P | | =
HEEEEEA.
FEEEEEEER
Am 1Inny 4
=I. 1 | el ||
EE IR .4AER
UEE IV 408N
VEN ' 4AEENEY
Hi AII.'

V8130L

Datasheet

Specifications are subject to change without notice.

© 2021Vango Technologies, Inc.
This document contains information that is proprietary to Vango Technologies, Inc.

Unauthorized reproduction of this information in whole or in part is strictly prohibited.



V8130L Technical Reference Manual

Declaration

THIS DOCUMENTATION IS THE ORIGINAL WORK AND COPYRIGHTED PROPERTY OF VANGO ( YANGOO ) .
REPRODUCTION IN WHOLE OR IN PART MUST OBTAIN THE WRITTEN APPROVAL OF VANGO AND GIVE
CLEAR ACKNOWLEDGEMENT TO THE COPYRIGHT OWNER.

THE PURCHASED PRODUCTS, SERVICES AND FEATURES ARE STIPULATED BY THE CONTRACT MADE
BETWEEN VANGO AND THE CUSTOMER. PLEASE READ THE TERMS AND CONDITIONS OF THE CONTRACT
AND RELEVANT INSTRUCTIONS CAREFULLY BEFORE USING, AND FOLLOW THE INSTRUCTIONS IN THIS
DOCUMENTATION STRICTLY. VANGO ASSUMES NO RESPONSIBILITY FOR THE CONSEQUENCES OF
IMPROPER USE(INCLUDING BUT NOT LIMITED TO OVERVOLTAGE, OVERCLOCK, OR EXCESSIVE
TEMPERATURE).

THE INFORMATION FURNISHED BY VANGO IS PROVIDED JUST AS A REFERENCE OR TYPICAL
APPLICATIONS, ALL STATEMENTS, INFORMATION, AND RECOMMENDATIONS IN THIS DOCUMENT DO
NOT CONSTITUTE A WARRANTY OF ANY KIND, EXPRESS OR IMPLIED.  VANGO RESERVES THE RIGHT TO
MAKE CHANGES IN CIRCUIT DESIGN AND/OR SPECIFICATIONS AT ANY TIME WITHOUT NOTICE.

NOR FOR ANY INFRINGEMENTS OF PATENTS OR OTHER RIGHTS OF THE THIRD PARTIES WHICH MAY
RESULT FROM ITS USE. NO LICENSE IS GRANTED BY IMPLICATION OR OTHERWISE UNDER ANY PATENT
OR PATENT RIGHTS OF VANGO. THIRD PARTY LICENCES MAY BE REQUIRED TO IMPLEMENT THE
SOLUTION/PRODUCT. CUSTOMERS SHALL BE SOLELY RESPONSIBLE TO OBTAIN ALL APPROPRIATELY
REQUIRED THIRD PARTY LICENCES. VANGO SHALL NOT BE LIABLE FOR ANY LICENCE FEE OR ROYALTY
DUE IN RESPECT OF ANY REQUIRED THIRD PARTY LICENCE. VANGO SHALL HAVE NO WARRANTY,
INDEMNITY OR OTHER OBLIGATIONS WITH RESPECT TO MATTERS COVERED UNDER ANY REQUIRED
THIRD PARTY LICENCE.
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Terminal Count Status Register (TC, Offset = OX14) oo 374
Error/Abort Status Register (ERR/ABT, Offset = 0X18) oooiiiiiiieee e 375
Channel Enable Status Register (CH_EN, Offset = OX1C) .iiiiiiieei e 376
Channel Busy Status Register (CH_BUSY, Offset = 0x20) .o 377
Main Configuration Status Register (CSR, Offset = 0x24) .o 378
Synchronization Register (SYNC, Offset = 0X28) ..oeiiiiiiiiiiie i 378
FTDMACO020 Revision Register (DMAC_REVISION, Offset = 0x30) ccoeivicieeeeeiieeeeenn, 379
FTDMACO020 Feature Register (DMAC_FEATURE, Offset = 0x34)  ..occoiiieeiiieeeee i, 380
Channel Control Register (Cn_CSR, Offset = 0x100+0x20 *n,n=0~7) ... 380
Channel Configuration Register (Cn_CFG, Offset = 0x104 + 0x20*n,n =0~ 7) .385
Channel Source Address Register (Cn_SrcAdd, Offset = 0x108 + 0x20*n,n =0 ~ 7)
....................................................................................................................................................... 387
Channel Destination Address Register (Cn_DstAddr, Offset = 0x10C + 0x20*n, n =0
....................................................................................................................................................... 387
Link List Descriptor Pointer (Cn_LLP, Offset = 0x110 + 0x20*n,n=0~7) ... 387
Transfer Size Register (Cn_SIZE, Offset = 0x114 + 0x20*n,n=0~7)  .eevinen. 387
Sensing Data Register (Offset: 0X000 ~ OXOLF) oo 396
ADC Threshold Detect Programming Registers (Offset: 0x080 ~ 0x09F) .., 397
. Temperature Data Register (Offset: OXOCO)  .ooiiiiiiiii it seeenees 398
Temperature Threshold Detect Programming Register (Offset: 0XOC4)  vvveveeeeenn, 398
ADC Control Register (ADC_CTRL, Offset: 0X100) = .ooooiiiiiiiiiiiiiiierrrre e 399
ADC Miscellaneous Control Register (Offset: 0X104) oo 400
ADC Interrupt Enable Register (Offset: OX108) ..o 401
ADC Interrupt Status Register (Offset: OXL10C) oo 401
ADC Timing Parameter Register (Offset: 0X0110) .oooorriiiiiiiiirrrrrrrrr e 403
ADC Sampling Timing Parameter Control Register (Offset: 0x114)  ..iiiiiiiieiieneeens 403
ADC Sensing Discharge Time Register (Offset: 0x118) PSP 1§ V
ADC Clock Pre -scaler Control Register (Offset: 0x11C) R RSPSRRR” Lo
ADC Scan Sequence Register (Offset: OX120) oo e e e e e e e 405
ADC DMAnN Data Port Register (Offset: 0x200, 0x210, 0x220, and 0x230)  .eeeeenen. 405
ADC DMAnN Function Control Register (Offset: 0x204, 0x214, 0x224, and 0x234) .406
ADC DMAnN Interrupt Enable Register (Offset: 0x208, 0x218, 0x228, and 0x238) .406
ADC DMAnN Interrupt Status Register (Offset: 0x20c, 0x21c, 0x22c, and 0x23¢) ... 406
Electrical CharaCleriSTICS  .....veeiiieiiiiiiiee ettt et e e e e et e e e s snb e e e e e e e s aannneeeas 408
Timing Parameters of Sampling CIOCK ..o 409
Wake -up Timing SPeCIfiCatiONS  .......uiiiiiiiiiiiiie e e e e e e e e e e e s e e eeeeeees 410
BT o T 1= 1 T (SR 411
LI 0 L TT o T 1= L 2 SRS 411
Relationship between Temperature & Output of TDC and Data Format ... 411
TDC sensing data registers (TDC_DATAQ, offset: 0X000) .o e e e e 412
Threshold registers (  TDC_THRHOLDO, offset: 0X080) ........cccccciiiiiiiiiiieeierreeee e e 412
TDC control register (  TDC_CTRL, offset: OX100)  ...ccooeiiiiciiiiiiiieeeeerere e e e e e e e e e esseeeeennes 413
Trim register (  TDC_TRIM , Offset: OX104)  .ooiiriiiii i e 413
Interrupt enable register ( TDC_INTEN, offset: OX108)  .eveveieieeeeeeeeee e, 413
Interrupt status register ( TDC_INTST, offset: OXL0C)  ..oooooeiciiiiiiiieeeeeee e 413
Timing Parameter O control register (TDC_TPARAMO, offset: 0x0110) ..o 414
Timing Parameter 1 control register ( TDC_TPARAML1, offset: 0Xx114) .ccovveveveveeeeennn. 414
TDC clock pre -scaler register (  TDC_PRESCAL, offset: OX11C)  vvivvviiieeeeeeeei s 414
IP revision register (  IP_REVISION , offset: OX13C)  ..ccooeiiiiiiiiiiieeeeee e 414
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Table 4 -377. eFuse data register (Offset: 0x000~0xFFF.) PP PRUPPPUUPRPY” J Lo}
Table 4 -378. €leCtrONIC SIGNALUIE ...iii ittt e e e st e e e e s s bbb e e e e e e e st beeeaaeseannbbeeeeesannbnneaeeas 415
Table 4 -379. Timing parameter 1 register (Offset: OXL1000) .ooiiiiiiiiiie e 416
Table 4 -380. Timing parameter 2 register (Offset: OXL1004) oo 416
Table 4 -381. eFuse control and timing parameter 3 register (0X1008) oo 416
Table 4 -382. Page data status register (Offset: OXLO0C) coooiiiiiiiiiiiiiee et eeaee s 417
Table 4 -383. Protect key and status register (Offset: CTRL_REG_BASE+0x10) For write operation.
Table 4 -384. Protect key and status register (Offset: CTRL_REG_BASE+0x10) For read operation.
Table 4 -385. Unlock register (Offset: CTRL_REG_BASE+0x14) O UPUOPPPPPPRPRY ¥ I o
Table 4 -386. Extension Register Summary Table (Base Address = 0x2800_0000) .ccccveeviiciiieenennns 419
Table 4 -387. 10 Control Register (Offset: 0x0000_8500~0xX0000_87F4)  riiiiiiee e 424
Table 4 -388. Register Offset for Semaphore/IPC Block (Base Address = 0x57F0_0000) ..o 427
Table 4 -389. Slave n Semaphore Registers (Offset = 0x0000_0000 + (4*N))  oiiiiiree e 428
Table 4 -390. IPC Control Register to CA7 (Offset = 0X0000_0100)  oiiiiiiiiieieee e 428
Table 4 -391. IPC Control Register to Taishan400 (Offset = 0X0000_0104) e 428
Table 4 -392. Semaphore All Clear Register (Offset = 0x0000_0120) O URUPRRRRIY” v22 o1
Table 4 -393. Slave n Timer Interrupt Control Registers (Offset = 0x0000_0200 + (4*n)) ceeeeennnnnn 429
Table 4 -394. Group Set Register 0 (Offset = 0X0000_0300)  oooociiiieiiiieer e e e srtrree e e e ee e e e e s eereeeeaeeenns 429
Table 4 -395. Group Set Register 1 (Offset = 0X0000_0304)  oooiiiiiie et e e e s e e e e eeraeeeaeeens 430
Table 4 -396. Group Set Register 2 (Offset = 0X0000_0308) .o iiiiiiiiieiiiiir et e e e e srree e e e e e 430
Table 4 -397. Group Set Register 3 (Offset = 0X0000_030C)  oooiiiiiiiire e st e e e e e e e e e e e e e 431
Table 4 -398. Interrupt Register to Taishan400 by CA7 y s CTI Event (Offset = 0x0000_0310)  ..... 431
Table 4 -399 REQISIE MAP  ...eiiiiiiiiiiiite ettt ettt shb et e et et e e sa b et e e sab et e e sabee e e eabee e e sabeeeeanbaeeesnbeeeesnnaeesd 433
Table 4 -400 CONLIOI FEGISIET  ...eiiiiiiii ittt e bt e st e bt e e e b et e e b te et st et e e sab et e e sabee e e aabee e e anbeeaesabeeeesnneeeeans 434
Table 4 -401 FIIOLEVEI FEQISIEI oottt e et e e e ee e e e e e e s s e e s e s e bbbb et e e e e e e eeeaeaaaeaeeseeaaaan 435
Table 4 -402 FIFOTRIESN FEOISIET  ..eeiiiiiiiiiieie et e e e e e e e e s s e e s s s bbb ee e e e e eaaaeeaaaeeeeessssannnnnnnned 435
Table 4 -403 FIFODEPEN FBOISIEI ...ttt ettt bttt e et eeaaeeaeeasssaaa s s sssebbbbsesaaneeeeeaeaeaaaeeeeesd 436
Table 4 -404 KeY FEOISTEI  ..cciiiiii ittt e e e e e e e et s s s s ar bbb eeeeeeeeeaaaeaaeeesssssssssnsnnssssssnssneeeeneeeeeaaseeeesssees OO
Table 4 -405 TRreShOld FEQISTEIS ...ttt re e e et e e e e e e e e e e s s s e s s s s s s bbb b b eraeneeeeeaaeeaaaeeeeesd 436
Table 4 -406 CONTIOl FEOISTEI oottt e e e e et e e e eaeeeaesassaaaaabessbtbbbeeereeeeeaaaaeeeeeannens 437
Table 4 -407 INIEWAITVAI FEOISTEE ettt ee e e et e e aaeeeeeesssasaaassssarbeserannneeneeeeeaeaeeenesd 437
Table 4 -408 DisableOSCO FEQISTEI  ..iiieee ittt ettt eeeee e e e e et e e s s s a e rreereeeteteeeaeeesssasaaasasssssssssnnnenereeeeeees 438
Table 4 -409 DiSableOSCL FEQISTEI  ....iiiccieeeeiiiiiie et eeteaae e e e e et e e s s s e ereerereteaeeeaeeesssassaasassnssesssnnnenereeeeeees 438
Table 4 -410 SWOMTMIVAI FEUISIEN ..eviiieiiieiiei it r e e e et e e e aa e e e e e e s s e s neeereeeeaereeeaeeeaaaaaeeeesssnannnnns 438
LI o1 L= T A o I R O | I LV =T 1] = S SPPPPR 438
Table 4 -412 AIS31 configuration regiSIEr O ..ooiiiiiii i e e e e e e e e e e s s e e e s bbb r e e e e e e eeeeeeeeeeseanannnnnnd 438
Table 4 -413 AIS31 configuration register L e ————————————————aa 438
Table 4 -414 AIS31 configuration register 2 e e e e e et e e ettt e e ———aataaaaeeeeaaaaaaana——a———rrnnannes 439
Table 4 -415 AIS3LSIAtUS FEUISIEI .ot e e e e e e et s e e e e e e ee et teeeaeeeeesasaaa s annnsneetennnnereeraeaaes 439
LIz o] (= A o I 1LY @0 | =T 0[] (=] PR 439
Table 4 -417. FetCher / PUShEr FEQISIEIS .oiiii i e e e e e e e e e aaeeeeeeseeeaaannnnns 443
Table 4 -418. INTEITUPL SOUIMCES  .oiiiiiiiiieeeee i i it iieee ettt e e et e et aeeeeeesesaaaaaanseeeeeasaaeeeereataeeaaeeeeesssanaaanssnnsesnnnnnnsd 444
Table 4 -419. INTEITUPL FEOISIEIS ittt e e e e e e e e e e e e e e e s s e st erreeeeeaaaeeaeeasssaaaaassssnnnssssnnnnnreneeeeaaaeeenesd 445
Table 4 -420. Control/Status rEQISIEI  ...ivviiieiee e e e e e e e e e s s s snnnrnrnrreseerreeeseaeaeeeesseennnnnnnnns A0
Table 4 -421. Descriptor (32 -bit addreSS) ..occeveeeeeiiei e s s srnnnrnrnererrn e e e e e aaeeeeee e AT
Table 4 -422. Descriptor (64 -bit addreSS) ..occvveeeeeiii e srrrrrrrnererrenneaeaeeeeeee e AT
Table 4 -423. Internal INterrupt VECLOrs fOr CAT oo e e errreeaaaaaeeesd 451
Table 4 -424. Internal Interrupt Vectors for TaisShan400 e a e 457
Table 5 -1. Register Summary Table  .....oooi e rrrrnnnrrrre e e e e e e e e 40D
Table 5 -2. ECC Error Address Register (EEAR, Offset = 0X0) e 465
Table 5 -3. Memory Control Register (MCR, Offset = 0x4) P PSPPRRRPRRRRRY” | o o
Table 5 -4. APB Controller Register (PCR, Offset = OX8) oo 468
Table 5 -5. IP Feature Register (FEAR, Offset = OXF8) ..o 468
Table 5 -6. IP Revision Register (IVR, Offset = OXFC) oo e e 468
WD AN T = W =T T 11 T =] (o USRS 472
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TADIE 5 -8. ADMA STAES  ....iiiiiiiiiiitiii ettt e e ettt e e e e s s ettt e e e e e s bt be e e e e s e anbeeee e e e e e aabbeeeaeeaanbbbeeeeeeannneaeeaens 473
Table 5 -9. Timing Adjustment of SD Interface OULPUL e 474
Table 5 -10. C2 Cipher CharaCteriStCS ..iiiiiiiiiiiie ettt e et e e e s e e e e e s s snnereeeeeeannes 477
Table 5 -11. SDMA System Address Register (SDMADR, Offset: OX00) oo 480
Table 5 -12. Block Size Register (BSR, Offset: 0x04) BT P OO PP PPPPPPPPPPPPPRPRRRY .o 10
Table 5 -13. Block Count Register (BCR, OffSet: OX06)  ooueiiiiiiiiiiiiee ettt 481
Table 5 -14. Argument 1 Register (ARG1, Offset: OX08) oeeiiiiii ittt e e 482
Table 5 -15. Transfer Mode Register (TMR, Offset: OXOC) oeiiiiiiiie et 482
Table 5 -16. Transfer Command SEING .ooooiiiiiiie e e st b e e e e s s rabb e e e e e s annneeeeeeeans 483
Table 5 -17. Command Register (CR, Offset: OXOE) .ooeiiiiiiiiiiiiee ettt e e e e seneeee s 484
Table 5 -18. Relationship between Parameters and Names of Response Types —  .ieiiviiieeeee s eeinnen 485
Table 5 -19. Response Register 0 ~ 3 (RESPn, Offset: 0x10 ~0x1C, n=0~3) e 486
Table 5 -20. Response Bit Definition of Each ReSPONSE TYPE oot 486
Table 5 -21. Buffer Data Port Register (BDP, Offset: OX20)  oooiiiiiiiree st 486
Table 5 -22. Present State Register (PSR, OffSet: OX24) oot s s e e e 486
Table 5 -23. Host Control 1 Register (HC1, Offset: OX28) oo 490
Table 5 -24. Power Control Register (PCR, Offset: 0X29) i 492
Table 5 -25. Block Gap Control Register (BGCR, Offset: OX2A) oot 492
Table 5 -26. Clock Control Register (CCR, OffSet: OX2C)  ooiiiiiii ettt e s sneeee e e e 494
Table 5 -27. Timeout Control Register (TCR, Offset: Ox2E) PR OPPRPPUPPRROPPRNY” L Lo
Table 5 -28. Software Reset Register (SRR, Offset: 0x2F) PSP S UPPPPTUPRRPPRRY. 1o 15
Table 5 -29. Normal Interrupt Status Register (NISR, Offset: 0X30) it 496
Table 5 -30. Error Interrupt Status Register (EISR, Offset: 0X32) oo 498
Table 5 -31. Normal Interrupt Status Enable Register (NISER, Offset: 0X34) e, 500
Table 5 -32. Error Interrupt Status Enable Register (EISER, Offset: 0X36) .o 501
Table 5 -33. Normal Interrupt Signal Enable Register (NISEN, Offset: 0x38) .o 502
Table 5 -34. Error Interrupt Signal Enable Register (EISEN, Offset: OX3A) oo 502
Table 5 -35. Auto CMD12 Error Status Register (AC12ES, Offset: OX3C) .o 503
Table 5 -36. Relationship between CRC Error and Timeout Error for Auto CMD s 503
Table 5 -37. Host Control 2 Register (HC2, Offset: OX3E) cooiiiiiiiiiiiier e 504
Table 5 -38. Capabilities 0/1 Register (CAP, Offset: OX40) oo e e e e e 506
Table 5 -39. Maximum Current Capabilities Register (MCC, Offset: OX48) e 510
Table 5 -40. Definitions of Maximum Current VAIUE i 510
Table 5 -41. Force Event Register for Auto CMD Error Status (FACERR, Offset: 0x50) ... 511
Table 5 -42. Force Event Register for Error Interrupt Status (FERR, Offset: 0x52) i 511
Table 5 -43. ADMA Error Status Register (AESR, OffSet: OX54) e 512
Table 5 -44. ADMA System Address Register (ALSAR, Offset: OX58) i 513
Table 5 -45. Preset Value Registers (PVn, Offset: OX60 ~ OX6F, N =0 ~3) e 513
Table 5 -46. Speed Mode SEIECHON ... e e e e e eaaeeeeessaeeaaannnnseeraeneees 513
Table 5 -47. Preset Value Register Based on Speed MOOE ... a e 514
Table 5 -48. Host Controller Version Register (HCVR, Offset: OXFE) e 514
Table 5 -49. Vendor -defined Register O (VRO, Offset: 0X100) .ooiiiiiiiiiieee e e e e e r e 515
Table 5 -50. Vendor -defined Register 1 (VR1, Offset: 0X104) oo r e 516
Table 5 -51. Vendor -defined Register 2 (VR2, Offset: 0X108) oo r e 517
Table 5 -52. Vendor -defined Register 3 (VR3, Offset: OX10C) oo e e e e 517
Table 5 -53. Vendor -defined Register 4 (VR4, Offset: 0X110) oo r e 518
Table 5 -54. Vendor -defined Register 5 (VR5, Offset: OX114) i 519
Table 5 -55. Vendor -defined Register 6 (VR6, Offset: 0X118) i 519
Table 5 -56. Vendor -defined Register 7 (VR7, Offset: OX11C) i er e e 519
Table 5 -57. Vendor -defined Register 8 (VR8, Offset: 0X120) oo r e 520
Table 5 -58. Vendor -defined Register 9 (VR9, Offset: 0X124) e 520
Table 5 -59. DMA Handshake Enable Register (DHER, Offset: 0X128) i 521
Table 5 -60. Hardware Attributes Register (HWA, Offset: OX178) i 522
Table 5 -61. IP Revision Register (IPRR, OffSet: OX17C) oo e e r e e e e e e e e 522
Table 5 -62. Cipher Mode Control Register (CMCR, Offset: OX180) e h22
Table 5 -63. Cipher Mode Status Register (CMSR, Offset: OX184) ..o 523
Table 5 -64. Cipher Mode Signal Enable Register (CMSE, Offset: 0X188) ..o 524
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Table 5 -65.
Table 5 -66.
Table 5 -67.
Table 5 -68.
Table 5 -69.
Table 5 -70.
Table 5 -71.

