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You choose Flexibility

Full Custom  polygons (Intel)

ASIC circuit (Sony)
Gate Array wires

FPGA logic network

PLD logic function

GP Processor program (e.g., Pentium)
SP Processor program (e.g., DSP)

Multifunction  settings (e.g., Ethernet)
Fixed-function part number (e.g., 74LS00)
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int n) gcd:  pushl %bp
{ movl  Y%esp, Y%ebp
_ . eax Mostly cs Code segment pushl %ebx
: n.t r ebx General- ds | Datasegment movl  8(%ebp), %eax
while ((r = m%n) !'=0) { nmov| 12(%ebp) %ecx
m n: ecx Purpose- ss Stack segment j np
no=r ’ edx Registers es Extra segment .L4:  novl O/GECX Y%eax
' fs Data segment movl %'be, Y%ecx
} esi Source index Dat o . .L6: cltd
. s ata segmen A
return n; edi Destination index 9 g i di vl %ecx
} . novl  %edx, %ebx
ebp Base pointer testl %sdx, %edx
esp Stack pointer j ne . L4
nmov| %ecx Yeax
eflags Status word movl - 4( (’/ebp) , Yebx
eip Instruction Pointer | eave
ret
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r24/i0 | Input Registers

r30/i6 | Frame Pointer
7 r31/i7 | Return Address
r8/00 | Output Registers

Always 0

rl Global Registers

PSW | Status Word
r1l4/06 | Stack Pointer PC Program Counter
r15/07 nPC Next PC

r16/l0 | Local Registers
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r8/00
The output r15/07
registers of the r16/10
calling procedure 123/17
become the inputs r8/o0 | r24/i0
to the called ri5/07 | r3ifi7

procedure r16/10

The global registers —g7=5 gﬁ%

remain unchanged

r15/07 | r31/i7
The local registers | r16/10

are not visible r23/7
across procedures | 124710
r31/i7

Processors, FPGAS, and ASICs - p. 20/

--L‘ D 000 P

save Y%sp, -112,
0l

mov %0, %

b .LL3

mv %1, %
nmov %0, %l
b .LL3

mv %1, %0

cnp %0, O
bne .LL5

nmov %0, %l
ret

restore

%sp
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k— Low Address ALU —+— High Address ALU —.1

XAB YAB PAB

Triple

EP
NO | Mo RO | R4 M4 | N4
NL | ML Address RL | RS Address M5 | N5
N2 | M2 ALY R2 | R6 M6 | N6
N3 | M3 R3 | R7 M7 | N7

Global Data Bus
Program Address Bus

554847 2423 0 15 0
xT X0 Source Program Counter
yI 0 Registers Status Register
[az al a0 Accumulator Loop Address
[—bZ bT b0 Accumulator Loop Count
15 015 015 O [15 ] PC Stack
e s =
|
SR Stack
B3I M3 Jpegisiers
CROho 7m0 =

[ Stack pointer
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nove #sanples, r0

nove #coeffs, r4

nove #n-1, nD

nmove nD, m

nmovep y:input, x:(r0)

clr a x:(r0)+, x0 vy:(r4)+, yoO

rep #n-1
mac x0,y0,a x:(r0)+, x0 vy:(r4)+ yO

macr x0,y0,a (r0)-
novep a, y:output

Datapath A s

Datapath &

Regitar
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Load a halfword (16 bits)
Do this on unit D1
FI RLOOP:
LDH . D1 *Al++, A2 ;Fetch nextsample
LDH . D2 *Bl++, B2 :Fetch next coeff.

] SUB .L2 BO, 1, BO ;Decrementcount
0] B .S2 FIRLOOP ; Branch if non-zero
MPY . MLX A2, B2, A3 ;Sample x Coeff.
ADD . L1\ A4, A3, A4 ;Accumulate result

T @

Use the cross path
Predicated instruction (only if BO non-zero)
Run these instruction in parallel
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SMDC
SMDIO
8K* 16 SRAM STA
EECS and Memory Arbiter —>
EECK TPL TPO
e e
FEPO i Remote &
DMA PHY+ MIIF
SPP NE2000
. *m Resisters FIFOs Tranceiver >
Print Port
or :
General
Vo ‘ Host Interface

