unpack bridge pack line interface buffer buffer buffer timer e 31T
nE B e BY pp £f 2L 2Y £2 82 £o me pE 50 2T
208
[y S L D e N e N e R R s =
<‘:‘:| 52 ¢ 464 432 <':‘: 426 ¢ ] ¢ r:}‘::; <"‘,: 344 ¢ 342 @ 336 ¢ 304 <§|: 306 <l: 376 <E‘: 3r @ 366 Q‘: 364 d-
init search g-search code sram edit edit block symbals tags expander packets encader d T 21747
S #fY HL @Y ¥ M e 48 /48 48 48 Y 48 4T /Y G #IT
B B =X R I TR R RS N Y e R o = R
10017 =——
@ 450 ¢ 438 430 <':‘: 428 @ 404 ¢ t:;fl:::ﬂ ¢ 320 ¢ :302:\! ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ S::“;l ¢ 370 ¢ 368 [— 117.ai
send slats words parse print sram 18-bit wipe pass navigate lines words t'actions crc bit stuff decader _" 117.a0
P B fE ¥ H pld HY HE o HE B P PpL HY Pl pd FHE die
SRR e e e e R o R = e e
448 @ 440 ¢ 5::;( ¢ aaa ¢ 434 ¢ 436 ¢ ¢ 312 ¢ 314 <F,!‘: 316 Cl: 338 @ 332 <3: 390 ¢ 388 ¢ 386 CI\: 384 ¢ d:szfial ¢ 380
tail TT address flow y-tokens y-search @mm ITTI sram@ enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :RD :D :RD :l> $ analog $
456 (L KBl a2 K a8 N ae N 220 RE boot [ 216 (3] 280 252
How | oo oo (] oae (oo ] ome (oo (o o
peer write init mmc rea i async re
25 A BE A4 50 o8 2E B 28 08 29
" N N : e | e el —re
cs i T R Y Ry [y - —— :u> $
600.17 »—— e e E e T e e - et
ws (G ?ﬁ Ej ; R el K H
peer L v h
28 FE%@Q oY 7l i T8 ow
L]
eset | B ] b )
reset q R : ¢ a02 ¢ ;9:‘ ¢ muh
print 1 gate sta searc
B & _Eﬁ 5 BE o 2T 4% R
- 411 412 413 414 415 — 4717
Sl I L R S ey al
a12 <‘:‘: d= @ : ¢ 392 @ 394 <E: 398 @ 290 <‘L; 284 @] 286 ¢ 288 ¢ :.::f‘:r¢ 358 ¢ 346
feedback J\‘—L : scan parse execute frame words tokens +tokens (last) rfdu clk
@Y i Hfd G4 )y @Y 4¥ #Y @Y #¥ 9 49 #9 B 44
target B 311 312 313 314 315
et S i A SR R R R
R 414 <‘:‘:| 454 <E': 466 ¢ 26 (N s ¢ ==l @wfﬂ;ﬂd(}‘: :;:kr <':‘:I "l?":" <L: ':::‘ <':‘: :':" ¢ 360 ¢ =2 d+
feedback image execute unpack bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
RE 8 fU 5 £3 88 2T 25 28 =2 S BU 25 8T
I R = T S Y e I = I = R =
<‘:‘:| asz ¢ 464 ¢t:"::rrn<"f: 3a4 ¢ 342 @ 336 <‘}: 304 <§|: 306 <l: 376 <E‘: in ¢ 366 <5'C 364 d-
init search sram edit edit block symbals tags expander packets encader d T 21747
S #fY HL Yy #¥v 4¥ #Yv ¥ 4v fY HY 44 G B4
B P SRR e R e I = B
10017 =——
@ 450 ¢ 438 430 ¢ 320 ¢ :12:\1 ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ s::zal ¢ 370 ¢ 368 [— 117.ai
send slats words 18-bit wipe pass navigate lines words t'actions crc bit stuff decader _" 117.a0
P H & O P P Pop o Y P fY S P o b Hd bk fHrdd dir
007 008 009
B R er B ey B v (R = R Ry e U e By B o R my B > (R = B = [ = R,
448 @ 440 ¢ s::tzll ¢ 444 ¢ 434 ¢ 436 ¢ ¢ 312 ¢ 314 <F,!‘: 316 Cl: 338 @ 332 q: 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:szfial Q'C 380
tail TT address flow y-tokens y-search @mm ITTI sram@ enter dispatch chars chars control control cre bit strip



conditioning target chip

load block 004 to

- reset target chip

- wait till all pins set to their reset state

- create SERDES link - load code to the link node 001
- fill target chip with ether



loading applications

target flash/mmc serial red
701 709
® serdes $ :l> $ analog $
<*‘i:| 456 ¢ tf:: ¢ 216 ¢ 250 <|}:
peer link. disk async red
o i o PO P
cs ) t — ) uy
600.17 =— -l - -l---. - = :V :> =1
e [\B L L 21 @ ¢
peer L h
20 r&%ﬁﬂ\zz oY 7l T
L]
reset [P sl 1o P
: a10 [ 1% .
reset q : K a0z ¢ 306 KU
print 1 gate tack s
P _Eﬁ p e Y &Y
411 412 413 414 415 — 41747
B | P E =S I = B = > v ey | ey R xtal
a1z [R & : ¢ 392 @; 394 <E: 398 @ 290 <‘L; 284 @] 286 d; 288 ¢ :i::::r\}— 358 6; 346
feedback J\‘—L : scan parse execute frame words tokens +tokens (last) rfdu clk
fy B W )y @Y 4¥ #Y @Y #¥ 9 49 #9 B 44
target " l» 311, [ 312, [ 313 [ 314 |, ] 315
s e DD S I I R R R
R 414 <‘:‘:| 454 ¢ 466 ¢ 26 N 328 ¢ 330 @mn:?:nnd(}‘: :u:oler Q‘:I bl::sk ¢ l:::: <':‘: b!h:'k ¢ 360 ¢ 362 d+
feedback image execute unpack bridge pack line interface buffer buffer buffer timer [ AT
RE 8 fU 28 28 28 BY £8 28 0¥ od BE DL
208
s e Sl I S S S R S I = =
<‘:‘:| 452 ¢ 464 \}_::}‘:::..Q‘*,: 344 ¢ 342 @ 336 <‘}: 304 <§|: 306 <l: 376 <E‘: 374 ¢ 366 ¢ 364 d-
init search sram edit edit block symbals tags expander packets encader d T 21747
S #fY HL Yy 4#¥v 4¥ 84V ¥ 4v fY /Y 44 G B4
S SRR e R e I = B
10017 =——
@ 450 ¢ 438 ¢ 446 430 ¢ 320 ¢ :12:\1 ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ s::zal ¢ 370 ¢ 368 [— 117.ai
send slats jumps words parse print 18-bit wipe pass navigate lines words t'actions crc bit stuff decader _" 117.a0
P HE& fE /Y Y P Pl y Y P fY S P o b Hd bk fHrdd dir
B T T T B B e T e T R e R B
448 @ 440 ¢ s::tzll ¢ 444 ¢ 434 ¢ 436 ¢ ¢ 312 ¢ 314 <F,!‘: 316 Cl: 338 @ 332 ¢ 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:szfial Q'C 380
tail TT address flow y-tokens y-search @mm ITTI sram@ enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red
701 709 710
® serdes $ :’D :l> $ analog $
<*‘i:| 456 ¢ ¢ a2 tf:: ¢ 216 ¢ 250 <|}: 252
peer link. write disk async red red
£ Mih fE ﬁi o Y P PR
b b 5 1 1]
s ; _E Zg = B
60017 — o o e e = [
as  [\B t R feled=y b1 @ ¢

lﬁ@EE%FEQEEQE&Q j n%ﬁﬁ l 7y 2g
S B

:,E ;c'ft_ S —— = my = uy
) 10
r:m q = % ¢ 402 ¢ 3% ¢ 400
print gate stack search
2Y B o wE i 28 08 7Y

413 | [414 ], [ 415 — at7.47

) e o I e
F'
-
—
B
—
%]

SRR S R R e e e R ot
412 <F}: 2= @ ¢ 392 @ 394 <l: 398 @ 290 <‘L; 284 <':‘:| 286 ¢ 288 ¢ ::I.:::r @ 358 ¢ 346
feedback J\‘—L . scan parse execute frame words tokens +tokens (last) rfdu clk
/Y #id H#¥ 4G )y @Y 4¥ #Y @Y #¥ 9 49 #9 B 44
target 311 312 313 314 315
it s Bl B - oI R I R o I R P R
R a14 <‘:‘:| 454 ¢ 266 ¢ :asgk 328 ¢ 330 Q‘j m:r;nd ¢ ;:o":::r <f‘:| bl::k <L: ;::k <':‘: :I:k ¢ 360 ¢ 362 d+
feedback image execute parse bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
R B8 B 58 28 78 BT P8 w8 wd BN KB BT
o | B b 1 b S L L by kT
<‘:‘:| asz ¢ 464 ¢ a6z 3a4 ¢ 342 @ 336 <‘}: 304 <§|: 306 <l: 376 <E‘: in ¢ 366 Q‘: 364 d-
init search nest edit edit block symbols tags expander packets encader d- [T 21747
T8 /8 H¥ 28 28 #8 48 B8 44 2B 46 DT
=y B SRR o Y e = =
10017 =——
@ 450 ¢ 438 :302:\! ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ S::“;l ¢ 370 ¢ 368 [— 117.ai
send slots jumps words wipe pass navigate lines words t'actions bit stuff decoder [ 117.a0

P T HE¥ /Y P B B fU 0 KW e B B @ dir

2L £ &
&

D] erees Y o eN i R e (R = I IR o (R =
aaz . L A 382
448 @ 440 ¢ stack 444 ¢ 434 ¢ 316 Cl: 338 @ 332 q: 390 \||‘— 388 ¢ 386 CI‘: 384 \ll— deserial Q’C 380
tail place address flow y-tokens - sram enter dispatch chars chars control control cre bit strip
Ll s
®
~ o
Aehat 1
pEps ®
13-
[=1=]



loading applications

target flash/mmc serial red
701 709 710
® serdes $ :’D :l> $ analog $
<*‘i:| 456 ¢ ¢ a2 tf:: ¢ 216 ¢ 250 <|}: 252
peer link. write disk async red red
28 hip =8 #4 L S d o
cs ) t p 5 —H ) N
600.17 »— i = -l.... .f e o :> nd
as  [\B L R h 2 Iy. | @ ¢
peer L v h
RS E%jﬂiﬁﬂiﬁﬂ 58wl
reset N : = 2 z z
50047 +—] mall | v V]

X
G

402 396 400

410 N
(O
Pr.

n
1
: gate stack search
29 pY al #E i 28 08 28
: 41 412 |, [413 | [414 ], [ 415 — s1717
IR i1 Eo 7 Bl 07 oy 1 o L L L L B L ket
a12 <’:‘: == @ : ¢ 392 @; 394 <l: 398 @ 290 <‘L; 284 @] 286 ¢ 288 ¢ :.::::r @ 358 ¢ 346
feedback J\‘—L : scan parse execute frame words tokens +tokens (last) rfdu clk
/Y #id H#¥ 4G )y @Y 4¥ #Y @Y #¥ 9 49 #9 B 44
target H 311 312 313 314 315
ol e R o T e e R R = I
T 414 <‘:‘:| 454 ¢ 466 ¢ ;:gk 328 ¢ 330 <',‘:| m::;nd ¢ :u:::lr Q‘:I bl:csl: <:L: I::k ¢ b!h:)k ¢ 360 ¢ 362 d+
feedback image execute parse bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
*E 28 58 28 28 20 29 £8 £8 nl ©6 BE BT
20017 =—— :é> $ :é> j> :é> $ :ﬂb E}'> $ j‘> $
<‘:‘:| 52 ¢ 464 ¢ 462 344 ¢ 342 @ 336 ¢ 304 <§|: 306 <‘: 376 <E‘: 3r @ 366 ¢ 364 d-
init search nest edit edit block symbols tags expander packets encader d- [T 21747
T8 /8 H¥ 28 28 #8 48 B8 44 2B 46 DT
109
o TR SR R R R R R R
@ 450 ¢ 438 430 :302:\! ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ S::“;l ¢ 370 ¢ 368 [— 117.ai

send slots

58 #E #¥

jumps words parse print

A ¥ 2E

wipe pass navigate lines words t'actions bit stuff decoder [ 117.a0

B B fU 0 KW e B B @ dir

2L £ &
&

009
) [y =y D Y D B e B ) B ) D B
aaz . Al L | 382
448 @ 440 ¢ stack a3 <C 434 <':*: 436 N <E*: 316 ¢ 338 @ 332 <EZ 390 [N 388 ¢ 386 <':: 384 \'l—ueserial<;*: 380
tail place address flow y-tokens y-search sram enter dispatch chars chars control control cre bit strip
11 ES =
3 5
~ o s
T 8 3
hEE 2 ]
55
Qo



loading applications

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :l> $ analog $
<*‘i:| 456 ¢ ¢ a2 ¢ 418 tf:: ¢ 216 ¢ 250 <|}: 252
peer link. write init disk async red red
25 Aip TE A4 F 28 fd U
cs ) t T — = I
600.17 »— g = :"
o [ 'E Ej § =t | G
peer L h
28 FE%@Q oY 7l i T8 ow
Ln ; ¥ : i -y -
et | b b B———o TR BB
r:su q L= : ¢ apz ¢ 396 ¢ a00
print 1 gate stack search
2 & _Eﬁ g iy 58 #8 &4
411 412 413 414 415 — 41747
; Ey B B B B D B xtal
a12 <‘:‘: & : ¢ 392 @; 394 <E: 398 @ 290 <‘L; 284 @] 286 d; 288 ¢ I:Il:::r¢ 358 6; 346
feedback J\‘—L : scan parse execute frame words tokens +tokens (last) rfdu clk
fy B W )y @Y 4¥ #Y @Y #¥ 9 49 #9 B 44
target " l» 311, [ 312, [ 313 [ 314 |, ] 315
s e DD S I I R R R
T 214 <‘:‘:| 454 ¢ 266 ¢ 326 M 328 ¢ 330 @mn::;nd(}‘: :-:of:e:lr <£‘:| :::k ¢ ;::: ¢ b!I:k ¢ 360 ¢ 362 d+
feedback image execute unpack bridge pack line interface buffer buffer buffer timer [ AT
R #E £ 5 £2 22 22 22 &8 22 2C 2E 5% T
208
I = T R S S S S o = R S =
<‘:‘:| 52 ¢ 464 432 @::;ﬁ“:;c‘,: 344 ¢ 342 @ 336 ¢ 304 <§|: 306 ¢ 376 <E‘: 3r ¢ 366 ¢ 364 d-
init search g-search code sram edit edit block symbals tags expander packets encader d T 21747
T8 #E &Y 28 48 28 28 88 w¥ p¥ LU 0¥ HH 0L
=y IR R R O S I = =Y
10017 =——
<é,:| 450 ¢ 438 ¢ 446 430 v 428 404 :12:\! ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 <EC s::zal ¢ 370 QC 368 [—= 117.al
send slats jumps words parse print wipe pass navigate lines words t'actions crc bit stuff decader _" 117.a0
P HE& fE /Y Y P Pl Py P P P Pk il Pl Pl Hrdd dir
et S0 ] 0 T ) P I 0 R R el e R R N
448 @ 440 ¢ s::tzll ¢ 444 ¢ 434 ¢ 436 ¢ ¢ 316 Cl: 338 @ 332 q: 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:sz:ial Q’C 380
tail TT address flow y-tokens y-search sram@ enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red
701 709
® serdes $ :’D :l> $ analog $
406 <*‘i:| 456 ¢ ¢ a2 :::: ¢ 216 ¢ 250 @
peer link. write disk async red
28 hip o8 #4 T 2P S
cs ) ) : ’ r—— ) Yy
600.17 »— = -l.... .f - = :" :> d
aos  [\R L R L 21, @ ¢
peer L v h
@@@%ﬁﬁﬁﬁﬁﬁ g W o
|' u|
:ﬁiﬁf_ Sl W =4 my ) Y
= G H @ o= (G

413

414

S o) o o o o SO o e o

2| WA= I = IR = IRl EN IRl 8 NSO RN a =
slmalls e SENGERGERG s g s e S G
TY £% &l I 38 38 BE T B B Az

target 0 l» N N N N 313 N 314 N 315 n "
RERCEIcEs B B H oz on (o o e (] s (] s [ st (5 o0 (o
S 68 o x¥ v #p 88 2% 29 T P ik FaR0E

