
 

FPGA Discovery-III XC3S200  Board Manual V1.0 (REV5, 9/3/2007) 

 1 

 
 

 

FPGA Discovery-III XC3S200F 

FPGA Discovery-III XC3S200F4 

 Board Manual 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

������ �	�
� 	��
�������� ������                                                                       APEX INSTRUMENT CO., LTD. 
77/9 �	����
���� 1   ������
����   �����	�
�   ����������  ������
� ��!�  10900    "��. :0-2939-2084   �$��� : 0-2939-2084 
77/9 SOI  LADPRAO 1, LADPRAO ROAD, JOMPOL, JATUJAK DISTRICT, BANGKOK THAILAND  10900 TEL/FAX.66(0)2939-2084 



 

FPGA Discovery-III XC3S200  Board Manual V1.0 (REV5, 9/3/2007) 

 2 

 

FPGA Discovery-III XC3S200 
/0123435060789:1;<6=21>?8 FPGA Discovery-III XC3S200 @A1BC5;70AC3D<363E61F:4AG 1  @A=HB@I>H6I1<F6 200,000 - 

400,000 79JD5;KLM Platform Flash PROM <SBT1E/79U/VM0@F5H6I1    <B@B1WX:1D91@H6I156 Platform Flash PROM Y?B84B6
<BC3BH82XT53D// JTAG[3MX3CJ16  /8/0123@A0>:91\20SB8HC=HB@<;3H94AG7]AC/]1M0@3MHC0>:91\20̂8]>J70BJ2]>J0C?B6=1/
=1E8 I_67T@B;<SBT1E/ LAB 009D//H6I13Î^J05D5;009D//[0 ÀVEa8<F6  6B8]Eb8B009D//H6I1V8B3KTc? 

 
1F:4AG 1  /0123435067089:1;<6=2 FPGA Discovery-III XC3S200 

1) 23456789:;8<=>? 
/0123435067089:1;<6=2 FPGA Discovery-III XC3S200 @A 2 1>?83MHC9E8=d0 

• FPGA Discovery-III XC3S200F  (1>?8 200,000 79J) 

• FPGA Discovery-III XC3S200F4 (1>?8 400,000 79J) 
/0123 FPGA Discovery-III XC3S200F D5; FPGA Discovery-III XC3S200F4 I;@A5E9e\;7T@d089E84>9:1;9B1  DJ?I;

DJ9J?B69E8=d0 FPGA Discovery-III XC3S200F I;KLM FPGA J1;9F5 Spartan-3 V06 Xilinx 7/012 XC3S200-4TQ144C (T1d0 
XC3S200-4TQG144C) _̀G67:i8 FPGA V8B3=HB@I>H6I1 200,000 79J,  Package D// TQ144, Speed Grade:4  D5; Platform Flash 
PROM 7/012 XCF01SVO20C (T1d0 XCF01SVOG20C) K8V\;4AG FPGA Discovery-III XC3S200F4  I;KLML̂]  FPGA 7/012 
XC3S400-4TQ144C (T1d0 XC3S400-4TQG144C) _̀G67:i8 FPGA V8B3 400,000 79J  Package D// TQ144, Speed Grade:4  D5; 
Platform Flash PROM 7/012 XCF02SVO20C (T1d0 XCF02SVOG20C) 4AG<B@B1WX:1D91@VM0@F5H6I1 àSB[3M W_6 20,000 =1Ea6   
=>\<@/EJ^0dG8m7:i83E68Aa 
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• 7-Segment ISB8H8 4 T5E9 (KLM1?H@9E/ Expansion ports D5;<B@B1WW03009[3M)   

• LED ISB8H8 8 3H6 (KLM1?H@9E/ Expansion ports <B@B1WDC9009IB9 I/O [3MX3CTE970B RNET3 D5; RNET4 009) 

• Buzzer ISB8H8 1 JEH (KLM1?H@9E/ Expansion ports) 

•  DIP Switch  8 /^J 

• Push Botton Switch  ISB8H8 5 JEH 

• Expansion ports ( 80 Bits 3.3V. I/O ) 

• RS-232C Port  1 Port (KLM1?H@9E/ Expansion ports) 

• I2C Socket <SBT1E/ EEPROM (KLM1?H@9E/ Expansion ports) 

• 25 Mhz Oscillator (<B@B1WX:1D91@7:i8=HB@WAG0dG8m [3MX3CKLM Digital Frequency Synthesizer @A4AG0CF?K8 FPGA) 
2) 23456789:;@<5AB28CDEFG:H FPGA 9IJKLM Spartan-3 P7EIQ XC3S200  