Table 6 -1.
Table 6 -2.
Table 6 -3.
Table 6 -4.
Table 6 -5.
Table 6 -6.
Table 6 -7.
Table 6 -8.
Table 6 -9.

Table 6 -10.
Table 6 -11.
Table 6 -12.
Table 6 -13.
Table 6 -14.
Table 6 -15.

Table 6 -16.

Table 6 -17.
Table 6 -18.
Table 6 -19.
Table 6 -20.
Table 6 -21.
Table 6 -22.
Table 6 -23.
Table 6 -24.
Table 6 -25.
Table 6 -26.
Table 6 -27.
Table 6 -28.
Table 6 -29.
Table 6 -30.
Table 6 -31.
Table 6 -32.
Table 6 -33.
Table 6 -34.
Table 6 -35.
Table 6 -36.
Table 6 -37.
Table 6 -38.
Table 6 -39.
Table 6 -40.
Table 6 -41.
Table 6 -42.
Table 6 -43.
Table 6 -44.
Table 6 -45.
Table 6 -46.
Table 6 -47.
Table 6 -48.
Table 6 -49.
Tahle 6 -50.

Low Word of Input Data Register (LWID, Offset: OX18C) .o 524
High Word of Input Data Register (HWID, Offset: 0X190) i 524
Low Word of Input Key Register (LWIK, Offset: OX194) e 524
High Word of Input Key Register (HWIK, Offset: 0Xx198) e 524
Low Word of Output Data Register (LWOD, Offset: OX19C) i 524
High Word of Output Data Register (HWOD, Offset: OX1AOQ) oo 525
Secret Constant Table Data Port (SCTDP, Offset: OX1A4) oo 525
LCD Function Enable Parameter (lcd_function_en, Offset 0X0000) .o 532
LCD Panel Pixel Parameter (Icd_panel_pixel, Offset OX0004) oo 535
LCD Interrupt Enable Mask Parameter (Icd_intr_mask, Offset 0x0008)  ....iiiiiiiiieeeenn, 537
LCD Interrupt Status Clear Parameter(lcd_intr_clr, Offset OXO00C) .o, 537
LCD Interrupt Status Parameter(lcd_intr_status, Offset 0X0010) .o 538
Frame Buffer Parameter (Ilcd_frame_buffer, Offset 0X0014) i 538
Image0 FrameO Base Address (Icd_imOfrmObase, Offset 0X0018) .. 539
Imagel FrameO Base Address(lcd_im1frmObase, Offset 0x0024) e 540
Image2 FrameO Base Address(lcd_im2frmObase, Offset 0X0030) i ceeeieee e 540
Image3 Frame0 Base Address(lcd_im3frmObase, Offset 0X003C) ..o, 540
PatGen Pattern Bar Distance Parameter (Icd_patbarcolor Offset 0x0048)  ..ccoiviveeeeeen. 541
FIFO Threshold Control Parameter (Icd_fifoth, Offset OX004C) i 541
Bus Bandwidth Control Parameter (Icd_bandwithCtrl, Offset 0X0050)  .cceiviieiiiieee 542
Revision Register(lcd_revision, Offset: OX58) oot 543
VBI Base Address (Icd_vbibase, Offset OX005C) .ooiiiiiiiie e e 543
FIFO Threshold Control Parameter (Icd_fifo4th I Offset OX0060)  .....coovcvvvevreeriiiiieeeennnne 544
LCD Horizontal Timing Control Parameter (Icd_hortiming, Offset 0x0100)  ....coceeiiieene 544
LCD Vertical Timing Control Parameter (Icd_vertiming0, Offset 0x0104) . 545
LCD Vertical Back Porch Parameter (Ilcd_vertimingl,0ffset 0x0108) .. 546
LCD Polarity Control Parameter(lcd_polarity, Offset OX010C) .o 546
PiP Blending Parameter(lcd_pipblend, Offset OX0300) ..o 47
PiP Sub -Picturel Position Parameter(lcd_piplpos, Offset 0X0304) ..ooooiiiiivviieeeeeeeeeeen, 548
PiP Sub -Picturel Dimension Parameter (Ilcd_pipldim, Offset 0x0308)  ....cccciiiiiiieeenennn. 548
PiP Sub -Picture2 Position Parameter(lcd_pip2pos, Offset OX030C)  ..ooooiiiiiiviiiiieeieeeeeeen, 549
PiP Sub -Picture2 Dimension Parameter(lcd_pip2dim, Offset 0x0310)  ....oooiiiiviviiieeeeen, 549
PiP Image Priority Parameter(lcd_pipriority, Offset 0X0314) e 550
PiP/PoP Image Format 1 Parameter(lcd_paraml,0ffset 0X0318)  .occcoiiiiieierrireeeeeeeeeeen, 551
PiP/PoP Image Format 2 Parameter(lcd_param?2, Offset OX031C) .., 553
PiP Color Keyl(lcd_colorkeyl, Offset OX0320) it e e e e e a e e e e 555
PiP Color Key2(lcd_colorkey2, Offset OX0324) e e e e e e e e e e 555
PiP Color Key3 (Icd_colorkey3, Offset OX0328)  eiiiiiiiiiiiiriee e e e e e e e e e e e 555
PiP Sub -Picture3 Position(lcd_pip3pos, Offset 0X032C) e 555
PiP Sub -Picture3 Dimension Parameter (Ilcd_pip3dim, Offset 0x0330)  ...oooiviieeeeeen, 556
Palette RAM(PaletteWritePort, Offset OXOAQ0 ~ OXOBFC) e 556
LCD Color Management ParamentO Parameter(lcd_colormanO, Offset 0x0400) .......... 557
LCD Color Management Paramentl Parameter(lcd_colormanl, Offset 0x0404) ... 557
LCD Color Management Parament2 Parameter(lcd_colorman2, Offset 0x0408) ... 558
LCD Color Management Parament3 Parameter(lcd_colorman3, Offset 0x040C)  .......... 558
Lookup Table of LCD Gamma Red(lcd_GaRdLUT, Offset 0Ox0600 ~ OXO6FC)  ................ 558
Lookup Table of LCD Gamma Green(lcd_GaGnLUT, Offset 0x0700 ~ 0xO7FC) ... 559
Lookup Table of LCD Gamma Blue (Ilcd_GaBuLUT, Offset 0x0800 ~ OX08FC) ... 560
Horizontal Resolution Register of Scaler Input(scal_hor_no_in, Offset: 0x1100) ... 560
Vertical Resolution Register of Scaler Input(scal_ver_no_in, Offset 0x1104) ... 560
Horizontal Resolution Register of Scaler Output(scal_hor_no_out, Offset Ox 1108) .561
Vertical Resolution Register of Scaler Output(scal_ver_no_out, Offset 0x110C) ... 561
Scaler Control Register (scal_misc, Offset OX1110)  .ooooriiiiiiiiiirrrrrrer e e e 561
Horizontal High Threshold Register(scal_hor_high_th, Offset 0x1114) ..., 562
Horizontal Low Threshold Register (scal_hor_low_th, Offset 0x1118)  ....iiiveeeeeeen. 563
Vertical High Threshold Register (scal_ver_high_th, Offset Ox111C) .....ieieeene, 563
Vertical Low Threshold Register(scal_ver_low_th, Offset 0x1120) ., 563
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Table 6 -51. Scaler Resolution Parameter (scal_hor_ver_num, Offset 0Xx112C) .., 564
Table 6 -52. Cursor Position Control Register (cursor_position, Offset 0x1200) .o, 564
Table 6 -53. Cursor Color Control Register (cur_colorl ~ cur_colorl5, Offset 0x1204 ~0x123C) .564
Table 6 -54. Cursor Font (cur_font, Offset OX1300 ~ OX13FC) oiiiiiiiiie e e 565
Table 6 -55. Cursor Font(cur_font, Offset OX1600 ~ OXIDFC) it 567
Table 6 -56. Virtual Screen Control Register (vs_control, Offset 0xX1500) .o 574
Table 6 -57. Virtual Screenl Control Register(vs1_control, Offset OX1504) e 575
Table 6 -58. Virtual Screen2 Control Register(vs2_control, Offset OX1508) .o 575
Table 6 -59. Virtual Screen3 Control Register (vs3_control, Offset OX150C) i 575
Table 6 -60. OSD Windows On/Off Switch Register (osd_windowOn, Offset 0x2000)  ...iiiiiiiveennnne 576
Table 6 -61. OSD Font Control Register 0 (osd_fontctrl0, Offset 0x2004) i 576
Table 6 -62. OSD Font Control Register 1 (osd_fontctrl1, Offset 0x2008) i 578
Table 6 -63. OSD WIindows 1 t0 4 Control RegISIEr O oot s ebeee e e e e eans 579
Table 6 -64. OSD WIndows 1 t0 4 Control ReQISIEr 1 oottt e s rre e e e e e eee e e e e e 579
Table 6 -65. OSD WIndows 1 t0 4 Control REQISIEr 2 oottt eie e 580
Table 6 -66. OSD Multi - Color FONt BaSe AQAIESS  .....ceuiiiieiiiiiiiii et e e s e e e e e s e s e e e e s s nneeeanaeeenns 580
Table 6 -67. OSD Palette Color RegISIErS 0 ~ 15 oot r e et e e e e s e sab b e e e e e e nneneeeaeeenns 580
Table 6 -68. 2 O18 Font Matrix for Font B PP PPUURR PPN 581
Table 6 -69. Partial Content of FONt ~ -RAM FOIMAL .....coooiiiiiiiiie ettt e e e 582
Table 6 -70. 12 O18 Multi -color Font Matrix for Font Y e e 582
Table 6 -71. Partial Content of FONt ~ -RAM FOIMAL .....coooiiiiiiiiie et e e ssraer e e e e snneees 583
Table 6 -72. OSD DiSplay  -RAM DaAta ......ccoouiiiiiiiieiiiii ittt ettt e ettt et e e e atbe e e sabbe e e sanbeeesanbeaeans 585
Table 6 -73. OSD DIMENSION CONIIOI .oiiiiiiiiiiie e ee e et e e e e s s ek b e e e e s e ane e e e e e s astbeeeeessanssneneeeeannseees 585
Table 6 -74. OSD POSItION CONTIOI  ..oiiieeiieiiiie et e et e e ttae e e e e s et e e e e s et eeeaessnnseaeeeeesanreaneeeas h86
Table 6 -75. OSD Foreground Color CONIOl  ..eeiiiiiiiiii ettt et e b e e 586
Table 6 -76. OSD Background Color CONTIol .o r e e e e e e e e e e e e e s e s s snenes 587
Table 6 -77. OSD Font Database Write ACCESSING POIT ..o 587
Table 6 -78. OSD Window Attribute Write ACCESSING POt oo 588
Table 8 -1. HC Capability Register (HCCAP, Address = 0X000) = it reeeeee e e e 596
Table 8-2. HC Structural Parameters (HCSPARAMS, Address = 0X004) .o 597
Table 8-3. HC Capability Parameters (HCCPARAMS, Address = OX008) .iiiiiiiiiiiiiiieeee e 597
Table 8-4. HC USB Command Register (USBCMD, Address = OX010) i 598
Table 8-5. HC USB Status Register (USBSTS, Address = 0X014) i eeccrrererrrrrrrrr e e e e e 599
Table 8 -6. HC USB Interrupt Enable Register (USBINTR, Address = 0X018) . 600
Table 8 -7. HC Frame Index Register (FRINDEX, Address = OX01C)  oiiiiiiiieeee e 601
Table 8 -8. HC Periodic Frame List Base Address Register (PERIODICLISTBASE, Address = 0x024)

....................................................................................................................................................................... 602
Table 8-9. HC Current Asynchronous List Address Register (ASYNCLISTADDR, Address = 0x028)

....................................................................................................................................................................... 602
Table 8-10. HC Port Status and Control Register (PORTSC, Address = 0x030)  ..ooooiiicicivvvereerereeeeeen, 602
Table 8 -11. HC Miscellaneous Register (HCMISC, Address = 0X040) .o e e 605
Table 8 -12. HC Full -Speed (FS) EOF1 Timing Point Register (FS_EOF, Address = 0x044) ... 607
Table 8 -13. HC High -Speed (HS) EOF1 Timing Point Register (HS_EOF, Address = 0x048) ..........| 609
Table 8-14. OTG Control Status Register (OTG_CSR, Address = 0X080)  .cciiiererrrrrre e e e 610
Table 8 -15. OTG Interrupt Status Register (OTG_ISR, Address = 0X084) .o e e 613
Table 8 -16. OTG Interrupt Enable Register (OTG_IER, Address = 0X088) ... ee e 614
Table 8 -17. Global HC/OTG/DEV Interrupt Status Register (GLB_ISR, Address = 0x0C0) ... 614
Table 8 -18. Global Mask of HC/OTG/DEV Interrupt Register (GLB_INT, Address = 0x0C4)  ...........4 615
Table 8 -19. Revision Information Register (REVISION, Address = OXOEQ) .o 615
Table 8 -20. Configured Information Register (FEATURE, Address = OXOE4) ...oooiiiiiiiiiiieieereeereeeeeean 616
Table 8 -21. Device Main Control Register (DEV_CTL, Address = 0X100) .o 616
Table 8 -22. Device Address Register (DEV_ADR, Address = 0X104) i e e e e e 618
Table 8 -23. Device Test Register (DEV_TST, Address = OX108) ..o e e e snennnrnnnenns) 619
Table 8 -24. Device SOF Frame Number Register (DEV_SFN, Address = 0x10C) .....iiiiiiiiiinnnnnnndd 619
Table 8 -25. Device SOF Mask Timer Register (DEV_SMT, Address = 0x110) ..o 620
Table 8 -26. PHY Test Mode Selector Register (PHY_TST, Address = 0X114) i 620
T.ahle 8 -27. Device Vendor - Specific I/O Control Register (DEV_VCTL, Address = 0x118) ~ ............. 621
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Table 8 -28. Device CX Configuration Status Register (DEV_CXCFG, Address = 0x11C) ..iieeeen. 621
Table 8 -29. Device CX Configuration and FIFO Empty Status Register (DEV_CXCFE, Address = 0x120)

....................................................................................................................................................................... 621
Table 8 -30. Device Idle Counter Register (DEV_ICR, Address = 0X124) oo 622
Table 8 -31. Device Mask of Interrupt Group Register (DEV_MIGR, Address = 0x130) .ccceeviiinenes 623
Table 8 -32. Device Mask of Interrupt Source Group 0 Register (DEV_MISGO, Address = 0x134) 623
Table 8 -33. Device Mask of Interrupt Source Group 1 Register (DEV_MISG1, Address = 0x138) 624
Table 8 -34. Device Mask of Interrupt Source Group 2 Register (DEV_MISG2, Address = 0x13C) 625
Table 8 -35. Device Interrupt Group Register (DEV_IGR, Address = 0x140) i 627
Table 8 -36. Device Interrupt Source Group O Register (DEV_ISGO, Address = 0x144)  .eeeenee 627
Table 8 -37. Device Interrupt Source Group 1 Register (DEV_ISG1, Address = 0x148)  ..eeeeeenee 628
Table 8 -38. Device Interrupt Source Group 2 Register (DEV_ISG2, Address = 0x14C)  .eeeeeenee 630
Table 8 -39. Device Receive Zero -Length Data Packet Register (DEV_RXZ, Address = 0x150) ... 632
Table 8 -40. Device Transfer Zero  -length Data Packet Register (DEV_TXZ, Address = 0x154) ... 633
Table 8 -41. Device Isochronous Sequential Error/Abort Register (DEV_ISE, Address = 0x158) ..633
Table 8 -42. Device IN Endpoint n MaxPacketSize Register (One per Endpoint, n = 1 ~ 8)

(DEV_INMPS, Address = 0x160 + 4(n 1) ) TS SPSRROURRO 634
Table 8 -43. Device OUT Endpoint n MaxPacketSize Register (One per Endpoint, n = 1 ~ 8)

(DEV_OUTMPS, Address = 0x180 + 4(n 1) ) T S SRS 635
Table 8 -44. Device Endpoint 1 ~ 4 Map Register (DEV_EPMAPO, Address = 0Xx1A0) .eiviieeennnen. 636
Table 8 -45. Device Endpoint 5 ~ 8 Map Register (DEV_EPMAP1, Address = Ox1A4) i, 637
Table 8 -46. Device FIFO Map Register (DEV_FMAP, Address = OX1A8) .iiiiiieiiiiee e 638
Table 8 -47. Device FIFO Configuration Register (DEV_FCFG, Address = OX1AC)  .iiiieeeniieennieee 639
Table 8 -48. Device FIFO nInstruction and Byte Count Register (One per FIFO,n=0~ 3) (DEV_FIBC,