I R R s R =S I N Y T Rl N Rl SN
oo (H e (o (oo e H s (e s Mo e (e KH e (e (e
7Y f¥ 1Y o8 68 o8 S8 o9 DR U Trir o

| 109

10017 +—— :F:{> $ :K:> ED ® :‘{> $ ’ $ j“> $ :"D ED $ :D $
(o (o (] we [ o (o NS an (o (e K e [ e (H e (e (H on (6 e
T AR B8 A8 8 AN A ok Sl BB DE B P FoT s

e B R R B B R S e e I = T = R R
i (e (o (e (e (H (e e E S A G EA G EA G GRS

I] 0 U3

001.
001

— 41747

xtal

d+

—e 3747

d-

e 21717

— 117.ai
—= 117.a0

dir



loading applications

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :D :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ a2 ¢ 418 416 <",-:| 420 (:": :::: ¢ 216 ¢ 250 @ 252
peer link. write init mmc read disk async red red
£8 ik oF A% O 59 $4 $E 58 8L 08
cs " N 4 N 4 re \»{i \..:i}ii_l Y N
: ! I — s 2 = | = =
600.17 +— o T L e e 1 == e —
s (] ¢ ¢ e GG
peer L L - h
IR0 rE%@f oY 7l @E 1570 [l 58 @5
Ln ; T : X . i -y A
:u?_i?t_ mdl =4 4 o4 - = E =Y 1 4
r::fz q i L R L ¢ : ¢ a02 ¢ 396 ¢ a0
print 1 gate stack search
2o be w mu 50 5h S g B8 H8 U
412 |, [#413 ], [414 | [ 415 — 41747
il 1 : o 1Bt il F ™ ™ B bl e S e R T el
a1z [R & L 6; : ¢ 392 @; 394 <E: 398 @ <‘L; 284 G‘] 286 d; 288 ¢ I:Il:::r @ 358 6; 346
feedback j\‘—L 22 1 scan parse execute words tokens +okens (last) rfdu cli
#Y £¥ &l TE 7 Ii@l il B8 B8 4 $E 2 DY B8 TU Y
target ; l» 312 |, [ 313 [ 314 |, [ 315
s e DD ; S I I R R R
R a14 <‘:‘:| 454 ¢ 266 s‘:::.)k 458 ¢ 26 N 328 ¢ 330 Qﬂ ¢ :u:::lr @j bl::k <:'-: ;:1 ¢ :I:'k \4,: 360 ¢ 362 d+
feedback image execute parse load unpack bridge pack interface buffer buffer buffer timer d+ [ 3TAT
Dp <D Dp <D Dp <D ng) % D, Dp <D {D}{D} Dy {E}{D} %DFJD; W {n}ﬁﬁ @{}
20017 =—— :é> :I;> =% - j> :é> $ j‘b ED $ j‘> $
<‘:‘:| 52 464 4 426 ¢ ] 344 ¢ 342 @ ¢ 304 @ 306 <l: 376 <E‘: in ¢ 366 ¢ 364 d-
init search ne: code edit edit symbals tags expander packets encader d T 21747
78 fY R 08 28 £8 #y BY 00 DY B8 DT
B R R Bl SRR R e B B
10017 =——
@ 450 ¢ 438 ¢ 446 ¢ 430 428 @ 404 ¢ :302:\1 ¢ 340 @ ¢ 310 @ 308 ¢ 378 ¢ s::“;l ¢ 370 ¢ 368 [— 117.ai
send slats jumps words parse print sram wipe pass lines words t'actions crc bit stuff decader _" 117.a0
P fE ¥ L& /Y /Y /D B P B O P P il Pl Pl FHEE die
e T B B o 77 S R S e e I = T = R R
448 @ 440 ¢ s::; ¢ aaa ¢ 434 436 ¢ ¢ 312 316 Cl: 338 @ ¢ 390 ¢ 388 ¢ 386 CI\: 384 ¢ d:s:fial Q'C 380
tail TT address flow y-tokens y-search @mm sram@ enter chars chars control control cre bit strip

001.
001.




loading applications

target flash/mmc serial red
[] [ L

701 709 710
® serdes $ _% Ei> :RD :D :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ a2 ¢ 418 <':‘: 416 <",-:| 420 (:": tf:: ¢ 216 ¢ 250 <|}: 252
peer link. write init mmc read disk async red red
28 Avh 2L #E 0¥ 08 R4 G 28 2Y 2F
b 5 : L | Lol Lol 1 L
cs i T L N B [2%] | - —— :n> $
600.17 »—— e e E e T e e - et
ws (5 ¢ Ej == s == | GG
peer L L - h
IR0 rE%@f oY 7l @E T8 _m8 nY Bl
L]
Pl I e o a3l B
. R L E 1 K a2z [ 3% <= a00
= (4 n Al He e e
£E 7Y TF 7Y &I ¥ A 28 28 28
- 411 412 413 414 415 [ 41717
{ ORHE R e o e xtal
a1z [R - 6; : ¢ 392 @; 394 <E: 398 @ 290 <‘L; 284 @] 286 d; 288 ¢ I:Il:::r N 3s8 6; 346
feedback J _'_ : scan parse execute frame words tokens +tokens (last) rfdu clk
S P§l 4 0 Eiﬂwru} @y #¥ #F 4#¥€ £ 4 4w #¥ #U B4
target B 311 312 313 314 315
ki n L SR R R R N
T 414 <‘:‘:| 454 458 A_l « ¢ 26 N 328 ¢ 330 @mn::;nd(}‘: :-:of:e:lr <£‘:| :::k ¢ ;::: ¢ b!I:k ¢ 360 ¢ 362 d+
feedback image load \'1 1 unpack bridge pack line interface buffer buffer buffer timer [ AT
R B8 BY HE BE b -.m}-l B B S¥ fY £ 0¥ wE Y HY 08
208
- e R e N A e R S YR e = Rl =
<‘:‘:| asz a62 <'|-,: 432 <':‘: 426 ¢ g ¢ :::f‘ir“:; <"‘,: 3a4 ¢ 342 @ 336 ¢ 304 <§|: 306 ¢ 376 <E‘: in ¢ 366 ¢ 364 d-
init nest g-search code sram edit edit block symbals tags expander packets encader d- [T 21747
Y #Y HY HT W Y 4¥ 4¥ 4¥ 4L w¥ @€ 40U 0¥ 08 0
<%:| 450 ¢ 438 ¢ 446 ¢ 430 <':*: 428 <||‘|:| 404 QE t:.x‘l‘:ll ¢ 320 ¢ ::2:\! <l: 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ s::zal ¢ 370 QC 368 [—= 117.al
send slots jumps words parse print sram 18-bit ‘wipe pass navigate lines words t'actions erc bit stuff decoder _" 117.a0
N fY HE HT P P B P BT P S oy P e Rl Pl fRd Py die
007 008 009
7 Rt =y ey By B o B uy B > T e E o ey S B B > I u B = JR ¥ B
448 @ 440 ¢ s::tzll ¢ 444 ¢ 434 ¢ 436 ¢ ¢ 312 <t 314 <rf|: 316 Cl: 338 @ 332 <E: 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:s:fial Q’C 380
tail place address flow y-tokens y-search sram sram sram enter dispatch chars chars control control cre bit strip

o ®
~ ~
== 8 Twe - ]
P ° o o5 05 05 3
35 8888
Qo (SI=1=1-]



loading applications

target flash/mmc serial red
[] [ L

701 709
=S NSRS R =N Il (Rl N (R ¥ Rl B 3 P 2
o | o oo (oo (] o (] [ o2s (] 20 [

init mmc read disk async red

i ,ﬁf_E‘ 78

cs ; ? % B =7 L= = = =1 | 5 [ =Y
600.17 =—— L EEEE] ELEE L L LN mw [ - I
s & ¢ Ej ¢ R el K H
peer L L - h
RS g%ﬁzf oY 7l @E T8 _m8 R
n
reset | . 1 = =y = =2 2 | % B &
= @ EH [ GHHRGIN G I e
print 1 gate tay s
& _Eﬁ b RO T A 48 #F
' 411 412 413 414 415 — 41747
= F =S B = B = > o BB D B xtal
4u<’:‘: :@asz@;;sq(taea@zsnd;zm ms@m@ﬂiﬂ\}—ass@a%
feedback J _'_ : scan parse execute frame words tokens +tokens (last) rfdu clk
¥ [T R Ty Y U 48 f¥ #4¥ #¥ 40U 40U ¥ 40U O
| ]
I

Y =Y
a &
target l» 311 [ [312],[313 ] [314 |, [ 315
e FH ; Ebl . SR R S R R R S
. 414 <‘:‘:| 454 as8 A_l « ¢ 26 N 328 ¢ 330 @mn:?:nnd(}‘: :u:oler Qﬂ bl::sk ¢ l:::: <':‘: b!h:'k ¢ 360 ¢ 362 d+
feedback image load \'1 unpack bridge pack line interface buffer buffer buffer timer e 31T
RE B RE AN UE o AF 28 BE 28 RY BE 4N pE 08 BT BE
208
I - e N R LN E N N N N N N S e R
<‘:‘:| 452 <'|-,: 43z <':‘: 426 ¢ g ¢ r:}‘::; <"‘,: 344 ¢ 342 @ 336 <‘}: 304 <§|: 306 <l: 376 <E‘: 374 ¢ 366 ¢ 364 d-
init g-search code sram edit edit block symbals tags expander packets encader d T 21747
TY fE HE HE W W 2 48 28 8 vk T LU 0 GU 0L
B B =X R I R R RS Y e R o = R
10017 =—— | ether
@ 450 ¢ 438 ¢ 430 <':*: 428 @ 404 ¢ \n.x‘mm ¢ 320 ¢ :12:\! ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ s::zal ¢ 370 ¢ 368 [—= 117.al
send slats words parse print sram 18-bit wipe pass navigate lines words t'actions crc bit stuff decader _" 117.a0
P H & O P Pk Pl P B P B fHY P ppor fHfld Pl frdd Hrdd die
SRR R R e R s T e I R - e = R
448 @ 440 ¢ s::tzll ¢ 444 ¢ 434 ¢ 436 ¢ ¢ 312 ¢ 314 <F,!‘: 316 Cl: 338 @ 332 q: 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:szfial Q'C 380
tail place address flow y-tokens y-search sram sram sram enter dispatch chars chars control control cre bit strip

7
d00..d17
7



loading applications

target flash/mmc serial red
701 709
® serdes $ _% Ei> :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ ¢ 418 (:": :024 ¢ 216 ¢ 250 <|}:
peer link. init disk async red

28 Ak 7Y @; 29 2 b T 28 &

| (e
cs 5 . 5 3 :i) N
R L R L LAl L1 R L
[ H e s wd
600.17 +— [ P L e P == i
s [B (n (3 (" i b <§‘:| s
|

N ¥ : i -y A
:u?_ieft_ S 4 — — = | ) M M
r::fz q sl R L ¢ : ¢ a0z ¢ 396 ¢
print 1 gate tack s
2Y By oP 58 o I HE 58 B8
411 412 413 414 415 — 4717
S RHE ; o TR b B e T s L R e el
a12 <‘:‘: & N 6; : ¢ 392 @; 394 <E: 398 @ 290 <‘L; 284 @] 286 d; 288 ¢ I:Il:::r N 3s8 6; 346
feedback J\‘—L : scan parse execute frame words tokens +tokens (last) rfdu clk
/L Hi HE R i ﬂ:&‘ S @Y 4¥ #Y 4#¥Y #Y 94U 49 #9 B 44
target " l» 311, [ 312, [ 313 [ 314 |, ] 315
s e DD ; S I I R R R
R 414 <‘:‘:| 454 ¢ 466 a58 &= ¢ 26 N 328 ¢ 330 Q‘j m::;nd ¢ ;:::lr Q‘:I bl::sk <:'-: l::k ¢ balzk ¢ 360 ¢ 362 d+
feedback image execute load \'1 unpack bridge pack line interface buffer buffer buffer timer e 31T
nE B e BY pp £f 2L 2Y £2 82 £o me pE 50 2T
208
wr]|  B1 PP S B Bl e B B B B B B OB B B
<‘:‘:| 52 ¢ 464 <'|-,: 432 <':‘: 426 ¢ ] ¢ t:::::rrn <"‘,: 344 ¢ 342 @ 336 <‘}: 304 <§|: 306 <l: 376 <E‘: 3r ¢ 366 Q‘: 364 d-
init search g-search code sram edit edit block symbals tags expander packets encader d T 21747
S #fY HL @ ¥ W ey 48 #¥ 48 48 wY 48 4 /Y G H#IT
B B =X R I R R RS Y e R o = R
10017 =—— ! ether
@ 450 ¢ 438 ¢ 430 <':‘: 428 @ 404 ¢ tn.x‘mm ¢ 320 ¢ :302:\! ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ S::“;l ¢ 370 ¢ 368 [— 117.ai
send slats words parse print sram 18-bit wipe pass navigate lines words t'actions crc bit stuff decader _" 117.a0
P B fE ¥ H pld HY HE o HE B P Ppd HY Pl pd FHE die
SRR e e e e R o R = e e
448 @ 440 ¢ 5‘::;( ¢ aaa ¢ 434 ¢ 436 ¢ ¢ 312 ¢ 314 <F,!‘: 316 Cl: 338 @ 332 <3: 390 ¢ 388 ¢ 386 CI\: 384 ¢ d:szfial Q'C 380
tail place address flow y-tokens y-search sram sram sram enter dispatch chars chars control control cre bit strip

7
d00..d17
7



loading applications

target flash/mmc serial red
701 709
® serdes $ _% :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ a2 (:": tf:: ¢ 216 ¢ 250 <|}:
peer link. write disk async red
25 Ak 5% 24 & 3 28 29
cs 3 2 3 p 3 uy
600.17 »—— -l -l.... .f e = et :> d
s (& ¢ ; e GG
peer L - h
IR r&%ﬁz\aﬁ og &l oA R
L]
:u?_ieft_ Sl W =4 3 = E =Y ) Y
r::fz q L= " ¢ : ¢ a02 ¢ 39 ¢
print 1 gate tack s
2Y B o wE I B B8 5 Y
411 412 413 414 415 — 41747
SREEEE L R R b e S e Ry T el
a1z [R & @ 6; : ¢ 392 @; 394 <E: 398 @ 290 <‘L; 284 @] 286 d; 288 ¢ :i::::r\}— 358 6; 346
feedback j\‘—L : scan parse execute frame words tokens +tokens (last) rfdu clk
@Y i Hfd G4 EMUTU} ©@®v 4¥ 4L @Y #¥ 94U 4Y #Y B Y
target " l» 311, [ 312, [ 313 [ 314 |, ] 315
o s B B S I I R R R
R a14 <‘:‘:| 454 ¢ 266 ¢ ;:gk ¢ 26 N 328 ¢ 330 @mn:?:nnd(}‘: :oﬁ:kr <':‘:| bl::k ¢ ;::: <':‘: bSI:k ¢ 360 ¢ 362 d+
feedback image execute parse unpack bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
RE BE B B v 7 $E 2 RY PY LW wY 08 KB BT
208
e R LIS S EE R S S R S R e =
<‘:‘:| asz ¢ 464 ¢ a6z 432 g \}_::}‘:::..Q‘*,: 3a4 ¢ 342 @ 336 <‘}: 304 <§|: 306 <l: 376 <E‘: in ¢ 366 ¢ 364 d-
init search - g-search sram edit edit block symbals tags expander packets encader d T 21747
S #fY HL 4 it ey /¥ 48 ¥ 4% Y 48 4 48 GY¥ HI
=y B I = I I R SN SR r B e N RV = = R
10017 =—— | ether
@ 450 ¢ 438 446 ¢ 430 <':*: 428 <I: 404 ¢ tn.x‘rom ¢ 320 ¢ :12:\! <;: 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ s::zal ¢ 370 ¢ 368 [— 117.ai
send slots jumps words parse print sram 18-bit ‘wipe pass navigate lines words t'actions erc bit stuff decoder _" 117.a0
P HE& fE /Y Y /L P B B Y B S B o i Bl bk fHrd dir
007 008 009
uY R = ; VI = R > B> (S =y ) o FE my R o B (R N b R = B ¥ [ =
448 @ 440 ¢ s::tzll Cﬁ: 444 ¢ 434 ¢ 436 ¢ ¢ 312 ¢ 314 <F,!‘: 316 Cl: 338 @ 332 ¢ 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:szfial Q'C 380
tail TT address flow y-tokens y-search @mm ITTI sram@ enter dispatch chars chars control control cre bit strip



