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FIALBRAS AL 8 A, &7 iR A RS EOE R 1-1. AFMHIESGR AR
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# 1-1 FT-2000/4 R 5| AEELEE ™ i 51 &
2 0B FT-2000/4 FT-2000/4 FT-2000/4 FT-2000/4 FT-2000/4 FT-2000/4 FT-2000/4 FT-2000/4
PRt Tk ki PR HERUZ hit TV FXAZAR | T2 Az AR T Bl hi B itE Y 22 i T2 A 22
Marking FT-2000/4 FT-2000/4 FT-2000/4 FT-2000/4 FT-2000/4 FT-2000/4 FT-2000/4 FT-2000/4
B1144-EN B1144-EN4-1 | B1144-ULP2-C | B1144-ULP2-1 | B1144-ULP1-l | B1144-ULP4-C B1144-S4-C B1144-S4-|
e FT_2000 4 _ FT_2000 4_ FT_2000 4 _ FT_2000 4 _ FT_2000 4_ FT 2000 4 _ FT_2000 4_ FT_2000 4 _
0400_C 0401 _| 0200 _C 0201 I 0100 | 0402_C 0403_C 0404 |
EH 2.6GHz 2.2GHz 2.2GHz 2.2GHz 2.2GHz 2.2GHz 2.6GHz 2.2GHz
%5 4 4 2 2 1 4 4 4
Cache L2: 4MB L2: 4MB L2: 4MB L2: 4MB L2: 2MB L2: 4MB L2: 4MB L2: 4MB
L3: 4MB L3: 4MB L3: 4MB L3: 4MB L3: 4MB L3: 4MB L3: 4MB L3: 4MB
e 34lane PCle 3.0 | 34lane PCle 3.0 | 34lane PCle 3.0 | 34lane PCle 3.0 | 34lane PCle 3.0 | 34lane PCle 3.0 | 34lane PCle 3.0 | 34lane PCle 3.0
2>DDRA4/2667 2>DDR4/2400 2>xDDR4/2400 2>DDRA4/2400 2>xDDR4/2400 2>DDR4/2400 2>xDDRA4/2667 2>DDRA4/2667
WA THE 14W 10W 8W 8W W 10W 14W 10W
TDPWU 30W 25W 18w 20W 16W 23W 30W 25W
M HBE 0.88V 0.8V 0.8V 08V 08V 08V 0.88V 08V
N 35mm*35mm 35mm*35mm 35mm*35mm 35mm*35mm 35mm*35mm 35mm*35mm 35mm*35mm 35mm*35mm
ks FCLBGA #3% | FCLBGA 3% | FCLBGA 3% | FCLBGA #f3% | FCLBGA #3% | FCBGA #f%% | FCLBGA ## | FCLBGA #f#
BEE 3.172mm 3.172mm 3.172mm 3.172mm 3.172mm 2.441mm 3.172mm 3.172mm
REER i b 2% Tolkgk i b 2% Tk gk Tolkgk P i b 2% Tk 2k
MSL <=4 <=3 <=4 <=3 <=3 <=4 <=4 <=3
ESD >=1000V >=1000V >=1000V >=1000V >=1000V >=1000V >=1000V >=1000V
785/ ROHS2.0 ROHS2.0 ROHS2.0 ROHS2.0 ROHS2.0 ROHS2.0 ROHS2.0 ROHS2.0
TAERE(T)) 0~85°C -40~105°C 0~85°C -40~105°C -40~105°C 0~85°C 0~85°C -40~105°C

[1]TDP %451 W3R 6-1
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1.1 BRI
FT-2000/4 [¥) 3 EHARIEFR U T -

1) Thaetebs

® A ARM VS TR RS, SCHF 64 AL 32 R4

® it ARM V8 ALK REGH, SCHRL I TR KVM. Xen HEAUAL:

®  URRMURSEE. XU SIS H RS

®  EF ASIMD ibHfE 4,

®  IFRALEHAR AN PSPALO, AR R FIANIEI S bt e AL S 3 I
%3 &,

2) SEttets

® fEf 41 FTC663 4;

®  [2Cache: &4 Cluster W 2MB, 3t 4MB; FT-2000/4 T M2 $% iR
L2Cache 2MB;

® [ 3Cache: 7748/ Bank, 3t 4MB;

® 4k 2 > DDR4-3200 i, SCH7%F DDR f7 i Hd AT 5L N s

® 4 34 Lanes PCle 3.0 #1: 2 4~ X16 (FEANA[HRorEL 2 1~ X8) , 2
A X1;

® 4% 2 NTJK Ethernet £ 1(RGMIN), 37#F 10/100/1000Mbps [ & M ;

®  AEhk 1> SD -REEHiIEE, % SD 2.0 MG;

® £ 1 4 HDA (HD-Audio), XM, WHK ZfF&E 4
Codec;

®  EEEONTAR. FEXTIRAN A B i 5]

® %% 44 UART, 14~ LPC Master, 32 4 GPIO, 4 /> 12C, 1 /> QSPI,
2 ™MEH SPI, 3/~ CAN, 2/~ WDT, 16 M4hHH1KT;

® AR ANIR AR IR

® 41k 128KB On Chip Memory.

1.2 HIREH
®  SURFHIUEICHT,
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®  UREIEIIRINE,
®  SURFFFHL. IRHRAR

1.3 ThEEHER

Cluster Cluster Connectivity

ST AT AL
FTC-663 FIC-663 FTC-663 FTC-663 ‘

L2 cache L2 cache

3x CAN
Memory System 4x UART

2x WDT 4x 12C

DDR3/DDR3L/DDR4

2x SPI

TempScnsor

On Chip RAM L ILAC

Security

32x GPIO

Multimedia

HDAudio

K 1.1 FT-2000/4 BfEHER]
1.4 REEH
FT-2000/4 NFBEERL 2 AN E AR IRES , SCREFLUCRFE . ELRAE AR
1.5 33
FT-2000/4 X F] 1144 5] fM¥%% FCLBGA 3%, &K R~F N 35mm*35mm,
JEERATEE 1.0mm, JEECRH TCHY SAC305 £, FT-2000/4 B 30RCK A 1144 5]
¥ FCBGA %,

1.6 ACFEBZOT A AARF
FT-2000/4 JWHCREAEFF R # R M e 2 MR, HRRAZKEELI T
TR T HE

o RULEIEACHI AR BIT KIATSCRF, AEEEEAT BIOS. BAE RS, )
AN P GCRAF IR, SO 2% 2 A2 I
® XML R AT . R EEN R ARBN S EEEE M
R B AR AT I, SCREXMA RS A48 ST A7 as MM R A7 At
(A1) 5 1) o
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1.7 Rig
® 12 RIEMAEEIE L
AR ik &t
TEE Trusted Execution Environment
REE Rich Execution Environment
PBF Phytium Base Firmware
PBR Phytium Boot ROM
RGMII | Reduced Gigabit Media Independent Interface
LPC Low Pin Count
GPIO General-purpose input/output
QSPI Queued Serial Peripheral Interface
SPI Serial Peripheral Interface
WDT Watchdog Timer
HDAudio | High Definition Audio
12C Inter Integrated Circuit
ROM Read-Only Memory
ECC Error Correcting Code
PCle Peripheral Component Interconnect express
DIMM | Dual Inline-Memory-Modules
UDIMM | Unbuffered Dual In-Line Memory Modules
SODIMM | Small Qutline Dual In-line Memory Module
RDIMM | Registered Dual-Inline-Memory-Modules
LRDIMM | Load-Reduced Dual-Inline-Memory-Modules
SCPI System Control and Power Interface
PLL Phase Locked Loop
PAPS Phytium Security Platform Architecture

1.8 FARICAY

1. FT-2000 VY% &b FE 28 554 g £ T Wt
2. FT-2000 VY% AL PR 2S04 51+ Tt
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2 BOWH
21 8N0E53H
FT-2000/4 )4z DS 5 @ B W& 2.1 s
PCle3.0 X16 \
SD+,
A#72X8 > oot
PCle3.0 X1 «—> HDAudio
| w24~ Codec
PCle3.0 X16
HH72X8 «—>» 3% CAN2.0
PCle3.0 X1 €<—>
FT-2000/4 <> «varT
TJEBLKRHO, 4%% >, 4MB L2 Cache,
RGMIIE: 4MB L3Cache <«——>» 4if12C
FIRBLRML, ¢ ;
RGMIN M «—> 2iKiEHSPI
DDR3/DDR3L/DDR4 le 5 LEFQSPI
72614 ECC, 3200MT/s #Flash
DDR3/DDR3L/DDR4 32£7GPIO
72K HECC, 3200MT/s 16457 3 FFA1E R W
B 2.1 FT-2000/4 43 3842 115 SHEK
2.1.1  BIHFIE
2.1.1.1 DDR4 SDRAM B| i1z B
% 2-1 FT-2000/4 DDR4 SDRAM 5| {Z 5
F5 1| 51 EReE 21 52|51 2 554 2
1 B28 |LMUO_AO 161 | AN28 [LMU1_A0
2 F25 LMUO_Al 162 | AJ25 |LMU1_A1
3 G25 |LMUO_A2 163 | AH25 [LMU1_A2
4 A25 |LMUO_A3 164 | AP25 |LMU1_A3
5 B25 LMUO_A4 165 | AN25 |LMU1_A4
6 C25 |LMUO_A5 166 | AM25 |LMU1_A5
7 F23 [LMUO_A6 167 | AJ23 |LMU1_A6
8 D24 [LMUO_A7 168 | AL24 |LMU1_A7
9 C24 |LMUO_A8 169 | AM24 |LMU1_AS8
10 A23 |LMUO_A9 170 | AP23 |LMU1_A9
11 D28 |[LMUO_A10 171 | AL28 |LMU1_A10
12 E24 |LMUO_A11 172 | AK24 |LMU1_A11
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13 B23 |LMUO _A12 173 | AN23 [LMU1 A12
14 B29 |LMUO _A13 174 | AN29 (LMU1 A13
15 G27 |LMUO_Al14/WE_N 175 | AH27 |LMU1_Al14/WE_N
16 H27 |LMUO_A15/CAS N 176 | AG27 |LMU1 _A15/CAS N
17 H26 |LMUO_A16/RAS N 177 | AG26 |[LMU1 A16/RAS N
18 A3l [LMUO_Al7 178 | AP31l |LMU1 Al7
19 G26 |LMUO_BAO 179 | AH26 (LMU1 BAO
20 C28 |LMUO BA10 180 | AM28 LMU1 BAl
21 E23 LMUO_BGO 181 | AK23 |LMU1 BGO
22 E22 |LMUO BG1 182 | AK22 (LMU1 BG1
23 D30 (LMUO_CO 183 | AL30 |[LMU1 CO
24 C3l |LMUO C1 184 | AM31 |LMU1 C1
25 B32 [LMUO_C2 185 | AN32 |[LMU1_C2
26 B22 |LMUO_CKEO 186 | AN22 |LMU1_CKEO
27 D22 |LMUO_CKE1l 187 | AL22 |LMU1 CKE1l
28 C22 |LMUO_CKEZ2 188 | AM22 |LMU1_CKE2
29 A22 |LMUO_CKE3 189 | AP22 |LMU1_CKE3
30 E28 |LMUO_CSO 190 | AK28 |LMU1 _CS NO
31 B31 |LMUO_CS1 191 | AN31 |LMU1_CS N1
32 E30 |LMUO_CS2 192 | AK30 |LMU1_CS N2
33 A30 [LMUO_CS3 193 | AP30 |LMU1 CS N3
34 G28 |LMUO_ODTO 194 | AH28 |LMU1_ODTO
35 F29 |LMUO_ODT1 195 | AJ29 |LMU1 ODT1
36 F28 LMUO_ODT2 196 | AJ28 [LMU1 ODT2
37 B30 [LMUO_ODT3 197 | AN30 |[LMU1 _ODT3
38 P16 |LMUO _BP_ZN 198 | AA17 LMU1 BP _ZN
39 F22 LMUO_ACT_N 199 | AJ22 (LMU1 _ACT_N
40 G22 |LMUO _BP_ALERT_N 200 | AH22 [LMU1_BP_ALERT_N
41 H22 |LMUO BP_MEMRESET L | 201 | AG22 |[LMUl1 BP_MEMRESET L
42 A28 |[LMUO_PAR 202 | AP28 |LMU1l PAR
43 N17 |LMUO_BP_VREF 203 | AB18 [LMUl1 BP_VREF
44 F30 |LMUO _D OBV 204 | AJ30 (LMU1 D OBV
45 E25 LMUO_CLK _CO 205 | AK25 |[LMU1 CLK CO
46 D25 |LMUO_CLK_TO 206 | AL25 [LMU1_CLK_TO
47 F26 [LMUO _CLK_C1 207 | AJ26 |[LMU1_CLK C1
48 E26 LMUO CLK T1 208 | AK26 |LMU1 CLK T1
49 B26 [LMUO _CLK_C2 209 | AN26 [LMU1_CLK_C2
50 A26 |LMUO _CLK_ T2 210 | AP26 [LMU1 CLK T2
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51 D27 |LMUO CLK C3 211 | AL27 |LMU1 CLK C3
52 C27 |LMUO CLK T3 212 | AM27 |LMUL1 CLK T3
53 D11 |LMUO _DQS CO 213 | AL11 [LMU1 DQS _CO
54 E13 |LMUO DQS C1 214 | AK13 [LMU1_DQS C1
55 D15 |LMUO DQS C2 215 | AL15 [LMU1_DQS C2
56 F19 (LMUO_DQS C3 216 | AJ19 [LMU1_DQS C3
57 H34 [LMUO_DQS C4 217 | AG34 |LMU1_DQS C4
58 E34 |LMUO _DQS C5 218 | AK34 [LMU1_DQS C5
59 T34 [LMUO_DQS C6 219 | W34 [LMU1_DQS C6
60 M34 |LMUO _DQS C7 220 | AC34 |LMU1_DQS C7
61 C19 [LMUO DQS C8 221 | AM19 [LMU1_DQS C8
62 All |LMUO DQS C9 222 | AP11 |LMU1_DQS C9
63 E12 |LMUO_DQS _C10 223 | AK12 (LMU1 DQS_C10
64 Al5 |LMUO_DQS C11 224 | AP15 [LMU1 _DQS C11
65 E18 [LMUO_DQS C12 225 | AK18 [LMU1_DQS _C12
66 H32 |LMUO_DQS _C13 226 | AG32 LMU1 DQS _C13
67 E32 |LMUO_DQS Ci4 227 | AK32 LMU1 DQS_Ci14
68 T31 |LMUO_DQS C15 228 | W31 |LMU1_DQS C15
69 M31 [LMUO_DQS _C16 229 | AC31 [LMU1_DQS _C16
70 Al19 |LMUO_DQS _C17 230 | AP19 (LMU1_DQS_C17
71 Al10 [LMUO_DQO 231 | AP10 (LMU1 DQO
72 Cil |LMUO_DQ1 232 | AP13 [LMU1 DQ1
73 B13 [LMUO_DQ2 233 | AN13 [LMU1 DQ2
74 Al3 |LMUO _DQ3 234 | AM11 |LMU1 _DQ3
75 E10 |LMUO _DQ4 235 | AK10 (LMU1 DQ4
76 D10 |LMUO_DQ5 236 | AL10 LMU1 _DQ5
77 Al2 |LMUO_DQ6 237 | AP12 |LMU1 _DQ6
78 C13 |LMUO_DQ7 238 | AM13 [LMU1 DQ7
79 Gl12 |LMUO _DQS8 239 | AH11 LMU1 DQ8
80 F15 [LMUO_DQ9 240 | AK15 [LMU1_DQ9
81 E15 |LMUO_DQ10 241 | AJ15 [LMU1 DQ10
82 Gl11 |LMUO_DQ11 242 | AH12 (LMU1 DQ11
83 G10 |LMUO_DQ12 243 | AH10 |LMU1 DQ12
84 F10 LMUO_DQ13 244 | AH14 (LMU1 DQ13
85 G13 |LMUO _DQ1i4 245 | AH13 [LMU1 DQ14
86 G14 |LMUO_DQ15 246 | AJ10 |[LMU1 DQ15
87 Al4  ILMUO_DQ16 247 | AP14 [LMU1 DQ16
88 B14 |LMUO _DQ17 248 | AN14 (LMU1 DQ17
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89 B17 |LMUO DQ18 249 | AN17 [LMU1 DQ18
90 Al7 |LMUO _DQ19 250 | AP17 |LMU1 DQ19
91 D14 |LMUO_DQ20 251 | AL14 (LMU1 DQ20
92 Cl14 |LMUO DQ21 252 | AM14 |LMU1 DQ21
93 Al6 [LMUO _DQ22 253 | AP16 |LMU1 DQ22
94 C17 |LMUO_DQ23 254 | AM17 LMU1 DQ23
95 G17 |LMUO_DQ24 255 | AH16 [LMU1 DQ24
96 F20 |LMUO_DQ25 256 | AK21 |[LMU1 DQ25
97 E21 LMUO_DQ26 257 | AJ20 (LMU1 DQ26
98 G16 |LMUOQO_DQ27 258 | AH17 |LMU1 DQ27
99 F16 |LMUO _DQ28 259 | AJl6 |[LMU1 DQ28
100 E16 LMUO_DQ29 260 | AL19 [LMU1 DQ29
101 D19 |LMUO_DQ30 261 | AK16 (LMU1 _DQ30
102 G20 |LMUO_DQ31 262 | AH20 (LMU1_DQ31
103 G34 |LMUO_DQ32 263 | AG30 [LMU1 DQ32
104 H30 |LMUO_DQ33 264 | AE31 [LMU1 DQ33
105 K31 |LMUO_DQ34 265 | AH34 LMU1 DQ34
106 K32 |LMUO_DQ35 266 | AE32 [LMU1 DQ35
107 H29 |LMUO_DQ36 267 | AG29 (LMU1 _DQ36
108 G30 |LMUO_DQ37 268 | AH30 [LMU1_DQa37
109 J33 LMUO_DQ38 269 | AF33 [LMU1 DQ38
110 J31 LMUO_DQ39 270 | AF31 [LMU1_DQ39
111 D33 |LMUO_DQ40 271 | AL33 [LMU1 _DQ40
112 G32 |LMUO _DQ41 272 | AH32 |LMU1 DQ41
113 G33 |LMUO_DQ42 273 | AH33 [LMU1_DQA42
114 D34 |LMUO_DQ43 274 | AL34 (LMU1 DQ43
115 D32 |LMUO _DQ44 275 | AL32 |[LMU1 DQ44
116 F31 |LMUO_DQ45 276 | AJ31 [LMU1 DQ45
117 F33 |LMUO_DQ46 277 | AJ33 [LMU1 _DQ46
118 C33 (LMUO_DQ47 278 | AM33 |LMU1_DQ47
119 R34 |LMUO_DQA48 279 Y33 |LMU1_DQ48
120 R33 |LMUO_DQA49 280 Y34 |LMU1_DQ49
121 U32 [LMUO_DQ50 281 V31l |[LMU1 DQ50
122 U3l |LMUO _DQ51 282 V32 |LMU1 DQ51
123 P34 LMUOQO_DQ52 283 | AA34 (LMU1 DQ52
124 P32 LMUO_DQ53 284 | AA32 [LMU1 DQ53
125 T32 LMUO_DQ54 285 | W32 [LMU1 DQ54
126 U34 |LMUO_DQ55 286 V34 |LMU1 _DQ55
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127 L32 |LMUQO_DQ56 287 | AD32 |[LMU1 DQ56
128 P31 [LMUO_DQ57 288 | AD34 |LMU1 DQ57
129 N32 |LMUO_DQ58 289 | AB32 (LMU1 DQ58
130 L34 |LMUOQO_DQ59 290 | AA3l |LMU1 DQ59
131 K34 |LMUO_DQ60 291 | AE34 |[LMU1 DQ60
132 L33 LMUO_DQ61 292 | AE33 [LMU1 DQ61
133 N33 [LMUO _DQ62 293 | AB33 |LMU1 DQ62
134 N34 [LMUO _DQ63 294 | AB34 |LMU1 DQ63
135 Al18 [LMUO_CBO 295 | AP18 [LMU1 CBO
136 D21 |LMUO CB1 296 | AN18 LMU1 CB1
137 B18 |LMUO CB2 297 | AL21 |LMU1 CB2
138 A21 |LMUO_CB3 298 | AP21 [LMUl CB3
139 D17 |LMUO_CB4 299 | AL17 LMU1l CB4
140 B20 |LMUO_CB5 300 | AL18 |[LMU1_CB5
141 D18 |LMUO_CB6 301 | AP20 ILMU1_CB6
142 A20 |LMUO_CB7 302 | AN20 [LMU1_CB7
143 D12 |LMUO_DQS TO 303 | AL12 LMU1_DQS TO
144 D13 |[LMUO_DQS T1 304 | AL13 [LMU1_DQS T1
145 D16 |LMUO_DQS T2 305 | AL16 |[LMU1_DQS T2
146 E19 |LMUO_DQS T3 306 | AK19 [LMU1_DQS T3
147 J34  |LMUO_DQS T4 307 | AF34 [LMU1_DQS_T4
148 F34 |LMUO_DQS T5 308 | AJ34 |[LMU1_DQS T5
149 T33 |LMUO_DQS T6 309 | W33 |[LMU1_DQS T6
150 M33 [LMUO _DQS T7 310 | AC33 [LMU1_DQS T7
151 C20 |LMUO _DQS T8 311 | AM20 |LMU1_DQS T8
152 B11 [LMUO _DQS T9 312 | AN11 |LMU1_DQS T9
153 F12 LMUO _DQS T10 313 | AJ12 |LMU1 DQS T10
154 B15 |LMUO _DQS T11 314 | AN15 LMU1 DQS T11
155 F18 |LMUO_DQS T12 315 | AJ18 [LMU1 DQS T12
156 H31 |[LMUO_DQS T13 316 | AG31 |LMU1 DQS T13
157 E31 |LMUO_DQS T14 317 | AK31 [LMU1 DQS T14
158 R31 |LMUO_DQS T15 318 Y31 |[LMU1_DQS T15
159 L31 LMUO _DQS T16 319 | AD31 |[LMU1 DQS T16
160 B19 |LMUO DQS T17 320 | AN19 [LMU1_DQS T17

