PROGETTAZIONE DI SISTEMI DIGITALI
[Fotocopie di Appunti PARTE 2]

A CURA DI ALESSANDRO PAGHI

PROFESSORE: Roberto Saletti (http://unimap.unipi.it/cercapersone/dettaglio.php?ri=5663&template=dettaglio.tpl)

LINK AL CORSO ANNO 2017/2018: http://unimap.unipi.it/registri/dettregistriNEW.php?re=2087614::::&ri=8145

FREQUENTAZIONE: Consigliata.

www.alessandropaghi.it


http://unimap.unipi.it/cercapersone/dettaglio.php?ri=5663&template=dettaglio.tpl
http://unimap.unipi.it/registri/dettregistriNEW.php?re=2087614::::&ri=8145

| EPM5192 EPLD Data Shest

Figurs 25. EPME182 Biock Diagram
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Figure 1. EPM7032, EPM7064 & EPM7096 Device quck Diagram
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Figure 5. Shargable Expanders

Shareable expanders can be shared by any or all macrocells in an LAB.
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Unused product terms in a macrocell can be allocated to a neighboring macrocell.
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MAX 7000 Programmable Logic Device Family Data Sheet

Figure 12. MAX 7000 Timing Model
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The timing characteristics of any signal path can be derived from the
timing model and parameters of a particular device. External timing
parameters, which represent pin-to-pin timing delays, can be calculated
as the sum of internal parameters. Figure 13 shows the internal timing
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Figure 2. Multi-LAB MAX 5000 Device Timing Model
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teo

MAX 7000 Programmable Logic Device Family Data Sheet

Table 17. MAX 7000 & MAX 7000E Internal Timing Parameters ~ Note (1) <.
Symbol Parameter Conditions | Speed Grade -6 | Speed Grade -7 | Unit
Min Max Min Max
i Input pad and buffer delay 0.4 0.5 ns
tio I/0 input pad and buffer delay 0.4 0.5 ns
tew Fast input delay 2 0.8 1.0 ns
tsexp Shared expander delay 3.5 4.0 ns
tpexp Parallel expander delay 0.8 0.8 ns
tiap Logic array delay 2.0 3.0 ns
tiac Logic control array delay 2.0 3.0 ns
tioe Internal output enable delay 2 2.0 ns
top1 Output buffer and pad delay C1=35pF 2.0 2.0 ns
Slow slew rate = off, Vo0 =5.0 V
topz Output buffer and pad delay C1=35pF (7) 25 25 ns
Slow slew rate = off, Vggio =3.3V
tops Output buffer and pad delay C1=35pF (2} 7.0 7.0 ns
Slow slew rate = on,
Vecio=5.0Vor33V
tzx1 Output buffer enable delay C1=35pF 4.0 4.0 ns
Slow slew rate = off, Voo =5.0 V ]
tzxo Output buffer enable delay C1=35pF (7} 4.5 4.5 ns
Slow slew rate = off, Voo =3.3 V
trxs Output buffer enable delay C1=35pF (2) 9.0 9.0 ns
Slow slew rate = on ’
Vecio=5.0Vor3.3Vv
txz Qutput buffer disable delay Cl1=5pF 4.0 4.0 ns
tsy Register setup time 3.0 3.0 ns
ty Register hold time 1.5 2.0 ns
tesy Register setup time of fast input 2 25 3.0 ns
tey Register hold time of fast input 2 0.5 0.5 ns
tap Register delay 0.8 1.0 ns
tcoms Combinatorial delay 0.8 1.0 ns
be Array clock delay 25 3.0 ns
ten Register enable time 2.0 3.0 ns
taLoB Global control delay 0.8 1.0 ns
tore Register preset time 2.0 2.0 ns
loLr Register clear time 2.0 2.0 ns
toia PIA delay 0.8 1.0 ns
tipa Low-power adder (8) 10.0 10.0 ns
Altera Corporation 29
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FActel

40X and 42MX Automotive FPGA Families

A0MX and 42MX Automotive FPGA Families

" Upto 7-nput Function Plus D-Type Flip-Flop with Clear

Up to 4-input Function Plus Latch with Clear

Up to 7-input Function Plus Latch

Up to &Input Function (Same as C-Module)

Figure 1-3 « 42MX S-Module Implementation

MX Architectural Overview

The MX devices are composed of fine-grained building
blocks that enable fast, efficient logic designs. All devices
within these families are composed of logic modules, 1/0
modules, routing resources and clock networks, which
are the building blocks for fast logic designs. In addition,
the A42MX36 device contains embedded dual-port
SRAM modules, which are optimized for high-speed
datapath functions such as FIFOs, LIFOs and scratchpad
memory. A42MX24 and A42MX36 also contain wide-
decode modules.