compiling source blocks

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ 422 ¢ (:": tf:: ¢ 216 ¢ 250 <|}: 252
peer link. write ini disk async red red
28 g 7E AE ik D 28 pE B
cs | 00 L | e e e ] 509
600.17 »—— i - - .l.... .z.‘g...-._ji--l et :> d
s (& ¢ ; ; ' e GG
peer L - h
2 rE%@f og &l oK nY B
L]
:u?.ie.:t_ . =D m =4 =4 Ky ; uy ) 4
. % s . 1| Ko a2 (& 3e <= a00
= (4 n Al He e e
28 HY 7 &b ; FE 28 RY By
- 411 412 413 414 415 — 4747
BT R T TRt B R B e e R b [l
a12 <‘:‘: & @ @ 6; : ¢ 392 @; 394 <E: 398 @ 290 <‘L; 284 @] 286 d; 288 ¢ I:Il:::r N 3s8 6; 346
feedback J\‘—L : scan parse execute frame words tokens +tokens (last) rfdu clk
@Y i Hfd G4 o Elzﬂ“'ru} ©@®v 4¥ 4L @Y #¥ 94U 4Y #Y B Y
target B 311 312 313 314 315
et I R e e L SR R R R N
e 214 <‘:‘:| 454 ¢ 266 ¢ ;:gk ¢ 258 = K] ¢ 26 N 328 ¢ 330 Qﬂmfn;nd(t :.::: <':‘:| :::k <'-: ;::: <':‘: :I:k ¢ 360 ¢ 362 d+
feedback image execute parse load \'_L 1 unpack bridge pack line interface buffer buffer buffer timer d+ [ 31717
Rl B Y R % g} ay 8 $E 5W BY BY LW wY 95E 0 08
208
VU = % =2 I = B = D Tl e B B B B B B B B B
<‘:‘:| as2 ¢ 464 ¢ 62 <'|-,: 432 426 ¢ & ¢ :::f‘ir“:; <"‘,: 344 ¢ 3a2 @ 336 ¢ 304 <§|: 306 ¢ 376 <E‘: 374 ¢ 366 ¢ 364 d-
init search nest g-search code sram edit edit block symbols tags expander packets encader d- [T 21747
S fE HY G HY it ey /¥ 48 ¥ 4% Y 48 4 48 GY¥ HI
@ 450 ¢ 438 ¢ ¢ 430 <':*: 428 @ 404 ¢ t:.x‘l‘:ll ¢ 320 ¢ :12:\! ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ s::zal ¢ 370 ¢ 368 [— 117.ai
send slots jumps words parse print sram 18-bit ‘wipe pass navigate lines words t'actions erc bit stuff decoder _" 117.a0
P HE& fE /Y Y /L P B B Y B S B o i Bl bk fHrd dir
007 008 009
B R er B ey B v (R = R Ry e U e By B o R my B > (R = B = [ = R,
448 @ 440 ¢ s::tzll ¢ 444 ¢ 434 ¢ 436 ¢ ¢ 312 ¢ 314 <F,!‘: 316 Cl: 338 @ 332 q: 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:s:fial Q'C 380
tail TT address flow y-tokens y-search @mm ITTI sram@ enter dispatch chars chars control control cre bit strip



compiling source blocks

target flash/mmc serial red
701 709
® serdes $ _% Ei> :l> $ analog $
<*‘i:| 456 ¢ ¢ a2 ¢ tf:: ¢ 216 ¢ 250 <|}:
peer link. write i disk async red
28 hip =8 #4 e o Xt
i W . g ek Y
60017 — o o e o e = [
as  [\& L 3 + } T feled=y b1 @ ¢
peer L v h
R0 Egiﬁifﬁiiiﬁﬁ o w

reset ~\|-

50017 &—

£ &

G

o1 B 1R “ I o Rl R o S R P L B B e
sl GG SENGERGERG s g s e S G
£ t¥ T U r 38 38 58 £8 $8 ¥ to $8 DU £T

S o) o o o o SO o e o

>
&
target 311 312 313 314 315
it s Bl B = - R R e e I
R a14 <‘:‘:| 454 ¢ 266 ¢ ;asgk ¢ Rl 3 ¢ 330 <',‘:| cm:gl:lnd ¢ ;:::lr @:I bl::k ¢ l:::: ¢ bBI:k ¢ 360 ¢ 362 d+
feedback image execute parse bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
R B8 B 58 28 2l BN £E PY 0Y nE 53 BE
SRR R SRR S S N e = R S
20017 +——|
<‘:‘:| asz ¢ 464 ¢ a6z <'|-,: <"‘,: 3a4 ¢ 342 @ 336 <‘}: 304 <§|: 306 <l: 376 <E‘: in ¢ 366 Q‘: 364 d-
init search nest edit edit block symbals tags expander packets encader d T 21747
7Y BT 28 #Y 28 28 48 »4¥ £8 40U B¥ 06 #L
BB = =R S Y SR S e = I =¥ =
10017 =——
@ 450 ¢ 438 446 ¢ ¢ :12:\! ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ S::“;l ¢ 370 ¢ 368 [— 117.ai
send slats jumps wipe pass navigate lines words t'actions bit stuff decoder [ 117.a0

P Y | B B fU 0 KW e B B @ dir

2L £ 8

009
D] erees ) my SR> S = R o P my S = R = B = B = B = I =
aaz A L L Al 3m:

448 @ 440 ¢ stack 444 ¢ 434 ¢ 436 \%— ¢ 312 <t 314 <rf|: 316 Cl: 338 @ 332 q: 390 ¢ 388 ¢ 386 CI‘: 384 \ll— deserial Q’C 380
tail place address flow y-tokens y-search sram sram sram enter dispatch chars chars control control cre bit strip

Ll ; 11 :

3 5

Ee s Son- g

= o o 030 o9 ]

13- Sooo

[=1=] Qooo



compiling source blocks

target flash/mmc serial red

701 709
® serdes $ _% Ei> :l> $ analog $
<*‘i:| 456 ¢ ¢ a2 ¢ tf:: ¢ 216 ¢ 250 <|}:

peer link. write i dlsk async red

P2 Mk Y ﬁi g PO P
cs : 23 = e B

60017 — o - |

08 + & r it <b QZ

reset ! = = | N

s00.17 I = (nA] = f%> = H]
: 410

53 : ¢ H owe & we

print gate tack s

i 2y 28

413 414 415 — 41747

EXCHg It gy

) e o I e
'S
-
—
S
—
%]

T R R e e e e B [xeal
s maliGEES GG ENG G N S
@y B Hd Fi )y @Y 4¥ #Y @Y #¥ 9 49 #9 B 44
target] Skl Y ) : S R Rl o >
s e o [ 2 ] e [ = |
Rl B Y BT G S B BE H G T GY BT
U = = = = ES I S Y e = R o
Ao Hede LN b T G N S G I g
T B8 HY K 28 28 28 4% BE 128 H¥ B8 DY
I =" S S R R BB
<%:| 450 ¢ 438 <C 430 ¢ :12:\! <;: 340 @ 334 ¢ 310 ¢ 308 ¢ 378 <EC s::zal ¢ 370 <EC 368 |[— 117.al

send slots

58 #E #¥

wipe pass navigate lines words t'actions erc bit stuff decoder [ 117.a0

e @S o pY Pl Hf K [/ KO die

2L £ 8
2

009
D] erees Y FEE mh (R = b [ > R =P [ = R =5 S 1)
aaz L L A 382

448 @ 440 ¢ stack 444 ¢ 434 ¢ 316 Cl: 338 @ 332 q: 390 ¢ 388 ¢ 386 CI‘: 384 \ll— deserial Q’C 380

tail place address flow y-tokens - sram enter dispatch chars chars control control cre bit strip
Ll :
=
[d o
Aehat 1
®

001.
001



compiling source blocks

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :l> $ analog $
<*‘i:| 456 ¢ ¢ a2 ¢ ¢ 216 ¢ 250 @ 252
peer link. write i i async red red
28 hip =8 #4 P 28 B o
i W . g b * B
60017 — o g g o e o = [
aos [ ( ; : ' = bid | K H
peer L - h
RS E%jﬂiﬁﬁiﬁﬂ 58wl

reset ~\|-

50017 &—

£ &

G

411 412 413 414 415 [ 41717

SR = RN S R SN SN R gl
sl GG GERSERG G g g e S G
£L g Tl &8 T8 $8 £8 £ +8 oo 28 DU BE

target 313 314 315

30017 —

G
X

&
it &
7 &
7 <
g
&

+ &

y
A
454 ¢ 466

5
]
M S
T a4 <‘:‘:| ;:gk 330 Q‘]m:r;nd ¢ :.:oﬁ:kr <':‘:| :::k ;::: block d+
feedback image execute parse bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
R B8 B 58 28 78 BT P8 w8 wd BN KB BT
20017 =—— :é> $ :é> $ j> :é> $ :ﬂb E}'> $ j‘> $
<‘:‘:| 52 ¢ 464 ¢ 462 <'|-,: 344 ¢ 342 @ 336 ¢ 304 @ 306 <‘: 376 <E‘: 3r ¢ 366 ¢ 364 d-
init search nest edit edit block symbols tags expander packets encader d- [T 21747
7Y /8 48 HY 28 28 #8 48 B8 44 2B 46 DT
109
10017 =— :F:{> $ ED $ j“> $ :ﬂ:> ED $ :D $
@ 450 ¢ 438 ¢ :302:\! ¢ 340 @ 334 ¢ 310 @ 308 ¢ 378 ¢ S::“;l ¢ 370 ¢ 368 [— 117.ai

send slots

58 #E #¥

wipe pass navigate lines words t'actions bit stuff decoder [ 117.a0

B B fU 0 KW e B B @ dir

2L £ 8

009
D] erees ) SRy (R = [ [ > B =P [ = R =5 B £
aaz L A 382
448 @ 440 ¢ stack 444 ¢ 316 Cl: 338 @ 332 ¢ 390 ¢ 388 ¢ 386 CI‘: 384 \ll— deserial Q’C 380
tail place address flow . sram enter dispatch chars chars control control cre bit strip

a00.a17

001.17
001.1



compiling source blocks

target flash/mmc serial red

701 709
® serdes $ _% Ei> :l> $ analog $
<*‘}:| 456 ¢ ¢ a2 ¢ ¢ 216 ¢ 250 @

peer link. write i i async red

P2 Mk Y ﬁ; £ 28 2l

i W . g b * B
60017 — o o e o e = [

aos [ ( ; : ' = bid | K H

reset ~\|-

£ SRS R
50047 +— mall | v m| M M
(3 (x Ky a0z ¢ EL

tack s

411 412 413 414 415 [ 41717

AT = RN S R B el
sl GG GERSERG G g g e S G
£L g Tl &8 T8 $8 £8 £ +8 oo 28 DU BE

>
&
target 311 312 313 314 315
b B B o Bl R = S I I R R R
3001 +— loc
a14 <‘:‘:| 454 ¢ 266 ¢ ;:gk ¢ 328 ¢ 330 Q‘:I‘mf:m ¢ I::ﬁ:r Q‘:I bl::sk ¢ ;::: <':‘: b!h:'k \4,: 360 ¢ 362 d+
feedback image execute parse bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
R B8 B 58 28 2l BN £E PY 0Y nE 53 BE
SRR R SRS R S R S e R s R
200,17 +—
<‘:‘:| asz ¢ 464 ¢ a6z <'|-,: 3a4 ¢ 342 @ 336 <‘}: 304 <é:| 306 <l: 376 <E‘: in ¢ 366 ¢ 364 d-
init search nest edit edit block symbals tags expander packets encader d T 21747
7Y fY #Y B 28 B8 RE w¥ B8 08 w¥ 46 06
BB = R O S I = =Y
10017 =——
@ 450 ¢ 438 446 ¢ :302:\! <;: 340 @ 334 ¢ 310 @ 308 ¢ 378 ¢ S::“;l ¢ 370 ¢ 368 [— 117.ai
send slats jumps wipe pass navigate lines words t'actions bit stuff decoder [ 117.a0

P Y | B B fU 0 KW e B B @ dir

2L £ 8

009
D] erees ) SRy (R = [ [ > B =P [ = R =5 B £
aaz L A 382
448 @ 440 ¢ stack 444 ¢ 316 Cl: 338 @ 332 ¢ 390 ¢ 388 ¢ 386 CI‘: 384 \ll— deserial Q’C 380
tail place address flow . sram enter dispatch chars chars control control cre bit strip

a00.a17

001.
001



parsing tags

node 105 reduces number of tags

editor

hex | tag color

30 | token /
31 token

32 | char .
33 hex

34 hex

35 char

36 decimal

37 char

38 decimal

39 eol

3A | space

3B cursor

3C eob

3D | char

3E | char

3F char

compiler

hex | tag color
00 | token

02 char

03 number

04 number

05 char

07 | char -




compiling source blocks

target flash/mmc serial red

701 709
® serdes $ _% Ei> :l> $ analog $
<*‘}:| 456 ¢ ¢ a2 ¢ ¢ 216 ¢ 250 @

peer link. write i i async red

P2 Mk Y ﬁ; £ 28 2l

i W . g b * B
60017 — o o e o e = [

aos [ ( ; : ' = bid | K H

reset ~\|-

£ SRS R
50047 +— mall | v m| M M
(3 (x Ky a0z ¢ EL

tack s

411 412 413 414 415 [ 41717

AT = RN S R B el
sl GG GERSERG G g g e S G
£L g Tl &8 T8 $8 £8 £ +8 oo 28 DU BE

>
&
target 311 312 313 314 315
b B B o Bl R = S I I R R R
3001 +— loc
a14 <‘:‘:| 454 ¢ 266 ¢ ;:gk ¢ 328 ¢ 330 Q‘:I‘mf:m ¢ I::ﬁ:r Q‘:I bl::sk ¢ ;::: <':‘: b!h:'k \4,: 360 ¢ 362 d+
feedback image execute parse bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
R B8 B 58 28 2l BN £E PY 0Y nE 53 BE
SRR R SRS R S R S e R s R
200,17 +—
<‘:‘:| asz ¢ 464 ¢ a6z <'|-,: 3a4 ¢ 342 @ 336 <‘}: 304 <é:| 306 <l: 376 <E‘: in ¢ 366 ¢ 364 d-
init search nest edit edit block symbals tags expander packets encader d T 21747
7Y fY #Y B 28 B8 RE w¥ B8 08 w¥ 46 06
BB = R O S I = =Y
10017 =——
@ 450 ¢ 438 446 ¢ :302:\! <;: 340 @ 334 ¢ 310 @ 308 ¢ 378 ¢ S::“;l ¢ 370 ¢ 368 [— 117.ai
send slats jumps wipe pass navigate lines words t'actions bit stuff decoder [ 117.a0

P Y | B B fU 0 KW e B B @ dir

2L £ 8

009
D] erees ) SRy (R = [ [ > B =P [ = R =5 B £
aaz L A 382
448 @ 440 ¢ stack 444 ¢ 316 Cl: 338 @ 332 ¢ 390 ¢ 388 ¢ 386 CI‘: 384 \ll— deserial Q’C 380
tail place address flow . sram enter dispatch chars chars control control cre bit strip

a00.a17

001.
001



compiling source blocks

target flash/mmc serial red

701 709
® serdes $ :’D $ analog $
<*‘}:| 456 ¢ ¢ a2 216 ¢ 250 @

peer link. write async red

28 hip =8 #4 HE B
cs > " 5 N e 2 N
60017 — -l- -l---- --‘R C LLL :> d
as  [\B t R 21 @ ¢

reset ~£\|- = BN N
s00.47 wl il ] A 24
’ — s .
«1 G w K e K
print gate tack s

& Eﬁ g G Dl B

411 412 413 414 415 [ 41717

[T B ] B SS RN S (P NI N e I T R g
raulimalls = 2 e e e e e e
Sy B 44 4 oY 4 HE¥ 4l a4 HfY B3 9
target) S Ll by I = Rl Sl S = I
T e s e o [ 2 ] e [ = |
RN B G S B BE H G T GY BT
I = ES I S Y e = R o
e e 6 o a0 B P B T N S D G el R
7% 8% 4 28 28 28 4% BE 128 H¥ B8 DY
I =" S R R BB
<%:| 450 ¢ 438 :12:\! <;: 340 @ 334 ¢ 310 @ 308 ¢ 378 <EC s::zal ¢ 370 <EC 368 |[— 117.al

send slots

58 #E #¥

wipe pass navigate lines words t'actions bit stuff decoder [ 117.a0

B B fU 0 KW e B B @ dir
009

2L £ 8
2

=N e b R i ) i R
nd address | ud nd nd
a4z ] L A 3m:2
a8 @ 440 ¢ stack 116 ¢ 338 @ 332 <E: 390 fNH 388 ¢ 386 <':: 384 N deserial <’:*: 380
tail place address sram enter dispatch chars chars control control cre bit strip

a00.a17

001.
001



tokens

00, 01, 04, 08 - 1IF f18 instructions
02,03, 05-07 20 -29  jumps, loops, flow control
2A - 2F ports and registers

hex | token hex | token hex | token

00 |; 10 + 20 | then

01 ex 1 2* 21 else

02 | begin 12 2/ 22 | ahead

03 | end 13 - 23 | leap

04 | unext 14 + 24 when

05 | next 15 and 25 | zif

06 |if 16 or 26 | till

07 | -if 17 drop 27 | -till

08 |ep 18 dup 28 | for

09 |e+ 19 pop 29 | -when

OA |eb 1A over 2A | left

OB |e 1B a 2B | right

oC |Ip 1C : 2C |io

OD |+ 1D | push 2D | down

OE |b 1 | bl 26 |up

OF |1 IF al 2F | data




compiling source blocks

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :RD :D :RD :l> $ analog $
406 <*‘i:| 456 ¢ ¢ a2 ¢ 418 <':‘: 416 <",-:| 420 (:": :::: ¢ 216 ¢ 250 @ 252
peer link. write init mmc read disk async red red
o pre i TS
P2 Mk Y #a ﬁﬁk! Ij"tik[" F ‘ :ﬁf__! PR R fOp e
w (] ; ¢ G ] || GG