‘ Ctl BUS

‘ SA9:01 ‘ SDI15:01
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SuB
(HEX)
Ghip version:register O0H
Ghip verson (madory] | 00 | o7 | oo | e | oo | - [ - | - [ -
Vidso decoder: rogisters 01H 10 2FH
FRONTEND PAFT: REGISTERS OTHT0 057
o W W w W[ wes | ez | oo | e
v o ot contal Gz | FUSEr | FUSE0 | GUDLI | GUOLO | WODES | WODEZ | WODET | WODED
e og putcontor 2 G | O | WNRS | VeSL | WPOFF | HoLDG | GAFX | GAze | GAlis
A og nputcontor & Gi | G | GAe | GAms | Gana | GAna | Gane | GAn | Gaio
A oq it contor 4 G | Ghzr | Ghes | GAs | GWer | GAzs | Gaz | Ghzr | Gheo
DconE PRT: REGISTERS 06H T0 2FH
Horlontal ync sar G5 | weer | wese | nems | eei | wees | Weez | wee | meE
s0p G7 | es7 | Fese | ess | Wesi | Tess | wesz | resi | Heso
Syrc contol & | Aurb | FeEL | FOET | Wici | Wice | mecL | wwon | viom
Cuminance corira 05 | Bvps | eows | LbEL | LueW | LUFG | LuFe | LUF | LWFo
Cuminarce brighiness conral | oA | DBR7 | DBRs | DBRE | DRRe | DM | benz | DR | bame
Cominance contrast ool 05| 0GON7 | DCONG | DGONS | DCON+ | DGONS | DGONZ | BeoNT | DCoNS
0| sk | DSATs | boATs | DSAT | boATs | DsAtz | DSAT | DSATo
Chrominanc hus corrl Ob | WUEGT | WUEGs | WUEGs | WUEGS | WUEGa | WUEGZ | WUECT | WUEGD
Ghrominance cortra 1 02 | coto | Getoe | cetor | Getoo | bove | Foic | | Goows
conial GF | ACGC | GAING | CGAINS | CGAING | CGAING | CGAINZ | CGANT | GGAING
Chrominance cortro 2 70| orFuT | oFFuD | OFFvi | OFFvo | criew | Leewz | LCawi | Lcewo
Wodeldely contro 1| Colo | RrP1 | WoEL | WbELo | AiP0 | vbEZ | VDELI | VbELD
AT sgna corra T2 | wrsets | Avsevz | Wiseni | Aisev | Aiseos | miseos | Riseor | miseoo
AT por utput ool T3 | RicE | wams | mvei | ¥aveo | AISeL | ortez | OFTe1 | GFieD
Ana o ADG campatblty T4 | GWes | UPTCV | AGSLI | AGSLO | XTOUTE | OLDSE | APCKI | APCKD
control
VGATE s, 1D change 5 | vewr | vews | vems | vema | vems | veme | vemi | veme
VGATE siop 76 | Vetor | veros | vetos | Veios | vetas | vetor | Vetor | veron
ieoslaneous VGATE WEB: | 17 | LIGE | LGz | © W ™| vaps | vetos | vems
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PAGE 0 (PS1=0,PS0=0)
OFFSET

READ WRITE

00H Command Register Command Register
(CR) (CR)

O1H Page Start Register Page Start Register
( PSTART ) ( PSTART )

02H Page Stop Register Page Stop Register
( PSTOP ) ( PSTOP )

03H Boundary Pointer Boundary Pointer
( BNRY ) (BNRY )

04H Transmit Status Register Transmit Page Start Address
(TSR) (TPSR )

05H Number of Collisions Register Transmit Byte Count Register 0
(NCR ) ( TBCRO )

06H Current Page Register Transmit Byte Count Register |
(CPR) (TBCRI )

07H Interrupt Status Register Interrupt Status Register
(ISR ) (ISR )

08H Current Remote DMA Address 0 Remote Start Address Register 0
( CRDAO) (RSARO )

09H Current Remote DMA Address 1 Remote Start Address Register |
( CRDAL ) (RSARI )

0AH Reserved Remote Byte Count 0

(RBCRO)
0BH Reserved Remote Byte Count 1
(RBCRI )

0CH Receive Status Register Receive Co ion Registel

(RSR) (RCR)

" Eivodfirnecetion—Tho 74t
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Do
2o
8ol

7400

Quad NAND Gate

74374
Octal D Flip-Flop
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