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- SINGLE, DUAL PORT RAM

- FIFO —
/AYO[S RYAN,

INMOVATION



Stratix Architecture

Overview

Blocks 20vearsof

o w\..a;s

m X
L =< o & =
C"L OPe < =
OA( - = £ <
= n =0 o ~ X v ¢

icMcsPEsZcK

B 20 %0 88 o0 Ko T
A M =M AaAaJd===Mm =

MIL

INMOVATION



EP1C20 Device Floorplan

EP1C20
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Loops (PLLs) : LVDS, DDR
& PCI

Side I/O Elements
(IOEs): LVDS,

DDR & PCI
: i Bottom IOEs:
_||| TV ] O O L 09 o o W L s ] LVDS & DDR
20 YEARS of
MIL /ANO[S RYA\,

INNOVATION



TriMatrix Memory

M512 Blocks M4K Blocks M-RAM Block
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W 512 Bits per Block ® 4 Kbits per Block ® 512 Kbits per Block
® 32 Ports per Kbit ® 8 Ports per Kbit ® 0.25 Ports per Kbit
™ Up to 1,118 Blocks W Up to 520 Blocks ® Up to 12 Blocks

More Data Ports for Greater Memory Bandwidth

Addresses Memory Bandwidth &

Capacity Requirements 20 YEARS of
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Memory Block Summary
576 Bits 4,608 Bits 589,824 Bits

Performance 312 MHz 312 MHz 300 MHz
True Dual-Port Mode (") ()
Parity Bits O O ()
Shift Register Mode O ()
Mixed-Clock Mode O () ()
Byte Enable O O
Preload O O
Read-Only Mode O O
Initialization Support O ()
Power-up Conditions Outputs Cleared Outputs Cleared @ Outputs Undefined
Register Clears Input & Output Input & Output Output
Same Port Read during New Data on New Data on New Data on
Write Positive Edge Positive Edge Positive Edge
Mixed-Port Read during Unknown or Unknown or Unknown
Write Old Data Old Data
20 YEARS of
MIL /NOTERVA,

INMOVATION



M-RAM Profile

r 1 Type:

L - Size:

Features

W 300-MHz Performance
¥ Fully Synchronous

® True Dual-Port Mode

® Simple Dual-Port Mode
¥ Mixed-Clock Mode

¥ Mixed-Width Mode

¥ Byte Enables

MIL

Applications:

M-RAM Block

Packet Buffers, Processor
Memory, Cache

589,824 Bits (Includes Parity Bits)

Mixed-Width Configurations
Write Port (B)

Read | WritePort(®)
coin ool szocal ooce] worz e
64Kx9 v v 4
32Kx18 v v v v
16Kx36 v v v v
8Kx72 v v v v
4Kx144 o
v" Supported in Simple & True Dual-Port Mode
@ Supported Only in Simple Dual-Port Mode
20 YEARS of
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M4K Profile

1 Type: M4K Block

Applications: Header Storage, Channelized
Functions, Packet Processing

N - Size: 4,608 Bits (Includes Parity Bits)
Features Mixed-Width Configurations

¥ 312-MHz Performance Read

= Fully Synchronous Port (4 MM@MMM

® True Dual-Port Mode 4Kx1 Y Y

® Simple Dual-Port Mode K2 | v Iy ¥ Y Y

® Mixed-Clock Mode LSS IR ERA A ERA B4 Y

= Mixed-Width Mode Ao LA N LA A NN

® Shift Register Mode el IR A I ’ ’ ’

= Read-Only Mode 128x32 v v | v | v v v

W Byte Enables 2129 ! ‘ °
256x18 v v °

¥ Initialization Support 128236 o o o

v" Supported in Simple & True Dual-Port Mode 20 YEARS of

M J L e Supported Only in Simple Dual-Port Mode m .
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M512 Profile

r —\ Type:
' Applications:
L - Size:
Features

B 312-MHz Performance

M512 Block

FIFOs, Filter Delay Elements, Rake
Receiver Correlator

576 Bits (Includes Parity Bits)
Mixed-Width Configurations

Write Port (B)

