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z ῤ 16 ҩ 64 ᵝ LA464 ̕

z ṿ ⱬ 512GFLOPS@2.0GHz̕

z ῤ 64MB №ᵣ῍֣҈ Cache̕

z I/O DMA Cache ѿ ̕

z ῤ ҹ 4ҩ 72 ᵝ DDR4 └ ̆ DDR4-3200̕

z IO ҹ 4ҩ HyperTransport └ Ҋץ̂ HT̃̆ 3.2GHz̕

z ῒ 3ҩ I2Cȁ1 ҩ UARTȁ1 ҩ SPIȁ16 GPIO Ȃ
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3 物理地址空间分布

3 ↓ № ῃ Ḡץ̆

Ὶ Ȃ ҩ ҹ 48 ᵝȂ 4ᵝ̆ ҩ

№ ⌠ 16 ҩ ҉̆ ҩ № 44 ᵝ Ȃ

ҩ 3C5000L ῤ 4 ҩ Ȃ

3.1 结点间的物理地址空间分布

ԅ ῤ 4 ҩ ̆ 3C5000L ץ 2/4 ҩ CC-NUMA

̆ 16 ҩ ῒ̆Ҭ ҩ 4 ҩ ̆ῒ № Ҋ̔

3- 1 ῃ №

[47:44]ᵝ

0 0 0 0x0000_0000_0000 0x0FFF_FFFF_FFFF

1 1 0x1000_0000_0000 0x1FFF_FFFF_FFFF

2 2 0x2000_0000_0000 0x2FFF_FFFF_FFFF

3 3 0x3000_0000_0000 0x3FFF_FFFF_FFFF

1 4 4 0x4000_0000_0000 0x4FFF_FFFF_FFFF

5 5 0x5000_0000_0000 0x5FFF_FFFF_FFFF

6 6 0x6000_0000_0000 0x6FFF_FFFF_FFFF

7 7 0x7000_0000_0000 0x7FFF_FFFF_FFFF

2 8 8 0x8000_0000_0000 0x8FFF_FFFF_FFFF

9 9 0x9000_0000_0000 0x9FFF_FFFF_FFFF

10 10 0xA000_0000_0000 0xAFFF_FFFF_FFFF

11 11 0xB000_0000_0000 0xBFFF_FFFF_FFFF

3 12 12 0xC000_0000_0000 0xCFFF_FFFF_FFFF

13 13 0xD000_0000_0000 0xDFFF_FFFF_FFFF

14 14 0xE000_0000_0000 0xEFFF_FFFF_FFFF

15 15 0xF000_0000_0000 0xFFFF_FFFF_FFFF

Ҍ 16 ҩ ̆ (0x1fe00400) nodemask
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[7] [6] [5] [4]

ᶏ ᾛ SCACHE/ῤ ֜ ᾛ ᾛ

ҬῈ : (IN_ADDR & MASK) == BASE

ԍ 3 ̆ ҉ ꜚ ̆ ԍ῏ ̆ᶏ

ᴆ ῒ ᶏ Ȃ

SCACHE/ῤ ֜ ᶏ ̆Slave ֽҹ 0 4 Ȃҹ 0 ⌠

SCACHĔ SCID_SEL ‗ ᵥ 4 ҩ SCACHE ֜ Ȃҹ 4 ⌠ῤ ̆

interleave_bit ‗ ᵥ 2ҩ MC ֜ Ȃ

ҩ Ҋ Ȃ ҹ 0x1FE0_0000Ȃ

3- 6

Ẓ Ẓ

0x2000 CORE0_WIN0_BASE 0x2100 CORE1_WIN0_BASE

0x2008 CORE0_WIN1_BASE 0x2108 CORE1_WIN1_BASE

0x2010 CORE0_WIN2_BASE 0x2110 CORE1_WIN2_BASE

0x2018 CORE0_WIN3_BASE

CORE1_WIN3_B�E

020 18

CORE0 IN3_BAE

x118

CORE1 IN3_BqSE02018 CORE0଀ IN3_BA焀SE

x118

CORE1଀ IN3_B�ሀE

02018

CORE0଀ IN3_BA脒E

xР儈118

CORE1଀ IN3_BSE02018 CORE0 IN3_B=᐀SE

xР118

CORE1 IN3_BSE

02018

CORE0ɠO�3
㹼 Ӕ =℀E

x118

CORE1_WI 3
㹼 ӔSE

02018 CORE0ɠO�3
㹼 Ӕ =㜀SE

x118

CORE1_WI 3
㹼 ӔSE

02018

CORE0_WI 3
㹼 Ӕ =吀E

x118

CORE1_WI 3
㹼 ӔSE

02018 CORE0_WI 3
㹼 Ӕ =瀀SE

x118

CORE1_WI 3
㹼 ӔSE

02018

CORE0 I 3
㹼 Ӕ =蜀E

x118

CORE1 I 3
㹼 ӔSE

02018 CORE0଀ I 3
㹼 Ӕ BS̀E

x118

CORE1଀ I 3
㹼 ӔSE

02018

CORE0଀ I 3
㹼 Ӕ BSE

x118

CORE1଀ I 3
㹼 ӔSE

02018 CORE0 I 3
㹼 Ӕ B㘀SE

x118

CORE1 I 3
㹼 ӔSE

02018

COm㔀1_m2�E

x118

COm㔀1_WI 25E02018 COm㔀1ɠOm2�E

x118

COm㔀1_WI 25E

02018

COm㔀1_m2�E

x118

COm㔀1_WI 25 E02018 COm㔀1_m2� E

x118

COm㔀1_WI 25 ᆈ ಘ

1x2018 COm㔀1m2� ᆈ ಘ

Mx2118
COm㔀1 I 25SE

1x20 08 COm㔀1m2�SE

Mx1 08

COm㔀1଀ I 25SE

12008

COm㔀1m2�SE

�108

COm㔀1଀ I 25SE

120 18 COm㔀1m2�SE

�1 18

COm㔀1 I 25SE

x20.䀀8

� WI E͐1_WIN3_BDĀSE

儈1.䀀8

� WI E͐1_WIN3_B

D
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0x2478 SCACHE0_WIN7_MASK 0x2578 SCACHE1_WIN7_MASK

0x2480 SCACHE0_WIN0_MMAP 0x2580 SCACHE1_WIN0_MMAP

0x2488 SCACHE0_WIN1_MMAP 0x2588 SCACHE1_WIN1_MMAP

0x2490 SCACHE0_WIN2_MMAP 0x2590 SCACHE1_WIN2_MMAP

0x2498 SCACHE0_WIN3_MMAP 0x2598 SCACHE1_WIN3_MMAP

0x24a0 SCACHE0_WIN4_MMAP 0x25a0 SCACHE1_WIN4_MMAP

0x24a8 SCACHE0_WIN5_MMAP 0x25a8 SCACHE1_WIN5_MMAP

0x24b0 SCACHE0_WIN6_MMAP 0x25b0 SCACHE1_WIN6_MMAP

0x24b8 SCACHE0_WIN7_MMAP 0x25b8 SCACHE1_WIN7_MMAP

0x2600 SCACHE2_WIN0_BASE 0x2700 SCACHE3_WIN0_BASE

0x2608 SCACHE2_WIN1_BASE 0x2708 SCACHE3_WIN1_BASE

0x2610 SCACHE2_WIN2_BASE 0x2710 SCACHE3_WIN2_BASE

0x2618 SCACHE2_WIN3_BASE 0x2718 SCACHE3_WIN3_BASE

0x2620 SCACHE2_WIN4_BASE 0x2720 SCACHE3_WIN4_BASE

0x2628 SCACHE2_WIN5_BASE 0x2728 SCACHE3_WIN5_BASE

0x2630 SCACHE2_WIN6_BASE 0x2730 SCACHE3_WIN6_BASE

0x2638 SCACHE2_WIN7_BASE 0x2738 SCACHE3_WIN7_BASE

0x2640 SCACHE2_WIN0_MASK 0x2740 SCACHE3_WIN0_MASK

0x2648 SCACHE2_WIN1_MASK 0x2748 SCACHE3_WIN1_MASK

0x2650 SCACHE2_WIN2_MASK 0x2750 SCACHE3_WIN2_MASK

0x2658 SCACHE2_WIN3_MASK 0x2758 SCACHE3_WIN3_MASK

0x2660 SCACHE2_WIN4_MASK 0x2760 SCACHE3_WIN4_MASK

0x2668 SCACHE2_WIN5_MASK 0x2768 SCACHE3_WIN5_MASK

0x2670 SCACHE2_WIN6_MASK 0x2770 SCACHE3_WIN6_MASK

0x2678 SCACHE2_WIN7_MASK 0x2778 SCACHE3_WIN7_MASK

0x2680 SCACHE2_WIN0_MMAP 0x2780 SCACHE3_WIN0_MMAP

0x2688 SCACHE2_WIN1_MMAP 0x2788 SCACHE3_WIN1_MMAP

0x2690 SCACHE2_WIN2_MMAP 0x2790 SCACHE3_WIN2_MMAP

0x2698 SCACHE2_WIN3_MMAP 0x2798 SCACHE3_WIN3_MMAP

0x26a0 SCACHE2_WIN4_MMAP 0x27a0 SCACHE3_WIN4_MMAP

0x26a8 SCACHE2_WIN5_MMAP 0x27a8 SCACHE3_WIN5_MMAP

0x26b0 SCACHE2_WIN6_MMAP 0x27b0 SCACHE3_WIN6_MMAP

0x26b8 SCACHE2_WIN7_MMAP 0x27b8 SCACHE3_WIN7_MMAP

- - 0x2900 IO_L2X_WIN0_BASE

- - 0x2908 IO_L2X_WIN1_BASE

- - 0x2910 IO_L2X_WIN2_BASE

- - 0x2918 IO_L2X_WIN3_BASE
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- - 0x2920 IO_L2X_WIN4_BASE

- - 0x2928 IO_L2X_WIN5_BASE

- - 0x2930 IO_L2X_WIN6_BASE

- - 0x2938 IO_L2X_WIN7_BASE

- - 0x2940 IO_L2X_WIN0_MASK

- - 0x2948 IO_L2X_WIN1_MASK

- - 0x2950 IO_L2X_WIN2_MASK

- - 0x2958 IO_L2X_WIN3_MASK

- - 0x2960 IO_L2X_WIN4_MASK

- - 0x2968 IO_L2X_WIN5_MASK

- - 0x2970 IO_L2X_WIN6_MASK

- - 0x2978 IO_L2X_WIN7_MASK

- - 0x2980 IO_L2X_WIN0_MMAP

- - 0x2988 IO_L2X_WIN1_MMAP

- - 0x2990 IO_L2X_WIN2_MMAP

- - 0x2998 IO_L2X_WIN3_MMAP

- - 0x29a0 IO_L2X_WIN4_MMAP

- - 0x29a8 IO_L2X_WIN5_MMAP

- - 0x29b0 IO_L2X_WIN6_MMAP

- - 0x29b8 IO_L2X_WIN7_MMAP

0x2a00 HT0_LO_WIN0_BASE 0x2b00 HT0_HI_WIN0_BASE

0x2a08 HT0_LO_WIN1_BASE 0x2b08 HT0_HI_WIN1_BASE

0x2a10 HT0_LO_WIN2_BASE 0x2b10 HT0_HI_WIN2_BASE

0x2a18 HT0_LO_WIN3_BASE 0x2b18 HT0_HI_WIN3_BASE

0x2a20 HT0_LO_WIN4_BASE 0x2b20 HT0_HI_WIN4_BASE

0x2a28 HT0_LO_WIN5_BASE 0x2b28 HT0_HI_WIN5_BASE

0x2a30 HT0_LO_WIN6_BASE 0x2b30 HT0_HI_WIN6_BASE

0x2a38 HT0_LO_WIN7_BASE 0x2b38 HT0_HI_WIN7_BASE

0x2a40 HT0_LO_WIN0_MASK 0x2b40 HT0_HI_WIN0_MASK

0x2a48 HT0_LO_WIN1_MASK 0x2b48 HT0_HI_WIN1_MASK

0x2a50 HT0_LO_WIN2_MASK 0x2b50 HT0_HI_WIN2_MASK

0x2a58 HT0_LO_WIN3_MASK 0x2b58 HT0_HI_WIN3_MASK

0x2a60 HT0_LO_WIN4_MASK 0x2b60 HT0_HI_WIN4_MASK

0x2a68 HT0_LO_WIN5_MASK 0x2b68 HT0_HI_WIN5_MASK

0x2a70 HT0_LO_WIN6_MASK 0x2b70 HT0_HI_WIN6_MASK

0x2a78 HT0_LO_WIN7_MASK 0x2b78 HT0_HI_WIN7_MASK

0x2a80 HT0_LO_WIN0_MMAP 0x2b80 HT0_HI_WIN0_MMAP

0x2a88 HT0_LO_WIN1_MMAP 0x2b88 HT0_HI_WIN1_MMAP
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0x2e38 HT1_LO_WIN7_BASE 0x2f38 HT1_HI_WIN7_BASE

0x2e40 HT1_LO_WIN0_MASK 0x2f40 HT1_HI_WIN0_MASK

0x2e48 HT1_LO_WIN1_MASK 0x2f48 HT1_HI_WIN1_MASK

0x2e50 HT1_LO_WIN2_MASK 0x2f50 HT1_HI_WIN2_MASK

0x2e58 HT1_LO_WIN3_MASK 0x2f58 HT1_HI_WIN3_MASK

0x2e60 HT1_LO_WIN4_MASK 0x2f60 HT1_HI_WIN4_MASK

0x2e68 HT1_LO_WIN5_MASK 0x2f68 HT1_HI_WIN5_MASK

0x2e70 HT1_LO_WIN6_MASK 0x2f70 HT1_HI_WIN6_MASK

0x2e78 HT1_LO_WIN7_MASK 0x2f78 HT1_HI_WIN7_MASK

0x2e80 HT1_LO_WIN0_MMAP 0x2f80 HT1_HI_WIN0_MMAP

0x2e88 HT1_LO_WIN1_MMAP 0x2f88 HT1_HI_WIN1_MMAP

0x2e90 HT1_LO_WIN2_MMAP 0x2f90 HT1_HI_WIN2_MMAP

0x2e98 HT1_LO_WIN3_MMAP 0x2f98 HT1_HI_WIN3_MMAP

0x2ea0 HT1_LO_WIN4_MMAP 0x2fa0 HT1_HI_WIN4_MMAP

0x2ea8 HT1_LO_WIN5_MMAP 0x2fa8 HT1_HI_WIN5_MMAP

0x2eb0 HT1_LO_WIN6_MMAP 0x2fb0 HT1_HI_WIN6_MMAP

0x2eb8 HT1_LO_WIN7_MMAP 0x2fb8 HT1_HI_WIN7_MMAP

ԋ xbar Һ 2 ҩῤ └ IO-RING ᵬҹ׆ ̆ 4 ҩ Scachê4̆ף

0x24xx̆Ҋ ȁ5ȁ6ȁ7̃ IO-RINĜ9̃ᵬҹҺ ̆ ᶏץ ֓

̂4ȁ5ȁ6ȁ7ȁ9̃ ῤ ̆ Ȃ

ҩ BASEȁMASK MMAP ҈ҩ 64ᵝ ̆BASE ץ K ̆MASK

ᵌ ᵝҹ 1 ̆MMAP Ҭ ȁ ᶏ └ ᵝ̆

Ҋ ̔

3- 7MMAP ᵝ

[63:48] [47̔10] [7̔4] [3̔0]

Ḡ ᶏ ׆

ῒҬ̆׆ Ҋ ̔

3- ׆8 ҍ ῏

׆

0-3 Scache0-3

4-5 MC0-1

a HT0_lo

b HT0_hi

c SE

d MISC
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4 芯片配置寄存器

3C5000L Ҭ ᶫԅ ⱳ Ώ └ȂҊ

ҩ Ȃ

ҩ 3C5000L Ҭ 4 ҩ ̆ ҩ ῤ ѿ ̆ ҩ

ⱴ҉ Ẓ Ȃ

ҩ ҹ 0x1fe00000̆Ӟ ᶏץ פ

̂IOCSR̃ Ȃ

ҬCSR[A][B] Ẓ ҹA IOCSR Ҭ ᵝB̆ῒҬB ҹѿҩץ Ȃ

4.1 版本寄存器（0x0000）

ҹ 0x1fe00000̆Ẓ 0x0000Ȃ

4- 1

ᵝ ᵝṿ

7:0 Version R 8’h11

4.2 芯片特性寄存器（0x0008）

ԅѿ֓ ᴆ ῏ ̆ʟ ᴆ ᶏ ⱳ ╠ Ȃ

Ẓ 0x0008Ȃ

4- 2

ᵝ ᵝṿ

0 Centigrade R 1’b1 ҹ 1 ̆ CSR[0x428]

1 Node counter R 1’b1 ҹ 1 ̆ CSR[0x408]

2 MSI R 1’b1 ҹ 1 ̆ MSI

3 EXT_IOI R 1’b1 ҹ 1 ̆ EXT_IOI

4 IPI_percore R 1’b1
ҹ 1 ̆ CSR

IPI

5 Freq_percore R 1’b1
ҹ 1 ̆ CSR

6 Freq_scale R 1’b1 ҹ 1 ̆ ꜚ № ⱳ

7 DVFS_v1 R 1’b1 ҹ 1 ̆ ꜚ v1

8 Tsensor R 1’b1 ҹ 1 ̆ ᴰ
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57:56 Bad_ip_ddr R 2ҩ DDR └

61:60 Bad_ip_ht R 2ҩ HT └

4.8 温度采样寄存器（0x0198）

Ẓ 0x0198Ȃ

4- 8

ᵝ ᵝṿ

15:0 R Ḡ

19:16 R Ḡ

20 dotest R Dotest

21 iccc_en R Iccc_en

23:22 R Ḡ

24 Thsens0_overflow R ᴰ 0҉

25 Thsens1_overflow R ᴰ 1҉

錀
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ᴰ

0

ψŜT
Ր ᝏ Ѫ

__eľ

р
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�
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ᴰ ҹ

