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ᶢ҈ XILINX ZYNQ7000 ẦᴧẈᴶ￼ѣ₲⁄Ọ― 2017 ₲⃰Ẫᴧṵ҃ιᶚᴺѭχ

AC7010 ᵙ AC7020εṪў ζ ḜҪ￼ẦᴧẈᴶῗ XILINX￼ Zynq7000 SOC Ɑ￼ ֘

Ά Ḝ זּ ARM+FPGA SOC Ἡ Ṅᴥ⁄ ARM Cortex -A9 ᵙ FPGA ᴵ ἄᶈ

Ɑі AC7010 ⁄Ọ― ῗ￼זּ Xilinx ￼ Zynq7000 ֯ XC7Z010-1CLG400CӐѭ

⁄ỌᶴתᵸιAC7020 ⁄Ọ―ֱ Ṫў￼זּ ￼ XC7Z020-2CLG400I Ɑ ᶈ ARM Ἓṝ

҃Ѩḹ￼ᶹ ὶᴭιḅ׳ӽҨᶿ ιUSB2.0ιѩᴭιSDᴊ ᴰᶹ⁄Ọ―Ἓṝ֧ᶽ ￼ IO

ֹᶹ ￼ 3Ѧ ὶᵸιԎѧץᵍ PL￼ 94 Ѧ IO εÆ47 Ḿ LVDSṮ֫ζᴝ PS￼ 8Ѧ MIO ᴭ

Ḿ҈ ᶽ IO Ἃι℅⁄Ọ―Ṅῗјזּ￼ ￼ ὍιḾ҈҇₭Ầᴧ ιѼ Ẃ ᵀ 

⁄Ọ― іᶓὙɒ ḫּז ┼ɓ￼ ỔιḜјӇת ᵀ҈ ҭṪӐҚᵔ￼ׁῼ

￼ ҭ ιѼ ᵀ҈ ҭẦᴧҚᵔ￼ ҭ ᴏ ҭ￼ ᴃӐιזồ ￼Ầᴧ  

 

 
ᶃ 1-1 ZYNQ ⁄Ọ―ԅ  
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 Ҟ 
ᶈ ιḾ ₲ ZYNQ7000 ⁄Ọ― AC7010/AC7020 ᴅ￼ו ҟ  

℅₲⁄Ọ―Ӕּז￼ῗ Xilinx ԇᴻ￼ Zynq7000 ֯￼ ⱭιAC7010 זּ Zynq7000 ￼

XC7Z010-1CLG400C ⱭιAC7020 זּ Zynq7000 ￼ XC7Z020-2CLG400I Ɑι ѣ₲

Ɑῗ Ԓḳ￼ι ῗ 400 ѦẬ ￼ FBGAṂ ZYNQ7000 Ɑᴵ֫ἄᶴתᵸ ֫

Processor SystemεPSζᵙᴵ ֫ Programmable Logic εPLζ  

ᶈ AC7010/AC7020 ⁄Ọ―іιZYNQ7000 ￼ PS ֫ᾉ ҃Ѩḹ￼ᶹ ὶᴭᵙ ᶵι

ΆӝּזἋ￼Ӕּזᵙו ψPL ￼ IO ᴭԅ Ậֹ֧― ￼ 2.54mm ὶᵸіιּזּ҈זἋ

￼Ἓṝ ᴰᶹ⁄Ọ―іῶ Ѧ 7 x 2￼ JTAG ὶᵸιᴵҨ ￼ Xilinx USB Cableї

ᵸḾ⁄Ọ― ї ᵙ ᶃ 1-2ѭᾯѦ AC7010/AC7020 ᾯѦ ￼ ‗ Ỵᶃχ 

M icro
SDᴊẚ

ZYNQ7000
XC7Z010-
1CLG400C
(XC7Z020-

2CLG400I)

2
5

6
M

B
yte

D
D

R
3

 

ӽҨᶿ׳
Ɑ

USB2.0
Ɑ

USB
ѩᴭ

ӽ׳
ᴭ

4
0
Ἓ
ṝ
ᴭ
ε

3
4
Ѧ

IO
ᴭ
ι

1
5

V
ι

2
3

.3
V
ι

3
G

N
D

USB
ὶᴭ

Ẉכּ
Ὥ

3.3Vּכ◊

1.0Vּכ◊

1.5Vּכ◊ DDRּכ◊

2ѦLED♂

◊כּ
Ὕ ♂

1.8V ּכ◊ 2
5

6
M

B
yte

D
D

R
3

 

40 Ἓṝᴭε34ѦIOᴭι1 5Vι2 3.3Vι3 GND

QSPI 
FLASH

M icro SD
ᴊ₨

JTAG ᴭ

33.33M
ῢ

40 Ἓṝᴭε34ѦIOᴭι1 5Vι2 3.3Vι3 GND

₩Ẫ Ὅ

DONE
Ὕ ♂

Ὗ

USB
ѩᴭ

 
ᶃ 1-2 AC7010/AC7020 ‗ Ỵᶃ 

 

Ѧ ỴᶃιἅҪᴵҨ ֹιἅҪ ѦẦᴧẈᴶἍ ᵍῶ￼ὶᴭᵙו  

 ̧ USB 5Vּכ◊ӗּכ,ἆ Ἓṝᴭ 5Vӗּכιῳᶽּכ╙ј 500mA ; 
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 ̧ Xilinx ARM+FPGA Ɑ Zynq -7000 XC7Z010-1CLG400C ε AC7020 ѭ

XC7Z020-2CLG400Iζ; 

 ̧ ѣⱭᶽḳ ￼ 2GbitεԊ 4Gbitζ DDR3 SDRAM,ᴵӐѭ ZYNQ ⱭᾭὯ￼ ḕι

ѼᴵҨӐѭᾛӐ ￼ԓḕ; 

 ̧ Ɑ 256Mbit ￼ QSPI FLASH, ᴵּזӐ ZYNQ Ɑ￼ ᾰҭᵙּזἋᾭὯ￼ḕӴ; 