• =HB@I>H6I1 200,000 79J 

• 18Kb block RAMs ISB8H8 12 L>3 (1H@ 216Kb) 

• 18x18 hardware multiplier ISB8H8 12 L>3 

• Digital Clock Manager (DCM) ISB8H8 4 L>3 
3) 23456789:;@<5AB28CDEFG:H FPGA 9IJKLM Spartan-3 P7EIQ XC3S400  

• =HB@I>H6I1 200,000 79J 

• 18Kb block RAMs ISB8H8 16 L>3 (1H@ 288Kb) 

• 18x18 hardware multiplier ISB8H8 16 L>3 

• Digital Clock Manager (DCM) ISB8H8 4 L>3 
X3C0>:91\24AG0CF?tBCK8L̂]@A=>\<@/EJ^3E68Aa 

1.RST=U2=B6VAB 18Kb block RAM 
18Kb block RAM 7:i8T8?HC=HB@ISB4AG@A=HB@71UH<F6@B9 (X3C:1;@B\ ) 200 Mhz 4AG@A0CF?K8L̂]<B@B1Wu012@KTM7:i8 

RAM T1d0 ROM 4AG@AV8B3J?B6m 9E8[3M1H@4Ea64SB7:i8 FIFO [3M3MHC   X3C1F:4AG 2  D<36V8B3 RAM D// Single Port   K81F:4AG 3 
D<36JEH0C?B6 RAM D// Single Port V8B3J?B6m 4AG<1MB6IB9 Block RAM DJ?5;L>3 

 
1F:4AG 2  D<36V8B3 RAM D// Single Port 

 
1F:4AG 3  RAM D// Single Port V8B3J?B6m 4AG<1MB6IB9 Block RAM DJ?5;L>3 
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2. 18x18 Hardware multiplier 
18x18 hardware multiplier 7:i8vB123DH12V06H6I1=F\<SB71UI1F:V8B3 18x18 /^J4AG@A=HB@71UHK89B14SB6B8<F6  _̀G6@A

<Ec5E9e\23E61F:4AG 4    <SBT1E/=84AGJM069B1JEH=F\@B9m0BII;JM06KLMĤwA@E5J^7]5U9 2̀7VMBL?HC 

 
1F:4AG 4 <Ec5E9e\2V06 18x18 hardware multiplier 

3. Digital Clock Manager  
Digital Clock Manager (DCM) 7:i8H6I14AGL?HCIE39B179AGCH9E/<EccB\8Bx̂9BD5;75dG087u< @AISB8H8 4 L>3    I_64SBKTM

9B1009D//H6I16?BCV_a878dG06IB9<B@B1W<1MB6=HB@WAGJ?B6m[3MIB900<`̂57J012tBC8097]AC6L>373ACHD5;70BJ2]>J`̂6=2X=1[8 2̀9E/
<EccB\V0600<`̂5757J01273^@0A93MHC      DCM @A<Ec5E9e\2D<363E61F:4AG 5  _̀G6 DCMI;4SB6B8K8T8MB4AG3E6J?0[:8Aa  

 
1F:4AG 5 <Ec5E9e\2V06H6I1 DCM 

• TB1=HB@WAG (Clock Divider)  7:i8H6I1TB1 _̀G6I;KTM=HB@WAG70BJ2]>J74?B9E/=HB@WAG0̂8]>JTB13MHCJEH75V3E6J?0[:8Aa =d0 1.5, 
2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 7.5, 8, 9, 10, 11,12, 13, 14, 15, T1d0 16 JB@5SB3E/ 

• <1MB6=HB@WAG<0674?B (Clock Doubler ) 7:i8H6I1 _̀G6I;KTM=HB@WAG4AG70BJ2]>JI;7:i8 2 74?BV06=HB@WAG0̂8]>J 

• Digital Frequency Synthesizer (DFS)  7:i8H6I1 _̀G6<B@B1W9SBT83KTM=HB@WAG70BJ2]>J74?B9E/Y5=F\V06=HB@WAG0̂8]>J9E/
0EJ1B<?H8V06 M/D  X3C4AG  M = 2 W_6 32  D5; D = 1 W_6 32  7L?8 JM069B1=HB@WAG 66.66666 Mhz  DJ?00<`̂5757J012/8
/01238Aa=d0 25 Mhz 7:i8<EccB\0̂8]>JKTM9E/ DFS   3E68Ea8JM069SBT83KTM M=8 D5;D=3 Delay-Locked Loop (DLL) 
7:i8H6I1KLMD9M:zcTB9B175dG087u<K8H6I1KTM95E/@BJ16JB@7u<4AGJM069B1 