2.1.1.2 PCle B|jIfE R

% 2-2 FT-2000/4 PCle 5|JJH1E B

F51

51801

G541

F5 2

5110 2

FE42
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400
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322 AM1 |PEUO _X16 TXP1 401 C3 |PEULl X16 TXP1
323 AL3 |PEUQO_X16 TXP2 402 D1 |[PEUl X16 TXP2
324 AK1 |PEUO_X16 TXP3 403 E3 |PEULl X16 TXP3
325 AJ3 |PEUO_X16 TXP4 404 F1 |PEULl X16 TXP4
326 AH1 |PEUO _X16 TXP5 405 G3 |PEU1 X16 TXP5
327 AG3 |PEUO_X16 TXP6 406 H1 |PEUL X16 TXP6
328 AFl [PEUQO _X16 TXP7 407 J3 PEU1l X16 TXP7
329 AE4 |PEUQO_X16 TXP8 408 K2 |PEU1 X16 TXP8
330 AD2 |PEUO_X16 TXP9 409 L4 |PEULl X16 TXP9
331 AC4 |PEUO_X16 TXP10 410 M2 |PEU1_X16 _TXP10
332 AB2 |PEUO_X16 TXP1l 411 N4 |PEULl X16 TXP1l1
333 | AA4 PEU0_X16_TXP12 412 P2  |PEU1_X16_TXP12
334 Y2 |PEUO_X16_TXP13 413 R4 |PEU1_X16 TXP13
335 W4  |PEUO_X16_TXP14 414 T2 |PEUL X16 TXP14
336 V2 |PEUO_X16 TXP15 415 U4 |PEUL X16 TXP15
337 AN4 PEUO_X16_TXNO 416 A4 PEU1_X16 _TXNO
338 AM2 [PEUO_X16 TXN1 417 C4 |PEUL X16_TXN1
339 AL4 |PEUO_X16 TXN2 418 D2 |PEUL X16 TXN2
340 AK2 |PEUO_X16 TXN3 419 E4 |PEU1_X16_TXN3
341 AJ4  |PEUO_X16_TXN4 420 F2 |PEU1 _X16_TXN4
342 AH2 |PEUO _X16 TXN5 421 G4 |PEUL _X16 TXN5
343 AG4 |PEUO_X16 TXNG6 422 H2 |PEUL1_X16_TXNG6
344 AF2 |PEUO_X16 TXN7 423 J4 PEU1 _X16 TXN7
345 AE3 |PEUO_X16 TXN8 424 K1 |PEU1 X16 TXN8
346 AD1 |PEUO X16 TXN9 425 L3 |PEU1_X16_TXN9
347 AC3 |PEUO_X16_TXN10 426 M1 |PEU1_X16 TXN10
348 AB1 |PEUO _X16 TXN11 427 N3 [PEU1l X16 TXN11
349 AA3 |PEUO_X16 TXN12 428 P1 |PEU1l X16 TXN12
350 Y1l |PEUO_X16 TXN13 429 R3 |PEU1_X16 TXN13
351 W3 |PEUO_X16 TXN14 430 T1 |PEUl X16 TXN14
352 V1 |[PEUO_X16 TXN15 431 U3 |PEUL X16_TXN15
353 AP6 |PEUO_X1 TXP 432 T10 |PEU1_X1 TXP
354 AP5 [PEUO X1 TXN 433 T9 |PEUL X1 TXN
355 AM5 [PEUO_X16 RXPO 434 A7 |PEU1 X16 RXPO
356 AL7 |PEUO_X16 RXP1 435 B5 |PEU1 X16 RXP1
357 AK5 |PEUO_X16 RXP2 436 C7 |PEUl X16 RXP2
358 AJ7 |PEUO_X16_RXP3 437 D5 |PEU1_X16 RXP3
359 AH5 |PEUO_X16 RXP4 438 E7 |PEU1l X16 RXP4
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360 AG7 |PEUO_X16 RXP5 439 F5 |PEUl X16 RXP5
361 AF5 [|PEUQO_X16 RXP6 440 G7 |PEU1l X16 RXP6
362 AE7 |PEUO_X16 RXP7 441 H5 |PEULl X16 RXP7
363 AD6 |PEUO_X16 RXP8 442 J8 PEU1l X16 RXP8
364 AC8 |PEUO_X16 RXP9 443 K6 |PEUL1 X16 RXP9
365 | AB6 [|PEUO_X16 _RXP10 444 L8 |PEU1_X16 _RXP10
366 AA8 |PEUO _X16 RXP11 445 M6 |PEUl X16 RXP11l
367 Y6 |PEUO_X16 RXP12 446 N8 [PEULl X16 RXP12
368 W8 |PEUO_X16 RXP13 447 P6 |PEU1_X16 _RXP13
369 V6 |PEUO _X16 RXP14 448 R8 |PEU1_X16 RXP14
370 U8 |PEUO_X16 RXP15 449 T6 |PEULl X16 RXP15
371 AM6 [PEUO_X16 RXNO 450 A8 |PEU1 X16 RXNO
372 AL8 |PEUO_X16 RXN1 451 B6 |PEU1_X16 RXN1
373 AK6 |PEUO_X16 RXN2 452 C8 |PEULl X16_RXNZ2
374 AJ8 |PEUO_X16_RXN3 453 D6 |PEU1_X16 _RXN3
375 AH6 |PEUO_X16 RXN4 454 E8 |PEU1l_X16_RXN4
376 AG8 |PEUO_X16 RXN5 455 F6 |PEU1l_X16_RXN5
377 | AF6 [|PEU0_X16_RXN6 456 G8 |PEU1_X16_RXN6
378 AE8 |PEUO_X16_RXNT7 457 H6 |PEULl X16_RXN7
379 AD5 |PEUO_X16 _RXN8 458 J7 PEU1_X16_RXN8
380 AC7 |PEUO_X16 RXN9 459 K5 |PEU1 X16 RXN9
381 AB5 |PEUO_X16_RXN10 460 L7 |PEU1_X16_RXN10
382 AA7 |PEUO_X16 RXN11 461 M5 |PEU1_X16 RXN11
383 Y5 |PEUO_X16 RXN12 462 N7 |PEU1l X16 RXN12
384 W7 |PEUO_X16 RXN13 463 P5 |PEU1_X16_RXN13
385 V5 |PEUO_X16_RXN14 464 R7 |PEU1_X16 RXN14
386 U7 [PEUO X16 RXN15 465 T5 |PEUL1l X16 RXN15
387 AN8 |PEUO_X1_RXP 466 V10 |[PEU1_X1 RXP
388 AN7 |PEUO_X1 RXN 467 V9 |PEU1_X1 RXN
389 AF11 |PEUO_X1 X16 REFCLKP 468 K29 |PEU1_CO_CLKREQ
390 AF12 [PEUO_X1 X16 REFCLKN 469 J28 |PEU1_C1 CLKREQ
391 N27 [|PEUO_CO _CLKREQ 470 M28 [PEU1_C2 CLKREQ
392 L27 |PEUO_C1 CLKREQ 471 J23 |PEU1 X1 ATBO
393 L26 |PEUO_C2 _CLKREQ 472 K23 [PEU1 X1 _ATB1
394 | AB9 |PEUO_X1_ATBO 473 | V24 |PEU1_X16_ATBO
395 AB10 |PEUO X1 ATB1 474 V26 |PEU1 X16 ATB1
396 Y9 [PEUO_X16_ATBO 475 | M21 [PEU1_X1 REXT
397 Y10 |PEUO_X16 ATB1 476 | W23 [PEU1_X16 REXT
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398 | AA13 [PEUO_X1_REXT 477 | AA26 |PEU1_X16 REFCLKP
399 V13 |PEUO_X16_REXT 478 Y26 |PEU1_X16_REFCLKN
479 L23 |PEU1l X1 REFCLKP
480 L22 |PEUL1 X1 _REFCLKN

2.1.1.3 FIKPAKM(RGMINE] IS B

# 2-3 FT-2000/4 RGMII 5| {5 R

el gl EREEZN Frg2 | 5l 2 EREY
481 J14  |RGMIIO_TXDO 495 M1l |RGMII1_TXDO/GPIO1_A2
482 K14 [RGMIIO_TXD1 496 K11 [RGMII1_TXD1/SPI0_CSN1
483 J15  |RGMIIO_TXD2 497 L10 |[RGMII1_TXD2/SPI0_CSN2
484 J13  |RGMII0_TXD3 498 N11 |RGMII1_TXD3/GPIO0_B3
485 K13 [RGMIIO_GTX_CLK | 499 L11 |[RGMIIL_GTX_CLK
486 K15 |RGMIIO_TX_CTL 500 M10 |RGMII1_TX_CTL/GPIOO B4
487 K12 |RGMIIO_RXDO 501 P10 [RGMII1_RXDO/GPIO0_BO
488 J12 |RGMII0_RXD1 502 P9 |RGMII1_RXD1/GPIO0_B1
489 J11  |RGMIIO_RXD2 503 N10 |RGMII1_RXD2/GPIO0_B2
490 L12 |RGMIIO_RXD3 504 M9 [RGMII1_RXD3/GPIO1_A0
491 L13 |RGMIIO_RX_CLK 505 K10 [RGMII1_RX_CLK
492 J10  |RGMIIO_RX_CTL 506 K9 |RGMII1_RX_CTL/GPIO1_Al
493 K18 |RGMIIO_MDC 507 H9 |RGMII1_MDC
494 K22 |[RGMII0_MDIO 508 J21  |RGMII1_MDIO

2.1.1.4 HMThetEO 5| HER

2 2-4 FT-2000/4 HAhIhRER: D 5] H1E B

F5 1 |5l RN F52 |52 E5 2

509 P27 |CLK_REF 560 | AB28 |QSPI_WP_IO2

510 | K20 [POR_N 561 | U26 |QSPI_HOLD 103

511 | T26 [PWR_CTRO 562 | AF16 [12C0_SDA

512 | R29 [PWR_CTR1 563 | AG18 [12C0_SCL

513 L14 |ALL PLL_LOCK/I2C_1 SCL | 564 |AD27|SD_DETECT

514 L15 [CRU-CLKOBVI2C_LSDAV | oo | ADI5 IsD_CMDIGPIOL B1
GPIO0_AO - -

515 J18 |CRU_RST OK 566 | AE22 |SD_CLK/GPIO1_B2

516 | AE16 [LPC_CLK 567 | AF28 |SD_DATO/GPIO1_B3

517 | AF9 [LPC_IRQ OUTEN/I2C3 SCL | 568 | AE21 |SD_DAT1/GPIO1_B4

518 | AE15 [LPC_LAD_OUTEN/I2C3 SDA| 569 | AD26 |SD_DAT2/GPIO1_B5

519 | AE19 [LPC_RSTN_O 570 | AF24 |SD_DAT3/GPIO1_B6

520 | AE18 [LPC_LFRAME_N 571 | AA28 [RSVD31 FLOAT

521 | AD14 [LPC_IRQ N 572 | AA27 [RSVD32_FLOAT

13




PHYTIUM €&

FT-2000/4 AbBE 255040 F it

522 | AF25 [LPC_LDRQ N 573 | K25 [PEUO_LINKUPO
523 | AE12 [LPC_LADO/GPIOL_A3 574 | K24 |PEUO_LINKUP1
524 | AF18 [LPC_LAD1/GPIOL_A4 575 | N26 |PEUO_LINKUP2
PEUL_LINKUPO/GPIOO_
525 | AE24 [LPC_LAD2/SPI1_CSN3 576 | AB29
- - A7/SCI
526 | AD28 |LPC_LAD3/SPI0_CSN3 577 | AE11 |SPI0_SCK/GPIO1_A6
527 | AD13 [HDA_SDIO 578 | AF17 |SPI0_SO/GPIO1_A7
528 | AE25 [HDA_SDO 579 | AG15 |SPI0_SI/GPIO1_BO
529 | AF20 [HDA BCLK 580 | AF10 |SPI0_CSNO/GPIO1_A5
530 | AE20 [HDA RST 581 | P29 |RSVDO_UP
531 | AE23 [HDA_SYNC 582 | U29 |RSVDZ1 UP
532 | K16 [CAN_RXDO/SWDITMS SWJ | 583 | V29 |[RSVD2_UP
533 | AA29 [CAN_TXDO/PEUL_LINKUPL | 584 |AC28 |RSVD3_UP
CAN_RXD1/12C2_SCL/SWDO
534 J19 - - 585 | H19 |RSVD4 UP
| SWJ
CAN_TXD1/PEUL_LINKUP2/
535 16 - - 586 | W29 |RSVD5_UP
NTRST_SWJ
CAN_RXD2/12C2_SDA/TDO
536 | AG19 - - —| 587 | H18 |RSVD6_UP
SWiJ -
537 J20 |CAN_TXD2/TDI_SWJ 588 | K19 |RSVD7_DOWN
538 | AE17 [TCK_SWJ 589 | AE14 |RSVD8_DOWN
539 | AE28 [UART_0_TXD 590 | N28 |RSVD9_DOWN
540 | AD16 [UART_0_RXD 591 | K28 |RSVD10_DOWN
541 | H15 [UART_0 DSR_N/GPIOO A3 | 592 | W27 [RSVD11l_DOWN
542 | AC27 [UART_0_RTS_N/GPIO0_A5 593 | T28 |RSVD12_DOWN
543 | AB27 [UART_0_DTR_N/GPIOO_A6 | 594 | J25 |RSVD13_DOWN
544 | K17 |UART_0_CTS_N/GPIO0_Al 595 | J24 |RSVD14_DOWN
545 | K21 [UART_O RI_N/GPIO0_A4 596 | L29 |RSVD15 DOWN
546 J17 |UART_0_DCD_N/GPIOO_A2 | 597 |AB30 |RSVD16_DOWN
547 | AE29 [UART 1 _TXD 598 | N29 |RSVD17_DOWN
548 | AF14 [UART_1_RXD 599 | M26 [RSVD18_DOWN
UART _2_TXD/SPI1_SCK/HD
549 | AF13 —= - 600 | P26 |RSVD19 DOWN
A SDI1 -
UART_2_RXD/SPI1_CSNO/GP
550 | AF23 = - 601 | T27 |RSVD20 DOWN
100_B5 -
UART _3_TXD/SPI1_SI/HDA
551 | AF15 —= - —| 602 | P28 |RSVD21 DOWN
SDI3 -
UART_3_RXD/SPI1_SO/HDA
552 | AF19 - - 603 | T29 |RSVD22 DOWN

| SDI2
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553 U27 |QSPI_CSNO 604 AE13 [RSVD23 DOWN
554 AD29 |QSPI_CSN1/GPIO1_B7 605 AF21 [RSVD24 DOWN
555 u28 (?SBP;—CSNZISPILCSNUGPIO 606 K27 |RSVD25 FLOAT
556 R26 (?S;_CSNS/SPILCSNZIGPIO 607 Y29 |[RSVD26 FLOAT
557 R27 |QSPI_SCK 608 AC29 |RSVD27 FLOAT
558 W28 |QSPI_SO_100 609 | N30 |RSVD28 FLOAT
559 Y28 |QSPI_SI 101 610 M29 |RSVD29 FLOAT
2.1.1.5 HEIIHER
# 2-5 FT-2000/4 HJESIHIE R
R 5] BS54
611 |[AC11, AD11, AD9, AE10, AB11 PEUO_X16_AVDD
612 [N21 PEU1 X1 AVDD
613 |[AB22, T22, AC22, AC23 PEU1 X16_AVDD
614 R11, U11l, Wil PEUO_X16_AVDDH
615 (P21 PEU1 X1 AVDDH
616 |[AA23, AB23, U23 PEU1_X16_AVDDH
617 |[AA12, T12, V12, Y12 PEUO_X16_AVDDCLK
618 (P20 PEU1 X1 AVDDCLK
619 V25, W24, W25 PEU1_X16_AVDDCLK
620 |[AB13, AB21, P12 VDDPST
621 |JAB17, N16 VAA
622 [R17, AD21 VDDA
623 (V22 PLL_VDDREF
624 |Y22 PLL_VDDPOST
625 (W21 PLL_VDDHV
626 |[AA21 RSVD30_FLOAT
627 |Y21 VDD_3V3
628 |L21 EFUSE_VQPS
ABl14, AB20, N19, P18, A24, A27, AG25, Al24, AK27,
629 AL23, AL26, AL29, AM30, AP24, AP27, C30, D23, M15, VDDO
M18, M20, AG23, AB15, AB19, AAl6, AA18, H23, D26,
D29, E27, H25, F24, N14
R13, R19, R14, R24, P13, P15, U16, U18, Ul1l3, AC24,
AC12, AC16, M25, P25, T25, AD25, AD19, AD17, AE27,
630 |AE26, AB25, L18, AC26, W13, AA14, Y15, Y19, V15,\VDD

V17, V19, W14, W16, W18, U22, U24, T13, T15, T17,
T19, T21, T23, Y25, L25, P23, R20, M13, Ul4, M24,
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N12, N24, U20, AA10, L16

AS, A6, A9, A29, A32, AAl, AA2, AA5, AA6, AA9,
AA20, AA24, AA25, AA30, AA33, AB3, AB4, AB7, ABS,
AB24, AB31, AC1, AC2, AC5, AC6, AC9, AC10, AC13,
AC14, AC15, AC17, AC18, AC19, AC20, AC21, AC30,
AC32, AD3, AD4, AD7, AD8, AD10, AD12, AD30, AD33,
AEl, AE2, AE5, AF8, AG24, P14, T20, R15, P22, N23,
N15, N13, AB16, M27, AD20, L20, AD22, AD23, AD24,
N25, AD18, AB26, T18, U15, Ul7, U19, U25, U30, U33,
V3, V4, V7, V8, V11, V21, V30, V33, W1, W2, W5,
W6, W9, W10, W12, W20, W22, W26, W30, Y3, Y4,
Y7, Y8, Y11, Y13, Y17, Y24, Y30, Y32, P24, P30, P33,
R1, R2, R5, R6, R9, AE6, AE9, AE30, AF3, AF4, AF7,
AA1S5, AA19, V14, V16, V18, V20, V23, H24, G24, AA22,
W15, W17, W19, Y14, Y16, Y18, Y20, Y23, AAll, AB12,
R21, R23, T14, T16, U21, R10, R12, R16, R18, R22,
R25, R30, R32, T3, T4, T7, T8, T11, T24, T30, U1,
U2, U5, U6, U9, U10, U12, L2, L5, L6, L9, L30, K33,
M3, M4, M7, M8, M12, M14, M16, M17, M19, M22,
M23, M30, M32, N1, N2, N5, N6, N9, N18, N20, N22,
N31, P3, P4, P7, P8, P11, F32, G1l, G2, G5, G6, G9,
631 |G15, G18, K26, V28, R28, P17, P19, G21, G23, G29, |VSS
G31, H3, H4, H7, H8, H10, H11l, H12, H13, H14, H16,
H17, H20, H21, H28, H33, J1, J2, J5, J6, J9, J22, J26,
J27, J29, J30, J32, K3, K4, K7, K8, K30, L1, D9, D31,
El, E2, E5, E6, E9, E11, E14, E17, E20, E29, E33, F3,
F4, F7, F8, F9, F11, F13, Fl14, F17, F21, F27, ALZ20,
L28, V27, AF22, AF26, AF27, AF29, AF30, AF32, AGl,
AG2, AG5, AG6, AGY, AG10, AG1l, AG12, AG13, AG14,
AG16, AGLl7, AG20, AG21, AG28, AG33, AH3, AHA4,
AH7, AH8, AH9, AH15, AH18, AH19, AH21, AH23, AH24,
AH29, AH31, AJl, AJ2, AJ5, AJ6, AJ9, AJll, AJ13, All4,
B9, B10, B12, B16, D20, B21, B24, B27, B33, Cl1, C2,
C5, C6, C9, C10, C12, D3, D4, D7, D8, G19, C26, C29,
AC25, L24, Y27, AJl7, AJ21, AJ27, AJ32, AK3, AK4,
AK7, AK8, AK9, AK1l, AK14, AK17, AK20, AK29, AK33,
AL1, AL2, ALS, AL6, ALY, AL31l, AM3, AM4, AM7,
AMS8, AM9, AM10, AM12, AM15, AM16, AM18, AMZ21,
AM23, AM26, AM29, AM32, AM34, AN2, AN5, ANG,
AN9, AN10, AN12, AN16, AN21, AN24, AN27, AN33,
AP3, AP4, AP7, AP8, AP9, AP29, AP32, B2, B3, B4,
B7, B8, C15, Cl16, C18, C21, C23, C32, C34, L19, L17
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PHYTIUM €&