 ̧ 10/100M /1000M Ҩᶿ RJ-45ὶᴭ, ᴵּ҈זᵙּכ ἆԎḜ ᶵ Ҩᶿ

ᾭὯҐὭ; 

 ̧ USB2.0 HOSTὶᴭ, ᴵּ҈ז⁄Ọ― ὶ ‰ ᵙ U USBᶹ ; 

 ̧ USB2.0 OTGὶᴭ( ζ, ּ҈זᵙ PCἆ USB ᶵ￼ OTG ӡ; 

 ̧ USB Uart ὶᴭ, ּ҈זᵙ PCἆᶹ ᶵ￼ѩᴭ ӡ; 

 ̧ 2ѦּזἋᴧӿ҇‖ LED, 1Ѧ PSίֺι1Ѧ PLίֺ; 

 ̧ 1ѦᶶӈὟ ιּ҈ז CPUᶶӈψ 

 ̧ ― Ѧ 33.333Mhz ￼ῶ◊ῢ ι PS ώӗ ḧ￼Ὴ ◊ι Ѧ 50Mhz ￼ῢ

ѭ PL ώӗ ᶹ￼Ὴ ӡᴺψ 

 ̧ 3 40 ￼Ἓṝᴭε2.54mm ζιּ҈זἛṝ ZYNQ ￼ PL ֫ᵙ PS ֫￼ IO

ᴵҨὶ 7ḽ TFT₩ᶒ ᾋӵ᷃₩ᶒᵙ AD/DA ₩ᶒ Ἓṝ₩ᶒψ 

 ̧ Ѧ 14 ￼ JTAGᴭε2.0mm ζιּ҈זḾ ZYNQ ᵙї ψ 

 ̧ 1 Micro SD ᴊẚ(⁄Ọ― ζιּ҈זḕӴᾛӐ ӵᵙᾰҭ  
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҆  ῶṐḼ 
 

⁄Ọ―￼ṑḽѭ ￼ 75mm x 64mm, PCB זּ 8Ṗ― ―Ḓᵺᵕῶ 4Ѧ ѡḧ

ӈḓιּ҈זᶁḧ⁄Ọ―ιḧӈḓ￼ḓỂѭ 3.1mm( Ểζι ᾳѧώӗ dxf ‗ᶃ  
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є  ⸗╟ 

◊כּ Ԅχ⁄Ọ―ӗּכּכᴙѭ DC5Vι⁄Ọ―ᴅ꜠ṪӐῊι USB ὶֹּכ ￼

USB ᴭ ⁄Ọ―ӗּכ ᵀẕ―ῊιѼᴵҨ ἛṝᴭḾ⁄Ọ― ӗּכιḅ‛ ẕ―

Ḿ AC7010/AC7020 ⁄Ọ― ӗּכῊι Ἣ―і￼ 0ɋּכ εR161ζᴞὲ ј ԎҤזּ

―ιҨԁὫᶐ⁄Ọ◊כּ￼ ⁄Ọ―і￼ּכ◊ Ỵᶃḅї: 

USB UART

 5V ῀
TLV62130R

GT

TPS51200

1. 5V/ 3A

VTT

VREF

TLV62130R
GT

1. 8V/ 3A

0ß U25

U24

U32

1. 0V/ 3ATLV62130R
GT

U23

SPX3819M5
- 3- 3

3. 3V/ 0. 5A

J10/ J11/ J12

U26

VCCI O34/ 0. 5A

U20

VCCI O35/ 0. 5A

U22

SPX3819M5
- 3- 3

SPX3819M5
- 3- 3

 

ᶃ 3-1ᴝתᶃѧּכ◊ὶᴭ ֫ 

 

⁄Ọ― +5V ӗּכ, ѕ DC/DC ◊כּ Ɑ TLV62130RGT ἄ+1.5Vι+1.8Vιק

+1.0V ѕ ⅛ ι◊כּ ᴵ╙כּ֧ 3A ѕ LDO SPX3819M5-3-3 ғּו 3.3Vι

VCCIO34 ᵙ VCCI35ּכ◊ιVCCIO34 ῗ Ḿ ZYNQ ￼ BANK34 ӗּכιVCCIO35 ῗ

Ḿ ZYNQ ￼ BANK35 ӗּכ ῭ὭԎḜ￼ LDO ⱭιӔệ BANK34 ᵙ BANK35 ￼

IO Ẕјᵃ￼ּכᴙ‰֝ + 1.5V TI￼ TPS51200ּוἄ DDR3 ￼ VTTᵙ VREFּכᴙ

ᴿѦּכ◊֫ ו￼ ḅї Ἅ χ 

ה ╟⸗  
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+3.3V  
ZYNQ VCCIO, Ҩᶿ ιѩᴭιHDMI, RTCι

FLASH, EEPROMҨᴣ SD card 

+ 1.8V 
ZYNQ כּיᴙ, ZYNQ PLL, ZYNQ Bank501 

VCCIO, Ҩᶿ ιUSB2.0 

+1. 0V ZYNQ,￼⁄Ọּכᴙ 

+1.5V  DDR3, ZYNQ Bank502 

VREF, VTT DDR3 

VCCIO34  ZYNQ Bank3 4 

VCCIO35  ZYNQ Bank35  

 

ᵼѭ ZYNQ ￼ PSᵙ PL כῶіּ◊כּ￼֫ ẑ￼ ∂ιᶈּכ ѧιἅҪṰ ὟⱢ

ZYQN ◊כּ￼ ∂ ιіּכӘ₭ѭ 1.0V -> 1.8V -> 1.5 V -> (3.3V, VCCIO34,VCCIO35)

ᶃ 3-2ѭּכּ￼◊כ χ 

 
ᶃ3-2 ⁄Ọ―￼ּכ◊  

 

ἅҪᶈ PCB￼Ὴӧι זּ 8 Ṗ PCBι ꜠҃פּ Ṗᵙ◊כּ￼ GND ṖιӔệᾯѦ⁄

Ọ―￼ּכ◊ιԏῶ ẂḄ￼ ḧớ  
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ᵹ  ZYNQ7000  
⁄ Ọ ― Ӕ זּ ￼ ῗ Xilinx ԇ ᴻ ￼ Zynq7000 ֯ ￼ Ɑ ι ᶚ ᴺ ѭ