Logic Modules

The 40MX Ioglc module is an eight-input, one-output
logic circuit designed to implement a wide range of logic
functions with efficient use of lnterconnect routing
resources (Figure 1-1).

The logic module can implement the four bas:c Ioglc
functions (NAND, AND, OR and NOR) in gates of two,
three, or four inputs. The logic module can also
implement a variety of D-latches; exclusivity functions,
AND-ORs and OR-ANDs. No dedicated hardwired latches
or flip-flops are required in the array; latches and flip-

Figure 1-1 * 40MX Logic Module

Figure 1-2 » 42MX C-Module Implementation

v3.0

11

www.alessandropaghi.it



7.1 ACTELACT 277

5 vertical tracks: 4 Actel ACT !

tracks for output stubs, column width Hoosocoganoas
1 track for long vertical ™ 1% > mm:
track (LVT) f A f 5
oo g
e [
ggaooooognaoaoc t
channel |
height expanded view of i
: part of the channel :
A 1 a - -
5 BEEESE 25 horizontal
Se2603 tracks per
10 Zezezed channel, varying
track Saces GND GCLK between 4
number15 Zezed vDD columns and 44
Ze3 calumns long: 22
B signal tracks,
203 o 5 et global clock,
& VDD, and GND
\ 4 25%% 5 -
'y e R -
dedicated
connection
he to module
of Y output—no
ed’ quule antifuse
Ne .height . needed
YY Y
>in
‘ ing FIGURE 7.2 ACT 1 horizontal and vertical channel architecture. (Source: Actel.)
I Ims
| nes

276 _ CHAPTER7 PROGRAMMABLE ASIC INTERCONNECT

-~

Each LM has 8 inputs:

, long outing channels: 7 or 13
4 input stubs on top verlical r g :
and 4 on bottom.  output track ;g:fo;gfglfug:&f;g?nz)
Actel ACT /_\4 . stub N, 0
: PRI [EEEERERNNNRAVENNY
; = Eéﬂg I || TEr A
& =
ogeogaaaocacna

,||mmmmn||1|;_|zlvl__l_ ANARNRRN

Each LM output drives = = two-antifuse conriection: ~antifuse: eonriection

an output stub that
spans 2 channels up i iy T
and 2 channels down. HIIHHIH l[l lll

1 Logic Modules (LM):
8 or 14 (A1010/20)
rows of 44 modules

www.alessandropaghi.it



Cu:z 4, Ca:;{ M

> KRtz A , RKa =1

. : .l
SMPPW T-= ¢ M b4
I Doteoes V=g o> L
K2 M Lo ERLLO. Corme Aan  CATCR Coon  ar@ratin—ne

' A3 TDANO Dy = F5 .
<D eI e

S’-"-Lp(bbﬁ\fjb H:i s
‘Hg. CONONIAL S - DA LomapdIXTA e o CATT CUl . SN

€ s’ oxcRuretkuxe Casier_ SRue :  Fep Fespe D Cfositine  Eoge .

T &8 30 coer, Beoceo S - Rogroa: + FUe Fol D

R:?S g AD xo 8. _,d.e_@@'.,uaoo.m;.

-> K=4=¥ ', Ka: Ts+H (e 2)
S;;Tl' (’ Sl: a.(jg:¥,:r;:t)

Sa:-
Hi 28 (orrtpoxlos Coome®  an rLﬁ‘rCHO,u_ﬁ\)..r\b’ "au,‘T;;{("'-r.;: ) .

CTuma & oxcfuxettuxs & wam LATCH A Tpd D S0 Suw = .
| Bluce 8 Sgice 4 LATCH D ‘ S '

www.alessandropaghi.it



15/41/ 2017
Acndt PuoiescBe t
\’D-Dit ,osuog}tcwmm T orolCBR oy ClpPLlore A Jc;e-n&z?;me

.e,eem .

