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1 Introduction

SALELF" 2S45 FPGA Datasheet

1.1 SALELF" 2845 (hereafter refer to EF2S45) Features

B Flexible Architecture

® 4,500 LUTs

® Maximum user [0s up to 57
B Low power

® Advanced low power consumption

technology

® Static power consumption lower

to 5mA
® Dual supply
B Embedded FLASH

® Without external configuration

devices
® Fast power—on boot
B Embedded and Distributed RAM

® Maximum support 35Kbits
distributed RAM

® Maximum support 700Kbits
embedded RAM

® 9k and 32k Block RAM that can
be configured as true dual-
port with multiple combination

modes

® ERAMIPK has dedicated FIFO

control logic

® Support 128Kbits, 256Kbis
large embedded RAM

B Programmable Logic Blocks (PLBs)

® Optimized LUT4/LUTS

combinatorial design
® Dual-port distributed memory
® Arithmetic logic
® Fast carry chain logic

Source Synchronous Input/ Output

Interface

® Input/output units contain DDR
register supporting DDRx1,
DDRx2 modes

High-performance, Flexible Input/
Output Buffer

® Following single—ended
standards are available by

configuration

—-LVTTL,

LVCMOS (3. 3/2.5/1.8/1.5/1. 2V)
- PCI

® Following differential
standards are available by

configuration
LVDS, LVPECL
® Hot socketing

® Programmable pul I-up/pul |-

down mode

® On—chip 100ohm differential

resistor
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SALELF" 2S45 FPGA Datasheet

® Optimized MIPI HS/LP 10 — Dynamic phase selection

Support . .
B Configuration Mode

B Clock Resource
® Master SPI (MSPI)

® 16 Global Clock
® JTAG Mode (IEEE-1532)

® Two IOCLK for high—speed 1/0
interface each BANK

H  BSCAN

® Compatible with |EEE-1149.1
® Two fast clock for optimizing

global clock B Enhanced Security Design

Protection
® Multi—functional PLLs for

frequency synthesis ® Unique 64-bit DNA for each

Device
— seven clock output

B Embedded Hard IP
— division factor from 1 to

128 ® Embedded ring oscillator

— Support five clock output B Package Method

cascading ® BGA

Table 1-1 EF2S45 Device Guide

EF2S45(4480| 35 |12 | 6 1 1 700 15 1 4Mb | 64Mb 56 /

EF2M45 (4480 35 |12 | 6 1 1 700 15 1 4Mb | 64Mb 56 1

Table 1-2 EF2S45 FPGA Package

BGA (4.2x4.2, 0.4mm pitch) 56/ (15+8) 56/ (15+8)

Note 1: 56/(15+8) indicates: available user |0 number/ (available user true

differential pairs number+ pseudo differential pairs)

Note 2: BANKO/BANK2 only support 1.8V single—ended and differential voltage
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1.2 Introduction to EF2S45

Built on the mature, reliable, programmable and low power consumption FPGA-

EF2L45, EF2S45 FPGA integrate with two 4Mx8bits PSRAM using the advanced 3D

packaging technology. It is ideally fit in applications that require large—scale

high—-speed data sampling, transmission and conversion

Special features:

Multiple devices with large—scale embedded memory

Embed two 4Mx8bits PSRAMs with maximum working frequency of 200MHz
and the maximum read/write bandwidth of 400MBps

Embed 12 ERAM9K random read/write RAMs that can be configured as
true dual-port, simple dual—-port, single RAM and FIFO working mode,
and the bit—-width can be configured as 512x18, 1Kx9, 2Kx4, 4Kx2,
8Kx1 with the maximum frequency of 220Mhz

Embed six ERAM32K random read/write RAMs that can be configured as
single RAM, dual-port RAM being configured as 2Kx16 or 4Kx8.

Support 128Kbits, 256Kbits large—scale embedded memory.

Smal ler package al lows more 10s that is beneficial for PCB routing and

pin layout.

® BGA81 package specification: 4.2x4.2mm, 0.4mm fine

® Up to 56 user I0s

® FEmbedded PSRAM do not occupy external user 10

® Support True LVDS input/ output, the maximum receiving frequency
of 800Mbps and maximum transmitting frequency of 800Mbps

® Embed 4Mbits SPI FLASH, after power—on, it can be opened to user.

2 EF2S45 Architecture

Same as EF2L45, for more information please refer ELFZ FPGA Datasheet.