• Quadrant Phase Shift 7:i8H6I175dG087u< 90 , 180 D5; 270 06{B JB@5SB3E/ 

• Fine Phase Shift  7:i8H6I1KLMK89B175dG087u<0C?B65;70AC3 @A=HB@5;70AC30CF?4AG 1/ 255 74?BV06=B/=HB@WAG   
4) RM8KKBI;ABFBSDEF7EIQ]EPSK?IJ5F2Q 

/0123435060789:1;<6=21>?8 FPGA Discovery-III XC3S200 @A9B1IE3HB60>:91\23E61F:4AG 6 @A/5U09[30;D91@3E61F:4AG 7 
1BC5;70AC39B1IE3HB6 I/O (X3CC?0) D<363E61F:4AG8 D5;0>:91\24AGJ?00CF?9E/VB FPGA (I/O List) D<36JB@1BC9B1K8JB1B64AG 1 
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1F:4AG 6 9B1IE3HB6JSBDT8?69B1HB60>:91\23MB8/8 

 
1F:4AG 7 YE6<?H8:1;90/V06/0123 FPGA Discovery-III XC3S200 
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1F:4AG 8 9B1IE3HB6 I/O J?B6mV06 FPGA Discovery-III XC3S200(X3CC?0) 

           JB1B64AG 1  1BC5;70AC3V060>:91\24AGJ?00CF?9E/VB FPGA (I/O List)  
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JB1B64AG 1 1BC5;70AC3V060>:91\24AGJ?00CF?9E/VB FPGA (I/O List) (J?0) 

 
                    JB1B64AG 1 1BC5;70AC3V060>:91\24AGJ?00CF?9E/VB FPGA (I/O List) (J?0) 
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                     JB1B64AG 1 1BC5;70AC3V060>:91\24AGJ?00CF?9E/VB FPGA (I/O List) (J?0) 

 
                    JB1B64AG 1 1BC5;70AC3V060>:91\24AGJ?00CF?9E/VB FPGA (I/O List) (J?0) 
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4.1) PEB9QH39DEF7EIQ];]MEF 

a) LED ^5]F_M 
3MB870BJ2]>J/0123435068AaI;@A LED ISB8H8 8 3H6=d0 LED0|LED7 X3CJ?0VB=BXW3 (Cathode) 5691BH32D5;J?0VB

D0X837VMB9E/ I/O V06L̂] FPGA  @AJEHJMB84B8D//78J7Ĥ12= R=470 X0T2@=d0 RNET3 D5; RNET4 J?008>91@0CF?7]dG0ISB9E3
91;D<3E61F:4AG 9   3E68Ea8WMB FPGA <?650I^9 }1~  @B4AGVBK3I;4SBKTM LED J^3<H?B6   VB I/O 4AGVE/ LED D5;VB I/O /B6VBV06=08
78=7J012 K3 D5; K4 J?0]?H69E80CF? (X:133FIB9JB1B64AG 1 )   3E68Ea8TB9JM069B1KLM I/O V06 K3 D5; K4 J16<?H88AaT1d0[@?JM069B1
KLM LED 9U<B@B1WTE9JEHJMB84B8D//78J7Ĥ12=4^a6[3M6?BC 

 
1F:4AG 9 9B1J?0 LED 7VMB9E/VBJ?B6mV06 CPLD 

b) 98=^5]F_MP`P=SP`KP6S9Q 
JEHD<36Y57`7H87`97@8J2 (7-Segment) @A 4 T5E9=d0 DIGIT4 - DIGIT1 X3C4AG4>9T5E9I;KLM<BC<EccB\VM0@F51?H@9E8  

DJ?<BCV06=BXW31?H@ (Common Common) V06DJ?5;T5E9I;DC9009IB99E8D<363E61F:4AG 10  9B1D<36Y54Ea6 4 T5E9]1M0@m9E8
I;KLM74=8^=9B1<D98 _̀G6X3C4EGH[:JB=871BI;@06DC9[3M4AG:1;@B\ 25|30 =1Ea6J?0Ĥ8B4A   3E68Ea8I_6JM06<D983MHC=HB@71UH[@?
8M0C9H?B 30 =1Ea6x4 T5E9 = 120 =1Ea6J?0Ĥ8B4AI_6I;[@?7TU89B191;]1^/    

