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- Spectrum of IC choices

You choose
Full Custom  polygons (Intel)

Flexibility

=
-

ASIC circuit (Sony)
Gate Array wires

FPGA ogic network

PLD ogic 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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Single-length line Swilch Matrix connections
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SWITCH
MATRICES
Double-leogth lines la CLB array
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: PLAS/CPLDs: The 22v1

1
CLK/I —+—]>
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/\.
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Firs — Asyn
Fus 0 D > (to all
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Macro- 21
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Int gcd(int m 1nt n)
{
Int r;
while ((r = m%n) !'=0) {
m= n;

I @ =

>
|
—
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eax Mostly CS Code segment
ebx General- ds Data segment
ecx Purpose- SS Stack segment
edx Registers es Extra segment
esl Source index 'S Data segment
edi Destination index 9 Pata segment
ebp Base pointer
esp Stack pointer

eflags Status word
elp Instruction Pointer
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. L4:
. L6:

pushl
novV
pushl
novV
mov
] Np
nov
novV
cltd
| di v
nov |

t est |
] ne
nov |
nov |

| eave
r et

Yebp

Yesp, Yebp

Yebx

8( %&ebp) , Yeax

12( Y%&bp) , Y&cx
L6

Yecx, Yeax
Yebx, ¥ecxX

YeCX

Yedx, Yebx
Yedx, Yedx

. L4

YecXx, Yeax

- 4( %&bp) , Yebx

SSSSSSSSSS
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L4

31 0 31 0
r0 Always 0 r24/i10 | Input Registers

rl Global Registers

r30/i6 | Frame Pointer
r7 r31/i7 | Return Address
r8/00 | Output Registers

PSW | Status Word
rl4/06 | Stack Pointer PC Program Counter
rl5/o7 nPC Next PC

rl6/l0 | Local Registers

r23/17
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r8700
The output r15/07
registers of the r16/10
calling procedure (23/7
become the inputs r8/00 | r24/0
to the called r15/07 | r31/i7
procedure r1e/l0

| 12317
The global registers r8700 | r24/i0

remain unchanged

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

are not visible r2§/!7
across procedures | 24/10
r31/i7
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save %p, -112, %p
nv %0, %1

b . LL3

mv %1, %0

nv %0, %1

b . LL3

nv %1, %0
. LL5:

nmov %0, %0
. LL3:

nov %©1, %0

call .rem O

nmv %0, %l

cnrp %0, O

bne .LL5

nmv %0, %1

r et
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" NMotTorola 1)
viotuliluid U
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My s hed o

v ‘4 + + Memory Expansion Area
X Data
. Host Program RAM RAM Y Data
T.rlple Inte’;)f:lce ESSI SCI 4096 X 24 2048 X 24 RAM
Timer (HI32) (Default) (Default) | | 2048 x 24
(Default)
M AL [AA Y
é — J
oA mA mA A
H, Peripheral Alﬂl AUJI ALLJI
O] Expansion Area s s s
o o YAB X >
Address YAB > E)étéernal 24
GenLtjarr]?tlon BAR ¢ : BLrjgss >
[ Six Channel | DAB »| Swiich |ADDRESS
DMA UnltA 24-Bit ExEt;ernal
us
DSP56300 14
Boot- Interface
strap Core and 7>
ROM |« |- Cache | cONTROL
Control
DDB i >
Internal |- YDB > DExterSaI 24
\¢
B [ | > Suwich |G
Switch | g PDB ' > DATA
< l GDB >
EXTAL + Power
«—p] Clock | y y Managemelrg
Generator || “Brogram | ¢~ Program 7 ¢ Program Data ALU >
XTAL Interrulo L ‘Decode L Address 24 x 24+ 56 - 56-pit | sTAG
PLL ' Controller ' ' Controller ! ! Generator' Two 56-bitN,IAA(\:%umulat (s [oncE™
56-bit Barrel Shifter DE

%y

RESET
PINIT/NMI

\ A _ MoDpD/ROA
’ |L MODC/IRQB
MODB/IRQC

MODA/IRQD
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= AAERAAFNA
554847 2423 O 15
x1 ) Source Program Counter
y1 yO Registers Status Register
a2 al a0 Accumulator Loop Address
b2 b1 b0 Accumulator Loop Count
15 015 015 15 PC Stack
r’ n/ m/ :
5 5 5 0
r4 n4 m4 | Address
3 N3 JL M3 |Registers 155 SR Stack
r0 n0O mO J

Stack pointer

Processors. FPGAs. and ASICs — p. 23/



- NOTOrYro
Vi \J \J

X Data Bus

Y Data Bus

P Data Bus

Immediate Field

Y

¢

24 24
Y Y
X0
X1
YO
Y1
\ 24 24
Multiplier

)

Y

Pipeline Register

Y

Y

C

Bit Field Unit
and Barrel Shifter

56

A

48

Y

| Forwarding Register |

A

\

56
Accumulator
and Rounding Unit
56 56
56
Yy v Y
Accumulator A (56)
Shifter B(56)
A
56 | 56 | 56
Y Vv
( Shifter/Limiter )
y 1 24
24
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01 AGU

