0 ANLOGIC

e lee K M W OB

Anlogic Technology EG4S20 FPGA
Datasheet

(v1.5) 2018 £ 5 H



2B P EGAS20 3B F M
O” ANLOGIC 5

TTen % W B OB

H =
Table Of CONIENTS...........cooiii e 1
L INUOGUCHION..............ccceeeeeee e 2
1.1 EAGLE device family fEatUlES..........iii i aaaee 2
1.2 EGAS20 EVICE fRALUIES. ... i e eiieeeiitiie e et e ettt a e e e e e e e e eaeat e s e e eeeeeaaene s e s aeaeeeeeennes 4
2 HAraware QesSigu.................cc..oouuiiiiiiiii e 5
2.1 EGA4S20NG88. EGAA20NGSE8 PIN NSt ..ieeeeieeeiiiieie et e et e e e 5
2.2 EGAS20BG256 PINTIST  oeeiiiiiii i e e e e e e e e e e e e e r e aaas 9
2.3 EGAS20NGB88 PACKAGE SIZE.....ceeeiiiiiiiiiiiiieieeeeeeee ettt 15
2.4 EGAS20BG256 PACKAGE.SIZE......c.eiiiieiiiieiieeiee st et st e ss et st ane e stee e e e sneeenneeanneeaneee e 16
2.5 EG4S20NG88 minimum hardware. SYSIEML.........ovuiiiieii i e e i e e e e e et e e e e e eeenaaaans 17
2.6 EGAA20NGEE8 UEVICE.....ccuvuieeieiiiieee it e ettt ee et e s e et e e e et s e e ett e e e eata e eeestaaeaeeataaerertnnns 17
3 Use internal SDR SDRAM............coo it 18
4 Software USAQe WMIZAIU. ...................cc.cceuueeeeeii et 21
4.1 SPECIAI TP USE....eeeeieeeteetitettte ettt bttt 21
5 Version InfarmatiQn..................ccoeeiiiiiiiii e 25

www.anlogic.com 1



ZHARIE EG4S20 SERERFM
=~ “@” ANLOGIC G

irelre W M OB B

(v1.5) 2018 4 5 H

1 Introduction

1.1 EAGLE device family features

m Flexible logical structure m High performance, flexible input/output buffer
® Equivalent to 23,520 4 input lookup tables ® Support hot swap

B Low power device @ Configurable pull-up/pull-down mode
® Advanced 55nm low power process ® On-chip 100 ohm differential resistor

@ Static power consumption as low as 5SmA @ Configurable Schmitt trigger with a maximum 0.5V hysteresis
m Rich on-chip storage space B Clock resource

e Equivalent 23,520 4 input lookup tables (LE) ~ ® 16 global clocks

e 64Mb SDR SDRAM storage space, up to
200MHz operating frequency

e  Maximum 156.8Kb distributed RAM " 5 glock outputs

e 64-block 9Kb embedded RAM (EMBI9K), = Dividing factor 1 to 128
16-block 32Kb embedded RAM

® 3 PLLs for frequency synthesis

» Support 5 channels of clock output cascade

B Configurable logic modules (PLB - Dynamic phase selection

° - N .
Optimized LUT4/LUT5 combination design B Embedded hard core IP

® Dual port distributed memory ® ADC

Support for arithmetic logic operations
¢ PP g P = 12-bit successive approximation register type (SAR)

® Fast carry chain logic = Up to 8 analog inputs

» 1MHz sampling rate (MSPS)
e 29 18 x 18 multipliers supporting 9X9 mode e Integrated voltage monitoring module

o Upto 250MHz @ Built-in ring oscillator
B Source synchronous input/output interface

B Embedded multiplier

B Configuration mode

® Input/output unit contains DDR register ® Active serial, slave serial, active parallel,

® Generic DDRx1 slave parallel
® Generic DDRx2 ® JTAG mode (IEEE-1532)
m BSCAN ® Support dual boot and multi boot mode

@ Compatible with IEEE-1149.1 m Package

® QFN88 BGA256

www.anlogic.com 2
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Table 1-1 EG4S20 Device Resources

8
[ conerteanre [ [eceseoncen [romonces [eoasmeczse |
Number of FFs 19,600 19,600 19,600
Number of LUTS 23,520 | 23,520 23,520
Number of Dis-Ram bits 156,800 156,800 156,800
Number of EMB (9K 64 64 64
Number of EMB (32K) 16 16 16
Total EBR bits 1,114,112 1,114,112 | 1,114,112
Number of M18x18 29 29 29
Total Configuration SRAM (bits) 4,988,928 4,988,928 4,988,928
PLL 3 3 3
Low-skew gclock in chip 16 16 16
EM SDR SDRAM 2M X 32bits 2M X 32bits
User 10 Banks 1 1 1
Maximum user |0s 71 71 193