La
4|
?TL

.:’ >

oY B

£ o o o o

reset ~\|- » = =1l b 2N N
50047 +— 4.9 mdl m = M : 2 M x
reset q R ¢ : R aoz ¢ 396 [\ ao0
print 1 gate stack search
2 & Eﬁ g Ay £E BB BY
411 412 413 414 415 — 41747
S A=A 15 R B T e S S B el
a12 <’:‘: JG:L @ E ¢ 392 @ 394 <l: 398 @ 290 <‘L; 284 (E‘:l 286 ¢ 288 ¢ :::::r N 3s8 ¢ 336
feedback . scan parse execute frame words tokens +tokens (last) rfdu clk
fy B W S @Y 4¥ #Y 4#¥Y #Y 94U 49 #9 B 44
target B 311 312 313 314 315
o] e ) T S I I R R R
3001 +—— loc
414 <‘:‘:| 454 328 ¢ 330 Q‘:I‘mf:m ¢ :u:ﬁ:r @:I bl::k <:L: l::i ¢ bBI:k \4,: 360 ¢ 362 d+
feedback image bridge pack line interface buffer buffer buffer timer [ AT
R H¥ 28 fE BE G oy 9B wE HL
=y N 2
20017 ——| :é> :D :é> H] :ﬂb ED HiA j‘> HA
<‘:‘:| 452 344 ¢ 342 @ 336 <‘}: 304 @ 306 <l: 376 <E‘: 374 ¢ 366 Q‘: 364 d-
init edit edit block symbals tags expander packets encader d T 21747
TY fE $E B8 P¥ +¥ /Y 40U 0B HB 0T
109
U = mY I > (R = R = = B = [ = B
@ 450 :::v ¢ 340 @ 334 ¢ 310 @ 308 ¢ 378 <EC s::“;l ¢ 370 QC 368 [— 117.ai
send wipe pass navigate lines words t'actions bit stuff decoder [—* 117.a0

P& G B B fU 0 KW e B B @ dir

y R S e e I = T = R R
e L | 382
448 @ 440 stack 316 ¢ 338 @ 332 <E: 390 N 388 [N~ 386 <':: 384 \'l—ueserial<;*: 380
tail place address sram enter dispatch chars chars control control cre bit strip
[ s
®
~ S
T 3
hEE ]
55
Qo



compiling source blocks

target flash/mmc serial red

701 709
® serdes $ :’D $ analog $
<*‘}:| 456 ¢ ¢ a2 216 ¢ 250 @

peer link. write async red

28 hip =8 #4 HE B
cs > " 5 N e 2 N
60017 — -l- -l---- --‘R C LLL :> d
as  [\B t R 21 @ ¢

reset ~£\|- = BN N
s00.47 wl il ] A 24
’ — s .
«1 G w K e K

print gate tack

& Eﬁ g G Dl B

411 412 413 414 415 [ 41717

B B | P £ I =Y B £ B o B o B o B £ A Y I xtal
a1z [R & @ 392 @; 394 <E: 398 @ 290 <‘L; 284 G‘] 286 d; 288 ¢ I:Il:::r R 358 6; 346
feedback J\‘—L . scan parse execute frame words tokens +tokens (last) rfdu clk
£ Bl 4 o : ¥ /Y #f¥ H#E€ 4 Y fE BT B
target 311 312 313 314 315
g fpam— :é> j> :é> 292 j> bzl‘:k :lb 296 E'Q 208 j€> 300 :l> $
. 414 @ 328 ¢ 330 qﬂ‘mmmnd ¢ buffer <£‘:| black ¢ block ¢ block \4,: 360 ¢ 362 d+
feedback 1 bridge pack line interface buffer buffer buffer timer [ AT
R B i3 H¥ 28 fE BE G oy 9B wE HL
20017 =—— :é> j> :é> $ :6> ED $ j‘> $
<‘:‘:| N 344 ¢ 342 @ 336 <‘}: 304 @ 306 <l: 376 <E‘: 374 ¢ 366 Q‘: 364 d-
edit edit block symbals tags expander packets encader d T 21747
TY fE . $E B8 P¥ +¥ /Y 40U 0B HB 0T
= SRR o Y e = =
10017 =——
<':‘:| to/fro :12:\« ¢ 3a0 <'}|_-| 334 <L: 310 <‘}|:| 308 <}‘: E7] ¢ s::::l ¢ 370 Q‘: 368 [— 1174l
o i i wipe pass navigate lines words t'actions crc bit stuff decader _" 117.a0
BE £ Y i pofiRal £ B8 BHY HY LB LB KT B U dir
! 009
g e S o R S = 3 R
448 @ 316 Cl: 338 @ 332 ¢ 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:szfial ¢ 380
tail sram enter dispatch chars chars control control cre bit strip

a00.a17



compiling source blocks

target flash/mmc serial red
[] [ L
701 709 710
® serdes $ _% Ei> :RD :D :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ 422 ¢ 418 <':‘: 416 <",-:| 420 (:": :::: ¢ 216 ¢ 250 @ 252
peer link. write init mmc read disk async red red
20 hig TG ¥ oU 2d 2k B 28 @Y oY
cs ) $ $ e B
i 'E 23 e S I L Y
60017 »—— b ke e il e iy et B ke Lol el | 1 L
S CIRE: R H el [
peer -
RS FE%@Q oY 7l @E 1570 [l 58 @5
L]
:u?_i?t_ . S — ; % ; B | uy [ )
reset q L= " ¢ : ¢ a02 ¢ ;9:‘ ¢ muh
print ] gate sta seard
P _Eﬁ p o <2 e /Y S Hf
- 411 412 413 414 415 — 4747
o A R S B B b e e R el
4u<’:‘: d= @ :¢a§z¢394(?393@290@;2&!@]!85@m@:ﬁ:%ass@a%
feedback J\‘—L : scan parse execute frame words tokens +tokens (last) rfdu clk
@Y i Hfd G4 S @Y 4¥ #Y 4#¥Y #Y 94U 49 #9 B 44
target B 311 312 313 314 315
ggg.:?g._ :‘9 $ i j> :":> :D 294 :'D Ep $ :l> $
. 414 <‘:‘:| 328 ¢ 330 @mn?:nnd(t ;:::: <':‘:| bl::k <:'-: ;:Sk ¢ :I:'k \4,: 360 ¢ 362 d+
feedback bridge pack line interface buffer buffer buffer timer [ AT
ORS H¥ 28 fE BE G oy 9B wE HL
| P = D o7 B = I 7 B ¥ IR =5 I =
<‘:‘:| 3M¢M2@m¢3M®!ﬂs¢376¢3?4¢356¢36&1d_
edit edit block symbals tags expander packets encader d T 21747
P& @ @S I HY H¥ HU Y R HI
109
| B SR o
@ :::v ¢ 340 @ 334 ¢ 310 @ 308 ¢ 378 <EC s::zal ¢ 370 QC 368 [— 117.ai
wipe pass navigate lines words t'actions bit stuff decoder [—* 117.a0

P & B B fU 0 KW e B B @ dir

009
N N N
Y scaress [ B ) B ) D
L Al 3m:
448 @ 316 Cl: 338 @ 332 ¢ 390 ¢ 388 ¢ 386 CI‘: 384 \ll— deserial Q’C 380
tail sram enter dispatch chars chars control control cre bit strip

a00.a17



compiling source blocks

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :RD :D :RD :l> $ analog $
406 <*‘i:| 456 ¢ ¢ a2 ¢ 418 <':‘: 416 <",-:| 420 (:": :::: ¢ 216 ¢ 250 @ 252
peer link. write init mmc read disk async red red
o pre i TS
P2 Mk Y #a ﬁﬁk! Ij"tik[" F ‘ :ﬁf__! PR R fOp e
w (] ; ¢ G ] || GG

La
4|
?TL

.:’ >

oY B

£ o o o o

reset 4\|- ; = =~m 1 L] N
50047 +— L0 mal) | v B4 E f%> a4 ad
r:m q = % ¢ ' ¢ 402 ¢ 3% ¢ 400
print 1 gate stack search
2 & Eﬁ 5 BE Ay £E BB BY
411 412 413 414 415 — 4717
o A R S B B b e e R el
i e |l G R g G GG
edbad H scan parse execute me words s ns a: r/du c
@Y i Hfd G4 S @Y 4¥ #Y 4#¥Y #Y 94U 49 #9 B 44
target B 311 312 313 314 315
ki > R T S I I R R R
3001 +—— loc
414 <‘:‘:| 454 328 ¢ 330 @mn?:nnd(}‘: bbl:ﬁ:r Q‘:I bl::sk <:'-: ;:Sk ¢ :I:k \4,: 360 ¢ 362 d+
feedback image bridge pack line interface buffer buffer buffer timer [ AT
R H¥ 28 fE BE G oy 9B wE HL
20017 +——| :é> j> :é> $ :6> ED $ j‘> $
<‘:‘:| 452 344 ¢ 342 @ 336 ¢ 304 @ 306 <l: 376 <E‘: 374 ¢ 366 Q‘: 364 d-
init edit edit block symbals tags expander packets encader d T 21747
TY fE $E B8 P¥ +¥ /Y 40U 0B HB 0T
= SRR o Y e = =
10017 =——
@ 450 :::v ¢ 340 @ 334 ¢ 310 @ 308 ¢ 378 ¢ s::zal ¢ 370 ¢ 368 [—= 117.al
send wipe pass navigate lines words t'actions bit stuff decoder [—* 117.a0

P& B B fU 0 KW e B B @ dir

By SN N o I (R o IR = Il = R =
e L | 382
448 @ 440 316 ¢ 338 @ 332 <E: 390 N 388 [N~ 386 <':: 384 \'l—ueserial<;*: 380
tail place address sram enter dispatch chars chars control control cre bit strip
11 ES =
3 5
~ o s
T 8 3
hEE 2 ]
55
Qo



compiling source blocks

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :RD :D :RD :l> $ analog $
406 <*‘i:| 456 ¢ ¢ a2 ¢ 418 <':‘: 416 <",-:| 420 (:": :::: ¢ 216 ¢ 250 @ 252
peer link. write init mmc read disk async red red
o pre i TS
P2 Mk Y #a ﬁﬁk! Ij"tik[" F ‘ :ﬁf__! PR R fOp e
w (] ; ¢ G ] || GG

La
4|
?TL

.:’ >

oY B

£ o o o o

reset 4\|- ; = =~m 1 L] N
50047 +— L0 mal) | v B4 E f%> a4 ad
r:m q = % ¢ ' ¢ 402 ¢ 3% ¢ 400
print 1 gate stack search
2 & Eﬁ 5 BE Ay £E BB BY
411 412 413 414 415 — 4717
o A R S B B b e e R el
i e |l G R g G GG
edbad H scan parse execute me words s ns a: r/du c
@Y i Hfd G4 S @Y 4¥ #Y 4#¥Y #Y 94U 49 #9 B 44
target B 311 312 313 314 315
ki > R T S I I R R R
3001 +—— loc
414 <‘:‘:| 454 328 ¢ 330 @mn?:nnd(}‘: bbl:ﬁ:r Q‘:I bl::sk <:'-: ;:Sk ¢ :I:k \4,: 360 ¢ 362 d+
feedback image bridge pack line interface buffer buffer buffer timer [ AT
R H¥ 28 fE BE G oy 9B wE HL
20017 +——| :é> j> :é> $ :6> ED $ j‘> $
<‘:‘:| 452 344 ¢ 342 @ 336 ¢ 304 @ 306 <l: 376 <E‘: 374 ¢ 366 Q‘: 364 d-
init edit edit block symbals tags expander packets encader d T 21747
TY fE $E B8 P¥ +¥ /Y 40U 0B HB 0T
= SRR o Y e = =
10017 =——
@ 450 :::v ¢ 340 @ 334 ¢ 310 @ 308 ¢ 378 ¢ s::zal ¢ 370 ¢ 368 [—= 117.al
send wipe pass navigate lines words t'actions bit stuff decoder [—* 117.a0

P& G B B fU 0 KW e B B @ dir

By SN N o I (R o IR = Il = R =
e L | 382
448 @ 440 316 ¢ 338 @ 332 <E: 390 N 388 [N~ 386 <':: 384 \'l—ueserial<;*: 380
tail place address sram enter dispatch chars chars control control cre bit strip
11 ES =
3 5
~ o s
T 8 3
hEE 2 ]
55
Qo



compiling source blocks

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :RD :D :RD :l> $ analog $
406 <*‘i:| 456 ¢ ¢ a2 ¢ 418 <':‘: 416 <",-:| 420 (:": :::: ¢ 216 ¢ 250 @ 252
peer link. write init mmc read disk async red red
o pre i TS
P2 Mk Y #a ﬁﬁk! Ij"tik[" F ‘ :ﬁf__! PR R fOp e
w (] ; ¢ G ] || GG

La
4|
?TL

.:’ >

oY B

£ o o o o

reset ~\|- » = =1l b 2N N
50047 +— 0 mdl m = M : 2 M x
reset q R ¢ : R aoz ¢ 396 [\ ao0
print 1 gate stack search
2 & _Eﬁ g Ay £E BB BY
W= e TR B R R [xeal
i e |l I I e B R S G = R
edbad H scan parse execute me words s ns a: r/du c
fy B W S @Y 4¥ #Y 4#¥Y #Y 94U 49 #9 B 44
target B 311 312 313 314 315
ka7 T e e R R = I
3001 +—— loc
414 <‘:‘:| 454 328 ¢ 330 @mn?n;nd(t I::H:r Q‘:I bl::k <'-: ;::k ¢ b!h:)k \4,: 360 ¢ 362 d+
feedback image bridge {?1 } line interface {b}uﬁir} buffer butfer {:rmi} {}u{ }4' A7
Dp <D D <D, %DFQD; Dp <p! DR <D Dy Dp <D! %DFJD; %nﬁgn; D <D Op <D
20017 +——| :é> j> :é> $ :"> E%'> $ j‘> $
<‘:‘:| 452 344 ¢ 342 @ 336 ¢ 304 @ 306 <‘: 376 <E‘: 374 @ 366 ¢ 364 d-
init edit edit block symbals tags expander packets encader d T 21747
T8 #E 28 28 88 w¥ p¥ LU 0¥ HH 0L
109
U = mY I > (R = R = = B = [ = B
@ 450 :::v ¢ 340 @ 334 ¢ 310 @ 308 ¢ 378 <EC s::zal ¢ 370 QC 368 [— 117.ai
send wipe pass navigate lines words t'actions bit stuff decoder [—* 117.a0