XC7Z010-1CLG400C(AC7020 ѭ XC7Z020-2CLG400Iζ Ɑ￼ PS ἄ҃ѣѦ ARM 

Fruwh{ɱ-A9 ᶴתᵸιDPEDҊ ιԓ ḕӴᵸιᶹ ḕӴᵸὶᴭᵙᶹ Ҏᶹ Ѯ ץ

ὐ USBỞ ὶᴭιҨᶿ ὶᴭιSD/SDIO ὶᴭιI2CỞ ὶᴭιCAN Ở ὶᴭιUARTὶᴭι

GPIO PSᴵҨ꜠ Ẋᶈіּכἆᶶӈїᵏט ZYNQ7000 Ɑ￼Ởӌᶃḅᶃ 4-1Ἅ

 

 
ᶃ4-1 ZYNQ7000 Ɑ￼Ởӌᶃ 

Ԏѧ PS ֫￼Ѯ ᴠᾭḅїχ 

- ᶢ҈ ARM ᴥ⁄ CortexA9 ￼Ẕּזᶴתᵸ 

- ⅛Ѧ CPU 32KB 1 ὝҧᵙᾭὯ ḕι512KB 2 ḕ 2Ѧ CPUԊҕ 

- Ɑі boot ROM ᵙ 256KB Ɑԓ RAM 

- ᶹ ḕӴὶᴭιᾟὙ 16/32 bit DDR2 DDR3ὶᴭ 

- ѣѦ׳ӽ ᴊᾟὙχᴧᾫ- DMA ιGMIIιRGMIIιSGMII ὶᴭ 

- ѣѦ USB2.0 OTGὶᴭι⅛ѦῳᶺᾟὙ 12 ♇ 

- ѣѦ CAN2.0B Ở ὶᴭ 

- ѣѦ SDᴊ SDIO MMC Ԓḳίֺᵸ 

- 2Ѧ SPIι2Ѧ UARTsι2Ѧ I2Cὶᴭ 

- 4 32bit GPIOι54ε32+22ζӐѭ PS IOι64 ὶֹ PL 

- PSԓᵙ PSֹ PL￼ ṾḴ ὶ 
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Ԏѧ PL ֫￼Ѯ ᴠᾭḅїχ 

- ᴅӺ Logic Cellsχ28Kψ 

- ἧ LUTs:17600 

- ᴧᵸ(flip - flops) :35200 

- Ѻ│ᵸ 18x25MACCsχ80; 

- Block RAMχ240KBψ 

- ѣѦ AD Ὥᵸ,ᴵҨ╜ Ɑіּכᴙ □ẙỵẔᵙ 17 ᶹ Ṯ֫ Ԅ ι1MBPS 

 

XC7Z010-1CLG400Cεἆ XC7Z020-2CLG400Iζ Ɑѭ BGAṂ ι400 ѦẬ ιẬ

ѭ 0.8mm Ԝ₭ ῎ ї BGA ιẸἅҪӔּז BGAṂ ￼ ⱭҨᵅιẬ ᵄ ᴪѭ

ḓ₣+ᾎḓ￼ẻẪι⅝ḅיּ E3ιG3 ιᵼ℅ἅҪᶈ ᴝתᶃ￼Ὴӧι ֹ￼ḓ₣+ᾎḓ

ẻẪ￼ιṏῗҦ ҃ BGA￼Ậ ᶃ 4-2ѭ⁄Ọ―Ἅּז￼ XC7Z010 Ɑḫⱶᶃ  

 
ᶃ4-2 XC7Z010 Ɑḫⱶ 

1)  JTAGὓᴬ 

ӾἅҪ AC7010/AC7020 ⁄Ọ―￼ JTAG ὶᴭεJ14ζι ּזἋᴵҨ ὶ

￼ Xilinx USB Cabl eї ᵸ ᵙї ZYNQ ￼ ẑ ᶃ 4-3ṏῗ JTAGᴭ￼ᴝתᶃ

֫ιԎѧ╧ᴣֹ TCK, TMS, TDO,TDI ᵺѦӡᴺι ᵺѦӡᴺָ֫ ὶֹ Zynq7010  

(Zynq70 20) Ɑ￼ BANK0 ￼ JTAG іεTCK_0,TMS_0,TDO_0ᴝ TDI_0ζ  
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ᶃ4-3 ᴝתᶃѧJTAGὶᴭ ֫ 

 

JTAGὶᴭ זּ 14 ￼ 2.0mm ‰֝￼ ὶᵸιᶃ 4-4ѭ JTAGὶᴭᶈ⁄Ọ―і￼ḫⱶᶃ 

 
ᶃ4-4 JTAGὶᴭḫⱶᶃ 

 

2)  FPGAӖ⸗  

ὶїιἅҪ ї AC7010/AC7020 ◊כּ￼ ֫ ZYNQ Ɑ￼ּכ◊֫ PS

֫ᵙ PL ֫ιѣ ꜠ῗָ֫◊כּ￼֫ ṪӐ PS ᵙ◊כּ￼֫ PL כּ￼֫

◊ ῶіּכ ẑιј⃰Ẃ￼іּכ ẑᴵ ҺṀ ARM ᵙ FPGA ῂ│⃰ẂṪӐ  

PS ῶ◊כּ￼֫ VCCPINT VCCPAUX VCCPLLᵙ PS VCCO VCCPINTѭ PSԓ⁄ӗ

Ậכּ ιὶ 1.0VψVCCPAUXѭ PS Ậכӗּי ιὶ 1.8VψVCCPLLѭ PS￼ԓ Ὴ

PLL Ậכӗּ◊כּ￼ ιѼὶ 1.8Vψ PS VCCO ѭ BANK ᵍץᴙιכּ￼ VCCO_MIO0ι

VCCO_MIO1 ᵙ VCCO_DDRι⁞Ὧ ὶ￼ᶹ јᵃι ὶ￼ּכּ◊כ◊ѼҺјᵃιᶈ

AC7010/AC7020 ⁄Ọ―іιVCC_MIO0 ὶ 3.3Vι VCCO_MIO1 ὶ 1.8VιVCCO_DDR

ὶ 1.5V PS ∂іּכ ẑָ֫ѭӾ VCCPINTӗּכιⱡᵅ VCCPAUXᵙ VCCPLLιῳ

ᵅѭ PS VCCO Ᾰּכ￼ ẑֱ ᴦ  

PL ῶ◊כּ￼֫ VCCINT, VCCBRAM, VCCAUXᵙ VCCO VCCPINTѭ FPGAԓ⁄ӗ
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Ậכּ ιὶ 1.0VψVCCBRAMѭ FPGA Block RAM ￼ӗּכẬ ψὶ 1.0VψVCCAUXѭ FPGA