FT-2000/4 AbBE 255040 F it

2.1.2 B H5IEUEH
MR 5 SR AR, Bk DDR. PCle fidi% 115
A ) B N B A5 5 2K 0 A2

FIWRLE T e+ 11 o
IR BN RAE, AR EINAES

KET. FIAEHXAWE 2-6 s, KPUIfE

A 51 BT LA

M= The, BALRERIATIRENIIEE 0

0~LhifiE

* 2-6 SIMEHE

SEAEHIL S,

i 2 PR AR OGRS A 5, RIEE S
RF o WMBTHIT 7 IS IR E G R, HARYE SEhr B 5 5oRRs 8 g
G B L SRR, L nBRBhEE ST AR
% (FT-2000 VY%A FRZR G2 T W) AR
2 FoRA—AN 5 R A

ERE

51 e e 1 Thfig 2 R h HRE [T RE O 1) NC A3
L14 ALL PLL_LOCK / 12C_1 SCL SEL * 2-35
L15 CRU_CLK_OBV GPIO0_A0 I2C_1 SDA SEL * 2-35
K17 / GPIO0_A1 UART 0 CTS N SEL et AN LEl
7 / GPIO0_A2 UART 0 DCD_N| SEL et ANl El
H15 / GPIO0_A3 UART 0 DSR_N SEL AN El
K21 / GPIO0_A4 UART 0 RIN SEL =
AC27 / GPIO0_A5 UART 0 RTS N SEL =7
AB27 / GPIO0_A®6 UART_0 DTR_N SEL e ANl
AB29 / GPIOO_A7 PEU1_LINKUPO SEL e AN ]
AA29 / CAN_TXDO PEU1_LINKUP1 SEL kA= ENEl
J16 NTRST_SWJ CAN_TXD1 PEU1_LINKUP2 SEL #* 2-35
J20 TDI_SWJ CAN_TXD2 / SEL #* 2-35
K16 SWDITMS_SWJ CAN_RXDO / SEL #* 2-35
J19 SWDO_SWJ CAN_RXD1 12C2_SCL SEL #* 2-35
AG19 TDO_SWJ CAN_RXD2 12C2_SDA SEL #* 2-35
AF9 / LPC_IRQ OUTEN 12C3_SCL SEL =
AE15 / LPC_LAD OUTEN 12C3_SDA SEL =
AG18 12C_0_SCL / / SEL #* 2-15
AF16 12C_0_SDA / / SEL #* 2-15
AF10 SPI0_CSNO GPIO1_A5 / SEL #* 2-20
AE11 SPI0_SCK GPIO1_A6 / SEL #* 2-20
AF17 SPI0_SO GPIO1_A7 / SEL #* 2-20
AG15 SPI0_SI GPl01_B0 / SEL #* 2-20
AD15 SD_CMD GPl01_B1 / SEL #* 2-29
AE22 SD CLK GPIO1_B2 / SEL * 2-29
AF28 SD_DATO GPIO1_B3 / SEL * 2-29
AE21 SD _DAT1 GPIO1_B4 / SEL * 2-29
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PHYTIUM T B FT-2000/4 4h 53 5% 504 it
AD26 SD_DAT?2 GPl01_B5 / SEL * 2-29
AF24 SD_DAT3 GPIO1_B6 / SEL * 2-29
AD27 SD_DETECT / / SEL * 2-29
AF20 HDA_BCLK / / SEL #* 2-33
AE20 HDA_RST / / SEL #* 2-33
AE23 HDA_SYNC / / SEL #* 2-33
AE25 HDA_SDO / / SEL #* 2-33
AD13 HDA _SDIO / / SEL * 2-33
AD16 UART_0_RXD / / SEL * 2-24
AE28 UART 0 _TXD / / SEL * 2-24
AF14 UART 1 RXD / / SEL * 2-24
AE29 UART 1 TXD / / SEL * 2-24
AF23 UART 2 RXD SPI1_CSNO GPIO0_B5 SEL #* 2-24
AF13 UART_2 TXD SPI1_SCK HDA_SDI1 SEL * 2-24
AF19 UART_3 RXD SPI1_SO HDA_SDI2 SEL * 2-24
AF15 UART_3 TXD SPI1_SI HDA_SDI3 SEL * 2-24
u27 QSPI_CSNO / / SEL #* 2-18
AD29 QSPI_CSN1 GPIO1_B7 / SEL #* 2-18
u28 QSPI_CSN2 SPI1_CSN1 GPIO0_B6 SEL #* 2-18
R26 QSPI_CSN3 SPI1_CSN2 GPIO0_B7 SEL #* 2-18
R27 QSPI_SCK / / SEL #* 2-18
W28 QSPI_SO_100 / / SEL #* 2-18
Y28 QSPI_SI_lO1 / / SEL #* 2-18
AB28 QSPI_WP_102 / / SEL #* 2-18
U26 QSPI_HOLD_103 / / SEL #* 2-18
AE12 LPC_LADO GPIO1_A3 / SEL * 2-22
AF18 LPC_LAD1 GPIO1_A4 / SEL * 2-22
AE24 LPC_LAD2 SPI1_CSN3 / SEL * 2-22
AD28 LPC_LAD3 SPI0_CSN3 / SEL * 2-22
K25 PEUO_LINKUPO / / NONE * 2-11
K24 PEUO_LINKUP1 / / NONE * 2-11
N26 PEUO_LINKUP2 / / NONE #* 2-11
N27 |PEUO_CO CLKREQ / / SEL #* 2-11
L27 |PEUO_C1 CLKREQ / / SEL #* 2-11
L26 |PEUO_C2 CLKREQ / / SEL #* 2-11
K29 |PEU1_CO CLKREQ / / SEL #* 2-11
J28  |PEU1_C1_CLKREQ / / SEL #* 2-11
M28 |PEU1_C2 CLKREQ / / SEL * 2-11
L13 RGMII0_RX_CLK / / SEL * 2-13
K13 |RGMIIO_GTX_CLK / / SEL * 2-13
K12 RGMII0_RXDO / / SEL * 2-13
J12 RGMII0_RXD1 / / SEL * 2-13
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PHYTIUM €&

FT-2000/4 422282045 it
J1 RGMII0_RXD2 / / SEL *® 2-13
L12 RGMII0O_RXD3 / / SEL #* 2-13
J10 RGMII0_RX_CTL / / SEL #* 2-13
J14 RGMII0_TXDO / / SEL #* 2-13
K14 RGMII0_TXD1 / / SEL #* 2-13
J15 RGMII0_TXD2 / / SEL #* 2-13
J13 RGMII0_TXD3 / / SEL #* 2-13
K15 RGMIIO_TX_CTL / / SEL *® 2-13
K18 RGMII0_MDC / / SEL *® 2-13
K22 RGMII0O_MDIO / / SEL *® 2-13
K10 RGMII1_RX_CLK / / SEL *® 2-13
L11 |RGMII1_GTX_CLK / / SEL *® 2-13
P10 / RGMII1_RXDO GPIO0_B0O SEL e A EN ]
P9 / RGMII1_RXD1 GPIO0_B1 SEL T FLRH
N10 / RGMII1_RXD2 GPIO0_B2 SEL AN El
M9 / RGMII1_RXD3 GP101_A0 SEL AN El
K9 / RGMII1_RX_CTL GPIO1_A1 SEL AN El
M11 RGMII1_TXDO / GPIO1_A2 SEL #* 2-13
K11 RGMII1_TXD1 / SPI0_CSN1 #* 2-13
L10 RGMII1_TXD2 / SPI0_CSN2 SEL #* 2-13
N11 RGMII1_TXD3 / GPIO0_B3 SEL #* 2-13
M10 | RGMII1_TX_CTL / GPIO0_B4 SEL #* 2-13
H9 RGMII1_MDC / / SEL #* 2-13
J21 RGMII1_MDIO / / SEL #* 2-13
P27 CLK_REF / / NONE #* 2-35
J18 CRU_RST OK / / NONE #* 2-35
T26 PWR_CTRO / / NONE #* 2-35
R29 PWR_CTR1 / / NONE #* 2-35
AE19 LPC_RSTN_O / / NONE #* 2-35
AE18 | LPC_LFRAME_N / / NONE #* 2-35
K20 POR_N / / PULLUP #* 2-35
AE16 LPC_CLK / / PULT\IDOW * 2-22
AD14 LPC_IRQ_N / / PULLUP * 2-22
AF25 LPC_LDRQ N / / PULLUP * 2-22
AE17 TCK_SWJ / / PULLUP #* 2-35
EE
reserved: f#Fd SEL: bRy HaFH AT AC PULLUP: [# €1 H 47 s fH
/2 7S, RIARAE A NONE: A& b F s fH PULLDOWN: [& % {4 FH N Hz HBH

NC PR R A& DY BEFR I A 5| B A R 92 B s st (L v B B Oy b
E THRORE), WIS AT RE S AR AMRES I E0S A @R L S IRel
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PHYTIUM & & FT-2000/4 407 34 %00 Tt
ot B SR B R, @R BN RDRAS, B3I ANFAMR R A [
A F Nt DU RE B 52 H 51 AV AE 1 B B B M sl A Y, 5 ) T R B BRI RE A
%K NC 51 I NS B IR T B B s MR (A BRI e N Rz, it
HREREEIF 1D o

2.2 DDR4 SDRAM #:1

DDR # #2841 DDR PHY #& FT-2000/4 F1 ) Fr Ab K S AR B S5,
EH S EAMEsS A BRI .
® 7 DDR3. DDR3L. DDR4 #pi¥;

® 7 ¥f UDIMM. SODIMM. RDIMM. LRDIMM;
® CRFIMERA AL

DDR4: x4. x8. x16; DDR3: x8. x16; DDR3L
® CFFHIR EE A

DDR4——3200MT/s; DDR3L——1600MT/s; DDR3—2133MT/s
® CIFHIREEIIH L

DDR4——1.2V; DDR3L——1.35V; DDR3——1.5V

x8+ x16

® 7 FF 1/2/4 4> Rank;

® U FEFMA DDR Vi@, BAMEERE 64 NMEALA 8 N ECC 25
Bro VER: SZHIEM 2 bk s 77 SUPR ), 7248 FH %4~ DDR G#iE R,
PRI TE | A7 75 b AR — 3

® FFEZHRINFETAE, (U5 DRAM [T DDR 2 i % o 5% Wi Al

® DDR4 B33 f 3DS. DBI;

® RPN FEHAE, TERLE 2-7;

® TR AMAZUL X DDR3. DDR3L. DDR4 %3fF, JELE 2-8.

% 2-7 ZH:¥) DDR4/DDR3/DDRAL I 7S84 4

DRAM K7 A CL! tRCD? tRP? CWL*
DDR4 3200 20/22/24 20/22/24 20/22/24 16/20
DDR4 2933 19/20/21/22 | 19/20/21/22 | 19/20/21/22 16/20
DDR4 2666 17/18/19/20 | 17/18/19/20 | 17/18/19/20 14/18
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PHYTIUM & & FT-2000/4 AbFEA 4R T
DDR4 2400 15/16/17/18 15/16/17/18 15/16/17/18 12/16
DDR4 2133 14/15/16 14/15/16 14/15/16 11/14
DDR4 1866 12/13/14 12/13/14 12/13/14 10/12
DDR4 1600 10/11/12 10/11/12 10/11/12 9/11
DDR3 2133 11/12/13/14 11/12/13/14 11/12/13/14 10

DDR3/DDR3L 1866 11/12/13 11/12/13 11/12/13 9

DDR3/DDR3L 1600 8/9/10/11 8/9/10/11 8/9/10/11 8

DDR3/DDR3L 1333 7/8/9/10 7/8/9/10 7/8/9/10 7

DDR3/DDR3L 1066 6/7/8 6/7/8 6/7/8 6

DDR3/DDR3L 800 5/6 5/6 5/6 5

T

1. CL: CAS Latency (i & REBIEMRS#1E 2. tRCD: RAS-to-CAS delay (173 i 4 Eli5 5 i 4 I 4T

LUEAO)

3. tRP: Precharge Period (Jil 75 Hi s 1] & HA%0)

B %O

4. CWL: CAS Write Latency (54 215 2048 (1 84 & 15

#HO

% 2-8 Wi DDR4 B4 S

DRAM Hiifi 25 & DRAM 44 R BN R AT Bank M4% A&
2Gb 128Mx16 14/10 8 2KB
2Gb 256Mx8 14/10 16 1KB
2Gb 512Mx4 15/10 16 512B
4Gb 256Mx16 15/10 8 2KB
4Gb 512Mx8 15/10 16 1KB
4Gb 1Gx4 16/10 16 512B
8Gb 512Mx16 16/10 8 2KB
8Gb 1Gx8 16/10 16 1KB
8Gb 2Gx4 17/10 16 512B
16Gb 1Gx16 17/10 8 2KB
16Gb 2Gx8 17/10 16 1KB
16Gb 4Gx4 18/10 16 512B
2Gb 128Mx16 14/10 8 2KB
2Gb 256Mx8 14/10 16 1KB
2Gb 512Mx4 15/10 16 512B
4Gb 256Mx16 15/10 8 2KB
4Gb 512Mx8 15/10 16 1KB
4Gb 1Gx4 16/10 16 512B
8Gb 512Mx16 16/10 8 2KB
8Gb 1Gx8 16/10 16 1KB
8Gb 2Gx4 17/10 16 512B
16Gb 1Gx16 17/10 8 2KB
16Gb 2Gx8 17/10 16 1KB
16Gb 4Gx4 18/10 16 512B
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FT-2000/4 AbBE 255040 F it

% 2-9 ¥ DDR3/DDRAL #eih & 5404

LMUX_A14/WE_N

LMUx_A15/CAS_N

LMUx_A16/RAS_N

LMUx_A17

LMUx_BAO

LMUx_BA1

LMUx_BGO

LMUx_BG1

DRAM iUk 75 & DRAM ZH 4T CER bR A Bank ™% WA=
512Mb 32Mx16 12/10 8 2KB
512Mb 64Mx8 13/10 8 1KB

1Gb 64Mx16 13/10 8 2KB
1Gb 128Mx8 14/10 8 1KB
2Gb 128Mx16 14/10 8 2KB
2Gb 256Mx8 15/10 8 1KB
4Gb 256Mx16 15/10 8 2KB
4Gb 512Mx8 16/10 8 1KB
8Gb 512Mx16 16/10 8 2KB
8Gb 1Gx8 16/11 8 2KB
* 2-10 WAREDESUY
554 LD Eiiipa NC AbFE 772

LMUx_A0 o) B

LMUx_A1

LMUx_A2

LMUx_A3

LMUx_A4

LMUx_A5

LMUx_A6

LMUx_A7

LMUx_A8

LMUXx_A9 DDR3/4 SDRAM #:[1

LMUx_A10 Hy B ] A A E

LMUx_A11 i 5 BankArray .

LMUx_A12 BankGroup 2§

LMUx_A13

LMUx_CO

LMUx_C1

LMUx_C2

DDR3/4 SDRAM i#i&
] ChiplD, -+ 3DS 2%

RIA7 it o

LMUx_CKEO

O|j0oj0o|0o|j0o|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O

DDR3/4 SDRAM j&iE

N
A

¥ | HE | HE | HE | B | He | HE| B BB | B | HE | HE | HE R | B

guffouglonffonggond fonfiouglongiougion fonggong foug fouglond fougonl fong fonglouf fouglond fouggo o fou

H

22




PHYTIUM T B FT-2000/4 4h 53 5% 504 it
LMUx_CKE1 0 M B e (S 5 =
LMUx_CKE2 o) B
LMUx_CKE3 o) B

LMUx_CS0 o) B
LMUx_CS1 0 DDR3/4 SDRAM ifii& PSS
LMUx_CS2 o) )P R PSS
LMUx_CS3 o) B
LMUx_ODTO o] s =
 MUx ODT1 5 DDR3/4 SDRAM ifii& o
= (1% 2% v G T HE, BHL )
LMUx_ODT2 o} PR =
RefE IG5
LMUx_ODT3 o] =
LMUx_BP_ZN 1/0 Py OGS =7
LMUX_ACT_N 0 A%Ct'vat'on 2+ SR B
DDR3/4 SDRAM ifii& o
LMUx_BP_ALERT_N I e pS Sl
DDR3/4 SDRAM ifii& e
LMUx_BP_MEMRESET_L o) o =B
DDR3/4 SDRAM i i& e
LMUx_PAR o} ke s 2 =7
DDR3/4 SDRAM ifii& e
LMUx_BP_VREF I 2%t o A =7
DDR3/4 SDRAM ifii& e
LMUx_D_oBY O | wmsee, AT ER o
LMUx_CLK_CO0 o) B
LMUx_CLK_TO o] =T
LMUx_CLK_C1 ¢} =T
LMUx_CLK_T1 o] JY#% DDR3/4 SDRAM =T
LMUx_CLK_C2 o) B TE 1 22 53 B =
LMUx_CLK_T2 ¢} =T
LMUx_CLK_C3 o] =T
LMUx_CLK_T3 o) B
LMUx_DQS_Co0 1/0 B
LMUx_DQS_T0 1/0 B
LMUx_DQS_C1 1/0 B
LMUx_DQS_T1 1/0 B
LMUx_DQS_C2 I/0 }8 ‘E‘% D?Rsm‘ SDF‘{A‘M P> Sl
== 18 T8 1) HHE 7 Oy ik d —
LMUx_DQS_T2 I/0 i =T
LMUx_DQS_C3 110 i B
LMUx_DQS_T3 I/0 =T
LMUx_DQS_C4 I/0 =T
LMUx_DQS_T4 I/0 b= S
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LMUx_DQS_C5 I/0 =
LMUx_DQS_T5 1/0 B
LMUx_DQS_C6 1/0 B
LMUx_DQS_T6 1/0 B
LMUx_DQS_C7 1/0 P
LMUx_DQS_T7 1/0 P
LMUx_DQS_C8 1/0 B
LMUx_DQS_T8 I/0 =
LMUx_DQS_C9 I/0 =
LMUx_DQS_T9 I/0 =
LMUx_DQS_C10 I/0 =
LMUx_DQS_T10 I/0 b= S
LMUx_DQS_C11 I/0 =
LMUx_DQS_T11 1/0 =
LMUx_DQS_C12 1/0 =
LMUx_DQS_T12 1/0 N
LMUx_DQS_C13 1/0 B
LMUx_DQS_T13 1/0 B
LMUx_DQS_C14 1/0 B
LMUx_DQS_T14 I/0 =T
LMUx_DQS_C15 I/0 =T
LMUx_DQS_T15 I/0 =T
LMUx_DQS_C16 I/0 =
LMUx_DQS_T16 I/0 =T
LMUx_DQS_C17 I/0 =T
LMUx_DQS_T17 1/0 B
LMUx_DQO 1/0 B
LMUx_DQ1 1/0 B
LMUx_DQ2 1/0 B
LMUx_DQ3 1/0 B
LMUx_DQ4 1/0 B
LMUx_DQ5 I/0 =T
LMUx_DQ6 I/0 =T
LMUx_DQ7 I/0 DDR3/4 SDRAM & iH =
LMUx_DQ8 1/0 ) 64 Fr g EE {5 =
LMUx_DQ9 I/0 =T
LMUx_DQ10 I/0 =T
LMUx_DQ11 1/0 =T
LMUx_DQ12 1/0 =T
LMUx_DQ13 1/0 =T
LMUx_DQ14 1/0 =T
LMUx_DQ15 1/0 =T

24



PHYTIUM & % FT-2000/4 4b38 525042 -1t

LMUx_DQ16 I/0 =
LMUx_DQ17 1/0 B
LMUx_DQ18 1/0 B
LMUx_DQ19 1/0 B
LMUx_DQ20 1/0 P
LMUx_DQ21 1/0 P
LMUx_DQ22 1/0 B
LMUx_DQ23 I/0 =
LMUx_DQ24 I/0 =
LMUx_DQ25 I/0 =
LMUx_DQ26 I/0 =
LMUx_DQ27 I/0 b= S
LMUx_DQ28 I/0 =
LMUx_DQ29 1/0 =
LMUx_DQ30 1/0 =
LMUx_DQ31 1/0 N
LMUx_DQ32 1/0 B
LMUx_DQ33 1/0 B
LMUx_DQ34 1/0 B
LMUx_DQ35 I/0 =T
LMUx_DQ36 I/0 =T
LMUx_DQ37 I/0 =T
LMUx_DQ38 I/0 =
LMUx_DQ39 I/0 =T
LMUx_DQ40 I/0 =T
LMUx_DQ41 1/0 B
LMUx_DQ42 1/0 B
LMUx_DQ43 1/0 B
LMUx_DQ44 1/0 B
LMUx_DQ45 1/0 B
LMUx_DQ46 1/0 B
LMUx_DQ47 I/0 =T
LMUx_DQ48 I/0 =T
LMUx_DQ49 I/0 =T
LMUx_DQ50 I/0 =T
LMUx_DQ51 I/0 =T
LMUx_DQ52 I/0 =T
LMUx_DQ53 1/0 =T
LMUx_DQ54 1/0 =T
LMUx_DQ55 1/0 =T
LMUx_DQ56 1/0 =T
LMUx_DQ57 1/0 =T
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LMUx_DQ58 I/0 =
LMUx_DQ59 1/0 B
LMUx_DQ60 1/0 B
LMUx_DQ61 1/0 B
LMUx_DQ62 1/0 P
LMUx_DQ63 1/0 P
LMUx_CBO 1/0 B
LMUx_CB1 I/0 =
LMUx_CB2 I/0 =
LMUx_CB3 I/0 DDR3/4 SDRAM j#iH b S
LMUx_CB4 1/0 IR I B E 5 5 =
LMUx_CB5 I/0 b= S
LMUx_CB6 I/0 =
LMUx_CB7 1/0 =
2.3 PCle 0

FT-2000/4 [f] PCle 4% 143y PEUO fil PEU1 Wi 1, BEi% PEU #5837 #F PCle
3.0 e, PCle M4 LA IR 2-11 Por.
PCle 4% FURFPE W T -
® 7 ¥F Root Complex #1 End Point Pifh i, #pkn it &
® ik PEU 3t 34 Lanes, % —A> X16 F1—A> X1, H - X16 AJ#i7H
A X8;
® PEU M4 DMA 513, —i—5HANliE.