AAAress = OXLBO + 4N) oottt b e bt e bt e b e e e e b et e e b e e e abae e nnre e ennee 642
Table 8 -49. Device DMA Target FIFO Number Register (DMA_TFEN, Address = 0x1C0)  ..ocooevvieeend 642
Table 8 -50. Device DMA Controller Parameter Setting O Register (DMA_CPSO0, Address = 0x1C4)

....................................................................................................................................................................... 643
Table 8 -51. Device DMA Controller Parameter Setting 1 Register (DMA_CPS1, Address = 0x1C8)

....................................................................................................................................................................... 644
Table 8 -52. Device DMA Controller Parameter Setting 2 Register (DMA_CPS2, Address = 0x1CC)

....................................................................................................................................................................... 646
Table 8 -53. Device DMA Controller Parameter Setting 3 Register (DMA_CPS3, Address = 0x1D0)

....................................................................................................................................................................... 646
Table 8 -54. Device DMA Controller Parameter Setting 4 Register (DMA_CPS4, Address = 0x1D4)

....................................................................................................................................................................... 647
Table 8 -55. Device Virtual DMA CXF Parameter Setting 1 Register (VDMA_CXFPS1, Address = 0x300)

....................................................................................................................................................................... 647
Table 8 -56. Device Virtual DMA CXF Parameter Setting 2 Register (VDMA_CXFPS2, Address = 0x304)

....................................................................................................................................................................... 648
Table 8 -57. Device Virtual DMA FIFOO Parameter Setting 1 Register (VDMA_FOPS1, Address = 0x308)

....................................................................................................................................................................... 648
Table 8 -58. Device Virtual DMA FIFOO Parameter Setting 2 Register (VDMA_FOPS2, Address = 0x30C)

....................................................................................................................................................................... 649
Table 8 -59. Device Virtual DMA FIFO1 Parameter Setting 1 Register (VDMA_F1PS1, Address = 0x310)

....................................................................................................................................................................... 650
Table 8 -60. Device Virtual DMA FIFO1 Parameter Setting 2 Register (VDMA_F1PS2, Address = 0x314)

....................................................................................................................................................................... 651
Table 8 -61. Device Virtual DMA FIFO2 Parameter Setting 1 Register (VDMA_F2PS1, Address = 0x318)

....................................................................................................................................................................... 651
Table 8 -62. Device Virtual DMA FIFO2 Parameter Setting 2 Register (VDMA_F2PS2, Address =0x31C)

....................................................................................................................................................................... 652
Table 8 -63. Device Virtual DMA FIFO3 Parameter Setting 1 Register (VDMA_F3PS1, Address = 0x320)

....................................................................................................................................................................... 652
Table 8 -64. Device Virtual DMA FIFO3 Parameter Setting 2 Register (VDMA_F3PS2, Address = 0x324)

....................................................................................................................................................................... 653
Table 8 -65. Device Interrupt Source Group 3 Register (DEV_ISG3, Address = 0x328) ...l 654
Table 8 -66. Device Mask of Interrupt Source Group 3 Register (DEV_MISG3, Address = 0x32C) 656
Table 8 -67. Device Virtual DMA Control Register (VDMA_CTRL, Address =0x330) ..o, 657

Hangzhou Vango Technologies, Inc. 39 / 889




V8130L Technical Reference Manual

Table 8 -68.
Table 8 -69.
Table 8 -70.
Table 8 -71.
Table 8 -72.
Table 8 -73.
Table 8 -74.
Table 8 -75.
Table 8 -76.
Table 8 -77.
Table 8 -78.
Table 8 -79.
Table 8 -80.
Table 8 -81.
Table 8 -82.
Table 8 -83.
Table 8 -84.
Table 8 -85.
Table 8 -86.
Table 8 -87.
Table 8 -88.
Table 8 -89.
Table 8 -90.
Table 8 -91.
Table 8 -92.
Table 8 -93.
Table 8 -94.
Table 8 -95.
Table 8 -96.
Table 8 -97.
Table 8 -98.
Table 8 -99.

Table 8 -100.
Table 8 -101.
Table 8 -102.
Table 8 -103.
Table 8 -104.
Table 8 -105.
Table 8 -106.
Table 8 -107.

Table 8 -108
Table 8 -109
Table 8 -110
Table 8 -111
Table 8 -112
Table 8 -113
Table 8 -114
Table 8 -115
Table 8 -116
Table 8 -117
Table 8 -118
Table 8 -119
Table 8 -120
Table 8 -121
Table 8 -122
Table 8 -123
Table 8 -124

Device LPM Capability Register (LPM_CAP, Address = 0X334) i 658
Device Interrupt Source Group 4 Register (DEV_ISG4, Address = 0x338)  ..oeeeeeeee 658
Device Mask of Interrupt Source Group 4 Register (DEV_MISG4, Address = 0x33C) 658
SSP Control Register 0 (SSPCRO, Offset = OX00)  ooeiiiiii et 666
SSP Control Register 1 (SSPCR1, Offset = OX04) ooiiiiiiee e 670
SSP Control Register 2 (SSPCR2, Offset = OX08)  .ooiiii i 671
SSP Status Register (SSPStatus, Offset = OX0C) .ooiiiiiieiiiiee e 673
Interrupt  Control Register (INtrCR, Offset = OX10)  .oiiiii i) 673
Interrupt  Status Register (IntrStatus, Offset = 0X14) oo 675
SSP Control Register 3 (SSPCR3, Offset = OX1C) oiiiiiiiiiiiiee et 676
SSP Revision Register (SSPRevision, Offset = OX60) ..o 676
SSP Feature Register (SSPFeature, OffSet = OXB4) oot 677
the command slave port IMItation oo reee e 679
The XIP slave port IMItAtioN oo e e s s e e e s sn e e e s s s bbraeeeeesanes 679
Command Queue First Word (Cmd_w0, Offset = OX0000)  ooiiiiir e 688
Command Queue Second Word (Cmd_w1, Offset = 0X0004) .ccciriiiiiiiiee e 689
Command Queue Third Word (Cmd_w2, Offset = OX0008) ..o 690
Command Queue Fourth Word (Cmd_w3, Offset = OX000C) .o 690
Control Register (CR, Offset = 0X0010)  ooiiiiiii e eeee et reer e s e s e e e s e eneeee e s 692
AC Timing Register (ACTR, Offset = OX0014) .ooiiiiiiiiiiiie et 694
Status Register (SR, Offset = OX00L18) .oiiiiiiiiiiii et 694
Interrupt Control Register (ICR, Offset = OX0020) oot 694
Interrupt Status Register (ISR, Offset = 0X0024) it 695
SPI Read Status Register (SPISR, Offset = 0X0028) .o i 695
SPI Flash Size Register (SPIFSR, Offset = OX002C)  .ooiiiiiee e 695
XIP Command Word (XIPCMD, Offset = 0X0030)  eoiiiiiiieiiiiee et e et 695
XIP Prefetch Function Option (XIPPFO, Offset = 0X0034) e 697
Revision Register (REVISION, Offset = OX0050) oo rrr e e e 697
Feature Register ( FEATURE, Offset = OX0054) oot e e 697
Data Port Register (DR, Offset = OX0L100)  cooiiiiiiiii e e e e e e e e e e eeeeees 698
SPI BUS SPECITICALION  ....uiiiiiiiiiiiiiiiie et a e e e e e e e et s e s e s areeeeeeaeaeaaeeeeeaaaanns 699
I12C Control Register (Offset: OX00) coiiirii ittt e e e e s e e e e e e eaaaaeeeeas 709

12C Status Register(SR,OffSELIOX0A) ot r e e e e e e e e e e e e e e e e e e naanan 711

12C Clock Division Register (CDR, Offset: OX08) i 713

12C Data Register (OffSEt: OXOC)  oooiiiiiiiiiiiiiiieeer e e e e e e e e e e e s e e s s s s e e e erreeeeaeaeeeeessseenanans 714

12C Address Register (AR, Offset: OXL10) i e e e s e e e e e e e e e e e 714

12C Set/Hold Time and Glitch Suppression Setting Register (TGSR, Offset: 0x14) .715

12C Bus Monitor Register (BMR, Offset: OX18) ..o 716

12C Burst Mode Register (BSTMR, Offset: OXL1C) e 716

12C Revision Register (REVISION, Offset: OX30) o 716
Register  SUMMANY TaAbIE  ....uuieiiiiiiiiiiie e e e e e e e e e e s s e e e e e e e e e e eeeaeaeeeeeaeeas 731
Receiver Buffer Register (RBR, Offset: 0X00 for Read) . 133
Transmitter Holding Register (THR, Offset: Ox00 for Write) e 734
Interrupt Enable Register (IER, Offset: OX04) oo e e e 734
Interrupt Identification Register (IIR , Offset: OX08) e 735
INterrupt CoNtrol TabIE oo e e e e e e e e e eaaeeee e e e s s annrnnnnnnneeeees 736
FIFO Control Register (FCR, Offset: OX08 for Write) oo 738
FIFO Trigger Level Of RECEIVEI ... ettt e e e e e e e e e e e e e s s e e nennreeeees 739
FIFO Trigger Level of TranSmItter ..o e e r e e e e e e e e e e e e e e e eenaan 739
Line Control Register (LCR, Offset: OXOC)  .oiiiiiiii i r e e e e 739
Parity Setting TaBDle ..oooiiiii e e e e e e e e e e a e ————————— 741
Word Length and Stop Bit SELHNG  .eoeeeieieieeee e e 741
Modem Control Register (MCR, Offset: OX10) oo e e e e 741
Line Status Register (LSR, Offset: Ox14 for Read) ..., 743
Testing Register (TST, Offset: OxX14 for WIt€) oo 745
Modem Status Register (MSR, Offset: 0x18) PP SRPRRRPRRRRRY £ 1<
Scratch Pad Register (SPR, OffSet: OXLIC) e e e e e e e e e e e 746
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Table 8 -125 Baud Rate Divisor Latch LSB (DLL, Offset: 0Ox00 when DLAB =1) e 746
Table 8 -126 Baud Rate Divisor Latch MSB (DLM, Offset: 0x04 when DLAB =1) .., 746
Table 8 -127 Prescaler Register (PSR, Offset: 0x08 when DLAB = 1) PR RUPRRRROIY £ 4
Table 8 -128 Mode Definition Register (MDR, Offset: OX20) oo 747
Table 8 -129 Auxiliary Control Register (ACR, OffSet: OX24) oot 748
Table 8 -130 Status FIFO Trigger LEVEI .ottt e et e e st e e e e s s snrreeeeeaa 749
Table 8 -131 Transmit Frame -Length Register Low (TXLENL, Offset: 0X28) ..ooocoieeeiiiiieeee e, 749
Table 8 -132 Transmit Frame -Length Register High (TXLENH, Offset: 0X2C)  .oiiiiiiiiieeiieee e 749
Table 8 -133 Maximum Receiver Frame  -Length Register Low (MRXLENL, Offset: Ox30) ...coevviieeeen. 749
Table 8 -134 Maximum Receiver Frame  -Length Register High (MRXLENH, Offset: 0x34) .....cccceen. 750
Table 8 -135 Preamble LeNgth REQISIEI ..ottt e e e e st e e e e s s st be e e e e s s anrreeaeeeaas 750
Table 8 -136 Number Of FIR PreambIles ..ot e s ree e e e 750
Table 8 -137 Interrupt Identification Register in FIR Mode (FMIIR_PIO, Offset: 0x3C, PIO Mode) 750
Table 8 -138 Interrupt Identification Register in FIR Mode (FMIIR_DMA, Offset: 0x3C, DMA Mode)
....................................................................................................................................................................... 751
Table 8 -139 Interrupt Enable Register in FIR Mode (FMIIER_PIO, Offset: 0x40, PIO Mode) ... 752
Table 8 -140 Interrupt Enable Register in FIR Mode (FMIIER_DMA, Offset: 0x40, DMA Mode) ... 752
Table 8 -141 Status FIFO Line Status Register (STFF_STS, Offset: 0x44) e 753
Table 8 -142 Status FIFO Received Frame  -Length Register Low (STFF_RXLENL, Offset: 0x48) ... 753
Table 8 -143 Status FIFO Received Frame  -Length Register High (STFF_RXLENH, Offset: 0x4C) ... 753
Table 8 -144 Link Status Register in FIR Mode (FMLSR, Offset: 0X50) ..o 754
Table 8 -145 Link Status Interrupt Enable Register in FIR Mode (FMLSIER, Offset: 0x54) ... 754
Table 8 -146. RX FIFO Count Register (RXFF_CNTR, Offset: OX5C) .iiiiiiiiiiiei e esiieer e eieeee e 755
Table 8 -147. Last Frame -Length Register Low (LSTFMLENL, Offset: 0X60)  ...oocoiiviiiieniiieeieee e 755
Table 8 -148 Last Frame -Length Register High (LSTFMLENH, Offset: OX64) ..o 755
Table 8 -149 Frame Number Decoding Table (LSTEFMLENH, Offset: OX64) .o, 756
Table 8 -150 Feature Register (Feature, OffSet: OXB8) it aa e e e e e e e e e e e 756
Table 8 -151. Revision Register Digit 1 (REVD1, OffSet: OX6C) = oiiiiiiiiiiiiiieieeeeeeee s sienerrreeeeeeeee e 757
Table 8 -152. Revision Register Digit 2 (REVD2, Offset: OX70) i 757
Table 8 -153. Revision Register Digit 3 (REVD3, OffSel: OX74) i 757
Table 8 -154. Wake -UP Frame FOMMAL  ......uiiiiiiiiiiieeee ettt ea e e e e e e e s s s s s st eareeeeaaaaaeaeeanaas 767
Table 8 -155. FTGMACO030 Frame Structure and Frame FOrmats ... 172
Table 8 -156. PHY Bit Stream Format for 802.3 clause 22. PP OUPPPPPPOPPPPPRPROY 47 <
Table 8 -157. Register Summary Table ... 774
Table 8 -158. Interrupt Status Register, (ISR, Offset: OX0) .o 777
Table 8 -159. Interrupt Enable Register (IME O 5T=] ) SO 778
Table 8 -160. Most Significant Address Register (MAC_MADR, Offset: OX8) .o, 778
Table 8 -161. Least Significant Address Register (MAC_LADR, Offset: OXC) i, 779
Table 8 -162. Multicast Address Hash Table 0 Register (MAHTO, Offset: 0Xx10) .rviveeeeeeiiieeeeeeiiines 779
Table 8 -163. Multicast Address Hash Table 1 Register (MAHTL, Offset: 0x14) i 779
Table 8 -164. Normal Priority Transmit Poll Demand Register (NPTXPD, Offset: 0x18) ..ccooiiiivvveeeen. 779
Table 8 -165. Receive Poll Demand Register (RXPD, Offset: OX1C) i e 779
Table 8 -166. Normal Priority Transmit Ring Base Address Register (NPTXR_BADR, Offset: 0x20)
....................................................................................................................................................................... 779
Table 8 -167. Receive Ring Base Address Register (RXR_BADR, Offset: 0x24) s 780
Table 8 -168. High Priority Transmit Poll Demand Register (HPTXPD, Offset: 0x28) .o 780
Table 8 -169. High Priority Transmit Ring Base Address Register (HPTXR_BADR, Offset: 0x2C) ....780
Table 8 -170. TX Interrupt Timer Control Register (TXITC, Offset: 0X30) oo 780
Table 8 -171. RX Interrupt Timer Control Register (RXITC, Offset: 0x34) e 782
Table 8 -172. Automatic Polling Timer Control Register (APTC, Offset: 0x38) .o, 784
Table 8 -173. DMA Burst Length and Arbitration Control Register (DBLAC, Offset: 0x3C) ... 785
Table 8 -174. DMA/FIFO State Register (DMAFIFOS, Offset: 0X40) i 187
Table 8 -175. Transmit Priority Arbitration and FIFO Control Register (TPAFCR, Offset: 0x48) ... 788
Table 8 -176. Receive Buffer Size Register (RBSR, Offset: OX4C) i 789
Table 8 -177. MAC Control Register (MACCR, Offset: OX50) it e e e e e e 789
Table 8 -178. MAC Status Register (MACSR, Offset: OX54) i, 791
Table 8 -179. Test Mode Register (TM, OffSet: OX58) oo e e e 791
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Table 8 -180. PHY Control Register (PHYCR, Offset: OX60)  .oooeiiiiiie et 792
Table 8 -181. PHY Data Register (PHYDATA, OffSet: OXB4) oottt 793
Table 8 -182. Flow Control Register (FCR, Offset: OXB88) .ooiiiiiiiieii e 793
Table 8 -183. Back Pressure Register (BPR, Offset: 0x6C) PR UOPUPRRRY 4 V2
Table 8 -184. Wake -On-LAN Control Register (WOLCR, Offset: OX70)  .oooooiiiiieeiiiiiee e 794
Table 8 -185. Wake -On-LAN Status Register (WOLSR, Offset: 0x74) P PUPTRRTUPRPPROIY 4° L
Table 8 -186. Wake -up Frame CRC Register (WFCRC, Offset: 0x78) RO UOUPRPRRRRRRY 4 | o
Table 8 -187. Wake -up Frame Byte Mask 1st Double  -word Register (WFBM1, Offset: 0x80)  .......... 796
Table 8 -188. Wake -up Frame Byte Mask 2nd Double  -word Register (WFBM2, Offset: 0x84)  ......... 797
Table 8 -189. Wake -up Frame Byte Mask 3rd Double -word Register (WFBM3, Offset: 0x88)  ......... 797
Table 8 -190. Wake -up Frame Byte Mask 4th Double -word Register (WFBM4, Offset: 0x8C) ... 798
Table 8 -191. Normal Priority Transmit Ring Pointer Register (NPTXR_PTR, Offset: 0x90)  .............. 798
Table 8 -192. High Priority Transmit Ring Pointer Register (HPTXR_PTR, Offset: 0x94) ..o 799
Table 8 -193. Receive Ring Pointer Register (RXR_PTR, Offset: 0X98) ..o 799
Table 8 -194. TPKT_CNT Counter Register (TX_CNT1, Offset: 0xA0) RO 4o < |
Table 8 -195. TXMCOL_CNT and TXSCOL_CNT Counter Register (TX_CNT2, Offset: 0xA4) R— el
Table 8 -196. TXECOL_CNT and TXFAIL_CNT Counter Register (TX_CNT3, Offset: 0XA8) ... 800
Table 8 -197. TXLCOL_CNT and TXUNDERUN_CNT Counter Register (TX_CNT4, Offset: OXAC) ... 800
Table 8 -198. RPKT_CNT Counter Register (RX_CNT1, Offset: OXBO)  .ooeeiiiiieiiiiiee ettt eieeee e 3800
Table 8 -199. BROPKT_CNT Counter Register (RX_CNT2, Offset: OXB4) .ot 800
Table 8 -200. MULPKT_CNT Counter Register (RX_CNT3, Offset: O0XB8)  .iioieiiiiiiiee e 800
Table 8 -201. RPF_CNT and AEP_CNT Counter Register (RX_CNT4, Offset: OXBC) ~ ..occceivciieiiieeen 800
Table 8 -202. RUNT_CNT CoOUNEr REQISIEI ..eiiiiieiie ittt ettt sttt ettt e et e e s e st e e e eneeas 801
Table 8 -203. CRCER_CNT and FTL_CNT Counter Register (RX_CNT6, Offset: 0xC4h) ..., 801
Table 8 -204. RCOL_CNT and RLOST_CNT Counter Register (RX_CNT7, Offset: 0XC8)  ....ccoeivieeennd 801
Table 8 -205. BIST Pattern Control Register (BISTR, Offset: OXCC)  ioiiiiiiieeiee et 801
Table 8 -206. Broadcast and Multicast Receiving Control Register (BMRCR, Offset: 0OxDO)  ............. 802
Table 8 -207. Error Response Control Register (ERCR, Offset: OXEQ) .o 803
Table 8 -208. AXI Additional Control Information Register (ACIR, Offset: OXE4) e 803
Table 8 -209. MAC Interface Selection Register (GISR, Offset: OXE8) .o 3804
Table 8 -210. SW Reset Cycle Count Register (SCCR, Offset: OXEC) e 804
Table 8 -211. EEE Control Register (ECT, Offset: OXFO) oot e e 804
Table 8 -212. Revision Register (REVR, OffSet: OXF4) oot e e eee e 804
Table 8 -213. Feature Register (FEAR, OffSEt: OXF8) oo e e e e e e 805
Table 8 -214. PTP RX Unicast IP Destination Address Register (PTP_RX_UnDA, Offset: 0x100) ... 806
Table 8 -215. PTP TX Unicast IP Destination Address Register (PTP_ TX_UnDA, Offset: 0x104) ..... 806
Table 8 -216. PTP TX Event Frame Register (PTP_TX, Offset: OX110) . oo e eee e e s 3806
Table 8 -217. PTP TX Event Frame Register (PTP_TX Offset: OX114) i e e 806
Table 8 -218. PTP RX Event Frame Register, PTP_RX (Offset: 0X118) ..ooccoiiiiiiiiireeiriee e 3807
Table 8 -219. PTP RX Event Frame Register, PTP_RX (Offset: OX11C) i 807
Table 8 -220. PTP TX Peer Frame Register (PTP_TX_P, Offset: 0X120) .oooooriiiiiiiiiiiiereerrrrererr e e e 807
Table 8 -221. PTP TX Peer Frame Register (PTP_TX_P, Offset: 0x124) . 807
Table 8 -222. PTP RX Peer Frame Register (PTP_RX_P, Offset: OX128) .o 807
Table 8 -223. PTP RX Peer Frame Register (PTP_RX_P, Offset: OX12C) ..o e e 808
Table 8 -224. PTP Timer Register (PTP_TMR, Offset: 0X130) .oiiiiiiiiiieeee e e e e e 808
Table 8 -225. PTP Timer Register (PTP_TMR, Offset: OX134) i 808
Table 8 -226. PTP Timer Register (PTP_TMR, Offset: 0X138) .o r e 808
Table 8 -227. PTP Period Increment 0 Register (PTP_PERDO, Offset: OX13C) e 808
Table 8 -228. PTP Period Increment 1 Register (PTP_PER1, Offset: OX140) i 809
Table 8 -229. PTP Period Offset Increment Register (PTP_OFF, Offset: 0x144) i, 809
Table 8 -230. PTP Timer Adjustment Register (PTP_ADJ, Offset: OX148) . 809
Table 8 -231 Register SUMMArY TADIE  ..oooeiiiiiiiiii e e r e e e e e e aaaaaaeeeeeaaaan 812
Table 8 -232 GPIO Data -out Register (GpioDataOut, Offset = 0X00)  .oooriiiiii e 814
Table 8 -233 GPIO Data -in Register (GpioDataln, Offset = 0X04) oo 814
Table 8 -234 Pin Direction Register (PinDir, Offset = OX08) ..o 814
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1.1. Purpose