78dG06IB9JEHD<36Y57:i8D//D=XW31?H@ 3E68Ea8TB9JM069B1KTM7`97@8J2K3J^3<H?B69UJM06<?650I9̂}1~[:4AG<BC<EccB\
D5;50I^9 }0~ [:4AGVB COM V06T5E98Ea8]1M0@9E8  JEHJMB84B8 R1|R8 V8B3 100 X0T2@J?008>91@7]dG0ISB9E391;D<   JEHD<36Y5 
DIGIT2 D5; DIGIT1 WF9009D//KTMT@>895E/TEHX3CI>3(dp)V_a8[:0CF?3MB8/87]dG09B1D<367=1dG06T@BC �:� (Colon) 7]dG0D<36Y5
8Bx̂9BT1d0D<367:i806{BK86B84AG79AGCH9E/0>\TtF@̂ DJ?9B1D<36Y5JEH75VJ?B6mCE6=6KLM<BC<EccB\73ACH9E/<06JEHD19    

 
1F:4AG 10 JEHD<36Y57`7H87`97@8J2 (7-Segment) ISB8H8 4 T5E9 
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VB I/O V06JEHD<36Y5D5;VB I/O /B6VBV06=0878=7J012 K1 D5; K/ J?0]?H69E80CF? (X:133FIB9JB1B64AG 1 )   3E68Ea8
TB9JM069B1KLM I/O V06 K1 D5; K2 <B@B1W4SB[3MX3CW03JEHD<36Y57`7H87`97@8J24Ea6T@3009IB9 Ù0=79UJ 
c) EE] 

003 (Buzzer)  @AISB8H8 1 JEHI;J?0VEaH/H99E/ I/O V06 FPGA 3E61F:4AG 11  3E68Ea8WMBTB9 FPGA <?650I^9 }1~I;4SBKTM 
Buzzer 3E6  TB9I;KTM Buzzer 3E/9U<?67:i850I^9 }0~   D5;78dG06 I/O 4AGKLMVE/ Buzzer J?0]?H60CF?9E/ I/O 4AG 40 V06=0878=7J012 K3   
3E68Ea8TB9JM069B1KLM I/O V06 K3 J16<?H88AaT1d0[@?JM069B1KLM Buzzer  9U<B@B1WW03 Jumper J3 009[3M 

 
1F:4AG 11 9B1J?0 Buzzer 9E/VB FPGA 

4.2) E:SH39PEB9QH39HEIQ9DEF7EIQ];]MEF 
0̂8]>J70BJ2]>J]012J4AG=0878=7J012 K1- K4 @A1BC5;70AC3 I/O3E6JB1B64AG 1  X3C4AG K1- K4 I;WF9009D//7:i8

<BC<EccB\D5;91BH32:1;@B\0C?B65;=1_G67]dG0D9M:zcTB9B11/9H8VMB@L?06<EccB\ (Cross talk) 7]1B;7@dG0J?0<BCD]12 (Flat 
Cable)T1d0<BC1/̂/087VMB9E/=0878=7J012D5MHI;4SBKTM<BC<EccB\D5;91BH32HB671AC6<5E/9E8[:4>97<M8   

9B1J?0<BC I/O 009IB9=0878=7J012 K1 | K4 8Ea8:9J^I;D8;8SBKTMJ?0<BC<EccB\D5;<BC91BH32009[:3MHC9E87:i8=F?m 
(=H1]E8JA791ACH[:3MHC9E8)7]dG0KTM<BC@A=?B=HB@7T8AGCH8SBJGSBD5;<EccB\IB9tBC8091/9H8[3MCB9  9B1J?0<BC[:4AG0>:91\2 7L?8 
<ĤJL2 T1d0 LED D<36Y5 7:i8JM88Ea8<B@B1WJ?0KTM@A=HB@CBH[3MJB@:9J^4EGH[:  DJ? I/O DJ?TMB@KLM9E/1;//4AG@AD163E879̂8 3.3V 