P& G B B fU 0 KW e B B @ dir

By SN N o I (R o IR = Il = R =
e L | 382
448 @ 440 316 ¢ 338 @ 332 <E: 390 N 388 [N~ 386 <':: 384 \'l—ueserial<;*: 380
tail place address sram enter dispatch chars chars control control cre bit strip
11 ES =
3 5
~ o s
T 8 3
hEE 2 ]
55
Qo



compiling source blocks

target flash/mmc serial red
[] [ L
701 709 710
® serdes $ _% Ei> :RD :D :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ 422 ¢ 418 <':‘: 416 <",-:| 420 (:": :::: ¢ 216 ¢ 250 @ 252
peer link. write init mmc read disk async red red
20 hig TG ¥ oU 2d 2k B 28 @Y oY
cs ) $ $ e B
i 'E 23 e S I L Y
60017 »—— b ke e il e iy et B ke Lol el | 1 L
S CIRE: R H el [
peer -
RS FE%@Q oY 7l @E 1570 [l 58 @5
L]
:u?_i?t_ . S — ; % ; B | uy [ )
reset q L= " ¢ : ¢ a02 ¢ ;9:‘ ¢ muh
print ] gate sta seard
P _Eﬁ p o <2 e /Y S Hf
- 411 412 413 414 415 — 4747
o A R S B B b e e R el
4u<’:‘: d= @ :¢a§z¢394(?393@290@;2&!@]!85@m@:ﬁ:%ass@a%
feedback J\‘—L : scan parse execute frame words tokens +tokens (last) rfdu clk
@Y i Hfd G4 S @Y 4¥ #Y 4#¥Y #Y 94U 49 #9 B 44
target B 311 312 313 314 315
ggg.:?g._ :‘9 $ i j> :":> :D 294 :'D Ep $ :l> $
. 414 <‘:‘:| 328 ¢ 330 @mn?:nnd(t ;:::: <':‘:| bl::k <:'-: ;:Sk ¢ :I:'k \4,: 360 ¢ 362 d+
feedback bridge pack line interface buffer buffer buffer timer [ AT
ORS H¥ 28 fE BE G oy 9B wE HL
| P = D o7 B = I 7 B ¥ IR =5 I =
<‘:‘:| 3M¢M2@m¢3M®!ﬂs¢376¢3?4¢356¢36&1d_
edit edit block symbals tags expander packets encader d T 21747
P& @ @S I HY H¥ HU Y R HI
109
| B SR o
@ :::v ¢ 340 @ 334 ¢ 310 @ 308 ¢ 378 <EC s::zal ¢ 370 QC 368 [— 117.ai
wipe pass navigate lines words t'actions bit stuff decoder [—* 117.a0

P & B B fU 0 KW e B B @ dir

009
N N N
Y scaress [ B ) B ) D
L Al 3m:
448 @ 316 Cl: 338 @ 332 ¢ 390 ¢ 388 ¢ 386 CI‘: 384 \ll— deserial Q’C 380
tail sram enter dispatch chars chars control control cre bit strip

a00.a17



compiling source blocks

Y B 2 28 B8 2l B L Bl B 0%

target flash/mmc serial red
701 709 710
Db serdes $ _% Ei> :RD :D :RD :l> $ analog $
<*‘53ﬁ¢ ¢m¢f18¢416@423¢§&¢2m¢253¢2ﬁ
peer write init mmc rea i async re
20 hig TG ¥ oU 2d 2k B 28 @Y oY
cs i s 3 Ty o L e ) y
600.17 +— ----EE--- .z.g...-.-.--l = - ;": = :" L]
S CIRE: G H el [
peer L
RS FE%@Q oY 7l @E T8 _m8 TY TH
]
Pl I e o a3l B
reset q % ¢ ' ¢ 402 ¢ ssﬁk ¢ muh
print 1 gate stad searc!
B % _Eﬁ Rl wE FE Y HE BY
- 411 412 413 414 415 — #1717
T B R B B B e e b el
h:i:k@: F;_—L @ E ¢ 392 @; 394 <E: 393( @ ':sn ¢ zsr: @] n::: ¢“nz: ¢ tl;:::;:-;‘r @ afzs 6; aT:.
4 L #¥ 4 B HY 48 £ ¥ ¥ 40U 48 fUT /U 4O
target H 311 312 313 314 315
L B B it e = = R = B o
T a4 <‘:‘:| 454 ¢ 466 ¢ ¢ 330 @Wf:'ﬂ"(t ;:‘;; <£‘:| :?":" ¢ ':::‘ ¢ :':k ¢ ) ¢ w | dt
feedback image execute pack line interface buffer buffer buffer timer [ AT
hl BE 0l Sl BEY BY 0W 0N 0N HY L
20017 =—— :é> $ :é> :D $ :ﬂ> E},> $ j‘> $
<‘:‘:| asz ¢ 464 ¢ ¢ 342 336 ¢ 304 <§|: 306 ¢ 376 <E‘: in ¢ 366 ¢ 364 d-
init search block symbals expander packets encader d T 21747
B =Y
& a

e <

= o D = I~ I I
10017 =——
7
450 ¢ 238 ¢ 340 334 <L: 310 308 <}‘: 378 ¢ serial N 370 Q‘: 388 [— 1174l
send slats pass navigate lines words t'actions bit stuff decoder [ 117.a0

P Y | B8 fY £E 0l HE BE K B dir

2L £ 8

=3 R o3 AR SV R =~ IR R = =

aaz ] L | 382
448 @ 440 ¢ stack ¢ 338 @ 332 <EZ 390 [N 388 ¢ 386 <':: 384 N deserial <’:*: 380
tail place address enter dispatch chars chars control control cre bit strip

001.17 »—f
-—

001.1



compiling source blocks

target flash/mmc serial red
[] [ L
701 709 710
® serdes $ _% Ei> :RD :D :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ 422 ¢ 418 <':‘: 416 <",-:| 420 (:": :::: ¢ 216 ¢ 250 @ 252
peer link. write init mmc read disk async red red
20 hig TG ¥ oU 2d 2k B 28 @Y oY
cs ) $ $ e B
i 'E 23 e S I L Y
60017 »—— b ke e il e iy et B ke Lol el | 1 L
S CIRE: R H el [
peer -
RS FE%@Q oY 7l @E 1570 [l 58 @5
L]
:u?_i?t_ . S — ; % ; B | uy [ )
reset q L= " ¢ : ¢ a02 ¢ ;9:‘ ¢ muh
print ] gate sta seard
P _Eﬁ p o <2 e /Y S Hf
- 411 412 413 414 415 — 4747
o A R S B B b e e R el
4u<’:‘: d= @ :¢a§z¢394(?393@290@;2&!@]!85@m@:ﬁ:%ass@a%
feedback J\‘—L : scan parse execute frame words tokens +tokens (last) rfdu clk
@Y i Hfd G4 S @Y 4¥ #Y 4#¥Y #Y 94U 49 #9 B 44
target B 311 312 313 314 315
ggg.:?g._ :‘9 $ i j> :":> :D 294 :'D Ep $ :l> $
. 414 <‘:‘:| 328 ¢ 330 @mn?:nnd(t ;:::: <':‘:| bl::k <:'-: ;:Sk ¢ :I:'k \4,: 360 ¢ 362 d+
feedback bridge pack line interface buffer buffer buffer timer [ AT
ORS H¥ 28 fE BE G oy 9B wE HL
| P = D o7 B = I 7 B ¥ IR =5 I =
<‘:‘:| 3M¢M2@m¢3M®!ﬂs¢376¢3?4¢356¢36&1d_
edit edit block symbals tags expander packets encader d T 21747
P& @ @S I HY H¥ HU Y R HI
109
| B SR o
@ :::v ¢ 340 @ 334 ¢ 310 @ 308 ¢ 378 <EC s::zal ¢ 370 QC 368 [— 117.ai
wipe pass navigate lines words t'actions bit stuff decoder [—* 117.a0

P & B B fU 0 KW e B B @ dir

009
N N N
Y scaress [ B ) B ) D
L Al 3m:
448 @ 316 Cl: 338 @ 332 ¢ 390 ¢ 388 ¢ 386 CI‘: 384 \ll— deserial Q’C 380
tail sram enter dispatch chars chars control control cre bit strip

a00.a17



compiling source blocks

target flash/mmc serial red
701 709 710
Db serdes $ _% Ei> :RD :D :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ ¢ 418 <':‘: 416 <",-:| 420 (:": . ¢ 216 Q«: 250 ¢ 252
peer link. init mmc read disk async red

boot

28 hip &8 @; 29 2 bk ¥ 58 27 #

s |0 e e O
60017 »—| ""EE"' 'z'g"“""" . ol Ll I L
S CIRE: G H T el GG
peer -
20 FE%@Q oY 7l EE T8 _m8 nY BY
]
:u?ieft_ Sl W =4 3 v ; = E =Y ) Y
- 10
r:m q L= " Q‘: : ¢ a02 ¢ 39 ¢ a00
print 1 gate stack search
2Y B o wE A 28 B8 28
- 411 412 413 414 415 [ 41747
SIREEES I ISR R RS A e S e e R gt
a2 B d= @ : ¢ 392 @; 304 <E: 398 @ 290 ¢ 284 @] 286 d-; 288 ¢ :::::r ¢ 358 6; 346
feedback j\‘—L 1 scan parse execute frame words tokens +tokens {last) r/du clic
/Y #id H#¥ 4G S @Y 4¥ #Y 4#¥Y #Y 94U 49 #9 B 44
target ' l» 31 312 [, [ 313 ], [ 314 ],[ 315
wie ] 0 B B B - S e R B e R R SR
3004 =—o oc!
414 <‘:‘: 454 ¢ 466 ¢ ;:gk ¢ 326 C": 328 ¢ 330 @mn:?:nnd(}‘: ;:ﬁakr <£‘:| :::k ¢ ;::: ¢ :I:k ¢ 360 ¢ w | O+
feedback i unpack bridge pack line interface buffer buffer buffer timer d+ [ 3147
z 28 28 20 2P £E 0B 0B 08 BE T8
w BB & R R
r::f‘ir“:; <"‘,: 344 ¢ 342 336 <‘}: 304 306 ¢ 376 <;‘: 374 @ 366 ¢ e | d-
sram edit edit block symbals expander packets encader e 21717

28 44 4% U o8 0B BB

QLJU}@ 28 28

e #

e <

=y = B OB B W
:::v ¢ 340 334 ¢ 310 308 ¢ 378 <EC s::zal ¢ 370 QC 368 [—= 117.al
iit wipe pass navigate lines words t'actions crc bit stuff decoder _" 117.a0
I ol W Pl od ol b S Rl @b die
pl e e e e
' ] 316 Cl: 338 Ql:l 332 q: 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:s:fial Q&: 380
y-tokens sram enter dispatch chars chars control control cre bit strip

a00.a17



compiling source blocks

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :RD :D :RD :l> $ analog $
06 <*‘i:| 456 ¢ ¢ a2 ¢ 418 <':‘: 416 <",-:| 220 (:": :::: ¢ 216 ¢ 250 @ 252
eer link write init mmc read disk async red red
20 A4 U #§ 2T 27 b& BE 58 27 @9
cs ; t # > E——— T ) )
; 'E 23 o I L= = == ny
60017 &—— mEmmE - Lol Lol P —— pa
ws (G ¢ ; ¢ R el K H
peer L L - h
IR0 FE%@Q oY 7l @E 1570 [l 58 @5
Ln ; ¥ : . i -y A
:u?_i?t_ o P =4 3 v ; = E =Y 1 4
r:m q i R ¢ : ¢ a02 ¢ 396 ¢ a0
print 1 gate stack search
2 & ﬁ ORI CRT FE hY 8 HY
-E E 411 412 413 414 415 — 4717
A= 1 o e e e S L
i e |l P R P P S GIE- 3 S
edbad H scan parse execute me words s ns a: r/du c
@Y i Hfd G4 S @Y 4¥ #Y 4#¥Y #Y 94U 49 #9 B 44
target B 311 312 313 314 315
e o T S I I R R R
T 414 @ 454 328 ¢ 330 @mn?:nnd(t :u:oﬁ:kr <f‘:| bl::k <:L: ;::k <':‘: bBI:k \4,: 360 ¢ 362 d+
feedback image bridge pack line interface buffer buffer buffer timer [ AT
H¥ 28 fE BE G oy 9B wE HL
20017 =—— :é> j> :é> $ :6> ED $ j‘> $
<‘:‘:|452 3M¢:ﬂz@m¢am@ms¢376<E‘:3?4¢356¢364 d-
init edit edit block symbals tags expander packets encader d T 21747
TY fE $E B8 P¥ +¥ /Y 40U 0B HB 0T
109
10017 +—— :F:{> $ j“> $ :ﬂ:> ED $ :D $
@ 450 :::v ¢ 340 @ 334 ¢ 310 @ 308 ¢ 378 ¢ s::zal ¢ 370 ¢ 368 [—= 117.al
send wipe pass navigate lines words t'actions crc bit stuff decader _" 117.a0
5E K P BE B o P e B e @ dir
e e v = B =
448 440 stack 316 Cl: 338 @ 332 ¢ 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:szfial ¢ 380
tail place address sram enter dispatch chars chars control control cre bit strip

a00.a17



compiling

source blocks

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :RD :D :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ a2 ¢ 418 <':‘: 416 <",-:| 220 (:": :::: ¢ 216 ¢ 250 @ 252
eer link write init mmc read disk async red red
20 A4 U #§ 2T 27 b& BE 58 27 @9
cs " " N { da—r | e " o e Y
t ! ; 2 T s = a5 B
60017 &—— C L PEELE EEEE T LN mwm Lol P ——
s i ?ﬁ Ej H T ree—r——rehbd| K
peer L L - h
£% & | B8 A @E 1570 [l 58 @5
Ln . ¥ : i -y -
:u?_i?t_ o P =4 3 v = E =Y 1 4
r:m q i R ¢ : ¢ a02 ¢ 396 ¢ a0
print 1 gate stack search
2 & ‘Eﬁ 5 BE Ay £E BB BY
411 412 413 414 415 — 41747
{ uy I e B B B B D B xtal
a12 d= @ :¢a§z¢394@393@290@;2&@!85(‘?m¢zﬁ¢ass¢a%
feedback \‘—L : scan parse execute frame words tokens +tokens (last) rfdu clk
£ > T I S @Y 4¥ #Y 4#¥Y #Y 94U 49 #9 B 44
target B 311 312 313 314 315
o] ) T S I I R R R
3001 +—— =
414 ¢ 466 ¢ 328 ¢ 330 @mn?n;nd(t I::ﬁ:r Q‘:I bl::sk ¢ ;::: <':‘: b!h:'k \4,: 360 ¢ 362 d+
feedback execute bridge pack line interface buffer buffer buffer timer [ AT
OX3 & B ol P B8 G 4 o w Bl
20017 =—— $ :é> j> :é> $ :HD ED $ j‘> $
¢464¢ 3M¢:ﬂl@m¢3M®!ﬂs¢376¢3?4¢356¢36&1 d-
search edit edit block symbals tags expander packets encader d T 21747
4L $E B8 P¥ +¥ /Y 40U 0B HB 0T
109
orre ] my B = Y ey B e = B = B = B
¢ 438 ¢ :::v ¢ 340 @ 334 ¢ 310 @ 308 ¢ 378 ¢ s::zal ¢ 370 ¢ 368 [—= 117.al
slats wipe pass navigate lines words t'actions crc bit stuff decader _" 117.a0
28 # P BE B o P e B e @ dir
009
0 e S o R S = 3 R
¢ s::; ¢ 316 Cl: 338 @ 332 ¢ 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:szfial ¢ 380
address sram@ enter dispatch chars chars control control cre bit strip




compiling source blocks

flash/mmc serial red
709 710
:RD :l> $ analog $
416 (:": :::: ¢ 216 ¢ 250 @ 252
peer ini mmc disk async red red
FoR 0! 2 o hé i S8 od 2
cs 3 e e ) i
600.17 +— et :> ™
o R ] (G
peer - h
IR0 ) #Y #Y E‘: g g il 58 S
L]
reset z : z : B HBE Y Y
50047 +— 4.9 - s | A
reset [ Q] ¢ : R aoz ¢ 396 [\ ao0
print 1 gate stack search
FoRs A HE BE BY
412 ], [413 ], [ 414 ], 415 — at7.47
B B B B D B xtal
k:l.hzh E ¢ 392 @ 394 <l: 398 @ <‘L; zsr: @:Ir::: ¢Mz: ¢ %I.;:-;‘r @ arzs ¢ BT:.
edbac i scan parse execute words s ns a r/du c
£ > S @Y 4Y £ w By 4 B HY
target B 312 313 314 315
o] T S I I R R R
T 414 328 ¢ 330 Qﬂ ¢ :;oﬁ:kr <':‘:| bl::k <L: l:::k <':‘: bSI:k \4,: 360 ¢ 362 d+
feedback bridge pack interface buffer buffer buffer timer [ AT
ox0 B8 # B8 £ Y 28 Y K
20017 =—— j> :é> $ :6> ED $ j‘> $
344 ¢ 342 @ <‘}: 304 @ 306 <l: 376 <E‘: 374 ¢ 366 Q‘: 364 d-
edit edit symbals tags expander packets encader d T 21747
GORT: &8 28 Y f8 H¥ #¥ 08 08
109
orre ] Y ey B e = B = B = B
52:\! <l: 340 @ ¢ rilD @ !ﬂ:k <{,:‘3:B ¢ s::zal ¢ht57?ﬁ¢d36: — :1;;“
pe pass lines WOl ‘actions erc it stul ecoder [ ao
LY HE B B B pE R G @i die
e e v = B =
448 316 Cl: 338 @ ¢ 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:s:fial Q’C 380
tail y-search sram enter chars chars control control cre bit strip




delivering object code

after compilation

- deliver object code to the link node 701

- send over SERDES line to the link node 001
- deliver object code to the target node port
- load image into the target node RAM