This document provides an overall description of the
describes the overview, features, logical structures, functions and register listings of each module.
document also describes the interface timings and related parameters in diagrams. In addition, the

document describes the pins, pin usages, performance parameters, and package dimension of

detail.

1.2. Intended Audience

The document is intended for:

A Design and maintenance personnel for electronics

A Sales personnel for electronic parts and components

1.3. Symbol Conventions

The symbols that may be found in this document are defined as follows.

VANGO® sv8130L application processor, which

V8130L in

Symbol

Description

A warning means that injury or death is possible if the instructions are not

A A caution means that damage to equipment is possible.
CAUTION
m Provides additional information to emphasize or supplement important
— NOTE points of the main text.

1.4. Acronyms and Abbreviations

The table below contains acronyms and abbreviations used in this documentation.

Advanced Encryption Standard

Analog -to - Digital Converter

AMBA High -speed Bus

Advanced Peripheral Bus

Advanced RISC Machine

Central Processing Unit

Cyclic Redundancy Check

Data Encryption Standard

Delay - Locked Loop

Direct Memory Access

Error Correction Code
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eFuse Electrical Fuse, A one -time programmable memory

EHCI Enhanced Host Controller Interface

eMMC Embedded Multi -Media Card

ESD Electrostatic Discharge

FBGA Fine Ball Grid Array

FIFO First In First Out

GIC Generic Interrupt Controller

GMII Gigabit Media Independent Interface

GPIO General Purpose Input Output

GPU Graphics Processing Unit

12C Inter Integrated Circuit

12S Inter IC Sound

JEDEC Joint Electron Device Engineering Council

JTAG Joint Test Action Group

LCD Liquid - Crystal Display

LSB Least Significant Bit

MAC Media Access Control

Mil Media Independent Interface

MMC Multimedia Card

MSB Most Significant Bit

N/A Not Application

NMI Non Maskable Interrupt

PAL Phase Alternating Line

PCM Pulse Code Modulation

PHY Physical Layer Controller

PID Packet Identifier

PLL Phase - Locked Loop

PWM Pulse Width Modulation

R Read only/non -Write

RGB Read Green Blue

RMII Reduced Media Independent Interface

ROM Read Only Memory

RTC Real Time Clock

RW Read/Write

RWAC Read/Write -Automatic - Clear,clear the bit automatically when the operation
of complete.Write 0 has no effect

RwWC Read/Write -Clear

Rw1C Read/Write 1 to Clear, Writing 0 has non -effect

RW1S Read/Write 1 to Set, Writing O has non -effect

Rsvd Reserved: Reserved for future RO implementations. Software shall ignore

the value read from these bits

Secure Digital Input Output

Sychronous Dynamic Random Access Memory

System On Chip

Serial Peripheral Interface

Static Random Access Memory

Universal Asynchronous Receiver Transmitter

Undefined
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Universal Serial Bus

USB
USB2.0 Transceiver Macrocell Interface

UTMI
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Chapter 2.0verview

This part describes the overview for V8130L processor.
A Processor Overview

A Features

A Block Diagram
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2.1. Processor Qverview

The V8130L processorrepresents VANGOOs | at est a c inielégeneindestnidl comtral processors
The processor is ideal for applications that require advanced data processing, rich user interfaces, lower

power consumption and higher system integration.

The V8130L processor has some very exciting features:

A CPU: V8130L is based on quad -core Cortex ™-A7 CPU and Taishan400 architecture, the most power
efficient CPU core ARMO66s ever developed.

A Display:  Content can be displayed on RGB panel.

A Audio:  Supports I12S interface for connecting to an external audio codec.

A Memory:  Supports external memory interfaces to NAND Flash, eMMC, NOR Flash and SDRAM port.
SDRAM port can be configured to support LPDDR2, DDR2, DDR3, DDR3L, MDDR.

A Peripherals: To reduce total system cost, V8130L has a broad range of hardware peripherals to meet
the flexible peripheral configuration requirements such as UART, SPI, USB2.0 OTG, CAN, 12C, MAC, eMMC,

etc.
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2.2. Features

2.2.1. CPU Architecture

A Quad -core ARM Cortex ™-A7 Processor
- ARMv7 ISA standard ARM instruction set
- Thumb -2 Technology
- TrustZone
- Jazeller RCT
- NEON Advanced SIMD
- VFPvA4 floating point
- Large Physical Address Extensions(LPAE)
- 32KB L1 Instruction cache and 32KB L1 Data cache for per CPU
- 512KB L2 cache shared

A Taishan400 Processor

- Floating Point Unit
2.2.2. Memory

2.2.2.1. Boot ROM

A On-chip 32KB ROM boot loader

A Supports fast boot from SPI NAND Flash, eMMC, SPI NOR Flash, orthose images downloaded via UART
A Supports system code download through USB OTG , UART, and Ethernet

2.2.2.2. Embedded SRAM

A 128KB SRAM for system

A 2 instances of 32KB SRAM for ~ one port RGMIl  GMAC controller memory
A 2 instances of 4KB SRAM for one port RMII MAC controller memory

A 2 instances of 4KB SRAM for one port Ml MAC controller memory

A 128KB SRAM for Taishan400

A 32KB shared SRAM for CA7 and Taishan400

2.2.2.3. SDRAM

A Compatible with JEDEC standard DDR2/DDR3/DDR3L/LPDDR 2/MDDR SDRAM
A Up to 4GB address space

A '8/16/32 -bit data bus width

A 8-bit for ECC that can do one -bit error correction, and two - bit error detection

A Supports clock frequency up to 1600MHz(DDR3)
22.24. eMMC

A Up to two ports, the first one is bootable

A JEDEC eMMC 5.1 mandatory part

A HS200, not support high speed DDR and HS400
A Up to 32 GB in device density
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2.2.3. System Peripherals
2.2.3.1. Timer

A 8 independent 32  -bit timers
A Four watchdog to generate reset signal or interrupt
A Internal or external clock source for each timer

2.232. GIC

A Supports 16 SGls(Software Generated Interrupt), 16 PPIs(Private Peripheral Interrupt) and 101
SPIs(Shared Peripheral Interrupts)
A Supports ARM architecture security extensions

A Supports ARM architecture virtualization extensions

2.2.3.3. DMA
A3instances ,8 channels for each instance. Two instances in AXI, Channel arbiter with 2 -levelround -robin
mechanism. One instance in AHB, Channel arbiter with 4 -level round -robin mechanism.

A Interrupt generated for each DMA channel

A Transfers data width of 8/16/32/64 - bit

A Supports linear and 10 address modes

A Programs the DMA burst size

A Flexible data source and destination address generation

A Supports data transfer types with memory -to-memory, memory  -to-peripheral, peripheral -to-memory

2.2.34. SCU

A7 PLLs. There are total 7 PLL instances to create AXI, APB, and peripheral clocks.

A Two external oscillator ~s. One is 25MHz oscillator, and anotheris  32.768kHz oscillator.

ATwointernal ring oscillator s for CPU fast booting purpose and RTC. One is 120MHz,and +/ - 5% accuracy
for CPU operation clock , and anotheris 32.768KHz for RTC awake module purpose.

A Supports clock configuration and clock generated for corresponding modules.

A Supports software -controlled clock gating and software -controlled reset for corresponding modules.

2.2.35. RTC

A Timer, Calendar, Alarm

A Supports full clock features: second/minute/hour/day/month/year(with leap year)
2.2.3.6. PWM

A 16 PWM channels outputs( 4 PWM instance s)

A Supports three kinds of output waveforms: continuous waveform, pulse waveform and complementarity
pair

A Programmable deadzone generator and controllable dead -time

A 0% to 100% adjustable duty cycle

AUpto 15/100MHz output frequency

A Minimum resolution is 1/(65536*65536)

A Supports interrupt for PWM outpu t

2.2.3.7. Thermal Sensor

A Temperature Accuracy : #3 N fromO N to+100 N, N from -20N to +125 N
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A Supports over -temperature protection interrupt and over -temperature alarm interrupt
A Averaging filter for thermal sensor reading

2.2.3.8. Crypto Engine

AES

ANIST FIPS 197

AKey size: 128 -bit, 192 -bit, and 256 - bit

A Modes based on NIST SP 800 -38: ECB, CTR, CBC, CFB, OFB, CBC -CS2, CMAC, CCM, GCM, and XTS
HASH

AFIPS 180 -3: MD -5, SHA -1, SHA -256, SHA -224, SHA -384, and SHA-512

A FIPS 198: HMAC is supported for all algorithms except SM3

A 66 cycles per 512  -bits blocks for MD5, SHA  -224, and SHA -256

A 82 cycles per 512/1024  -bits blocks for SHA -1, SHA -384, and SHA -512

TRNG

A FIPS 140 -2 certification

A Pass NIST -800 -22, NIST -800 -90B, and AIS31

2.2.3.9. eFuse

A One on -chip 4Kbit eFuse

2.2.4. Display Subsystem

2.2.4.1. Video Output

A Programmable resolution of up to 2048x2048
A RGB serial output: 8 - hit

A Pixel clock rate of up to 150MHz

2.2.5. External Peripherals

2.251. USB

A Uptothree USB  OTG interfaces

A USB 2.0 OTG, with integrated one USB 2.0 analog PHY

A Compatible with USB2.0 Specification

A Support High -Speed(HS,480Mbit/s),Full  -Speed(FS,12Mbit/s),and Low -Speed(LS,1.5Mbit/s) in host
mode

A Supports High -Speed (HS, 480Mbit/s), Full  -Speed (FS, 12Mbit/s) in Device mode

A Upto 8 user -configurable endpoints for Bulk, Isochronous, Control and Interrupt transfer

2.252. MAC

A Up to three MAC interfaces

A Compliant with the IEEE 802.3  -2002 standard

A Programmable frame length to support Standard or Jumbo Ethernet frames with size up to 9KB
A Supports 10/100/1000Mbps data transfer rates

A One RGMII port, one RMII port, and one Ml port

A Supports a variety of flexible address filtering modes

A Supports full and half duplex operations
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2.253. SPI

AUpto 9 independent SPI controllers
- One port for SPI flash with XIP, and prefetch
- One port for ESAM
- 7 ports for others, and can be master or slave
A Internally generated or externally supplied serial clock, and can be up to 100MHz
A Programmable frame/sync polarity
A Programmable serial clock polarity, phase, and frequency
A Programmable serial bit sequences (MSB or LSB first)
A Serial data length ranges from 4 bits to 128 bits
A Texas Instrument Synchronous Serial Port, Motorola Serial Peripheral Interface,
Semiconductor MICROWIRE, and LCD driver serial interface
2.2.54. UART

A Up to 10 UART controllers
- Five ports without RTC/CTS
- Three ports with RTC/CTS
- Two ports with IrDA, and without RTC/CTS
A Compatible with industry ~ -standard 16C550A UARTS
A Supports for word length from 5 to 8 bits,an optional parity bit,and 1,1.5 or 2 stop bits
A Programmable parity(even,odd and no parity)
A UART baud rate from 1200bps to 3686400bps
A IrDA 1.3 SIR with up to 115200bps
A IrDA 1.3 FIR 4000000bps
2.2.55. 12C

A Five 12C ports

A Mode: Standard, Fast, Fast+ (F/S), High -Speed (Hs)
A master -TX, master -RX, slave -TX, and slave -RX

A multi -master mode

A 7-bit, 10 -bit

2.2.5.6. 12S

A Two 12S ports

A Can be reconfigured as SPI

A Can be master or slave

A Internally generated or externally supplied serial clock

A Programmable frame/sync polarity

A Programmable serial clock polarity, phase, and frequency
A Programmable serial bit sequences (MSB or LSB first)

A Serial data length ranges from 4 bits to 128 bits

A Philips I12S, Intel AC  -link, SPDIF frame

A Programmable 12S format (Includes data padding bits and justification)

National
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2.25.7. CAN

ATwo CAN ports
A Bosch CAN 2.0 A/B and FD 1.0
A Arbitration bit rate up to IMbps

A Data bit rate up to 8 Mbps
2.2.5.8. Keypad

A One keypad matrix interface up to 8 rows and 16 columns
A Interrupt for key press or key release

A Internal debouncing filter to prevent switching noises
2.2.6. Package

ATFBGA 510 balls, 0.65mm ball pitch, 16mm x 16mm
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2.3. Block Diagram

The follow figure shows the block diagram of the V8130L processor.

System Connectivity

| cache D cache
32KB 32KB ARMV8-M Mailine
NEON |
Breakpoint
Memory Protection Unit

Display Out Memory

LCDC

Audio
SSP_[2S x2

Figure 2-1. v8130L Block Diagram
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Chapter 3.Pin Description

This part details the ~ V8130L pin description from the following aspects:
A Pin Characteristics

A GPIO Multiplex Function

A PWM timer output signals

A Signal Descriptions
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3.1. Pin Characteristics

V8130L pins.

Table 3 -1 lists the characteristics of

Table 3-1. Pin Characteristics

X_MII_COL

X_MIl_MDC

i X_RMII_TXD[0] X_RMII_TX_EN X_RMII_RX_CRSDV
X_RMII_TXD[1] X_RMIl_RXD[1] X_RMII_RXD[0] X_RMIl_MDIO X_RMII_MDC
X_MII_RXD[1] X_MII_RXD[2] X_RMII_RX_ER X_RMIl_REF_CLK X_UARTO_TX
X_MIl_RXD[0] X_MII_RX_CK X_MII_TXD[3] X_UARTO_RX X_12C2_CLK
X_MII_RX_DV X_MII_RX_ER
X_MIl_MDIO X_MII_TXD[0] X_MII_TX_EN X_MII_TXD[1]

X_MIl_CRS

X_MII_TX_ER
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VCC150_DDR

VCC150_DDR

X_MII_RXD[3]

VCC150_DDR

VCC150_DDR

VCC150_DDR

VCC150_DDR

VCC150_DDR

VCC150_DDR

VCC150_DDR

VCC150_DDR

VCC150_DDR

VCC150_DDR

VCC150_DDR

VCC150_DDR

VCC150_DDR

VCC150_DDR

VCC150_DDR

VCC150_DDR

X_DDR_CKB
LL

VCC150_DDR

VCC150_DDR

X_RGMII_MDIO X_RGMII_RXD[1] X_RGMII_TXD[3] X_HSPI_CLK
X_RGMII_GTX_CK X_RGMII_RXD[2] X_RGMII_TXD[1] X_RGMII_TXD[2] X_HSPI_DI X_SPI1_CLK
X_RGMII_RXCTL X_RGMII_MDC X_RGMII_TXD[0] X_RGMIl_TXCTL X_SPI5_DO X_SPI5_CS
X_12C2_DATA X_RGMII_RX_CK X_RGMII_RXD[3] l
I X_RGMII_RXD[0] X_SPI1_CS X_SPI6_CS
X_MII_TXD[2] X_HSPI_DO X_HSPI_CS X_SPI1_DO X_SPI6_DO X_SPl4_DO
X_MI_TX_CK VCC3I0 VCC3I0 VCCK VCCK VCC3IO

VCCK
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X_SPI1_DI X_SPI6_CLK X_SPI5_DI X_SPl4_DI
X_SPI6_DI X_SPI5_CLK X_SPl4_CLK X_SPI0_DI X_JTAG_TDI
X_12S_MCLK X_SPI0_CLK X_SPI0_DO X_SPI0O_CS X_UART3_RX
X_12S0_RXD X_UART4_TX X_12C0_CLK
X_SPl4_CS X_JTAG_TDO X_12C3_CLK X_UART3_TX