QFN88 (10x10, 0.4mm pitch)

Table 1-2 EG4S20 FPGA Package

71/14G%)

71/14

BGA256 (17x17, 1.0mm pitch)

193\92

Note: Indicates the user available IO number/user available differential output (LVDS) pair
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1.2

EG4S20 device features

Anlu's latest EG4S20 FPGA is based on Anlu's proven low-cost, low-power programmable
FPGA EG4X20, which is sealed with a 2M X 32bits SDR SDRAM using the latest 3D sealing
technology. The EG4S20 FPGA is available in a smaller, simpler and more reliable QFN
package, and is available in more 10 and more BGA packages. Larger embedded storage
capacity, especially suitable for high-capacity, high-speed data acquisition, transmission and
conversion applications.

Characteristic advantage

€ Multi-variety, large capacity built-in storage space

® Built-in 64Mb SDR SDRAM memory space, 32-bit data bus width, up to 200Mhz operating

frequency, maximum read/write bandwidth up to 6.4Gbps

Built-in 64 EMB9K random read/write RAM, configurable as true dual port, simple dual port,
single port RAM and FIFO working mode, bit width can be configured as 512x18, 1Kx9,
2Kx4, 4Kx2, 8Kx1, maximum frequency 250Mhz

Built-in 16 32Kb RAM, configurable as single-port RAM, dual-port RAM, independently
configurable as 2Kx16 or 4Kx8

€ Smaller package, more 10, better for PCB layout

QFN88 package, EPAD grounded, up to 71 users 10

BGA256 package, SDRAM built-in, no external user 10, up to 193 users 10

Supports up to 7 pairs of True LVDS with a maximum frequency of 800Mbps

QFN88 package, 0.4mm pitch, package size 10mm X 10mm

BGA256 package, 1.0mm pitch, package size 17mm X 17mm

Optimized pinouts make it easy to use all of the device's IO with just two layers of PCB

Supports simple and low-cost SPI FLASH configuration; FLASH can be used as a user
after power-on configuration

€ Integrate multiple dedicated IPs

Integrated 12BIT SAR ADC with sampling rate up to 1MHz and support for up to 8 input channel multiplexing
Integrated power monitoring module for specified BANK voltage monitoring

Integrated internal ring oscillator

www.anlogic.com 4
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2 Hardware design
2.1 EG4S20NG88. EG4A20NG88 pin list
Table 2-1 EG4S20NG88\EG4A20NG88 FPGA Pin List
IOBANK | Name |pin | B ARG Second function Functional
number & description
BANK1 VCC 1 e (J£3) Kernel power
BANK1 10 2 General 10
BANK1 10 3 General 10
BANK1 10 4 LVDS1 N General 10
BANK1 10 5 LVDS1 P General 10
BANK1 GND 6 & Chip ground
BANK1 VCCIO1 7 7= 3.3V BANK1 10
IPower supply (Note 4)
BANK1 10 8 & DONE Configuration
completed / universal 10
BANK1 VCCIO1 9 2= 3.3V BANK1 IO
power supply
BANK1 10 10 General 10
BANK1 10 11 GCLKIOL_2 General 10
BANK1 10 12 GCLKIOL_5 General 10
BANK1 10 13 GCLKIOL_4 General 10
BANK1 10 14 General 10
BANK?2 VCCIO2 15 P 3.3V BANK2 IO
power supply
BANK?2 10 16 LVDS2_N General 10
BANK?2 10 17 LVvDS2_P General 10
BANK2 10 18 General 10
BANK2 10 19 General 10
BANK2 VCCIO2 20 b 3.3V BANK2 IO
power supply
BANK2 10 21 b TDO JTAG/ General 10
BANK2 10 22 P TMS JTAG/ General 10
BANK3 10 23 General 10
BANKS3 VCCIO3 24 = BANK3 IO power

supply

www.anlogic.com



LHPIB EGAS20 BASEE Tt

e T Bt
BANK3 10 25 = TDI JTAG/General 10
BANK3 10 26 = TCK JTAG/ General 10
BANK3 10 27 General 10
BANK3 10 28 ELVDS1 N General 10
BANK3 10 29 ELVDS1_P General 10
BANK3 10 30 General IO
BANK3 10 31 General 10
BANK3 10 32 ELVDS2_P General 10
BANK3 10 33 ELVDS2_N General 10
BANK3 10 34 GCLKIOB_5 General 10
BANKA4 10 35 GCLKIOB_2 General 10
BANK4 vCC 36 sz Kernel power
BANKA4 10 37 ELVDS3_P General 10
BANK4 [0} 38 ELVDS3 N General IO
BANKA4 10 39 General 10
BANKA4 10 40 ELVDS4 N General 10
BANKA4 10 41 ELVDS4_P General 10
BANKA4 10 42 General 10
BANK4 VCCIO4 43 = BANK4 IO power|supply
BANKA4 10 44 HSWAPEN IO load status/