VPP/Q Ve p \/Pp/2 . R

P} IL VPp/Q .
1. O~ opuanstno cecosci® Faocole Co
~ é_ §6 @U\r\.dm o7 M\D.@ufb@ [
& @~ Vpp/2 ,
) T

VPP: ALMNSUOE  dl PraDieel |

Qi'&«:.%m poxt.  Jecoaxdusra <o gruoocete  cooooloed

| N 4 _I’:-,_LL__“_ - S e .
a N . o, occCiada G\.AQQA:
T 1 .
L et B . } .
i E- i ‘ Podos JTxo-casiStoR oo oo o

ot s &)@M\Q O U o 8

LBy A iSTte. A D (F = YN pmm“m\m:ﬁu;@e e 8, @

FPGA Xilinx Sexve jco00©

wamm@ O QR a B cetfe YA .

Pxeceatm e~ mBrie oD ormas  Chexo DOGeS PILSHTLorcetoraa QRS
Core. v @S AND @ Car Aana | ooecRare s, | e nite. e HU .
DBozen B HAamo arwo UT (ook e taRE) 1 < Xiereool® o,
CRRONOTS EXREREOCMAMASCOe  torm O, InRR000. o AR

oD Pratioma Oogico. > G A SSUTIL GO0 LT Seras Qe
Longroosl $ad Slote ceam |

SuoRucrosaspaae. Ciorn MN\WQX—\) Sea’ AR B R W

www.alessandropaghi.it



208 ZoR LB CormBdcnmicoduy
A (&‘e‘c
(ST PWSV
R ' doa : tro  QRoek
(AR ced _
g BH L Dl eR O dwaA
— PIP
b H 9
E P
— Pip: ProgornomnaR A
” a4 AR cormenecs
cen | ces Porms
o ] o
B ]
Sl — B
—
Oxe TSR, A TSRO Ot SRAM
cEk
PG pex :x-t&% .
Stxciuce ceB
% \_, F DY PUd ool TEARE Do FAOTANR |
3 iNeut : Lut . :
N & Qogucsy o B bt o by &mer\'\d i
|
2ogicRe a 46 bit.
, dim l
ey | |
qx s b a |
. X |
. : —
e | LuY 1 -
& — a2 Loe ——
c — & I~ ' ___
97 : >Q
‘=‘ [ L ———y
] r/
L
prd INTERN AL
F,__.L_ LK cLoew
2 -
ENPRLE A
Lo ) \ T L Prombe
¢x : Saskuorre X ger feop. (s o Wés)
qr: eoTiovey

www.alessandropaghi.it



Poss o QY DT DD MM"M X oan Yy Lowen PR oo ®raLS

RS VUUE SUFCIS T TS Xe NN = Ol

La LV pPeccorusre . B2 bit , Groawenasdl S mgypressi L €
TcBads Gx e gy Sovo 20Cfudesa 2 Inngorapal  Aro

G, b, c,d €.

|

q

q¥

|
M\{/ohf

Fu SENFINP VN SN o= [S E R SR X2 NP 26 FIN TN SUNGEE (TN ol S TP (VeSS N NS wl )

CAoR0 ] Retes o RO D QJJ@A—Q,&U Voo ~ L 00 0ol . cLR

Em‘*@ 0’«» [S WY @ PN faN &,b,c,d, e VN Mm T
AL LVUT ., V V V 7 N

A H/ 2007
Lres2iat 108 ( Beoput owx p;xx‘ AenekK )

raevy | ,FE@.,IwnI loe. pPo.

Pyt o Ve o
s Seene REr ek Sutoso Sz R
/_H ol PSS alp .
X a3 INRE e i Bl
“D PED . Yi LY Shamene

- e
3 _seatg ) L
QUK 2 {
1 aureud

Blo piCsarer .

] . . (I 1/C PRY
’D_ D.Q r.—L — l/’f[ ]
G ,
j — Sa
T o = o sl PRAERI s e T
O A LS. CORNDG . Ly Do, S0STx oda R,
[N 1 U TN f RLY(‘J\\L&
e T - UXC WUV I ENVoRE T
duxetc . onge
Am <l__. . .
N9 ) Sa -~ SCeuw Rore
~Ae o GI0 - R
xogokexed ] . Lggee (Deffee o Bugpec ol SRt )
Lo {2} o B - B - e -
S é_., WER RS Fob ' SRV VNS = X w,wp};&)ﬁﬁwv@;ﬂ&
<L.. I A A T e a U FURP oS SUPECS I LG S

www.alessandropaghi.it



ot
DATAIN
£
DIN
—&
ax -
& F
B
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DIRECT RD
RESET
0 (INHIBIT)
(GLOBAL RESET)
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Figure 5: Configurable Loglc Block.
Each CLB includes a combinatorial logic section, two flip-flops and a program memory controlled mumplexer select|on of
function. it has the following:

- five logic variable inputs A, B, C, D, and E

- adirect data in DI

- ‘an enable clock EC

- aclock (invertible) K

- an asynchronous direct RESET RD

- two outputs X and Y

PROGRAM-CONTROLLED MEMORY CELLS 3
~ -
’ 1L z
i ouT 3-STATE OUTPUT SLEW PASSIVE <
i | inverRT INVERT SELECT RATE PULL UP
[ ~
A N . 1
STATE ‘T N o : 1
(GUTPUT ENABLE) . . ] ~7 ——1r
ar e > Fr
i FLIP
FLOP
—— vo PAD
i R .
¢ T
i
DIRECT IN e l .
. B
REGISTERED IN L0 a b 1 C
k FLIP . TTL or . . 7 . .
4 FLOP oMos . -
k or INPUT . :
) LATCH THRESHOLD . B
f ! .
i R . 4
4 . 1 _
i oK K (GLOBAL RESET) ¢
c - [D— oK1

PROGRAM
CONTROLLED
MULTIPLEXER

Figure 4: Input/Output Block.

Each IOB includes input and output storage elements and I/O options selected by conﬁguranon memory cells. A choice
of two clocks is available on each die edge. The polarity of each clock line (not each flip-fiop or latch) is programmable.
A clock line that triggers the flip-flop on the rising edge is an active Low Latch Enable (Latch transparent) signal and vice
versa. Passive pull-up can only be enabled on inputs, not on outputs. All user inputs are programmed for TTL or CMOS
thresholds. ' :

O = PROGRAMMABLE INTERCONNECTION POINT or PIP X3029
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XC3000 Series -Field Programmabkle Gate Arrays

* Unbonded I0OBs. (6Places) o ' ’ - ' ' Alternate Buffer Direct lnpu’(

Figure 13: XC3020A Die-Edge 10Bs. Thé XC3020A die-edge IOBs are provided with direct access to adjacent CLBs.
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Figure 14: Horizontal and Vertical Longlines. These Longlines provide high fan-out, low-skew signal distribution in
each row and column. The global buffer in the upper left die corner drives a common line throughout the FPGA.

£ routine GWRALE

FEl IR EIE] EIEE

1/O Blocks

to Horizontal Long Lines Blocks

TCL /\ -
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7 N LT
O O L
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K 3-State Buffers With Access Configurable Logic

Interconnect Area
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F g
pF

A

A
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A | 2] EFRR
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HRFRFRF | | R bR
PAL A A ! Configuration Memory \

X3241

Figure 2: Field Programmable Gate Array Structure.
It consists of a perimeter of programmable 1/O blocks, a core of configurable logic blocks and their interconnect resources.
These are all controlled by the distributed array of configuration program memory cells.
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XXILINX° XC3000 Series Field Programmable Gate Arrays

'”‘1 L .
SWITCHING

MATRIX

GRID OF GENERAL INTERCONNEGCT
METAL SEGMENTS
Figure 10: FPGA General-Purpose Interconnect.
Composed of a grid of metal segments that may be inter-
connected through switch matrices to form networks for A
CLB and I0B inputs and outputs. L rRoutive Locace g
T ROVUTING GENERALE ’

Figure 12: CLB X and Y Outputs.
The X and Y outputs of each CLB have single contact,
direct access to inputs of adjacent CLBs

Configuratic
Read or g Control
Write _L_
Data ———r——l-—-
’ X530

Figure 3: Static Configuration Memory Cell.
It is loaded with one bit of configuration program and ¢
trols one program selection in the Field Programmai

Gate Array.
i e»—l )
20 )
S vcta cRe oo JuBL £ POV
288 16 Atecus A LB oo Dt

Figure 11: Switch Matrix Interconnection Options for
Each Pin.
Switch matrices on the edges are different.
November 9, 1898 (Version 3.1) 7-13
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Figure 2-1. Cyclone Il EP2C28 Device Block Diagram
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Figure 2-17. M4K RAM Block LAB Row Interface

G4 Interconnects

Direct link

HEHWORY BLock
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Direct link
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to adjacent LAB

Direct link
interconnect
from adjacent LAB
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M4K RAM Block Local  "LAB Row Clocks
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Figure 2-18. Multiplier Block Architeciure
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-
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Data B D Q
—ENA o AT es . -
uiput VEXL pe XL
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Embedded Multiplier Block
Figure 2-16. Cyclone Il PLL  Note (1)
VCO Phase Selection
Selectable at Fach
PLL Output Port
Post-Scale
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SeleciSgnal  Input Clock Gloox.
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Notes to Figure 2-16:
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o TolOor