X_JTAG_SWDITMS X_SPI3_DO X_SPI3_CS X_UART3_NRTS X_SPI_HOLD_N

GND11A_PLLO4

VCC11A PLLO4

VCC11K_RTC

X_UART5_TX

X_PSW_0

VCC3IO_RTC

X_UART6_RX

X_UART8_RX_H

E X_SPI_DCX1 X_PSW_DDRCK X_UART8_RX
X_OM X_UART9_TX X_UART9_RX X_UART5_RX
X_RESET_N X_SPI_DCX2 X_UART6_TX X_UART7_RX
X_RTC_XTAL_IN X_RTC_XTAL_IO X_UART5_RX_H X_UART7_TX
= p o [0 —
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X_JTAG_TRST_N X_12C0_DATA X_12S0_FS X_12S0_SCLK
X_SPI3_CLK X_SPI3_DI X_UART3_NCTS X_SPI_WP_N X_12S0_TXD
X_JTAG_SWCLKTCK X_UART2_NRTS X_UART2_RX X_SPI_DO X_SPI_CS_N
I X_UARTL_RX X_SPI7_DO X_SPI7_CS
X_UART2_NCTS X_SPI_DI X_EMMCO_RSTN
X_EMMC1_CMD X_EMMC1_D3 VCC3I0_EMMCO
GND11A DLL 1 GND11A DLL 0 X_EMMC1_D1 X_EMMC1_D5 X_EMMCO_CLK
VCC11A DLL 1 VCC11A DLL 0 X_EMMC1_DO X_EMMCO_D1
X_EMMC1_D2 X_EMMC1_D4 X_EMMC1_D6 X_EMMC1_RSTN

GND11A_PLL126

VCC3I0_EMMC1

VCC3IO_EFUSE

VCC11A PLL126

X_USB1_DRVBUS

X_ADC_XVRT

X_UART8_TX

X_USB2_DRVBUS X_LC_DE
VCC3I0_0SC X_USB1_VBUS X_LC_PCLK X_LC_DATA[23] X_LC_DATA[16]
X_12C1_CLK X_USB2_VBUS X_LC_DATA[19] X_LC_DATA[20] X_LC_DATA[22]
X_12C1_DATA X_LC_DATA[18] X_LC_DATA[12]
X_SPI2_CS X_LC_DATA[2] X_LC_DATA[3] X_LC_DATA[9]
X_SPI2_DO X_LC_DATA[0] X_LC_DAT A[4]
X_SPI2_DI X_LC_DATA[5]
X_SPI2_CLK X_LC_DATA[1]

T < < @
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X_UART4_RX X_UART2_TX
X_UART1_TX X_SPI7_CLK
X_EMMCO_D2

X_EMMCO_D6 X_EMMCO_DO
X_EMMC1_D7 X_EMMCO_D4
X_EMMCO_D7

X_EMMCO_D5 X_EMMCO_D3

X_EMMCO_CMD

X_ADC_XVRB

X_LC_DATA[21] X_LC_DATA[17]
X_LC_DATA[14] X_LC_DATA[15]
X_LC_DATA[13]

X_LC_DATA[11] X_LC_DATA[10]

X_LC_DATA[7] X_LC_DATA[S]
X_SYS_XTAL_IO X_LC_DATA[6]
X_SYS_XTAL_IN

< O <
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3.2. GPIO Multiplex Func tion

The following table provides a description of the V8130L GPIO multiplex function.
Table 3-2. GPIO Multiplex Function

PAD ModeO Model Mode2 Mode3 Mode4 Mode5 Mode6 Mode7 ModeX
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ModeX

Mode7

Mode6

Mode5

Mode4

Mode3

Mode2

Model

ModeO

SD_DAT5

SD_DAT4

SD_DAT3

SD_DAT2

SD_DAT1

SD_DATO

SD_RSTn

SD_CMD

PAD

X_EMMCO_D5

X_EMMCO_D4

X_EMMCO_D3

X_EMMCO_D2

X_EMMCO_D1

X_EMMCO_DO

X_EMMCO_RSTN

X_EMMCO_CMD
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ModeX

Mode7

Mode6

Mode5

Mode4

Mode3

Mode2

Model

ModeO

SD_CLK

GNDK

VCC11K

X_OSC_IN

X_OSC_IO

GNDIO_RTC

VCC3IO_RTC

X_OSCRTC_IN

X_OSCRTC_IO

X_RESET_N

PAD

X_EMMCO_CLK

GNDK

VCC11K

X_OSC_IN

X_OSC_l0

GNDIO_RTC

VCC3IO_RTC

X_OSCRTC_IN

X_OSCRTC_IO

X_RESET_N
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ModeX

Mode7

Mode6

Mode5

Mode4

Mode3

Mode2

Model

ModeO

X_PSW_0

X_PSW_DDRCK

X_OM

USBO_DRVBUS

USBO_VBUS

USB1_DRVBUS

USB1_VBUS

USB2_DRVBUS

PAD

X_PSW._0

X_PSW_DDRCK

X_OM

X_USBO_DRVBUS

X_USBO_VBUS

X_USB1_DRVBUS

X_USB1_VBUS

X_USB2_DRVBUS
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ModeX

Mode7

Mode6

Mode5

Mode4

Mode3

Mode2

Model

ModeO

USB2_VBUS

JTAG_TRST_N

JTAG_TDI

JTAG_SWDITMS

JTAG_SWCLKTCK

JTAG_TDO

12C0_CLK

12C0_DATA

PAD

X_USB2_VBUS

X_JTAG_TRST_N

X_JTAG_TDI

X_JTAG_SWDITMS

X_JTAG_SWCLKTCK

X_JTAG_TDO

X_12C0_CLK

X_12C0O_DATA
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ModeX

Mode7

Mode6

Mode5

Mode4

Mode3

Mode2

Model

ModeO

12C1_CLK

12C1_DATA

12C2_CLK

12C2_DATA

12C3_CLK

12C3_DATA

HSPI_CLK

HSPI_CS

HSPI_DI

PAD

X_12C1_CLK

X_I2C1_DATA

X_12C2_CLK

X_12C2_DATA

X_12C3_CLK

X_12C3_DATA

X_HSPI_CLK

X_HSPI_CS

X_HSPI_DI
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ModeX

Mode7

Mode6

Mode5

Mode4

Mode3

Mode2

Model

SPI0_DO

SPIO_DI

SPI1_DO

SPI1_DI

ModeO

HSPI_DO

SPI0_CLK

SPIO_CS

SPIO_DI

SPI0_DO

SPI1_CLK

SPI1_CS

SPI1_DI

SPI1_DO

SPI2_CLK

PAD

X_HSPI_DO

X_SPI0_CLK

X_SPIO_CS

X_SPI0_DI

X_SPI0_DO

X_SPI1_CLK

X_SPI1_CS

X_SPI1_DI

X_SPI1_DO

X_SPI2_CLK
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ModeX

Mode7

Mode6

Mode5

Mode4

Mode3

Mode2

Model

SPI2_DO

SPI2_DI

SPI3_DO

SPI3_DI

SPI4_DO

ModeO

SPI2_CS

SPI2_DI

SPI2_DO

SPI3_CLK

SPI3_CS

SPI3_DI

SPI3_DO

SPI4_CLK

SPI4_CS

SPI4_DI

PAD

X_SPI2_CS

X_SPI2_DI

X_SPI2_DO

X_SPI3_CLK

X_SPI3_CS

X_SPI3_DI

X_SPI3_DO

X_SPl4_CLK

X_SPl4_CS

X_SPl4_DI
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ModeX

Mode7

Mode6

Mode5

Mode4

Mode3

Mode2

Model

SPI4_DI

SPI5_DO

SPI5_DI

SPI6_DO

SPI6_DI

ModeO

SPI4_DO

SPI5_CLK

SPI5_CS

SPI5_DI

SPI5_DO

SPI6_CLK

SPI6_CS

SPI6_DI

SPI6_DO

SPI7_CLK

PAD

X_SPl4_DO

X_SPI5_CLK

X_SPI5_CS

X_SPI5_DI

X_SPI5_DO

X_SPI6_CLK

X_SPI6_CS

X_SPI6_DI

X_SPI6_DO

X_SPI7_CLK
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ModeX

Mode7

Mode6

Mode5

Mode4

Mode3

Mode2

Model

SPI7_DO

SPI7_DI

ModeO

SPI7_CS

SPI7_DI

SPI7_DO

UARTO_SOU
T

UARTO_SIN

UART1_SOUT

UART1_SIN

UART2_SOUT

UART2_SIN

PAD

X_SPI7_CS

X_SPI7_DI

X_SPI7_DO

X_UARTO_TX

X_UARTO_RX

X_UART1_TX

X_UART1_RX

X_UART2_TX

X_UART2_RX

73 / 889

Hangzhou Vango Technologies, Inc.




V8130L Technical Reference Manual

ModeX

GPIOO_19

GPIOO0_20

Mode7

Mode6

Mode5

Mode4

Mode3

Mode2

Model

ModeO

UART2_NRTS

UART2_NCTS

UART3_SOUT

UART3_SIN

UART3_NRTS

UART3_NCTS

UART4_SOUT

UART4_SIN

PAD

X_UART2_NRTS

X_UART2_NCTS

X_UART3_TX

X_UART3_RX

X_UART3_NRTS

X_UART3_NCTS

X_UART4_TX

X_UART4_RX
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% | GPI00_2 5 GPIO0_22 GPIO0_23 GPIO0_18 GPIO0_2 GPIOO_3

%

o

=

'S

T | 12S0_FS 12S0_RXD 12S0_SCLK 12S0_TXD UARTS5_irda_TX | UART5_ irda RX_| | UART5_ irda RX_h | UART6_irda_TX
=

%

T | X_CODEX_0 | X_CODEX_1 | X_CODEX_2 X_CODEX_3 | X_CODEY_0 X_CODEY_1 X_CODEY_2 X_CODEY_3
=

rmw

T | PWM_1 PWM_2 PWM_3 PWM_4 UARTS5_irda_TX | UART5_ irda RX_| | UART5_irda_RX_h | UART6_irda_TX
s

M.p

T | 12S0_FS 12S0_RXD 12S 0_SCLK 12S0_TXD UARTS5_irda_TX | UART5 irda_RX_| | UART5_ irda_ RX_h | UART6_irda_TX
s

%

T | 12S0_FS 12S0_RXD 12S0_SCLK 12S0_TXD GPIO0_0 GPIOO_1 GPIOO_2 GPIOO_3

s

nn/_....

T | GPIO1_11 GPIO1_12 GPIO1_13 GPIO1_14 CANO_TX CANO_RX PWM_1 UART6_irda_TX
=

ﬂ

T | 12S0_FS 12S0_RXD 12S0_SCLK 12S0_TXD UARTS5_ irda_TX | UARTS_ irda RX_| | UART5_irda_RX_h | UART6_irda_TX
=

w

T | 12S0_FS 12S0_RXD 12S0_SCLK 12S0_TXD UARTS5 irda_TX | UARTS_ irda RX_| | UART5_irda_RX_h | UART6_irda_TX
=

(a)

< | X_I2S0_Fs X_12S0_RXD | X_[12S0_SCLK | X_12S0_TXD | X_UART5_TX X_UART5_RX X_UART5_RX_h X_UART6_TX
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v GPIO0_29 GPIO0_30 UART8_TX UART8_RX

%

o

=

'S

T | UART6_irda_RX_| UARTY irda_TX | UART7 irda_TX | UART7 irda_RX_| UARTO irda_RX | UART8 irda_TX | UART8 irda_RX_|
=

%

T | X_CODEY_4 X_CODEY_5 X_CODEY_6 X_CODEY_7 GPIO1_11 GPIO1_12 GPIO1_13

=

rmw

B | UART6_irda_RX_| UART9 irda_TX | UART7 irda_TX | UART7 irda_RX_| UART9 irda_RX | UARTS irda_TX | UARTS irda_RX_|
s

3

T | UART6_irda_RX_| UART9 irda_TX | UART7_ irda_TX | UART7 irda_RX_| UART9_irda_RX | UARTS irda_TX | UARTS irda_RX_|
s

2

T | GPIO0_4 GPIO0_5 GPIO0_6 GPIO0_7 GPIOO_8 GPIOO_9 GPIO0_10

s

9

T | UART6_irda_RX_| UART9 irda_TX | UART7_ irda_TX | UART7 irda_RX_| UARTY irda_RX | CAN1_TX CAN1_RX

=

)

T | UART6_irda_RX_| UART9 irda_TX | UART7_ irda_TX | UART7 irda_RX_| UARTY irda_RX | UARTS irda_TX | UARTS irda_RX_|
=

3

T | UART6_irda_RX_| UART9 irda_TX | UART7 irda_TX | UART7 irda_RX_| UART9 irda_RX | UARTS irda_TX | UARTS irda_RX_|
=

PAD

X_UART6_RX

X_UART9_TX

X_UART7_TX

X_UART7_RX

X_UART9_RX

X_UART8_TX

X_UART8_RX
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v SPI6_MISO UART9_RX UART9_TX UART6_TX
S

(@]

=

'S

T | UART8_irda_RX_h | GPIO1_30 GPIO1_31 GPIO1_17 GPIO1_18 GPIO1_19 GPIO1_20
=

O

(]

T | GPIO1_14

= RGMIIO_RX_CK RGMII0_RXD[0] RGMII0_RXD[1] RGMIIO_RXD[2] RGMII0_RXD[3] RGMIIO_RXCTL
3

T | UART8_ irda_RX_h | GPIO1_15 GPIO1_16 GPIO1_17 GPIO1_18 GPIO1_19 GPIO1_20
s

3

T | UART8_irda_RX_h | X_CODEX_0 X_CODEX_1 X_CODEX_2 X_CODEX_3 X_CODEX_4 X_CODEX_5
s

2

T | GPIO0_11 X_CODEX_0 X_CODEX_1 X_CODEX_2 X_CODEX_3 X_CODEX_4 X_CODEX_5
s

9

T | PWM_2 X_CODEX_0 X_CODEX_1 X_CODEX_2 X_CODEX_3 X_CODEX_4 X_CODEX_5
=

)

T | UART8_irda_RX_h | X_CODEX_0 X_CODEX_1 X_CODEX_2 X_CODEX_3 X_CODEX_4 X_CODEX_5
=

3

T | UART8_irda_RX_h

= RGMIIO_RX_CK RGMII0_RXD[0] RGMII0_RXD[1] RGMII0_RXD[2] RGMII0_RXD[3] RGMII0_RXCTL
(a)

< | X_UART8_RX_h

a X_RGMII_RX_CK | X_RGMII_RXDI[0] X_RGMIl_RXD[1] X_RGMIl_RXD[2] X_RGMIl_RXD[3] X_RGMIl_RXCTL
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v SPI6_MOSI SPI6_CLK SPI6_CS SPI6_CS 2 UART6_RX
S

(@]

=

'S

T | GPIO1_21 GPIO1_22 GPIO1_19 PWM_3 PWM_4 PWM 5 PWM_6

=

O

(]

3

= | RGMIIO_GTX_CK RGMIIO_TXCTL RGMII0_TXDI0] RGMII0_TXDI[1] RGMII0_TXDI[2] RGMIIO_TXDI[3] RGMIIO_MDC
3

T | GPIO1_21 GPIO1_22 PWM_2 PWM_3 PWM_4 PWM_5 PWM_6

s

3

T | X_CODEX_6 X_CODEX_7 GPIO1_19 GPIO1_20 GPIO1_21 GPIO1_22 GPIO1_23
s

2

T | X_CODEX_6 X_CODEX_7 PWM_2 PWM_3 PWM_4 PWM_5 PWM_6

s

9

T | X_CODEX_6 X_CODEX_7 GPIO1_19 GPIO1_20 GPIO1_21 GPIO1_22 GPIO1_23
=

)

T | X_CODEX_6 X_CODEX_7 GPIO1_19 GPIO1_20 GPIO1_21 GPIO1_22 GPIO1_23
=

(@)

(]

8

= | RGMIIO_GTX_CK RGMIIO_TXCTL RGMIIO_TXDIO0] RGMIIO_TXD[1] RGMIIO_TXD[2] RGMIIO_TXD[3] RGMII0_MDC
2

& | X RGMI_GTX_CK | X_RGMI_TXCTL | X_RGMII_TXD[0] | X_RGMII_TXD[1] | X_RGMI_TXD[2] | X_RGMI_TXD[3] | X_RGMII_MDC
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ModeX

N~
m PWM_7 GPIO1_05 GPIO1_06 GPIO1_07 GPIO1_08 GPIO1_09 GPIO1_10
=

D

3 RMII0_TXD[0] RMII0_TXD[1] RMIIO_TX_EN RMIIO_RX_CRS DV | RMIIO_RX_ER RMII0_RXDI0]
= | RGMIIO_MDIO

'S

35 | PWM_7 PWM_8 PWM_9 PWM_10 PWM_11 PWM_12 PWM_13

=

3

S | GPIO1_24 RMIIO_TXD[0] RMIIO_TXD[1] RMIIO_TX_EN RMIIO_RX_CRS DV | RMIIO_RX_ER RMII0_RXD[0]
=

D

S | PWM_7 CANO_TX CANO_RX CAN1_TX CAN1_RX PWM_12 PWM_13

=

9

S | GPIO1_24 X_CODEY_0 X_CODEY_1 X_CODEY_2 X_CODEY_3 X_CODEY_4 X_CODEY_5
=

)

S | GPIO1_24 RMIIO_TXD[0] RMIIO_TXD[1] RMIIO_TX_EN RMIIO_RX_CRS_DV | RMIIO_RX_ER RMII0_RXD[0]
=

3

3 RMIIO_TXD[0] RMIIO_TXD[1] RMIIO_TX_EN RMIIO_RX_CRS_DV | RMII0O_RX_ER RMII0_RXD[0]
= | RGMIIO_MDIO

(a)

< X_RMIL_TXD[0] | X_RMI_TXD[1] | X RMI_TX_EN | X_RMI_RX_CRSDV | X_RMII_RX_ER | X_RMIl_RXD[0]
o | X_RGMII_MDIO

79 / 889

Hangzhou Vango Technologies, Inc.




V8130L Technical Reference Manual

« | GPI00_26 GPIOO_24
S

o

=

'S

T | GPIO1_11 GPIO1_12 GPIO1_13 GPIO1_14 GPIO1_23 GPIO1_24 GPIO1_25 GPIO1_26

=

%

S | RMIIO_RXDI1] RMII0_REF_CLK RMII0_MDC RMII0_MDIO MII_TXDIO] MII_TXDI[1] MII_TX_EN MII_RX_CRS_DV
=

rmw

T | GPIO1_11 GPIO1_12 GPIO1_13 GPIO1_14 MII_TXDI[O] MII_TXDI[1] MII_TX_EN MII_RX_CRS_DV
s

M.p

T | RMIIO_RXD[1] RMIIO_REF_CLK RMIIO_MDC RMII0_MDIO X_CODEY_0 X_CODEY_1 X_CODEY_2 | X_CODEY_3
s

%

T | GPIO1_11 GPIO1_12 GPIO1_13 GPIO1_14 X_CODEY_0 X_CODEY_1 X_CODEY_2 | X_CODEY_3
s

nn/_....