 WitePort®) |
¥ Fully Synchronous Plzfta(i) mmmmmm
W Simple Dual-Port Mode 512x1 v
® Mixed-Clock Mode 256x2 v v v v v
¥ Mixed-Width Mode 128x4 v v v v
® Shift Register Mode 64x8 v % v
m R?a.d-OnI.y Mode 32316 L, \/ \/ ,
W Initialization Support
64x9 v
32x18 v
20 YEARS of
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Single-Port RAM

m Single-Port RAM

— Read & Write Address
Are the Same Port

— All Inputs Are
Registered

m Clocking Options
— Single Clock

— Input/Output Clock
Mode

Single-Port RAM

20 YEARS of
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Simple Dual-Port RAM

m Simple Dual-Port RAM

— Separate Read &
Write Ports Simple Dual-Port RAM
— All Inputs Are
Registered
— Mixed Width Capability
m  Clocking Options
— Single Clock

— Input/Output Clock
Mode

— Read/Write Clock
Mode 20 YEARS of
MIL ALTERAY
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True Dual-Port RAM

= True Dual-Port RAM True Dual-Fort RAM
— Port A & Port B
— All Inputs Must Be Registered
— Mixed Width Capability

m Clocking Options
— Single Clock
— Input/Output Clock Mode
— Independent Clock Mode

20 YEARS of
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Shift Register Mode

m Fast Shift Register Implementation Reduces LE
Resource Consumption

m Maximum Length Determined by Size of Block

— Conditions
e W x M x N Must Be Less than Total Number of Bits in Block

e W x N Must Be Less than Maximum Data Width of Block
— W: Input Data Width of Shift Register
— M: Length of Taps
— N: Number of Taps

m Larger Register Created by Cascading Multiple Memory
Blocks Together

20 YEARS of
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Shift Register Example

m 8-Bit Input Bus (W), Four Taps (N) & 4 Bits per Tap (M)

— M=4 —
W= 8
Input Bus —# 8 BB ——F— Tap1
8
—— EEEE——— Top2
Feedback — 8 N=4
-AEEE——— Tap3
8
—— AN #— Taps L
M512 or M4K
Block
Memory Block | Maximum Shift | Maximum Number
Register Size of Outputs
(W x M x N) (W x N)
M4K Block 4,608 36
M512 Block 576 18
20 YEARS of
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Byte Enables

Only Unmasked
Written

Bytes are

DATA_IN —,
FFFFFFFF

AA
|
BYTE_EN —, -
L

1010

118
o

M4K or M-RAM B

MIL

Allow Byte Masking During Write Operations
Can Mask x8 or x9 Byte Sizes of Entire Word
Used for Narrow Write & Wide Read Operations
Byte Enable Signal Indicates Masked Bytes

B

]
]
]

M4K or M-RAM Block

20 YEARS of
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Parity

m Supported by All Blocks
m Data Sizes Provide for 1 Extra Bit Per Byte
— X9, X18 in M512
— X9, X18, X36 in M4K
— X9, X18, X36, X72, X144 in MegaRAM
m Bit Checked During Read or Generated During Write
m Useful For Control Bits Also

20 YEARS of
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ROM

m Read Only Memory :
— All Inputs Are Registered ﬁregam_m , gp__oﬁ
= Clocking Options f

— Single Clock clock

st Block Type: AUTO

rom :

RAM

32 YWard(z)

— Input/Output Clock

= M512/M4K Block Only

20 YEARS of
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FIFO

m Firstin First Out Memory | e o
— ldeal for Rate Changing :
— All Inputs Are Registered R Wr;:nr?t!, :
m Clocking Options el wrusedwl?. O] =
— Single Clock — rrex i
— Read/Write Clock Mode Bl ol

rderpty —
rdusedw(7..0] =

=1 datal7 0]

— aclr & hits x 256 words

20 YEARS of
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MegaWizard

m Stratix RAMs Must Have All Inputs Registered
m New MegaFunction ALTSYNCRAM
— Select for All Stratix RAM & ROM
m New MegaFunction ALTSHIFT_TAPS
— Shift Register Mode
m Use LPM_FIFO+ for FIFOs

20 YEARS of
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ALTSYNCRAM

m Located in the Storage Section

MegaWizard Plug-In Manager [page 2a] 5[

"Which megafunction would vou like to customize? Select a
medgafunchion fram the lizt at left.