  WMBJM069B1KLM6B84AG=HB@WAG<F6mT1d0JM069B1:�069E89B11/9H8VMB@L?06<EccB\9U=H175d09KLM<BCD]12 /0123435068Aa
D8;8SBKTMKLM<BCD]12V8B3 40 7<M8  =HB@CBH[@?=H179̂8 15|20 7`8J^7@J1 ( _̀G6TB d̀a0[3M6?BCIB91MB8=0@]̂H7J0124EGH[:7]1B;<BC
3E695?BHKLM7:i8<BC<EccB\1;TH?B67=1dG060?B8-7VAC8 CD 9E/7@8/0123=0@]̂H7J012) IB98Ea8I_6D/?6<BCD]120097:i8=F?mT1d07:i8L>3
JB@ISB8H84AGJM069B1  D5;JM06X:1D91@KTM I/O V06 FPGA 7:i8D// Slow Slew Rate 7]dG053<EccB\1/9H8VMB@L?06D5;539B1
<;4M08V06<EccB\K8<BCD]12  79\�24AGKLMK89B1]̂IB1\BH?BI;[@?@AY591;4/78dG06IB9=>\<@/EJ<̂BC<?6T1d0 Transmission Line 
effect 4AG79̂3V_a8K8 PCB D5;<BC<BCD]121H@9E8 =d0 =HB@CBH<BC<F6<>3X3C:1;@B\ < (2�/nS) x L?H67H5BV_a8(Rise time)   K891\A
4AG O/P V06 FPGA 7:i8 Fastslew rate I;@AL?H67H5BV_a8X3C:1;@B\ < 1 nS   <?H891\A4AG7:i8 Slow slew rate L?H67H5BV_a8
X3C:1;@B\ < 3 nS     3E68Ea8 (2�/nS) x 3 nS = 6� = 15 7`8J^7@J1 (K84B6:�^/EJ^KLM[3MW_6 20 7`8J^7@J1)    K891\A4AG<BCD]12CBH
9H?B8AaD5;H6I14SB6B8Y3̂]5B378dG06IB979̂39B1<;4M08K8<BC<EccB\  9B1D9M[V:zcTB8Aa3MHC9B1 Terminate 3MHCĤwA4AG7T@B;<@ 

9B1J?0<EccB\009tBC809/0123435068Ea8WMB<BCD]12@A Vcc 1H@0CF?3MHCI;JM06J?0JEH79U/:1;I>V8B3 0.1 uF D5; 10 nF 
D//@E5J7̂57C012T1d0JEH79U/:1;I>D//L̂] (Chip capacitor) K95MmVEaH Vcc D5;91BH32  9B1J?08AaJM064SB4Ea64AG/012343506 ( _̀G6J?0[HM
D5MH) D5;4AG/01234AG0CF?tBC8093MHC7]dG0KTM<BC Vcc @A=>\<@/EJ^4B6[uu�BD// AC 7<@d08H?B7:i87<M891BH320A97<M8T8_G6 

[u75AaC6 Vcco V06/01238Aa7:i8 3.3V  3E68Ea8 I/O 4Ea6T@3I;7:i81;// 3.3V74?B8Ea8   _̀G6<B@B1W75d09 I/O[3M7]AC6 2 L8^3 =d0 
LVCMOS33 T1d0 LVTTL 3E6JB1B64AG 2   JEH0C?B69B1X:1D91@70BJ2]>JV06 FPGA 7:i8D// LVTTL (IOSTANDARD = LVTTL) 
D5;7:i8D// Slow slew Rate (SLEW = SLOW) K8 Edit Constraints(Text)D<363E61F:4AG12 T1d0K8T8MBJ?B6 PACE D<361F:4AG 13  

70BJ2]>JV06 FPGA <B@B1WVE/0̂8]>J1;// 3.3VD5;1;// 5V (J1;9F5 74LS00, 74HCT00)[3M  DJ?0̂8]>JV06 FPGA I;
1E/70BJ2]>J[3M7�]B;1;// 3.3V 74?B8Ea8    9B17LdG0@J?07VMB0̂8]>J FPGA IB970BJ2]>J1;// 5 V @AJEH0C?B63E61F:4AG14(a) T1d0KLM 
CPLD J1;9F5 XC9500XL 7]dG01E/0̂8]>J1;// 3.3V D5; 5V [3MX3CJ163E61F:4AG 14(b)   9B1J?0JEHJMB84B8]F50E] (Pulled up) 
tBCK8L̂]]1M0@9E84>9VB4SB[3MX3C9B1K<? Jumper J2 7]AC6JEH73ACH74?B8Ea8 DJ?WMB[@?JM069B1]F50E]9UKTMW03 J2 009   
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1F:4AG12 9B1X:1D91@70BJ2]>JV06 FPGA 7:i8D// LVTTL  D5;7:i8D// Slow slew Rate K8 Edit Constraints(Text) 

 

 
1F:4AG13 9B1X:1D91@70BJ2]>JV06 FPGA 7:i8D// LVTTL  D5;7:i8D// Slow slew Rate K8T8MBJ?B6 
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(a)                                                                            (b) 

1F:4AG 14  JEH0C?B69B1J?070BJ2]>J[0 ÀJ1;9F5 TTL T1d0 CMOS 7VMB9E/0̂8]>JV06 FPGA 
4.3) E:SH39DEF7EIQ];]MEF 

a) 5=:9`QK]9:]?MTEU]87 
4B63MB80̂8]>J/0123435068Aa@A<ĤJ 2̀93J^3:5?0C3E/ ( Push button switch ) 0CF? 5 JEH=d0 PB1 | PB5 J?00CF?9E/VBV06 