% 2-11 PCle Bk

(EiEl b N ik NC kb3 77X

PEUO_LINKUPO O  |PCle # | #3 (] Linkup0 {55 pS Sl

PEUO_LINKUP1 PCle &l #5 1) Linkupl {5

PEUO_LINKUP?2 PCle f%ifill#5 [1Y Linkup2 {55

PEU1_LINKUPO PCle #%#il#5 1 1 Linkup0 {55

PEU1_LINKUP1 PCle %1l 1 1) Linkupl {55

PEU1_LINKUP2 PCle %l 1 1) Linkup2 {55

PEUO_X16_TXP0 PEUOQ X16 PMA lane0 % #% & 47404

PEUO_X16_TXP1 PEUOQ X16 PMA lanel % #% & 47404

PEUO_X16_TXP2 PEUOQ X16 PMA lane2 2% #% & 47404

PEUO_X16_TXP3 PEUO X16 PMA lane3 & % 2% & 17548

PEUO_X16_TXP4 PEUO X16 PMA lane4 &% 4% 5 AT 5085

PEUO_X16_TXP5 PEUO X16 PMA lane5 & % 2% & 1754

G | BT | O | BT | o | BT | O | BT | O | D | O | D
HE [ HE [ HE (HF (HE (BB | Hr | HY | HE | B

o|/0o|0|0O|O0|O|O|O|O|O|0O|O

PEUO_X16_TXP6 PEUO X16 PMA lane6 & i%#% i 47504
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PEUO_X16_TXP7

PEUO X16 PMA lane7 k1% 2% & AT 50

=

PEUO_X16_TXP8

PEUO X16 PMA lane8 % i% #% 5 47 3

e

¥ IH

PEUO_X16_TXP9

PEUO X16 PMA lane9 % i% #% 5 47 53

N
A

PEUO_X16_TXP10

PEUO X16 PMA lanel0 % 3% #& & AT 58

¥ IH

N
A

PEUO_X16_TXP11

PEUO X16 PMA lanell % 3% #& & AT 53R

¥ IH

N
A

¥ IH

PEUO_X16_TXP12

PEUO X16 PMA lanel2 % 3% #& & AT 508

N
A

PEUO_X16_TXP13

PEUO X16 PMA lanel3 3% #& & AT H0E

¥ IH

N
A

PEUO_X16_TXP14

PEUQ X16 PMA lanel4d 3% %% & AT 54

PEUO_X16_TXP15

PEUQ X16 PMA lanel5 7 3% %% & AT 54

PEUO_X16_TXNO

PEUO X16 PMA lane0 1% 2% & 475005

PEUO_X16_TXN1

PEUO X16 PMA lanel 1% 2% & 475008

PEUO_X16_TXN2

PEUO X16 PMA lane2 1% 2% & AT 50

PEUO_X16_TXN3

PEUO X16 PMA lane3 k1% 2% # 47 4

PEUO_X16_TXN4

PEUO X16 PMA laned %1% #% #4753

PEUO_X16_TXN5

PEUO X16 PMA lane5 %1% #% #4753

PEUO_X16_TXN6

PEUO X16 PMA lane6 % i% #% & 47 53

PEUO_X16_TXN7

PEUO X16 PMA lane7 % i #% 547 538

PEUO_X16_TXNS

PEUO X16 PMA lane8 % i% #% 5 47 %3

PEUO_X16_TXN9

PEUO X16 PMA lane9 %1% 2% 5 47 %3

PEUO_X16_TXN10

PEUO X16 PMA lanel0 7 3% & & A7 5

PEUO_X16_TXN11

PEUQ X16 PMA lanell 3% %% & AT 5

PEUO_X16_TXN12

PEUO X16 PMA lanel2 3% % & AT 54

PEUO_X16_TXN13

PEUO X16 PMA lanel3 3% % & AT 5

PEUO_X16_TXN14

PEUO X16 PMA lanel4d 3% s AT 5

PEUO_X16_TXN15

PEUO X16 PMA lanel5 & 3% 5% & 47 ¥4

PEUO_X1 _TXP

PEUO X1 PMA lane0 % i% #& & AT 504

PEUO_X1_TXN

PEUO X1 PMA lane0 % i% #& & AT 50

PEUO_X16_RXPO

PEUO X16 PMA lane0 435 2% 5 47 Hidls

PEUO_X16_RXP1

PEUO X16 PMA lanel U5 28 5 47 Hdls

PEUO_X16_RXP2

PEUO X16 PMA lane2 435 2% 5 47 Hidls

PEUO_X16_RXP3

PEUO X16 PMA lane3 435 2% 5 47 Hdls

PEUO_X16_RXP4

PEUO X16 PMA lane4 #2128 & 47 % 4

PEUO_X16_RXP5

PEUO X16 PMA lane5 #2215 2% & 47 ¥

PEUO_X16_RXP6

PEUO X16 PMA lane6 #2215 2% & 47 ¥

PEUQO_X16_RXP7

PEUO X16 PMA lane7 #2128 & 475 4

PEUO_X16_RXPS8

PEUO X16 PMA lane8 1/ 2% 5 47 %5 42

PEUO_X16_RXP9

PEUO X16 PMA lane9 21/ 2% 5 47 % 42

PEUO_X16_RXP10

PEUO X16 PMA lanel0 415 #8 & 47 ¥ 45

PEUO_X16_RXP11

PEUO X16 PMA lanell U5 8 & 47 545

PEUO_X16_RXP12

PEUO X16 PMA lane12 415 5 & 47 545

PEUO_X16_RXP13

PEUO X16 PMA lanel3 415 5 & 47 545

ivdididiv il aivalaiaisdisdi il aialaisdisdi il aioaiaisdisd i d iyl il alatans

PEUO_X16_RXP14
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PEUO X16 PMA lanel4 U5 8 & 47 5 ds
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PEUO_X16_RXP15

PEUO X16 PMA lanel5 42U 2% & 47 i3

=

PEUO_X16_RXNO

PEUO X16 PMA lane0 U5 2% 5 47 5 dis

e

¥ IH

PEUO_X16_RXN1

PEUO X16 PMA lanel U5 2% 5 47 5 dis

N
A

PEUO_X16_RXN2

PEUO X16 PMA lane2 U5 2% 5 47 5 dis

¥ IH

N
A

PEUO_X16_RXN3

PEUO X16 PMA lane3 U5 2% 5 47 5 dis

¥ IH

N
A

¥ IH

PEUO_X16_RXN4

PEUO X16 PMA lane4 U5 2% 5 47 5 dis

N
A

PEUO_X16_RXN5

PEUO X16 PMA lane5 U5 2% 5 47 5 dis

¥ IH

N
A

PEUO_X16_RXN6

PEUO X16 PMA lane6 #2215 % & 47 %4

PEUO_X16_RXN7

PEUO X16 PMA lane7 #2128 5 47 54

PEUO_X16_RXNS8

PEUO X16 PMA lane8 221/ 2% & 47 %z

PEUO_X16_RXN9

PEUO X16 PMA lane9 #2215 2% £ 47 %

PEUO_X16_RXN10

PEUO X16 PMA lanel10 12U 2% & 47 i3

PEUO_X16_RXN11

PEUO X16 PMA lanell 42Ul 2% & 47 54

PEUO_X16_RXN12

PEUO X16 PMA lane12 Uk #5% 5 17 %k 4

PEUO_X16_RXN13

PEUO X16 PMA lanel3 2 #5% 5 17 54

PEUO_X16_RXN14

PEUO X16 PMA lanel4 U 2% 5 4T %4

PEUO_X16_RXN15

PEUO X16 PMA lanel5 U #% 4T %4

PEUO_X1_RXP

PEUO X1 lane0 & i% &8 £ 178 H

PEUO_X1_RXN

PEUO X1 lane0 & i% &8 & 178 H5

PEUO_X1_X16 _REFCLKP

PEUO X1/X16 #h 2% st

PEUO_X1_X16_REFCLKN

PEUO X1/X16 #h#fZ2% s 4

Gulfouglonfiongion foufgoudfoul iouglond fougonl foul o foul foudloud fougsul fou

H | e | | HE(HE | HE | HE ) HE | EE | B EEHE

PEUO Ib#im A\ 05 2% 2 3 3t = CLKREQ

= ] 3
PEUO_CLKREQ 10 fous, IR R B4 IE AT R R AT 1 TQQ ;‘Qm
CLKREQ#4i th 152 1e I i i 11
PEUO_X1_ATBO I0  |PEUO X1 PMA 48t e 2k ps Sl
PEUO_X1_ATB1 10  |PEUO X1 PMA 48t s 2k pS Sl
PEUO_X16_ATBO 10  |PEUO X16 PMA LMK & 2k B
PEUO_X16_ATB1 I0  [PEUO X16 PMA LMt i 28 b= S
NS # 3.01KQ H
PEUO_X1 REXT I PEUO X1 PMA A FiLfH L
PEUO_X16_REXT | PEUO X16 PMA 4Bz #E B BHL 301K
BH 21 1
PEU1_X16_TXPO O  |PEUL X16 PMA lane0 3% %% 5 47 44 =7
PEU1_X16_TXP1 O  |PEUL X16 PMA lanel 3% %% 5 47 44k =7
PEU1 X16_TXP2 O  |PEUL X16 PMA lane2 i %% 5 47 44k =7
PEU1_X16_TXP3 O  |PEU1 X16 PMA lane3 &% &% & 474095 =
PEU1_X16_TXP4 O  |PEU1 X16 PMA lane4 % &% o 475035 =
PEU1_X16_TXP5 O  |PEU1 X16 PMA lane5 %% &% & 475035 =
PEU1_X16_TXP6 O  |PEU1 X16 PMA lane6 %% &% & 475035 =
PEU1_X16_TXP7 O  |PEU1 X16 PMA lane7 % &% & 475035 =
PEU1_X16_TXP8 O  |PEU1 X16 PMA lane8 % &% i 474045 =
PEU1_X16_TXP9 O  |PEUL X16 PMA lane9 %% %% & 17 4% =B
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PEU1_X16_TXP10

PEU1 X16 PMA lanel0 7 3% %% & 47 54

=

PEUL X16_TXP11

PEU1 X16 PMA lanell % 3% #& & AT H50RE

e

¥ IH

PEUL X16_TXP12

PEU1 X16 PMA lanel2 % 3% #& & AT 508

N
A

PEUL X16_TXP13

PEU1 X16 PMA lanel3 3% &t AT H0E

¥ IH

N
A

PEUL X16_TXP14

PEU1 X16 PMA laneld % 3% &t AT 53R

¥ IH

N
A

¥ IH

PEUL X16_TXP15

PEU1 X16 PMA lanel5 % 3% #& & AT 508

N
A

PEUL X16_TXNO

PEUL X16 PMA lane0 % i% #% 5 47 53

¥ IH

N
A

PEU1_X16_TXN1

PEU1 X16 PMA lanel & i% 2% s 4750

PEU1_X16_TXN2

PEU1 X16 PMA lane2 1% 2% & 47505

PEU1_X16_TXN3

PEU1 X16 PMA lane3 1% 2% & 4T85

PEU1_X16_TXN4

PEU1 X16 PMA laned 1% 2% & AT 5008

PEU1_X16_TXN5

PEU1 X16 PMA lane5 k1% 2% & 47508

PEU1_X16_TXN6

PEUL X16 PMA lane6 %1% 2% 5§ 47 4

PEU1_X16_TXN7

PEUL X16 PMA lane7 & i% #% #4753

PEU1_X16_TXNS

PEUL X16 PMA lane8 %1% #% #4753

PEUL_X16_TXN9

PEUL X16 PMA lane9 % i% #% & 47 53

PEU1_X16_TXN10

PEU1 X16 PMA lanel0 % 3% #& s AT 508

PEUL_X16_TXN11

PEU1 X16 PMA lanell % 3% #& s AT HR

PEU1_X16_TXN12

PEU1 X16 PMA lanel2 % 3% #& & AT 508

PEU1_X16_TXN13

PEUL X16 PMA lanel3 3% % & AT 5

PEU1_X16_TXN14

PEU1 X16 PMA lanel4d % 3% 5 s AT 5

PEU1_X16_TXN15

PEU1 X16 PMA lanel5 % 3% & & AT 53

PEU1 X1 TXP

PEU1 X1 PMA lane0 & i%#% & 175

PEU1_X1_TXN

PEU1 X1 PMA lane0 & i%#% & 175

PEU1_X16_RXPO

PEUO X16 PMA lane0 #2215 2% & 47 %

PEUL_X16_RXP1

PEUO X16 PMA lanel 435 28 5 47 Hdls

PEUL_X16_RXP2

PEUO X16 PMA lane2 435 2% 5 47 Hidls

PEUL_X16_RXP3

PEUO X16 PMA lane3 4315 2% 5 47 5 dls

PEUL_X16_RXP4

PEUO X16 PMA lane4 435 2% 5 47 5dls

PEUL_X16_RXP5

PEUO X16 PMA lane5 435 2% 5 47 $idls

PEUL_X16_RXP6

PEUO X16 PMA lane6 435 2% 5 47 Hidls

PEU1_X16_RXP7

PEUO X16 PMA lane7 #2128 & 475 4

PEU1_X16_RXPS8

PEUO X16 PMA lane8 221 #% & 47 ¥z

PEU1_X16_RXP9

PEUO X16 PMA lane9 #2215 2% & 47 ¥

PEU1_X16_RXP10

PEUO X16 PMA lane10 Bz 2% 5 1T 5

PEU1_X16_RXP11

PEUO X16 PMA lanell 42Uk 28 5 47 4

PEU1_X16_RXP12

PEUO X16 PMA lanel12 42Uk 28 5§ 47 4

PEU1_X16_RXP13

PEUO X16 PMA lanel3 415 8 & 47 545

PEU1_X16_RXP14

PEUO X16 PMA lanel4 U5 5 & 47 5 ds

PEU1_X16_RXP15

PEUO X16 PMA lanel5 415 8 & 47 5 ds

PEU1_X16_RXNO

PEUO X16 PMA lane0 U528 £ 47 535
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PEU1_X16_RXN1
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PEUO X16 PMA lanel U528 £ 47 545
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PEU1_X16_RXN2

PEUO X16 PMA lane2 #:U #% 5 47 %4

E:'-‘:'

=

N

PEUL X16_RXN3

PEUO X16 PMA lane3 U5 2% 5 47 5 dig

Y IH

N
A

¥ IH

PEU1_X16_RXN4

PEUO X16 PMA lane4 U5 2% 5 47 5 dis

N
A

PEUL X16_RXN5

PEUO X16 PMA lane5 U5 2% 5 47 5 dis

¥ IH

N
A

PEUL X16_RXNG6

PEUO X16 PMA lane6 U5 2% 5 47 5 dis

¥ IH

N
A

¥ IH

PEUL X16_RXN7

PEUO X16 PMA lane7 U5 2% 5 47 5 dls

N
A

PEUL X16_RXN8

PEUO X16 PMA lane8 U5 2% 5 47 5 dis

¥ IH

N
A

PEU1_X16_RXN9

PEUO X16 PMA lane9 #2215 2% & 47 %

PEU1_X16_RXN10

PEUO X16 PMA lanel10 12U 2% & 47 4R

PEU1_X16_RXN11

PEUO X16 PMA lanell 42Uk 2% & 47 %3

PEU1_X16_RXN12

PEUO X16 PMA lanel12 42U 2% & 47 54

PEU1_X16_RXN13

PEUO X16 PMA lanel13 42U 2% 5 47 4R

PEU1_X16_RXN14

PEUO X16 PMA lanel4 12U 2% & 47 54

PEUL_X16_RXN15

PEUO X16 PMA lanel5 Ui #% 5 17 %k 4

guifougiou [ougiou ko iouglof fouglon foug oo fougion

H¥ | H | HE | HE | HE | HE HE | HE | H

PEU1_X1 _RXP PEUO X1 PMA lane0 1S4 & 17 54
PEU1_X1_RXN PEUO X1 PMA lane0 #2548 547 £ 4
PEUL CO It A L 204 51 3 =2 CLKREQ B
PEU1_CO_CLKREQ /0 wbus, HHRERBE I LATF FATH g
CLKREQ#Hn i i 520 T i i 1
PEUL iy N\ 06 3% 4 2|3k 2 CLKREQ =y
PEU1 CLKREQ I/0 bus, i HORA MG IF LAT I AT HY T
CLKREQ#n 1 F 520 T i g 1
PEU1_X1_ATBO I/0  |PEUL X1 PMA ALt it 25 p SNl
PEU1 X1 _ATB1 I/0  [PEUL X1 PMA 0l it s 25 P
PEU1_X16_ATBO I/0 |PEUL X16 PMA HALL IR 4 25 =
PEU1 X16_ATB1 /0 |PEUL X16 PMA FALL IR 4 25 =
PEU1_X1 REXT | PEU1 X1 PMA MR it HLFH M 3.01KO 1
BHL 2] 1
PEU1 X16_REXT | PEU1 X16 PMA #h3iiAs #E FEL FH M 3.01KO 1
BHL 2] 1t
PEU1 X16 REFCLKP | PEUL X16 #MH 2 1 8h ps Sl
PEU1 X16 _REFCLKN | PEU1 X16 425 i o =7
PEU1 X1 REFCLKP | PEUL X1 4} 2 i g =7
PEU1_X1 REFCLKN | PEUL X1 4N &% w4
7: PEUL_LINKUP[2:01 L35 2-6, ZDhae NS G IThee 2, JEBRINTIRE, 18 F I /5 B E Ao ST &

HaHFR
PCle #r ik 2-12 Fios.