ψŜľ

р ᱟ ੖ ൿ

�I 惉 㜹 ⫆ ⩚ ╪恉

楠ٳ姠䟷ṧ䟸ṧ䬀ٿ ͺٰ �䠀

ͺ
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̂ /DIV_REFC * DIV_LOOPC̃/ DIV_OUTȂ

ᴆ └ Ҋ̆ ҹ ̂100MHz 25MHz̃̆

̃
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[34:32] VDDA_LDO_CTRL RW

[35] VDDA_LDO_BYPASS RW

[38:36] VDDD_LDO_CTRL RW

[39] VDDD_LDO_BYPASS RW

[40] VDDA_LDO_EN RW

[41] VDDD_LDO_EN RW

ῒ RW Ḡ

4.10 处理器核分频设置寄存器（0x01D0）

Ҋץ ԍ ꜚ № ᶏ ̆ᶏ ̆

ץ 100ns ῤ ᵬ̆ ῒ ȂẒ 0x01d0Ȃ

4- 11 ᴆ№

ᵝ ᵝṿ

2:0 core0_freqctrl RW 0x7 0№ └ṿ

3 core0_en RW 0x1 0 ᶏ

6:4 core1_freqctrl RW 0x7 1№ └ṿ

7 core1_en RW 0x1 1 ᶏ

10:8 core2_freqctrl RW 0x7 2№ └ṿ

11 core2_en RW 0x1 2 ᶏ

14:12 core3_freqctrl RW 0x7 3№ └ṿ

15 core3_en RW 0x1 3 ᶏ

: ᴆ№ ṿ ԍ

̂№ └ṿ+1̃/8

4.11 处理器核复位控制寄存器（0x01D8）

Ҋץ ԍ ᴆ └ ᵝᶏ Ȃ ᵝ ̆ᾢ resetn 0̆

Ῥ resetn_pre 0̆ 500 ̆ resetn_pre 1̆Ῥ resetn 1

ҩ ᵝ ȂẒ 0x01d8Ȃ

4- 12 ᴆ№

ᵝ ᵝṿ

0 Core0_resetn_pre RW 0x1 0 ᵝ ꜛ └

1 Core0_resetn RW 0x1 0 ᵝ

2 Core1_resetn_pre RW 0x1 1 ᵝ ꜛ └
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3 Core1_resetn RW 0x1 1 ᵝ

4 Core2_resetn_pre RW 0x1 2 ᵝ ꜛ └

5 Core2_resetn RW 0x1 2 ᵝ

6 Core3_resetn_pre RW 0x1 3 ᵝ ꜛ └

7 Core3_resetn RW 0x1 3 ᵝ

4.12 路由设置寄存器（0x0400）

Ҋץ ԍ └ ῤ № ȂẒ 0x0400Ȃ

4- 13

ᵝ ᵝṿ

3:0 scid_sel RW 0x0 ῍֣ ↓ᵝ └

7:4 Node_mask RW 0xF
̆ ᾧ ⌠ ᶏ

8 xrouter_en

x

�ì�Æ

�í
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Ҋץ ԍ └ └ └ ẒȂ 0 Ȃ

>˜ �� �.



3C5000L ᶏ Ύ



3C5000L ᶏ Ύ

26

46:44 freqscale_stable RW 0x0 Stable clock

47 clken_stable RW 0x0 Stable clock ᶏ

48 EXT_INT_en RW 0x0 IOҬ ᶏ

49 INT_encode RW 0x0 ᶏ Ҭ

53:52

54

57:56 thsensor_sel RW 0x0 ᴰ

62:60 Auto_scale R 0x0 ꜚ ╠ṿ

63 Auto_scale_doing R 0x0 ꜚ

4.14 摄氏温度寄存器（0x0428）

Ҋץ ԍ ῤ ᴰ ṿȂẒ 0x0428Ȃ

CSR[0x0008][0] ̆ Ȃ

4- 15

ᵝ ᵝṿ

7:0 Centigrade temperature RO 0x0

63:8 RW 0x0

4.15 SRAM 调节寄存器（0x0430）

Ҋץ ԍ ῤ Sram ᵬ ȂẒ 0x0430Ȃ

4- 16 SRAM

ᵝ ᵝṿ

31:0 sram_ctrl RW 0x0 ῤ Sram

63:32 RW 0x0

4.16 FUSE0 观测寄存器（0x0460）

Ҋץ ԍ № ᴆ Fuse0 ṿȂẒ 0x0460Ȃ

4- 17 FUSE

ᵝ ᵝṿ

127:0 Fuse_0 RW 0x0
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4.17 FUSE1 观测寄存器（0x0470）

Ҋץ ԍ № ᴆ Fuse1 ṿȂẒ 0x0470Ȃ

4- 18 FUSE

ᵝ ᵝṿ

127:0 Fuse_1 RW 0x0
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5 芯片时钟分频及使能控制

ҩ 3C5000
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LA132 Clock Main Clock *1
LA132 ̆ ᴆ Ḡ №

ᵞԍ 1GHz

Stable Clock SYS_CLOCK *1

Mem Clock
MEM PLL PLL Ҍ ῤ └

Main Clock /2ȁ/4ȁ/8 Ҍ ῤ └

5.2 处理器核分频及使能控制

№ ̆ѿҹ
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0: (n+1)/8

1: 1/(n+1)

5.2.2 配置寄存器指令访问

ԅᴰ 3̆C5000L Ҭ ᶏ פ №

Ȃ

̆ № └ҍ ᴆ№ └

ԑ ̆ң ѿ ᶏ Ȃ ľῒ ⱳ Ŀ҉ ᵝ

└Ȃ ҹ 0x1fe00000̆Ẓ 0x0420Ȃ

5- 4 ῒ ⱳ

ᵝ ᵝṿ

22 freqscale_percore RW 0x0 ᶏ ҩ

23 clken_percore RW 0x0 ᶏ ҩ ᶏ

freqscale_percore ҹ 1 ᶏ̆ № Ҭ freqscale ᵝ

№ ̂ ԅ freqscale_modẽ̕ clken_percore ҹ 1 ̆ᶏ

№ Ҭ clken ᵝ ᶏ └Ȃ

ӈ ҊȂẒ ҹ 0x1050Ȃ

5- 5 №

ᵝ ᵝṿ

4 freqscale_mode RW 0x0

╠ №

0: (n+1)/8

1: 1/(n+1)

3 clken RW 0x0 ╠ ᶏ

2:0 freqscale RW 0x0 ╠ №

5.3 结点时钟分频及使能控制

ҹ ҉ ҍ῍֣ ᶏ ̆ ң Ҍ └ ѿ̆ҹ ᴆ

̆ԋ ᴆ ꜚ№ Ȃ

Ҍ ῃ῏ ⱳ ̆ ץ clken └ᵝȂ
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5.3.1 软件设置

ᴆ ᶏ ⱳ Ҭ № ᵝ̆ᶏ Ȃ

ҹ 0x1fe00000̆Ẓ 0x0180Ȃ

5- 6 ⱳ

ᵝ ᵝṿ

42:40 Nod
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6 软件时钟系统

3C5000L Ҭҹ ᴆᶏ ӈԅ ҩҌ ᶏ Ȃ

ῤ ᴰ counter/compare ̆stable counter ץ̆ node

counter Ȃ

Ҋץ stable counter node counter ׃ Ȃ

6.1 Stable Counter

3C5000L Ҭ ̆ ӊҹ stable counterȂStable counter ≢ԍ

̆Ӟ ≢ԍ ̆ ѿ Һ Ȃ

3C5000L Ҭ̆ ҍ ԍҺ ̆p ץ └№ ̂

╠ѿ ׃ ̃̆ stable counter ԍ ῀ ̆Ӟ ץ № ̆Ҍ

ῒ Ȃ

ҩ ̆ ԅѿҩ ѿҩ Ȃ Һ ׃ Stable couter ῏

Ȃ

6.1.1 Stable Timer 的配置地址

ᶏ Stable counter ̆ ԅѿҩ ⱴ counter̆ ѿҩ׆

ṿ Ҋ⁞ timer̕ ҩ Stable counter Stable timerȂ

̆ rdhwrȁDRDTIME פ ̕ ̆

ץ load/store ̆Ӟ ץ CSR פ Ȃ

6- 1

Ẓ

Core0_timer_config 0x1060 RW 0

Core0_timer_ticks 0x1070 R 0 ▼ᵩṿ

Core1_timer_config 0x1160 RW 1

Core1_timer_ticks 0x1170 R 1 ▼ᵩṿ

Core2_timer_config 0x1260 RW 2

Core2_timer_ticks 0x1270 R 2 ▼ᵩṿ

Core3_timer_config 0x1360 RW 3

Core3_timer_ticks 0x1370 R 3 ▼ᵩṿ
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6- 2 פ

Ẓ

percore_timer_config 0x1060 RW ╠

percore_timer_ticks 0x1070 R ╠ ▼ᵩṿ

6- 3 ӈ

ᵝ ᵝṿ

timer_config

63 1 RW 0x1 ᵝҹ 1̆ Ώ῀ҹ 1

62 Periodic RW 0x0
ᶏ Ȃ ᵝҹ 1̆↕ ⁞ҹ 0 ̆ ꜚ ҹ

timer_configҬ InitVal ṿȂ

61 Enable RW 0x0 ᶏ Ȃ ᵝҹ 1 ̆ Ȃ

47:0 InitVal RW 0x0 ṕ ∆ ṿ

timer_ticks

63:48 0 R 0x0 0ṿ

47:0 Ticks R 0x0
ṕ ▼ᵩṿȂ ԍ ̆ ̆ ṿ

Ả 48’hffff_ffff_ffffȂ

6.1.2 Stable Counter 的时钟控制

Stable counter ץ ᶏ ῀̆Ӟ ץ ᶏ Һ ̆ ғ ץ

ᴆ№ └ № └Ȃ ’Ҋ̆ ᶏ ῀̆ Һ ̆ ῃ

Ҍ ꜚ Ȃ

Ҋץ Stable counter └ Ȃ ᵝԍ └ ῒזⱳ

Ȃ ҹ 0x1fe00000̆Ẓ 0x0420Ȃ

6- 4ῒ ⱳ

ᵝ ᵝṿ

20 stable_sel RW 0x0 0̔SYS CLOCK

1̔NODE CLOCK

21 stable_reset RW 0x0

ᵝ └

1̔ ҹ ᵝ

0̔ ᴆ ᵝ

40 freqscale_mode_stable RW 0x0

Stable clock

0: (n+1)/8

1: 1/(n+1)

46:44 freqscale_stable RW 0x0 Stable clock

47 clken_stable RW 0x0 Stable clock ᶏ
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CP CFא א Ώ

ҹ ᵝ P CFא xא :1א א Ώ ⁪ P̕ CFא xא א Ώ

Ȃң BIOS ꜛ ׆ CF ̾q CFא CF/א א

Stableounter ⁪.1 ta b le o u n te r

’
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7 GPIO 控制

3C5000LҬ ᶫ 32ҩGPIOᶫ ᶏ ̆ № ҍῒ ⱳ Ȃ

̆ ץ GPIO ҹҬ ῀ⱳ ̆ ץ ῒҬ Ȃ

ҩ ҹ 0x1fe00000Ȃ

7.1 输出使能寄存器（0x0500）

ҹ 0x1fe00000̆Ẓ 0x0500Ȃ

7- 1 ₮ᶏ

ᵝ ᵝṿ

31:0 GPIO_OEn RW 32’hffffffff GPIO ₮ᶏ ̂ᵞ ̃

63:32 GPIO_FUNC_En RW 32’hffff0000 GPIOⱳ ᶏ ̂ᵞ ̃

7.2 输入输出寄存器（0x0508）

ҹ 0x1fe00000̆Ẓ 0x0508Ȃ

7- 2 ῀ ₮

ᵝ ᵝṿ

31:0 GPIO_O RW 32’h0 GPIO ₮

63:32 GPIO_I RO 32’h0 GPIO ῀

7.3 中断控制寄存器（0x0510）

ҹ 0x1fe00000̆Ẓ 0x0510Ȃ

7- 3 Ҭ └

ᵝ ᵝṿ

31:0 GPIO_INT_Pol RW 32’h0

GPIOҬ

0 - ᵞ

1 -

63:32 GPIO_INT_en RW 32’h0 GPIOҬ ᶏ └̆
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7.4 GPIO 引脚功能复用表

3C5000L Ҭ GPIO ҍῒ ⱳ ԅ ↓Ҋץ̆ ҹ ⱳ ⱳ

Ȃ

≢ ₮ ̆GPIO00 ͠ GPIO15 ᵝ ҹ GPIO ⱳ ̆ ҹ ῀ ̆

Ҍ ꜚ IOȂ

GPIO16 ͠ GPIO31 HT ҩ └ ̆ ᵝ ҹ HT ⱳ ̆ҹԅ ῤ

ꜚ IŎ ץ HT0/1_Hi/Lo_Hostmode Ҋ Ȃ ᵝ ׅ

ҹ HT ⱳ ̆ᵖ Ҍᴪ ꜚ IO ̆Ҍᴪ ̆ ᴆᶏ GPIO ⱳ

╠ ⱳ ҹ GPIO Ȃ

7- 4 GPIOⱳ

GPIO ⱳ ⱳ

0 GPIO00 SPI_CSn1 GPIO

1 GPIO01 SPI_CSn2 GPIO

2 GPIO02 UART1_RXD GPIO

3 GPIO03 UART1_TXD GPIO

4 GPIO04 UART1_RTS GPIO

5 GPIO05 UART1_CTS GPIO

6 GPIO06 UART1_DTR GPIO

7 GPIO07 UART1_DSR GPIO

8 GPIO08 UART1_DCD GPIO

9 GPIO09 UART1_RI GPIO

10 GPIO10 - GPIO

11 GPIO11 - GPIO

12 GPIO12 - GPIO

13 GPIO13 SCNT_RSTn GPIO

14 GPIO14 PROCHOTn GPIO

15 GPIO15 THERMTRIPn GPIO

16 HT0_LO_POWEROK GPIO16 HT0_LO_POWEROK

17 HT0_LO_RSTn GPIO17 HT0_LO_RSTn

18 HT0_LO_LDT_REQn GPIO18 HT0_LO_LDT_REQn

19 HT0_LO_LDT_STOPn GPIO19 HT0_LO_LDT_STOPn
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20 HT0_HI_POWEROK GPIO20 HT0_HI_POWEROK

21 HT0_HI_RSTn GPIO21 HT0_HI_RSTn

22 HT0_HI_LDT_REQn GPIO22 HT0_HI_LDT_REQn

23 HT0_HI_LDT_STOPn GPIO23 HT0_HI_LDT_STOPn

24 HT1_LO_POWEROK GPIO24 HT1_LO_POWEROK

25 HT1_LO_RSTn GPIO25 HT1_LO_RSTn

26 HT1_LO_LDT_REQn GPIO26 HT1_LO_LDT_REQn

27 HT1_LO_LDT_STOPn GPIO27 HT1_LO_LDT_STOPn

28 HT1_HI_POWEROK GPIO28 HT1_HI_POWEROK

29 HT1_HI_RSTn GPIO29 HT1_HI_RSTn

30 HT1_HI_LDT_REQn GPIO30 HT1_HI_LDT_REQn

31 HT1_HI_LDT_STOPn GPIO31 HT1_HI_LDT_STOPn

7.5 GPIO 中断控制

3C5000L Ҭ GPIO ᵬҹҬץ ῀ᶏ Ȃ

GPIO00ȁGPIO08ȁGPIO16ȁGPIO24 ῍֣Ҭ └ 0 Ҭ Ȃ

GPIO01ȁGPIO09ȁGPIO17ȁGPIO25 ῍֣Ҭ └ 1 Ҭ Ȃ

GPIO02ȁGPIO10ȁGPIO18ȁGPIO26 ῍֣Ҭ └ 2 Ҭ Ȃ

GPIO03ȁGPIO11ȁGPIO19ȁGPIO27 ῍֣Ҭ └ 3 Ҭ Ȃ

GPIO04ȁGPIO12ȁGPIO20ȁGPIO28 ῍֣Ҭ └ 4 Ҭ Ȃ

GPIO05ȁGPIO13ȁGPIO21ȁGPIO29 ῍֣Ҭ └ 5 Ҭ Ȃ

GPIO06ȁGPIO14ȁGPIO22ȁGPIO30 ῍֣Ҭ └ 6 Ҭ Ȃ

GPIO07ȁGPIO15ȁGPIO23ȁGPIO31 ῍֣Ҭ └ 7 Ҭ Ȃ

ҩGPIO Ҭ ᶏ GPIO_INT_en └ Ҭ̆ GPIO_INT_POL └̆

Ҋ̔

ҹ 0x1fe00000̆Ẓ 0x0510Ȃ

7- 5 Ҭ └

ᵝ ᵝṿ

31:0 GPIO_INT_Pol RW 32’h0
GPIOҬ

0 - ᵞ
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1 -

63:32 GPIO_INT_en RW 32’h0 GPIOҬ ᶏ └̆

Ҭ └ ҉ ҩҬ ᶏ ῒҬѿᵝ GPIO ̆ ᶏץ ̆

ҩ ̂POL ҹ 0 Ҋ ̆ҹ 1 ҉ ̃ Ҭ Ҭ └ Ҭ Ȃ
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8 LA464 处理器核

LA464 64 ᵝ Ȃ ᵬҹץ ῀

̆Ӟ ᵬҹץ ῤ Ⱶ Ȃ 3C5000L Ҭ

ҩ LA464 ץ ῍֣ Cache AXIԑ ѿҩ№ ῍֣ ҉ Cache

ȂLA464 Һ Ҋ̔

y Һ פ ̂LoongArch̃̕

y ̆ ҩ ȁңҩ ȁңҩ ᴆ̕

y ҩ ᴆ ҹ256ᵝ̆ ҩ ᴆ 8ҩ 4ҩ ӗⱴ ̕

y ᴆ 256 ᵝ Ữ ̆ ҹ 64 ᵝ̆ ҹ 48 ᵝ̕

y ȁꜚ ȁ Ӱ ̕

y 64 ῃ ⱴ 8 2048 ̆῍ 2112 TLB̆64 פ TLB̆

̕

y ѿ פ Cache Cache ҹ 64KB̆4 ̕

y Victim Cache ᵬҹ ԋ Cache

ch�F �K4ô

D� 4ô BN©

�74ô

4

4ô -( 6„ �×

y

��Q �H

A

�J�J

D�

G�

�&�?