General 10

BANKS5 10 45 General 10
BANKS5 VCCIO5 46 P 3.3V BANKS5 IO

power supply
BANKD5 10 47 LVDS3_P General 10
BANKS5 10 48 LVDS3_N General 10
BANKS5 10 49 LVDS4_P General 10
BANKS5 10 50 LVDS4_N General 10
BANKS5 10 51 General 10
BANKS5 10 52 General 10
BANKS5 VCCIO5 53 3.3V BANKS5 IO

power supply
BANKS5 10 54 LVDS5_N/GCLKIOR_0 General 10
BANKS5 10 55 LVDS5_P/GCLKIOR_1 General 10

www.anlogic.com
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BANKG6 VCC 56 Core power
BANKG6 10 57 GCLKIOR_4 General 10
BANKG6 VCCIO6 58 = 3.3V BANKG6 IO

power supply
BANKG6 10 59 General 10
BANKG6 10 60 LVDS6_N General 10
BANKG6 10 61 LVDS6_P General 10
BANKG6 10 62 General 10
BANKG6 10 63 LVDS7_N General 10
BANKG6 10 64 LVDS7_P General 10
BANKG6 VCCIO6 65 = 3.3V BANKG6 IO
power supply
BANKG6 10 66 General 10
BANK?7 10 67 2= PROGRAM_B Chip reset/
General 10
BANK?7 10 68 P INIT_N General 10
BANK?7 10 69 = CSO_B FLASH chip selectipn
General 10
BANK?7 10 70 D3,ELVDS5_P General 10
BANK?7 10 71 D4,ELVDS5_N General 10
BANK7 10 72 D7 General 10
BANK?7 VCCIO7 73 = BANK?7 IO power|supply
BANK7 10 74 D6 General 10
BANK?7 10 75 GCLKIOT_7 General 10
BANK7 10 76 D5 General 10
BANKY7 10 77 GCLKIOT_4/ELVDS6_N General 10
BANK?7 10 78 GCLKIOT_5/ELVDS6_P General 10
BANK?7 10 79 GCLKIOB_0 General 10
BANKS 10 80 = D0,MISO FLASH IO/
General 10
BANKS 10 81 =2 MOSI FLASH IO/
General 10
BANKS 10 82 = CCLK FLASH clock /
General 10
BANKS 10 83 2 MO Mode selection/
10

www.anlogic.com
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BANKS 10 84 = M1, ADC_CH_O Mode selection /
General 10

BANKS VCCIO8 85 = ADC_VREF BANKS IO power
BANKS 10 86 D1, ADC_CH_5,ELVDS7_P General 10
BANKS 10 87 D2, ADC_CH_6,ELVDS7_N General 10
VCCAUX 88 = 3.3V auxiliary
power supply

GND 89 = Chip ground PAD

Note 1: These pins can be used as user 10 after the FPGA is powered up by software configuration.

Note 2: Refer to the EG4 FPGA manual. DPCLK, GCLKIO, and GPLL_CLKIN can be used as PLL
dedicated clock inputs with fixed input delay.

Note 3: These pins are the minimum system requirements of the chip. It must be ensured that these pins

are properly connected for the chip to work properly.

Note 4: BANK1, BANK2, BANK3, BANK4, BANK5, BANK6, BANK?7 of EG4S20NG88 devices
must use 3.3V 10 voltage, BANKS can support 1.2V, 1.5V, 1.8V, 2.5V, 3.3V 10 level.