2.3.1

# 2-12 PCle it
P hal
X1

PCle
PEUO_X1]0]
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X16
PEUO_X16[0:15]
X8 | X8
PEU1_X1[0] X1
X16
PEU1_X16[0:15]
X8 | X8

232 AC HE. KRHERHEER

i o SO < (8], PCle MR MM E I 7. MG HARHE
0402, ZX{H A 176~265nF [{IHZ

i 2.2 AR, CPU AR HEBHAE 3.01K Q. K& 5 N 1% 1) HL B AR AAG v BB,
TR IZAME L BHR T RESENT CPU 51, 288 IT =il (5 5 % TR

Rext=3. 01K 1%

PEU_xx_REXT —

22 AR #EHLIE
2.4 FIKPIAM(RGMINE: O

24.1  FIRUUKM(RGMINEEOES B
*£ 2-13  FIELLRMRGMINE 5 it B

55 LN i it NC 4b# 7534
RGMII0_TXDO O RIZEHAL O =
RGMII0_TXD1 0 RILHHEAL 1 27
RGMII0_TXD2 0 RIEEAAL 2 =
RGMII0_TXD3 O RIZEHAL 3 =

RGMII0_GTX_CLK o] RIEEHERAFES B, S 125MHz FS
RGMIIO_TX_CTL 0 Rk pS Sl

RGMII0 —

RGMII0_RXDO | B s 0 Bt
RGMII0_RXD1 | P AR AL 0 e
RGMII0_RXD2 | BWEEAr 0 Bt
RGMII0_RXD3 | AR AL 0 b
RGMII0_RX_CLK | BB R R B, % 125MHz e
RGMII0_RX_CTL | el ekl Feh
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RGMII0_MDC 0 RO, NEMES pS Sl
RGMII0_MDIO 110 [EHEM, BEES MR HLEH
RGMII1_TXDO 0 RIEEARAL O ==
RGMII1_TXD1 0 RIEEARAL 1 PSS
RGMII1_TXD2 0 RAEEARAL 2 PSS
RGMII1_TXD3 0 RIEERAL 3 ==

RGMII1_GTX_CLK 0 RAEEIERFENS B, HiZ 125MHz =
RGMIIL_TX_CTL O RILFE Fir FLFH

RGMIIL RGMII1_RXDO | FHARAL 0 e AN
RGMII1_RXD1 | PG 0 TECHRE
RGMII1_RXD2 | PG 0 Nz HLBH
RGMII1_RXD3 | Bl w47 0 e AR

RGMII1_RX_CLK | PG R b, S48 125MHz FE
RGMII1_RX_CTL | el TECHRE
RGMII1_MDC 0 EWEO, MaMES =7

RGMII1_MDIO 110 |EHHEO, HEES e AN

2.4.2

FIK LA (RGMI1)E: T B Rp

T-IE LA (RGMINEE LR INER 2-14 s AliEE % CPU ) TX_CLK
IEPAEIR B PHY PR TX_CLK B 8 aE3R i f& PHY T+ 1 18 8 g 37 I [|] A
R R oR . NEREAH T e ZR AT YE FD 0~5.8ns, 584 AT LA & 22 S A (]
FOCRFEIF] o Xof T S SOl 38 g S T [V R R B 1) 75 53095 2 7T AR AN PHY &
(1) TX_CLK I #f aEiR 5% CPU W TX_CLK I8P 4EiR . HEIR Z7 A7 2L B
2% (FT-2000 V447 A BE 28 A m e T ) MG =T .

* 2-14 RGMII 32 1 5 44k

Rk

2
i

DR AF e PR AE

(B A e 4
Tc=-40~85<C;
VDDCORE =0.88V;

VDDQ =1.2V; &/
VDD_06=0.6V;
AVDD=0.8V;
VDDPST=1.71~1.89V)

TF-IK LK M (RGMINE 5 HEARS

T 1]

trT

10 ns

MBI TR

ter

WK 2.3

10 ns

MDIO E#/Emt Fy
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MDC B & J 1 | Mdc_cyc LK 2.4 | 8 | 500 | ns
MDIO iZ#ER 7
MDC I & 34 Mdc_cyc LK 25 8 500 | ns
MDIO &7 i (] Tmdio_setup K 2.6 20 ns
MDIO {45 7] Tmdio_hold WK 2.6 20 ns
RGMII ki@ iE ) 7
CLK_TX IE#¥% )& phy_txd_o
- - Tsk 0 1.0
KA 1) 25 SKeW ns
CLK_TX ¥ )= phy_txd_o
- - Tsk 0 1.0
B i 22 SKEW_eg "
PHY KAERTEhV% 5 TTJKLL | Phy_clk_dela
. - - i 2.7 0 5.8 ns
oK e e 2 y *
PHY S0 18 IS o SRR Teet - s
F 2 Sy ] P '
PHY S0 18 IS SRR i
\ Thold 1.0 ns
R 7 5] ]
RGMII #ZGE IE I
GMAC #UEER 275 5T | CPU_clk_del 0 sa | s
PHY i HH Bt b 1)l 2 ay '
GMAC HGETE R PR RS
L Tset e 2.8 1.0 n
SR ST T up =3 ;
GMAC HGETE R PR RS
A Thold 1.0 n
3R A5 P 1) °
LAD[3:0] ! ; } : : Y } | }H{
7 /%ﬁﬂ%%%%%$9igzii Eradi vl

Kl 2.3 GMAC JFRtEE

Ve a VAl 5 AV A VAV AV AV AVAVAVAVaVaVAYs
TS -

phy_mdio \\

K 2.4 MDIO B#:AER
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e Ve VAV AV st AV A e A AV eV eV AV eV aVaVaVaVaVaVa
| S ARNIVARNI AR VAR

K 2.5 MDIO ik

phy_gmii_mdc

! fo_stup " Tmdio_hola '}
phy_mdio X X

K 2.6 MDIO {8 37 AR R [A]

i phy_clk_delay
—

e e
' Tske

: : : -neg
phy_txd_o[3:0] ! : :
phy_t(3:0] ) phy_a[7:4] hy_ted[3:0] §- phy_bd[7:4] phy_ted[7:4] - phy_ted[3:0] f; phy_bed[7-4] | phy_ted[3:0) } phy_ted[7:4]
ey
e
clk_tx_at_phy ; ; \ )% \ / \ /—\ﬂ

2.7 RGMII Ki%IBiEN 7

phy_txen

aaaaaaaaaaaaaaa

Thald

RV S L T U O U A Y

2.8 RGMII B YSCEIEF
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4ns
Ins
I 3 | | ﬁ|

clk rx i | Ins

clk rx ifg/PER

|
! : clk rx iBAER

2.9 RX K AL 714

45 % /y 1000Mbps B, B & 114 8ns. [K o RGMII A& XUHS KRR, Hod
W9 ans. (HE TR G . I B S5 22 3 BOAN (R B8t e A b 48 ] (R AN 78
Ve, REHR AR 220 Ins (R S bndi 22 T L#BAE 1ns LAY , E4 K
BBk TR TETE 1~3ns [X [8] BP A5 2 R AL ER
2.512C #0H

251 IRCEOESSHHA
FT-2000/4 —3L4 4 4 12C #:11, fdwE 2-15 fizs.

£ 2-15 I2C #FEOHR

(E35 i N T ik NC AbFE 72
I2C_SCL 1/0 12C #1711 clock 155 e AN
I12C_SDA I/0 12C #2111 data {55 e AN

FT-2000/4 [#) 12C #2174 1.8V CMOS [ 10 B TEAL, 2 AMERI &AL
1.8V CMOS H°F, FRAEH 12C & F BP0l iy b AT v P 4
252 12C B E4RE

12C LRSS 2-16 fos: #5225 RGEN FPaniE 2.10 A1E 2.11.

% 2-16 12C 1T B

T 2 A W PR AE
i (B A e 4b- o
Rk e Te= -40-85C: b | AL
VDDCORE=0.88V;
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VDDQ=1.2V;
VDDPST=1.71~1.89V)

12C #leint
Jel B E], SCL to(scu) 0.51 -- us
HEALI ], SCL A Z il SDA | tsuscL LA 2.10 o1 ~
i (X EZN START 45 | spa) ‘ &
{REFI ], SCL MK f5 SDA .
. (xf START & EanH | oo 01 | - us
START %41) SPAL)
Jok R SEI ], SCL IS twscLL) 0.2 -- us
ik b HEE ], SCL & tw(scLH) 0.31 -- us
LR, SDA TE SCL 520 | tsuspav

N 0.1 -- ns
HR -SDLH)
LR¥EWS ], SDA 7E SCL =12 5 | thspa-

N 0.1 -- us
HR SDLL)
ok b i Hﬂ'li‘ﬂi 1 S'I:Oli | twspan B 211 0.2 3 s
START %12 [ SDA N )
EFFEFTE] (10%~90%) , SDA | tisoay - | 02 us
EFEFE] (10%~90%) , SCL | tyscu) -- 0.2 us
N (10%~90%) , SDA | tispa) -- 0.1 s
RS TE] (10%~90%) , SCL | tyscy - 0.1 us
FESTIN ], 7 SDA 2 1l SCL | tsuscLH 01 B s
B O STOP 44 SDAH) '
Jok b 457 B2 B 1), spike (A 25

tw(sp) - -- ns

i)
(5% ISR A0 ik Cb - 400 pF
12C KIikW 7
JE BRI ], SCL te(scL) 0.51 -- s
FEIR I E],SCL N 2] SDA A | tascLn- 01 B s
& R EJG 389 START 245 | spay W 211 .
ZEIR I} E], SDA M1KE| SCL ~
fie (i START M JEanfy | "ePAY 01 | - us
START 41) sett)
ok RS 1], SCL IS tw(scLL) 0.2 -- s
JikRF LI ], SCL 1y tw(scLH) 0.31 -- us
ZEIR I} [E], SDA A 24 F] SCL M | taspav- 01 B o
= SDLH)
AR E], SCL AR J5 SDAH | tyspLL- L 211 0
£y SDAV) N HS
Jok hRE G2 (8], 7E STOP A1 | twspan 01 B s
START %At 6] SDA N ) '
TR (10%~90%) , SDA | tisoay - | 02 us
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EFEFTE (10%~90%) , SCL | tyscu -- 0.2 us
RIS TE] (10%~90%) , SDA | tispa) - 0.1 us
RERS TR (10%~90%) , SCL | tiscy - 0.1 us
FEIRMT ], SCL /%] SDA & | tascun- 01
. -- S
(X STOP 444 SDAH) :
Bk el 2 B FLA B Co - 12 pF
» "L‘—| T (soa) tr (s PIHLI
r— —_ I - r _
| /1 \ ‘ rd
o T /X 7 NLX N
|4_|—,L tw(sp. d(SDAV-SDLH) (SP |
: | I | |( L’k twiscLw F ‘ ‘ | _.l '._ ¢ (\) | ‘
. I l

r;u;;;
(=
g
e
g
Yy
i

B )

I |
I I I I I ll*_ teso —:II b W— Becscn | L e I |
I I | bk tosor-soa I s (SCLH-SDAL) I }
R L Lo
Stop Start Repeated Stop

Start

Kl 2.10 12C $EURIN P

e tr —»l
— 4’» h tr(soa) _ Ii - _ (SDA) . H -
spA | | X / X X:_/ |\y\\/_>< \ !l‘
| M_}.p itw(SDAH \ _ tsu(smv—snml) [ | I \

| st | |
I } } | I treay ¥ |1—(SCW ; —  fe Swson ‘ I [ tascur-spam —Hl I k—}

e G U S Sl o s N
I } | : I ‘k_ to(scw) :j L — lh te(sn) : 1, L th(SDALSCLD) I }
| tv(spa-spLL) |

: } Lh—'—f th(spAL-SCLL) — Ll.j_ tasaz-ou) : }
L L
Stop Start Repeated Stop

Start

B 211 12C KIERFP
2.6 QSPI 0O
XFFHIThRR:

® UHFSPI. MR, PUZRA. DPI B, QPN By 2 Wil

® SR wp, AT IHZAEAEL QPI B, BRI IR AR A7
AR — PR AL B AR A5 SR B R, B RE DY A sl QP A5
AU, B R IR T g

® SCRFENIAMEIN SCK M. SCRENSMEEUR TR XN, Ehi)E
SCK SR A AR, REWS IERf L H flash N 25 F an LS LK 2-17.
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AIHFFHITIRE:

® [ 3 ¥F SPI Nand flash;
® ASCHF hold, &R PYLAN B QPI B < & HOLD#5! i, H AT
AR —IhREs
O ASTERIEMES, 4 wp HANGE OV AL HERS, flash ()4 FE RN R
Bhnd . H A SCRIX — B
® A3C¥F DDR AT [ fm 2 Wil
£ 2-17 HHGAILL
e | sk 4 ( fjﬁj) ﬂg%@:
- READID BEHL 1D 90 0
ljf(%% RDID I ID oF 0
D RSFDP B2H JEDEC AT INAE T KIS 4L 5A 35k 4
RDSR BHCRES T A7 2% 05 0
RDCR LU B A AT A 35 0
e RDAR BRI AR %547 &% 65 3k 4
j}j ; WRR BAFAR OREFARNRESEE | 01 0
WRDI Ak 04 0
WREN i RE 06 0
WRAR B NAEAT B A7 2% 71 35k 4
READ B 03 35k 4
4READ BEEEL 13 4
FAST _READ | PRiE L 0B 354
AFAST _READ | phisiszEx 0C 4
DOR 2 K H 2L 3B 3k 4
EHA 4DOR KLk K H 2L 3C 4
1EREF QOR U 28 4 52 HL 6B 3k 4
4QOR U 28 4 52 HL 6C 4
DIOR £ 1/0 2HL BB 34
4DIOR £ 1/0 2HL BC 4
QIOR O£k 1/0 2HL EB 34
4QIOR O£k 1/0 2HL EC 4
HFEIN PP T fE 02 35k 4
1ERER 4PP T fE 12 4
SE J X $ B 20 3k 4
BRI 4SE J X $ B 21 4
17 FES BE P D8 354
4BE Py DC 4
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| CE B R 60 0

T ANF Flash $diE Fbxt &R B A 257, WS T ME9iE; LIRS HE R e, RO SR 428

i

2.6.1 QSPI B:O{5 S

QSPI #2134 SPL, HAE 9 JE sl g v A E A4 e —4 1 ] 2.12 o,
CPU JE3hJ5, WJei@id v A Al SRSy A 30 4mid f5, i#id QSPI #1
1] QSPI_CSNO J7i& [ Flash i85 5 g [l 4, RHATHHIRTE L. QSPI 4% Ik an
£ 2-18 Firme

# 2-18 QSPI 4k

B i NJ%e iR NC AbH 77 =
QSPI_SCK 0 |N#ES =
OSP1SO_ 100 /o SPI: SO ##fEf5'9; THlEH, w&HA o

QSPI: 100, X [Ef&Hizk 0

SPI: SIHHR(ES: M, Bk N
QSPI_SI_lO1 1/0 OSPI: 101, A FFEL: 1 kAN

SPI: WP 5 {#&#" .
QSPI_WP_102 o QSPI: 102, X [rfk4isk 2 AR

SPl: HOLD (%5

QSPI_HOLD 103| 1/0 OSPI: 103, XU fEkRLE 3 kA= ENEl
QSPI_CSNO O [SPIO 05 Hik =T
QSPI_CSN1 O [SPIOHY 15 HI% =T
QSPI_CSN2 O [SPIOHY 25 Hik =T
QSPI_CSN3 O [SPIOH 3T HIi% =T

LR, W

QSPIiEdE 4 no

yes

2 Hnorflash

I=E) B
B 2.12 JBhiifs
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2.6.2 QSPI £k
QSPI £ M HRFHE IR 2-19.

# 2-19  QSPI 4 1 H kvt

MR 2% A 2 BRAE
(B A EE I
Tc=-40~85<C; o
Rk #§'5 | VDDCORE=0.88V; | ZRi\fH i o | f
VDDQ=1.2V; e =
AVDD=0.8V;
VDDPST=1.71~1.89V)
QSPI {5 5 H4r
MH
BAEAL T B Fsck ~5 ~5 300 ,
B AL S A 1A Psck 1/Fsck - -- -
QSPI_SCK & H1 . 50% ~ N
fisf ] e Psck )
QSPI_SCK i . °F ¢ 50% ~ s
fisf ] t Psck -
QSPI_CS {55 A& s 1| g 1
S B /b ] tcs 68 IMAECE | AR E ns
ER=Re R nl .
%Sr;l_cs TR Skl 213 116 | HiFRRE | SFRRE | ns
QSPLCS 1S5 | o, 116 | GRAE ! | GEEE | ns
I} 8]
QSPI % % % H
- 2
SCK AixtiRat ) | 00 330 P
QS‘PI LN €7 = A tsu ~ ) ~ s
FJ (]
QSPI #i N (RFF
Fef 1] fo - 1 - ns

E: WHERE, EZS5 (FT-2000 VURZABEAR A g e T R fAas i .

S
SEANNNN S GHE SR N AN

2.13  QSPI AL 7
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2.7SPI O
2.7.1  SPIEOESUHH

SPI0 11 SPI11 ¥y i A SPI #2111, W R Ti%E4#528 SPI Ak, SPI H#E 14
BaE 2-20 FioR.

% 2-20 SPI #HEE

(E85 PN e it NC Ab3# 75 5
SPI0_SCK 0 SPIO B85 5 b= S
SPI0_SO 0 SPIO #iE (55 FHlMH, &RHA b= S
SPIO_SI | SPIO ##E 55 ENHA, &t e AN
SPI0_CSNO 0 SPI0 1) 0 5 F ik =7
SPI0_CSN1 0 SPIO 1 1 5 Frik B
SPI0_CSN2 0 SPIO ] 2 5 Frik B
SPI0_CSN3 0 SPIO [t 3 5 ik =T
SPI1_SCK 0 SPI1 85 5 =T
SPI1_SO 0 SPIL H (55 FHUmit, RN =
SPI1_SI | SPIL #ii 59 ENIAN, Bkt AN G
SPI1_CSNO 0 SPIL 11 0 5 ik =T
SPI1_CSN1 0 SPIL [ 15 ik =T
SPI1_CSN2 0 SPI1 ¥) 2 5 Fik b= S
SPI1_CSN3 0 SPI1 1¥) 3 ‘5 ik b= S
272 SPIEOHKHE
# 2-21  SPI 4% HRRME
MR S% AT AYEN
(B A € A
- s Tc=-40~85<C; e
il B9 | Vpbcore=ossv: | g | Foct | T
VDDQ=1.2V;
VDDPST=1.71~1.89V)
SPI {55 LRI
CS FHIRE SCK ETFISIERt | tess 500 ns
5 - LB 2.14
CS TRt 5 SO ETHIMIER | tesp 3 us
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s SRS I s U s U W e W e

K 2.14 SPIKFE
2.8 LPC 0

LPC(low pin count)¥h % IO [ HL°F-5 CPU [¥) 1.8V CMOS A 37, [KfEfE
FI LPC ThAE I % 75 BEEAT F PG4 . HHEFE 08 P FSPAE 36085 Fr 8 CPLD J#H4T HA
i, CPLD H A A g f2 68 77, 34T WP % 4 i) ) Ab B E R S
LPC IRQ OUTEN. LPC LAD OUTEN {55 F T H P2 3 2 il AH 55 5 (10 %
N/ 7 ]
2.8.1 LPCE{E5 Ui

LPC # LR N 2-22 For.

*£ 2-22 LPC #EO4HHAR

59 fign N6 H it NC kb 775K
LPC_CLK | LPC B #hig AN, 33MHz N H
LPC_RSTN_O O |LPC HEfifg* =7
LPC_LFRAME_N O  |LPC frame #=#lE 5 pS Sl
LPC_IRQ_N 1/0  |Serial IRQ FH % J ity e Hh bt ¢ st 5 FH R HBH
LPC_LDRQ N O |&/ i B DMA KLk & HiZfE 5 e AN
LPC_LADO 110 |H#Efr o e A e N
LPC_LAD1 110 |#dEfr 1 e A EN
LPC_LAD?2 110 |#difr 2 e A EN
LPC_LAD3 110 |%¥af 3 e A EN
LPC_IRQ_OUTEN o) PB4 FH (1: CPU %, 0: CPU #ii\) B
HL P i 40 {8, B5 BH LPC_LADI0:3]1 77 [+ 5 e
LPC_LAD_OUTEN | Ol cpusaittt, 0: cPU A o

2.82 LPC s
% 2-23  LPC 410 B

TR & e FRAE
(B 7 A e 4b:
Te= -40~85<T;
’ <R (VA
VDDCORE=0.88V; /N SN
VDDQ=1.2V;
VDDPST= 1.71~1.89V)

=3
i

ik
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LPC 155 Rk
LPC I J& 31 Th 30 - ns
LPC iR UG PR FERS (8] | Tstart 30 -- ns
LPC i >R A& 4 7] Ttrans 300 -- ns
LCLK F JF #% s [\

Trt -- 5 ns
(10%~90% )
LCLK '~ [& #% wf d) LA 2.15

The -- 5 ns
(10%~90% )
LAD i AAFXS IR i) . 5 B ns
DANG 1sY
LAD % NAH R I8 £
e tin 0 " ns
57 Hsf ]

Tft

I
TrtII

|
|
| |
Lframett W

LADJ3:0]

|
|
|
:
|
T

Ttrans

- =t
7

l _€—4——|-——-Lb - —————

|
H
|
|
|
|
|
|
|

i

X ><$¢a

2.9 UART £0

:I
clock 1

rt ><Star l><_QLB_><Addr ><TAR ><Sync

clock clock clock

Kl 2.15 LPC &EAm

III
5<D:at.a:><TARII
1nl2!-mI 2 :1

I

clock |cio|:k' clock

FT-2000/4 1] UART 31 HFEN 1.8V CMOS HESEFRiE, 248 FH AR A 3

7% 1.8V CMOS HF, 75 dk47 P4

HRGITEME R, PR 115200bps.