FPGA  X3C4SB6B8D// Active low =d0TB9[@?@A9B193:>�@I;7:i850I^9 }1~  D5;7@dG093:>�@I;7:i850I^9 }0~ 78dG06IB9@AJEHJMB84B8 
RNET1 J?0]F50E]0CF?3E61F:4AG 15 

 
1F:4AG 15 <ĤJ 2̀93J^3:5?0C3E/ 

b) ]:H5=:9GQ 
3^]<ĤJL2 (Dip Switch) /8/0123435068Aa@A 8 <ĤJL2  X3C:9J4̂SB6B8D// Active low =d0 TB975dG08<ĤJ 2̀56[:4AG OFF 

I;4SBKTM[3M50I^9 }1~  D5;TB975dG08<ĤJ 2̀V_a8[:4AG ON I;4SBKTM[3M50I^9 }0~ 78dG06IB9@AJEHJMB84B8 RNET2 J?0]F50E]0CF?3E61F:4AG 16 
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1F:4AG 16 3^]<ĤJL2 

c) EE5`:MPMP9EIQ 
/012343506@A00<`̂5757J012 (Oscillator) 25.000 Mhz 1 L>3<SBT1E/<1MB6<EccB\8Bx̂9BD<363E61F:4AG17 X3CJ?09E/VB 

p127 (GCLK6) V06 FPGA   9B1<1MB6=HB@WAG0dG8mK8 FPGA <B@B1W4SB[3MX3CKLM DCM[3M   D5;<B@B1WK<?00<`̂57J012 3.3 XH5J2
=HB@WAG4AGJM069B1D4800<`̂5757J0124AG0CF?/8/0123[3MX3CW03[0 À 74AC04 009    

4AG=HB@WAG[@?<F6@B98E9[@?ISB7:i8JM06KLMVB GCLK     <B@B1WKLM I/O w11@3BV06 FPGA 7:i80̂8]>JV06<EccB\8Bx̂9B[3M  

 
1F:4AG 17 H6I100<`̂5757J012 

d) HEIQ9ES3KI6 
]012J08>91@ (RS-232) I;KLM[0 À7/012 ICL3232CP (U4) _̀G67:i81;// 3.3V 7]dG0KTM<B@B1WJ?09E/ I/O V06 FPGA [3M

X3CJ16X3C@AH6I1D<363E61F:4AG 18  D5;78dG06IB9 I/O V06]012J08>91@J?0]?H60CF?9E/VB4AG 35 V06 K1 D5; 39 V06 K2   3E68Ea8WMB
JM069B1KLMVB3E695?BHV06 K1 D5; K2 7]dG0HEJW>:1;<6=20dG89U<B@B1W4SB[3MX3C9B1W03[0 À MAX3232CPE 009    

 
1F:4AG 18 ]012J08>91@ (RS-232) 
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e) `E2PKa9 8 DB5ABRI87b5T>E`@ EEPROM ^77 I2C 
`0=79UJ 8 VB (U3) <SBT1E/K<?[0 À EEPROM D// I2C 7L?8 7/012 24LC256 79U/VM0@F58Ea8I;J?0]?H69E/VB4AG 39 V06 K1 

D5; K2 JB@5SB3E/D<363E61F:4AG 19  @AJEHJMB84B8 R7 D5; R8 V8B3 4.7 9̂X5X0T2@J?0 Pull up    _̀G6WMBJM069B1KLMVB4AG 39 V06 K1 
D5; K2 9U4SB[3MX3CW03[0 À009 ( DJ?CE6=6<tB] Pull up TB9[@?JE3 R7 D5; R8 009 )  

 

 
1F:4AG 19 ]012J08>91@D// I2C 

f) 2ESPS2P9EIQ JTAG ^MJV86P?EIQ J1 
=0878=7J012 JTAG KLM<SBT1E/J?0<BC3BH82XT53 (JTAG Cable) 7VMB9E/]012JV8B8(Printer Port)V06=0@]̂H7J012 7]dG0