�×

y

�0 4

�� �F �K �H

̆֟

�y

Vя

2che

c

!ÿ

ꜚch

2che

ᵬ
4

00

·

῍

Ҽ
̕

Ҽc

8

ᴅ

3

00L

C

o
ῤ

ᵬҹҹ

ᵙ

ḓ000L

Ҭ

̕

֟ȁ cM00B
}ľ

Ӱ
Lc00Bḹ֟

֟

c00B
̆

h

̆

ḓ ḓ

4

h

4

ҩ

Ẇ ̔

ʞ ꜚ

P ԑ

4

̆ԋcm ᴆᴆ

̆

2

c00B

60

4̆

C

ԑ

S̆

̆ ҹ

ҩ4465

4

ὀ ᵒľ

4

4465ᴆ



3C5000L ᶏ Ύ

44

0ᵝȂ Ḥ ᵝ ̆ Ӈῒᵝ Ḥ ᴪ ҹbitAA:BB ̆ ׆

Ḥ AA ᵝ⌠ BB ᵝ (AA-BB+1) ᵝȂ

Ҋ ₮ 3C5000L פ ⱳ Ḥ ↓ Ȃ ѿ↓ľ ṿĿ̆ ׆

ҩ Ҭ ₮ ṿ̆ᵖҌ ׆ 3C5000L Ҭ ₮ ҩṿȂΐᵣ

₮ ṿ̆ ᴆ פ ₮ ҹ‰̆ ₮ ṿ̆

ᴆ∞ ̆ Ҍ ѿ↓ ῤ ̆ ҩ 3C5000L Ҍ

ⱳ Ȃ

8- 1 3C5000L פ ⱳ Ḥ ↓

ᵝ ṿ

0x0 31:0 PRId 32Ľh14_c010

0x1

1:0 ARCH
2'b00 LA32 ̕2'b01

LA32 2̕'b10 LA64 Ȃ2'b11 Ḡ Ȃ
2Ľb10

2 PGMMU ҹ 1 MMU 1Ľb1

3 IOCSR ҹ 1 IOCSR פ 1Ľb1

11:4 PALEN ᵝ PALEN ṿ⁞ 1 8Ľd47

19:12 VALEN N ᴆ EN

פ ENE99
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17:15 LLFTP_ver Ȃ1 ҹ∆ Ȃ 3Ľh1

21 LSPW ҹ 1 ᴆ פ 1Ľb1

22 LAM ҹ 1 AM* פ 1Ľb1

0x3

0 CCDMA ҹ 1 ᴆ Cache Coherent DMA 1Ľb1

1 SFB ҹ 1 Store Fill Buffer̂SFB̃ 1Ľb1

3 LLEXC ҹ 1 LL פ ⱳ 1Ľb1

4 SCDLY ҹ 1 SC ⱳ 1Ľb1

5 LLDBAR ҹ 1 LL ꜚ dbar ⱳ 1Ľb1

6 ITLBHMC ҹ 1 ᴆ ITLB ҍ TLB ӊ ѿ 1Ľb1

7 ICHMC
ҹ1 ᴆ ѿ ῤICacheҍDCache

ѿ
1Ľb1

10:8 SPW_LVL page walk פ 3Ľh4

11 SPW_HP_HF
ҹ 1 page walk פ ⌠ ῀

TLB
1Ľb1

12 RVA ҹ 1 ᴆ ⱳ 1Ľb1

16:13 RVMAX-1 ץ ᵝ -1 4Ľh7

0x4 31:0 CC_FREQ
̆ ᵝ Hz

N/A

0x5
15:0 CC_MUL Ṑ N/A

31:16 CC_DIV № N/A

0x6

0 PMP ҹ 1 1Ľb1

3:1 PMVER
Ҭ̆ ӈԊᴆ 1̆ ҹ∆

Ȃ
3Ľh1

7:4 PMNUM ҩ -1 4Ľh3

13:8 PMBITS ᵝ -1 6Ľh3f

14 UPM ҹ 1 1Ľb1

0xa

0 L1 IU_Present ҹ 1 ѿ פ Cache ѿ ѿ Cache 1Ľb1

1 L1 IU Unify ҹ 1 L1 IU_Present Cache ѿ Cache 1Ľb0

2 L1 D Present ҹ 1 ѿ Cache 1Ľb1

3 L2 IU Present ҹ 1 ԋ פ Cache ԋ ѿ Cache 1Ľb1

4 L2 IU Unify ҹ 1 L2 IU_Present Cache ѿ Cache 1Ľb1

5 L2 IU Private
ҹ 1 L2 IU_Present Cache ҩ

1Ľb1

6 L2 IU Inclusive
ҹ 1 L2 IU_Present Cache ᵞ

̂L1̃ ῏
1Ľb0

7 L2 D Present ҹ 1 ԋ Cache 1Ľb0

8 L2 D Private ҹ 1 ԋ Cache ҩ 1Ľb0
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9 L2 D Inclusive
ҹ 1 ԋ Cache ᵞ ̂L1̃

῏
1Ľb0

10 L3 IU Present ҹ 1 ҈ פ Cache ҈ ѿ Cache 1Ľb1

11 L3 IU Unify ҹ 1 L3 IU_Present Cache ѿ Cache 1Ľb1

12 L3 IU Private
ҹ 1 L3 IU_Present Cache ҩ

1Ľb0

13 L3 IU Inclusive
ҹ 1 L3 IU_Present Cache ᵞ

̂L1 L2̃ ῏
1Ľb1

14 L3 D Present ҹ 1 ҈ Cache 1Ľb0

15 L3 D Private ҹ 1 ҈ Cache ҩ 1Ľb0

16 L3 D Inclusive
ҹ 1 ҈ Cache ᵞ ̂L1 L2̃

῏
1Ľb0

0xb

15:0 Way-1
-1

̂ 10 Ҭ L1 IU_Present Cachẽ
16Ľh3

23:16 Index-log2
log2( ѿ Cache )

̂ 10 Ҭ L1 IU_Present Cachẽ
8Ľh8

30:24 Linesize-log2
log2(Cache )

̂ 10 Ҭ L1 IU_Present Cachẽ
8Ľh6

0xc

15:0 Way-1
-1

̂ 10 Ҭ L1 D Present Cachẽ
16Ľh3

23:16 Index-log2
log2( ѿ Cache )

̂ 10 Ҭ L1 D Present Cachẽ
8Ľh8

30:24 Linesize-log2
log2(Cache )

̂ 10 Ҭ L1 D Present Cachẽ
8Ľh6

0xd

15:0 Way-1
-1

̂ 10 Ҭ L2 IU Present Cachẽ
16Ľhf

23:16 Index-log2
log2( ѿ Cache )

̂ 10 Ҭ L2 IU Present Cachẽ
8Ľh8

30:24 Linesize-log2
log2(Cache )

̂ 10 Ҭ L2 IU Present Cachẽ
8Ľh6

0xe

15:0 Way-1
-1

̂ 10 Ҭ L3 IU Present Cachẽ
16Ľhf

23:16 Index-log2
log2( ѿ Cache )

̂ 10 Ҭ L3 IU Present Cachẽ
8Ľh8

30:24 Linesize-log2
log2(Cache )

̂ 10 Ҭ L3 IU Present Cachẽ
8Ľh6
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8.2 3C5000L 配置状态寄存器访问

3C5000L ̆CSR ᶏ ѿҩ ̆

ҹ CSR ̆ҍ ȁῤ JTAG ԑҌ Ȃ

CSR ӈ IOCSRRD.B/H/W/D IOCSRWR.B/H/W/D פ ȁΏ ȂῒҬ

IOCSRRD.B/H/W/D ᶏ ҹ IOCSRRD.B/H/W/D rd, rj̆ῒҬ ᵬ rj Ҭ

CSR ̆CSR ῤ Ώ῀⌠ rd ҬȂIOCSRWR.B/H/W/D ᶏ

ҹ IOCSRWR.B/H/W/D rd, rj̆ῒҬ ᵬ rj Ҭ CSR ̆

ᵬ rd Ҭ Ώ῀CSR ṿȂIOCSRRD.B/H/W/D IOCSRWR.B/H/W/D ᾛ

Ҋ Ȃ

ᶏ IOCSRRD.B/H/W/D IOCSRWR.B/H/W/D פ ץ ף

̆ 0x1fe00000 ̆ΐᵣ ῏ Ȃ
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3- 64-127 cycle random

4 – 128-255 cycle random

ῒז – ṿ

31 MCC storefill en RW 1’b0 MCC storefill ⱳ ᶏ

34:32

35 MCC clean exclusive replace en RW 1’b0

36 MCC clean shared replace en RW 1’b0
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10 处理器核间中断与通信

3C5000L ҹ ҩ ԅ 8 ҩ Ҭ ̂IPĨץ BIOS

ꜚ ᵬ ӊ Ҭ ḤȂ

3C5000L Ҭ ң Ҍ ̆ѿ ҍ 3A3000 Ὶ

̆ ѿ ҹԅ Ȃ №≢ Ȃ

10.1 按地址访问模式

ԍ 3C5000L Ҋ̆↓ ᶏץ 0x3ff0_0000 0x1fe0_0000

ȂῒҬ̆ 0x3ff0_0000 ץ Ҭ disable_0x3ff0 └ᵝ

῏ Ȃΐᵣ 10- 1 ⌠ 10- 5Ȃ

10- 1 Ҭ ῏ ῒⱳ

Ώ

IPI_Status R 32ᵝ ̆ᴋᵥѿᵝ 1ғ ᵝᶏ ’Ҋ̆

INT4

��
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Core0_IPI_Enalbe 0x1004 RW 0 IPI_Enalbe

Core0_IPI_Set 0x1008 W 0 IPI_Set

Core0_IPI_Clear 0x100c W 0 IPI_Clear

Core0_MailBox0 0x10- -蔐x0
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Core3_MailBox0 0x1320 R 3 IPI_MailBox0

Core3_ MailBox1 0x1328 RW 3 IPI_MailBox1

Core3_ MailBox2 0x1330 W 3 IPI_MailBox2

Core3_ MailBox3 0x1338 W 3 IPI_MailBox3

҉ ↓₮ ҩ 3C5000L Ҭ ῏

↓ Ȃ 3C5000Lԑ CC-NUMA ̆ ҩ ῤ

ѿҩ ῃ ̆ ῤ IPI ҉ ҍῒ

Ẓ ῏ Ȃᶛ ̆0 0 IPI_Status ҹ 0x1FE01000̆

1 0 ↕ҹ 0x10001FE01000̆ᶭ Ȃ

10.2 配置寄存器指令访问

3C5000L Ҭ̆ ԅ ̆פ ץ

Ȃҹԅ Ḃ ᶏ Ҭ ̆ ҩ Ҋ̆ Ҭ

ӈ ѿ֓ Ȃ

10- 6 ╠ Ҭ ҍ Ḥ ↓

Ẓ

perCore_IPI_Status 0x1000 R ╠ IPI_Status

perCore_IPI_Enalbe 0x1004 RW ╠ IPI_Enalbe

perCore_IPI_Set 0x1008 W ╠ IPI_Set

perCore_IPI_Clear 0x100c W ╠ IPI_Clear

perCore_MailBox0 0x1020 RW ╠ IPI_MailBox0

perCore_ MailBox1 0x1028 RW ╠ IPI_MailBox1

perCore_ MailBox2 0x1030 RW ╠ IPI_MailBox2

perCore_ MailBox3 0x1038 RW ╠ IPI_MailBox3

ҹԅ ῒ Ҭ MailBox Ḥ̆ Ҋץ Ȃ

10- 7 Ḥ

Ẓ

IPI_Send 0x1040 WO 32ᵝҬ №

[31] ̆ 1 ᴪ Ҭ

[30:26] Ḡ

[25:16]

[15:5] Ḡ

[4:0] Ҭ ̆ IPI_StatusҬ



3C50



3C5000L ᶏ Ύ

55

ҩ Ȃṿ ̆ Ώ̆Ҍ Ȃ

₮ԅ╠ѿ ⌠ IPI_SendȁMail SendȁFreq Send̆ ѿҩ Any Send ᶫ

ᶏ ̆ῒ ҊȂ

10- 8 Ḥ

Ẓ

ANY_Send 0x1158 WO 64ᵝ

[63:32] Ώ῀

[31] ̆ 1 ᴪ Ҭ

[30:27] Ώ῀

�È� �0 �}>˜

�� ��� 

�}�É �  �žᴪ ̆�� �� �� ��>˜ 
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Ώ῀ Ẓ
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11 I/O 中断

3C5000L ң Ҍ Ҭ Ȃ ѿ ҹᴰ Ҭ ̆ҍ 3A3000

Ὶ ̕ ԋ ҹ IO Ҭ ̆ ԍ HT └ Ҭ ҍꜚ № ⱳ

ȂץҊ№≢ ң Ҭ ׃ Ȃ

11.1 传统 I/O 中断

3C5000L ᴰ Ҭ 32 ҩҬ ץ̆ ѿ ̆ Ҋ Ȃ

ᴋ ѿҩ IO Ҭ ץ ҹ ᶏ ȁ ȁץ Ҭ

Ȃᴰ Ҭ Ҍ Ҭ № ̆ Ҭ ѿҩ ῤ Ȃ

15
14

13
12

11
10

9
8

7
6
5

4
3

2
1

0

23
...
16

31

...
24

IP0
IP1
IP2
IP3

IP0
IP1
IP2
IP3

IP0
IP1
IP2
IP3

IP0
IP1
IP2
IP3

Ҭ

HT-1 INT7

HT-1 INT0

ŀŀ

HT-0 INT7

HT-0 INT0

GPIO24/16/8/0/SC0

GPIO25/17/9/1/SC1
GPIO26/18/10/2/SC2

GPIO27/19/11/3/SC3
GPIO28/20/12/4

GPIO29/21/13/5
GPIO30/22/14/6

GPIO31/23/15/7

I2C0
I2C1

UART0
MC0

MC1
SPI

Thsens
UART1

CORE 0

CORE 1

CORE 2

CORE 3

11- 1 3C5000L Ҭ
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Ҭ ῏ ᵝץ Ҭ └̆Ҭ └ᵝ

Ҋ Ȃ

Ҭ ᶏ ̂Enablẽ ҈ҩ ̔IntensetȁIntenclr IntenȂIntenset

Ҭ ᶏ ̆Intenset Ώ 1 ᵝ Ҭ ᶏ ȂIntenclr Ҭ ᶏ ̆

Intenclr Ώ 1 ᵝ Ҭ ȂInten ╠ Ҭ ᶏ ’Ȃ

Ҭ Ḥ Intedge ̆Ώ 1 ̆Ώ 0

ȂҬ ץ Intenclr ᵝ Ҭ ̆ Ҭ Ӟᴪ

Ҭ ᶏ Ȃ

11- 1Ҭ └

ᵝ / ṿ

Intedge Inten Intenset Intenclr Ҭ

0 RW / 0 R / 0 RW / 0 RW / 0 GPIO24/16/8/0/SC0

1 RW / 0 R / 0 RW / 0 RW / 0 GPIO25/17/9/1/SC1

2 RW / 0 R / 0 RW / 0 RW / 0 GPIO26/18/10/2/SC

2

3

�� ��� �� ��ҀGPI16/鄀
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11.1.1 按地址访问

ҍ 3A3000 Ὶ ̆ ᶏץ 0x1fe00000

0x3ff00000Ȃ0x3ff00000 ץ Ҭ disable_0x3ff0 └ᵝ

Ȃ

11- 2 IO └

Ẓ

Intisr 0x1420 32ᵝҬ

Inten 0x1424 32ᵝҬ ᶏ

Intenset 0x1428 32ᵝ ᶏ

Intenclr 0x142c 32ᵝ ᶏ

Intedge 0x1434 32ᵝ

CORE0_INTISR 0x1440 CORE0 32ᵝҬ

CORE1_INTISR 0x1448 CORE1 32ᵝҬ

CORE2_INTISR 0x1450 CORE2 32ᵝҬ

CORE3_INTISR 0x1458 CORE3 32ᵝҬ

3C5000L ҩ Ҭ ԅ 4ҩ ҉̆ 32 ᵝҬ ץ ᴆ

Ҭ Ȃ ѿ ̆Ҭ ץ ⌠ Ҭ INT0 ⌠ INT3

Ҭ ᴋ ѿҩ̆ CP0_Status IP2 ⌠ IP5Ȃ32 ҩ I/O Ҭ Ҭ ѿҩ ѿҩ 8

ᵝ └ ῒ̆ 11- 3 11- 4 Ȃ

̆ 0x48 ⌠ 3 INT2 ҉Ȃ

׆ 3C5000L ̆Ҭ ᵝ ⱴԅ ̆ CSR[0x420][49]ᵝ └ᶏ Ȃ

ᵝᶏ ̆Ҋ [7:4] ᵝ ҹ ṿ Ȃ ṿ 0-7 Ҭ

0-7Ȃᶛ ̆ Ҋ̆0x28 ⌠ 3 INT2 ҉Ȃ

11- 3Ҭ

ᵝ

3:0

7:4 Ҭ

11- 4Ҭ

Ẓ Ẓ

Entry0 0x1400 GPIO24/16/8/0 Entry16 0x1410

�410
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Entry1 0x1401 GPIO25/17/9/1 Entry17 0x1411 HT0-int1