2.9.1

UART #0555

UART 2 Ofidunsk 2-24 pis.

#* 2-24 UART #0#6k

2RiN UART 1 NRGERE O, HTH

(=85 i NI Efi1pa NC Ab# 5 =
UART_0_TXD o =
UART_0_RXD I e AR

UART 0 DSR_N I e AR
UART 0 RTS_N 0 UARTO 7u.6f5 H =T
UART_0 DTR_N o =
UART 0 CTS_ N I e AR
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UART 0 RI_N | e AN
UART 0 DCD N I ks cN e
UART_1_TXD 0 R ysgast
UART 1 _RXD | UARTL HH, BUNEREH. iz H B
UART_2 TXD 0 UART2 11 ys¥ast
UART_2_RXD I ks cN e
UART_3 TXD 0 UART3 1 ys¥ast
UART 3 RXD | e AN

29.2 UART #0554
UART % T HEFE IR 2-25 Fios.

% 2-25 UART 410 HpSME

WA PR AE
(B 75 B e 4
. Te= -40~85C; -
reit B9 1 Ubbcore=ossv: | m | e | T
VDDQ=1.2V;
VDDPST=1.71~1.89V)
S hmlingss
rxd A1 txd {8 HE B[] t 666 --
rxd A1 txd f5y HE ST B) (] ty 666 -- s
rxd A1 txd 15 5 LT [A] trT --
rxd 1 txd {5 5 T P[] ter LK 2.16 --
rxd Fl txd 15 5 & HF Vi 1.26 . v
rxd F txd 15 SR HT Vi -- 0.54
=S4 gnd K HLF VGND 0 025 | V

1;
1 L S
o

| A
tard i bit0 bitl bit2 bit3 bit4 bit5  bit6 bit7 Stop

te .

gnd Vano)

Kl 2.16 UART I )/FE
2.10 GPIO DO

FT-2000/4 7, ¥ GPIO #: I{E N RS2k,  H 75 34T B PR 4 1
PCB ##E i T
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FIEXU S ZRIG D0, AEBEAT 2T [ DI, n] BE A7 A P 28] 1t 1 T i i

1%, TLLTE CPU B4 18 A a5 B 500 {47 FfH .
2.10.1 GPIOEOES#HH

—44 32 4 GPIO 155, 434 GPIOO 1 GPIO1 Wi, % 16 41, BN X
SR ARIB BAL, Hb A L 8 A5 SRR AN I ThRE, 1 B 411 8 fifE
SRR R A 8 AL WHE SR AR, I A G B b kR
IR B A0 I R T B A . 7 R B BEASLER Y nT 4SS GPIOO AT GPIOT 7 %

Wikt BAFE R H . HWHRE S W ATR .

FHPRHT
S.

GPIOO

e pOIHA
T

» > Corel)

T
N Core2

» Core3

2.17 GPIO &5 #1&

GPIO [ i ansk 2-26 Fzx, & H GPIO Ui IR 2-27 Ais.

*£ 2-26 GPIO AR

(=85 LR k! it NC ib#E 775
GPI00_A0 I/0 e AN Cl
GPIO0O_A1l 1/0 e AN Cl
GPIO0_A2 1/0 e AN Cl

= GPIO0 PORTA[0:7], i lkrhfg. :
GPTO0 A3 VO bt A, AR R
GPIO0_A4 1/0 . A ENEl
GPIO0_A5 1/0 e AN Cl
GPIO0_A6 I/0 AN Gl
GPI00_A7/SCI I/0 AN Gl
GPIO0_BO I/0 AN Gl
GPI00_B1 1/0 e A EN
GPI00_B2 1/0 e A EN
GPI0O0_B3 /0 |GPIO0 PORTBI[0:7] AN G
GPIO0_B4 I/0 g AN
GPIO0_B5 I/0 g AN
GPIO0_B6 I/0 Tz H
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GPIO0_B7 1/0 e ANl
GPIO1_A0 1/0 AN El
GPIO1_A1 1/0 AN El
GPIO1_A2 1/0 g A EA
= GPIO1 PORTA[0:7], i thfE. ;
GRIO1 A3 O Lytsmebian, iR R g
GPI01_A4 1/0 T B T g A EA
GPIO1_A5 1/0 AN El
GPlO1_A®6 1/0 e ANl
GPl01_A7 1/0 e ANl
GP101_BO 1/0 e ANl
GPl01_B1 1/0 ANl
GPl01_B2 1/0 RE ANl
GPlO1_B3 1/0 e ANl
GPIOL B4 o GPIO1 PORTBJ[0:7] T
GPlO1_B5 1/0 AN El
GPlO1_B6 1/0 AN El
GPlO1_B7 1/0 AN El
#* 2-27 L H GPIO #i¥]

% H GPIO LSy lay Pi W]

Ki% S3_OK {554 CPU,

ZAYiH S4/S5—-80 (JFHL) ;
GP100_A1 3 F MR CPLD/EC CPLD/EC $ifk GPIO_AL;

A4 S3—5S0 (MefiE) ;

CPLD/EC $i = GPIO_AL;

GPIO0_A7/SClI HER M EC EC k% SCI 45 CPU

2.10.2 GPIO & Bk

F 2-28 O HFRFME

MR 2% AF W PRAE BT
MR 2% AF
B 55 A WE Ab-
I 55 Tc= -40~85T; . .
VDDCORE=0.88V; BME | oK
VDDQ=1.2V;
VDDPST=1.71~1.89V)
GPIO {55 H 45
R 10 _FFFtE] trT 10 ns
LA 2.18
10 FEET | ter RH 10 s
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Kl 2.18 GPIO JF &4t &
2.11 SD 0O

FT-2000/4 ] SD £ HF- 2y 1.8V CMOS HL PR, #ER4ME SD(3.3V)F
I, TR SD % F B4t b AT HLP e e
2.11.1 SD&OESUH

SD DETECT {554 SD R At & {55, ASCHE SD_DAT3 {5 5 i
AfEl. CPU tuill SD_DETECT Hi*F-, # MMk, CPU U HNE RN £ A5,
CPU WA RdAN . SD M DR 2-29 .

% 2-29 SD R OHHR

(=85 i N1 ity NC b 772
SD_DETECT | SD Raf AR, ARA 2K Sk AzEN s
SD_CMD /0  |COMMAND/RESPONSE LINE koA EN e
SD _CLK O |CLOCK =
SD_DATO /0  |CONNECTOR DATA LINE O koA EN e
SD_DAT1 I/lO |CONNECTOR DATA LINE 1 se AN El
SD_DAT?2 I/lO0 |CONNECTOR DATA LINE 2 se AN El
SD_DAT3 I/O |CONNECTOR DATA LINE 3 e AN

2.11.2 SD ZEQO =4
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WL ' TwH

i Vi Vind E
Not Vaild | i vaid X NotiVaild
: Vi Vi A :

Card Input
Vgg ===m=mm=mmmmenn
: oDt Yoy : —» i topLy(min)
Vpp ==oeeeremmaee v . !

Card Output

i fVon Vor)
Not Vaild | 3 Vaild ) Not Vaild
; wVoL Vo,
Vgg -----=--m------ v ! !

K 2.19  SD R phEEfR A SN 7 B (et

* 230 BLERFSEE RfERED

R FRFR wAMA | BONE B
I B AR ((F BUIRE) forp 0 25 MHZ
PR R LRSS fpp 0 25 MHZ
IFBpAR GRS fop 0/100 400 KHZ
R H P twi 10 - ns
b v P twa 10 ns
Bf L e T triu - 10 ns
B T A ] trHL - 10 ns
i N FE L[] tisy 5 - ns
i NARFEIT (7] tig 5 - ns
HHIERT BRI D tobLy 0 14 ns
S ER AR topLy 0 50 ns
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E 50%V, . twH
\
N / \,
______ - IH
Clock !
— M
trie tri
tisu tH
B M
Input ><
M
o
Output ><
VOL
Lo tooLy ton

Shaded areas are not valid

2.20  SD R B EcE A o H P 1B et

* 231 BN FSHE GRERZD

FSREAN PR A=TY T EiW

B AL S oA R fpp 0 50 MHZ
LNE s i TLH 3 ns
IS B THL 3 ns

EiE R 1 Ci VAl ] TISU 6 ns
52 R IR FFIN (7] TIH 2 ns
B AL A = S S P TODLY 14 ns
o HE ORARR B ) TOH 2.5 ns

F 2-32 HOHSYRME

ZH Min Typ Max Unit i B
B TR/ T A 3.000 3.300 3.600 V| 3.3V fal

2.12 HDAudio 0

FT-2000/4 [¥) HDAudio 3% 1 HF A 1.8V CMOS HL-FhriE, #2148 FH B4 EA
FRAZH T, T THEES ., @Em o A 33Q AR
HDAudio ¥z DR anzk 2-33 Frw.

# 2-33 HDAudio ¥ M145iA

(R B N\ Eiiipay NC b3 77 3¢

HDA_SDO o] ER AT A
HDA BCLK o] 24MHz i ey
I RN E S, AR
R I Ao A AL 51 .
49
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HDA SYNC o 48kHz [F20 KAE(E 5 b= S
HDA_SDIO I BTN Bt ARl
HDA_SDI1 I BTN Bt ARl
HDA_SDI2 I BTN Bt ARl
HDA_SDI3 I BTN Bt ARl

7E: HDA_SDI[3:1IMhREHA LR (% 2-6) , ZINAENRPIITIAE 2, IRERIATIAE, 6P 5 SR (ke

SR

2.13 CAN QO

FT-2000/4 B =/ CAN #=#il|#5, FHA CAN2.0 hr#EMil. CAN £ H P
N 1.8V CMOS HLPARHE, 258 F FTSCR B3 AN GRS T hr i, 75 3EAT P 4.
WA I E A 33Q AR, CAN [ Dk Wk 2-34 fiias.

*£ 2-34 CAN BOHHR

59 NI g NC 4b# 53
CAN_RXD | CAN #i N2 Bt AN
CAN_TXD o) CAN i 4% 1 =
214 WDT

FT-2000/4 % 1 2 > WDT, 43 il Fl -4 ] 2 2 3N A 22 4 3 e B o B A
RIS AE . WDT BITHEUE R B Rt s, % WDT #laatbserids, it
B — UGB Ja e A W, AR B W AT B UGB S e A /R
£, B R EAR BB Ep & A7 A . SCRFMOIERAE, SZRF WDT Xl ge.
2.15 System 10 #H

System 10 #{7r G & 4. B4, Hik(E S, HEORmeE 2-35 frs.

#* 2-35 System #z2 HHiR

fF% N B NC 4b ¥ 77
CLK_REF | 48MHz il g N, 1.8V CMOS H.°F
POR_N | FHRENES, (KA e AN
Fr —é‘ . , > % 53 [ N2 —
PWR_CTRO o Z\?%HLEE 5y BEMRER A 3% 1 # T (CPLD e
S Y % = , > 7 § 1| B 57
PWR_CTRI o Z?%HLEE 5y B AL 3% I BT (CPLD .
N IR A e LSS 55 € ek th e Fr,
ALL PLL_LOCK o} =T
- - 75 U A 166 L P -
CRU_CLK_OBV O UL i S 5 =
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B E S, HTWENHEMRE. EA .
CRU_RST_OK 0 = o A rS¥es
NTRST_SWJ I CPU JTAG i3 11 NTRST 155 e AN
TDI_SWJ I CPUJTAG Wi# 1 TDI 55 Bt ARl
SWDITMS_SWJ I CPU JTAG 14 1 SWDITMS {55 Bt ARl
SWDO_SWJ o} CPU JTAG {4 1 SWDO 155 =7
TDO_SWJ o} CPU JTAG #{i{4Z 1 TDO 155 =
TCK_SWJ | CPUJTAG il 1 TCK 55 A

2.16 PEREDO
FT-2000/4 J8E 14T k& S At se 2 ik S e, W&y 1.6, BAKIhEEE
SEFRAEI) TTAG R LSl

#* 236 WAL OE S UL

RS LPNE (EREE 4
NTRST_SWJ | =EDA RS
TCK_SWJ I IS5 5

TDI_SWJ | EAETTEITIN
SWDITMS_SWJ | B $
TDO_SWJ 0 s th

2.16.1 HREH

FT-2000/4 )2 AR EREHE 0N B PR, P R e LIE R 0 Jas
EERLF] CPU A%, A% LAJa RIATHEAT AH L A 1 1l 5 A

PR B A S FF TRACE32 A1 DS-5, #HCHC & ZRUWIF o

# 2-37 AR
WA FL A A S W SCRR
DS-5 DS-5 Bl E#H A Windows
TRACE32 TRACE32 it E# Windows, Linux, Macos
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ClustO Clustl

Core0 | Corel Core2 | Core3

A

| PHRALI |

JATG

=l
%—»{ DS-5/TRACE32

K 221 FT-2000/4 At 454

2.16.2 ARThAE
7E CPU ¥ WA SR, FRAEIAR SR, Sealxt CPU #1484 Hrid F b
(KT S, M SEELa T BhRg:

2.16.3

RHRA SEIRW N D MESNEAT . BEAE SIS WD)
RE;

TR E A N II4E S Trace MM, XHEURMD, RAICREREHE
1E#, Trace Thie &5 6%

SCREEAL IR, BEAMZAE R A H] T AT 2 AL, MZAE 0 %%
eI AT, B A A, REA A,

XFFEAZ A, 24— Core HENHEVIRAS, HAth Core IR NHIK
SCHF Bootloader i, MEALEH —%1EIT IR, BeBHIITIEFiE
TR WS R EEE SR

SCRHEAE R G

A

O PR A R 1 R] DU BRI A R s BT, SCRF DS-5 A
J TRACE32 HJiAiEK, K 2.22 y TRACE32 %4 %R K. ] TRACE32
ZE3R PC MR HEFRERT USB 2.0 i@ {E#H 1.

LA TRACE32 [fE A, P AE PC HLE %3558 TRACE32 PR AF G,
S ST 0T LR T, TC EAH L) J S A B AT IE R R CPU, T HEAT AR L 0 1 10

AR
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— Debug Cable

uss [
Cable -

POWER DEBUG INTERFACE / USB 2

e

K 222

trace32 ¥EHE PC AT 1IK

TRE 5B
N T HRIIE CPU IEH TAE, MEREITR, %508 R 5] xR 2-38 it
17 R ITVERAT BN R B

2.17

* 2-38  IREH S| L

51 ERs] EH
P29 RSVDO_UP {REAJA, #% VDDPST
u29 RSVD1_UP {REFJH, #% VDDPST
V29 RSVD2_UP {REEJAl, #% VDDPST
AC28 RSVD3_UP {RE4IA, #% VDDPST
H19 RSVD4_UP {REAJA, #% VDDPST
W29 RSVD5_UP {REAJH, #% VDDPST
H18 RSVD6_UP {RE4H, $: VDDPST
W22 J s By, AN KT 3.3KQ LB E 47 %) 1.8V
K19 RSVD7_DOWN LR S B GND
AE14 RSVD8 DOWN R, % GND
N28 RSVD9 DOWN R, % GND
K28 RSVD10_DOWN R, % GND
W27 RSVD11_DOWN TREAIH, $ GND
T28 RSVD12_DOWN TREAJA, #% GND
J25 RSVD13_DOWN TREAJA, #% GND
J24 RSVD14_DOWN TREAJE, #% GND
L29 RSVD15_DOWN TREAJE, #% GND
AB30 RSVD16_DOWN TREAJE, #% GND
N29 RSVD17_DOWN {REAJE, # GND
M26 RSVD18_DOWN REGH, #: GND
P26 RSVD19 DOWN REH, #: GND
T27 RSVD20_DOWN TREGIH, # GND
P28 RSVD21_DOWN TREGIH, # GND
T29 RSVD22_DOWN TREFJH, $ GND
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AE13 RSVD23 DOWN fRE I, A 10K DAL HBH R h2%] GND
AF21 RSVD24_DOWN fRE, A 10K DAL HFH 23] GND
K27 RSVD25_FLOAT TREAIH, =
Y29 RSVD26_FLOAT TREATH,
AC29 RSVD27_FLOAT TREATH, =
N30 RSVD28_FLOAT TREATH, =
M29 RSVD29 FLOAT TREATH, =
AA21 RSVD30_FLOAT TREB,
AA28 RSVD31_FLOAT TREB,
AA27 RSVD32_FLOAT TREH,
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3 HAR

3.1 BHRERAR

FT-2000/4 51457 SCREN B 2], S RG24, B AR SR Ik 51 % |
AEPATIRER . A A7 Ak [ B SRR s . ST Bt o TR AL I,
2 JROESCRFRTE 5 3 B R, A AR L, RPN E AR
ST F R A A 22 A AR AR TR U ]
3.1 ERSInEG %

FT-2000/4 S5 1 2 P i inid 51 %, SCHFifid TRNG S i bEdL S AT
B AR S T B ST 6 0 4% TR D B BE R 1, SRS S F) B 05
SCHE . ARG R IRFE VBN, RALA R A ERME 2R E DRSS, A4
FE R WS A AT S IR AR S S DI RE . X SRR I 5% D Ak SR A
A AR SR 1A P A SR AL P S BRI o T P AR 16 A ] 5 25 i AR 25 1) T S
T BRI S A A ARSI .
3.1.2  AMEPATIRER

A {54047 P18 (Trusted Execution Environment, TEE)/& SOC I f{)— A% 4x[X
S, AL T BB HRAT L WA LA e B L AT B L T e AR R,
552 %6} B2 A B 4T PR 85 (Rich Execution Environment, REE). TEE &5
W 1) Rich OSGEM OS)FAF g T, 1E TEE 5 REE Z [Alff — & 55
Z AR ENL, JF B TEE A Rich OS #24t %24k %% . 18477E TEE WS AR A AT
1% B (Trusted Apps, TA), AT LLv; il ¥ 4 S AL FRA R P9 A7 (0 A3 Th e, BB
EH AR HAZIZ1T/E REE ) Apps 820, LAARYT TEE AR AL AU
B2 4. TEE bk REE M2 20 e, el e K2 B8 M2 27K .
I BT TEE SR EAR &R 0N, By b G it 55 45 REE.
3.1.3 REFH

Bi 2 BZ O 0™, A RGAE BRI R (R], IR 5 2 3 Mk, 83
DI BRI EAE  B . R AeF R R E R, A A O BB N
%o FT-2000/4 {5 H 2 65 I 51 5056 S5 AP0 78 v AhAE 2 R AR 28 9, S
IR (1 2 2 A7
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3.1.4 F5E3)

AAE A B A 22 R ) — AT, R RGRMHE R G RS2 it e 4
W, B RGBT R S AR, ST 1Z R G B BUREHE ’ A i 2242,
FUEA R 2 2P R R R 5, AR 2 2B I/EH . FT-2000/4 P& 1]
B, (BRI 5] 0t RGBT B RIS, ST AME A, ISR
BRENLHIAEZ G, e IR U ORI BURE B2 4
3.1.5 HHEH

WA R A I E B EURE B, W B 2 A A P R B A B
B2 4. FT-2000/4 2298 X =208 WBEY]. BHL &V P &8,
Horb R S ] R TE T PBR. PBF A, BEHL 9] BN RE A IE
R, H PSR PENIHER . AEWRAE & B R4 A0 Vi,
FISEARUR, HRZE S8R A S 4.

3.1.6 [EMHFER

[El (& ORAFTE AR 5 R VAR A R BORR T 5 2 22 G0 I HELJiS 6 0BT IR AR AR
o [ E 2R T RGN R A6, R R AL R G b n] F U H S SRR 0 4
&, JEEIRERSG. B SEASESE VIS, —fd CPU. ERERS H
PRUESCRE, JFEE A R ST SEI S 4 o AR E RO SR B TR R o A
LR FRAE A BOROCA ST A v, ORF A A AR SERT A L R BE T T AR
AT E

K E [E A =80 Ak KBS PBR. B ZEALE £F PBF F155 =
JrlE e Jodr, PBR [EPRZEC I 2, 78 RGeS A= i Ja T Hh O ik
WA, TKIREH . PBF [ MH RS 5 =5 MBI mit 4.
3.7  HiERE

Py ok R i B A o e S BT AP BN B A A I e, R R
W MEE I SRR 5 . B iR NS 2 faid £ 2 i 5 £ 30
IS TFB, A AL 7 A R AR, RN 48 A BEEAN LB I AT o IS TE
iR AR ST A I ThRE . BRESEE R, RECS R NEEURER. /A
I 2 P AT R At 26, A8 FH PRSI A o Fh e BRI P S0 A i 215
BT B .
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FT-2000/4 BA —& WHE Y oiae, PSS 24 §EisdT. E@dn
A TEEEE R EBAR, RIHRARLCLG MRS iz A7 i R A5 5
Wik, BibMEE S S R 2 A G Bl @i ds ., BRI T R,
H R R W AT B4, By IR RN S B ARE R AE
3.1.8 AEmAMER
A= i eV B AR S AR B AS S, B e AL R R AR
WU — 050 A AT B 20 7 () A A i JA) I R AR08 B A A o TR AN [RI B B, %
ANTR] R 2 BRI 1 B AN [F) U7 8 AR, DL CRAIE RS B 8 T AN R BT
I, AT AN R T 2 AR T P 22 AR PR AR BR o 508 1 (R4 i ) 132 2 B v 14,
AR L, H R BRIRREN .