- initialize the target node

el

h-header | link | loader | image (64 words) init

. " D)




delivering object code

after compilation

- deliver object code to the link node 701

- send over SERDES line to the link node 001
- deliver object code to the target node port
- load image into the target node RAM

- initialize the target node

U g 0O 0L 0 mnath
tu L parh

t-header loader | image (64 words) init

\ T



delivering object code

after compilation

- deliver object code to the link node 701

- send over SERDES line to the link node 001
- deliver object code to the target node port
- load image into the target node RAM

- initialize the target node

loader | image (64 words) init

\ T



delivering object code

after compilation

- deliver object code to the link node 701

- send over SERDES line to the link node 001
- deliver object code to the target node port
- load image into the target node RAM

- initialize the target node

image (64 words) init




delivering object code

after compilation

- deliver object code to the link node 701

- send over SERDES line to the link node 001
- deliver object code to the target node port
- load image into the target node RAM

- initialize the target node

el

init




compiling source blocks

target flash/mmc serial red

701 709
® serdes $ :’D $ analog $
<*‘}:| 456 ¢ ¢ a2 216 ¢ 250 @

peer link. write async red

28 hip =8 #4 HE B
cs > " 5 N e 2 N
60017 — -l- -l---- --‘R C LLL :> d
as  [\B t R 21 @ ¢

reset ~£\|- = BN N
s00.47 wl il ] A 24
’ — s .
«1 G w K e K
print gate tack s

& Eﬁ g G Dl B

411 412 413 414 415 [ 41717

[T B ] B SS RN S (P NI N e I T R g
raulimalls = 2 e e e e e e
Sy B 44 4 oY 4 HE¥ 4l a4 HfY B3 9
target) S Ll by I = Rl Sl S = I
T e s e o [ 2 ] e [ = |
RN B G S B BE H G T GY BT
I = ES I S Y e = R o
e e 6 o a0 B P B T N S D G el R
7% 8% 4 28 28 28 4% BE 128 H¥ B8 DY
I =" S R R BB
<%:| 450 ¢ 438 :12:\! <;: 340 @ 334 ¢ 310 @ 308 ¢ 378 <EC s::zal ¢ 370 <EC 368 |[— 117.al

send slots

58 #E #¥

wipe pass navigate lines words t'actions bit stuff decoder [ 117.a0

B B fU 0 KW e B B @ dir
009

2L £ 8
2

=N e b R i ) i R
nd address | ud nd nd
a4z ] L A 3m:2
a8 @ 440 ¢ stack 116 ¢ 338 @ 332 <E: 390 fNH 388 ¢ 386 <':: 384 N deserial <’:*: 380
tail place address sram enter dispatch chars chars control control cre bit strip

a00.a17

001.
001



compiling source blocks

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ az2 ¢ (:": tf:: ¢ 216 ¢ 250 <|}: 252
peer link. write ini disk async red red
D D IJ D JL Ii. L Dy D! D D' D, D
P & op A5 @H % .ﬁf——. P Py P
= G ¢ =i | GG
28 E%@f og &l ooy nY oY

reset ~\|-

: = m—— SRHEE RS R
50047 — 10 mal| | Imd| | nd : e ]
r;u q = % s ¢ ' ¢ 402 ¢ ;9:‘ ¢ muh
print 1 gate ta searc
2Y B o wE I B 28 $8 B U
411 412 413 414 415 — #1717
RN L R R b e S e Ry T el
a12 <‘:‘: d= @ @ <"‘; : ¢ 392 @ 394 <l: 398 @ 290 <‘L; 284 @] 286 d'; 288 ¢ ::::::r N 3s8 ¢ 346
feedback J\‘—L : scan parse execute frame words tokens +tokens (last) rfdu clk
@Y i Hfd G4 i Eb‘ S @Y 4¥ #Y 4#¥Y #Y 94U 49 #9 B 44
target " l» 311, [ 312, [ 313 [ 314 |, ] 315
a7 e B B e e S I I R R R
e 214 <‘:‘:| 454 ¢ 266 ¢ ;:gk ¢ 258 = K] ¢ 26 N 328 ¢ 330 <',‘:| m:gn;nd ¢ :.::: <':‘:| :::k <'-: ;::: <':‘: :I:k ¢ 360 ¢ 362 d+
feedback image execute parse load \'_L unpack bridge pack line interface buffer buffer buffer timer d+ [ 31717
hl G Y HE A ¥ A AR £ 88 08 f8 948 f¥ fY 0 ZE B8
20017 +——| :é> $ :é> $ :I;> = l > 23248 L_$> j> :é> $ :é> ED $ j‘> $
<‘:‘:| asz ¢ 464 ¢ a6z <'|-,: 432 426 ¢ g ¢ r:}‘::; <"‘,: 3a4 ¢ 342 @ 336 <‘}: 304 <§|: 306 <l: 376 <E‘: in ¢ 366 Q‘: 364 d-
init search nest g-search code sram edit edit block symbols tags expander packets encader d- [T 21747
S fE HY G HY it ey /¥ 48 ¥ 4% Y 48 4 48 GY¥ HI
@ 450 ¢ 438 ¢ ¢ 430 <':*: 428 @ 404 ¢ ‘:f‘:‘l‘:ll ¢ 320 ¢ :12:\1 ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ s::zal ¢ 370 ¢ 368 [— 117.ai
send slots jumps words parse print sram 18-bit ‘wipe pass navigate lines words t'actions erc bit stuff decoder _" 117.a0
o fY ¥ & Y KT /Y HY HE o HE KO P Pl HY . @l FHE die
SRR e e e e R o R = e e
448 @ 440 ¢ 5::;( ¢ aaa ¢ 434 ¢ 436 ¢ ¢ 312 ¢ 314 <F|!': 316 Cl: 338 @ 332 <E: 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:szfial Q'C 380
tail TT address flow y-tokens y-search @mm ITTI sram@ enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red
701 709
® serdes $ _% :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ a2 (:": tf:: ¢ 216 ¢ 250 <|}:
peer link. write disk async red
25 Ak 5% 24 & 3 28 29
cs 3 2 3 p 3 uy
600.17 »—— -l -l.... .f e = et :> d
s (& ¢ ; e GG
peer L - h
IR r&%ﬁz\aﬁ og &l oA R
L]
:u?_ieft_ Sl W =4 3 = E =Y ) Y
r::fz q L= " ¢ : ¢ a02 ¢ 39 ¢
print 1 gate tack s
2Y B o wE I B B8 5 Y
411 412 413 414 415 — 41747
SREEEE L R R b e S e Ry T el
a1z [R & @ 6; : ¢ 392 @; 394 <E: 398 @ 290 <‘L; 284 @] 286 d; 288 ¢ :i::::r\}— 358 6; 346
feedback j\‘—L : scan parse execute frame words tokens +tokens (last) rfdu clk
@Y i Hfd G4 EMUTU} ©@®v 4¥ 4L @Y #¥ 94U 4Y #Y B Y
target " l» 311, [ 312, [ 313 [ 314 |, ] 315
o s B B S I I R R R
R a14 <‘:‘:| 454 ¢ 266 ¢ ;:gk ¢ 26 N 328 ¢ 330 @mn:?:nnd(}‘: :oﬁ:kr <':‘:| bl::k ¢ ;::: <':‘: bSI:k ¢ 360 ¢ 362 d+
feedback image execute parse unpack bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
RE BE B B v 7 $E 2 RY PY LW wY 08 KB BT
208
e R LIS S EE R S S R S R e =
<‘:‘:| asz ¢ 464 ¢ a6z 432 g \}_::}‘:::..Q‘*,: 3a4 ¢ 342 @ 336 <‘}: 304 <§|: 306 <l: 376 <E‘: in ¢ 366 ¢ 364 d-
init search - g-search sram edit edit block symbals tags expander packets encader d T 21747
S #fY HL 4 it ey /¥ 48 ¥ 4% Y 48 4 48 GY¥ HI
=y B I = I I R SN SR r B e N RV = = R
10017 =—— | ether
@ 450 ¢ 438 446 ¢ 430 <':*: 428 <I: 404 ¢ tn.x‘rom ¢ 320 ¢ :12:\! <;: 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ s::zal ¢ 370 ¢ 368 [— 117.ai
send slots jumps words parse print sram 18-bit ‘wipe pass navigate lines words t'actions erc bit stuff decoder _" 117.a0
P HE& fE /Y Y /L P B B Y B S B o i Bl bk fHrd dir
007 008 009
uY R = ; VI = R > B> (S =y ) o FE my R o B (R N b R = B ¥ [ =
448 @ 440 ¢ s::tzll Cﬁ: 444 ¢ 434 ¢ 436 ¢ ¢ 312 ¢ 314 <F,!‘: 316 Cl: 338 @ 332 ¢ 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:szfial Q'C 380
tail TT address flow y-tokens y-search @mm ITTI sram@ enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :RD :D :RD :l> $ analog $
456 (L KBl a2 K a8 N ae N 220 RE boot [ 216 (3] 280 252
How | oo oo (] oae (oo ] ome (oo (o o
peer write init mmc rea i async re
28 g AL A& 0 0 b D 28 0O PG
cs 3 s ) > E——— T ) )
; o . N L = my
60017 +—| C L PEELE EEEE T LN mwm ol [ ——
ws (G ¢ ; ¢ R el K H
peer L v h
28 FE%@Q oY 7l i T8 ow
Ln ; T : . i -y A
:u?_ieft_ o P =4 3 4 ; E =Y 1 4
r:m q i R : ¢ a02 ¢ 396 ¢ a0
print 1 gate stack search
2Y B o wE e 28 B8 28
411 412 413 414 415 — 4717
B B | P E =S I = B = > v ey | ey R xtal
a12 <‘:‘: d= @ : ¢ 392 @ 394 <E: 398 @ 290 <‘L; 284 <':‘:| 286 ¢ 288 ¢ :.::f‘:‘r@ 358 ¢ 346
feedback j\‘—L : scan parse execute frame words tokens +tokens (last) rfdu clk
/Y #id H#¥ 4G )y @Y 4¥ #Y @Y #¥ 9 49 #9 B 44
target " l» 311, [ 312, [ 313 [ 314 |, ] 315
ol e R o e e R R = I
R a14 <‘:‘:| 454 ¢ 266 ¢ :asgk ¢ 26 N 328 ¢ 330 @mn:?:nnd(t :;::lr Q‘:I bl::k <:'-: ;:Sk ¢ :I:'k ¢ 360 ¢ 362 d+
feedback image execute parse unpack bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
RE BE B B El FY B8 ol B BB W w wl B BT
208
e R B S S S S o = R S =
<‘:‘:| asz ¢ 464 ¢ a6z 432 ¢t:}‘::rrn <"‘,: 3a4 ¢ 342 @ 336 ¢ 304 <§|: 306 <l: 376 <E‘: in ¢ 366 <5'C 364 d-
init search - g-search sram edit edit block symbals tags expander packets encader d T 21747
S #fY HL @ HE SR Yy #¥ 4¥ 4V #fv 4v fY /Y 44 G B4
s B P SRR e R e I = B
10017 =—— r
@ 450 ¢ 438 446 ¢ 430 <':*: 428 <I: ¢ 320 ¢ :12:\! <;: 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ s::zal ¢ 370 ¢ 368 [— 117.ai
send slats jumps words parse 18-bit wipe pass navigate lines words t'actions crc bit stuff decader _" 117.a0
oY HfY ¥ & 4 /4O Y B Y g S el Hi Hdd /d HIE dir
SRR e e e e R o R = e e
448 @ 440 ¢ s::tzll Cﬁ: aaa ¢ 434 ¢ 436 ¢ ¢ 312 ¢ 314 <F,!‘: 316 Cl: 338 @ 332 ¢ 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:szfial Q'C 380
tail TT address flow y-tokens y-search @mm ITTI sram@ enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red
701 709 710
® serdes $ :’D :l> $ analog $
<*‘i:| 456 ¢ ¢ a2 tf:: ¢ 216 ¢ 250 <|}: 252
peer link. write disk async red red
P2 Mk Y ﬁi el PP P PR
cs ) t p 5 —— ) N
600.17 »— ; ----EE--- .z‘g...-. = :" :> d
aos  [\R L R L 21, @ ¢

lﬁ@EE%FEQEEQE&Q j n%ﬁﬁ l 7y 2g
S B

reset 4\|- : = . N N
50017 &— 410 _‘/l I ’_VI '_Vl E :§> —T/ _V
reset q = % ' ¢ 402 ¢ 3% ¢ 400
print 1 gate stack search
Z0 by ml i 58 28 9
- 411 412 413 414 415 — 4717
Y
SIREER I i R o e B R el
a12 <‘:‘: & @ : ¢ 392 @; 394 <E: 398 @ 290 <‘L; 284 @] 286 d; 288 ¢ I:Il:::r @ 358 6; 346
feedback J\‘—L : scan parse execute frame words tokens +tokens (last) rfdu clk
@Y i Hfd G4 )y @Y 4¥ #Y @Y #¥ 9 49 #9 B 44
target B 311 312 313 314 315
gk 7 B T S I I R R R
3001 — loc|
214 <‘:‘:| 454 ¢ 266 ¢ ;.Sgk 328 ¢ 330 <',‘:| cm:gl:lnd ¢ :-:n:r <£‘:| :::k ¢ ;::: ¢ b!I:k ¢ 360 ¢ 362 d+
feedback image execute parse bridge pack line interface buffer buffer buffer timer d+ [ 31717
RE BE B B 58 2W BN fY W o w5 5 B8
20017 +— :é> $ :é> :D :'E> $ :ﬂ> ED $ j‘> $
<‘:‘:| as2 ¢ 464 ¢ 462 344 ¢ 342 @ 336 ¢ 304 <§|: 306 ¢ 376 <E‘: 374 ¢ 366 ¢ 364 d-
init search - edit edit block symbals tags expander packets encader d T 21747
T B8 4 28 £8 48 w¥ fE 40U DY 0B $Y
109
R SRR AN N RS S = R = R
@ 450 ¢ 438 446 :12:\1 ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ s::zal ¢ 370 ¢ 368 [— 117.ai
send slots jumps wipe pass navigate lines words t'actions bit stuff decoder [ 117.a0

P Y HET fHL B B fU 0 KW e B B @ dir

LA R 009 LA LA R L 1A L R
md address | nd n'd md
aaz e L A 382
248 @ 240 ¢ stack <’C 248 16 ¢ 338 @ 332 <EZ 390 [N 388 ¢ 386 <':: ELTY \'l—ueserial<;*: 380
tail place address flow y-tokens sram enter dispatch chars chars control control cre bit strip
[l g
®
~ o
Aehat 1
- =
13-
[=1=]



loading applications

target flash/mmc serial red
701 709 710
® serdes _V _% Ei> :RD :D :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ ¢ 418 <':‘: 416 <",-:| 420 (:": tf:: ¢ 216 ¢ 250 <|}:
peer link. init mmc read disk async red