Ậכӗּי , ὶ 1.8VψVCCO ѭ PL ￼ᴿѦ BANK ᵍץᴙιכּ￼ BANK13ιBANK34ι

BANK35ιᶈ AC7010/AC7020 ⁄Ọ―іιBANK ᴙכּ￼ ὶ 3.3V,Ԏѧ BANK34 ᵙ BANK35

ᴙᴵҨכּ￼ ῭Ὥ LDO Ɑ ᾯ IO Ẉכּ￼ PL ∂іּכ ẑָ֫ѭӾ VCCINTӗ

ιԜῗכּ VCCBRAM, ⱡᵅῗ VCCAUXιῳᵅѭ VCCO ḅ‛ VCCINTᵙ VCCBRAM￼ּכᴙ

‾ιᴵҨᵃῊіּכ Ᾰּכ￼ ẑֱ ᴦ  

 

3)  ZYNQᵎח  

AC7010/AC7020 ẦᴧẈᴶᾟὙѕ ᵏט₩Ẫ ѕ ᵏט₩Ẫָ֫ῗ JTAG ₩

Ẫ,QSPI FLASHᵙ SDᴊᵏט₩Ẫ ZYNQ7000 ⱭіּכᵅҺ₅╜ᵠẔ MIO ᴭ￼ּכẈ֘ḧ

ᵏט₩Ẫ ἋᴵҨזּ ⁄Ọ―і￼ J13￼  Ὅјᵃ￼ᵏט₩Ẫ J13ᵏט₩Ẫ

ḅї 4-1Ἅ  

J13 ẂӇ  ᵎ⁴חẩ 

 

ὶṫ ѣѦẬ  SD Card 

ὶѧ ѣѦẬ  QSPI FLASH 

ὶᴸ ѣѦẬ  JTAG 

4-1 J13ᵏט₩Ẫ  
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Ҋ  ᾩ  
 

AC7010/AC7020 ⁄Ọ―іѭ PS ώӗ҃ῶ◊Ὴ ιPL ֫￼Ὴ ᴵҨ PS

֫￼ PLLғּוιἆ ѼᴵҨּי 50Mhz ￼ῢ ώӗῊ ◊ιҡ ḫא PS ᵙ PL

￼ᴅ꜠ṪӐ  

 

5.1 PS ᾩ ╟ 

ZYNQ Ɑ ⁄Ọ―і￼ X1ῢ ѭ PS ֫ώӗ 33.333MHz ￼Ὴ Ԅ Ὴ ￼

Ԅ ὶֹ ZYNQ Ɑ￼ BANK500 ￼ PS_CLK_500￼ і Ԏᴝתᶃḅᶃ 5-1Ἅ χ 

 
ᶃ5-1 PS ֫￼ῶ◊ῢ  

ᶃ 5-2ѭῶ◊ῢ ḫⱶᶃ 

 

ᶃ5-2 33.333Mhz ῶ◊ῢ ḫⱶᶃ 

 

ᾩ ẫ ֪ σ 

Ӡᴹᵃ  ZYNQ ẫ  

PS_CLK_500 E7 
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5.2 PL ᾩ ╟ 

 

AC7010/AC7020 ⁄Ọ―і PL Ὴ ῗּי 50MHz ῶ◊ῢ ώӗῊ ◊￼ Ѧ

50Mhz ￼Ὴ ᴵҨּז ט FPGAԓ￼ּזἋ כּ Ὴ ◊￼ᴝת Ỵᶃḅᶃ 5-3Ἅ  

 

ᶃ 5-3 PL Ὴ ◊ 

 

PLᾩ ẫ ֪ σ 

Ӡᴹᵃ  ZYNQ ẫ  

50M_CLK U18  
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ԇ  PS ᶸײַ  
ᵼѭ ZYNQ ῗּי ARM PS ֫ᵙ FPGA PL ֫ ἄι⁄Ọ―іῶҎᶹ ῗ

ὶֹ PS￼ IO іιῶҎᶹ ῗ ὶֹ⁄Ọ―￼ PL￼ IO і ӾἅҪӾḾ PS ֫ ὶ￼ᶹ

Ӯҟ  

 

6.1 QSPI Flash 

⁄Ọ― ῶ Ɑ 256MB ᶽṇ￼ Quad -SPI FLASH ⱭιᶚᴺѭW25Q 256ιḜӔּז 3.3V 

CMOSּכᴙ‰֝ ҈יּ QSPI FLASH￼ ῏᷂⸗ớιᶈӔּזѧι ḜᴵҨӐѭ ￼ᵏט ᶵ

ḕӴ ￼ᵏט ӵ Ҏ ӵѮ ὐץ FPGA￼ bit ᾰҭ ARM ￼Ẕּז ẑҦ ҨᴣԎ

Ḝ￼ּזἋᾭὯᾰҭ QSPI FLASH￼ԏӌᶚᴺᵙ ԋᴠᾭ 6-1  

 

Ӈᴹ ○ ᶙ Ḳ  ᴓḱ 

U6 W25Q256 BV 32M B yte  Winbond  

6-1 QSPI Flash￼ᶚᴺᵙᴠᾭ 

 