3 EF2S45 AC/DC Characteristics

Same as EF2L45, for more details please refer to ELF2 FPGA Datasheet
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Note: BANKO/BANK2 only support 1.8B single—ended and differential voltage

SALELF" 2S45 FPGA Datasheet

4 EF2S45 Embedded PSRAM

EF2S45 embeds two 4Mx8bits PSRAMs with maximum working frequency of 200Mhz
and the maximum read/write bandwidth up to 400MB/s. PSRAM is deeply integrate
with FPGA through the software. You can instantiate it in IP generate to implement

PSRAM, or instantiate the following top module file. The |IP porotype as shown in
the following:

EF2_LOGIC_PSRAM u_ EF2_LOGIC_PSRAM (

. SRAM_CE_N ( SRAM_CE N ),

. SRAM_DQS ( SRAM_DQS ),
. SRAM_DM ( SRAM_DM ),
. SRAM_CLK_N ( SRAM_CLK N ),
. SRAM_CLK ( SRAM_CLK ),
. SRAM_ADQ ( SRAM_ADQ )

Table 4-1 PSRAM IP Pin Distribution

PSRAM Pin Direction Width Description
SRAM_CE_N IN 1 Connect with PSRAM
SRAM_DQS INOUT 1 Connect with PSRAM
SRAM_DM IN 1 Connect with PSRAM
SRAM_CLK_N IN 1 Connect with PSRAM
SRAM_CLK IN 1 Connect with PSRAM
SRAM_ADQ INOUT 8 Connect with PSRAM
DS402_0. 6 www. anlogic. com 4
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5 Pin and Package

5.1Pin Definition

SALELF" 2S45 FPGA Datasheet

Table 5-1 Pin Naming Rule

Pin Name Direction Description
General 1/0
GND — Voltage Ground
VGG — Voltage supply for core (1.2V)
VGG 10x — Voltage supply for [/0 BANK
VCCAUX — Auxiliary Voltage (2.5-3.3V)
JTAG Dedicated Pin
TCK Input TCK input boundary scan clock
DI Input Boundary scan data input
TDO Output Boundary scan data output
™S Input Boundary scan mode select
JTAGEN Input JTAG access control pin
Configuration Dedicated Pin
D[7:0] [nput Configuration data input pin
SCLK 1/0 Configuration clock pin
Clock dedicated pin
GCLKI10 Input Global clock dedicated input pin
DS402_0. 6 www. anlogic. com 5
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5.2 10 Naming Rule

Location

T—top
L—Ileft

Differential Pairs
E—pseudo differential
NULL-—True differential

[

10 BANK

N-——-Differential
side
P—-Differential

side

Differential pair/
Single—ended 10 No.
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5. 3 EF2S45VG81/EF2M45VG81C FPGA Pin List

No. | Type | BANK Description No. | Type | BANK Description

B6 | 10BB| 0 I0_BE1P_0 A9 | IOBE| 1 10_L7P_1

B7 | 10BB| 0 [0_BE1N_O H2 | 10BB| 2 [0_TE1IN_2
c5|1oBB| 0O 10_B1_0 H3 | 10BB| 2 [0_TE1P_2

D4 |10BB| 0O 10_BE2P_0, DO J4 |10BB| 2 |10_T1_2, DPCLKIO_7, ADC1_CH3
A7 |10BB| O 10_BE2N_0, D1 H4 | 10BB| 2 [0_TE2N_2, GCLKIOT_3
B5|10BB| 0O 10_BE3P_0, D2 G4 |10BB| 2 [0_TE2P_2, GCLKIOT_2
C4 |1oBB| O 10_BE3N_0, D3 H5 | 10BB| 2 [0_TE3N_2, ADC1_VREF
B4 |10BB| 0 |0_BE4P_0, D4, GCLK10B_4 H6 | 10BB| 2 I0_TE3P_2, ADC1_CH4
A4 |10BB| O 10_BE4N_0, D5, GCLK10B_5 G6 | 10BB| 2 10_T2_2, ADC1_CH5
B3 | 10BB| 0 10_BE5P_0, D6 H7 | 10BB| 2 10_T3 2,
c3|10BB| O 10_BE5N_O, D7 J7 | I0BB| 2 10_T4_2,