Entry2 0x1402 GPIO26/18/10/2 Entry18 0x1412 HT0-int2

Entry3 0x1403 GPIO27/19/11/3 Entry19 0x1413 HT0-int3

Entry4 0x1404 GPIO28/20/12/4 Entry20 0x1414 HT0-int4

Entry5 0x1405 GPIO29/21/13/5 Entry21 0x1415 HT0-int5

Entry6 0x1406 GPIO30/22/14/6 Entry22 0x1416 HT0-int6

Entry7 0x1407 GPIO31/23/15/7 Entry23 0x1417 HT0-int7

Entry8 0x1408 I2C0 Entry24 0x1418 HT1-int0

Entry9 0x1409 I2C1 Entry25 0x1419 HT1-int1

Entry10 0x140a UART0 Entry26 0x141a HT1-int2

Entry11 0x140b MC0 Entry27 0x141b HT1-int3

Entry12 0x140c MC1 Entry28 0x141c HT1-int4

Entry13 0x140d SPI Entry29 0x141d HT1-int5

Entry14 0x140e Thsens Entry30 0x141e HT1-int6

Entry15 0x140f UART1 Entry31 0x141f HT1-int7

11.1.2 配置寄存器指令访问

3C5000L Ҭ̆ ץ פ ̆

Ȃ פ ᶏ Ẓ ҍ Ȃ ̆ҹԅ Ḃ

ᶏ ̆ ҩ Ҍ ╠Ҭ ԅҒ Ҭ ̆ Ҋ Ȃ

11- 5 Ҭ

Ẓ

perCore_INTISR 0x1010 ╠ 32ᵝҬ

11.2 扩展 I/O 中断

ԅῚ ᴰ IO Ҭ 3̆C5000L I/O Ҭ ̆ ԍ HT ҉

256 ᵝҬ № ҩ ̆ ҌῬ HT Ҭ ̆ IO Ҭ ᶏ

Ȃ
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ῤ ᶏ IO Ҭ ╠̆ ᶏ ľῒזⱳ ĿҬ ᵝȂ

ҹ 0x1fe00000̆Ẓ 0x0420Ȃ

11- 6 ῒ ⱳ

ᵝ ᵝṿ

48 EXT_INT_en RW 0x0 IOҬ ᶏ

IO Ҭ Ҋ H̆T Ҭ ץ ץ № ᵬȂ ╠

̆ ץ 256 ҩ Ҭ Ȃ

11.2.1 按地址访问

Ҋץ ῏ IO Ҭ Ȃҍῒ ѿ ̆ ᶏץ

0x1fe00000̆Ӟ ץ Ғ פ Ȃ

11- 7 IOҬ ᶏ

Ẓ

EXT_IOIen[63:0] 0x1600 IOҬ [63:0] Ҭ ᶏ

EXT_IOIen[127:64] 0x1608 IOҬ [127:64] Ҭ ᶏ

EXT_IOIen[191:128] 0x1610 IOҬ [191:128] Ҭ ᶏ

EXT_IOIen[255:192] 0x1618 IOҬ [255:192] Ҭ ᶏ

11- 8 IOҬ ꜚ ᶏ

Ẓ

EXT_IOIbounce[63:0] 0x1680 IOҬ [63:0] ꜚ ᶏ

EXT_IOIbounce[127:64] 0x1688 IOҬ [127:64] ꜚ ᶏ

EXT_IOIbounce[191:128] 0x1690 IOҬ [191:128] ꜚ ᶏ

EXT_IOIbounce[255:192] 0x1698 IOҬ [255:192] ꜚ ᶏ

11- 9 IOҬ

Ẓ

EXT_IOIsr[63:0] 0x1700 IOҬ [63:0] Ҭ

EXT_IOIsr[127:64] 0x1708 IOҬ [127:64] Ҭ

EXT_IOIsr[191:128] 0x1710 IOҬ [191:128] Ҭ

EXT_IOIsr[255:192] 0x1718 IOҬ [255:192] Ҭ
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11.2.4 扩展 IO 中断与传统 HT 中断处理的区别

ᴰ HT Ҭ Ҋ H̆T Ҭ HT └ ῤ ̆ ⌠ HT

҉ 256 ҩҬ Ῥ̆ 256 ҩҬ № ֟ 4ҩ 8 ҩҬ Ῥ̆ ҩҌ

Ȃ ԍ ᴰ Ҭ Ҍ̆ ֟ Ҭ ̆ HT IO

Ҭ ҩ Ȃ ѿ ̆ ῤ ᴆ№ Ҭ ץ 4

ҩ 8ҩҬ ҹ ᵝ̆Ҍ ᵝ ̆ ᴆҬ № Ҍ Ȃ

IO Ҭ ̆HT Ҭ HT └ Ҭ └ ̆Ҭ

└ ⌠ 256 ᵝҬ ̆ Ҍ ӊ╠ 4ҩ 8 ҩҬ ̆ 256 ᵝҬ ѿᵝ ץ

̆ № ̆ ғ ץ № Ȃ

ᶏ IO Ҭ ӊ ̆ ᴆ ҉ҍᶏ ᴰ HT Ҭ Ҍ Ȃ

ᴰ HTҬ ῤ̆ ⌠HT └ Ҭ ̂ѿ ҹ0x90000efdfb000080̃

҉ ̆ ᵝ ̆ ᵥ ̆ ⌠ HT └ ҉

Ҭ Ȃ

ᶏ IO Ҭ ӊ ̆ῤ ⌠ IO ̂ 0x1800̃҉ Ҭ

̆ ҩ ᴪ ⌠Ҭ Ҭ Ҍ̆ ӊ Ҍᴪ֟

Ȃ
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12 温度传感器

12.1 实时温度采样

3C5000L ҩ ῤ ңҩ ᴰ ̆ ץ 0x1FE00198

̆ ̆ ᶏץ ᵞ Ҭ ꜚ ⱳ └Ȃ

ᴰ ᵝ Ҋ̂ ҹ 0x1FE00000̆Ẓ ҹ 0x0198̃̔

12- 1

ᵝ ᵝṿ

24 Thsens0_overflow R ᴰ 0҉_over

�O �Á

ᴰ

ψ

0

Āov d琀r�z �} �À+U���z�z �z�} �À�•
p_ov ĀovĀl w&�o �Á

ᴰ

ψ�z �Á�À�Œ �À �Œ�Œ�z �} �À+U���z

+�A� �Ö �P

�z �} �À
p_ov䌀ov_22
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Ҭ Ȃ ̆Gate ṿ ҍ 0x198 16 ᵝ ṿ̆ Ҍ

̕

EN̔Ҭ ᶏ └Ȃ 1ӊ ̕

SEL̔ ῀ Ȃ ╠ 3C5000L ῤ ңҩ ᴰ ̆ ԍ

ҩᴰ ᵬҹ ῀Ȃ ᶏץ 0 1Ȃ

Ҭ └ Ҭ 4 ԍ └ Ҭ ᵝ̕ᵞ Ҭ └

Ҭ

4
ԍ └ᵞ Ҭ ᵝȂ ѿ ԍ Ҭ №̆

≢ ԍ Ҭ ᵞ Ҭ ̆ ᴋ Ώ ᵬ Ҭ Ȃ

₃ҩ ΐᵣ Ҋ̆ῒ ҹ 0x1fe00000̔

12- 3 ᵞ Ҭ

└

Ҭ └

Thsens_int_ctrl_Hi 0x1460 RW

[7:0]̔Hi_gate0̔ ṿ 0̆ ҩ ֟ Ҭ

[8:8]̔Hi_en0̔ Ҭ ᶏ 0

[11:10]̔Hi_Sel0̔ Ҭ 0 ᴰ ῀

[23:16]̔Hi_gate1̔ ṿ 1̆ ҩ ֟ Ҭ

[24:24]̔Hi_en1̔ Ҭ ᶏ 1

[27:26]̔Hi_Sel1̔ Ҭ 1 ᴰ ῀

[39:32]̔Hi_gate2̔ ṿ 2̆ ҩ ֟ Ҭ

[40:40]̔Hi_en2̔ Ҭ ᶏ 2

[43:42]̔Hi_Sel2̔ Ҭ 2 ᴰ ῀

[55:48]̔Hi_gate3̔ ṿ 3̆ ҩ ֟ Ҭ

[56:56]̔Hi_en3̔ Ҭ ᶏ 3

[59:58]̔Hi_Sel3̔ Ҭ 3 ᴰ ῀

ᵞ Ҭ └

Thsens_int_ctrl_Lo 0x1468 RW

[7:0]̔Lo_gate0̔ᵞ ṿ 0̆ᵞԍ ҩ ֟ Ҭ

[8:8]̔Lo_en0̔ᵞ Ҭ ᶏ 0

[11:10]̔Lo_Sel0̔ ᵞ Ҭ 0 ᴰ ῀

[23:16]̔Lo_gate1̔ᵞ ṿ 1̆ᵞԍ ҩ ֟ Ҭ

[24:24]̔Lo_en1̔ᵞ Ҭ ᶏ 1

[27:26]̔Lo_Sel1̔ ᵞ Ҭ 1 ᴰ ῀

[39:32]̔Lo_gate2̔ᵞ ṿ 2̆ᵞԍ ҩ ֟ Ҭ

[40:40]̔Lo_en2̔ᵞ Ҭ ᶏ 2

[43:42]̔Lo_Sel2̔Lo_: [43:42]

LL

Lo_en2

�l ��r�� �� �@�Ö�Ö�Ö �ÖÐ�/ �R �B �H€�

� �~ �¾ F	 �Z $Y �Ö �6 �] �Ý[4056] ̔Li_3

3

[59:58]

t i^3
̔3

n3� $Y �Ö �6 $Y �Ö �6

7-ˆ �B��

,´ $Y �Ö �P

̔

�B���D �W$Y �Ö �P�@�Ö $Y �Q ��U�
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└

Thsens_freq_scale 0x1480 RW

ᴨᾢ ⌠ᵞ

[7:0]̔Scale_gate0̔ ṿ 0̆ ҩ

[8:8]̔Scale_en0̔ ᶏ 0

[11:10]̔Scale_Sel0̔ 0 ᴰ ῀

[14:12]̔Scale_freq0̔ № ṿ

[23:16]̔Scale_gate1̔ ṿ 1̆ ҩ

[24:24]̔Scale_en1̔ ᶏ 1

[27:26]̔Scale_Sel1̔ 1 ᴰ ῀

[30:28]̔Scale_freq1̔ № ṿ

[39:32]̔Scale_gate2̔ ṿ 2̆ ҩ

[40:40]̔Scale_en2̔ ᶏ 2

[43:42]̔Scale_Sel2̔ 2 ᴰ ῀

[46:44]̔Scale_freq2̔ № ṿ

[55:48]̔Scale_gate3̔ ṿ 3̆ ҩ

[56:56]̔Scale_en3̔ ᶏ 3

[59:58]̔Scale_Sel3̔ 3 ᴰ ῀

[62:60]̔Scale_freq3̔ № ṿ

Thsens_freq_scale_up 0x1490 RW

ᴰ └ ᵝ

[7:0] Scale_Hi_gate0 8 ᵝ

[15:8] Scale_Hi_gate1 8 ᵝ

[23:16] Scale_Hi_gate2 8 ᵝ

[31:24] Scale_Hi_gate3 8 ᵝ

[39:32] Scale_Lo_gate0 8 ᵝ

[47:40] Scale_Lo_gate1 8 ᵝ

[55:48] Scale_Lo_gate2 8 ᵝ

[63:56] Scale_Lo_gate3 8 ᵝ

12.4 温度状态检测与控制

PROCHOTn THERMTRIPn ԍ ҍ └̆ ңҩḤ №≢ҍ GPIO14

GPIO15 ȂῒҬ PROCHOTn ᵬҹ ῀Ӟ ᵬҹ ₮̆THERMTRIPn ֽ ₮ⱳ Ȃ

PROCHOTn ᵬҹ ῀ ̆ └̆ ᵞ

ץ PROCHOTn ҹ 0̆ ⌠ ᵞ ᴪ ̆ №

ṿ prochotn_freq_scale ȂPROCHOTn ᵬҹ ₮ ̆ ₮ Ҭ ̆

prochotn_o_sel ׆ Ҭ └ 4 ҩҬ Ҭ ѿҩᵬҹ

₮ Ҭ Ȃ

THERMTRIPn ᵬҹ ₮̆ thermtripn_o_sel ׆ Ҭ └

4 ҩҬ Ҭ ѿҩᵬҹ ₮ Ҭ Ȃ
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THERMTRIPn PROCHOTn Ҭ ̆ᵖ THERMTRIPn

PROCHOTn ȂPROCHOTn ᵝ ̆ └ ץ ѿ ̆

⁪⁪

THERMTRIPn ̆ ѿ ץ
ץ ̆Ȃ

ץ └ ѿ ̆└ ѿ└ץ └ ѿ ̆
Ȃ
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11:9 Temp_cluster RW 0
ᴰ ₮ ̆

Thsens_triggerᶏ

₮ṿ ̔

=data*731/0x4000 - 273̂ -40 ~ 125 ̃

Ҋ

12- 7 ᴰ

ᴰ ClusterClusᴰ
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13.2 DDR4 SDRAM 读操作协议

DDR4 SDRAM ᵬ 13- 1 Ȃ Ҭ פ̂ Command̆ CMD̃ RAS_nȁ

CAS_n WE_n ῍ 3 ҩḤ Ȃ ԍ ᵬ̆RAS_n=1, CAS_n=0, WE_n=1Ȃ

̂TBD̃

13- 1 DDR4 SDRAM ᵬ

҉ Ҭ̆Cas LatencŷCL̃ = 5̆ Read LatencŷRL̃=5̆ Burst Length = 8Ȃ

DDR4 SDRAM ᵬ ᵌȂ Ҭ פ CMD ACT_nȁRAS_nȁCAS_n WE_n ῍ 4 ҩ

Ḥ Ȃ ԍ ᵬ̆ACT_n=1̆RAS_n=1, CAS_n=0, WE_n=1Ȃ

13.3 DDR4 SDRAM 写操作协议

DDR4 SDRAM Ώ ᵬ ̂TBD̃

13- 2 Ȃ Ҭ פ CMD RAS_nȁCAS_n WE_n ῍ 3 ҩḤ Ȃ ԍΏ

ᵬ̆RAS_n=1, CAS_n=0, WE_n=0Ȃ ̆ҍ ᵬҌ ̆Ώ ᵬ ץ DQM Ώ ᵬ

̆ Ώ῀ ̆DQM ҍ Ҭ DQS Ḥ Ȃ

̂TBD̃

13- 2 DDR4 SDRAMΏ ᵬ

҉ Ҭ̆Cas LatencŷCL̃ = 5̆ Wead LatencŷWL̃=5̆ Burst Length = 8Ȃ

DDR4 SDRAM Ώ ᵬ ᵌȂ Ҭ פ CMD ACT_nȁRAS_nȁCAS_n WE_n ῍ 4 ҩ

Ḥ Ȃ ԍ ᵬ̆ACT_n=1̆RAS_n=1, CAS_n=0, WE_n=0Ȃ

13.4 DDR4 SDRAM 参数配置格式

13.4.1 内存控制器的参数列表

13- 1 ῤ └ ᴆ ↓

Offset 63:55 55:48 47:40 39:32 31:24 23:16 15:8 7:0

PHY

�Î�& �ì�ì�ì�ì

�•���Œ �•�]�í �l�>�( �ú

�Î�& �ì�ì�ì�ô �& �ð�z�5�í ���������Œ �ï�z�5�í ���� �•�.�š�.�ý�]�O�] �� ̂
Z��ɓ

�Î�& �ì�ì�í�ì ���Œ �.�5�z�]�m�] �>
Z�� �ú�]�m�] �z�• �.�Œ �z

�Î�& �ì�ì�í�ô

�š�Œ ���.�5�ý�O���î�Œ �Z�(�]�(�í �z�•�.�O�]�z
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0x0168 rdqsn_bdly_0[35:32]

0x0170 rdq_bdly_0[24:21] rdq_bdly_0[20:18] rdq_bdly_0[17:15] rdq_bdly_0[14:12] rdq_bdly_0[11:9] rdq_bdly_0[8:6] rdq_bdly_0[5:3] rdq_bdly_0[2:0]

0x0178 rdq_bdly_0[27:26]

0x0180 dll_1xdly_1 dll_1xgen_1 dll_wrdqs_1 dll_wrdq_1

0x0188 dll_gate_1 dll_rddqs1_1 dll_rddqs0_1

0x0190 rdodt_ctrl_1 rdgate_len_1 rdgate_mode_1

�� �o �o

�ì
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0x03a8 w_bdly0_5[59:56] w_bdly0_5[55:52] w_bdly0_5[51:48] w_bdly0_5[47:44] w_bdly0_5[43:40] w_bdly0_5[39:36] w_bdly0_5[35:32]