QSPI FLASH ὶֹ ZYNQ Ɑ￼ PS ֫ BANK500 ￼ GPIOᴭіιᶈ ѧ

Ҏ PS ￼ GPIOᴭו ѭ QSPI FLASHὶᴭ ѭᶃ 6-1ѭ QSPI Flashᶈ ҭ ὶ

Ỵᶃ  

 
ᶃ6-1 QSPI Flash ὶ Ỵᶃ 
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ᶃ 6-2ѭ QSPI FLASH￼ḫⱶᶃ 

 
ᶃ 6-2 QSPI FLASHḫⱶᶃ 

 

○ẫ ֪ σ 

Ӡᴹᵃ  ZYNQ ẫ ᵃ ZYNQ ẫ ᴹ 

QSPI_CLK PS_MIO6_500 A5 

QSPI_CS PS_MIO1_500 A7 

QSPI_D0  PS_MIO2_500 B8 

QSPI_D1 PS_MIO3_500 D6 

QSPI_D2 PS_MIO4_500 B7 

QSPI_D3 PS_MIO5_500 A6 

 

 

6.2 DDR3 DRAM 

AC7010⁄Ọ―і ῶѣѦSKhynix(╤דᶱζ￼2Gbitε256MBζ￼DDR3 Ɑ(Ԋ 4Gbit ),

ᶚᴺѭH5TQ2G63FFR-RDCεԒḳ ӿ￼MT41J128M16 HA-125ζ AC7020⁄Ọ― ᶵ￼

ѣѦSKhynix 4Gbit Ṫў ￼DDR3 ⱭεԊ 8Gbitζ, ᶚᴺѭH5TQ4G63AFR-PBIεԒḳ

ӿ￼MT41J256M 16RE-125ζ  

DDR￼Ở ḴẙԊѭ32bit , DDR3 SDRAM￼ῳ ẙᴵ 533MHz (ᾭὯ ꞌ

1066Mbps) DDR3ḕӴ ὶ ὶֹ҃ZYNQᶴת εPSζ￼BANK 502￼ḕӴᵸὶ

ᴭі DDR3 SDRAM￼ԏӌ ḅї 6-1Ἅ                               

6-1 DDR3 SDRAM   

–ịῳ Ӈᴹ ○ ᶙ Ḳ  ᴓḱ 

http://gouwu.sogou.com/compare?p=40251500&clf=3&query=-200&mp=1&adsUrl=http%3A%2F%2Fitem.taobao.com%2Fitem.htm%3Fid%3D524396041792&pid=sogou-brse-5ba47c07b9b6a8f2
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AC7010 U8,U9 H5TQ2G63FFR-RDC 128M x 16bit  SKhynix 

AC7020 U8,U9 H5TQ4G63AFR-PBI 256M x 16bit  SKhynix 

 

DDR3 ￼ ҭ Ѥ ӡᴺḢᾯớιἅҪᶈּכ ᵙ PCB ￼ῊӧṰ Ӽ

֫ ש҃ כּ / כּ , ἰίֺι ίֺιӠ DDR3￼ ḧ￼ṪӐ  

DDR3 DRAM ￼ ҭ ὶ Ỵᶃḅᶃ 6-2Ἅ : 

 
ᶃ6-2 DDR3 DRAMᴝתᶃ ֫ 

ᶃ 6-3ѭ AC7010 ⁄Ọ―і￼ DDR3 DRAM ḫⱶᶃ 
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ᶃ 6-3 DDR3 SDRAM ḫⱶᶃ 

DDR3 DRAM ẫ ֪ σ 

Ӡᴹᵃ  ZYN Qẫ ᵃ ZYNQ ẫ ᴹ 

DDR3_DQS0_P PS_DDR_DQS_P0_502 C2 

DDR3_DQS0_N PS_DDR_DQS_N0_502 B2 

DDR3_DQS1_P PS_DDR_DQS_P1_502 G2 

DDR3_DQS1_N PS_DDR_DQS_N1_502 F2 

DDR3_DQS2_P PS_DDR_DQS_P2_502 R2 

DDR3_DQS2_N PS_DDR_DQS_N2_502 T2 

DDR3_DQS3_P PS_DDR_DQS_P3_502 W5 

DDR3 _DQS4_N PS_DDR_DQS_N3_502 W4 

DDR3 _DQ[0]  PS_DDR_DQ0_502 C3 

DDR3 _DQ [1]  PS_DDR_DQ1_502 B3 

DDR3 _DQ [2]  PS_DDR_DQ2_502 A2 

DDR3 _DQ [3]  PS_DDR_DQ3_502 A4 

DDR3 _DQ [4]  PS_DDR_DQ4_502 D3 

DDR3 _DQ [5]  PS_DDR_DQ5_502 D1 

DDR3 _DQ [6]  PS_DDR_DQ6_502 C1 

DDR3 _DQ [7]  PS_DDR_DQ7_502 E1 
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DDR3 _DQ [8]  PS_DDR_DQ8_502 E2 