BANK3, BANK4, and BANK?7 of the EG4A20NG88 device must use 3.3V IO voltage, and other
BANKSs support 1.2V, 1.5V, 1.8V, 2.5V, and 3.3V 10 levels.

www.anlogic.com
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2.2 EG4S20BG256 pin list
Table 2-2 EG4S20BG256 FPGA Pin List

4wS | BANK 51 BN5E8E S | BANK 5| kiR
P16 1 IO_L1P_1 G12 1 I0_L13P_1
P15 1 IO_LIN_1 L16 1 I0_L14P_1
L12 1 I0_L2P_1 M16 1 I0_L14N_1
M1l 1 I0_L2N_1 J16 1 I0_L15P_1
P13 1 I0_L3P_1,DONE K16 1 IO_L15N_1
P14 1 IO_L3N_1 D16 1 IO_L16N_1
K11 1 I0_L4P_1 D14 1 I0_L16P_1
J11 1 I0_L4N_1 F15 1 I0_L17P_1
L13 1 IO_L5P_1 E15 1 IO_L17N_1
M13 1 IO_L5N_1 G16 1 I0_L18P_1
L14 1 I0_L6P_1 H16 1 IO_L18N_1
M14 1 IO_L6N_1 El4 1 IO_L_1,TDO
M15 1 IO_L7N_1 Al5 1 IO_L_1,TMS
K15 1 IO_L7P_1

K12 1 I0_L8P_GCLKIOL_ 3_1

J12 1 IO_L8N_GCLKIOL 2_1

K14 1 IO_L_GCLKIOL_ 4_1

J14 1 I0L1

H14 1 IO L1

J13 1 IO_L9N_1

H13 1 IO_L9P_1

N14 1 I0_L10P_1

N16 1 IO_L1I0N_1

H15 1 I0_L11P_1

Gl4 1 IO_L1IN_1

F14 1 IO_L12N_1

F13 1 I0_L12P_1

G11 1 IO_L13N_1

www.anlogic.com 9
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S | BANK S1RNisER S | BANK S1BhisER
F16 0 IO_BEIN_O Cle 0 IO_BE13P_0
E1l6 0 IO_BE1P_O B14 0 IO_BE14P_0
C12 0 I0_B_0,TDI Al4 0 IO_BE14N_0
Cl4 0 I0_B_0,TCK B15 0 IO_BEI5N_O
E12 0 IO_BE2N_O B16 0 IO_BE15P_0
F12 0 IO_BE2P_0 C8 0 IO_BE16P_0
F10 0 IO_BE3P_0 B8 0 IO_BE16N_0
H11 0 IO_BE3N_O Al2 0 IO_BE17N_0O
D12 0 IO_BE4AN_O Al3 0 IO_BE17P_0
D11 0 IO_BE4P_0 A8 0 IO_BE18P_0
E10 0 IO_BE5N_O A7 0 IO_BE18N_O
Ell 0 IO_BE5P_0 Cc7 0 IO_BEI9N_O
E13 0 I0_BE6P_0 C6 0 IO_BE19P_0
C13 0 IO_BE6N_O A5 0 I0_BE20P_0
C10 0 IO_BE7N_O A6 0 IO_BE20N_0
B12 0 IO_BE7P_0 B6 0 IO_BE2IN_O
Cl1 0 IO_BE8P_0 c5 0 IO_BE21P_0
All 0 IO_BESN_O E7 0 IO_BE22N_0
F9 0 I0_BE9P_GCLKIOB_1_0 F7 0 I0_BE22P_0
D9 0 IO_BE9N_GCLKIOB_0_0 E6 0 IO_BE23P_0
9 0 IO_BE1ON_GCLKIOB_4_0 F6 0 IO_BE23N_0
B10 0 I0_BE10P_GCLKIOB_5_0 A4 0 IO_BE24N_0
Al10 0 I0_BE11P_GCLKIOB_7_0 A3 0 I0_BE24P_0
A9 0 IO_BE11IN_GCLKIOB_6_0 D5 0 IO_BE25P_0
E8 0 IO_BE12N_GCLKIOB_2_ 0 D6 0 IO_BE25N_0
D8 0 I0_BE12P_GCLKIOB_3_0 B5 0 IO_BE26N_0