CM RMA Chip Manufacturing(CM)

DM RMA Device Manufacturing(DM)

Trusted Environment

Untrusted Environment

,,

3.1 A

CM: SR BB, SR ARk BUE, EZREYIIRIRE 2 CM. R, Fr
A 1R 2 AR RE Y, Rl Vs IR I BT BURE B

DM: 4 ENENL G, 52 DM R . DM F SR B — e 1Rl
BEE A, (HR A WD RE TR 20 . JE5 IR CM key NREBEENL) &K
il

SE(Secure IR#A&): S BIAH P T, S EAN Secure IRZS . H AT LAE
FO A B R A ThRE, (BRARE IR ZhAE, RS key B2 4.

DM RMA: BEHUR] K& S PN KB AR, (28
(RIS 23 Y U Tl e AR AT I

CMRMA: &R IRES . FTHFATE [ debug S MATIEE, HAREIREUR %
. CM BB R B I .
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3.1.9 EBFEA

BN AR R AR R, R L i % A T BOI T R
VISR IR P AR e bl T IR LR BR B A 5 1) 22 2oV TEIE A5 BUARAE, PRl
AL RE TR TBE, B 1k 2 40t F o o 55 3 () 0 26 0 7 R oL R v
% .

3.1.10 BEARIRTR B

REFRES 5 RGO IR S TS LR R S5 B LS B % o (R,
TEHEATH ML R SRk 22 At BT A IR0, A0 78 49 % RE AL B 28 5 R BE 1 T i
LRI, 4R RGBT S0 RA S & R E BRI, AL
BEA F0 AT 22 A58, BRA IR 2 B I IR 5%

3.2 32k SCPI #i

SCHF SCPLFRHEML, I H % X T F il it riE i el DFS. 3KEL
A L R R B IR P B o B TR S PLL BB . RIS s 4K
PRI, HMBEE TR I DL S o A
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4  IepEE
4.1 BB R AL E

clk_cluster0+ clk clusterl I clk noc SC##XU PLL Y4 fsh A /A A3 T CG
MBI (BT CG MBI RI R A2 50% 25t IR R mT &
5y79: PLL (St Bitgl . A3 0 S TR B b3 . Sz A0S i U =3 45 ] 4.1
R A I B g b, B 4.2 S miin s i (R bR R S
AL ERIAE) -

R A R B

clk 0. clk cl: CORE. L2 FHf4f

clk_noc: AN 4 = I

clk Imu: DDR il %% 3 i £

clk fio: peu0. SM. SRAM. QSPI Jz4hEAH 5% 4

fiol: peul FM}5h

clk gmu: gmacO. gmacl EW 4, HNFDHEh

clk_dmm: DMM #itk (DMA &)

clk_smm: [E %5 B I 4

hds: HDAudio. SD. CAN #&tk

LSD: 1345 12C. UART. SPI. GPIO. WDT ##H

PLL - SmEEIFFT
clk_ts (div=8)
DIV | ck aux (div=2) % PEU

PE IR a ©:U,LSD, HDA,clk_pdbg 8t

XTAL
CLK pad in % B — 32.768KI:IZ o
- - {RTC
~ cklpcin (33MHZ) g

{ tck_swj %
Bl 41 O LA I s At A

{ clk_ref/48MHZ -

59



PHYTIUM & & FT-2000/4 407 34 %00 Tt

sel c0
clk_ref
’ > ~
clk_co—
-
sel_cl
AVES
sel_noc
lclk_fio fio0 - peu0,sm,sram, qspi, hds, FIKTAXI_S
600M fiol - peul
clk_gmu macO
gmacl
clk_dmm
clk_smm
.-
Bl 42wl ehisg 1
4.2 BB TR
x 41 WEPFEK
iRgE A cslae B jitter L
clk ref 48MHz 45%~55% <=50ppm <=42ps 1.8V
clk Ipc 33MHz 45%~55% <=50ppm  — 1.8V
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5 HFEEHE
5.1 HIERES
FT-2000/4 kb ¥ 28 ) LR &S5 S0.S3.84 A1 S5, VELHLBHiE S IR E 5-1.

% 51 HFIRS

WE LA LER ik

S0 R 5-7 LYY BRI

o3 VDDQ. VDD 3V3. VPP/VREFCA 1%, Suspend to RAM
DA S i it A3t "

S4. S5 N Suspend to Disk. shutdown

51.1  S4/S5-S0
& 5.1 9 S4/S5—S0 FFHLN P&, I iR RIE S % & 5-2.
HEHLM S4 5 S5 FEAE] SO RE, BRSNS, R ZEZ DU FAR K
e b AR, RIATHEAN SORES.

ATX_PWR

Je—t1—s]

fe-t2-+]

LB—-

VDDQ VPP IVREFCAINVTT

VCORE 0.8V

PEUx_x_AVDDIPEUX_XX_AVDDCLK 0.8V

PLL_VDDREF/PLL_VDDPOST 0.8V

1w

VDDIO 1.8V

PEUX_XX_AVDDH 1.8V

VAANDDANVDDPOST/IPLL_VDDHY 1.8V

—t5

PCIE_RESET

FT_POR

le—t11—s]

crioo_xtcru-n) [ O S I, A

17 + 112

PWR_CTRO (CPU-OUT)

9
fe-tE—+] +{ 110 fe
PWR_CTR1 (CPU-OUT) [

K 5.1 S4/S5—S0 FHHLEFE
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#£ 5.2 S4/S5—S0 B FEs|

FF5 | T-wait | B/ ME | #0BUE | BKME | AL B
1 t1 10 20 - ms | 2 ATX EHEE
2 t2 10 20 - ms | %fF CPU-CLK FasE
3 t3 10 20 - ms
4 t4 10 20 - ms
5 t5 120 150 - ms | HR4E PCle 3451/ %
6 t6 10 20 - ms | Jef PCIE_RST 155
. . } / / s ZI T E R, $ig POR 2 J5 B EF
4L W5 PWR_CTRO/1
t8 / / ms
t9 / / ms | PWR_CTRL fiky# v &
10 t9 / / ms
11 t11 0 - ms | 7E POR i 2 Qi fifKizfE 5

AR CPU IS 5 )m, BIVRDRE

12 t12 0 - - ms
GPIO0_AL M T HAR TR

VE 1. S LPC E S HIRURE WA 75 9% GPIO0._ Al. PWR_CTRO. PWR_CTRI =AME S AL,
vE 2: S4/S5—S0 L Hiflf DDR _RST Hi CPU E5h%H,
W3 P RELSHEME: “-7 LT, FE—H.

51.2 S0-S4/S5

il 5.2 5 S0—S4/S5 KL 7 (2B PWR_CTR0&1.GPIO_Al, R[A),
I PP RIE S %R 5-3.
5.1.2.1 CPLD &EHF=R

2 MM S0 HENF] S4 8% S5ARZS, B IEH ALK, CPU £ i i PWR_CTRO0&1
il CPLD A1 RHLAE A (FesE 7 U 12 M. 4 CPLD 25 B e, RRE
1P 5.2 IR ARRGE R . RIS ALE S ERE, BITTHEN S4 50 S5IRES.
51.2.2 EC kb3

MEHUA SO HEAF] S4 5 S5 RAS, HIIEHR SSHLR, CPU £-iliid LPC #1
¥ 0x02 5 N\ EC-RAM #idilJy OXOA (75 [E] h, TE#EIES % (B & EC #
HRE) 422 =45, 2 EC BB EJG, RFTEIZE 5.2 I PR 5o s B
FAR S A5 5258, BITT Bk S4 8¢ S5 R %
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ATX_PWR | f |
; 5 16

CPU_REF_CLK(48MHz)

VDDQ/VPP I VREFCA /VTT !

VCORE 0.8V |

PEUx_xex_AVDDIPEUX_XX_AVDDCLK 0.8V

PLL_VDDREF/PLL_VDDPOST 0.8V

i 13
VDDIO 1.8V | i
PEUX_XX_AVDDH 1.8V |
VAANDDANDDPOSTIPLL_VDDHY 1.8V s )
! f——t2——
PCIE_RESET | B
FT_POR |

GPICO_ANCPU-INY

PWR_CTRO (CPU-OUT) |

"o s
i

PWR_CTR1 (CPU-OUT)

5.2  S0—S4/S5 ML FF &

% 5-3  S0—S4/S5 FHLI R

FF5 | T-wait | B/ME | #EUME | BKME | Bfr &V
1 t1 0 10 - ms PR LR BRI AT Ab 2
2 2 100 150 - ms
3 t3 5 20 - ms
4 t4 5 20 - ms
5 t5 5 20 - ms
6 t6 5 20 - ms
7 t7 / 2 / ms
8 t8 / 3 / ms
9 t9 / 1 / ms PWR_CTRY ik 58 fE
10 t10 / 1 / ms PWR_CTRZ fik it [a] [ s [
1 W E LPC BRI AL R 75 B OG0 GPIOO_Al. PWR_CTRO. PWR_CTR1 =AM 5 ({ b
7 2: S0>S5 HiF DDR_RST i1 CPU E:5hiz i
3 KM RSN 1-2s, FHIFHIEE
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513 S0-S3

N 5.3 9 S0—-S3 ARIRI P18, I FiEfis S %5 & 5-4.
5.1.3.1 CPLD 4# R

B EHM S0 #EAF] S3RAS, BI STR I, CPU £:i#iif PWR_CTRO&! [
CPLD Kixfa4 (FrE i 8 Miki). = CPLD W H$54 )5, Rl EiR:F
DDR/USB/RGMIIL PHY #H2¢HL Y 4% DL N B P AR IR SE i i . R R R LG 555
e, BDRTHEN S3RA.
51.3.2 EC &b#EFR

HEHLA SO BEAF] S3 kA, BI STR K, CPU £i@id LPC £ 1K 0x01 5
A EC-RAM iy 0x0A [z5 A, FEAIRIES S (W F & EC L)
42287, JECUWENE R G, HFHZE/REF DDR/USB/RGMII_PHY HH K HLJEJf
UL PR B L RAREALE 5558, BIFTEN S3 R3S,

ATK_PWR |

CPU_REF_CLK(48MHZ)

[
VDDQNVPP /VREFCA |

16—+

VCORED.8V |

PEUX_io_AVDDIPEUX_X{_AVDDCLK 0.8V

PLL_VDDREF/PLL_VDDPOST 0.8V

1—14—-i<—15—0

VDDIO 1.8V |

PEUX_XX_AVDDH 1.8Y

VAANDDANDDPOSTIPLL_VDDHY 1.8V ; i \

PCIE_RESET |

FT_POR

arioo_xcru-n)

e 0
U

PWR_CTRO (CPU-OUT) |

+
¥

PWR_CTR1 (CPU-OUT) |

| | fo-t1-sfet2 |

5.3 S0—S3 KRR FFE
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£ 5-4  S0—S3 PRHE N AL Fr% il &

FF5 | T-wait | S/ME | S08UE | BoKfE | BT B
W EIFR A B RT A B, SRR R
1 tl 0 - - ms .
DDR_RST #i /=
2 t2 5 10 - ms
3 t3 100 150 - ms
4 t4 5 20 - ms
5 t5 5 20 - ms
6 t6 5 20 - ms
7 t7 5 20 - ms
8 t8 / 1 / ms PWR_CTRL ik 7
9 t9 / 1 / ms PWR_CTRZ fikr [A] g Hsf []
10 t10 / 2 / ms
11 111 / 3 / ms

VE: S LPC AR A 7 E 7 E GPIO0_ALl. PWR_CTRO. PWR_CTR1 =/M& S (kb3

514 S3—S0

ikl 5.5 9 S3—-S0 MR T, B FIEHIESER 55,
5.1.4.1 CPLD 4t HFR

N S3 A F SO RASHT, FAR A CPLD # | i 25@ il 5 5 51 11 K17

({554 UART 0 CTS N/GPIOO0 A1)[n] CPU %1% F AR 4 142 733l & S3—S0

R S3_OK 155 .83 OK 15 5 v M i i, 7 n] LLIEH R ) S0.S3_ 0K
B9 ONARET, JE A CPU E MR HH IS HIRAS (I AA s LA B L), R Gl B85 30,
T A& M S3 KA

W 5.4 Fias, 24 CPLD We#l S3_OK Clear {55 )5, FFUARRGZEI, A
S RO J 22 00 1E D Re A

CPU CPLD/EC

S3 OK

UART_0_CTS_N/GPIO0_al [T

PWR_CTRO S3_OK Clear

PWR_CTRI1

K 5.4 S3 OK il S3_OK Clear 15 54% %
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5.1.42 EC bEFR

MEHLM S3 A H] SO RASHE, EC FAr# a2 75 IEH iR AR ES A
EC-RAM ity 0x0B (2% [H] (AR PR EC-0B), 1EAERIESH (BT &
EC B2YE) 1 4.2.3 F45. EC-0B 24 0x55 3¢ 0xAA I, Fonn] LLIEH % & 2
S0. EC-0B Jy AT, @K CPU EAAR I HOIRES (WG, RE
K EHEBN, MARM S3KE .

ATX_PWR

CPU_REF_CLK(48MHz)

VDDQ/VPP / VREFCA

viT

VCORE 0.8V
PEUX__AVDD/PEUX_XX_AVDDCLK 0.8V

PLL_VDDREF /PLL_VDDPOST 0.8V

VDDIO 1.8V
PEUX_XX_AVDDH 1.8V

VAA/VDDAVDDPOST/PLL_VDDHV 1.8V

PCIE_RESET

FT_POR

GPIO0_A1(CPU-IN)

PWR_CTRO (CPU-OUT)

PWR_CTR1 (CPU-OUT)

DDR_RST

le—t1—s|

o2+

o3|

la-ta—|

e——t5——]

fe—t114—

17-
» 112

F

qajil‘mo
[

—t13—]

Kl 5.5 S3—S0 Mg 7 E

# 5-5 S3—S0 Mg | H PR

PS5 | T-wait | /ME | B0BUE | BKE | B B
1 1 10 100 - ms
2 t2 10 20 - ms
3 t3 10 20 - ms
4 t4 10 20 - ms
5 t5 120 150 - ms
6 6 10 20 - ms
ZIF AR, him POR 2 )5 R B4
7 t7 / / / ms .
25 PWR_CTRO/1.
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FT-2000/4 422282045 it
8 t8 / 2 / ms
9 t9 / 1 / ms
10 t10 / 3 / ms
11 t11 0 - - ms POR i Al fimizfa s
PR E] CPU R itf5E 5 J5 B vl R
12 t12 0 - - ms N
GPIO0_AL {55 F flift A
PR CPU I5HE 5 /5 BB ik
13 t13 0 1000 - ms | DDR-RST #i#il{5 5, #3¢4y CPU #%
il

VE: ST LPC AR A T E 7 E GPIO0_ALl. PWR_CTRO. PWR_CTR1 =/M& S (b3

5.2 HIESE

FT-2000/4 25| BHIRSH S K 5-6 fiFR 5-7, HIFEKIHES% (FT-
2000 VURZ AR BB Fe S M) .

R 56 AFHMEIESRIZOGHEIE VDD 24,

e A w/MEV) HAE V) IENIIL%) K HLR
FT-2000/4 FrifEfR 0.85 0.88 0.91 24A
FT-2000/4 T2k 0.76 0.8 0.83 22A
FT-2000/4 FRi#fEXUZ IR 0.76 0.8 0.83 15A
FT-2000/4 T MV 2% XU R 0.76 0.8 0.83 17A
FT-2000/4 T MV 2% $ A% i 0.76 0.8 0.83 13A
FT-2000/4 F£ 5l 0.76 0.8 0.83 19A
FT-2000/4 FifE %4 hi 0.85 0.88 0.91 24A
FT-2000/4 TMV2% 224k 0.76 0.8 0.83 22A
HE: AROEPIREAHIER KSR FIREE, RAGRESEE 11
* 57 HIESH
S8 e BMAV) | BUREV) | BOEV) | ZE R
A7 FLR VDDQ 1.14 1.2 1.26 2.7A
TP A% IR s LR VDDA 1.71 1.8 1.89 1mA
10 HJA VDDPST 1.62 1.8 1.98 100mA
SR VDD _3V3 2.8 3.3 3.6 10uA
PLL B YR PLL_VDDHV 1.71 1.8 1.89 50mA
PEUO_X16_AVDDH
PCle #&4LL HL I PEU1_X16_AVDDH 1.71 1.8 1.89 500mA
PEU1_X1_AVDDH
PLL %7 PLL_VDDPOST 0.76 0.8 0.91 20mA
PLL %7 PLL_VDDREF 0.76 0.8 0.91 20mA
e PEUO_X16_AVDD
PCle Bl HL I PEUL X16 AVDD 0.76 0.8 0.91 1200mA
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PEUO X16 _AVDDCLK
PCle & - 0.76 0.8 0.91 600mA
PRI oE 1 X6 AVDDCLK
WA PLL A4 FEJR VAA 1.71 1.8 1.89 80mA

T AR NBIRIAE R T K E

CPU i HH PWR_CTR[1:0]78 5% o%HL. #JF . S3_OK_Clear DIRER 51 1.
A8 )a5N)E, PWR_CTR[1:0]& & {0, 0}, #RJ5 CPLD Hi# 3oy 4 i 48 i@
E 5-8 FrnHIE(E PG T A S E . Hirp SO S3. S4. S5 fid LK 5-1.

ﬁl

t2 ﬁ3t‘4

PWR_CTRO J

PWR_CTR1

N Ak

K 56 IFEE

* 5-8  HIEEEPHX

R PWR_CTRO| PWR_CTR1 ik
reboot 1 A FTHES | 48 PWR_CTRO=1 #la), %k 4 Mkt
S0—S3 1 8 A EJHIY | 48 PWR_CTRO=1 #la], %k 8 MMkt
S0—S4/S5 1 12 4~ EFHIS (#E PWR_CTRO=1 i8], %t 12 Mkt
S0 0 X 1B TARIRAS, fR¥F PWR_CTRO A 0
% S3_OK_Clear 1 14 EFHE | % CPLD/EC k% S3_OK_Clear {54
# 59 HFER
T Min Typ Max unit
t2-t1 1 2 5 ms
t3-t2 0.5 1 2 ms
t4-t3 0.5 1 2 ms
16-t5 1 3 5 ms

VE L AREBEE T EFH NS ERE, F4% PWR_CTR[1:0]4 A CPLD B AT i) 2%,

IFBC A AR R IE ARG S

VE 2: W@ LPC B I HIRUAE N A TR E S GPIO0_AL. PWP_CTRO. PWP_CTR1 =/M& S5 1y4bH

5.3 HER b

FT-2000/4 AbFR 285 22 AN HL YR IE (Power Domain), Sz HF&ALE 45 1] 1K) BRI T
JA AW o FEIRIR T O] LA ARG L, —Fhon b Eiss B4 CLE, R OTP
MIRCE , AT ERAS O, HAEH R B &N 7RI —Fon b EE 26 H i R,
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EHAMECE T, BATHIBhASCH, H I EAERR L ThHE.
531 BhEKHT

FEAL PR RIS AT LR T, A T DUARYE DU 00, R R aS 0 B VA ok b
HIR IR, BEATENASSCWT, PAB R A TAER H . FT-2000/4 3822 s
W AT SEBL R DR R 5-10 o .