DDR3 _DQ [9]  PS_DDR_DQ9_502 E3 

DDR3 _DQ [10]  PS_DDR_DQ10_502 G3 

DDR3 _DQ [11 ]  PS_DDR_DQ11_502 H3 

DDR3 _DQ [12 ]  PS_DDR_DQ12_502 J3 

DDR3 _DQ [13 ]  PS_DDR_DQ13_502 H2 

DDR3 _DQ [14 ]  PS_DDR_DQ14_502 H1 

DDR3 _DQ [15 ]  PS_DDR_DQ15_502 J1 

DDR3 _DQ [16]  PS_DDR_DQ16_502 P1 

DDR3 _DQ [17]  PS_DDR_DQ17_502 P3 

DDR3 _DQ [18]  PS_DDR_DQ18_502 R3 

DDR3 _DQ [19]  PS_DDR_DQ19_502 R1 

DDR3 _DQ [20 ]  PS_DDR_DQ20_502 T4 

DDR3 _DQ [21 ]  PS_DDR_DQ21_502 U4 

DDR3 _DQ [22 ]  PS_DDR_DQ22_502 U2 

DDR3 _DQ [23 ]  PS_DDR_DQ23_502 U3 

DDR3 _DQ [24 ]  PS_DDR_DQ24_502 V1 

DDR3 _DQ [25 ]  PS_DDR_DQ25_502 Y3 

DDR3 _DQ [26 ]  PS_DDR_DQ26_502 W1 

DDR3 _DQ [27 ]  PS_DDR_DQ27_502 Y4 

DDR3 _DQ [28 ]  PS_DDR_DQ28_502 Y2 

DDR3 _DQ [29 ]  PS_DDR_DQ29_502 W3 

DDR3 _DQ [30 ]  PS_DDR_DQ30_502 V2 

DDR3 _DQ [31 ]  PS_DDR_DQ31_502 V3 

DDR3_DM0  PS_DDR_DM0_502 A1 

DDR3_DM 1 PS_DDR_DM1_502 F1 

DDR3_DM 2 PS_DDR_DM2_502 T1 

DDR3_DM 3 PS_DDR_DM3_502 Y1 

DDR3 _A[0]  PS_DDR_A0_502 N2 

DDR3 _A[1]  PS_DDR_A1_502 K2 

DDR3 _A[2]  PS_DDR_A2_502 M3  

DDR3 _A[3]  PS_DDR_A3_502 K3 
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DDR3 _A[4]  PS_DDR_A4_502 M4  

DDR3 _A[5]  PS_DDR_A5_502 L1 

DDR3 _A[6]  PS_DDR_A6_502 L4 

DDR3 _A[7]  PS_DDR_A7_502 K4 

DDR3 _A[8]  PS_DDR_A8_502 K1 

DDR3 _A[9]  PS_DDR_A9_502 J4 

DDR3 _A[10]  PS_DDR_A10_502 F5 

DDR3 _A[11]  PS_DDR_A11_502 G4 

DDR3 _A[12]  PS_DDR_A12_502 E4 

DDR3 _A[13]  PS_DDR_A13_502 D4 

DDR3 _A[14]  PS_DDR_A14_502 F4 

DDR3 _BA[0]  PS_DDR_BA0_502 L5 

DDR3 _BA[1]  PS_DDR_BA1_502 R4 

DDR3 _BA[2]  PS_DDR_BA2_502 J5 

DDR3 _S0 PS_DDR_CS_B_502 N1 

DDR3 _RAS PS_DDR_RAS_B_502 P4 

DDR3 _CAS PS_DDR_CAS_B_502 P5 

DDR3 _WE PS_DDR_WE_B_502 M5  

DDR3 _ODT PS_DDR_ODT_502 N5 

DDR3 _RESET PS_DDR_DRST_B_502 B4 

DDR3_CLK_P PS_DDR_CKP_502 L2 

DDR3_CLK_N PS_DDR_CKN_502 M2  

DDR3_CKE PS_DDR_CKE_502 N3 

 

Ӽҧᶾײ 6.3 ὓᴬ 

AC7010/AC7020 ⁄Ọ―і Micrel ԇᴻ￼ KSZ9031RNXҨᶿ PHY ⱭѭּזἋώ

ӗ ӡῸח Ҩᶿ PHY Ɑῗ ὶֹ ZYNQ ￼ PS BANK501 ￼ GPIO ὶᴭі

KSZ9031RNX ⱭᾟὙ 10/100/1000 Mbps ҽ ꞌι RGMII ὶᴭ Zynq7000 

PS ￼ MAC Ṗ ᾭὯ ӡ KSZ9031RNXᾟὙϛDI/MDX Ẕιᴿ ẙ Ẕι

Master/ Slave ẔιᾟὙ MDIO Ở PHY￼ḷḕᵸ ת  

KSZ9031RNXіּכҺ₅╜ Ҏ⸗ḧ￼ IO Ẉꜛỗιҡכּ￼ ḧ ṯ￼ṪӐ₩Ẫ 6-2 
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ὼ ҃ GPHY Ɑіּכѳᵅ￼ ḧӡỤ  

Pin  ᾭ ө 

PHYAD[2:0 ]  MDIO/MDC ₩Ẫ￼ PHYᶊᶍ PHY Address ѭ 011 

CLK125_EN Ӕ 125Mhz Ὴ ֧ Ὅ Ӕ  

LED_MODE LED♂₩Ẫ  ᴅѦ LED♂₩Ẫ 

MODE0~MODE3  ẔᵙԅᴥṪ  10/100/1000 ẔιԒḳԅ

ᴥṪ ᴁᴥṪ 

6-2 PHY Ɑ Ӫ 

  Ẹ ὶֹ׳ӽҨᶿ ῊιFPGAᵙ PHY Ɑ KSZ9031RNX￼ᾭὯҽ Ὴ RGMII

Ở ӡιҽ Ὴ ѭ 125MhzιᾭὯᶈῊ ￼і״⌐ᵙї ‾ ‾   

Ẹ ὶֹ︣ӽҨᶿ ῊιFPGAᵙ PHY Ɑ KSZ9031RNX￼ᾭὯҽ Ὴ RMII

Ở ӡιҽ Ὴ ѭ 25Mhz ᾭὯᶈῊ ￼і״⌐ᵙї ‾ ‾  

ᶃ 6-4ѭ ZYNQ љҨᶿ PHY Ɑ ὶ Ỵᶃ: 

                 
ᶃ 6-4 FPGAљ PHY ὶ Ỵᶃ 

 

ᶃ 6-5ѭҨᶿ PHY Ɑ￼ḫⱶᶃ 
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ᶃ 6-5 Ҩᶿ PHY Ɑḫⱶᶃ 

 