C15 0 IO_BE13N_0 C4 0 I0_BE26P_0,HSWAPEN

www.anlogic.com
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5 [ BANK 3IisEB = [ BANK SIHyisEB
D3 3 IO_RIN_3 H2 3 IO_R13P_GCLKIOR_7_3
B3 3 IO_R1P_3 L1 3 IO_R13N_GCLKIOR_6_3
E4 3 IO_R2N_3 H3 3 IO_R14N_GCLKIOR 0_3
E3 3 IO_R2P_3 H4 3 IO_R14P_GCLKIOR_1_3
F4 3 IO_R3N_3 14 3 IO_R1I5N_GCLKIOR 4_3
F5 3 IO_R3P_3 J3 3 IO_R15P_GCLKIOR_5_3
B2 3 IO_R4P_3 K2 3 IO_R16N_3
A2 3 IO_R4N_3 K3 3 IO_R16P_3
Bl 3 IO_R 3 J6 3 IO_R17N_3
3 3 IO_R5P_3 K5 3 IO_R17P_3
C2 3 IO_R5N_3 P1 3 IO_R18P_3
F3 3 IO_R3 R1 3 IO_RI8N_3
C1 3 IO_R6P_3 P2 3 IO_RI9N_3
E2 3 IO_R6N_3 R2 3 IO_R19P_3
D1 3 IO_R7N_3 M2 3 IO_R20N_3
El 3 IO_R7P_3 L3 3 I0_R20P_3
F2 3 IO_R8N_3 K6 3 IO_R21P_3
F1 3 IO_R8P_3 M3 3 IO_R21IN_3
G6 3 IO_RIN_3 L4 3 IO_R_3
G5 3 IO_R9P_3 L5 3 IO_R_3
G3 3 IO_RI1ON_3 N3 3 IO_R22N_3
Gl 3 I0O_R10P_3 M4 3 I0_R22P_3
H5 3 IO_RIIN_3 P4 3 I0O_R23P_3
H1 3 IO_R11P_3 N4 3 IO_R23N_3
J1 3 IO_R12N_3 M5 3 IO_R_3
K1 3 IO_R12P_3 M1 3 IO_R24N_3
N1 3 I0_R24P_3

www.anlogic.com
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Sl | BANK S1RehiseER S | BANK S1BNisiER

T2 2 I0_T_2,PROGRAM_B T13 2 IO_TE13N_GCLKIOT_2_2
R3 2 IO_T_2,INIT_B T14 2 IO_TE13P_GCLKIOT_3_2
T3 2 I0_T_2,CSO_B P10 2 I0_T_2,00_DIN_MISO
T4 2 IO_TEIN_2 T10 2 I0_T_2,MOSI_CSI_B
P6 2 IO_TE1P_2 T15 2 IO_TE15N_2

T5 2 IO_TE2P_2 R15 2 IO_TE15P_2

T6 2 IO_TE2N_2 R14 2 IO_TE16P_2

N5 2 IO_TE3P_2,D3 R12 2 IO_TE16N_2

P5 2 IO_TE3N_2,D4 T11 2 I0_T_2,M0

M6 2 IO_TE4P_2 R11 2 I0_T_2,CCLK

N6 2 IO_TE4N_2 M10 2 IO_TE17P_2,ADC_CH_1
M7 2 IO_TESN_2 P11 2 IO_TE17N_2,ADC_CH_3
T12 2 IO_TE5P_2 L10 2 I0_T_2,ADC_CH_2

R5 2 IO_TE6P_2,D7 N1l 2 I0_T_2,M1,ADC_CH_0
P8 2 IO_TE6N_2 N12 2 IO_TE18P_2,D1,ADC_CH_5
N8 2 IO_TE7N_2 P12 2 IO_TE18N_2,D2,ADC_CH_6
9 2 IO_TE7P_2 R16 2 IO_TEI9N_2,ADC_CH_7
R9 2 IO_TE8P_2 M12 2 IO_TE19P_2,ADC_CH_4
P9 2 IO_TE8SN_2

L7 2 IO_TE9IN_2,D6

L8 2 IO_TE9P_2,D5

P7 2 IO_TE10P_GCLKIOT_7_2

M9 2 IO_TEION_GCLKIOT_6_2

17 2 IO_TE1IN_GCLKIOT_4_2

R7 2 IO_TE11P_GCLKIOT_5_2

N9 2 IO_TE12P_GCLKIOT_1_2

T8 2 IO_TE12N_GCLKIOT_0_2

www.anlogic.com 12
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S | BANK S1RehiseER S | BANK S1BNisiER
L11 - ADC_VREF G7 - VCCINT
B13 - VCCO_0 G9 - VCCINT
B4 - VCCO_0 H10 - VCCINT
B9 - VCCO_0 H8 - VCCINT
D10 - VCCO_0 J7 - VCCINT
D7 - VCCO_0 J9 - VCCINT
D15 - VCCO_1 K10 - VCCINT
G13 - VCCO_1 K8 - VCCINT
J15 - VCCO_1 Al GND
K13 - VCCO_1 Ale GND
N15 - VCCO_1 B1l GND
R13 - ADC_VDDA B7 GND
N10 - VCCO_2 D13 GND
N7 - VCCO_2 D4 GND
R4 - VCCO_2 E9 GND
R8 - VCCO_2 G15 GND
D2 - VCCO_3 G2 GND
G4 - VCCO_3 G8 GND
J2 - VCCO_3 H12 GND
K4 - VCCO_3 H7 GND
N2 A VCCO_3 H9 GND
E5 7 VCCAUX J5 GND
F11 , VCCAUX J8 GND
F8 7 VCCAUX K7 GND
G10 - VCCAUX K9 GND
H6 - VCCAUX L15 GND
J10 - VCCAUX L2 GND

www.anlogic.com
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L6 - VCCAUX M8 GND