F* 5-10 ThFEREK
DhFEmial | B &M SR H Y3
AL H T A
Cluster 7 Hi Hh T Cluster N 2 MR Mz L2
RGPH o T AT G FIEI, AN I AR, PASEIL R S MLIRER DO fig

5.4 BAFHRAIE
54.1  HIRERIS

FT-2000/4 4= 7355508 11 ASA]ERMOCHT I s, BAkange 5-11 Fos.
Cluster AT HIEAEA AR 5-12 AR FAERAS F RIS PT LA 57 SR T o

*5-11 MR

FHL Y3k i B
Core0 # 0, 1% Cluster0 i
Corel ¥ 1, 7E Cluster0 Py
Core2 ¥ 2, 7E Clusterl Py
Core3 ¥ 3, 7E Clusterl Py
L2c0 Cluster0 ¥ L2Cache
L2c1 Clusterl ¥ L2Cache
PEUO PCle0 {4
PEU1 PClel #fF
GMU TIE LUK
HDS HDAudio. SD 5 CAN i}
SCTO I S

% 5-12 HPERR
Core0 Corel L2c0

Model ON ON ON
Mode2 ON OFF ON
Mode3 OFF ON ON

Mode4 OFF OFF OFF
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54.2 PEHEER

U RS GE R ST, 7 ELL ' MISC BB %547 %8 CLUSTER PSO_CFG
A PERI_PSO_CFG. HARRIZFAFAEE L WIER 5-13. & 5-14 iR

# 5-13 CLUSTER PSO_CFG
i i 1]

L2c1 7£ CPU2. 3 4 wfi i} & 73\ Standby
L2c1 7£ CPU2. 3 3 wfi i & %5\ Sleep
CPU3 7t wfi B /2 53t Sleep
CPU2 £ wfi i & 3t N Sleep
L2c0 7£ CPUO. 1 ¥y wfi B2 "t Standby
L2c0 7£ CPUO. 1 ¥ wfi i &7 HE N Sleep
CPU1 7£ wfi I 2 & ik Sleep
CPUO 7£ wfi It} 52 A1 A Sleep

OlRr | MNMNW|IOO |

#* 5-14 PERI_PSO_CFG
i i B
SCTO /& 754 i

HDS J& 545 H
GMU £ 5
Reserved
Reserved
PEUL & 74 H
PEUO /& 755 H

O, |INW| &~ OO

5.5 BAMFB T

FT-2000/4 SZRFX PLL YI4t I sh 026075, 7] AR A Bh i 2ty 40
B, XU PLL DI (1) 20 A8 P ARRE 6 I B A A PLL, AR R 55 — BRI
PLL BCE AT, 54 PLL AR € 5l —A> glitch_free 1) mux H4 i) 4
VIZHBCE B PLL k.
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6 BEEEH
6.1 #SH

AEFR SR RZOE R TS AR IR AR IRBGE v B, AR I B AR 1% 0 1A 5 Bl
BRI B o 243 B L BRE RS, 8L DFS ¥ CPU B HIAIR PG 243 B i)
BRGNS, CPU FHLKHL.

FT-2000/4 WHBHEM 2 ML RS, SCRF L UCRAEESERAE 9 MRS
o FERVCRFERIZCUT, 7 DAECE S 1577 AR S8 P T o AEESER AR T 7]
AR B Rk A, T B 3 7 A L T o AL P B AR A 22 A T AT BL BRI A TS
s, BCE TS XS H, HUREE.
6.2 BB THTh#E

FT-2000/4 Z )7~ i BB DI #E(Thermal Design Power, TDP), #4 Ui&
Frw .

% 6-1 FT-2000/4 Z %75 TDP ¥R

I IEAS TDP(W) Ti(°C)
FT-2000/4 brifEfiR 30 85
FT-2000/4 TAVZ% R 25 105
FT-2000/4 Fri#fEXUZ IR 18 85
FT-2000/4 MV 2% X% 20 105
FT-2000/4 TMV&% 5% fi 16 105
FT-2000/4 F£zhhR 23 85
FT-2000/4 ik %4 ki 30 85
FT-2000/4 TMb&% 2 4= 25 105

6.3 S EIThFE
AV REME WA 1-1, i B A,  ThFEwT LAt — B B, i 2 A
MR O 072V, 0 4i# 1.0GHz. DDR 41 400MHz Bc &~
MR R (i 1C BRI AL 2C ARG AUZ;  1CHRRFIE 4%
2C AR FER AL -
# 62 MU

WEEC | 32 lane PCle. 2*DDR4. HfE%k 2 #2, L3 3T
F£EC | 16 lane PCle. 1*DDR4. WAE%% 1 fi3. CH L3
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0.72V-1000-4004~[&] f1 4% T ThaE ok & K

6.225

o
o

6.017
5:713

o
o

o
w1

CPUIIFE (W)
[62]
o

>
w1

&
o

idle unixbench stream cpu-447 linpack

ENEiNE

K 6.1 0.72V-1000-400 AN[F] 712 R hRER R
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7 HEESRME
7.1 W PR TAE Atk

a) Z.OHJE (VDDCORE) : -0.3~0.98V;

b) 1.2V 10 HJEJEH (VDD_Q) : -0.3~1.8V;
c) 1.8V 10 HJEJER (VDDPST) : -0.3~2.0V;
d) PCle ##lH & (AVDD) : -0.3~1.5V;

e) 0.6V ZS%H/JE (VDD 06) : -0.3~1.5V;

f) 1.8V H#HIE (AVDD 18) : -0.3~2.0V.

7.2 R TES¥
x® 71 MM TIESH
S i /ME KE FAA
10 £ A = ViH 1.17 Vv
10 22 i N HL Vi 0.69 \Y;
10 Hz i = P Von 1.35 Vv
10 2 M AR AL~ VoL 0.45 \Y;
LR TAR R 0 85 <T
TR TARRE -40 105 <T
7.3 @H 5B DC B 4k

% DDR #1 PCle L HI{5 5 5l lISh, HAR(E 55 I8 COMS Z5H4 i H 5]
B, R AR IR 72 P, EEAIEMABURHL, IS R AR R

% 7-2 iEH pad 5l AR

(SRS CEREE(PD s/ MA SR IZPNEN AL
Vil S PR H A - - 1.98 \Y;
Vin 5 H TN HEL 1.17 - 1.98 \Y;
Vi I H RN L -0.3 - 0.69 \Y;
VoH 5 LT HH FE 1.35 - VDD \Y;
VoL IR0 H L 0 - 0.45 \Y;
I A N HL LR - - + 0 A
loz W Z &R - - HOp A
lo RGP 4 H FLR 1.9 - 72.2 mA
lon o P H TR 1.6 - 64.3 mA

A= EN G 18k 26k 169k Q

AN 5E 16k 22k 129k Q
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FT-2000/4 AbBE 255040 F it

7.4 DDR 5] J{I S 45

% 7-3 DDR3/DDR3L/DDR4 DC #i N\ HL &

5 CEREE4Y & /IME IZIN | AL
VIH_DC | Humf N\ &7 DC Vref+0.02 - \Y;
VIL_DC | Humfi MK DC - Vref-0.02 \Y;
VID_DC | Z4H 55 B F4anHE 0.1 - \Y;

% 7-4 DDR3/DDR3LAC %\ HJE
5 CEREE %Y i /ME PN AL
Vrefac_err | 27 i iR 2= i -1% +1% VvDDQ
VIH_AC | i A e HLF AC Vref+0.07 VDDQ+0.15 \Y;
VIL_AC | By NMEH T AC -0.15 Vref-0.07 \Y,
Vix DDR3 %7355 H°F Vdgsavg-150 Vdgsavg+150 mV
Vix DDR3L /55 H T | Vdgsavg-135 Vdgsavg+135 mvV
#* 7-5 DDR4AC HiA\HJE
RS CEREE[P e /MA SN Hp
Vrefac_err %25 W iR 22 VU -0.25% +0.25% VDDQ
VIH_ACLS F N = FF AC Vref+0.07 VDDQ+0.15 \Y;
VIL_ACLS i A ICHF AC -0.15 Vref-0.07 \Y;
VIH_ACHS | &3 St N s HLSF AC Vref+0.07 VDDQ+0.44 \Y;
VIL_ACHS | i s NS AC -0.44 Vref-0.07 \%
Vix DDR3 Z 4355 H°F Vdgsavg-75 | Vdgsavg+75 mV
% 7-6 DDR3/DDR3L/DDR4 % Hi &
5 CERSET0 e /ME SN AL
VOH S HT 0.8*VDDQ - \Y;
VOL AR LT - 0.2*VDDQ \Y;

7.5 PCle 5| IS 5ReE

% 7-7 PCle 5| < i

5% ik TNEEIECNEY:
PEUO_LINKUPO PCle =i #% 1 Linkup0 {55 mk 7-2 Vv
PEUO_LINKUP1 PCle #=#i#%1 Linkupl {55 mk 7-2 Vv
PEUO_LINKUP2 PCle #=#i#%1 Linkup2 {55 mk 7-2 Vv
PEU1_LINKUPO PCle #il#% 1 1 Linkup0 {55 mE 7-2 \Y;
PEU1_LINKUP1 PCle =#il#s 1 1 Linkupl {8 % L 7-2 \Y;
PEU1_LINKUP2 PCle #ill#% 1 1 Linkup2 {55 mE 7-2 \Y;

PEUO_X16_TXP0~15 [PEUO X16 PMA lane0~15 % i% #& & 17445 W= 7-8 \Y;
PEUO_X16_TXNO0~15 [PEUO X16 PMA lane0~15 1% #% & 17445 W= 7-8 \Y;
PEUO_X1 TXP PEUO X1 PMA lane0 & i%%% & 174045 W= 7-8 \Y;
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PEUO_X1_TXN PEUO X1 PMA lane0 & i% %% & 17 54 mk 7-8 \Y;
PEUO_X16 RXP0~15 |PEUO X16 PMA lane0~15 #:Ui #% & 47 H iz W= 7-9 \Y;
PEUO_X16 RXN0~15 [PEUO X16 PMA lane0~15 i 28 5 47 %45 mx 7-9 \Y;
PEUO_X1 RXP PEUO X1 lane0 % #% & 17 54 wmEk 7-9 \Y,
PEUO_X1 RXN PEUO X1 lane0 % #% & 17 54 wmEk 7-9 \Y,
PEUO_X1 X16 REFCLKP|PEUO X1/X16 4 B2t sh Wz 7-10 MHz
PEUO_ X1 X16 REFCLKN|PEUO X1/X16 4 #&BZ s W 7-10 MHz
PEUO It A 26242 34 = CLKREQ
PEUO_CLKREQ #bus, [ HORES G I AT R AT mE 7-2 \Y
CLKREQ#4i th I 52 1e) I i i 11
PEUO_X1 ATBO PEUO X1 PMA 4Lt i £ NC &=
PEUO_X1 ATB1 PEUO X1 PMA 4810 s 28 NC &%
PEUO_X16_ATBO  |PEUO X16 PMA L iat is 2k NC &=
PEUO_X16 ATB1  |[PEUO X16 PMA AR & 2k NC &%
PEUO_X1 REXT PEUO X1 PMA 4} FL FH mE 7-11 Q
PEUO_X16 REXT  |[PEUO X16 PMA #h&iA% v L FH mzk 7-11 Q
PEU1_X16 TXP0~15 |PEU1 X16 PMA lane0~15 % i% & 5 17 ¥ mk 7-8 \Y;
PEU1_X16 TXNO0~15 [PEU1 X16 PMA lane0~15 % i% %5 17 ¥ mk 7-8 \Y;
PEU1 X1 _TXP PEUL X1 PMA lane0 /&% %% 5 17 4 n 7-8 \%
PEU1 X1 TXN PEUL X1 PMA lane0 /&% %% 5 47 £ 4 n 7-8 \%
PEU1_X16_RXP0~15 |PEUO X16 PMA lane0~15 # Ui #% £f 47 4k n 7-9 \Y
PEU1_X16_RXNO~15 |PEUO X16 PMA lane0~15 #2125 5 47 34 mE 7-9 \Y;
PEU1_X1_RXP PEUO X1 PMA lane0 #ZUS#% & 17 54 mE 7-9 \Y;
PEU1_X1 _RXN PEUO X1 PMA lane0 #ZUS %% & 17 54 mE 7-9 \Y;
PEU1 CO S \ 4 20 % 2 51| 3£ % CLKREQ
PEU1_CO_CLKREQ f#hus, i HORZES RBLAIF EAT A FATHY WL 7-2 \Y,
CLKREQ#Hn tH M T i i 11
PEUL Ib A\ b2 #: 83t = CLKREQ
PEU1 CLKREQ #bus, i FORES kLG H AT R AT WL 7-2 \Y,
CLKREQ#Hn tH 1520 T i i 11
PEU1_X1 ATBO PEUL X1 PMA LIt i 2% NC &=
PEU1_X1_ATB1 PEUL X1 PMA LIt 2 NC &=
PEU1_X16 ATBO  [PEU1 X16 PMA #4528 NC &=
PEUL X16 ATB1  |PEU1 X16 PMA 4L s £k NC &=
PEU1_X1 REXT PEUL X1 PMA R HLFH mk 7-11 Q
PEUL X16 REXT  |PEUL X16 PMA &b v L FH mk 7-11 Q
PEU1_X16 REFCLKP |PEU1 X16 ¥}k % I} s mFE 7-10 MHz
PEU1_X16_REFCLKN |PEU1 X16 #Z #it 5h =k 7-10 MHz
PEU1 X1 REFCLKP |PEU1 X1 M5 %0 b =k 7-10 MHz
PEU1 X1 REFCLKN [PEU1 X1 45 %t 5 =k 7-10 MHz

7E: PEUL_LINKUP[2:0]1W% 2-6, iZIhBEN func2, JAEERINTHAE, {6 FH IRk 75 S5 40 1 fHke o i B
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PHYTIUM & & FT-2000/4 4bFE2H0HE
751 RIEBEBRBESEE
* 7-8  RIEBHE AR
S FK A | A mK | A iR
VTX_out_normaI_mode 0.8 1.2 \Y J__ET%’E'ZEE‘F E@i@ 'Elj EEE“@“‘%1E o
VTX_out_Iow_power_mode 0.4 1.2 \Y 1& Jjj *%E'iﬁ_l: E(] ﬁ)ﬁ lIZIZIl EEE[“% ﬂl%{a o
Z7x_cal 80 | 100 | 120 | Q | B, KHEE 25 RBIBHBT.
Z1x_PD 9K Q | wEKE EREE FIREP.
TTRANSITION 25 40 ps | 20%-80%%% 4k [
752  BRUERBR B ASAFE
# 79 RO H AR
R SN WA | R | AL ik
IEWERN, R E o
ZRX ca 40 50 60 Q \ ‘
Rxea B ()
. 10K(0~200mV) Q | SArEC A, BRI AR
RXFPPOS 1 20K (>200mV) Q | ABE#HT
LA I, B
Z 1K(<0V Q
RX_PD_NEG (<0V) INE
ZRX_PD_POS i o 1T
oCle GEN 4 62.5 ps | FAA (AR
753  AFEPEBESRE
R 7-10 AR SRR
ZFR SN H A SN FAAT ik
Frerextroes | 9997 | 100 | 10008 | MHz | S 445t 7, PCle 2% bl i
SC
19.1942 | 19.2 | 19.2058 | MHz
23.9928 | 24.0 | 24.0072 | MHz
iR Tk
FRrREFEXT PCIe 249925 | 250 | 25.0075 | MHz Ty AR, PCle 3% B f A
97.9700 | 100 | 100.030 | MHz
754 RS EEBEESE YA
£ 7-11 KHEANME LS %
2R N L TN FAAT ik
RcMNREXT 2.98 3.01 3.04 kQ | Az H B BEAE R
CcMNREXT 10 PF | Remnrext T A K F A A
b : b 2V
Vewnrexr | 583 | 599.8 | 616 | mV E;FE”TJN;EXT WARE (E R ATt
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8  HEARE LY
8.1 #H IR~

FT-2000/4 [AEHEENMR T WK 8.1 Aon, % FT-2000/4 #2335 41
WO IE 8.2 Aiow.

710.35]c]
fe———p& >
(34 O CraurER S[oz0[c)
Al BALLPAD- El Al BAULPAD CORNER
26.8]
CORNER (e30 SAmnmB a7
34323028 28262220) 2
Sescocssoocaood o4
23532822289222: AR
ghisiseenses sl o
28888888883852 238 € 7
38883838383933: 238 o
35353528352553 333(  w
38288822883283 228 | 4
36383898235533 538| ¢ «
(34.8) 38828838383833 338 L
4 38383832383823 338 | w
& 38333838853353 838~ ¢
i) 38383338383883 33 '
3 98080000809000: 200 w ¥
38388822223228 288|  v
3838882838328 338 | M
883836353535535 38| ac
22383238833332 w
38388222823283 "
38399523005000 o
i P
38522888333583 o
83888383883 e
400wa 4X RO5 - 1.25 —— —-— ——]
SO PEs) Jﬂ
(2 PLACES) ¢ ) ]
—

DIMENSION IN MM

MIN NOM | MAX
D 296 317 3.38
E 34.90 | 35.00 | 35.10

F 34.90 | 3500 | 35.10
G* 0.40 0.50 0.80
H 1.156 127 1.39
J 1.41 REF
*Coliopsed Ball height
&:m DATUM C_AND SEATWO PLANE ARE DEPINED BY THE SPHERICAL TR0 ML DRANNG TYPE

DIMENSION 1S MEASURED AT THE MAXIMUM SOLDER BALL DIAMETER, PARALLEL TO PRIMARY DATUM C

@ { PACKAGE OUTLINE

PACKAGE TYPE B0DY X B00Y ¥ 800V Z
FCLBGA [ 35.00 35.00 3172

wasss onerwse seecmeo [T picw AW BALL S2E BALL CONT BAL WATRX
USSR 5 . SLLpERS 1.00 0.6 1144 34 X 34
3‘5 ':‘a‘ﬁ ‘::cw. SIZE SCALE
oo £0.830 A3 2:1
SHEET
1 OF 1

B 8.1 HEEHUT
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P | ; | o s ] 4 | 3 | 2 | |
F = F
£
34.4
A BALPAD &l Al BALLPAD CORNER
CORNER (1143 sy siasarasa 93 a 783 |7
- | e -
F i H
2 (34.8) 2! "
fof 0o ¢ o2 ;
. iy 0 55 . €
2.50 Max—— | [} 2 v
UNDERFILL AREA (9.48) B M
(=] 196520009008, Goo0s0: w
{ bt e !
880200050 e 0e00 b asangs. ®
— e e e B
fohoo \ﬁswa Pt L 7
l 38080808 R aranan. A o
i le B s -
] o -
e COMPONENT SHOWN FOR: » J 1 o
e [ 4 O} e REFERENCE ONLY. - ]
(42) HEIGHT - 0.550 (1-00)
A
(1.00)—em) e DIMENSION IN MM
— * BOTTOM VIEW SYMBOL |
1141 SHDER
wer § SOLDER BALLS MIN | NOM | MAX
D | 2211 | 2441 | 2671
E_ | 3480 | 3500 | 36.10
o F | 3880 | 35.00 | 36.10 c
G- | 0.400 | 0.500 | 0.600
W | 145 | 1266 | 139
| J | oss0 | 0875 | 0700 N
K |os0| — |[oss0
“Collapsed Bail heght
Wohe : For cublariee requimeeit
PRIMARY DATUM C_AND SEATING PLANE ARE DEFINED BY THE SPHERICAL = r
g &caams OF THE SOLDER BALLS e e
DMENSION IS MEASURED AT THE WAXIMUM SOLDER BALL DIAMETER, PARALLEL TO PRIMARY DATUM C
1. REFERENCE_SPEGFICATIONS
&k <P et 75a: pacions operaTon prRocEDURE
A 15083 A |
-1 o N PACKAGE TYPE BODY X BODY ¥ BOOY 2 -
NOTES: UNLESS OTHERWSSE SPECIFIED FCLBGA 35.00 35.00 2.441
uLEss omverwse specrep [ B Pon RAW BALL SIZE BALL CouNT BAL WATRIX
DIMENSIONS ARE IN MILLIMETERS 1.00 0.60 1144 34 X 34
F - — e ey Bl e e T P v,
ox aos .
! oo £0.030 A3 2:1
e 085300/P0O| B
. o s 250 1 OF 1
8 I 7 I O B T 4 1 3 ] z T 1

8.2 FT-2000/4 #3h [i SR R~
8.2 &N

AN seil & /1. 60Kg

8.3 e S E 0 Aw

K 8.3 BGAMAP 44

78



PHYTIUM & & FT-2000/4 4k 37 3% K4 Tt

"

fio oo oo

£ip cr1

% 8.4 BGAMAP 454K
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FT-2000/4 422282045 it
9 RFIR
Note 1 >e
PHYTIUM+«———— Note2
FT-2000/4 «—+——— Note 3
B1144-XXXXXX — Note 4
XXXXXXXXX ¢—1——— Note 5
K 9.1 Marking i
# 91 ZEIPLHA
Note 1 Pin i
Note 2 /v LOGO
Note 3 AR A
B1144 ESETSE S
EN FRifERR
EN4-I 243
ULP2-C PR vE XU i
Note 4 oo ULP2-| TV 28 RURZ
ULP1-I Tk 2 B R
ULP4-C Bl
S4-C FRUfE R 22 iR
S4-| Tk 2 W 22 ki
Note 5 AR
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