28 Aid 7P éﬂwﬁﬁwﬁ& Th E 28 0B 0

cs ) r P Ty Ty = ) y
60017 »—— ""EE"' 'z'g"“""" [ 1= " - L
= ; ¢ s == aeem i | GG
peer
% 5o oi av ab ob i fmodlore
L]
:u?ieft_ Sl W =4 3 4 ; E =Y ) Y
) 10
r;u q sl R : ¢ a0z ¢ ;9:‘ ¢ muh
print 1 gate sta searc
2Y B o wE e 28 B8 28
411 412 413 414 415 — 4717
J a1 E =S I = B = > v ey | ey R xtal
a12 <‘:‘: & @ : ¢ 392 @; 394 <E: 398 @ 290 <‘L; 284 @] 286 d; 288 ¢ I:Il:::r @ 358 6; 346
feedback j\‘—L : scan parse execute frame words tokens +tokens (last) rfdu clk
@Y i Hfd G4 )y @Y 4¥ #Y @Y #¥ 9 49 #9 B 44
target| S0 0 1 L SR R SRR R R
T 214 <‘:‘:| 454 ¢ 266 ¢ ;.Sgk ¢ 326 M 328 ¢ 330 @mn::;nd(}‘: :-:of:e:lr <£‘:| :::k ¢ ;::: ¢ b!I:k ¢ 360 ¢ 362 d+
feedback image execute parse unpack bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
RE BE B B El» 58 2W BN fY W o w5 5 B8
208
e R B S S S S o = R S =
<‘:‘:| as2 ¢ 464 ¢ 462 432 ¢ :::f‘ir“:; <"‘,: 344 ¢ 342 @ 336 ¢ 304 <§|: 306 ¢ 376 <E‘: 374 ¢ 366 ¢ 364 d-
init search - g-search edit edit block symbals tags expander packets encader d T 21747
7Y RE HY 2L 2E 28 28 928 +4 #¥ U o8 08 0B
109
R O 1 SRR AN N RS S = R = R
@ 450 ¢ 438 446 ¢ 430 <':*: 428 <I: 404 ¢ to :12:\! <;: 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ s::zal ¢ 370 ¢ 368 [— 117.ai
send slats jumps words parse print wipe pass navigate lines words t'actions crc bit stuff decader _" 117.a0
P HE& fE /Y Y P Pl Py P P P Pk il Pl Pl Hrdd dir
009
uY R = ; EY N = Y Sy [ o (R B > [ = B [ = B
448 @ 440 ¢ 5::;( Cﬁ: 444 ¢ 434 ¢ 436 ¢ ¢ 316 Cl: 338 @ 332 <E: 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:szfial Q'C 380
tail place address flow y-tokens y-search sram enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red
701 709 710
® serdes $ _% Ei> :l> $ analog $
<*‘i:| 456 ¢ ¢ a2 ¢ 418 tf:: ¢ 216 ¢ 250 <|}: 252
peer link. write init disk async red red
25 Aip TE A4 F 28 fd U
cs ) t T — = I
600.17 »— g = :"
o [ 'E Ej § =t | G
peer L h
28 FE%@Q oY 7l i T8 ow
Ln ; ¥ : i -y -
et | b b B———o TR BB
r:su q L= : ¢ apz ¢ 396 ¢ a00
print 1 gate stack search
2 & _Eﬁ g iy 58 #8 &4
411 412 413 414 415 — 41747
; Ey B B B B D B xtal
a12 <‘:‘: & : ¢ 392 @; 394 <E: 398 @ 290 <‘L; 284 @] 286 d; 288 ¢ I:Il:::r¢ 358 6; 346
feedback J\‘—L : scan parse execute frame words tokens +tokens (last) rfdu clk
fy B W )y @Y 4¥ #Y @Y #¥ 9 49 #9 B 44
target " l» 311, [ 312, [ 313 [ 314 |, ] 315
s e DD S I I R R R
T 214 <‘:‘:| 454 ¢ 266 ¢ 326 M 328 ¢ 330 @mn::;nd(}‘: :-:of:e:lr <£‘:| :::k ¢ ;::: ¢ b!I:k ¢ 360 ¢ 362 d+
feedback image execute unpack bridge pack line interface buffer buffer buffer timer [ AT
R #E £ 5 £2 22 22 22 &8 22 2C 2E 5% T
208
I = T R S S S S o = R S =
<‘:‘:| 52 ¢ 464 432 @::;ﬁ“:;c‘,: 344 ¢ 342 @ 336 ¢ 304 <§|: 306 ¢ 376 <E‘: 3r ¢ 366 ¢ 364 d-
init search g-search code sram edit edit block symbals tags expander packets encader d T 21747
T8 #E &Y 28 48 28 28 88 w¥ p¥ LU 0¥ HH 0L
=y IR R R O S I = =Y
10017 =——
<é,:| 450 ¢ 438 ¢ 446 430 v 428 404 :12:\! ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 <EC s::zal ¢ 370 QC 368 [—= 117.al
send slats jumps words parse print wipe pass navigate lines words t'actions crc bit stuff decader _" 117.a0
P HE& fE /Y Y P Pl Py P P P Pk il Pl Pl Hrdd dir
et S0 ] 0 T ) P I 0 R R el e R R N
448 @ 440 ¢ s::tzll ¢ 444 ¢ 434 ¢ 436 ¢ ¢ 316 Cl: 338 @ 332 q: 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:sz:ial Q’C 380
tail TT address flow y-tokens y-search sram@ enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red
709 710
® serdes $ analog $
a o (o
peer C red red

28 &

cs

60017 —

&

o

P L Egy

reset i $ $
50047 ¢— .0 M
reset ¢ 396 [\ ao0
print tack search
P ] /Y S
411 412 413 414 415
R 5 B B B B e D ) xtal
a12 <‘:‘: - <"‘; @ 394 <l: 398 @ 290 <‘L; 284 @:I 286 d; 288 ¢ :::::r N 3s8 ¢ 346
feedback . parse execute frame words tokens +tokens (last) -/ Ik
@Y i Hfd G4 o Eb‘ i ¥ /Y #f¥ H#E€ 4 Y fE BT B
target 311 312 313 314 315
o s B B ; - S I I R R R
R 414 <‘:‘:| 454 ¢ 466 ¢ ;:gk as8 E= H sm ¢ 330 <',‘:| m:gn;nd ¢ :.::: <':‘:| :::k <'-: ;9:: <':‘: :I:k ¢ 360 ¢ w2 | O+
feedback image execute parse load \'_L unpack bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
wE nl 8 BT ¥ Y AE #Y 88 08 #8 #8 f8 HY BN ZY 08
208
IR e e e e e AR IE MR S e 8 R e o e R = R = R =
<‘:‘:| asz ¢ 464 ¢ a6z <'|-,: 432 <':‘: 426 ¢ g ¢ r:}‘::; <"‘,: 3a4 ¢ 342 @ 336 <‘}: 304 <§|: 306 <l: 376 <E‘: in ¢ 366 Q‘: 364 d-
init search nest g-search code sram edit edit block symbals tags expander packets encader d T 21747
f¥ #¥ 4 /Y /Y 48 M ey 48 /¥ 48 48 Y 48 4T /Y HU #IT
107 108 109
10017 +— o - B ) ) =y = 318 Y B HA Ky Y Y uy Yy Y Y
@ 450 ¢ 438 ¢ ¢ 430 <':*: 428 @ 404 ¢ I:x‘l‘:ll ¢ 320 ¢ :12:\1 ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ s::zal ¢ 370 ¢ 368 [— 117.ai
send slots jumps words parse print sram 18-bit ‘wipe pass navigate lines words t'actions erc bit stuff decoder _" 117.a0
P HE& fE /Y Y /L P B B Y B S B o i Bl bk fHrd dir
B T T T B B e T e T R e R B
448 @ 440 ¢ 5::;( ¢ 444 ¢ 434 ¢ 436 ¢ ¢ 312 ¢ 314 <F,!‘: 316 Cl: 338 @ 332 <3: 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:szfial Q'C 380
tail TT address flow y-tokens y-search @mm ITTI sram@ enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red
[] I
701 709 710
® serdes $ _% Ei> :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ 422 ¢ (:": tf:: ¢ 216 ¢ 250 <|}: 252
peer link. write ini a disk async red red
25 Aip TE A4 g B o8 o8 2f
cs h b 3 p 3 uy
600.17 »—— i - - .l.... .z.‘g...-._ji--l e :> d
= ; ¢ ' =i | GG
peer -
20 E%jﬂiﬁﬂiﬁﬂ g Bl Y 2B
reset 4\|- : =) =] .y ; =m N
50047 +— L0 mal) m Imd I L v ™ : ]
reset q R L ¢ : ¢ muh
print 1 searc
G Rs ﬁﬁ Rl FE s GoR0s
- 411 412 413 414 415 — 4717
IR e : v R D e B P xtal
4u<‘:‘: JG_—L @ @ : @:aea@zsn(};zm ms@m@ﬂﬁr\}—ass’¢34&
feedback 1 execute frame word: tokens +tokens {last) r/du clic
@Y i Hfd G4 ta ©¢ 4#¢ #$E& 4V w4 Y BY BY
1
I

Y =Y
a &
Gil
target 311 312 313 314 315
ka7 B o B B B S I I R R R
T a14 <‘:‘:| 454 ¢ 266 ¢ ;:gk ¢ b= ¢ 330 <',‘:| mI:gl:lnd ¢ :-:of:e:lr @ bl::k ¢ I:::: ¢ b!I:k ¢ 360 ¢ 362 d+
feedback image execute parse \'_L 1 pack line interface buffer buffer buffer timer d+ [ 3147
R B fY Hl pE € Y P 2l fEY #£¥ 08 0Y 0Y KT (Y
wr—l Pl P P P B R =STRR =  E=N = = = R = I =
<‘:‘:| asz ¢ 464 ¢ a6z <'|-,: 432 <':‘: 426 ¢ g ¢ 342 @ 336 ¢ 304 <§|: 306 ¢ 376 <E‘: in ¢ 366 ¢ 364 d-
init search nest g-search code edit block symbols tags expander packets encader d- [T 21747
4 #4¥ 4 4 /¥ 48 M ey #¥ HY oY f¥ B GV H{Y B4
107 108 109
10017 +— o - B ) ) =y = 318 Y B HA Ky Y Y uy Yy Y Y
<é|:| 450 ¢ 438 ¢ ¢ 430 <':‘: 428 <||‘|:| 404 ¢ t:.x‘l‘:ll ¢ 320 ¢ :12:\! <l: 340 @ 334 ¢ 310 ¢ 308 ¢ 378 ¢ s::zal ¢ 370 ¢ 368 [—= 117.al
send slots jumps words parse print sram 18-bit ‘wipe pass navigate lines words t'actions erc bit stuff decoder _" 117.a0
N fY HE HT P P B P BT P S oy P e Rl Pl fRd Py die
SRR R R e R s T e I R - e = R
448 @ 440 ¢ s::tzk Cﬁ: 444 ¢ 434 ¢ 436 ¢ ¢ 312 <t 314 <F'!|: 316 Cl: 338 @ 332 ¢ 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:szfial Q’C 380
tail TT address flow y-tokens y-search @mm ITTI sram@ enter dispatch chars chars control control cre bit strip



loading applications

target flash/mmc serial red

701 709 710
® serdes $ _% Ei> :RD :l> analog
<*‘i:| 456 ¢ ¢ 422 ¢ 3 tf:: ¢ 216
peer link. write i disk async
o pre e
Y sk PP kﬁﬁ : % !ﬂf__‘ R o> <
cs : ! 7 e =
60017 +—— g et
w G L E R H=E a
peer L - h
reset ~\|- ) = = sYm )
50017 | nal -] £V 4 =1 |
r::fz q i R L ¢ : ¢ a02
print ] gate
2 & :Eﬁ Rl wE s s
413 414 415 — 41747
R B b i B B e B [xtal
a1z [R & @ @ 6; : ¢ 392 @] 286 d; 288 ¢ I:Il:::r R 358 6; 346
feedback j\‘—L 1 scan s tokens +okens last) r/du el
Y Y n¥ oY % i@‘wru} o202 DY G B8 HE DL
target ' l» 313, [ 314 |, ] 315
oot e o Bt Sl
R 414 <‘:‘:| 454 ¢ 466 ¢ ;asgk ¢ /l_l ¢ 326 @:I bl::k <:L: l::i ¢ balzk ¢ 360 ¢ 362 d+
feedback image execute parse \'_L I unpack buffer buffer buffer timer d+ [ 3TAT
Rl GW 9l R AW GE Y AE 8 P Bl B wY P
e R e e e N AR e A S S R S
20017 =——
<%:| a5 ¢ s ¢ ac2 <.‘_,: o <,:¢: 26 ¢ [ ¢,:}‘,,.“:,r“ <§|: 306 ¢ 376 <E‘: 374 ¢ 366 ¢ 364 d_zﬂ'w
init search nest g-search code sram tags expander packets encader d- E
f¥ #¥ 4 /Y #Y 48 A ey 40 @ R G HW B
10017 =—— :F> $ :R> Ei) ® :‘£> $ 13?57 $ 1 08 $ ED $ :I> $
@ 450 ¢ 438 ¢ ¢ 430 <':*: 428 @ 404 ¢ t:.x‘l‘:ll ¢ 320 ¢ 308 ¢ 378 ¢ s::zal ¢ 370 ¢ 368 [— 117.ai
send slats jumps words parse print sram 18-bit words t'actions crc bit stuff decader _" 117.a0
P HE& fE& /YT Y L Pl B B P Prdy R Prdd Pl PRy dir
SRR R e S R N R
448 @ 440 ¢ s::tzll ¢ 444 ¢ 434 ¢ 436 ¢ ¢ 312 ¢ 314 <3: 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:s:fial ¢ 380
tail TT address flow y-tokens y-search @mm ITTI chars chars control control cre bit strip



loading applications

target flash/mmc serial red
701 709 710
Db serdes $ _% Ei> :RD :l> $ analog $
<*‘i:| 456 ¢ ¢ a2 ¢ (:": tf:: ¢ 216 ¢ 250 <|}: 252
pee link. Writs ini a disk async red red
285 hig U A4 g G 28 a8 2
il Rl s ]
600.17 »— g e [ — :
s K ; Ej ; bl K
peer L h
20 rE%@f og &l T nY BE
L]
:u?_ieft_ . Sl W =4 4 = E =Y ) Y
reset q i R L ¢ : ¢ a02 ¢ ssﬁk ¢ muh
print ] gate tad seard
B % :Eﬁ Rl FE ] Y aY 28 28
E 411 412 413 414 415 — 4747
S| A= T 1 R LB B B B e e [l
Dt CHHECISRE RS S S Gl g G
/Y B R G o Ew”u} ©@®v 4¥ 4L @Y #¥ 94U 4Y #Y B Y
target B 311 312 313 314 315
Canget] SO0 L b 0% by 0 by ) SR R S R = R S R = R =
T 414 <‘:‘:| 454 <E': 466 ¢ ;:gk ¢ % ¢ 26 (H 38 ¢ Est @wfﬂ;ﬂ"(}‘: :':o":k’ <':‘:I "l?":" <L: ':::‘ <':‘: :':" ¢ 360 ¢ =2 d+
feedback image execute parse \'_L 1 unpack bridge pack line interface buffer buffer buffer timer d+ [ 3TAT
Rl BE nl 2l HY L€ A -.m}-l R e f¥ 28 fY f8 H¥ 08 28 GE /Y
208
U = =~ = e = B R =m = e S s 2 R o I = B =~ R =
<%:| a5 ¢ s ¢ ac2 <.‘_,: o <,:¢: 26 ¢ R @,:}‘::;,(r‘t; 244 ¢ 342 @ 336 ¢ 304 <§|: 306 ¢ 376 <E‘: 37 ¢ 366 ¢ 364 d_zﬂ'ﬂ
init search nest g-search code sram edit edit block symbols tags expander packets encader d- E
@4 #4¥ 4 48 /¥ 48 M oy f#4¥ ¥ 48 48 4 48 4 {4 {Y #
107 108 109
I B e e e e e
<é|:| 450 ¢ 438 ¢ 446 ¢ 430 <':‘: 428 <||‘|:| 404 ¢ t:ﬂr:ll ¢ 320 ¢ :12:\! ¢ 340 @ 334 ¢ 310 ¢ 308 ¢ 378 <EC s::zal ¢ 370 ¢ 368 [—= 117.al
send slats jumps words parse print sram 18-bit wipe pass navigate lines words t'actions crc bit stuff decader _" 117.a0
P HE& fE /Y Y /L P B B Y B S B o i Bl bk fHrd dir
007 008 009
7 Rt =y ey By B o B uy B > T e E o ey S B B > I u B = JR ¥ B
448 @ 440 ¢ s::tzll Cﬁ: 444 ¢ 434 ¢ 436 ¢ ¢ 312 <t 314 <F'!|: 316 Cl: 338 @ 332 q: 390 ¢ 388 ¢ 386 CI‘: 384 ¢ d:s:?ial Q&: 380
tail TT address flow y-tokens y-search @mm ITTI sram@ enter dispatch chars chars control control cre bit strip



development tools

exercising target node
EXH set a path to the target node
BBl execute an instruction word in the target node

target node examination
B get content of the target node ram and stack



demo #2

exercising target node

el



development tools

target flash/mmc serial red green blue
E- Soe- E- =8 w8 t w8
13 gese BE D RE S RRE S T RR
Mmoo 1 1 )
700 708
async
206 R L 216 R L R L R L R
peer async
{D}@ DlD D, D }-. {D} D, D D D! D D D! D D’ D! D! D D D, D
600 N () F=p== u:-r L] UUJ b kA" Y 1"l e ; 609 610 617.ai
cs = i - 61730
50047 o—] AL 2. 2% > 2 = vsync
408 ¢ N Ql‘— = F $ R L R
peer H B17.17
ﬁ{.l} {l}@ 4]} W i U! [V} Ut @@ I} U U U U I} U U U’ Uy U} U’
500 5032 B0 sod 508 509 510 511 517.17
:Sf’ft_ = = ) ' hsync
- ::. Kicl ¢ @: ¢ <n: : a02 306 L a00 R L R L R
print [ gate stack search
op Jol op b op D R U o b o> <o op < op 4o op <o op 0
400 491 40 403 404 404 494 a%¥ o 9 410 416 AT e sraT
s L L e L Rt =Y xtal
Wil e 1| o e L e o (] o ki el v K e
feedback 1 scan parse execute r/du el
4 £ #nh & Sl T R &L GUL g 58 ¥
target| “00 302 | .| 303 |, [ 304 |,| 304 3§ Hi 316 317
T BT e =) I ¥ D B
3001 —
as [} (S T @ :::: ¢ 258 ¢ R L 360 ¢ o= d+
feedback execute parse load timer d+ [ 37T
D, D D) D> p o b op 4o D> <! D D> <D D> Jp D> <0 W op Dok
200 202 203 294 10 214 215 216 217
e mY - 7 S = B =
464 @ a6z 376 <§‘: 374 ¢ 366 ¢ 364 d-
search nest expander packets encader d- 21747
TY R T 2L SR 0 4 £E HY e 0L
100 106 114 115 116 117 1747
o [ = A= B
204 78 ¢ s:r's; ¢ 370 ¢ 368 [— 117.al
print t'actions crc bit stuff decoder [—* 117.a0
020 : Bl & b L P ok P e b dir
006 012 013 014 015 016 017
L ; BB e R
390 @ 388 ¢ 386 <EC 384 ¢ d:::ial ¢ 380
chars chars control ‘control cre bit strip
s § 5 a3
sram