T | X_CODEY_6 X_CODEY_7 GPIO1_25 PWM_2 MII_TXDI0] MII_TXDI[1] MII_TX_EN MII_RX_CRS_DV
=

ﬂ

B | RMIIO_RXD1] RMIIO_REF_CLK RMII0_MDC RMII0_MDIO X_CODEY_0 X_CODEY_1 X_CODEY_2 | X_CODEY_3
=

w

B | RMIIO_RXD[1] RMIIO_REF_CLK RMIIO_MDC RMII0_MDIO MII_TXDI[O] MII_TXDI[1] MII_TX_EN MII_RX_CRS_DV
=

(a)

< | X_RMIL_RXD[1] | X_RMI_REF_CLK | X_RMI_MDC | X_RMI_MDIO | X_MII_TXD[0] X_MII_TXDI[1] X_MIL_TX_EN | X_MIl_RX_DV
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ModeX

N~
m GPIO1_27 GPIO1_28 GPIO1_29 GPIO0_31 | GPIO1_0 GPIO1_1 GPIO1_2 GPIO1_3
=

]

T | MI_RX_ER MII_RXDI[0] MII_RXDI[1] MIl_MDC MII_MDIO MIl_RX_CK MIl_RXD[2] MIl_RXD[3]
=

3

T | MI_RX_ER MIl_RXDI[0] MIl_RXD[1] MIl_MDC MIl_MDIO MIl_RX_CK MIl_RXD[2] MIl_RXD[3]
=

3

T | X_CODEY_4 | X_CODEY_5 X_CODEY_6 PWM 2 PWM_ 3 GPIOO_09 GPIOO_10 GPIOO_11
=

2

T | X_CODEY_4 | X_CODEY_5 X_CODEY_6 GPIO1 25 | GPIO1_26 GPIOO_09 GPIOO_10 GPIOO_11
=

9

T | MI_RX_ER MII_RXD[0] MII_RXD[1] MIl_MDC MII_MDIO MIl_RX_CK MIl_RXD[2] MIl_RXD[3]
=

)

T | X_CODEY_4 | X_CODEY_5 X_CODEY_6 GPIO1 25 | GPIO1_26 GPIOO_09 GPIOO_10 GPIOO_11
=

]

T | MI_RX_ER MII_RXDI[0] MIl_RXD[1] MII_MDC MII_MDIO MIl_RX_CK MII_RXD[2] MIl_RXD[3]
=

(a)

< | X_MI_RX_ER | X_MIl_RXD[0] X_MII_RXD[1] | X_MI_MDC | X_MI_MDIO | X_MIl_RX_CK | X_MIl_RXD[2] X_MII_RXD[3]
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ModeX

N~
m GPIO1_4 GPIO1_15 GPIO1_16 GPIO1_17 GPIO1_18 GPIO1_19 GPIO1_0 GPIO1_1
=

]

T | MILTX_CK MIl_TX_ER MII_TXD[2] MII_TXDI[3] MIl_CRS MIl_COL SD1_DAT7 SD1_DAT6
=

3

T | MILTX_CK MIl_TX_ER MII_TXD[2] MII_TXDI3] MIl_CRS MIl_COL GPIO1_0 GPIO1_1
=

3

T | GPIO0_12 GPIOO_13 GPIOO_14 GPIOO_15 GPIOO_16 GPIOO_17 GPIO1 0 GPIO1_1
=

2

T | GPIO0_12 GPIOO_13 GPIOO_14 GPIOO_15 GPIOO_16 GPIOO_17 GPIO1 0 GPIO1_1
=

9

T | MI_TX_CK MIl_TX_ER MII_TXD[2] MII_TXD[3] MII_CRS MIl_COL 12S1 _FS 12S1_RXD
=

)

T | GPIOO_12 GPIOO_13 GPIOO_14 GPIOO_15 GPIOO_16 GPIOO_17 GPIO1 0 GPIO1_1
=

]

B | MI_TX_CK MIl_TX_ER MII_TXD[2] MII_TXD[3] MII_CRS MIl_COL SD1_DAT7 SD1_DAT6
=

(a)

< | X_MILTX_CK | X_MI_TX_ER | X_MII_TXD[2] X_MII_TXD[3] X_MI_CRS | X_MI_COL | X_EMMC1 D7 | X_EMMC1_D6
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ModeX

N~
m GPIO1_2 GPIO1_3 GPIO1 4 GPIOL 5 GPIO1_6 GPIO1_7 GPIO1_8 GPIO1_9
=

]

T | SD1_DATS SD1_DAT4 SD1_DAT3 SD1_DAT2 SD1_DAT1 SD1_DATO SD1_RSTn SD1_CMD
=

3

T | GPIO1_2 GPIO1_3 GPIO1_4 GPIO1_5 GPIO1_6 GPIO1_7 GPIO1_8 GPIO1_9
s

3

T | GPIOL 2 GPIO1_3 GPIO1_4 GPIO1_5 GPIO1_6 GPIO1_7 GPIO1_8 GPIO1_9
s

2

T | GPIOL 2 GPIO1_3 GPIO1_4 GPIO1_5 GPIO1_6 GPIO1_7 GPIO1_8 GPIO1_9
s

9

T | 12S1_SCLK 12S1_TXD |2C4_CLK 12C4_DATA UART4_NRTS | UART4_NCTS | SPI6_CS2 SPI6_CS3
=

)

T | GPIO1_2 GPIO1_3 GPIO1_4 GPIO1_5 GPIO1_6 GPIO1_7 GPIO1_8 GPIO1_9
=

3

T | SD1_DATS SD1_DAT4 SD1_DAT3 SD1_DAT2 SD1_DAT1 SD1_DATO SD1_RSTn SD1_CMD
=

(a)

< | X EMMC1 D5 | X EMMCL D4 | X EMMC1 D3 | X EMMCL1 D2 | X EMMCL D1 | X EMMCL DO | X_EMMC1_RSTN | X_EMMC1_CMD
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ModeX

N~
m GPIO1_10 GPIOO0 0 GPIOO_1 | GPIOO 2 | GPIOO 3 | GPIOO_4 GPIOO_5 GPIOO_6 GPIOO_7
=

]

T | SD1_CLK LC_PCLK LC_VS LC_HS LC_DE LC_DATA[0] LC_DATA[1] LC_DATA[2] LC_DATA[3]
=

3

T | GPIO1_10 GPIOO0 0 GPIOO 1 | GPIO0O.2 | GPIOO_3 | GPIOO_4 GPIOO_5 GPIOO_6 GPIOO_7
s

3

T | GPIO1_10 LC_PCLK LC_VS LC_HS LC_DE LC_DATA[0] LC_DATA[1] LC_DATA[?] LC_DATA[3]
s

2

T | GPIO1_10 LC_PCLK LC_VS LC_HS LC_DE LC_DATA[0] LC_DATA[1] LC_DATA[?] LC_DATA[3]
s

9

3 | PWM_3 CANO_TX CANO_RX | CANL_TX | CANL_RX | PWM_O PWM_1 PWM_2 PWM_3
=

)

T | GPIO1_10 LC_PCLK LC_VS LC_HS LC_DE LC_DATA[0] LC_DATA[1] LC_DATA[2] LC_DATA[3]
=

3

T | SD1_CLK LC_PCLK LC_VS LC_HS LC_DE LC_DATA[0] LC_DATA[1] LC_DATA[2] LC_DATA[3]
=

o

< | X EMMC1_CLK | X LC_PCLK | X_LC.VS |X_LCHS |XLCDE |X_LC DATA] | X _LC DATA[] X_LC_DATA[2] | X_LC_DATA[3]
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v GPIO0_21 GPIO0_17
S

(@]

=

'S

T | GPIO0_8 GPIO0_9 GPIO0_10 GPIO0_11 GPIOO_12 GPIOO_13 GPIOO_14 GPIOO_15
=

%

T | LC_DATA[4] LC_DATA[5] LC_DATA[6] LC_DATA[7] LC_DATA[S] LC_DATA[9] LC_DATA[10] LC_DATA[11]
=

rmw

T | GPIO0_8 GPIO0_9 GPIO0_10 GPIO0_11 GPIOO_12 GPIOO_13 GPIOO_14 GPIOO_15
s

M.p

T | LC_DATA4] LC_DATA[5] LC_DATA[6] LC_DATA[7] LC_DATA[8] LC_DATA[9] LC_DATA[10] LC_DATA[11]
s

%

T | LC_DATA[4] LC_DATA[5] LC_DATA[6] LC_DATA[7] LC_DATA[8] LC_DATA[9] LC_DATA[10] LC_DATA[11]
s

nn/_....

T | 12S1_FS 12S1_RXD 12S1_SCLK 12S1_TXD 12C4_CLK 12C4_DATA UART4_NRTS UART4_NCTS
=

ﬂ

T | LC_DATA[4] LC_DATA[5] LC_DATA[6] LC_DATA[7] LC_DATA[8] LC_DATA[9] LC_DATA[10] LC_DATA[11]
=

w

T | LC_DATA[4] LC_DATA[5] LC_DATA[6] LC_DATA[7] LC_DATA[8] LC_DATA[9] LC_DATA[10] LC_DATA[11]
=

(a)

< | X_LC_DATA[4] | X_LC_DATA[5] | X_LC_DATA[6] | X_LC_DATA[7] | X_LC_DATA[8] | X_LC_DATA[9] | X_LC DATA[10] | X_LC_DATA[11]
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ModeX

N~
m GPIOO_16 GPIOO_17 GPIOO_18 GPIO0_19 GPIO0_20 GPIOO_21 GPIO0_22
=

]

T | LC_DATA[12] LC_DATA[13] LC_DATA[14] LC_DATA[15] LC_DATA[16] LC_DATA[17] LC_DATA[18]
=

3

T | GPIOO_16 GPIOO_17 GPIO0_18 GPIO0_19 GPIO0_20 GPIOO_21 GPIO0_22
s

3

T | LC_DATA[12] LC_DATA[13] LC_DATA[14] LC_DATA[15] LC_DATA[16] LC_DATA[17] LC_DATA[18]
s

2

T | LC_DATA[12] LC_DATA[13] LC_DATA[14] LC_DATA[15] LC_DATA[16] LC_DATA[17] LC_DATA[18]
s

9

T | SPI0_CS2 SPI0_CS3 SPI1_CS2 SPI1_CS3 SPI2_CS2 SPI2_CS3 SPI3_CS2
=

)

T | LC_DATA[12] LC_DATA[13] LC_DATA[14] LC_DATA[15] LC_DATA[16] LC_DATA[17] LC_DATA[18]
=

3

T | LC_DATA[12] LC_DATA[13] LC_DATA[14] LC_DATA[15] LC_DATA[16] LC_DATA[17] LC_DATA[18]
=

(a)

< | X_LC_DATA[12] | X_LC_DATA[13] | X_LC DATA[14] | X_LC_DATA[15] X_LC_DATA[16] X_LC_DATA[17] X_LC_DATA[18]
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ModeX

N~
m GPIOO_23 GPIOO_24 GPIO0_25 GPIOO_26 GPIOO_27 GPIOO_28 GPIOO_29 GPIOO_30
=

]

T | LC_DATA[19] LC_DATA[20] LC_DATA[21] LC_DATA[22] LC_DATA[23] GPIOO_28 GPIOO_29 GPIOO_30
=

3

T | GPIO0_23 GPIO0_24 GPIOO_25 GPIOO0_26 GPIOO_27 12S_MCLK GPIOO_29 GPIOO_30
s

3

T | LC_DATA[19] LC_DATA[20] LC_DATA[21] LC_DATA[22] LC_DATA[23] 12S_MCLK SPI6_DCX GPIOO_30
s

2

T | LC_DATA[19] LC_DATA[20] LC_DATA[21] LC_DATA[22] LC_DATA[23] 12S_MCLK SPI4_DCX SPI5_DCX
s

9

T | SPI3_CS3 SPI4_CS2 SPI4_CS3 SPI5_CS2 SPI5_CS3 GPIO0_28 SPI2_DCX SPI3_DCX
=

)

T | LC_DATA[19] LC_DATA[20] LC_DATA[21] LC_DATA[22] LC_DATA[23] 12S_MCLK SPI0_DCX SPI1_DCX
=

3

T | LC_DATA[19] LC_DATA[20] LC_DATA[21] LC_DATA[22] LC_DATA[23] 12S_MCLK GPIO0_29 GPIOO_30
=

(a)

< | X_LC_DATA[19] | X_LC_DATA[20] | X_LC_DATA[21] | X_LC_DATA[22] | X_LC DATA[23] | X_I2S MCLK | X_SPI_DCX1 | X_SPI_DCX2

The RGB output can be multiplexed to BT656 output, so the pin correspondence between LCDO and BT656

is‘a.s_follows.
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Pin Name LCD Pin BT656 Pin
PD3 LCDO_D3 VDO
PD4 LCDO_D4 VD1
PD5 LCDO_D5 VD2
PD6 LCDO_D6 VD3
PD7 LCDO_D7 VD4
PD10 LCDO_D10 VD5
PD11 LCDO_D11 VD6
PD12 LCDO_D12 VD7

Note: P lease never switch pin

-mux

3.3. PWM timer output signals

mode for different pad to the same GPIO bit, or same functional pin

The PWM timer output signals can be mapped to Leo dedicated instance by the table list as

below.
FTTMRO010 instance Timer Output Signal

PWM_0O u_FTPWMTMRO10 tmrl_out
PWM_1 u_ FTPWMTMRO10 tmr2_out
PWM_2 u_FTPWMTMRO10 tmr3_out
PWM_3 u_FTPWMTMRO10 tmr4_out
PWM_4 u_FTPWMTMRO010_ul tmrl_out
PWM_5 u_FTPWMTMRO010_ul tmr2_out
PWM_6 u_FTPWMTMRO010_ul tmr3_out
PWM_7 u_FTPWMTMRO010_ul tmr4_out
PWM_8 u_FTPWMTMRO010_u2 tmrl_out
PWM_9 u_FTPWMTMRO010_u2 tmr2_out
PWM_10 u_FTPWMTMRO010_u2 tmr3_out
PWM_11 u_ FTPWMTMRO010_u2 tmr4_out
PWM_12 u_FTPWMTMRO010_u3 tmrl_out
PWM_13 u_FTPWMTMRO010_u3 tmr2_out

3.4. Signal Descriptions

V8130L contains many peripheral interfaces.

Pin-multiplexing configuration can refer to

description of every signal based on the different interface.

Table 3-3. Signal Descriptions

Many of the interfaces can multiplex up to eight functions.
Table 3-1 and Table 3-2. Table 3-3 shows the detailed function

Pad Name

Description

SPIF

Hangzhou Vango Technologies, Inc.
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Pad Name Description
X_SPI_CLK SPI Clock Signal
X_SPI_CS N SPI Chip Select Signal  (active low)
X_SPI_DI SPI Master Data In,  Slave Data Out
X_SPI_DO SPI Master Data Out,  Slave Data In
X_SPI_HOLD_N SPI Data In/Out
X_SPI_WP_N SPI Data In/Out

EMMCO

X_EMMCO_CLK

EMMC Clock Signal

X_EMMCO_CMD

EMMC Command Line

X_EMMCO_RSTN

EMMC Reset signal

X_EMMCO_DATA[7:0] EMMC Data
RTC
X_RTC_XTAL_IN RTC XTAL In

X_RTC_XTAL_IO

RTC XTAL OUT

AON

X_SYS_XTAL_IN

System XTAL In

X_SYS_XTAL_IO

System XTAL Out

X_RESET_N Reset Signal
X _PSW_0 Power Swith Signal
X_PSW_DDRCK Power Swith For DDR
X_OM Entering Test Mode Signal
USB
X_USBO_DRVBUS USBO Drive Vbus
X_USBO_VBUS USBO Voltage Bus
X_USB1_DRVBUS USBL1 Drive Vbus
X_USB1 VBUS USBL1 Voltage Bus
X_USB2_DRVBUS USB2 Drive Vbus
X_USB2_VBUS USB2 Voltage Bus
JTAG
X _JTAG_TRST_ N JTAG Reset Signal
X_JTAG_TDI JTAG Data Input
X_JTAG_SWDITMS JTAG Mode Select Input
X_JTAG_TDO JTAG Data Output
X_JTAG_SWCLKTCK JTAG Clock Input
12C
X_12C0_SCL Serial Clock Line
X_12C0_SDA Serial Data Line
X _12C1_SCL Serial Clock Line
X_12C1_SDA Serial Data Line
X _12C2_SCL Serial Clock Line

Hangzhou Vango Technologies, Inc.
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Pad Name Description
X_12C2_SDA Serial Data Line
X_12C3_SCL Serial Clock Line
X_12C3_SDA Serial Data Line
SPI2AHB
X_HSPI_CLK HSPI Clock Signal
X_HSPI_CS HSPI Chip Select Signal
X_HSPI_DI HSPI Data In
X_HSPI_DO HSPI Data Out
SSP(SPI)
X_SPI0_CLK SPI Clock Signal
X_SPIO_CS SPI Chip Select Signal  (active low)
X_SPIO_DI SPI Master Data In,  Slave Data Out
X_SPIO_DO SPI Master Data Out,  Slave Data In
X_SPI1_CLK SPI Clock Signal
X_SPI1_CS SPI Chip Select Signal  (active low)
X_SPI1_DI SPI Master Data In,  Slave Data Out
X_SPI1_DO SPI Master Data Out,  Slave Data In
X_SPI2_CLK SPI Clock Signal
X_SPI2_CS SPI Chip Select Signal  (active low)
X_SPI2_DI SPI Master Data In,  Slave Data Out
X_SPI12_DO SPI Master Data Out,  Slave Data In
X_SPI3_CLK SPI Clock Signal
X_SPI3_CS SPI Chip Select Signal  (active low)
X_SPI3 DI SPI Master Data In,  Slave Data Out
X_SPI3_ DO SPI Master Data Out, Slave Data In
X_SPI4_CLK SPI Clock Signal
X_SPI4_CS SPI Chip Select Signal  (active low)
X_SPl4_DI SPI Master Data In,  Slave Data Out
X_SPI4 DO SPI Master Data Out, Slave Data In
X_SPI5 CLK SPI Clock Signal
X_SPI5_CS SPI Chip Select Signal  (active low)
X_SPI5_DI SPI Master Data In,  Slave Data Out
X_SPI5 DO SPI Master Data Out, Slave Data In
X_SPI6_CLK SPI Clock Signal
X_SPI6_CS SPI Chip Select Signal  (active low)
X_SPI6_DI SPI Master Data In,  Slave Data Out
X_SPI6_DO SPI Master Data Out, Slave Data In
SPI (ESAM)
X_SPI7_CLK SPI Clock Signal
X_SPI7_CS SPI Chip Select Signal  (active low)
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Pad Name Description

X_SPI7_DI SPI Master Data In,  Slave Data Out

X_SPI7_DO SPI Master Data Out,  Slave Data In
SSP (12S)

X_12S0_FS I12S Frame/Sync.