L9 - VCCAUX N13 - GND

P3 - GND T1 GND

R10 GND T16 GND

R6 GND

Note: Because BANK1 and BANKS3 internal IO are connected to SDR SDRAM, VCCO1 and VCCO3 can
only be connected to 3.3V power supply.

www.anlogic.com 14
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2.3 EG4S20NG88 package size

N4

<

00U 000000000000000000

NET NAE
godudvuuuouvooyouuguoo

El

D1

goooonoooooooaOaaon

0000000000000000000000

N4

TOP VIEW SIDE VIEW
‘(ﬂ—m:-u-u-u-u-n-u-nmm-m. i :2
BOTTOM VIEW
Symbol Dimensions In Millimeters Dimensions In Inches
MIN. MAX. MIN. MAX.
A 0.700 0.800 0.028 0.031
A1l 0.000 0.050 0.000 0.002
A3 0.203REF. 0.008REF.
D 9.924 10.076 0.391 0.397
E 9.924 10.076 0.391 0.397
D1 6.900 7.100 0.272 0.280
6.900 7.100 0.272 0.280
1.150REF. 0.045REF.
b 0.150 0.250 0.006 0.010
b1 0.100 0.200 0.004 0.008
e 0.400BSC. 0.016BSC.
L 0274 | 0426 0.011 | 0017

www.anlogic.com

15



ZEERE EGAS20 S IEF M
W” ANLOGIC B

crescen 2 B OB

2. 4 EG4S20BG256 package size

[2]aad]C
Fl R
3 | ) DETALL B
PIN 1 CORNE & /\/
1234567 8:910111213141516 1151413121110 918 76 5 4 2
N
Al 9 $0000044l000000 04
8 00000000/00000 oo;/ SYMBOY MILLINETER
c LASER MARK 00000000/000000 MN | NOM | MAX
0 PIN 1 10. 00000000/00000000 [0 A | -— | 146 | 156
E 0000000000000000 |E
F 00000000:00000000 |F Al 0.35 0.40 045
E 00000000/00000004¢ 0 A2 | 1.02 | 1.06 | 1.10
H [] 0000000000000 0 0P A3 0.70 BASIC
J 0000000000000 000 (¥
K 0000000000000 00O0 K D 16:90 I 17'00] 17:10
L 0000000000000000 |t o1 15.00 BASIC
" 00000000/00000000 [W £ [1690 [17.00 [ 17.10
N 00000000/00000000 |V £ 15.00 BASIC
P 00000000/00000000 |P T
R 00000000/00000000 |R e ;
T 00000000/0000000¢ b [ 045 ] 050 o055
@EDE a0a 0.10
DETAIL A TOP_VIEW BOTTOM_VIEW o —
'\ — cee 0.20
Teeld ddd 0.12
" eee 0.15
 — 1 A 2 |_[//Tobblc fff 0.08
S 1 A3
Ll
! e L

SEATING PLANE _]
Al SEATING PLANE

DETAIL A(2:1

3 2 1 _—PIN 1 CORNER

A
0 0%
(ON0)

256X¢b:|

DETAIL B(2:1)
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2.5 EG4S20NG88 minimum hardware system

For the EG4S20NG88 FPGA to work properly, it is necessary to ensure that the minimum system shown
in Table 2-1 requires the relevant pins to be properly connected. For hardware design examples, please
refer to the appendix EG4S20NG88_FPGA_CORE.pdf.

2.6 EG4A20NG88 device

The EG4A20NG88 chip does not contain SDR SDRAM internally, and other internal resources and
external pins are identical to the EG4S20NG88 device.