0x03b0 w_bdly1_5[24:21] w_bdly1_5[20:18] w_bdly1_5[17:15] w_bdly1_5[14:12] w_bdly1_5[11:9] w_bdly1_5[8:6] w_bdly1_5[5:3] w_bdly1_5[2:0]

0x03b8 w_bdly1_5[27:26]

0x03c0 rg_bdly_5[7:4] rg_bdly_5[3:0]

0x03c8

0x03d0 rdqsp_bdly_5[31:28] rdqsp_bdly_5[27:2

4]

rdqsp_bdly_5[23:2

0]

rdqsp_bdly_5[19:16] rdqsp_bdly_5[15:12] rdqsp_bdly_5[11:8] rdqsp_bdly_5[7:4] rdqsp_bdly_5[3:0]

0x03d8
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0x04c8

0x04d0 rdqsp_bdly_7[3̀
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ŀŀ

0x1300 ref_num ref_sch_en

0x1308 Status_sref(RD) srefresh_req

ŀŀ

0x1340 hardware_pd_7 hardware_pd_6 hardware_pd_5 hardware_pd_4 hardware_pd_3 hardware_pd_2 hardware_pd_1 hardware_pd_0

0x1348 power_sta_7(RD) power_sta_6(RD) power_sta_5(RD) power_sta_4(RD) power_sta_3(RD) power_sta_2(RD) power_sta_1(RD) power_sta_0(RD)

0x1350 selfref_age slowpd_age fastpd_age active_age

0x1358 power_up Age_step

0x1360 tCONF_IDLE tLPMC_IDLE

ŀŀ

0x1380 zq_overlap

0x1388 zq_stat_en

0x1390 zq_cnt_1(RD) zq_cnt_0(RD)

0x1398 zq_cnt_3(RD) zq_cnt_2(RD)

0x13a0 zq_cnt_5(RD) zq_cnt_4(RD)

0x13a8 zq_cnt_6(RD) zq_cnt_6(RD)

ŀŀ

0x13c0 odt_wr_cs_map

0x13c8 odt_wr_length odt_wr_delay

0x13d0 odt_rd_cs_map

0x13d8 odt_rd_length odt_rd_delay

ŀŀ

0x1400 tRESYNC_length tRESYNC_delay tRESYNC_shift tRESYNC_max tRESYNC_min

ŀŀ

0x1440 pre_predict tm_cmdq_num burst_length

0x1448 ca_timing

0x1450 wr/rd_dbi_en ca_par_en crc_en

0x1458 tCA_PAR tWR_CRC

0x1460 bit_map_7 bit_map_6 bit_map_5 bit_map_6 bit_map_3 bit_map_2 bit_map_1 bit_map_0

0x1468 bit_map_15 bit_map_14 bit_map_13 bit_map_12 bit_map_11 bit_map_10 bit_map_9 bit_map_8

0x1470 bit_map_17 bit_map_16

0x1478 bitmap_mirror

0x1480 alertn_misc(RD) alertn_cnt alertn_clr

0x1488 alertn_addr(RD)

ŀŀ

0x1500 win0_base

0x1508 win1_base

0x1510 win2_base

0x1518 win3_base

0x1520 win4_base
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0x3308 tst_308

0x3310 tst_310

0x3318 tst_318

0x3320 tst_320

0x3328 tst_328

0x3330 tst_330

0x3338 tst_338

0x3340 tst_340

0x3348 tst_348

0x3350 tst_350

0x3358 tst_358

0x3360 tst_360

0x3368 tst_368

0x3370 tst_370

0x3378 tst_378

13.5 软件编程指南

13.5.1 初始化操作

∆ ᵬ ᴆ Init_start̂ 0x010 Ώ̃῀ 0x2 ̆ Init_start

Ḥ ӊ╠̆ ῒ ҹ ṿȂ

ᴆ DRAM ∆ Ҋ̔

(1) pm_clk_sel_ckca pm_clk_sel_ds

(2) pm_phy_init_start ҹ 1̆ ∆ PHY

(3) DLL Һ ̆ pm_dll_init_done ҹ 1

(4) ֟ pm_dll_lock_* pm_pll_lock_* ҹ 1

(5) ᶏ pm_clken_*

(6) pm_init_start ҹ 1̆ῤ └ ∆

(7) ῤ └ ∆ ̆ pm_dram_init ṿҍ pm_cs_enable Ȃ

13.5.2 复位引脚的控制

ҹԅ STR Ҋ ⱴ └ ᵝ ̆ ץ pad_reset_pô 0x808̃

≢ ᵝ ̂DDR_RESETñ └̆Һ └ ң ̔
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(1) ѿ ̆reset_ctrl[1:0] == 2Ľb00Ȃ Ҋ̆ ᵝḤ ҹҍѿ

└ Ὶ ȂҺ ҉ DDR_RESETn ҍῤ ҉ Ȃ

ҹ ̔

z ҉ ̔ ҹᵞ̕

z ҉ ̔ ҹᵞ̕

z └ ∆ ̆ ҹ ̕

z ᵬ ̆ ҹ Ȃ

Ҋ ̔

Sys_reset

DDR_RESETn
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Sys_reset

DDR_RESETn
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ᵝȁGATE ᵝӊ ̆ ץ ֓ ᵝ ₮Ώ DQ ᵝȁ DQ ᵝ

Ȃ ̆ bit-deskew ⱳ ̆ ԍ ễѿҩ dataslice ῤҌ bit ӊ

Ȃ

13.5.3.1 Write Leveling

Write Leveling ԍ Ώ DQS ҍ ӊ ᵝ῏ ̆ ᴆ Ҋ Ȃ

(1) └ ∆ ̆ ҉ѿ ῤ ̕

(2) Dll_wrdqs_x̂x = 0ŀ8̃ ҹ 0x20̕

(3) Dll_wrdq_x̂x = 0ŀ8̃ ҹ 0x0̕

(4) Lvl_mode ҹ 2Ľb01̕

(5) Lvl_ready ̆ ҹ 1̆ ץ Write Leveling ̕

(6) Lvl_req ҹ 1̕

(7) Lvl_done ̆ ҹ 1̆ ѿ Write Leveling ̕

(8) Lvl_resp_x ̆ ҹ 0 ̆↕ Dll_wrdq_x[6:0]

dll_1xdly[6:0] ⱴ 1̆ 5-7 Lvl_resp_x ҹ 1̆ 9̕

ҹ1̆↕ Dll_wrdq_x[6:0] dll_1xdly[6:0] ⱴ1̆ 5-7

Lvl_resp_x ҹ 0̆ Dll_wrdq_x[6:0] dll_1xdly[6:0]

ⱴ 1̆ 5-7 Lvl_resp_x ҹ 1̆ 9Ȃ

(9) Dll_wrdq_x dll_1xdly ṿ⁞0x40̆ Dll_wrdq_x dll_1xdly ṿ

ṿȂ

(10) DIMM pm_dly_2x̆ ԍ0x0 pm_dly_2xṿ

ⱴ 0x010101Ȃ

(11) Lvl_modê0x700̃ ҹ 2Ľb00̆ ₮ Write Leveling Ȃ

13.5.3.2 Gate Leveling

Gate Leveling ԍ └ ῤᶏ DQS ̆ ᴆ Ҋ

Ȃ

(1) └ ∆ ̆ ҉ѿ ῤ ̕

(2) Write Levelinğ ҉ѿ ῤ ̕

(3) Dll_gate_x̂x = 0ŀ8̃ ҹ 0̕

(4) Lvl_mode ҹ 2Ľb10̕

(5) Lvl_ready ̆ ҹ 1̆ ץ Gate Leveling ̕

(6) Lvl_req ҹ 1̕

(7) Lvl_done ̆ ҹ 1̆ ѿ Gate Leveling ̕

(8) Lvl_resp_x[0] Ȃ ѿ Lvl_resp_x[0]ҹ 1̆↕

Dll_gate_x[6:0] ⱴ 1̆ 6-8̆ ҹ 0̆ ↕ Ҋѿ ̕
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(9) ҹ 0̆↕ Dll_gate_x[6:0] ⱴ 1̆ 6-9̕ ҹ

1̆↕ Gate Leveling ᵬ ⱳ̕

(10) pm_rddqs_phase ṿ pm_rdedge_sel

(11) Dll_gate_x̂x = 0ŀ8̃⁞ 0x20̕

(12) ̆Ῥ№≢ ң Lvl_req ᵬ̆ Lvl_resp_x[7:5] ҍ

Lvl_resp_x[4:2] ṿ ̆ ⱴҹ Burst_length/2̆↕ 13 ᵬ̕

Ҍҹ 4̆ Rd_oe_begin_x ⱴѿ ⁞ѿ ᵬ̆ ԍ

Burst_length/2̆ Dll_gate_x ṿ ѿ֓ ̕

(13) Lvl_modê0x700̃ ҹ 2Ľb00̆ ₮ Gate Leveling ̕

(14) Gate Leveling ᵬ Ȃ

13.5.4 功耗控制配置流程

ᾢ pm_pad_ctrl_ca[0]ҹ 1̆ ῤ ∆ ӊ ̆Ῥ

pm_pad_ctrl_ca[0]ҹ 0Ȃ ⱳ DDR4 Ҋᶏ ԅ CAL
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(4) Ώ Mrs_req̂0x1126̃ҹ 1̆ DRAM MRS ̕פ

(5) Mrs_donê0x1127̃̆ ҹ 1̆↕ MRS פ ̆ ץ ₮̆

ҹ 0̆↕ ̕

(6) Command_modê0x1120̃ҹ 0̆ᶏ └ ₮ פ Ȃ

13.5.6 任意操作控制总线

ῤ └ ץ פ DRAM ₮ᴋ פ ̆ ᴆ ץ Cmd_csȁ

Cmd_cmdȁCmd_baȁCmd_â0x1128̃̆ פ Ҋ DRAM ₮Ȃ

ΐᵣ ᵬ Ҋ̔

(1) Cmd_csȁCmd_cmdȁCmd_baȁCmd_â0x1128̃ ҹ ṿ̕

(2) Command_modê0x1120̃ҹ 1̆ᶏ └ ῀ פ ̕

(3) Status_cmd̂0x1122̃̆ ҹ 1̆↕ └ ῀ פ ̆ ץ

Ҋѿ ᵬ̆ ҹ 0̆↕ ̕

(4) Ώ Cmd_req̂0x1121̃ҹ 1̆ DRAM ̕פ

(5) Command_modê0x1120̃ҹ 0̆ᶏ └ ₮ פ Ȃ

13.5.7 自循环测试模式控制

≢№ץ Ҋ ⱳ Ҋᶏ ̆ҹ ̆ ῤ └

№≢ ԅң └ ̆ѿ ԍ Ҋ └̆ ѿ

ԍ ⱳ Ҋ ᶏ Ȃ

ң ᶏ test_phy └̆ test_phy ̆ᶏ └

test_* └̆ ῃ ᴆ └̕ test_phy ̆ᶏ ᴆ

pm_* └Ȃᶏ ΐᵣḤ ӈ ץ Ҭ

№Ȃ

ң ׆ └ ѿ ֽֽ̆ ῀ Ҍ ̆ ׃ ᴆ

└ Ȃΐᵣ ᵬ Ҋ̔

(1) ῤ └ ῃ ̕

(2) ∆ ᵝ ̕

(3) Lpbk_en ҹ 1̕

(4) Lpbk_start ҹ 1̕ Ȃ
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13- 3 1 ῤ └ ₮

└

1 ῤ └ ECC

Mc1_ecc_set 0x0700 RW

1 ῤ └ ECC

[5:0]̔MC1 int_enablĕҬ ᶏ

[8]: MC1 int_trigger̆Ҭ

[21:16]: MC1 int_vector(RO)̆Ҭ ̂ ̃

[33:32]: MC1 ecc_enablĕECC ῏ⱳ ᶏ

[40]: MC1 rd_before_wr̆ Ώⱳ ᶏ

0x0708 RW Ḡ

1 ῤ └ ECC

Mc1_ecc_cnt 0x0710 RW

1 ῤ └ ECC

[7:0]: MC1 int_cnt̆ ECC Ҭ ṿ

[15:8]: MC1 int_cnt_err(RO)̆ECC ѿᵝ₮

̂ ̃

[23:16]: MC1 int_cnt_fatal(RO)̆ECC ңᵝ₮

̂ ̃

1 ῤ └ ECC₮

Mc1_ecc_cs_cnt 0x0718 RO

1 ῤ └ ECC ₮

[7:0]: MC1 ecc_cnt_cs_0̆CS0 ₮ ECC

[15:8]: MC1 ecc_cnt_cs_1̆CS1 ₮ ECC

[23:16]: MC1 ecc_cnt_cs_2̆CS2 ₮ ECC

[31:24]: MC1 ecc_cnt_cs_3̆CS3 ₮ ECC

[39:32]: MC1 ecc_cnt_cs_4̆CS4 ₮ ECC

[47:40]: MC1 ecc_cnt_cs_5̆CS5 ₮ ECC

[55:48]: MC1 ecc_cnt_cs_6̆CS6 ₮ ECC

[63:56]: MC1 ecc_cnt_cs_7̆CS7 ₮ ECC

1 ῤ └ ECC

Mc1_ecc_code 0x0720 RO

1 ῤ └ ECC

[7:0]: MC1 ecc_code_64̆64 ᵝ ECC ECC ̆

ᶏ ῤ ⱳ

[41:32]: MC1 ecc_code_256̆256 ᵝ ECC ECC

̆ᶏ ῤ ⱳ

[52:48]: MC1 ecc_code_dir̆ῤ ECC ̆ ᶏ

ῤ ⱳ

[60:56]: MC1 ecc_data_dir̆ῤ ECC ̆ ᶏ

ῤ ⱳ

1 ῤ └ ECC₮

Mc1_ecc_addr 0x0728 RO

1 ῤ └ ECC ₮

[63:0]: MC1 ecc_addr̆ECC ₮ Ḥ

1 ῤ └ ECC₮

0

Mc1_ecc_data0 0x0730 RO

1 ῤ └ ECC ₮ 0

[63:0]:Mc1_ecc_data0̆ECC ₮ Ḥ ̆64 ᵝ

ECC Ҋ ̆256 ᵝ ECC Ҋ [63:0]
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14 HyperTransport 控制器

3C5000L Ҭ̆ ԍ ҉ ԅ
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HT0_Rx_CADp[15:0]

HT0_Rx_CADn[15:0]

HT0_Tx_CADp[15:0]

HT0_Tx_CADn[15:0]

CAD[15:0] HyperTransport CADḤ

ῒҬ ᵝḠ [15:8]

HyperTransport ∆ ᵝ ꜚ ̆‛ ꜚ HyperTransport

ꜚ ᵬ ᵞ (200MHz)ҍ (8bit)̆ ∆ Ȃ∆

ԍ ץ ľInit CompleteĿ̂ 14.5.2 ̃ ₮Ȃ∆ ̆

ץ ľLink Width OutĿҍľLink Width InĿ ̂ 14.5.2 ̃ ₮Ȃ

∆ ̆ Ώ ľLink Width OutĿȁľLink Width InĿץ ľLink

FreqĿ̆ ̆ ᵝ

ľHT_Ldt_StopnĿḤ ∆ ᵬ̆ץḂᶏ Ώ ṿ Ȃ ∆

HyperTransport ᵬ Ȃ ̆HyperTransportң

ѿѿ ̆ ↕ ᶏ HyperTransport Ҍ ᵬȂ

14.2 HyperTransport 协议支持

3C5000L HyperTransport 1.03/3.0 Ҭ № ̆פ ғ

ԑ ѿ Ҭⱴ῀ԅѿ֓ Ȃפ ң҉ץ Ҋ̆

HyperTransport פ Ҋ Ȃ ̆Ҍ HyperTransport

ᵬ Ȃפ

14- 2 HyperTransport פ

פ ‰ ̂ѿ ̃
000000 - NOP
000001 NPC FLUSH ᵬ
x01xxx NPC

or
PC

Write bit 5̔0 - Nonposted
1 - Posted

bit 2̔0 – Byte
1 – Doubleword

bit 1̔Don’t Care
bit 0̔Don’t Care

bit 5̔ ҹ 1̆POSTED

bit 2̔0 – Byte
1 – Doubleword

bit 1̔Don’t Care
bit 0̔ ҹ 1

01xxxx NPC Read bit 3̔Don’t Care
bit 2̔0 – Byte

1 – Doubleword
bit 1̔Don’t Care
bit 0̔Don’t Care

bit 3̔Don’t Care
bit 2̔0 – Byte

1 – Doubleword
bit 1̔Don’t Care
bit 0̔ ҹ 1

110000 R RdResponse ᵬ
110011 R TgtDone Ώ ᵬ
110100 PC WrCoherent ---- Ώ פ
110101 PC WrAddr ---- Ώ
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111000 R RespCoheren
t

----

111001 NPC RdCoherent ---- פ
111010 PC Broadcast ᵬ
111011 NPC RdAddr ----
111100 PC FENCE Ḡ ῏
111111 - Sync/Error Sync/Error

ԍ ̆ ң Ҋᴪ פ Ҋ Ȃ

14- 3 ң Ҋᴪ פ

פ ‰ ̂ѿ ̃

000000 - NOP

x01x0x
NPC
or
PC

Write

bit 5̔0 - Nonposted
1 - Posted

bit 2̔0 – Byte
1 – Doubleword

bit 0̔ ҹ 0

bit 5̔ ҹ 1̆POSTED

bit 2̔0 – Byte
1 – Doubleword

bit 0̔ ҹ 1

010x0x NPC Read
bit 2̔0 – Byte

1 – Doubleword
bit 0̔Don’t Care

bit 2̔0 – Byte
1 – Doubleword

bit 0̔ ҹ 1
110000 R RdResponse ᵬ
110011 R TgtDone Ώ ᵬ
110100 PC WrCoherent ---- Ώ פ
110101 PC WrAddr ---- Ώ
111000 R RespCoherent ----
111001 NPC RdCoherent ---- פ
111011 NPC RdAddr ----
111111 - Sync/Error ᴪ