X:1D91@VM0@F5H6I1 (Configuration data) 56 FPGA      /0123435068AaWF9009D//KTMX:1D91@ Serial Flash PROM D5; FPGA 
K8 JTAG Mode (Boundary Scan Mode)[3MX3CJ16X3CKLM<BC3BH82XT53 D5;KLM Master  Serial  Mode 7]dG0KTM Serial Flash 
PROM <B@B1WX:1D91@ FPGA 0C?B60EJX8@EJ4̂>9=1Ea64AGI?BC[u75AaC6    K8 Master  Serial  Mode 8Ea8JM067`J Jumper J1 KTM M0, 
M1, M2 = 000 JB@4AG<1>:[HMK8JB1B64AG 3   <BC3BH82XT53<B@B1WKLM[3M4Ea6V06 Xilinx T1d0V06/1êE4707]9�7069U[3M (KTM@B
]1M0@9E//0123435060CF?D5MH) D5;[@?H?BI;JEa6=?B M0, M1 D5; M2 0CF?K8XT@30dG8K39UCE6<B@B1WX:1D91@X3CKLM<BC JTAG[3M      

  
JB1B64AG 3 1BC9B17`JXT@3K89B1X:1D91@ FPGA  

 
 

9B1X:1D91@ FPGA X3CJ16Y?B84B6<BC JTAG 8Ea8YFMKLMI;JM065/VM0@F5K8 Flash PROM 4^a69?087<@0  JEH0C?B6D<36
3E61F:4AG 20       9B1[@?5/VM0@F5H6I1009IB9 Flash PROM 9?080BI4SBKTMVM0@F54AGX:1D91@56 FPGA [@?<@/F1\2 (X3C[@?@A9B1
7Jd08H?B79̂3VM0Y^3]5B3) 7]1B; FPGA I;WF97`J0CF?K8 Master  Serial  Mode I_6WF9X:1D91@IB9 Flash PROM 0C?B60EJX8@EJ^
71AC/1M0CD5MH4E84A4AG71^G@JM8I?BC[u75AaC6 

9B1X:1D91@H6I156 FPGA 8Ea871BI;JM06<1MB6[u52]1M0@4AGI;X:1D91@56 Platform Flash PROM D5; FPGA 9?08  
IB98Ea8D5MH4SB9B1J?0<BC JTAG D5;J?0[u75AaC67VMB/0123D5MH4SB9B13BH82XT53H6I14AGJM069B156<F? Flash PROM D5;L̂] FPGA 
JB@5SB3E/  _̀G6VEa8J083BH82XT538Ea84AGI0=0@]̂H7J012I;:1B9�L̂]4Ea6 2 JEH]1M0@9E83E61F:4AG 21 7]1B;@A9B1009D//KTMK8XT@3 
JTAG J?0W_69E8H8D//5F9X ?̀7]dG0<;3H97@dG0X:1D91@ 71BI_6<B@B1W75d094AGI;3BH82XT53VM0@F556L̂]4Ea6<06JEHT1d0JEHK3JEHT8_G6
9U[3M  D5;78dG06IB9 Platform Flash PROM D5; FPGA J?09E8K8XT@3 Master serial  (M0 , M1 , M2 = 0) 0A93MHC  3E68Ea84>9=1Ea64AG
71^G@I?BC[uKTM/012343506 FPGA I;3BH82XT53VM0@F5IB9 Platform Flash PROM @B4AG FPGA 0C?B60EJX8@EJ ̂



 

FPGA Discovery-III XC3S200  Board Manual V1.0 (REV5, 9/3/2007) 

 15 

 
1F:4AG 20 D<369B15/VM0@F5K8 Flash PROM 4^a69?089B1X:1D91@ FPGA X3CJ16Y?B84B6<BC JTAG 

 

 
1F:4AG 21 VEa8J083BH82XT534AGI0=0@]̂H7J012I;:1B9�L̂] Flash PROM D5; FPGA ]1M0@9E8 

4.4) Misc 

a) Jack 5ABRI87 DC Adaptor  
7:i8TEHJ?0[u75AaC67]dG0:�08KTMD9?/0123K89B14SB6B8 J?00CF?9E/0D3:7J0124AG@A[u009@B7:i8    4.7V | 9V X3C@AVEaH3MB8K8

7:i8 /H9 �+� 3MB88097:i8 5/ �-�    TB9@A[u75AaC67VMB/0123I;4SBKTM LED Power /8/0123J^3<H?B6   
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b) KBI]L9AB^RSTFDBDEF2ESPS2P9EIQ 
1BC5;70AC3V060>:91\24AGJ?00CF?9E/VB FPGA (I/O List) 3FIB9JB1B64AG 1   K1 , K2 , K3 , K4    9B13FVBV06 K1-K4 KTM