ҧᶾ ẫ ֪ Ḅіσ 

Ӡᴹᵃ  ZYNQ ẫ ᵃ ZYNQ ẫ ᴹ ᶴ↕ 

ETH_TXCK PS_MIO16_501 A19 RGMII ᴧ Ὴ  

ETH_TXD0 PS_MIO17_501 E14 ᴧ ᾭὯ bitν 

ETH_TXD1 PS_MIO18_501 B18 ᴧ ᾭὯ bit1  

ETH_TXD2 PS_MIO19_501 D10 ᴧ ᾭὯ bit2  

ETH_TXD3 PS_MIO20_501 A17 ᴧ ᾭὯ bit3  

ETH_TXCTL PS_MIO21_501 F14 ᴧ Ӕ ӡᴺ 

ETH_RXCK PS_MIO22_501 B17 RGMII ὶᾠῊ  

ETH_RXD0 PS_MIO23_501 D11 ὶᾠᾭὯ Bit0  

ETH_RXD1 PS_MIO24_501 A16 ὶᾠᾭὯ Bit1  

ETH_RXD2 PS_MIO25_501 F15 ὶᾠᾭὯ Bit2  

ETH_RXD3 PS_MIO26_501 A15 ὶᾠᾭὯ Bit3  

ETH_RXCTL PS_MIO27_501 D13 ὶᾠᾭὯῶᾦӡᴺ 

ETH_MDC PS_MIO52_501 C10 MDIO Ὴת  

ETH_MDIO  PS_MIO53_501 C11 MDIO  ᾭὯת

 

6.4 USB2.0 

AC7010/AC7020Ӕּז￼USB2.0ᾠᴧᵸῗ Ѧ1.8V￼ι ￼ᾟὙULPI‰֝ὶᴭ￼

USB3320C-EZK ZYNQ￼USBỞ ὶᴭᵙUSB3320C-EZKᾠᴧᵸ ὶιḫא ￼USB2.0 
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Host₩ẪᵙSlave₩Ẫ￼ᾭὯ ӡ USB3320C￼USB￼ᾭὯᵙίֺӡᴺ ὶֹZYNQ ⱭPS

￼BANK501￼IOᴭіι Ѧ24MHz￼ῢ ѭUSB3320Cώӗ Ὴ  

⁄Ọ―іѭּזἋώӗ҃ѣѦ USBὶᴭ, Ѧῗ Host USB ᴭι Ѧῗ OTG USBᴭ ָ֫

ѭἎᶚ USBὶᴭ(USB Type A) ᵙỉᶚ USBὶᴭ(Micro USB),  ΆӝּזἋ ὶјᵃ￼ USBᶹ

ἋᴵҨזּ ⁄Ọ―і￼ J5ιJ6￼ ḫא Host ᵙ OTG￼֬Ὥ 6-3ѭ₩Ẫ֬Ὥ

῎χ 

6-3 USBὶᴭ₩Ẫ֬Ὥ ῎ 

J5, J6 ◦  USB⁴ẩ ᾭ 

J5ᵙ J6Ḡ ẃ HOST ₩Ẫ ⁄Ọ―ӐѭѮ ᶵιUSBᴭ ὶ ‰ι

ιUSB ҡᶹ  

J5ᵙ J6јḠ ẃ OTG₩Ẫ USBᴭ ὶּכ Ὴι⁄Ọ―Ӑѭҡ

ᶵ  

 

ZYNQᶴתᵸᵙUSB3320C-EZK Ɑ ὶ￼ Ỵᶃḅ6-6Ἅ χ 

 
ᶃ 6-6 Zynq7000 ᵙ USB Ɑ ὶ Ỵᶃ 

 

ᶃ 6-7ѭ USB2.0 ֫￼ḫⱶᶃιU11 ѭ USB3320CιJ3ѭ Host USBὶᴭ, J4ѭ OTG 

USBὶᴭ ẃ J5ᵙ J6ּ҈ז Host ᵙ OTG₩Ẫ￼ Ὅ  
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ᶃ 6-7 USB2.0 ֫￼ḫⱶᶃ 

USB2.0 ẫ ֪ σ 

Ӡᴹᵃ  ZYNQ ẫ ᵃ ZYNQ ẫ ᴹ ᶴ↕ 

OTG_DATA4 PS_MIO28_501 C16 USBᾭὯ Bit4 

OTG_DIR PS_MIO29_501 C13 USBᾭὯΆᵇӡᴺ 

OTG_STP PS_MIO30_501 C15 USBӯ₿ӡᴺ 

OTG_NXT PS_MIO31_501 E16 USBї ᾭὯӡᴺ 

OTG_DATA0 PS_MIO32_501 A14 USBᾭὯ Bit0  

OTG_DATA1 PS_MIO33_501 D15 USBᾭὯ Bit1  

OTG_DATA2 PS_MIO34_501 A12 USBᾭὯ Bit2  

OTG_DATA3 PS_MIO35_501 F12 USBᾭὯ Bit3  

OTG_CLK PS_MIO36_501 A11 USBῊ ӡᴺ 

OTG_DATA5 PS_MIO37_501 A10 USBᾭὯ Bit5  

OTG_DATA6 PS_MIO38_501 E13 USBᾭὯ Bit6  

OTG_DATA7 PS_MIO39_501 C18 USBᾭὯ Bit7  

OTG_RESETN PS_MIO46_501 D16 USBᶶӈӡᴺ 

 

6.5 USB Ѩᴬ 

AC7010/AC7020⁄Ọ― Silicon Labs CP2102GMזּ ￼USB UART Ɑ, USBὶᴭ

זἋᴵҨּזMicro USBὶᴭιּזּ ⁞Micro USB ὶֹPCі ѩᴭ ӡ  

UART￼TX/RXӡᴺљZYNQ EPP ￼PS BANK501￼ӡᴺ ιᵼѭ BANK￼VCCMIO

ѭ1.8VιӇCP2102GM￼ᾭὯּכẈѭ3.3V, ἅҪ TXS0102DCURּכẈ Ὥ Ɑ
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 ὶ CP2102GMᵙZYNQ ὶ￼ Ỵᶃḅᶃ6-8Ἅ χ 

 

 
ᶃ 6-8 CP2102GM ὶ Ỵᶃ 

 

ᶃ 6-9ѭ USB ѩᴭ￼ḫⱶᶃ 

 
ᶃ 6-9 USB ѩᴭḫⱶᶃ 

 