G7 | 10BE| 1 10_L1P_1 H8 | 10BB| 2 10_T5_2,

G8 | I0OBE| 1 10_L1N_1 A1 |I0BE| 3 [0_R1P_3

G5 | IOBE| 1 10_L2N_1 B2 | I0OBE| 3 [0_RTN_3

F5 | I0OBE| 1 10_L2P_1 D3 | IOBE| 3 [0_R2N_3

F8 | IOBE| 1 10_L3P_1, ADCO_CHé6 D2 | IOBE| 3 10_R2P_3

F7 | I0OBE| 1 I0_L3N_1, ADCO_CH7 C1 |I0BE| 3 [0_R3N_3

F6 | IOBE| 1 10_L1_1, JTAGEN D1 |IOBE| 3 10_R3P_3

E9 | IOBE| 1 10_L4P_1 E5 |IOBE| 3 10_R4N_3

E8 | IOBE| 1 [0_L4N_1, DPCLKI0_1 D5 | I0OBE| 3 [0_R4P_3

E7 |IOBE| 1 |10_L5N_1, ADCO_CH1, GCLKIOL_1| | E3 [IOBE| 3 [0_R5N_3, GCLKIOR_1
E6 |IOBE| 1 |10_L5P_1, ADCO_CH2, GCLKIOL_O| | E4 [IOBE| 3 10_R5P_3, GCLKIOR_O
D7 | IOBE| 1 10_L2_1, TMS F1 |I0BE| 3 [0_R6P_3, SCLK

D8 | IOBE| 1 10_L3_1, TCK F2 |I0BE| 3 [0_R6N_3

C9 | IOBE| 1 10_L4_1,TDO F3 |IOBE| 3 [0_R7N_3, GPLL2_OUTN
C6 | I0BE| 1 10_L5_1, TDI F4 | 10BE| 3 [0_R7P_3, GPLL2_0OUTP
C8 | IOBE| 1 10_L6N_1 G1 |IOBE| 3 10_R8P_3

C7 | I0BE| 1 10_L6P_1 G2 | I0BE| 3 [0_R8N_3

B8 | IOBE| 1 10_L7N_1
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SALELF" 2S45 FPGA Datasheet

No Type | BANK Description No. Type | BANK Description
J2 - - VCGCAUX
J9 - - VCCAUX
C2 - - VCC
B9 - - VCC
J1 - - VCC
H9 - - VCC
A3 - 0 VCG100
A6 - 0 VCG100
A8 - 0 VCG100
D6 - 1 VCC101
G9 - 1 VCC101
J3 - 2 VCC102
J5 - 2 VCC102
E1 - 3 VCC103
B1 - 3 VCC103
A2 - - GND
A5 - - GND
D9 - - GND
E2 - - GND
F9 - - GND
G3 - - GND
H1 - - GND
J6 - - GND
J8 - - GND
Note: BANKO, BANK2 internally connected with PSRAM/FLASH voltage, only can

connect to 1.8V.
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SALELF" 2S45 FPGA Datasheet

5. 4 EF2S45VG81/EF2M45VG81C Package Specification
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A5 SALELF® 2545 FPGA Datasheet

6 Order Information

Table 6—1 Device Abbreviation

Device Name Type LUTs Package Temperature Grade

EF2 S 45 VG81 C

B Device Family
<> EF2: ELF2 Family Devices
B Type
< S: SIP Device
m LUTs
<~ 45: 4500 LUTs
B Package Method: <Type><#>
< VG: Very Thin BGA
> #: Pin number (81 refers to 81 pins)

B Temperature grade

< GC: Commercial (TJ =0 - 85 °C)
> Industrial (Td = -40 - 100 °C)
DS402_0. 6 www. anlogic. com 10
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Revision History

Date Version | Change
2020/10/14 0.6 Update package information
Disclaimer

All rights reserved ©2023 SHANGHAI ANLOGIC INFOTECH CO., LTD.

No part of this publication may be extracted, copied, translated or transmitted
in any form or by any means, without prior permission in writing from the

publisher.

This documentation grants no license to intellectual property rights, whether by
estoppel, implication, freedom of speech or otherwise; This documentation is
provided as a reference and to better assist users making good use of Anlogic’ s
products. All copyrights reserved; Anlogic makes no warranty or expression
explicitly or implicitly, as to the any product information, product or services
described herein. Anlogic reserves the right to revise and update the
documentation at any time without any notice. Anlogic customers are advised to
obtain the latest version of documentation through Anlogic official website:
(https://www. anlogic. com) download, or please contact sales for the latest

documentation
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