The BANK3, BANK4, and BANK?7 of the EG4A20NG88 device only support 3.3V IO voltage. Other
BANKS support 1.2V, 1.8V, 2.5V, 3.3V IO voltage.

www.anlogic.com 17
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3 Use internal SDR SDRAM

The EG4S20 embeds a 2M X 32bit SDRAM with a maximum operating frequency of 200Mhz and a
maximum read/write bandwidth of 6.4Gbps. SDRAM and FPGA are deeply integrated by software,
so if you want to use SDRAM, you only need to implement the following IP module at the top level.
The prototype of this IP is as follows:

EG_PHY_SDRAM_2M 32 U_EG_PHY_SDRAM 2M_32(

.clk(SD_CLK), // SDRAM clock 1 bit width
ras_n(SD_RAS_N), // SDRAM row strobe 1 bit width
.cas_n(SD_CAN_N), //[SDRAM column strobe 1 bit width
.we_n(SD_WE_N), //SDRAM write enable 1bit bit width
.addr(SD_SA), //SDRAM address 11bits bit width
ba(SD_BA), // SDRAM BANK address 2bits bit width
.dq(SD_DQ), // SDRAM data 32bits bit width
.cke(SD_CKE), /I SDRAM clock enable 1bit bit width
.dm(4'd0) // SDRAM data mask 4bits bit width

www.anlogic.com 18



LHRIB EGAS20 BASEETF Mt

87 ANLOGIC 5 P38 SDRAM
Table 3-1 SDRAM Pin Assignment

SDRAM pin name SDRAM pin description Pin connection
DQO Data pin 0 5 IPH#IE (Connected to IP)
DQ1 Data pin 1 5 1P %
DQ2 Data pin 2 5 1P %
DQ3 Data pin 3 5 1P M
DQ4 Data pin 4 5 1P M
DQ5 Data pin 5 5 1P M
DQ6 Data pin 6 5P M
DQ7 Data pin 7 5 1P i
DQ8 Data pin 8 5Pt
DQ9 Data pin 9 5P %
DQ10 Data pin 10 5 1P &
DQ11 Data pin 11 5 1P M
DQ12 Data pin 12 5 1P M
DQ13 Data pin 13 5P M
DQ14 Data pin 14 5P M
DQ15 Data pin 15 5 1P Ml
DQ16 Data pin 16 5 1P Ml
DQ17 Data pin 17 5 Ip Ml
DQ18 Data pin 18 5 1P Ml
DQ19 Data pin 19 5P M
DQ20 Data pin 20 5 1P M
DQ21 Data pin 21 5 1P M
DQ22 Data pin 22 5P M
DQ23 Data pin 23 5P M
DQ24 Data pin 24 5 1P M
DQ25 Data pin 25 5 1P M
DQ26 Data pin 26 5 1P M
DQ27 Data pin 27 5 1P M
DQ28 Data pin 28 5P M
www.anlogic.com 19
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DQ29 Data pin 29 5 IP A%
DQ30 Data pin 30 5 1P %
DQ31 Data pin 31 5 1P M
SA0 Address pin 0 5P %
SAl Address pin 1 5 1P &
SA2 Address pin 2 5 1P &
SA3 Address pin 3 5 1P M
SA4 Address pin 4 5 1P M
SA5 Address pin 5 5 Ip M
SA6 Address pin 6 5 1P #i%E
SA7 Address pin 7 5 1P Mi%
SA8 Address pin 8 5 IP tHiE
SA9 Address pin 9 5 IP tHiE
SA10 Address pin 10 5 1P M
BAO BANK address pin 0 5 1P #i%
BA1 BANK address pin 1 5 1P #i%
WE_N Write enable 5 1P HiiE
RAS_N Line strobe 5 IPHRIE
CAS_N Column strobe 5 IP A&
CLK Chip clock 5 1P fHi%E
CS_N Chip Select 5 1Pt
DMO Data 0-7 Shielding 5 IP #1iE
DML Data 8-15 Shielding 5 1P A
DM2 Data 16-23 Shielding 5 1P
DM3 Data 24-31 Shielding 5 1P %
CKE Clock enable 5 1P &
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4 Software usage wizard
4.1 Special IP use

1. IO delay unit, which can be used to adjust the input delay of the RGMII signal.
EG_LOGIC_IDELAY U0 _EG_LOGIC_IDELAY(
A(PHY1_RXDV),
.0(rxdv_int));
defparam UO_EG_LOGIC_IDELAY.INDEL =0;

After this unit, the initial increase of 0.8ns delay, the parameter is used to set the delay length, each
increase 1, increase the delay 0.1ns; parameter adjustment range is 0-31.