ZYNQ Ѩᴬẫ ֪ σ 

Ӡᴹᵃ  ZYNQ ẫ ᵃ ZYNQ ẫ ᴹ ᶴ↕ 

UART_TX PS_MIO48_501 B12 UartᾭὯ ֧ 

UART_RX PS_MIO49_501 C12 UartᾭὯ Ԅ 

 

Silicon La bs ѭѮ  PC ώӗ҃ Ὁ COM ᴭεVCPζ ט ẑ Ҏ ט ẑӹ

CP2102GM USB-UART⁷ὶ ᶵᶈ ӡẔּז ҭεӕḅιTeraTerm ἆ ζῘ ѭ

Ѧ COM ᴭ VCP ᶵ ט ẑọ ᶈ PCѮ љ AC7010/AC7020 ⁄Ọ―ấ ӡׁ



 

 

AC7010/AC7020 ⱴỦừԚ 

 

 28  / 39  

 

גח  ש

 

Ḡ  

 

6.6 SDᴉ 

AC7010/AC7020⁄Ọ―ץᵍ҃ ѦMicro ᶚ￼SDᴊὶᴭιҨώӗּזἋ SDᴊḕӴᵸι

ḕӴZYNQ҈זּ Ɑ￼BOOT ẑιLinuxᾛӐ ԓ⁄, ᾰҭ ҨᴣԎḜ￼ּזἋᾭὯᾰҭ  

SDIOӡᴺљZYNQ￼PS BANK501￼IOӡᴺ ιᵼѭ BANK￼VCCMIO ѭ1.8Vι

ӇSDᴊ￼ᾭὯּכẈѭ3.3V, ἅҪ TXS02612ּכẈ Ὥᵸ ὶ Zynq7000 PSᴝ SD

ᴊ ὶᵸ￼ᴝתᶃḅᶃ6-10Ἅ  

 
                      ᶃ 6-10 SDᴊ ὶ Ỵᶃ 

 

SDᴊ₨ᶈ⁄Ọ―￼ ιᶃ 6-11 SDᴊ₨ḫⱶᶃ 

 

ᶃ 6-11 SDᴊ₨ḫⱶᶃ 

SDᴉẫ ֪  

Ӡᴹᵃ  ZYNQ ẫ ᵃ ZYNQ ẫ ᴹ ᶴ↕ 
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SD_CLK PS_MIO40 D14 SDῊ ӡᴺ 

SD_CMD PS_MIO41 C17 SDᵘҧӡᴺ 

SD_D0 PS_MIO42 E12 SDᾭὯData0  

SD_D1 PS_MIO43 A9 SDᾭὯData1  

SD_D2 PS_MIO44 F13 SDᾭὯData2  

SD_D3 PS_MIO45 B15 SDᾭὯData3  

SD_CD PS_MIO47 B14 SDᴊᾀԄӡᴺ 

 

6.7ⱴỦ LED 

AC7010/AC7020 ⁄Ọ―іιPS ֫￼ BANK500 IO і ὶ҃ 1Ѧ LEDᴧӿ҇‖ ι

זἋᴵҨӔּזּ Ѧ LED♂ ẑ ẸBANK500  IOּכᴙѭ ῊιLED♂Ᵽ♁ιẸBANK500 

IO ᴙѭӉῊιLEDҺכּ ♇Ҙ ZYNQ BANK500 IO ᵙ LED♂ ὶ￼ Ỵᶃḅᶃ 6-14Ἅ χ 

 
ᶃ 6-14 Zynq -7000 ᵙ LED♂ ὶ Ỵᶃ 

 

ᶃ 6-15 ѭ PS￼ LED♂ḫⱶᶃ 

 

ᶃ 6-15 PS￼ LED♂ḫⱶᶃ 

PS LED ẫײַ ֪  

Ӡᴹᵃ  ZYNQ ẫ ᵃ ZYNQ ẫ ᴹ ᶴ↕ 
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גח  ש

 

MIO0_LED PS_MIO0_500 E6 PS LED1♂ 

 

6.9 ᶵӇἸ  

AC7010/AC7020 ⁄Ọ―іι ѦᶶӈὟ (RESET)ḾᾯѦ ZYNQ ᶶӈι

ᶶӈӡᴺ ὶֹ PS ￼ᶶӈ PS_POR_B_500і זἋᴵҨӔּזּ ѦּזἋὟ ἐטᶶ

ӈι ѧẸᶶӈὟ ὟїιᶶӈӡᴺѭӉιZYNQ ⱭᶶӈιẸὟ —ẦιZYNQ ⱭẦ

Ḋ⃰ẂṪӐ  ᶶӈὟ ὶ￼ Ỵᶃḅᶃ 6-16 Ἅ χ 

 
ᶃ 6-16 Zynq -7000 ᵙὟ ὶ Ỵᶃ 

 

ᶃ 6-17 ѭ PS￼Ὗ ḫⱶᶃ 

 

ᶃ 6-17 PS￼Ὗ ḫⱶᶃ 

ᶵӇַײẫ ֪  

Ӡᴹᵃ  ZYNQ ẫ ᵃ ZYNQ ẫ ᴹ ᶴ↕ 

PS_POR_B PS_POR_B_500 C7 RESETʉ ӈὟ  
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ђ  PL ᶸײַ  
  

ї ἅҪԜḾ PL ֫εFPGA ֫ζ ὶ￼ᶹ Ӯ їҟ  

 

7.1 ⱴỦ LED 

AC7010/AC7020 ⁄Ọ―￼ PL ֫Ѽ ὶ҃ 1Ѧ LEDᴧӿ҇‖ PL LED ֫￼ᴝ

ᶃḅᶃת 7-1ιLED♂￼ӡᴺ ὶֹ PL ֫ BANK34 ￼ IO і Ẹ PL ֫ BANK34 ￼ IO

Ậ ֧ѭ 0ῊιLEDҺ ♇Ҙι֧ѭ 1ῊιLEDҺ Ᵽ♁  

 
ᶃ 7-1 PLּזἋ LEDᴝתᶃ 

 

ᶃ 7-2ѭ PL LED♂￼ḫⱶᶃ 

 
ᶃ 7-2 PLּזἋ LEDḫⱶᶃ 

 