& Filter

7 general routing

(1) This input can be single-ended or differential. If you are using a differential I/O standard, then two CLK pins are
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Cyclone Il Architecture

Figure 2-12. EP2C15 & Larger PLL, CLK{], DPCLK[] & Clack Control Block Locations

CDPCLKD Eo—
i (2)

DPCLKO [

CDPCLK?7

v

DPCLK{11..10}

e 4,

CLK[11..8]

DPCLK[9..8]

CDPCLK6

]

CLK{3..0] I:>—14

DPCLK1 =5

CDPCLK1 O

Notes to Figure 2-12:

<1 CDPCLK5
2,
A (2)
Clock Controf
GCLK[15..0] Block (1) a
<1 DPCLK7
16
16 16
> 4<:l CLK[7..4]
16
—<1 DPCLK6
" Clock Control GCLK[15..0}
Block (1)
2)
t—-——] CDPCLK4
3
lm 4
& ¥
2 m 2
CDPCLK2 CLK[15..12] CDPCLK3
DPCLK[3..2} DPCLKI5..4]

(1) There are four clock control blocks on each side.
(2) Only one of the corner CDECLK pins in each corner can feed the clock control block at a time. The other CDPCLK pins
can be used as general-purpose I/O pins.

Altera Corporation
February 2007

2-19

Cyclone Il Device Handbook, Volume 1
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Cyclone Ii Architecture

Figure 2-3. LE in Normal Mode

sload sclear
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Register chain
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datad ena (LAB Wide)
aclr (LAB Wide)
. Register
Register Feedback T chain output
Arithmetic Mode

Logic Elements

The arithmetic mode is ideal for implementing adders, counters,
accumulators, and comparators. An LE in arithmetic mode implements a
2-bit full adder and basic carry chain (see Figure 2-4). LEs in arithmetic
mode can drive out registered and unregistered versions of the LUT
output. Register feedback and register packing are supported when LEs
are used in arithmetic mode.

Figure 2-4. LE in Arithmetic Mode
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Stratix 10 Block Diagram
Figure 1: Stratix 10 FPGA and SoC Architecture Block Diagram

Package Substrate
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HyperFlex Core Logic Fabric

Hard Memory Controllers, 1/0 PLLs General-Purpose I/0 Cells, LVDS
Hard Memory Controllers, /0 PLLs General-Purpose I/0 Cells, VDS

HPS: Quad ARM Cortex-A53 Hard Processor System

SDM: Secure Device Manager

EMIB: Embedded Multi-Die Interconnect Bridge .
Pipeime . sordiro w2 RouoThengg

Adaptive Logic Module (ALM)

Stratix 10 devices use a similar adaptive logic module (ALM) as the previous generation Arria 10 and
Stratix V FPGAs, allowing for efficient implementation of logic functions and easy conversion of IP
between the devices.

The ALM block diagram shown in the following figure has eight inputs with a fracturable look-up table
(LUT), two dedicated embedded adders, and four dedicated registers.

Figure 8: Stratix 10 FPGA and SoC ALM Block Diagram

Adaptive

LUT

\ 4 4 Registers for AL

o i o e g LSS R TR B AR - S —— N

www.alessandropaghi.it




AlB-01025
14 Heterogeneous 3D SiP Transceiver Tiles . 2015.06.08

Figure 3: HyperFlex Core Architecture

lew Hyper-Registers throughout the core fabric

Figure 2: Bypassable Hyper-Register

Stratix 10 HyperFlex

Conventional Routing Multiplexer
Routing Multiplexer (with Hyper-Register)

Interconnect Interconnect

The Hyper-Registers enable the following key design techniques to achieve the 2X core performance
increases:

« Fine grain Hyper-Retiming to eliminate critical paths
* Zero latency Hyper-Pipelining to eliminate routing delays
» Flexible Hyper-Optimization for best-in-class performance

By implementing these techniques in your design, the Hyper-Aware design tools automatically make use
of the Hyper-Registers to achieve maximum core clock frequency.