14.3 HyperTransport 中断支持

HyperTransport └ ᶫԅ 256ҩҬ ̆ ץ Fix̆Arbiter Ҭ ̆

ᵖ ̆ ᴆ ꜚ EOI ᶫ Ȃ ԍ҉ץң Ҭ ̆ └ ӊ

ᴪ ꜚΏ῀Ҭ Ҭ̆ Ҭ Ҭ └ Ҭ

Ȃΐᵣ Ҭ └ 14.5.7 Ҭ Ҭ └ Ȃ

14.3.1 PIC 中断

└ PIC Ҭ ẠԅҒ ⱴץ̆ Ҭ Ȃ

ѿҩῖ PIC Ҭ Ҋ ŵ̔PIC └ PIC Ҭ ̕Ŷ

PIC └ Ҭ ̕ŷPIC └ Ҭ ̕Ÿ PIC

└ ҉ Ҭ Ȃ ҉ 4 ̆PIC └ ᴪ ₮ҊѿҩҬ Ȃ ԍ

3C5000L HyperTransport └ ̆ ꜚ ╠ 3 ̆ PIC Ҭ Ώ῀
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0x10

0x14

0x18

0x1c

0x20

0x24

0x28 Cardbus CIS Pointer

�{ �¼

�� �� �/S�� �� �/�3�,�&�3�3�L �Q �W�R �D �U �G �E�3�,�&
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0x9C INT Vector[255:224]

0xA0 INT Enable[31:0]

0xA4 INT Enable[63:32]

0xA8 INT Enable[95:64]

0xAC INT Enable[127:96]

0xB0 INT Enable[159:128]

0xB4 INT Enable[191:160]

0xB8 INT Enable[223:192]

0xBC INT Enable[255:224]

CAP 5

Gen3

0xC0 Capability Type Cap Enum/Index Capability Pointer Capabiliter ID

0xC4 Global Link Training

0xC8 Transmitter Configuration 0

0xCC Receiver Configuration 0

0xD0 Link Training 0

0xD4 Frequency Extension

0xD8 Transmitter Configuration 1

0xDC Receiver Configuration 1

0xE0 Link Training 1

0xE4 BIST Control

Enable

0x100 Device ID Vendor ID

0x104 Status Command

0x108 Class Code Revision ID

0x10c BIST Header Type Latency Timer Cache Line Size

0x110

0x114

0x118

0x11c

0x120

0x124

0x128 Cardbus CIS Pointer

0x12c Subsystem ID Subsystem Vendor ID

0x130 Expansion ROM Enable Address

0x134 Reserved Capabilities Pointer

0x138 Reserved

0x13c Bridge Control Interrupt Pin Interrupt Line

Receive 0x140 HT RX Enable 0
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Windows 0x144 HT RX Mask 0

0x148 HT RX Enable 1

0x14C HT RX Mask 1

0x150 HT RX Enable 2

0x154 HT RX Mask 2

0x158 HT RX Enable 3

0x15C HT RX Mask 3

0x160 HT RX Enable 4

0x164 HT RX Mask 4

Header Trans
0x168 HT RX Header Trans

0x16C HT RX EXT Header Trans

Post

Windows

0x170 HT TX Post Enable 0

0x174 HT TX Post Mask 0

0x178 HT TX Post Enable 1

0x17C HT TX Post Mask 1

Prefetchable

Windows

0x180 HT TX Prefetchable Enable 0

0x184 HT TX Prefetchable Mask 0

0x188 HT TX Prefetchable Enable 1

0x18C HT TX Prefetchable Mask 1

Uncache

Windows

0x190 HT RX Uncache Enable 0

0x194 HT RX Uncache Mask 0

0x198 HT RX Uncache Enable 1

0x19C HT RX Uncache Mask 1

0x1A0 HT RX Uncache Enable 2

0x1A4 HT RX Uncache Mask 2

0x1A8 HT RX Uncache Enable 3

0x1AC HT RX Uncache Mask 3

P2P

Windows

0x1B0 HT RX P2P Enable 0

0x1B4 HT RX P2P Mask 0

0x1B8 HT RX P2P Enable 1

0x1BC HT RX P2P Mask 1

x

En

P2 XP2P

�V � �7X� �R �V �� �� �3�V
�5 �W

�[ �H �I �H

�7

HT

X

�3 �R �V

�3 �� �3

�V

�5 �W

�[ �H �I �H

HT

X

�0 �D �V �H

ṛ

TR

HT

X

MasT

Win

�V�NTXasTkT�V�N

H

X

Pre k

�V�Nk�V�NḓTX

Hk

T�V�NTk
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ᵝ ᵝ ᵝ ᵝṿ

21:0 Reserved 22 0x0 Ḡ

14.5.2 Capability Registers

Ẓ ̔ 0x40

ᵝṿ̔ 0x20010008

̔ Command̆Capabilities Pointer̆Capability ID

14- 9 Command̆Capabilities Pointer̆Capability ID ӈ

ᵝ ᵝ ᵝ ᵝṿ

31:29 Slave/Pri 3 0x0 R Command ҹ HOST/Sec

28:26 Reserved 2 0x0 R Ḡ

25:21 Unit Count 5 0x0 R/W ᶫ ᴆ ԍ ╠ Unitҩ

20:16 Unit ID 5 0x0

HOST ̔ ԍ ᶏ ID ҩ

SLAVE ̔ Unit ID

HOST/SLAVE act_as_slave

└

15:08 Capabilities Pointer 8 0x60 R Ҋѿҩ Cap Ẓ

7:0 Capability ID 8 0x08 R HyperTransport capability ID

� �[ �� �ˆ �˜

0x2.

�P�P�P�� ��-
�C℀

an �D �S�Q2�an�P �y
ᵝ ᵝ ᵝ �= �} �l�} �í

Ԁ

6

Ԁ

e

i

Ā

D

��0�R��

Ԁ

лалаaraa
ar

aa

araaaлаaٿaൠraaлаTcaT

va i

rID

Hy

6

ᇴ

ᆈ

ʰ

yUn

Hy

6ᆈ

ಘ

252

e

r

v

e

d

5 0x

ла

20

6

2

20

��0�R

202020

�; �0Ҋѿ

�D�D�Y

�D

�U�, �'
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15:14 Reserved 2 0x0 Ḡ

13 Over Flow Error 1 0x0 R HT ₮

12 Protocol Error 1 0x0 R/W
̆ HT ҉ ⌠Ҍ ≢

פ

11:8 Link Freq 4 0x0 R/W

HT ᵬ ̆Ώ῀ ṿ

Ҋ ᵝ HT Disconnect ӊ

̆ ṿҍ Link Freq Cap ᵝ

̂ ᶏ ᴆ PLL̂0x1F4̃ ̆

ᵝ ӈ̃

7:0 Revision ID 8 0x60 R/W ̔3.0

Ẓ ̔ 0x50

ᵝṿ̔ 0x00000002

̔ Feature Capability

14- 12 Feature Capability ӈ

ᵝ ᵝ ᵝ ᵝṿ

31:9 Reserved 23 0x0 Ḡ

8 Extended Register 1 0x0 R

7:4 Reserved 3 0x0 Ḡ

3 Extended CTL Time 1 0x0 R Ҍ

2 CRC Test Mode 1 0x0 R Ҍ

1 LDTSTOP# 1 0x1 R LDTSTOP#

0 Isochronous Mode 1 0x0 R Ҍ

14.5.3 Error Retry 控制寄存器

ԍ HyerTransport 3.0 Ҋ ᴰᶏ ̆ Short Retry ̆

Retry Ȃ

Ẓ ̔ 0x64

ᵝṿ̔ 0x00000000

̔ Error Retry └

14- 13 Error Retry └

ᵝ ᵝ ᵝ ᵝṿ

31:10 Reserved 22 0x0 R Ḡ
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9 Retry Count Rollover 1 0x0 R Retry

8 Reserved 1 0x0 R Ḡ

7:6 Short Retry Attempts 2 0x0 R/W ᾛ Short Retry

5:1 Reserved 5 0x0 R

0 Link Retry Enable 1 0x0 R/W ₮ ⱳ ᶏ └

14.5.4 Retry Count 寄存器

ԍ HyerTransport 3.0 ԍ

+X

�¾

�� Q H �

�¾

�� +X

��8 �

H
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ᵝṿ̔ 0x80000008

̔ Interrupt Capability

14- 16 Interrupt Capability ӈ

ᵝ ᵝ ᵝ ᵝṿ

31:24 Capabilities Pointer 8 0x80 R Interrupt discovery and configuration block

23:16 Index 8 0x0 R/W Ẓ

15:8 Capabilities Pointer 8 0x0 R Capabilities Pointer

7:0 Capability ID 8 0x08 R Hypertransport Capablity ID

Ẓ ̔ 0x74

ᵝṿ̔ 0x00000000

̔ Dataport

14- 17 Dataport ӈ

ᵝ ᵝ ᵝ ᵝṿ

31:0 Dataport 32 0x0 R/W ҉ѿ Indexҹ 0x10 ̆ Ώ

ҹ 0xa8 ̆ ↕ҹ 0xac

Ẓ ̔ 0x78

ᵝṿ̔ 0xF8000000

̔ IntrInfo[31:0]

14- 18 IntrInfo ӈ̂1̃

ᵝ ᵝ ᵝ ᵝṿ

31:24 IntrInfo[31:24] 8 0xF8 R Ḡ

23:2 IntrInfo[23:2] 22 0x0 R/W IntrInfo[23:2]̆ ₮ PICҬ ̆IntrInfo ṿ

Ҭ

1:0 Reserved 2 0x0 R Ḡ

Ẓ ̔ 0x7c

ᵝṿ̔ 0x00000000

̔ IntrInfo[63:32]

14- 19 IntrInfo ӈ̂2̃

ᵝ ᵝ ᵝ ᵝṿ

31:0 IntrInfo[63:32] 32 0x0 R Ḡ
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[1,3,5,7ŀŀ127] Ҭ 1 /HT HI Ҭ 5

[128,130,132,134ŀŀ254] Ҭ 2 /HT HI Ҭ 6

[129,131,133,135ŀŀ255] Ҭ 3 /HT HI Ҭ 7

ht_int_stripe_4:

[0,4,8,12ŀŀ252] Ҭ 0 /HT HI Ҭ 4

[1,5,9,13ŀŀ253] Ҭ 1 /HT HI Ҭ 5

[2,6,10,14ŀŀ254] Ҭ 2 /HT HI Ҭ 6

[3,7,11,15ŀŀ255] Ҭ 3 /HT HI Ҭ 7

ҊҬץ ԍ ht_int_stripe_1̆ ң ҉ץ ⌠Ȃ

Ẓ ̔ 0x80

ᵝṿ̔ 0x00000000

̔ HT Ҭ [31:0]

14- 20 HT Ҭ ӈ̂1̃

ᵝ ᵝ ᵝ ᵝṿ

31:0
Interrupt_case

[31:0]
32 0x0 R/W

HT Ҭ [31:0]̆

Ҭ 0 /HT HI Ҭ 4

Ẓ ̔ 0x84

ᵝṿ̔ 0x00000000

̔ HT Ҭ [63:32]

14- 21 HT Ҭ ӈ̂2̃

ᵝ ᵝ ᵝ ᵝṿ

31:0
Interrupt_case

[63:32]
32 0x0 R/W

HT Ҭ [63:32]̆

Ҭ 0 /HT HI Ҭ 4

Ẓ ̔ 0x88

ᵝṿ̔ 0x00000000

̔ HT Ҭ [95:64]

14- 22 HT Ҭ ӈ̂3̃

ᵝ ᵝ ᵝ ᵝṿ
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ᵝ ᵝ ᵝ ᵝṿ

31:0
Interrupt_case

[95:64]
32 0x0 R/W

HT Ҭ [95:64]̆

Ҭ 1 /HT HI Ҭ 5

Ẓ ̔ 0x8c

ᵝṿ̔ 0x00000000

̔ HT Ҭ [127:96]

14- 23 HT Ҭ ӈ̂4̃

ᵝ ᵝ ᵝ ᵝṿ

31:0
Interrupt_case

[127:96]
32 0x0 R/W

HT Ҭ [127:96]̆

Ҭ 1 /HT HI Ҭ 5

Ẓ ̔ 0x90

ᵝṿ̔ 0x00000000

̔ HT Ҭ [159:128]

14- 31 HT Ҭ ӈ̂5̃

ᵝ ᵝ ᵝ ᵝṿ

31:0
Interrupt_case

[159:128]
32 0x0 R/W

HT Ҭ [159:128]̆

Ҭ 2 /HT HI Ҭ 6

Ẓ ̔ 0x94

ᵝṿ̔ 0x00000000

̔ HT Ҭ [191:160]

14- 24 HT Ҭ ӈ̂6̃

ᵝ ᵝ ᵝ ᵝṿ

31:0
Interrupt_case

[191:160]
32 0x0 R/W

HT Ҭ [191:160]̆

Ҭ 2 /HT HI Ҭ 6

Ẓ ̔ 0x98

ᵝṿ̔ 0x00000000

̔ HT Ҭ [223:192]

14- 25 HT Ҭ ӈ̂7̃

ᵝ ᵝ ᵝ ᵝṿ

31:0
Interrupt_case

[223:192]
32 0x0 R/W

HT Ҭ [223:192]̆

Ҭ 3 /HT HI Ҭ 7

Ẓ ̔ 0x9c
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ᵝṿ̔ 0x00000000

̔ HT Ҭ [255:224]

14
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Ẓ ̔ 0xa0

ᵝṿ̔ 0x00000000

̔ HT Ҭ ᶏ [31:0]

14- 27 HT Ҭ ᶏ ӈ̂1̃

ᵝ ᵝ ᵝ ᵝṿ

31:0
Interrupt_mask

[31:0]
32 0x0 R/W

HT Ҭ ᶏ [31:0]̆

Ҭ 0 /HT HI Ҭ 4

Ẓ ̔ 0xa4

ᵝṿ̔ 0x00000000

̔ HT Ҭ ᶏ [63:32]

14- 28 HT Ҭ ᶏ ӈ̂2̃

ᵝ ᵝ ᵝ ᵝṿ

31:0
Interrupt_mask

[63:32]
32 0x0 R/W

HT Ҭ ᶏ [63:32]̆

Ҭ 0 /HT HI Ҭ 4

Ẓ ̔ 0xa8

ᵝṿ̔ 0x00000000

̔ HT Ҭ ᶏ [95:64]

14- 29 HT Ҭ ᶏ ӈ̂3̃

ᵝ ᵝ ᵝ ᵝṿ

31:0
Interrupt_mask

[95:64]
32 0x0 R/W

HT Ҭ ᶏ [95:64]̆

Ҭ 1 /HT HI Ҭ 5

Ẓ ̔ 0xac

ᵝṿ̔ 0x00000000

̔ HT Ҭ ᶏ [127:96]

14- 30 HT Ҭ ᶏ ӈ̂4̃

ᵝ ᵝ ᵝ ᵝṿ

31:0
Interrupt_mask

[127:96]
32 0x0 R/W

HT Ҭ ᶏ [127:96]̆

Ҭ 1 /HT HI Ҭ 5

Ẓ ̔ 0xb0
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ᵝ Ȃ

ҹ HT ҉ Ȃ P2P ῤ HT ᵬҹ P2P

פ HT ̆ ῤғҌ P2P ῤ HT CPUῤ̆ῒ

פ ᵬҹ P2P פ HT Ȃ

Ẓ ̔ 0x140

ᵝṿ̔ 0x00000000

̔ HT 0 ᶏ ̂ ̃

14- 36 HT 0ᶏ ̂ ̃ ӈ

ᵝ ᵝ ᵝ ᵝṿ

31 ht_rx_image0_en 1 0x0 R/W HT 0̆ᶏ Ḥ

30 ht_rx_image0_trans_en 1 0x0 R/W HT 0̆ ᶏ Ḥ

29 ht_rx_image0_multi_node_en 1 0x0 R/W HT 0̆ ᶏ

[39:37] ⌠[46:44]

28 ht_rx_image0_conf_hit_en 1 0x0 R/W HT 0̆ Ҭᶏ

0

25:0 ht_rx_image0_trans[49:24] 26 0x0 R/W HT 0̆ [49:24]

Ẓ ̔ 0x144

ᵝṿ̔ 0x00000000

̔ HT 0 ̂ ̃

14- 37 HT 0 ̂ ̃ ӈ

ᵝ ᵝ ᵝ ᵝṿ

31:16 ht_rx_image0_base[39:24] 16 0x0 R/W HT 0̆ [39:24]

15:0 ht_rx_image0_mask[39:24] 16 0x0 R/W HT 0̆ [39:24]

Ẓ ̔ 0x148

ᵝṿ̔ 0x00000000

̔ HT 1 ᶏ ̂ ̃

14- 38 HT 1ᶏ ̂ ̃ ӈ

ᵝ ᵝ ᵝ ᵝṿ

31 ht_rx_image1_en 1 0x0 R/W HT 1̆ᶏ Ḥ

30 ht_rx_image1_trans_en 1 0x0 R/W HT 1̆ ᶏ Ḥ
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ᵝ ᵝ ᵝ ᵝṿ

29 ht_rx_image1_multi_node_en 1 0x0 R/W HT 1̆ ᶏ

[39:37] ⌠[46:44]