X_12S0_RXD 12S Data Input

X_1250_SCLK 12S Bit Clock

X_12S0_TXD I12S Data Output

X_12S1_FS I12S Frame/Sync

X_12S1_RXD 12S Data Input

X 1251 _SCLK 12S Bit Clock

X_12S1_TXD I12S Data Output
UART

X_UARTO_TX UART Data Transmit

X_UARTO_RX UART Data Receive

X_UART1_TX UART Data Transmit

X_UART1_RX UART Data Receive

X_UART2_TX UART Data Transmit

X_UART2_RX UART Data Receive

X_UART2_NRTS

UART Data Request to Send

X_UART2_NCTS

UART Data Clear to Send

X_UART3_TX

UART Data Transmit

X_UART3_RX

UART Data Receive

X_UART3_NRTS

UART Data Request to Send

X_UART3_NCTS

UART Data Clear to Send

X_UART4_TX UART Data Transmit
X_UART4_RX UART Data Receive
IrDA
X_UARTS_TX UART Data Transmit
X_UARTS5_RX UART Data Receive
X _UART5_RX h Infrared Receive For FIR
X_UART6_TX UART Data Transmit
X_UART6_RX UART Data Receive
X_UART7_TX UART Data Transmit
X_UART7_RX UART Data Receive
X_UART8_TX UART Data Transmit
X_UART8_RX UART Data Receive
X _UART8 RX h Infrared Receive For FIR
X_UART9_TX UART Data Transmit
X_UART9_RX UART Data Receive
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Pad Name

Description

X_RGMIl_RX_CK

RGMII receive clock

X_RGMIl_RXD[3:0]

Receive data

X_RGMIl_RXCTL

Control signal for transferring other RX signals from RGMII

X_RGMII_GTX_CK

RGMII transmit clock

X_RGMII_TXCTL

Control signal for transferring other TX signals from RGMII

X_RGMII_TXD[3:0]

RGMII Transmit data

X_RGMII_MDC Clock of PHY management
X_RGMII_MDIO Data input/output of PHY management
RMII

X_RMII_TXD[1:0]

RMII Transmit data

X_RMI_TX_EN Transmit enable
X_RMII_RX_CRSDV Receive carrier sense/data valid
X_RMII_RX_ER Receive error

X_RMII_RXD[1:0]

Receive data

X_RMIl_REF_CLK

RMII 50 -MHz REF_CLK

X_RMII_MDC Clock of PHY management
X_RMII_MDIO Data input/output of PHY management
Ml
X_MIl_TXDJ[3:0] MIl Transmit data
X_MIL_TX_EN MII Transmit enable
X_MIl_RX_DV Receive data valid
X_MIl_RX_ER Receive error
X_MIl_RXD[3:0] MIl Receive data
X_MIl_MDC Clock of PHY management
X_MIl_MDIO Data input/output of PHY management
X_MIl_RX_CK MII receive clock
X_MILTX_CK MII transmit clock
X _MILTX_ER Transmit error
X_MIl_CRS Carrier sense
X_MIl_COL Collision detect
EMMC1

X_EMMC1_CLK

EMMC1 Clock Signal

X_EMMC1_CMD

EMMC1 Command Line

X_EMMC1_RSTN

EMMCL1 Reset Signal

X_EMMC1_DATA[7:0] EMMC1 Data
LCDC
X_LC PCLK Pixel clock of panel
X LC_VS Vertical synchronization signal of panel
X _LC_HS Horizontal synchronization signal of panel

Data enable signal of panel
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Pad Name Description

X_LC_DATA[23:0] Pixel data of panel DATA
MISC

X_12S_MCLK 12S Clock Signal

X_SPI_DCX1 SPI Data Command Flag

X_SPI_DCX2 SPI Data Command Flag
DDR

X_DDR_RASN Row Address Strobe

X_DDR_ADDR([15:0] DDR Address

X_DDR_ODT DDR On -Die Termination

X_DDR_BA[2:0] DDR Bank Select Signal

X_DDR_CSn[1:0]

DDR Chip Select Signal

X_DDR_RESETN

DDR Reset Signal

X_DDR_CKE[1:0]

DDR Clock Select

X_DDR_CK DDR Clock Output Signal

X_DDR_CKB DDR Clock Output Signal

X _DDR_WEn DDR Writer Enable

X_DDR_CASNh DDR Column Address Strobe

X_DDR_DM 0 DDR Data Mask 0

X DDR_DQSB 0 DDR DQS 0 # Used In the Different DQS Mode
X_DDR_DQS_0 DDR DQS 0

X_DDR_DQ_0[7:0]

DDR DQ Data Bus 0

X_DDR_VREF_DO

DDR Reference Voltage For Receivers 0

X_DDR_DM _1 DDR Data Mask 1
X _DDR_DQSB 1 DDR DQS 1 # Used In the Different DQS Mode
X_DDR_DQS_1 DDR DQS 1

X_DDR_DQ_1[7:0]

DDR DQ DataBus 1

X_DDR_VREF_D1

DDR Reference Voltage For Receivers 1

X_DDR_DM 2 DDR Data Mask 2
X _DDR_DQSB 2 DDR DQS 2 # Used In the Different DQS Mode
X_DDR_DQS_2 DDR DQS 2

X_DDR_DQ_2[7:0]

DDR DQ Data Bus 2

X_DDR_VREF_D2

DDR Reference Voltage For Receivers 2

X _DDR_DM 3 DDR Data Mask 3
X _DDR_DQSB_3 DDR DQS 3 # Used In the Different DQS Mode
X_DDR_DQS_3 DDR DQS 3

X_DDR_DQ_3[7:0]

DDR DQ Data Bus 3

X_DDR_VREF_D3

DDR Reference Voltage For Receivers 3

X _DDR_DM 4 DDR Data Mask 4
X _DDR_DQSB 4 DDR DQS 4 # Used In the Different DQS Mode
X _DDR_DQS 4 DDR DQS 4
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Pad Name

Description

X_DDR_DQ_4[7:0]

DDR DQ Data Bus 4

X_DDR_VREF_D4

DDR Reference Voltage For Receivers 4

X_DDR_RDRVUP Pad To The Precise External Resistor For Compensating The Pull -up Driver

X_DDR_RDRVDN Pad To The Precise Internal Resistor For Compensating The Pull -down Driver
OoTG

X_OTG_0_DP USB D+ Signal

X_OTG_0_DM USB D- Signal

X_OTG_1 _DP USB D+ Signal

X_OTG_1_DM USB D- Signal

X_OTG_2_DP USB D+ Signal

X_OTG_2_DM USB D- Signal
ADC

X_ADC_XAINO Analog Input O

X_ADC_XAIN1 Analog Input 1

X_ADC_XAIN2 Analog Input 2

X_ADC_XAIN3 Analog Input 3

X_ADC_XAIN4 Analog Input 4

X_ADC_XAIN5 Analog Input 5

X_ADC_XAIN6 Analog Input 6

X_ADC_XAIN7 Analog Input 7

X_ADC_XVRT Analog Higher/Positive Reference Voltage For ADC

X_ADC_XVRB Analog Lower/Negative Reference Voltage For ADC
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Chapter 4.System

This part details the ~ V8130L system construction from following aspects
A Memory Mapping

A Clock

A Reset

A _GPv

A _DDR

Acic

A DMAC for AXI

A DMAC for AHB

A ADC

A _TbDC

A eFUSE

A Port Controller

A Semaphore/ I PC

A Crypto Engine

A Secure design
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4.1.

Memory Mapping

(1 _8000_0000

0¢1_2000_0000

DDR DDR 4GB
0%0_8000_0000 0x0_8000_0000
0x0_5800_0000 0x0_5800_0000 -
Non Secure APB Non Secure APB G4MB CM33 Memory
x0_5400_0000 0x0_5400_0000 ., Map
;
L d 7 0x3000_0000
0x0_5012_8000 J Reserved
-5012_8000 [ ——mrSHARE | ;
. 0x0_S012_3000 = SrAmE ] 32KE / .
0x0_5012_0000 00 5012 0000 ¢ 0x2A00_0000
SRAM e SRAM 128KB CA7 CSR 1MB
0x0_5010_0000 0x2300_0000
OMACO20 0%0_5010_0000 e o Reserved
0x0_5000_0000 0 5000 0000 DMAC020 ) EMC 1CSR NB
g’*igaﬂ E.Ef]ﬂ EMC CSR 1MB
HERE DDR_CFG e
p ”*?igﬂ—‘m” TZC3 CSR 1MB
g*;a?g—gggg TZCZ CSR 1MB
/| oxzseo_oooo | —<TZCT CSR e
‘f‘ 0:-:28';[]_6000 DMAC 0 CSR 1MB
0x2840_0000 AES;FSRHNAGCSR e
0x0_3000_0000 0x0_3000_0000 — Jp— 0x2830_0000 '
0x0_2200_0000 Secure APB 0x0_2800_0000 secure APB 126M8 09590 0900 WOT 1 IMB
0x0_2222 000 SRAM 0x0_2222_0000 SRAM 128KB 0x2810_0000 WDT_0 mg
0x0_2220_0000 0x0_2220_0000 . Ox2B0D_DOD0 FIScy '
SPI_ESAM SPI_ESAM 1MB
Ore0_2210_0000 Ox0 2210 0000
EFuse EFuse IMB
0x0_2200_0000 0x0_2200_0000 0x13FF_FFF
01250 0000 Reserved 1MB
. 12.’: c}uga eMMC 0 IMB
# LEE g il .
Reserved Reserved / 0 1000 _t-‘.l"."ll".'l".": ] 1.'5
J O » SPIF_CMD 1MB
1 V1L
E
P o xVIFF_FFF
T0_1400_0000 0x0_1400_0000 —/ Reserved
AHB Peripherals AHB Peripherals | 32MB ¥ O 1070_0000 GPV 0 )
0x0_1200_0000 Dx0_1200_0000 —{ %1060 0000 1MB
AXI Peripherals AXl| Peripherals | 32MB >'\. 01050 0000 GPV 1 1MB
01x0_1000_0000 0x0_1000_0000 R 0TG2 2 1MB
0x0_0800_8000 Rom SPIF_XIP 12818 1030 0000 0TG2_1 1MB
0x0_0800_000D 0x0_D00_0000 oe1020 0000 0T1G2 0 1MB
SPIF XIP 0x0_0000_8000 =T . 0xt0160._ 0600 DMAC 1 museripesr 1MB
0x0_0000_0000 0x0_DDOO_0000 ' " o000 ooog L—BMAC 0 puci | TME
REMAP=1 REMAP=D -
Figure 4-1. Memory Space Block Diagram of CA7
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OX55FF_FFFF

05580 0000 Reserved 1MB
X
- 12C 2
0x5570_0000 |ZC_1 1MB
0x5560_0000 5 mg
0x5550 0000 =
06540_0000 | — T WHTMR T e 0X57FF_FFFF
PWMTMR_0 1MB - Semaphore/IPC | 1MB
0x5530_0000 = 0x57F0_0000
UART 4 1MB Reserved
0x5520 0000 = 0x5720_0000
0x5510 0000 UART 3 1MB - UART 9 1MB
0ee00 UART 2 1MB 0x5710_0000 12C 4 1MB
X5500_0000 = 0x5700_0000 =
OKBAF0 0000 UART _1 1MB 0¥56F0 0000 12C 3 1MB
OvEAED UART 0 1MB e PWMTMR 3 1MB
x54E0_0000 0x56E0_0000
SP| 2 1MB - PWMTMR 2 1MB
0x54D0_0000 — 0x56D0_0000 -
0 SPI_1 1MB - UART 8 1MB
x54C0_0000 = 0x56C0_0000 =
0X54B0 0000 SPI 0 1MB ) 5680_0000 UART 7 1MB
05400 0000 125 0 1MB OXSGAO—OOOO UART 6 1MB
- CAN_1 1MB KOO UART 5 1MB
0x5490_0000 = 0x5690_0000
DMAC_1CSR 1MB - SPI 6 1MB
0x5480_0000 = 0x5680 0000
WDT 3 1MB - SPI 5 1MB
0x5470_0000 = 0x5670 0000 =
WDT 2 1MB - SPI 4 1MB
0x5460_0000 0 6 0x5660 0000 SP|_3 IMB
0x5450_0000 1ME 0x5650_0000 ~
0x5440 0000 ADC 1MB Ox5840 0000 128 1 1MB
0 - GMAC _2CSR 1MB - CAN 0 1MB
x5430 0000 — 0x5630_0000
GMAC 1CSR 1MB - LCDC 1MB
0x5420_0000 = 0x5620 0000
0 GMAC 0CSR 1MB - KBC 1MB
1010.0908 GPIO_0 B 0x5610_0000 GPIO_1 M8
0x5400_0000 = 0x5600 0000 =
Figure 4-2. Memory Space Block Diagram of CA7 Non -Secure APB
0x1_8000_0000
0x0_5800_0000
Non Secure 1 32MB
0x0_5600_0000
Non Secure 0 32MB
0x0_5400_0000
0x0_5012_8000
dRAM_ SHARE 32KB
0x0_5012_0000 -
00 5010 0000 SRAM(alias) 128KB
0x0_5000_0000 DMAC020 1MB
0x0_0002_0000
SRAM 128KB
0x0_0000_0000
Figure 4-3. Memory Space Block Diagram of Taishan400
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Ox55FF_FFFF

0X5580 nooo‘ teserved
0x5570_0000 :ig'i LHE
0x5560_0000 - IMB
0X5550_0000 1260 LHB
0x5540_0000|_ PWMTMR 1| IMB XS 7R FFFF o e oralPC | 1MB
5530 0000 |__PWNTNR 0| 1MB 0X57F0_ 0000 er;gse;r: : |
0x5520 0000 | UART_4 1MB 0x5720 0000
UART 3 |1MB . UART9 | 1MB
0x5510_0000 - 0x5710 0000 n
UART 2 | 1MB - 12 4 HHE
0x5500_0000 = 0x5700_0000
UART 1| 1hB - RC3 | 1IMB
OX54F0_0000 - 0X56F0_0000
TR0 B PWMTMR 3 | 1MB
0X54E0 0000 - 0x56E0_0000
] 57 e PWMTMR 2 | 1MB
0x54D0_0000 — 0x56D0_0000 ——raeT g 1MB
0X54C0_0000 - IMB 0X56C0_0000 —— ez 1MB
0x5480_0000 SPI0 LHE 0x56B0_0000 3=+ iMB
0X54A0_0000 125 0 tHE 0x56A0_0000 UART 5 1MB
0x5490_0000 CAN_1 IMB 0x5690_0000 I B
0x5480_0000 | CMAC_1CSR | IMB 0x5680_0000 SPI 5 1MB
0x5470_0000 WDT_3 LHB 0x5670_0000 SPl 4 IMB
0x5460_0000 WDT_2 HHE 0x5660_0000 SPl 3 IMB
0x5450_ 0000 TDC 1MB 0x5650 0000 751
0x5440_0000 ADC HHE 0x5640_0000 CAN 0 mg
0x5430_0000 __CMAC_2CSR | IMB 0x5630_0000 LCDC 1MB
0x5420_0000 |__CMAC_1CSR | 1MB 0x5620_0000 KBC 1MB
xea10 0000 | OMACOCSR_| 18 015610 0000 R s
015400 0000 GPIO_0 1MB 0x5600_0000 =
Nen Secure 1

Non Secure 0

Figure 4-4. Memory Space Block Diagram of TAISHAN400 Non-secure APB
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4.2. Clock

4.2.1. System Clocking

The clocking mechanism for V8130L is divided into multiple groups. These groups are summarized in

Table 4-3 according to which PLL they are attached to.
4.2.2. External Clock Sources

V8130L will have the external clock sources connected to the device. These clock sources are shown in
Table 4-1.
Table 4-1. External Clock Sources (XTAL)

Clock Frequency Clock Name Details

25 MHz T_osc_in Used to drive PLL from which the CPU and bus clocks are
derived

32.768 KHz T_rtclk_in Used to RTC timer clock (Calendar)

4.2.3. Internal Ring OSC

Table 4-2. Internal Clock Sources

Clock Frequency Clock Name Details
120 MHz £6.5% OSC_HI Used to provide system fast  -boot application
32.768 KHz +4% OsC LO Used to SCU and WDT timer clock source

4.2.4. PLL Programming Values

Table 4-3 definesthe PLLs used in this device as well as the default output frequencies and corresponding
default programming values.

Table 4-3. PLL Default Frequencies and Programming Values

PLL Default Programming Programming Details
Instance Output NS[5:0] MS[3:0]
Clock
(MHz)
PLLO 1000 MHz | 32 1 The output of this PLL is divided by

programmer divider to 800 MHz and drives
the Cortex -A7 CPU and the AMBA bus clock
for high performance purpose that keeps

the ratio between CPU and bus is 1:2 mode.
AXI bus Clk (ACIk) = 400 MHz

Note:

1. The programming values of NS and MS

are controlled by SCU.

2. When fast boot, the clock and bus of
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Cotex -A7 come from the internal ring O.S.C
of 120 MHz.

PLL1 1000 MHz | 40 1 For GMAC controller and partial peripheral
clock generation

Note:

1. PLL1 output frequency= PLL1 input
frequency * NS / MS.

PLL2 600 MHz 24 1 For peripheral bus clock generation
Note:

1. PLL2 output frequency= PLL2 input
frequency * NS / MS.

PLL3 159.75 213 2 For audio clock generation

MHz Note:

1. PLL3 output frequency= PLL3 input
frequency * NS / MS.

PLL4 400 MHz 32 - For DDR controller clock generation
Note:

1. PLL4 output frequency= PLL4 input
frequency * NS.

PLL5 297 MHz 198 2 For LCDC display clock

Note:

1. PLL5 output frequency= PLL5 input
frequency * NS / MS.

PLL6 600 MHz 24 1 For TAISHAN400 system clock generation
Note:

1. PLL6 output frequency= PLL6 input
frequency * NS / MS.

PLL7 400 MHz 32 1 For eMMC clock generation

Note:

1. PLL7 output frequency= PLL7 input
frequency * NS / MS.

Notes:

1. PLLO and PLL4 are controlled by SCU unit, and configured by base address 0x2800_0000.

2. PLLO/PLLA4 enable is controlled by the same bit (0x2800_0030[0]).

3. PLLO, PLL1, PLL2, PLL4 and PLL6 are enabled and disabled by software on booting up. The clock
switching is designed for glitch free, and the signal needs to be synchronized by the source clocks. Users

need to keep clock exist when switching is on -going, and close the clock after switching is completed.

4.2.5. Summary Clock information

This section summarizes the clock names, frequencies, clock periods, and synthesis recommendations for

V8130L . Further descriptions of each clock domain can be found in the following sections.
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Table 4-4. Clock Summary

Block Clock Name Clock Clock Description/Note
Freq.(MHz) Derived
from:
CORTEXA7 ca7_clk 800 PLLO Cortex -A7 CPU clock frequency
CORTEXA7 ca7_aclk 400 PLLO Cortex -A7 bus clock frequency
DDR ddr_chO_aclk | 400 PLLO DDR bus clock
ddr_chl_aclk 300 PLL2
ddr_ch2_aclk 300 PLL2
ddr_ch3_aclk 200 PLL1
DDR ddr_pclk 100 PLL1 APB clock
DDR ddr_ctlclk 400 PLL4 FTDDR3030 controller mclk
EMC aclk 300 PLL2 AHB2ROM AHB bus interface
clock
EMC aclk 300 PLL2 AHB2ERAM AHB bus interface
clock
MAC aclk 200 PLL1 AXI bus interface clock of GMAC
(u0 ~u2) controller
MAC 0 Clk125 i 125 PLL1 125 MHz reference clock
MAC 0 Clk25 i 25 PLL1 25 MHz reference clock
MAC 0 Clk2pt5_i 2.5 PLL1 2.5 MHz reference clock
MAC_O PTPCIk 100 PLL1 PTP clock
MAC 1 RMII_REF CL |50 External External reference clock
K
MAC_1 PTPCIk 100 PLL1 PTP clock
MAC_2 Clk25_i 25 PLL1 25 MHz reference clock
MAC_2 Clk2pt5_i 2.5 PLL1 2.5 MHz reference clock
MAC_2 PTPClk 100 PLL1 PTP clock
OTG(0 ~2) sclk 200 PLL1 FOTG210 controller AXI bus clock
OTG(0 ~ 2) coreclkin 12 PLL2 FOTG210 controller core clock
input
SPI2AHB sck 25 External SPI clock
SPI2AHB sys_clk 200 PLL1 AHB bus clock
SDC(0~1) sys_hclk 200 PLL1 AHB bus clock
SDC(0~1) sdclk1x 200 PLL7 Used for memory control clock
SDC(0~1) sdclk2x 400 PLL7 Twice as the sdclk1x clock
AES/SHA BusClk 200 PLL1 All clocks of BP450 IP are the
same with bus clock
SPIF sys_clk 200 PLL1 AHB bus clock
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SPIF spi_clk 100 PLL1 SPI clock

DMACO030 (0 ~ aclk 300 PLL2 AXI bus interface clock of DMA

1) controller

SPI(0 ~7) PCLK 100 PLL6 SSP/SPI low -speed APB bus
interface clock

SPI(0 ~7) SSPCLK 100 PLL1 SPI serial clock input
This clock drives the serial clock
generator.