Stratix 10 Advance Information Brief Altera Corporation

D Send Feedback
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1 Intel® Stratix® 10 GX/SX Device Overview l n te'
S10-OVERVIEW | 2017.10.30

Figure 13. HPS Block Diagram

kuadAkMiC;’)rté)(-AS"B' ase’d,l-liardkPrbteisoi'System i

Notes:

1. Integrated direct memory access (DMA)

2. Integrated error correction code (ECC)

3. Multiport front-end interface to hard memory controller

1.18.1 Key Features of the Intel Stratix 10 HPS

Table 14. Key Features of the Intel Stratix 10 GX/SX HPS |

Feature Description

Quad-core ARM Cortex-A53 e 2.3 MIPS/MHz instruction efficiency

MPCore processor unit « CPU frequency up to 1.5 GHz

e At 1.5 GHz total performance of 13,800 MIPS
* ARMv8-A architecture

e Runs 64-bit and 32-bit ARM instructions

e 16-bit and 32-bit Thumb instructions for 30% reduction in memory footprint
« Jazelle® RCT execution architecture with 8-bit Java bytecodes

Stratix 10 GX/SX Device Overview
29
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l n te 1 Intel® Stratix® 10 GX/SX Device Overview
S10-OVERVIEW | 2017.10.30

The DSP blocks can be configured to support signal processing with precision ranging
from 18x19 up to 54x54. A pipeline register has been added to increase the maximum
operating frequency of the DSP block and reduce power consumption.

Figure 10. DSP Block: Standard Precision Fixed Point Mode
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Figure 11. DSP Block: High Precision Fixed Point Mode

Pipeline
Register

Stratix 10 GX/SX Device Overview
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INTEL STRATIX 10 PRODUCT TABLE

PRODUCT LINE sX 400 SX 650 $X 850 $X 1100 SX 1650 £X 2100 SX 2500 5X 2800 $X 4500 SX 5500

Processor D:mn-noﬂm 64 bit ARM nonmx)>mw2uno8” Eonmmmoﬂ . o

Maximum processor frequency 1.5 GHZ'

L1 instruction cache GN KB} : e
1.1 data cache (32 KB} with erfor carrection code Aan ,
Level 2 cache (1 MB)withECC =~~~ e
_n.owz:w -point unit (FPU) single and aog_m @_.mn_m_o: ;

ARM NEON media engine ; ; :

ARM CoreSight* debug and trace technology. G ; .
System KmBOJ\ Management Unit (SMMU)

Cache Coherency Unit {CCU) -

»

Processor cache and co-processors

.

.

.

Scratch pad RAM 256 KB
HPS DDR memory

Direct memory access (DMA) controller

EMAC
USB on-the-go (OTG) controller 2X USB OTG with| ,Emmqmﬁma DMA

UART controller 2X UART 16550 compatible’

Serial peripheral interface (SPI) controller

12C controller
Quad SPI flash controller
SD/SBIO/MMC controller

« 1IX ONFI 1.0 or _mnm.‘ :
+ 8 and 16 bit support . *

NAND flash controller

General-purpose timers ax

Software-programmable general-purpose I/Os (GPIOs) Maximum 48 GPIOs
HPS DDR Shared /0 3X 48 - May be assigned to HPS for HPS DDR access

Direct I/Os 48 1/Os to connect HPS peripherals QBQE Ho“_\o -
Watchdog timers 4% rhmn
Securit Secure device manager, >nﬁm:oma ;m,an

4 authentication, side channel attack uﬂo._”mQ_oz :

Notes:
1. With overdrive feature.

© Intel Corporation. Intel, the Intel logo, the intet Inside mark and logo, the Intel. Experience What's Inside mark and logo, Altera, Arria, Cyclone, Enpirion, Intel Atom, Intel Core, Intel Xeon, MAX, Nios, Quartus and Stratix are trademarks of intel Corporation or its subsidiaries
in the U.S. and/or other countries. See Trademarks on intel.com for full list of Intel trademarks. *Other marks and brands may be claimed as the property of others. Gen-1023-1.5
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FIGURE 1.5 A channeled gate-array die. The
spaces between rows of the base cells are set aside for,
interconnect. "
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FIGURE 1.6 A channelless gate-array or sea-of- E ;
gates (SOG) array die. The core area of the die is com- E ud
pletely filled with an array of base cells (the base array). =]
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ENANGATE NAND2X1

e

Databook Build Date: Tuesday May 13 17:53 2014 Copyright © 2004-2013 Nangate Inc.
Conditions for characterization library ¢18_CORELIB_TYP, comner ¢18_CORELIB_TYP_typical: Vdd= 1.80V, Tj= 25.0 deg. C .
Output transition is defined from 20% to 80% (rising) and from 80% to 20% (falling) output voltage.

Propagation delay is measured from 50% (input rise) or 50% (input fall) to 50% (output rise) or 50% (output fall).

State Table

‘Dynamic Power Consptl {n]
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