’4 Low Address ALU + High Address ALU >‘

XAB YAB PAB

t 14

Triple Multiplexer

A 0

NO | Mo RO | R4 M4 | N4
N1 M1 Address R1 R5 Address M5 N5
N2 | M2 ALU R2 | R6 ALU M6 | N6
N3 | Mm3 R3 | R7 M7 | N7

Global Data Bus

Program Address Bus
® ®
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ter in 56

nove #sanples, r0

nove #coeffs, r4

nove #n-1, nD

nove n0D, 4

novep y:input, X:(rO0)

clr a X:(r0)+, x0 vy:(r4)+, yO

rep #n- 1
nmac x0,y0,a x:(r0)+, xO0 vy:(rd4)+, yO

macr x0,y0,a (rO0)-
novep a, Y:output
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srcl 0—| |
D
L1 scmO—| !
dst A
long dst z
long src
ST1+ k } 1 le2
long src ‘—J .
long dst Rfelglster
dst ile A
Data path A Sl g1 (A0-A15)
scmt—@_‘ !
dst
M1 srcl
src2 t—@
LD1
dst
D1 srcl
Ret src2
2X
—11X
DA2 src.
.D2 srcl
dst
LD2
src2) ’_@—0
M2 sred]
dst
Register
src2 '—@_0 1 file B
B0O-B15
Data path B 5p STel ( )
: dst
long dst
long src ._91 -
ST2 <
long src ‘—S»J 8
long dst
dst
L2 src2 0—@_0
srcl '—@_
Control
register
— file
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Load a halfword (16 bits)
Do this on unit D1

FI RLOOP: /
L DH
L DH
[ BO] SUB
[BO] B
[ MPY
ADD

/

DL *Al++, A2
.D2 *Bl++, B2
L2 BO, 1, BO
.S2  FI RLOOP

. MLX A2, B2, A3
L1 \A4, A3, A4

; Fetch next sample
; Fetch next coeff.

; Decrement count
, Branch if non-zero
; Sample X Coeff.

; Accumulate result

Use the cross path

Predicated instruction (only if BO non-zero)
Run these instruction in parallel

Processors. FPGAs. and ASICs —
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- A XQLOY /70H -1 alda¥a ~onitroll
JC J J J

D
-

SMDC
SMDIO
8K* 16 SRAM STA < >
EECS and Memory Arbiter
EECK MAC TPI. TPO
EEDI SEEPROM Core ——>
EEDO —> I/F
| Remote &
DMA PHY+ MII I/F
RN SPP NE?OOO FIFOs Tranceiver |g———p
) / GPIO Registers
Print Port
or ¢ ¢
General
o Host Interface
| Ctl BUS | SAT9:01 ¢ SDI15:01
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Narnoatr Controlloar ac ArQ
J v v )
J
PAGE 0 (PS1=0,PS0=0)
OFFSET READ WRITE
00H Command Register Command Register
(CR) (CR)
01H 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)
O5SH Number of Collisions Register Transmit Byte Count Register 0
(NCR) ( TBCRO)
06H Current Page Register Transmit Byte Count Register 1
(CPR) ( TBCR1)
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 1
(CRDALI) ( RSAR1)
0AH Reserved Remote Byte Count 0
(RBCRO)
0BH Reserved Remote Byte Count 1
(RBCR1)
OCH Receive Status Register Receive Configuration Regist@Ecessors FPGAS land ASICS — . 30/




SAA7Z7T14H Video De

LLC2  RTSO  XCLK XPD[7:0] XRV XTRI TEST5 TEST3 TESTH
A A A h A
LL RTCO | RTSH XDQ XRH | XRDY HPDI[7:0] SDA SCL TEST4 | TEST2 | TESTO
3 . (1) A A . A A A T | T
28 |29 |36 [34 [35 |94 |95 |81,82, |92 |91 |96 [80 64 to 67, 32 |31 79 |78 |77 |74 |73 |44
84 to 87 69 to 72
A 4 Y A 4 89l 90 A 4 A 4 A 4 A4 A 4 Y
REAL-TIME OUTPUT | EXPANSION PORT PIN MAPPING | | 1/0 CONTROL | | 12C-BUS |
REs 0
N | X PORT I/O FORMATTING |—<— chrominance of 16-bit input
CE CLOCK GENERATION
XTOUT « AND SAA7114H 5410 57,
59 to 62
XTALI , POWER-ON CONTROL PROGRAMMING A/B » IPD[7:0]
REGISTER REGISTER
XTALO « ARRAY MUX 46
» IDQ
All1 20 + 53] IGPH
18 ® e
Al12 p DIGITAL EVENT CONTROLLER | g 52| | oy
Al21 DECODER &
ANALOG 48
A2 — 14, DUAL WITH g » IGPO
> ADAPTIVE FIR-PREFILTER HORIZONTAL v
12 ADC LINE z
Al23 > COMB —»{ PRESCALER | -5 [VERTICAL FINE = il g
Al24 10 FILTER »> AND BUFFER SCALING (PHASE) , | VIDEO e e
" SCALER BCS SCALING FIFO o
22 32
AOUT « o e 45
19 8(16) [] O |« » ICLK
AND — BOUNDARY AUDIO MUX g
ap |13, SCAN CLOCK . | GENERAL PURPOSE | TEXT =
> « > VBI-DATA SLICER > FIFO
21 TEST GENERATION [~ 42
AGND —= < ITRDY
A A r s r s A
VIDEQ/TEXT 47
33, 43, ARBITER ° ITRI
58,68, |1,25, 23,17, |38,63, (26,50, |24, ||
97(98|99|3 |2 |37 |40 |39 |41 8 |5 83,93 |51,75 |11 88 76,100 |15,9
1 1 | | MHB528
TCK | TDI | AMCLK | ASCLK VDD(XTAL) VDDD(|CO1) Vpbpao VSSD(EP1)
v v to to to
(1)
VSS(XTAL) VDDD(EP1) Vssp(icot) Vssao
to to to
VDDD(EP4) VssD(1c03) Vssa2
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I SY.AWAWA MY/ Sra