<E679J3MB84AG@A10C/B95_91F:<AG7T5AGC@I;7:i8DWHV06VB4AG7:i875V=AG4Ea6T@371^G@IB9 1 W_6 39 X3C4AG3MB8 M̀BC<>37:i8VB 1 _̀G6I;@A Mark 
1F:<B@7T5AGC@:1B9�0CF?3MB8VMB6  
c) ^77 Schematic DEF7EIQ];]MEF 
 1BC5;70AC3H6I1V06/0123 (Schematic diagram) D<363E61F:4AG 22 D5;1F:4AG 23 (0CF?K8T8MBWE3[:)  /0123 FPGA 
Discovery-III XC3S200F D5; FPGA Discovery-III XC3S200F4 I;@A5E9e\;7T@d089E84>9:1;9B1  DJ?I;DJ9J?B69E8=d0 FPGA 
Discovery-III XC3S200F I;KLM FPGA 7/012 XC3S200-4TQ144C (T1d0 XC3S200-4TQG144C) _̀G67:i8 FPGA V8B3=HB@I>H6I1 
200,000 79J,  Package D// TQ144, Speed Grade:4  D5; Platform Flash PROM 7/012 XCF01SVO20C (T1d0 XCF01SVOG20C) 
K8V\;4AG FPGA Discovery-III XC3S200F4  I;KLML̂]  FPGA 7/012 XC3S400-4TQ144C (T1d0 XC3S400-4TQG144C) _̀G67:i8 
FPGA V8B3 400,000 79J  Package D// TQ144, Speed Grade:4  D5; Platform Flash PROM 7/012 XCF02SVO20C (T1d0 
XCF02SVOG20C) 
 
5 2AB^SJSABKTESbGf7EIQ];]MEF 

=F?@d0I;0CF?K8 CD_3_Manual _̀G6tBCK8I;:1;90/3MHC 

• BOOK1 Schematic and LAB ([u5243506) 

• BOOK2 VHDL and LAB([u5243506) 

• JAVA and pdf (Adobe Reader 7.0) 

• Manual and data sheet 

• Test file 

• [u52 .pdf 4>9[u52JM067:�3[u523MHC Adobe Reader 7.0 V_a8[:  _̀G6[3MKTM[:3MHCD5MH  K891\A4AGKLM Adobe Reader JGSB
0BI4SBKTM@06[@?7TU81F:T1d0JEH0E9e1 

• [u52T8E6<d0T1d0 LAB([u5243506) @A9B1 Update 0CF?J5037H5B Download [3M4AG7H/[`J2
http://www.ailogictechnology.com 

BOOK1 Schematic and LAB =d0 T8E6<d04AG4>9=8JM060?B8 X3C4AG 

• /44AG 2 I;/09ĤwAJ^3JEa6`0uJ2DH12(4AG0CF?K8 CD_1 D5; CD_2)   

• /44AG 3 I;0ŵ/BC79AGCH9E//0123435061>?8J?B6m (D5;/01234>91>?8I;@A=F?@d04AG5;70AC3KTMK8 Manual and data sheet 
V06 CD_3_Manual 

• /44AG 4 0ŵ/BC9B1009D//H6I13MHC CPLD 

• /44AG 5 0ŵ/BC9B1009D//H6I13MHC FPGA (DJ?JM060?B8/44AG 4 @B9?08)   9?08X:1D91@ FPGA X3CJ16I;JM065/
[u52K8 Flash PROM 9?087<@0 7]1B;IE@7:012 J1 (M0,M1,M2) WF97`4[HMK8XT@3@B<7J012 À71AC5 4SBKTM FPGA WF9
X:1D91@IB9 Flash PROM X3C0EJX8@EJ^J0871^G@JM8I?BC[u75AaC6  

• /44AG 6-9 7:i84�e�AD5;9B143506 
R6BUPR93   VM0@F5 UPDATE J?B6m 7L?8 `0uJ2DH127H012LEG8KT@?   T8E6<d0J?B6m 4Ea64AG7:i8 Schematic D5; VHDL   =F?@d0/01231>?8
J?B6m4AG:1E/:1>6KT@? <0/WB@1BC5;70AC3[3M4AG/1êE4 707]9 0̂8<J1F7@8J2 ISB9E3  77/9 `0C5B3]1MBH1 W885B3]1MBH  DVH6I0@]5    
7VJIJ>IE91  94@  10900  X41.  0|293 |2084  T1d0 081-833 | 7279  T1d03BH82XT53[3M4AG http://www.ailogictechnology.com 
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1F:4AG 22 1BC5;70AC3H6I1V06/0123 (Schematic diagram)   
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1F:4AG 23 1BC5;70AC3H6I1V06/0123 (Schematic diagram)  