Available Megafunctions:

2] ARM-Based Excalbur |

YWhich type of output file do pou want to create?

MIL

- LPM_SHIFTREG
-8 |F MegaStare

- gates
-8 storage = wHDL
izl ALTIPRAM % Werilog HOL
e ALTCAk
1] ALTOPRAM YWhat name do wou want for the output file’? Browse. . |
a= PS [D-kaady\Stratis' T i atie M a_RAM
- I|_|I :'I LY - I.‘-‘. i
| LPM_FF Mote: To compile a project successfully in the Quartusz ||
LPr_FIFO zoftware, your desigh files must be in the project directory or
LPk_FIFO+ a uzer library that wow zpecify in the Lzer Libranies tab of
LPM L&ATCH General Settings command [Project menu).
LPk_RAM_DP
LPM_FéM_DP+ four cument user librany directonies are:
LPH_RAM_DO
LPH_RAM_IO
LPH_ROKM

Cancel | < Back | Mext » | Firzh |

20 YEARS of
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ALTSHIFT_TAPS

m Located in the Storage Section
— Configure the RAM for Shift Register Mode

MegaWizard Plug-In Manager - altshift_taps [page 3 of 4] x|
How wide should the 'shiftin' input and [
. hifbaut 2 IE 7| bits
Shit REG the 'shiftout' output buses be’
atzhift_taps= - 7
-,
e shiftin(7 0] shiftout[7 .0] How many taps would pou like’ |
| clock taps{2ss. How wide should the distance between a -
Humber of taps 32 tapz be’? =
Tap distance &
[T Create a clock enable part
Cancel | < Back | Mewxt | Finizh |
20 YEARS of
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Read During Write

m Stratix Single-Port (Timing Simulation)
— Unregistered Outputs

Sinuletion Waveforms
Master Time Bar, ‘ 0 i*‘ Poter ‘ 122 Interval ‘ 1988 g Statt End

I me Mpm Mpm Mpm me Mﬂm mpm %ﬂm %pm 1000

20 0ns
d

| 8 aes TN D T T D Y T A O T O T
| clock 1 | | L(:%:;?} — 1 1 1
D B D S D O D GO O D O D T A O O O
T B O O O OO O O
= S NI e R RS

20 YEARS of
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Read During Write

m Stratix Simple Dual-Port (Timing Simulation)
— Unregistered Outputs

Simulation Waveforms
Master Time Bar ‘ 1055ns j_rl Pointer ‘ 33 g Interval | -1.24 s Start: End
| Dps 1D.|Elns ZIJ.IEIns SIJ.!]ns 4|1|Elns EEI.!Jns Eillpns ?El.pns EEI.!Jns SIJ.IEIns 1000n
Name ) 105 ns
|
o ook I | .
0| enable J. ; ; ; I ; ; ;
W B dadtess )1 7 { § ¥ & Y 0 { N Y 7 {3 ¥
| wien I ; : ;‘\ ; ; ;
0| [ waddess I, 0 y I D | ‘\_i i S
o ah J. | | ‘ o
0| [ dits LT Ty 7 ¥ 7 Yy Ty g | i i 1
9| Byt i I N SENS SWEE SN
20 YEARS of
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Stratix vs. Virtex-ll