2. Input dual edge sampling unit for double edge sampling of RGMII input signal

EG_LOGIC_IDDR IDDR_O(
.00(rxd_r2g_tmp[3]),
.01(rxd_r2g_tmp[7]),
.clk(rxc),
d(rxd[3]),
rst(~rst_n));

3. The output dual edge drive unit for dual edge drive of the RGMII output signal

EG_LOGIC_ODDR ODDR_0(
.q(txd[0]),
.clk(txc_tmp),
.dO(txd_tmp[4]),
.d1(txd_tmp[0Q]),
ISt(RST_OUTO));

4. An internal restart control unit for the program control chip to restart from the specified address of the FLASH loader

EG_LOGIC_MBOOT U_EG_LOGIC_MBOOT(
.rebootn(rebootn),
.dynamic_addr(dynamic_addr));

The dynamic start-up address is set in dynamic_addr, which is the upper 8 bits of the 24-bit FLASH
address, and then a low pulse is input on rebootn to trigger the FPGA reload.
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5. Dual function pin settings

1) Signals such as PROGRAM_B, CSO_B, DO_DIN_MISO, MOSI_CSI_B, CCLK, DONE, JTAG_TMS,
JTAG_TCK, JTAG_TDO, JTAG_TDI can be set to general-purpose IO or dedicated pins by software.

The setup steps are as follows:

a. Double-click the device in the project bar and jump out of the device selection interface in the second step.

= Anlogic TD
File Edit Source

D@ Pk IR

Hierarchy Hawigation

View Project

Process

Tools  Wind:

LAK K D™

x

= u Project: NoProj
----- # MaoFamily: NcI?vice
- &% Hierarchy

: | Constraints

.....

b. Click the DeviceOption box

# | New Project Wizard

Project Hame |Hu:-Pr-:-_i

Froject Fath |

| | Browse. .. |

Device Fanily : |EG4

M

Device Hame

| EGATIZOEGTE

¥ | |Dewicp Option
J [peviep ption)
g

|| Cancel
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c. After jumping out of the dual function pin setting interface of the figure below, you can set whether
the pin is dedicated function pin or used as GPIO at the corresponding pin to be set. Special attention
is required. If the JTAG pin is used as a GPIO, the JTAG interface cannot be used to control the
FPGA after the FPGA has successfully loaded the program.

# | Device Configuration

[E=N e
Dual-Purpose Pins Pins Description Option
specifies how the program_b pin should be used when the device operates in user
1 lprogram_b { mode after configuration is complete. The program_b pin can be reserved as dedicatec ~
£ ! dedicated program_b programming pin or a regular i/o pin.
specifies how the done pin should be used when the device operates in user made
2 done after configuration is complete. The done pin can be reserved as dedicated done gpio -
programming pin or a regular ifo pin.
ceo b celk mosi miso specifies how the mspi related pins should be used when the device operates in
dout user mode after configuration is complete. These pins can be reserved as dedicated | gpio -
mspi related programming pins or regular ifo pins.
specifies how the jtag related pins should be used when the device operates in user
4 tdi tms tck tdo mode after configuration is complete. These pins can be reserved as dedicated jtag |dedicatec ¥
programming pins or regular ifo pins.
L
==l

2)ADC Input ADC_CHx Signal Multiplex Pin Settings

a. Click on "Tools" and select "Ip Generator" to create or open an ADC IP.

File Edit

D P

View Project Source Process

Tools | Window Help

IP Generator [} Ctrl+Alt+C

Hierarechy Havigation

kDB L AR

Timing Wizard Crl+Ak+T

= | Project: NoProj
- EG4:EGAD20EG176

----- = Hiera rchy

‘. | Constraints

Timing Analyzer

Schematic Viewer *
Chip Viewer
Debug Tools »

. Download

www.anlogic.com
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7 | IP Core Generator @

Inzstructions:

[

IP generator 1z a graphical user interface for creating ip core.
In IP generator, user can configure the selected ip core, and the
IP generator can generate corresponding ip module.

User can create a mew IF core or open an existing IF core.

@ Create a new IF core () Edit an existing IF core

b. Enter the ADC IP setting interface, tick the front of the channel that needs to be opened, the
software will automatically set the pin to the dedicated function pin or use it as GPIO.

5| EG_PHY_ADC o] & |5

EG_FHY ATC Configuration

Component name

e —

|__D£cm3 —

CHE —)
[[Jene—
CH3 —3

CHe —

CHI —3

CHD —

[ Jreer—3)
cllke—
pd—3

=[2:0] m—
=0C H

Device:  [EG4 v |[EG4D20EGITE -

_) e
s dout [11:0]

ok | | Ccancal

Note: Please refer to Eagle DataSheet v2.0.pdf for specific device resources and usage detalils.
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5 Version Information

Date Version| Revision

08/04/2017 | 1.0

First release of Chinese version

12/11/2017 |11 Add EG4S20BG256 device

5/23/2018 |1.5 Correct EG4S20BG256 device N14 N16 differential pair error
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