development tools

target flash/mmc serial re green blue
7 Tioo- = 58 78 b ek
gass 88 - BB SRR £ T ORE
Mmoo 1 1 )
700 702 708
async
406 L R L 216 R L R L R L R
peer async
D DlD D D! } Dy D D! D D D! Dy D! D, D! D! D! D D! Dy D'
600 691 60 _ ot | L= 609 610 617.ai
c P = p— | 61730
o = B E— = — = =y y vsync
s d Wk : 4
peer | L 817.17
500 581 50 —— — 504 508 509 510 511 51747
:S{ft_ nd 4 ~ = $ ! jﬁ/\ :D $ hsync
R 1 = v s SRS N (S S RS S ok
print 1 gate stack search
op JoF  4opok %ﬂl}: 4op ok 4op D R U fopdb  op o b o> <o op < op 4o op <o op 0
400 491 40 403 404 404 494 A5F 408 409 410 416 AT e sraT
e % N || E) =Y xtal
[ N ¢ = K] ¢ Gl H [ <": 3a N 38 R} ¢ & H 3s8 ¢ 346
feedback H scan parse execute rfdu el
Lp b ?} 4op b h O bl O o U U U Ju qpdb 4 db
target| “00 302 |, | 303, [304 |, | 301 3§ Hi 316 317
orr | ane =y = = D
3001 —
as [} (S T @ :::: ¢ 258 ¢ R L 360 ¢ o= d+
feedback execute parse load timer d+ [ 37T
D, D D) D> p o b op 4o D> <! D D> <D D> Jp D> <0 W op Dok
200 202 203 294 10r 214 215 216 217
e E - i T =5 I =
464 @ a6z 376 <§‘: 374 ¢ 366 ¢ 364 d-
search nest expander packets encader d- 21747
TY R T ORI .0 ox] £E HY e 0L
100 106 114 115 116 117 1747
o m AR =~ I I
204 78 ¢ s:r?szl ¢ 370 ¢ 368 [— 117.al
print t'actions crc bit stuff decoder [—* 117.a0
G20 g BB Pl o & o g B b Ll Bl b el dir
» 006 5 ; 012 :€> 013 $ 014 :FD 015 $ 016 $ 017
390 @ 388 ¢ 86 <EC 384 ¢ u::ual ¢ 380
chars chars control ‘control cre bit strip
s § 5 a3
sram



development tools

target flash/mmc serial re green blue
;- S E- w8 =8 t k
; gass 88 - BB SRR S T RR
Mmoo 1 I )
700 702 708
async
L 216 R R L R L R
async
} {D} D D! D D D! Dy D! D, D! D! D! D D! Dy D'
1t & 609 610 617.ai
cs -+ $ = N 617.a0
o047 > v B4 my vsync
2 ! ¢ ¢ R L R
H 617.17
[V} Ut 4]}@ @@ I} U U U U I} U U U’ Uy U} U’
508 509 510 511 51747
:Sf’?e ) : Y =y D ) hsync
| @ [ o ] o - : 5wk
[ gate stack search
bpiol 4D o} 30 B D ool 4op b fopdb  op o b o> <o op < op 4o op <o op 0
400 491 40 403 404 404 A5F 408 409 410 416 AT e mrar
e % N B B B ) xtal
a12 ¢ = ¢ ¢ N <:": : d,-: 392 <": 394 [N 398 RR N H o o3ss <:": 336
feedback H scan parse execute rfdu el
St HGRE 4 4op b h bl O o U U U Ju qpdb 4 db
target| 00 302 | . [ 303, [304] [ 301 Hi 316 |, ] 317
orr | ane =y = =
3001 —
as [} (S T @j :::: ¢ 458 U L H o 3s0 <}“: 362 d+
feedback execute parse load timer de [ 3747
D, D D) D> p op 4o D> <! D D> <D D> Jp D> <0 D op Dok
200 202 203 10 214 215 216 217
e E i T =5 I =
464 @ a6z 376 <§‘: 374 ¢ 366 ¢ 364 d-
search nest expander packets encader d- 21747
T DY Bk . & ox] £E HY e 0L
100 106 114 115 116 117 1747
10047 o :FD . $ E’f> analog
a0a 78 <§|: serial ¢ 370 ¢ 38 [— 117.al
print tactions e bit stuff decoder [—* 117.a0
G20 B Bl B 4o ) ol il frld Bk il el dir
006 012 013 014 015 016 017
! ; SR R R R
390 @ 388 ¢ 86 <EC 384 ¢ u:::m <§‘: 380
chars chars control ‘control cre bit strip
=- A T A



development tools

target flash/mmc serial re green blue
E- Soe- E- =8 w8 t w8
] gass 88 - BB SRR £ T ORE
Mmoo 1 I )
700 708
async
206 L 216 R L R L R L R
peer async
{D}@ } {D} D D! D D D! Dy D! D, D! D! D! D D! Dy D'
P | o N
cs | 800 ro el Hom e i 2 609 5 610 girai
50047 ——| L:4 E vsync
408 2 ¢ ¢ R L R
e H 617.17
ﬁ{J} [V} Ut 4]}@ @@ I} U U U U I} U U U’ Uy U} U’
500 508 509 510 511 517.17
:Sf’?e ) : Y =y D ) hsync
- "‘::t <": : ¢ 402 ¢ 3% ¢ 400 ¢ \ ] L R
print [ gate stack search
fpdl P o} 30 B D ool 4op b fopdb  op o b o> <o op < op 4o op <o op 0
400 491 40 403 404 404 A5F 408 409 410 416 AT e sraT
a1 o T B [xeal
w e | ; ¢ i 1] ke e K e K o K : : H o K e
feedback H scan parse execute rfdu el
St HGRE 4 4op b h bl O o U U U Ju qpdb 4 db
target| 00 302 | . [ 303, [304] [ 301 Hi 316 |, ] 317
300.1?g-— il ) =y L =
o4 as [} Ll a6 @ :::: ¢ 58 L R L [ ¢ 162 d+
feedback execute parse load timer d+ [ 37T
D, D W D> p op 4o D> <! D D> <D D> Jp D> <0 W op Dok
200 202 203 10 214 215 216 217
e E i T =5 I =
464 @ a6z 376 <§‘: 374 ¢ 366 ¢ 364 d-
search nest expander packets encader d- 21747
GOR0s TXOECR 2 ¥ T o £E HY e 0L
100 106 114 115 116 117 1747
m AR =~ I I
10017 +——
204 78 ¢ s:r';I ¢ 370 ¢ 368 [— 117.al
print t'actions crc bit stuff decoder [—* 117.a0
G20 g BB Pl o & o g B b Ll Bl b el dir
006 012 013 014 015 016 017
L ; B R R R
390 @ 388 ¢ 86 <EC 384 ¢ d:::ial ¢ 380
chars chars control ‘control cre bit strip
s § 5 a3
sram



demo #3

target examination

el



data storage

three levels of data storage
- block buffer - displayed on screen

block buffer
200 18-bit words

el



data storage

three levels of data storage
- block buffer - displayed on screen
- sram - all available blocks = one virtual disk

sram
000
001
002

908
block buffer 909
200 18-bit words 256 K 16-bit words




eF
data storage

three levels of data storage

- block buffer - displayed on screen

- sram - all available blocks = one virtual disk

- mmc - permanent storage of all virtual disks

sram mmcC

000 ] 0

001

002 2

908 \» 126
block buffer 909 127

200 18-bit words 256 K 16-bit words 128 MB



data storage

three levels of data storage

- block buffer - displayed on screen

- sram - all available blocks = one virtual disk

- mmc - permanent storage of all virtual disks

sram mmc
command line | < > | 000 ] 0]
001
Fonde e = ' -
908 \’ 126
block buffer 909 127

200 18-bit words 256 K 16-bit words 128 MB



data storage

three levels of data storage

- block buffer - displayed on screen

- sram - all available blocks = one virtual disk

- mmc - permanent storage of all virtual disks

sram mmc
command line | < > | 000 ] 0 (work)
001 1 (template)
target node 002 2 (FD 2020)
ram & stack B
908 \’ 126
block buffer 909 127

200 18-bit words 256 K 16-bit words 128 MB



data storage

three levels of data storage

- block buffer - displayed on screen

- sram - all available blocks = one virtual disk

- mmc - permanent storage of all virtual disks

sram mmc
command line | < > | 000 ] 0 (work)
001 1 (template)
application 002 2 (FD 2020)
eedback B
908 \‘ 126
block buffer 909 127

200 18-bit words 256 K 16-bit words 128 MB



application feedback

target flash/mmc serial re green blue
E- Soe- E- =8 w8 t w8
13 gese BE D RE S RRE S T RR
Mmoo 1 I )
700 708
async
206 L 216 R L R L R L R
peer async
{D}{)} } {D} D, D D D! D D D! D D’ D! D! D D D, D
cs (600 remi Fa ot n 609 N 610 s17ai
50047 ——| 2 E vsync
408 2 ¢ ¢ R L R
e H 617.17
ﬁ{J} [V} Ut 4]}@ @@ I} U U U U I} U U U’ Uy U} U’
500 508 509 510 511 517.17
:Sf’?e ) : Y =y D ) hsync
e L (] ] ow ] Kk ok
print 1 gate stack search
fpdl P o} 30 B D ool 4op b fopdb  op o b o> <o op < op 4o op <o op 0
400 491 40 403 404 405 A5F 408 409 410 416 EER LAt
e 1 = O s % B B B ) xtal
(] N G K5 & ¢ ] s (o o (& ' $ H s K e
feedback 1 scan parse execute rfdu clic
g 4op b h bl O o U U U Ju qpdb 4 db
targety 0 302 | . [ 303, [304] [ 301 Hi 316 |, ] 317
ol e =¥ =Y =
a [} (S T @j :::: ¢ 458 i U L H o 3s0 <}“: 362 d+
feedback execute parse load timer de [ 3747
D W D> p op 4o D> <! D D> <D D> Jp D> <0 W op Dok
200 202 203 10 214 215 216 217
e mY 7 S = B =
464 @ a6z 376 <§‘: 374 ¢ 366 ¢ 364 d-
search nest expander packets encader d- 21747
ZoRS Bl Bk 0 g by B B B {uwT
100 106 114 115 116 117 1747
10047 o :FD . $ E’f> analog
a0a 78 <§|: serial ¢ 370 ¢ 368 |— 117.ai
print tactions e bit stuff decoder [—* 117.a0
G20 g G20 & o g B b Ll Bl b el dir
» 006 5 » 012 :€> 013 $ 014 :FD 015 $ 016 D'l‘> 017
390 @ 388 ¢ 86 <EC 384 ¢ d:s:hl <§‘: 380
chars chars control ‘control cre bit strip
e A Y



application feedback

target flash/mmc serial re green blue
E- Soe- E- =8 w8 t w8
] gass 88 - BB SRR £ T ORE
Mmoo 1 I )
700 708
async
206 L 216 R L R L R L R
peer async
{D}@ } {D} D D! D D D! Dy D! D, D! D! D! D D! Dy D'
P | o N
cs | 800 ro el Hom e i 2 609 5 610 girai
50047 ——| L:4 E vsync
408 2 ¢ ¢ R L R
e H 617.17
ﬁ{J} [V} Ut 4]}@ @@ I} U U U U I} U U U’ Uy U} U’
500 508 509 510 511 517.17
:Sf’?e ) : Y =y D ) hsync
- "‘::t <": : ¢ 402 ¢ 3% ¢ 400 ¢ \ ] L R
print [ gate stack search
fpdl P o} 30 B D ool 4op b fopdb  op o b o> <o op < op 4o op <o op 0
400 491 40 403 404 404 A5F 408 409 410 416 AT e sraT
a1 o T B [xeal
w e | ; ¢ i 1] ke e K e K o K : : H o K e
feedback H scan parse execute rfdu el
St HGRE 4 4op b h bl O o U U U Ju qpdb 4 db
target| 00 302 | . [ 303, [304] [ 301 Hi 316 |, ] 317
300.1?g-— il ) =y L =
o4 as [} Ll a6 @ :::: ¢ 58 L R L [ ¢ 162 d+
feedback execute parse load timer d+ [ 37T
D, D W D> p op 4o D> <! D D> <D D> Jp D> <0 W op Dok
200 202 203 10 214 215 216 217
e E i T =5 I =
464 @ a6z 376 <§‘: 374 ¢ 366 ¢ 364 d-
search nest expander packets encader d- 21747
GOR0s TXOECR 2 ¥ T o £E HY e 0L
100 106 114 115 116 117 1747
m AR =~ I I
10017 +——
204 78 ¢ s:r';I ¢ 370 ¢ 368 [— 117.al
print t'actions crc bit stuff decoder [—* 117.a0
G20 g BB Pl o & o g B b Ll Bl b el dir
006 012 013 014 015 016 017
L ; B R R R
390 @ 388 ¢ 86 <EC 384 ¢ d:::ial ¢ 380
chars chars control ‘control cre bit strip
s § 5 a3
sram



demo #4

hello, world!

el



demo #5
big clock

el



el

demo #6 - sensor readout

potentiometer - voltage divider
analog to digital conversion
linear between 0.8 and 13 V

JOXC:

T

617.ai

+1Vv8

4k7

5k0

8k2

- ‘1

5500 ha S
L}
5000 .
1
4500 Y
4000 LY
e .

3500

0 500 1000 1500 2000

Figure 13 Typical ADC Transfer Function
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900 1000 1100 1200 1300 1400
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DBOO1 F18A Technology Reference



demo #6

sensor readout

el



demo #7

single player
pong game

el



resources

new web site www.etherforth.org
- detailed system description

hardware section
source code listin

cF image file

cF tools

user's manual

tutorials, examples, apps

etherforth

m

This site Is dedicated to etherforth, a variant of colorForth running entirely in GreenArrays' GAl144 multi-

etherforth computer chip. It is a programming language, operating system, and development environment in one,
hardware Charles M. Mcore, the Inventor of FORTH programming language, and designer of GA144 chip started etherforth
development around 2010. He documented progress of this project in his Weblog, and demonstrated system capabiities at

software SVFIG Forth Day 2011 and 2012 meetings, By the end of 2012 he put this project aside.

manual Chuck gave me the latest version of his source code (dated Jan 9, 2013) In 2017. It took some time to get acquainted with
tutorials his code before I could continue the development. First, 1 modified VGA code and expanded navigation capabilities within
NS source blocks. Then | added code Implementing a USB host controller so that an ordinary keyboard could be used as an
downloads input device Instead of a keypad. Then | implemented editor, command line and interpreter, MMC controller using a duat
& voltage multimedia card as mass storage for etherforth source code, and finally full-featured compiler and some
credits development tools, The system allows editing and compiling source code, and Joading compiled code to the target chip of

the eval board,

Presented here |5 a stable version of etherforth. It comes In two vartants. One |5 complled using a PC (within colorforth
environment) and loaded Into host chip of GA eval board via USB. Once running, the system Is Independent of any
external computer, Other method of running etherforth Is to compile and burn a system image into an onboard SPI flash
memory. Apart from how the system gets booted up (from a PC or from the onboard flash memory) the two variants are
the same, except that the latter one makes etherfceth a truly standalone system

Purpose of this web site is to collect all available infoemation about etherforth. You'll find here a detailed description of
W etherfocth, what hardware you need, software source code, a manual explaining how to use it and how to write
your own code, and tutorlals on etherforth and GA144 programming in general. In download section you'll find links to
colorforth development environment provided by GreenArrays, etherforth source file, a poster with system floorplan, and
other related stuff, The site is Intended for all those interested In this unusual system either out of curiosity or because of
intention to build the system for their own use and entertainment,

Although the information avallable on this site Is provided "as 5™ 1'll be happy o answer questions pertaining to etherfort!
and GA144, and help those who wish to implement the system on thelr own. Feel free to send questions or comments to
my emall
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