28 ht_rx_image1_conf_hit_en 1 0x0 R/W HT 1̆ Ҭᶏ

0

25:0 ht_rx_image1_trans[49:24] 26 0x0 R/W HT 1̆ [49:24]

Ẓ ̔ 0x14c

ᵝṿ̔ 0x00000000

̔ HT 1 ̂ ̃

14- 39 HT 1 ̂ ̃ ӈ

ᵝ ᵝ ᵝ ᵝṿ

31:16 ht_rx_image1_base[39:24] 16 0x0 R/W HT 1̆ [39:24]

15:0 ht_rx_image1_mask[39:24] 16 0x0 R/W HT 1̆ [39:24]

Ẓ ̔ 0x150

ᵝṿ̔ 0x00000000

̔ HT 2 ᶏ ̂ ̃

14- 40 HT 2ᶏ ̂ ̃ ӈ

ᵝ ᵝ ᵝ ᵝṿ

31 ht_rx_image2_en 1 0x0 R/W HT 2̆ᶏ Ḥ

30 ht_rx_image2_trans_en 1 0x0 R/W HT 2̆ ᶏ Ḥ

29 ht_rx_image2_multi_node_en 1 0x0 R/W HT 2̆ ᶏ

[39:37] ⌠[46:44]

28 ht_rx_image2_conf_hit_en

]

_en

R/W

Ǝ

1̆

ᶏ

�ì

25�W �ì ht_rx_imĆᄀ

tra s[

іᄀ
[瑈4ࡷ

2624]
R/W

HT1
̆

s[9
:2

Ẓ ̔

0x0

0
ᵝ ṿ̔ 0x00000 00

̔

H T

Ṫ

�� ̂
̃

14᱐40HT

с

�� ᶏ ̂ ӈ

ᵝ 
= 0 
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ᵝ ᵝ ᵝ ᵝṿ

29 ht_rx_image4_multi_node_en 1 0x0 R/W HT 4̆ ᶏ

�6 
` 
p ,´

�6


`


p,´
p�z

Ⲵ
29t_x_image 4

_mulĖmul
1 0x01 HT ᙫ 㓯 ᧕ ൠ ൰ デ ਓ 4

ψ
ሶ ൠ ൰デൠ4

29

ሶ
29x_image 4

_ai_mul
2992929 㓯 ᧕ ൠ ൰ デ ਓ 4

ψሶ ൠ ൰_mu᡻ _ _ _ _____᡻_夀m _ 4_
蘀

_夀夀ฏ ਽ ฏ ਽
ս ᇭ ༽ ս ٬ս ᇭ ᧿ 䘠

299

x_imageȀĀ9999 㓯 ᧕ൠ ൰ デ ਓ
4

_ ཊ 㔃ൠሶ ൠ ൰
299

x_imageȀ9999 㓯 ᧕ൠ ൰ デ ਓ
4

ψሶ ൠ ൰_

9

m m _ 夀 _ _ ___ _夀 _ 4m夀
᧿ 䘠᧿ 䘠᧿ 䘠᧿ 䘠᧿ 䘠᧿ 䘠

222 9 9 9㓯᧕

_ ཊ 㔃_ཊ 㔃_ཊ 㔃m㔃൰ᙫ㓯 ᧕
_ ཊ 㔃_ཊ 㔃 ཊ 㔃_ཊ 㔃_ཊ 㔃ሶൠ ൰m㔃_㔃

᱐ᙫ㓯 ᧕_
ൠ൰_㔃ൔ ཊൠൠ㔃 ൰㔃൰ᙫ㓯㔃_ཊ 㔃2 ͠

؀ 2͠2 ϶�
2 ͠2㓯ᤀ

ཊ 㔃ッ稀ཊ 㔃ཊཊཊཊᙫ㓯൰ᙫ㓯䀀ൠ䀀ཊ

䀀 ͧ䕗

ཊٴ唀瘇

2ͧ䕗

϶瑕ãͧ䕗
2㓯 ᧣

ᙫ 㓯__
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15:0 ht_post0_mask[39:24] 16 0x0 R/W HT POST 0̆ [39:24]

Ẓ ̔ 0x178

ᵝṿ̔ 0x00000000

̔ HT POST 1 ᶏ ̂ῤ ̃

14- 50 HT POST 1ᶏ ̂ῤ ̃

ᵝ ᵝ ᵝ ᵝṿ

31 ht_post1_en 1 0x0 R/W HT POST 1̆ᶏ Ḥ

30 ht_split1_en 1 0x0 R/W HT ᶏ ( ԍ CPU uncache

ACC ᵬ )

29:16 Reserved 14 0x0 Ḡ

15:0 ht_post1_trans[39:24] 16 0x0 R/W HT POST 1̆ [39:24]

Ẓ ̔ 0x17c

ᵝṿ̔ 0x00000000

̔ HT POST 1 ̂ῤ ̃

14- 51 HT POST 1 ̂ῤ ̃

ᵝ ᵝ ᵝ ᵝṿ

31:16 ht_post1_base[39:24] 16 0x0 R/W HT POST 1̆ [39:24]

15:0 ht_post1_mask[39:24] 16 0x0 R/W HT POST 1̆ [39:24]

14.5.13 可预取地址窗口配置寄存器

ҬῈ 14.5.10 Ȃ

AXI ҉ ⌠ Ȃ ץפ CACHE ᴪ

HT ̆ῒ CACHE Ҍᴪ HT ̆ ̆

ᴪ↕̆פ ҩ Ȃ

Ẓ ̔ 0x180

ᵝṿ̔ 0x00000000

̔ HT 0 ᶏ ̂ῤ ̃HT

0

̃
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31 ht_prefetch0_en 1 0x0 R/W HT 0̆ᶏ Ḥ

30:16 Reserved 15 0x0 Ḡ

15:0 ht_prefetch0_trans[39:24] 16 0x0 R/W HT 0̆ [39:24]

Ẓ ̔ 0x184

ᵝṿ̔ 0x00000000

̔ HT 0 ̂ῤ ̃

14- 53 HT 0 ̂ῤ ̃

ᵝ ᵝ ᵝ ᵝṿ

31:16 ht_prefetch0_base[39:24] 16 0x0 R/W HT 0̆ [39:24]

ᵝ

15:0 ht_prefetch0_mask[39:24] 16 0x0 R/W HT 0̆ [39:24]

Ẓ ̔ 0x188

ᵝṿ̔ 0x00000000

̔ HT 1 ᶏ ̂ῤ ̃

14- 54 HT 1

⁪⁪

⁪⁪ᵝṿ⁪⁪
�ï �í
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�, �d�k 4ï 
� N´ 
� 
` 
p 0Ç 
�

�ì

�È �¯ 7- �� 
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�Z �š �z �‰ �Œ �� �( �š �� �ì �z �š �Œ �� �v �• �€ �ï �õ �W �î �ð �•

�í �ò
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�• 0+ Gÿ �Ö
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�l

�Ö
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= 0 �Ö �+ �7 ��

̂ῤ ̃
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�+�7 �k 4ï 
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� 
` 
p 0Ç 
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ᵝ

ᵝ

ṿ
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�W
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�ò
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�
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�


`
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�ì

�È 
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HT ҉ ⌠ Ȃ Ώ ̆פ Ҍᴪ

SCACHĔӞҌᴪᶏѿ CACHE ̆ ᴪ ῤ ῒ ̆Ӟ

Ҭ Ώ פ Ҍᴪ IO CACHE ѿ Ȃ Һ ѿ֓Ҍᴪ

CACHE Ҭ Ҭ ץ ץ
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30 ht_uncache1_trans_en 1 0x0 R/W HT uncache 1̆ ᶏ Ḥ

29 ht_uncache1_multi_node_en 1 0x0 R/W HT uncache 1̆

ᶏ

28 ht_uncache1_conf_hit_en 1 0x0 R/W HT uncache 1̆

Ҭᶏ

25:0 ht_uncache1_trans[49:24] 26 0x0 R/W HT uncache 1̆

[49:24]
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Ẓ ̔ 0x1B0

ᵝṿ̔ 0x00000000

̔ HT P2P 0 ᶏ ̂ ̃

14- 64 HT P2P 0ᶏ ̂ ̃ ӈ

ᵝ ᵝ ᵝ ᵝṿ

31 ht_rx_p2p0_en 1 0x0 R/W HT P2P 0̆ᶏ Ḥ

29:0 ht_rx_p2p0_trans[53:24] 30 0x0 R/W HT P2P 0̆ [53:24]

Ẓ ̔ 0x1B4

ᵝṿ̔ 0x00000000

̔ HT P2P 0 ̂ ̃

14- 65 HT P2P 0 ̂ ̃ ӈ

ᵝ ᵝ ᵝ ᵝṿ

31:16 ht_rx_p2p0_base[39:24] 16 0x0 R/W HT P2P 1̆ [39:24]

15:0 ht_rx_p2p0_mask[39:24] 16 0x0 R/W HT P2P 1̆ [39:24]

�• 0+Gÿ �Ö 0x1B4B-ṿ̔

0x0000000

̔ HT P2P 0

�% ��p �Ä �F G� Aï L� �Å �ô �€

�� �� - �� ��6�瀀 P2P 0 �* 
p�Ä �F G� Aï L� �Å �ô �ˆ �˜ �Ê �y

ᵝ

ᵝ

ᵝβ

3

hĀrx_

p20

_Ā

1̀ 0ǅ1̀ Hg

PϠ 1̆

Ḥ

15蔡0

hƑrx_

p20

_Āans[53:24]

1

4]

ϐ

пϐ

нǇлǇпϐ�} À

_2

ս ս 쀀

䖜 䈁 ਾ ൠ

G退

0x1B4B-ṿ̔

0x1

̔ HP20 :̂ ̃14-

�6 :⌀2 0 ส ˄ ؀ 䇯 䰞 ˅ ᇴ�ಘ ᇊ

"ᵝṿ"

15蔡0

h

p2p0

_bas٠㌀

_bas

x0 H м̆

3[39:2]

15蔡0

h3_rx_

p2p0

_masŨ[3924]_mas

x0 � H

PאнPP

м̆ ооо
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14.5.16 控制器参数配置寄存器

Ẓ ̔ 0x1C0

ᵝṿ̔ 0x00904321

̔ APP CONFIG 0

14- 68 └

128



3C5000L ᶏ Ύ

129

0xF̔ ᵞᴨᾢ

ԍ ҩ ᴨᾢ

ᴨᾢ ̆ ԍ ҩ

∆ ᴨᾢ

Ẓ ̔ 0x1C4

ᵝṿ̔ 0x00904321

̔ APP CONFIG1

14- 69 └ 1 ӈ

ᵝ ᵝ ᵝ ᵝṿ

31 tx post split en 1 0x0 R/W

ᶏ tx post ID Ҭ Ώ ⱳ

̂ 32 Ώ ᴪ ҹ

ңҩ Ώ ̂byte writẽ̃

30 tx wr passPW pc 1 0x0 R/W
₮ Post Ώ passPW

ᵝ ҹ 1

29 tx wr passPW npc 1 0x0 R/W
₮ Nonpost Ώ

passPW ᵝ ҹ 1

28 tx rd passPW 1 0x0 R/W ₮ passPW ᵝ ҹ 1

27 stop same id wr 1 0x0 R/W
⌠ AXI ID Ώ ̆Ả

╠ѿҩ ID

26 stop same id rd 1 0x0 R/W
⌠ AXI ID ̆Ả

╠ѿҩ ID

25 Not axi2seqid wr 1 0x0 R/W
Ώ AXI ID ⌠ seqid ̆

ᶏ fixed seqid

24 Not axi2seqid rd 1 0x0 R/W
AXI ID ⌠ seqid ̆

ᶏ fixed seqid

23:22 Reserved 2 0x0 R/W Ḡ

21 act as slave 1 0x1 R/W SLAVE

20 Host hide 1 0x0 R/W

19:16 Rrequest delay 4 0x3 R/W

ԍ ѿ Ҋ̆ └ Rrequestᴰ

000̔0

001̔ 0-8

010̔ 8-15

011̔ 16-31

100̔ 32-63

101̔ 64-127

110̔ 128-255

111̔0
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14.5.18 PHY 状态寄存器

ԍ PHY ῏ ̆ ᶏ

Ẓ ̔ 0x1CC

ᵝṿ̔ 0x83308000

̔ PHY

14- 71 PHY

ᵝ ᵝ ᵝ ᵝṿ

31:29 Reserved 3 0x0 R Ḡ

28 dll locked hi 1 0x0 R 8 ᵝ DLL

27 dll locked lo 1 0x0 R ᵞ 8ᵝ DLL

26 cdr locked hi 1 0x0 R 8 ᵝ CDR

25 cdr locked lo 1 0x0 R ᵞ 8ᵝ CDR

24 phase locked 1 0x0

�
༽Ԁᇊ

k1:x0

�S �+ �U

�R�� �K �€ �Ged

0x0

�DR

�+ �~

( �Ê

��

�'

��

�� �N ������ ��

�O �H �K�G�G�K

*Z �G

�R�� �K �V

��3

0x0

�
D

��

�� �Ê�� �N ���� ���K�G �H �G�K �€ �G26

0x0

�᧿䘠�� �� �[ ���5 �H �V �H �U �Y �H �G2814.5⮉؍� .H Y䆸偉䆸 ⼃ ⫆ ⩚ ╪ᇴ⣦ ᇴ䈅 ᘱ ᇴᇴᘱ〫ᇴ⴨x1〫 䟿 ˖x11
༽ ս ٬ ˖

080080x1

਽ 〠 ˖

ᇴ⣦ ᇴ䈅 ᘱ ᇴ 〠 ˖

㺘

14KKᇴ

⣦ ᇴ䈅 ᘱ ᇴ 〠 ฏ

ฏ਽〠

սᇭ

ս٬

䇯 䰞

ᄀ䘠c᧿䘠1.0ce.1hi1cս ٬27ᅏ夀

ฏ 䘠
clo1.0ce.1hi1cս ٬27ᅏ愀

ฏ 䘠
1c.01e.chi1cս ٬27ᅏ挀8

ฏ 䘠
�� ��1.0ce.1hi1cս ٬27

ᅏ斐

ฏ 䘠
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14.5.20 数据发送缓存大小寄存器

ԍ ҩ ҩ Ȃ

Ẓ ̔ 0x1D4

ᵝṿ̔ 0x00000000

̔

14- 73

ᵝ ᵝ ᵝ ᵝṿ

31 Reserved 1 0x0 R Ḡ

30 rx_buffer_r_data[4] 1 0x0 R/W
‖ buffer∆

Ḥ bit[4]

29 rx_buffer_npc_data[4] 1 0x0 R/W
‖ npc buffer∆

Ḥ bit[4]

28 rx_buffer_pc_data[4] 1 0x0 R/W
‖ pc buffer∆

Ḥ bit[4]

27 rx_buffer_b_cmd[4] 1 0x0 R/W
‖ bresponse פ

buffer∆ Ḥ bit[4]

26 rx_buffer_r_cmd[4] 1 0x0 R/W
‖ פ buffer∆

Ḥ bit[4]

25 rx_buffer_npc_cmd[4] 1 0x0 R/W
‖ npc פ buffer∆

Ḥ bit[4]

24 rx_buffer_pc_cmd[4] 1 0x0 R/W
‖ pc ∆bufferפ

Ḥ bit[4]