Device

EP1S10

EP1S20
EP1S25
EP1S30
EP1S40
EP1S60

EP1S80
EP1S120

MIL

LEs

10,570

18,460
25,660
32,470
41,250
57,120

79,040

114,140

Over 3X More Memory than Virtex-Ii

Kbits | Dovics

899

1,630
1,899
3,239
3,344
5,093

7,253
9,881

XC2V40
XC2Vv80
XC2Vv250
XC2V500
XC2v1000
XC2V1500
XC2V2000
XC2V3000

XC2V4000

XC2Vv6000

XC2v8000

512
1,024
3,072
6,144

10,240
15,360
21,504
28,672

46,080

67,584

93,184

. Stratix Virtex-ll

LEs

72
144
432
576
720
864

1,008
1,728

2,160

2,592

3,026

20 YEARS of
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Cyclone vs. Spartan-IlIE
Spartan-IIE

Equivalent RAM Device | Equivalent RAM RAM | User
LEs Blocks LEs Blocks | Kbits | 1/0
XC2S50E 1,536 8 32 182
XC2S100E 2,400 10 40 202
XC2S150E 3,456 12 48 263 EP1C3 2,910 13 58 104
XC2S200E 4,704 14 56 289 EP1C4 4,000 17 76 301
XC2S300E 6,144 16 64 329 EP1C6 5,980 20 90 185
XC2S400E 9,600 40 160 410
XC2S600E 13,824 72 288 514 EP1C12 12,060 52 234 249
EP1C20 20,060 64 288 301
20 YEARS of
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Sync. Single Port RAM (1)

256x8 size

we =1 : write / we =0 : read
Used Non — Registered Q output
Inclock is 1T00MHz

Fafm

data[7..0]

WYE
addres=s[7..0]

inclock

ql7 ..ol

address |

1.
!

|

-
inclk
I

&

data |

R S
I B B

-

we

Ema

)[t

% L i Il i i % Il % i % Ll i ¢ i Il

|
%‘
-
]
Wi

3

5y zt:

MIL

Ti
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Sync. Single Port RAM (2)

|
I3

m 256X size (1 ESB) datal7..0] ol7.0]
- Used RegiSterd Q OUtpUt ;tilla:iress[?..lj]

inclock

m inclock is 100MHz and outclock is 125MHz QUi

mek L L L T T T L T T P P T T

address NN RN RN NN L
S0 W N0 W 0 W N N O O O N

we | ] BN S S N S I

outclk L LT 1L LT T i
q LU 0 SRR NN (20 N 0 SR

. S e Y
iT:iTi iTiiiTi'iTi

20 YEARS of
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Sync. Separate Read/Write RAM

m 256x8 size g
] x:gdress[ﬁl..ﬂ] —D’ %
m Input read / write clock seperately — ﬁ i1
m Registered Q output e
m wrclock 100MHz, rdclock 125MHz
ps 4I:I.!:I hs BD.!:I s 'IEI:IiI:I s 'IEI:IiI:I hs EI:II:IiI:I hs Edﬂiﬂ hs
8228 ns
I 0 Y 0 S
- wiclock  § [ ] | [ L L L L L b e e L
iy wraddress | §, =
i data E 27
[ 2 WIEh
L0 g q I X 31 7 y &
L rdelock. F TETLMLTT T | 1L JEjHpEgEgE LR R E R
[y rdaddress | 0 7 .
= rden $ 4 AR S T . S
T ' 1 "l
20 YEARS of
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FIFO : LPM_FIFO

= 256x8 size (1 ESB) S
m wrclk is 100MHz and rdclk is 125MHz ieciock

drey g[f..0]

t r roclock roempty

data MO0 TOOT§ TO0Z s Y009 TO0F 5 TO0% & TOOF &y TO0V - TODF y TO09 & TOOA  TOOB "y TOOC Y000 4 TOUE 3 TOOF % TOT0 y TOTT 1072 4 10
wrclk
wrreq | ! | !

L
5

oy il L
o 3| SR 8 1 O 5 A g 0 S 3
rdreq | | |
rdempty o ==
wrfull

20 YEARS of
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