A [ [ ANAa [
/ \J (AU \J
| L4
SUB
REGISTER FUNCTION ADDR. D7 D6 D5 D4 D3 D2 D1 DO

(HEX)
Chip version: register 00H
Chip version (read only) | oo | D07 ID06 ID05 ID04 - - - -
Video decoder: registers 01H to 2FH
FRONT-END PART: REGISTERS O01H TO 05H
Horizontal increment delay 01 U] M U U] IDEL3 IDEL2 IDEL1 IDELO
Analog input control 1 02 FUSE1 FUSEO GUDLA1 GUDLO MODE3 MODE2 MODEH1 MODEO
Analog input control 2 03 U] HLNRS VBSL WPOFF HOLDG GAFIX GAI28 GAI18
Analog input control 3 04 GAIl7 GAl16 GAI15 GAI14 GAI13 GAI12 GAI11 GAI10
Analog input control 4 05 GAI27 GAI26 GAI25 GAI24 GAI23 GAI22 GAI21 GAI20
DECODER PART: REGISTERS 06H 10 2FH
Horizontal sync start 06 HSB7 HSB6 HSB5 HSB4 HSB3 HSB2 HSB1 HSBO
Horizontal sync stop 07 HSS7 HSS6 HSS5 HSS4 HSS3 HSS2 HSS1 HSS0
Sync control 08 AUFD FSEL FOET HTC1 HTCO HPLL VNOH VNOIO
Luminance control 09 BYPS YCOMB LDEL LUBW LUFI3 LUFI2 LUFI LUFIO
Luminance brightness control 0A DBRI7 DBRI6 DBRI5 DBRI4 DBRI3 DBRI2 DBRI1 DBRIO
Luminance contrast control 0B DCON?7 DCON®6 DCON5 DCON4 DCONS3 DCON2 DCONI1 DCONO
Chrominance saturation control 0C DSAT7 DSAT6 DSAT5 DSAT4 DSAT3 DSAT2 DSAT1 DSATO0
Chrominance hue control oD HUEC?7 HUECS6 HUEC5 HUEC4 HUEC3 HUEC2 HUEC1 HUECO
Chrominance control 1 0E CDTO CSTD2 CSTD1 CSTDO DCVF FCTC M CCOMB
Chrominance gain control OF ACGC CGAING6 CGAIN5 CGAIN4 CGAIN3 CGAIN2 CGAINA1 CGAINO
Chrominance control 2 10 OFFU1 OFFUO0 OFFVA1 OFFV0 CHBW LCBW2 LCBW1 LCBWO
Mode/delay control 11 COLO RTPA HDELA1 HDELO RTPO YDEL2 YDEL1 YDELO
RT signal control 12 RTSE13 RTSE12 RTSE11 RTSE10 RTSEO03 RTSE02 RTSEO1 RTSE00
RT/X-port output control 13 RTCE XRHS XRVS1 XRVSO0 HLSEL OFTS2 OFTSH OFTS0
Analog/ADC/compatibility 14 CM99 UPTCV AOSL1 AOSLO XTOUTE OLDSB APCK1 APCKO
control
VGATE start, FID change 15 VSTA7 VSTA6 VSTA5 VSTA4 VSTA3 VSTA2 VSTA1 VSTAO
VGATE stop 16 VSTO7 VSTO6 VSTO5 VSTO4 VSTO3 VSTO2 VSTO1 VSTOO0
Miscellaneous/VGATE MSBs 17 LLCE LLC2E U U] U] VGPS VSTO8 VSTA8
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AayYa a ANA
\/ -/ \J
1]1A
1|3
2|1 —
4| 2A
2y |6
5]28 —
9)3A av | g
10| 3B —
12 | 4A o |1
13 | 4B —

7400 74374
Quad NAND Gate Octal D Flip-Flop
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