23:16 R_DATA_txbuffer 8 0x0 R R ҩ

15:8 NPC_DATA_txbuffer 8 0x0 R NPC ҩ

7:0 PC_DATA_txbuffer 8 0x0 R PC ҩ

14.5.21 发送缓存调试寄存器

ԍֲ HT └ ‖ ҩ ̆ ⁞

Ҍ ҩ Ȃ

Ẓ ̔ 0x1D8

ᵝṿ̔ 0x00000000

̔

14- 74

ᵝ ᵝ ᵝ ᵝṿ



3C5000L ᶏ Ύ

133

31 b_interleave 1 0x0 R/W
ѿ Ҋ ᶏ̆ B ҍῒ ֜

ᴰ

30 nop_interleave 1 0x0 R/W ᶏ ҍῒ ֜ ᴰ

29 Tx_neg 1 0x0 R/W 0̔ ⱴ ҩ

1̔⁞ ̂ ҩ +1̃ҩ

28 Tx_buff_adj_en 1 0x0 R/W
ᶏ

0->1̔ᶏ ṿ֟ ѿ ⁞

27:24 R_DATA_txadj 4 0x0 R/W

R ⁞ҩ

tx_negҹ 0 ̆ ⱴ R_DATA_txadjҩ̕

tx_negҹ 1 ⁞̆ R_DATA_txadj+1ҩ

23:20 NPC_DATA_txadj 4 0x0 R/W

NPC ⁞ҩ

tx_neg ҹ 0 ̆ ⱴ NPC_DATA_txadj

ҩ̕

tx_negҹ 1 ⁞̆ NPC_DATA_txadj+1

ҩ

19:16 PC_DATA_txadj 4 0x0 R/W

PC ⁞ҩ

tx_negҹ 0 ̆ ⱴ PC_DATA_txadjҩ̕

tx_negҹ 1 ̆⁞ PC_DATA_txadj+1

ҩ

15:12 B_CMD_txadj 4 0x0 R/W

B פ ⁞ҩ

tx_negҹ 0 ̆ ⱴ B_CMD_txadjҩ̕

tx_negҹ 1 ̆⁞ B_CMD_txadj+1ҩ

11:8 R_CMD_txadj 4 0x0 R/W

R פ ⁞ҩ

tx_negҹ 0 ̆ ⱴ R_CMD_txadjҩ̕

tx_negҹ 1 ̆⁞ R_CMD_txadj+1ҩ

7:4 NPC_CMD_txadj 4 0x0 R/W

NPC /פ ⁞ҩ

tx_negҹ 0 ̆ ⱴ NPC_CMD_txadjҩ̕

tx_negҹ 1 ̆⁞ NPC_CMD_txadj+1

ҩ

3:0 PC_CMD_txadj 4 0x0 R/W

PC פ ⁞ҩ

tx_negҹ 0 ̆ ⱴ PC_CMD_txadjҩ̕

tx_neg ҹ 1 ̆⁞ PC_CMD_txadj+1

ҩ

14.5.22 接收缓冲区初始寄存器

Ẓ ̔ 0x

�l �Öx0777 xxx
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̔ ‖ ∆

14- 75 ‖ ∆

ᵝ ᵝ ᵝ ᵝṿ

27:24 rx_buffer_r_data 4 0x0 R/W ‖ buffer∆ Ḥ

23:20 rx_buffer_npc_data 4 0x0 R/W ‖ npc buffer∆ Ḥ

19:16 rx_buffer_pc_data 4 0x0 R/W ‖ pc buffer∆ Ḥ

15:12 rx_buffer_b_cmd 4 0x0 R/W ‖ bresponse פ buffer∆ Ḥ

11:8 rx_buffer_r_cmd 4 0x0 R/W ‖ פ buffer∆ Ḥ

7:4 rx_buffer_npc_cmd 4 0x0 R/W ‖ npc פ buffer∆ Ḥ

3:0 rx_buffer_pc_cmd 4 0x0 R/W ‖ pc פ buffer∆ Ḥ

14.5.23 Training 0 超时短计时寄存器

ԍ HyerTransport 3.0 Ҋ Training 0 ṿ̆ ҹ

HyperTransport3.0 1/4Ȃ

Ẓ ̔ 0x1E0

ᵝṿ̔ 0x00000080

̔ Training 0

14- 76 Training
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ᵝ ᵝ ᵝ ᵝṿ

31:0 T3 time 32 0x7fffff R/W Training 3

14.5.28 软件频率配置寄存器

ԍ └ ᵬ Ҭ℗ ⌠ᴋ PLL └ ̕

ΐᵣ℗ ҹ̔ ᶏ ᴆ ╠ Ҋ̆ ᵝ ᴆ 1ᵝ̆

Ώ῀ ῏ ̆ ‗ PLL ₮ div_refc div_loop , ҉ №

phy_hi_div phy_lo_div̆ץ └ № core_div Ȃӊ ῀ warm

reset LDT disconnect̆ └ ᴪ ꜚ ᵝ PLL̆ Ȃ

PHY_LINK_CLK ҹ HT Ȃ

Ὲ ҹ̔

ᶏ SYS_CLOCKҹ P
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ᵝṿ̔ 0x00000000

̔ ᴆ

14- 81 ᴆ

ᵝ ᵝ ᵝ ᵝṿ

31̔27 PLL relock counter 5 0x0 R/W ҉ ̆ ᵝ counter

select ̆ ҉ ҹ

{PLL_relock_counter ,5Ľh1f} ̆ ↕

҉ ҹ 10Ľ3ff

26 Counter select 1 0x0 R/W ӈᶏ ̔

1Ľb0 ᶏ ҉ ̕

1Ľb1 PLL_rel o Prort

b

ˈ6ˈ/ l erˈ̍x0ˈ
V6

sV6

Veu кl V Vx0V/W

LL
ᵝ6eu кlx0/W

hLL

༴༴eu кl༴x0༴/WsL1ಘᮠ��eu кl�x0�/WL1 ಘᮠcelx0ˈ̍/ l erˈ̍x0e̍u кou кel touex0/Wᶏ̔01 ̔FF/ l er ŜƭFFF�O �O �}
�š �} �O

�l��0 0 ᇴ 㖞 ᇴ ˈ ᇴ

�ô ᴆx0 xᵝṿ̔x000000008 ̔80 0 䝽41 �ô �ˆ �˜cc �l 0 cc ᵝṿcc1o0llkn/ex l�Æ �ì/W313/0xekote0l l333/Wо7o0llkn/extkc/�Æ �ì/W
ǘƪŎκ
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23:20 Tx_scanin_pcode 4 0x0 R/W TX ῀ pcode

19:12 Rx_scanin_code 8 0x0 R/W RX ῀

14.5.30 PHY 配置寄存器

ԍ PHY ῏ ̆ └ Ạҹңҩ 8bit └ ̆ ᵝ

PHY ᵞᵝ PHY №≢ ңҩ └ └≢ └ᵞ

P

P

P

ᵞᵝHYγ≢└ᵞҩᵞ└H YHH YbYYYbYYHYγ ᵝᵞ└�� �+ ��ᵞ ᵝᵞ└HH:x_s�dnnsc+x0xW x· ῀:x_sodnns +c+x0xW xȄ ῀3x_s�+dsn_cc3nx0xW䗃 ȄY ȄYL3 ŘYLψψ Ȅ3x_s�dennsccnx0xW䗃Lψ Ȅψ3 320x_s�+ccnx0xW xYH3 320x_s�+ccnx0xW xYH3:20x_s�+ccnn+x0xW xYH0x_ssx_Šx0лл ľȄ²ľ

¸̧

л

л
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16:12 Tx_preenmp 5 0x08 R/W PAD ⱴ └Ḥ

11̔0 Reserved 12 0x0 R Ḡ

14.5.31 链路初始化调试寄存器

ԍ HyperTransport 3.0 Ҋ̆ ∆ Ҭ ᶏ PHY ᶫ CDR

lock Ḥ Ạҹ CDR ̕ Ḥ ̆↕ └ ѿ

CDR Ȃ

Ẓ ̔ 0x240

ᵝṿ̔ 0x00000000

̔ ∆

14- 84 ∆

ᵝ ᵝ ᵝ ᵝṿ

15 Cdr_ignore_e
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14- 90 LDT 5

ᵝ
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15:0 HT TX POST ID2 BASE 16 0x0 R/W
AXI ID Ҭ ᶏ POST

ᴰ ĬD BASE ᵝ

Ẓ ̔ 0x26C

ᵝṿ̔ 0x00000000

̔ HT TX POST ID WIN3

14- 94 HT TX POST ID WIN3

ᵝ ᵝ ᵝ ᵝṿ

31:16 HT TX POST ID3 MASK 16 0x0 R/W
AXI ID Ҭ ᶏ POST

ᴰ ĬD MASK ᵝ

15:0 HT TX POST ID3 BASE 16 0x0 R/W
AXI ID Ҭ ᶏ POST

ᴰ ĬD BASE ᵝ

14.5.34 外部中断转换配置

HT ⌠ Ҭ ҹ ҩ Ώ ᵬ̆ Ώ῀ ῤ IO

Ҭ ̆ Ҍ HT └ ῤ ֟ Ҭ Ȃ ̆ ᶏץ IO Ҭ

№ ⱳ Ȃ

Ẓ ̔ 0x270

ᵝṿ̔ 0x00000000

̔ HT RX INT TRANS Lo

14- 95 HT RX INT TRANS LO

ᵝ ᵝ ᵝ ᵝṿ

31:4 INT_trans_addr[31:4] 28 0x0 R/W Ҭ ᵞᵝ

3:0 Reserved 4 0x0 R Ḡ

Ẓ ̔ 0x274

ᵝṿ̔ 0x00000000

̔ HT RX INT TRANS Hi

14- 96 HT RX INT TRANS Hi

ᵝ ᵝ ᵝ ᵝṿ

31 INT_trans_en 1 0x0 R/W Ҭ ᶏ

30 INT_trans_allow 1 0x0 R/W

Ҭ ᶏ ᾛ

ᵝ ̆INT_trans_en

EXT_INT_en



3C5000L ᶏ Ύ

143

Ȃ

29:26 INT_trans_cache 4 0x0 R/W Ҭ Cache

25:0 INT_trans_addr[57:32] 26 0x0 R/W Ҭ ᵝ

14.6 HyperTransport 总线配置空间的访问方法

HyperTransport ᴆ ҍ PCI ѿ ̆ ԍ ҍ

῏̆ΐᵣ Ҍ Ȃ 14- 6 Ҭ ↓₮̆HT

0xFD_FE00_0000 ͘0xFD_FFFF_FFFFȂ ԍ HT Ҭ ̆ 3C5000L

L

Ǆ Ȃ0



15 低速 IO 控制器配置

3 I/O └ UART └ ȁSPI └ ȁI2C GPIO Ȃ ֓ I/O

└ ῍֣ѿҩ AXI ̆CPU ⌠ Ȃ

15.1 UART 控制器

UART └ ΐ Ҋץ

z ῃ /

z

z 16ᵝ

z

z ᴂ Ҭ

z ֽ ᵬ FIFO

z ҍⱳ ҉Ὶ NS16550A

ὠ X ὛT

ῤ Ὶ ҍⱳ tҍ RTIÖ ᴈ ARGP RTÖᴈ ARI/ XT
A

�7 �7

1� 
�

%1 �F B �± .1 
; B, 4E �> �Ï	ú

%1 
����?
5 �˜�, ��%˜ �˜ �F �âÐ �,

% �; %�Ð �,

%	 8ß ,°	 �,FI FIFI
UÉ 8ß

%� 0>
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15.1.2 中断使能寄存器（IER）

Ҭ ̔ Ҭ ᶏ

ᵝ ̔ [7̔0]

Ẓ ̔ 0x01

ᵝṿ̔ 0x00

ᵝ ᵝ ᵝ

7:4 Reserved 4 RW Ḡ

3 IME 1 RW Modem Ҭ ᶏ ‘0’ – ῏ ‘1’ ––

����± �� �� ����

Ҭ ᶏ ⁪⁪ 1⁪�, �0 �� �� ��

���±�±1 �� ����

�°�: �0

R� �¹ͣ°؀̓͂‘ 1’ ï5 .

I
Ҭ

ᵝ ս 〫

ᵝ

ս
�↓

⁪

7: Reserv 1. 2

2ve─.22v 1.22

ve.2

2Ҭ
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0 1 1 1st Ẽȁ ₮ ̆

Ҭ

LSR

0 1 0 2nd ⌠ FIFO ҩ ⌠

trigger

FIFO ҩ ᵞ

ԍ trigger ṿ

1 1 0 2nd FIFO ѿҩ ̆

ᵖ 4ҩ ῤ ᴋ

ᵥ ᵬ̆ Ώ ᵬ

FIFO

0 0 1 3rd ᴰ Ḡ

ҹ

ᴰ Ḡ ҹ Ώ ⌠ THR

IIR

0 0 0 4th Modem CTS, DSR, RI or DCD. MSR

15.1.4 FIFO 控制寄存器（FCR）

Ҭ ̔ FIFO └

ᵝ ̔ [7̔0]

Ẓ ̔ 0x02

ᵝṿ̔ 0xc0

ᵝ ᵝ ᵝ

7:6

��

FIⲴ

trigg

Ȁ

䈫䈫I漀䈫Ԁ

F 䈫

䈫䈫޵⋑

F
䈫䈫൘

c 䘠

᧕ս6

,

rrƀս0᧕ս0S�e F ս0

քS�

FI r

��zbf �S�h0� F �ԐѠ 䘠
FIr

ᤜ穢昀S
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ᵝ ᵝ ᵝ

ҬȂῒז ҊȂ

DTR Î DSR

RTS Î CTS

Out1 Î RI

Out2 Î DCD

3 OUT2 1 W Ҭ ⌠ DCD ῀

2 OUT1 1 W Ҭ ⌠ RI ῀

1 RTSC 1 W RTSḤľ

SC

DS F� ����Ð
ᵝ ᵝ 
X

F ҬȂTD
Č

�Î

�,

�Î

�'1DÎÎÎ�Î

Č �,�Î �Î
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15.2.2 状态寄存器（SPSR）
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15.2.4 外部寄存器（SPER）

Ҭ ̔

ᵝ ̔ [7̔0]

Ẓ ̔ 0x03

ᵝṿ̔ 0x00

ᵝ ᵝ ᵝ
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0 memory_en 1 RW spi flash ᶏ ̆ csn[0] ᴆ └Ȃ

15.2.6 片选控制寄存器（SFC_SOFTCS）

Ҭ ̔ SPI Flash └

ᵝ ̔ [7̔0]

Ẓ ̔ 0x05

ᵝṿ̔ 0x00
ᵝ ᵝ ᵝ

7:4 csn 4 RW csn ₮ṿ

3:0 csen 4 RW ҹ 1 ᵝ cs 7:4ᵝ └

15.2.7 时序控制寄存器（SFC_TIMING）

Ҭ ̔ SPI Flash └

ᵝ ̔ [7̔0]

Ẓ ̔ 0x06

ᵝṿ̔ 0x03
ᵝ ᵝ ᵝ

7:4 Reserved 4 RW Ḡ

3 quad_io 1 RW 4 ᶏ ̆1

2 tFast 1 RW

1:0 tCSH 2 RW

SPI Flash Ḥ №ץ̆

T

00: 1T

01: 2T

10: 4T

11: 8T
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15.2.8 自定义控制寄存器（CTRL）

Ҭ ̔ SPI Flash ӈ └

ᵝ ̔ [7̔0]

Ẓ ̔ 0x08

ᵝṿ̔ 0x00
ᵝ ᵝ ᵝ

7:4 nbyte 4 RW ѿ ᴰ

3:2 reserve 2 RW Ḡ

1 nbmode 1 RW ᴰ

0 start 1 RW ᴰ ̆ ꜚ

15.2.9 自定义命令寄存器（CMD）

Ҭ ̔ SPI Flash ӈ פ

ᵝ ̔ [7̔0]

Ẓ ̔ 0x09

ᵝṿ̔ 0x00
ᵝ ᵝ ᵝ

7:0 cmd 8 RW spi flash פ

15.2.10 自定义数据寄存器 0（BUF0）

Ҭ ̔ SPI Flash ӈ 0

ᵝ ̔ [7̔0]

Ẓ ̔ 0x0a

ᵝṿ̔ 0x00
ᵝ ᵝ ᵝ

7:0 buf0 8 RW

SPI Ώ פ ̆ ѿ

ҩ ̕ SPI פ ̆

Ữ ѿҩ Ȃ
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15
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ѿ ̆ ᵝԍ FLASH Ữ ̆ ҉ץץ ֽ

ѿ Ȃ

15.3 I2C 控制器

₮I2C ᶏ Ȃ ԅI2C ̆Һ ԍ ңҩ

ᴆӊ ֜ ȂI2C SDA SCL ұ ̆

Ȃ ᴆҍ ᴆӊ ᴰ ̆ ᴰ 400kbpsȂ

3C5000L Ҭ I2C └ ᵬҹҺץ Ӟ̆ ׆ᵬҹץ ̆ ң

ӊ ῤ ℗ Ȃᵬҹ׆ ֽ̆ ԍ ῤ ׆̆

SLV_CTRL[6:0] Ȃ

I2C0 └ ҹ 0x1FE00120Ȃ

I2C1 └ ҹ 0x1FE00130Ȃ

Ҋ ΐᵣ ῤ Ȃ

15.3.1 分频锁存器低字节寄存器（PRERlo）

Ҭ ̔№ ᵞ

ᵝ ̔ [7̔0]

Ẓ ̔ 0x00

ᵝṿ̔ 0xff
ᵝ ᵝ ᵝ

7:0 PRERlo 8 RW № ᵞ 8ᵝ

15.3.2 分频锁存器高字节寄存器（PRERhi）

Ҭ ̔№

ᵝ ̔ [7̔0]
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Ẓ ̔ 0x01

ᵝṿ̔ 0xff
ᵝ ᵝ ᵝ

7:0 PRERhi 8 RW № 8ᵝ

Ẋ № ṿҹ prescale ׆， LPB PCLK ῀ ҹ clock_a ，SCL

₮ ҹ clock_s ，↕ Ҋ῏ ：

Prcescale = clock_a/(4*clock_s)-1

15.3.3 控制寄存器（CTR）

Ҭ ̔ └

ᵝ ̔ [7̔0]

Ẓ ̔ 0x02

ᵝṿ̔ 0x20
ᵝ ᵝ ᵝ

7 EN 1 RW ᵬᶏ ᵝ

ҹ 1 ᵬ ,
0 № ᵬ

6 IEN 1 RW Ҭ ᶏ ᵝҹ 1↕ Ҭ

5 MST_EN 1 RW Һ׆

0̔slave
1̔master

4:0 Reserved 5 RW Ḡ

15.3.4 发送数据寄存器（TXR）

Ҭ ̔

ᵝ ̔ [7̔0]

Ẓ ̔ 0x03

ᵝṿ̔ 0x00
ᵝ ᵝ ᵝ

7:1 DATA 7 W Ҋҩ

0 DRW 1 W ᴰ ̆ ᵝḠ ᵞᵝ；
ᴰ ̆ ᵝ Ώ
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0 ⌠ ᵝ

6 Busy 1 R I2c ᵝ

1
0

5 AL 1 R I2C I2C └ ̆ ᵝ 1
4:2 Reserved 3 R Ḡ

1 TIP 1 R ᴰ

1 ᴰ

0 ᴰ

0 IF 1 R Ҭ ᵝ̆ѿҩ ᴰ ̆ ѿҩ ᴆ

ᴰ ̆ ᵝ 1

15.3.8 从设备控制寄存器（SLV_CTRL）

Ҭ ׆̔ └

ᵝ ̔ [7̔0]

Ẓ ̔ 0x07

ᵝṿ̔ 0x00
ᵝ ᵝ ᵝ

7 SLV_EN 1 WR ׆ ᶏ ̆ MST_ENҹ 0 ᵬ ̆ ԍ

ᵝ׆ ῤ

6̔0 SLV_ADDR 7 WR ׆ I2C ̆ ᴆ
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