SPI(0 ~7) sclk_out_r - SSPCLK The output serial clock
(sclk_out_r) is generated
according to the following
equation:

Fsclk_out r = Fsspclk /2 *
(SCLKDIV + 1)

PWMTMR(0 ~ 3) | ext_clkO 15 PLL2 Additional external clock source
that can be chosen as the source
clock of the timerl counter

PWMTMR(0 ~3) | ext_clkl 15 PLL2 Additional external clock source
that can be chosen as the source
clock of the timer2 counter

PWMTMR(0 ~ 3) | ext_clk2 15 PLL2 Additional external clock source
that can be chosen as the source
clock of the timer3 counter

PWMTMR(0 ~ 3) | ext_clk3 15 PLL2 Additional external clock source
that can be chosen as the source
clock of the timer4 counter

PWMTMR(0 ~ 3) | PCLK 100 PLL6 APB clock

SCU pclk 100 PLL1 APB bus interface clock of system
control unit

SCU scu_clk 32.768 KHz Internal Clock output of system control

oscillator unit

SCU rtc_clk 32.768 KHz Internal RTC clock output of system

oscillator control unit

IC(0 ~ 4) PCLK 100 PLL6 APB bus interface clock of 12C
interface controller

UART(O ~9) PCLK 100 PLL6 APB bus interface clock of UART

UART(0 ~9) io_urda_uclk 120 PLL2 UART controller clock

GPIO(0 ~ 1) PCLK 100 PLL6 APB bus interface clock of GPIO

controller
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WDT(0 ~ 3) PCLK 100 PLL6 APB bus interface clock of WDT
WDT(0 ~ 3) EXTCLK 32.768 KHz Internal Additional external clock source
oscillator that can be chosen as the source

clock

EFUSE PCLK 100 PLL1 APB bus interface clock of eFuse
controller

EFUSE eFuse_clk 25 XTAL System clock of eFuse controller

TRNG PCLK 100 PLL1 APB bus clock of TRNG
configuration

CAN(0 ~1) sys_clk 100 PLL6 CAN bus controller system clock

CAN(0 ~1) pclk 100 PLL6 APB bus clock for configuration
feature

KBC pclk 100 PLL6 APB bus clock for configuration
feature

LCDC Aclk 200 PLL1 AXI bus clock

LCDC LC_CLK 148.5 PLL5 LCD controller clock

LCDC LC_SCALER_ | 1485 PLL5 Clock for scaler

CLK

LCDC TV_CLK 148.5 PLL5 Clock for the TV domain

T400 INTEGRATI | CLKIN 150 PLL6 CPU CLK

ON

DMAC hclk 150 PLL6 AHB bus clock

4.2.6. Top Level Clocking Diagram

The crystal and PLL are integrated in SoC_top. SoC_top provides the stable 25 MHz clock from crystal and
120 MHz internal  oscillator for CPU fast boot purpose. The detailed clock generation diagram are listed in
Figure 4-5~Figure 4-10.

Note:

There are two clock sources for V8130L clock system, one is internal 120 MHz OSC and the other is PLL

source. The c¢clock diagram |ists all generated clock freq
AfRedo: From PLL clock source
AGreeno: From internal 120 MHz OSC
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ca7_pelkdbg

Defaults avu_dkin_mul2:0]-3100

From HW strap pin
i i 7_dbg_dk
From register setting ca7_dbg_dlken
B00 MHZ U edngn\: T
2 30MHZ
4DOMH:
800 MHz
|0 120MHz ElUUMHY ca7_di
pllo_out_en . >
& 200MH 20MHA
T oce in PLLO Bl scu.dkgate n seu_aklh_muw (2] o a7
K | puptLizono 4 _ el cdgespre |7
Z1

25MHz L 800MHz
plIO_out_g

400MHz © aclk_0(ca7_aclk)
60MHz

seu_dlkin_nw(1:0] e
efuse_clk scu_aclkg_n[o]
0SC_HI - }._» ddr_ch0_aclk_g
0 100MHz
120MHz 60MHzZ

JamHz afuse_ck_sal

400MHz
0SC_HT. 120MH - . ooviz
60MHzZ 60MHz
_..1
—p 120MHz . 0sc_Lo scu_clk/
30MHz, |
: 32.768KHz rie_clk
X
T_osc_in  25MHz —)/ T_rtchk_in  Ric gk sel
- 32.768KHz

BOOT_CK_stt[1:0]

Figure 4-5. Clock Distribution Diagram (For CA7)

T_osc_m

spi_hclk

Td:mmc,rdk,,g
iz f—[_oex_|—yPtholk g
__qu).ahh holk_g

. pli3_out_en
12MHz & .
L3 scu_clkgate_ni59,75MHz audio_clk_en

D | ptPLSHONHD | GCK e | GOK e .

L DPHY
i 12.268MHz ~ audio_clk_
25MHe PI3OWS o T g

plI3 ref sel

T_05¢_in

Figure 4-6. Clock Distribution Diagram (For Peripheral Part 1)
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om aclk
r—
SOMHZ

pli2_out_en
&

T_osc_in scu_clkgate_n
PrAZ PiI2_out [ = aciik_1 300MHzZ
el | Expti120HH0 | P o =L 6OMHz= e
L scu_clkim_m -3
sooMHZ, o o scu_clkin_mux]2] 2 GOMH =z
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Figure 4-7. Clock Distribution Diagram (For Peripheral Part 2)
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Figure 4-8. Clock Distribution Diagram (For Peripheral Part 3)
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Figure 4-9. Clock Distribution Diagram (eMMC/LCDC Controller Clock Generation)
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4.2.7. Special Clock Specification
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For customer system application and requirement, there are some specifications for peripheral device and

clock generation configuration in this chapter.

4.2.7.1.

UART Baud Rate Specification and Configuration of UART

For V8130L system requirement, the UART baud rate can support 1200bps, and up to 3686400bps by the

configuration extension register. In some applications, the ideal baud rate is not equivalent to the

practical baud rate.

Below is the baud rate configuration list and deviation for reference.

CLK

Target BR  |Source clko** Pratical BR*#*#

(bps) (MHz)  |m of FDIV|n of FDIV |{io_irda_uclk) [PSR DL {bps) Deviation
3686400 250 4 4] 58.82352941 1 1| 3676470.588 -0.269
1843200 250 4 4| 58.82352941 1 2| 1838235.294 -0.269
921600 250 4 4| 58.82352941 1 4| 919117.6471 -0.269
460800 250 4 4| 58.82352941 1 8| 459558.8235 -0.269
230400 250 4 4| 58.82352941 1 16| 229779.4118 -0.269
115200 250 4 9 S8.52352041 1 32|  114889.7059| 0.265352533

57600 250 4 4 58.82352041 1 64| SAH4.85204] 0.269353533
38400 250 3 3 78.431372535 1 128| 3520006653 ] 0.269353533
19200 250 3 3 78.43137255 1 206| 19148.28431) 0.208552533
9600 250 3 3 78.43137255 1 ol2| 9574143157 0.208552533
4800 250 3 3 78.43137255 1 1024 4767071073 0.208552533
2400 250 3 3 73.43137255 1 2048| 2303.535039| 0268052533
1200 250 3 3 843137255 1 4096 119606777 D265352533

Notes:

1. m/n is the fraction divider setting in the extension register.

2. PSR/DL are the UART configuration registers by the UART specification.

3. By the combination of these register settings, it can meet the system baud rate requirement.

IrDA Data Rate Specification and Clock Configuration of UART

4.2.7.2.

For data transformation by IrDA protocol, it supports SIR mode and FIR mode. The data rate

can be 9.6 KB/s and 115.2 KB/s in SIR mode and 4 MB/s in FIR mode. The clock source of

Hangzhou Vango Technologies, Inc.
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in the below table.

Target DataRate clko** (lo_irda_uclk] [PSR (DL Pratical BR*** (bps] |Deviation
SIR mode| 11500 2 B 113630.303] -1 5713232
SIR mode, Y600 0 4 B OU69.69697 -1 357303032
FIR mode] 4000000 1/

Note: For FIR mode, PB16XCLK must be dedicated to 8 MHz!
4.2.8. V8130L Core and IO Voltages

V8130L has a core operating voltage of 1.1 V. The V8130L /O is designed for the 3.3 -V operation.

4.2.9. Clock Gating for Dynamic Power Reduction

To reduce the dynamic power consumption, clock gating is implemented by using the clock control
registers within the System Control unit. Synthesis level clock gating will also be implemented in V8130L .
4.2.9.1. Power Rail Scheme

Table 4-5. Power Rail Scheme

Power Rail Parameter Minimum Voltage Nominal Voltage Maximum Allowable
Voltage

Core voltage 1.045V 1.1V 1.155V

I/0 voltage 3.135V 3.3V 3.465V

4.2.9.2. Power Domains
There is always -on domain (AON) for RTC and others (Default domain) can be power - off for application.

The AON and Default domain are all 1.1 V power source.

PMIC | DDR_CKE DDR_CKE
EM 1.5% =
Powrer 1.1V
'O Power : 3.3V
Default

b PSW_DDRCK

A0MN 2.3V LD

RESET_

*DE_F‘.:.ll.;It vare op Event:
1. Button.

2. Timer alarm.

3. 14 GPl wake up pins

Ok

Figure 4-11. Power Domain Diagram of V8130L

V8130L has a single internal power domain, the core power domain (Core power is 1.1 V).
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4.3. Reset

4.3.1. Power -0n Reset (Cold Reset) and Power Enable Operation

The power -on resetis a cold reset that can be asserted by the POR hardcore in SoC. The POR analog IP is

usually integrated to the same power domain with the Real Time Clock Unit. When the RTC power is

applied, the power -on reset will be asserted to initialize all functions of the Real Time Clock Unit and
clocked by build -in RC OSC. The system will start to execute the power enable sequence. It will drive the
scu_pwren port to enable the power of the power control unit. When the power control unit is ready, it will

issue a scu_por_n to the reset related logical and IPs that are integrated into the PCU power domain. A

hardware reset input port is in the power control unit, which is connected to a RC circuit with a reset

button in PCB to automatically trigger a reset event and then, release it after the interval of the RC

charging time when power is attached. In the power enable sequence, PCU will enable the power of the

clock control unit and start the boot -up sequence after inactivating the reset.

The clock control unit is implemented in the core power domain, and the most blocks and peripherals are

integrated into this power domain. Consequently, it is possible to cause the in -rush current when the
power is turned on. SCU provides 2time -slot power start  -up sequences in the power control unit, and they
can be programed. After finishing the power -up sequence, the core power will be checked stable from the
ccu_vccok signal, and the isolation control signal, scu_isopwr_n, will be de -asserted to build up the
communication between the backup, power control, and core power domains. To stabilize the internal

clocks, PLL and DLL must be stable and are set to a specified frequency before the clock gating signals are
de-asserted. Whenthe boot  -up sequence is complete, all clocks are unblocked and CPU starts to fetch the
program code.

The reset time is shown in Figure 4-12 and Figure 4-13

f—Trcose—%-21
Re.08C_0uT A A

Wecy “‘: ! !
scu_clk
scu_porst_n
Scu_pwren
pcu_vecok
SCuU_por_n
External Kesel
T_rst_n
hwrst

Figure 4-12. Power -on Reset Timing when scu_clk is from Built -in RC Ring Oscillator
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Figure 4-13. Power -on Reset Timing
About reset mechanism still included AWarm reseto and A Ws
SCU list as below.
1. Frequency Change Sequence (FCS)
2. PLL update sequence
3. Sleeping sequence
4. Soft -off sequence
For v8130L r eset schemati c, al | controlled by SCU andv8t3dlnf i g
with 2 power control pin to control PMIC. One is default domain and the other is DDR_CKE power switch.
The detail reset sequence can be refer by Fig 6 -3 Reset control diagram. The reset sequence can be
referenced by Fig 6 -6 Reset control diagram. All reset released by SCU except otg_rst_n, T400 _resetn,

Dphy_resetn (0x2800_80A4) these three reset signals need released by software.

PMIC

POR signal
of Default

pawer
domain 1o
RST GEN

Default POR

Bod

Figure 4-14. Reset control diagram
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4.4. Global Programming View (GPV)

The GPV implemented on NIC bus 0/1 that are configuration register region for bus feature programed by
users. Partial sl aves of NIC 0/1 are fABoot Secureo attrib
released. Users can modify the attribution by programming GPV on the corresponding offset by slave

iNodeo.

Table 4-6. NIC Bus 1 Security Attribution Register (Base Address = 0x1050_0000)

Offset Default Value Description
0x0000_000C 0x1 Slave SO: DDR CH1
0x0000_0010 0x1 Slave S1: DDR CH2
0x0000_0014 0x0 Slave S2: ROM
0x0000_0018 0x0 Slave S3: SRAM
0x0000_001C 0x0 Slave S4: DMAC_0
0x0000_0020 0x0 Slave S5: DMAC_1
0x0000_0024 0x0 Slave S6: OTG_0
0x0000_0028 0x0 Slave S7: OTG_1
0x0000_004C 0x0 Slave S8: ESAM
0x0000_002C 0x0 Slave S9: SPI_XIP
0x0000_0030 0x0 Slave S10: XPI_CMD
0x0000_0034 0x0 Slave S11: SDC 0
0x0000_0038 0x0 Slave S12: SDC_1
0x0000_0048 0x0 Slave S13: X2P_0
0x0000_0008 0x0 Slave S14: H2P 1
0x0000_003C 0x0 Slave S15: H2P_ 2
0x0000_0040 0x0 Slave S16: EFUSE
0x0000_0044 0x0 Slave S17: OTG_2

Table 4-7. NIC Bus 0 Security Attribution Register (Base Address = 0x1060_0000)

Offset Default Value Description
0x0000_0008 0x1 DDR_CHO(S0) Security setting
This register consists of 1 bit for the non -virtual slaves, and up to

16 bits for the virtual or APB master interfaces. Users can
configure the register bits as follows:
0: Secure

1: Non -secure

0x0000_000C 0x0 NIC_0_to_1(S1) security setting

Table 4-8. NIC Bus 1 GPV Offset (Base Address = 0x1050_0000)
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Offset Default Value Description

Slave Device - -

0x0000_3000 - Slave SO: DDR CH1
0x0000_4000 - Slave S1: DDR CH2
0x0000_5000 - Slave S2: ROM
0x0000_6000 - Slave S3: SRAM
0x0000_7000 - Slave S4: DMAC_O
0x0000_8000 - Slave S5: DMAC 1
0x0000_9000 - Slave S6: OTG_O
0x0000_A000 - Slave S7: OTG_1
0x0001_3000 - Slave S8: ESAM
0x0000_B000 - Slave S9: SPI_XIP

0x0000_C000

Slave S10: SPI_CMD

0x0000_D000

Slave S11: SDC 0

0x0000_EO000

Slave S12: SDC 1

0x0001_2000

Slave S13: X2P_0

0x0000_2000

Slave S14: H2P_1

0x0000_F000

Slave S15: H2P_2

0x0001_0000

Slave S16: H2P_2

0x0001_1000

Slave S17: OTG_2

Master Device

0x0004_2000

Master MO: DMA_0

0x0004_4000

Master M1: DMA_1

0x0004_3000

Master M2: OTG_O

0x0004_F000

Master M3: OTG_1

0x0004_5000

Master M4: OTG_2

0x0004_6000

Master M5: GMAC_O

0x0004_7000

Master M6: GMAC_1

0x0004_8000

Master M7: GMAC_2

0x0004_C000

Master M8: NIC_0 to 1

0x0004_A000

Master M9: SDC_0

0x0004_B000

Master M10: SDC_1

0x0004_D000

Master M11: AES/SHA

0x0004_9000

Master M12: SPI2AHB

Table 4-9. NIC Bus 0 GPV Offset (Base Address = 0x1060_0000)

Offset

Default Value

Description

Slave Device

0x0000_2000

Slave SO: DDR CHO

0x0000_3000

Slave S1: NIC_0_to_1

Hangzhou Vango Technologies, Inc.
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Master Device

0x0004_2000

Master MO: CA7

Hangzhou Vango Technologies, Inc.
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4.5. DDR

45.1. Overview

The DDRx SDRAM memory controller is an AHB/AXI compliant DDRx SDRAM controller that supports
various DDR1/ DDR2/ DDR3/ DDR3L/ LPDDR1/ LPDDR2 SDRAMSs. This controller uses a burst length of
four for the DDR1/ LPDDR1/ DDR2 (1:1 mode) memories and a burst length of eight for the
DDR3/DDR3L/LPDDR2/DDR2 (1:2 mode) memories to accelerate the read and write speeds. The memory
controller prefetches the sequential read data for the burst read commands to enhance the data transfer
rate.

If the clock ratio between MCIk and the DRAM clock is 1:2, two commands will be required at each MClk
cycle for DDRx PHY. For example, DFI_CS_N_PO0 and DFI_CS_N_P1 will be used in DDRx PHY. FTDDR3030
uses the clock ratio of 1:2 in the DDR3/ DDR3L/ LPDDR2/ DDR2 (1:2 mode) applications.

If the clock ratio between MClk and the DRAM clock is 1:1, only DFI_CS_N_PO will be used in DDRx PHY.
FTDDR3030 uses the clock ratio of 1:1 in the DDR1/LPDDR1/DDR2 (1:1 mode) applications.

Note: FTDDR3030 treats DDR3L as the same as DDR3. In the following sections, DDR3 denotes DDR3 and
DDR3L as well.

45.2. Features

A Compliant with AMBA AXI interface protocols

A Supports maximum of 8G bytes (DDR3 type), 2G bytes (DDR2/LPDDR2 type), and 1G bytes
(DDR1/LPDDR1 type) for each rank

AUses a burst length of four for DDR1/LPDDR1/DDR2 (1:1 mode) memories and a burst length of eight for
DDR3/LPDDR2/DDR2 (1:2 mode) memories to speed up read and write operations

A Supports  four AXI memory slaves (Slave 0 ~ Slave 3)

A Supports one DIMM or two RANKs (Chip selection) of on-board DRAM (Two ranks should have the same
trace lengthto ASIC chip.)

A Enters DDRx SDRAM self-refresh mode by using hardware handshake signal or software configuration
A Prefetches sequential read data for AXI burst read commands

Alinteracts with three DDRx PHY hard cores, CMDADDR block, Data block and compensation  block

A Supports DFI2.1  control/write/read interfaces between controller and PHY

A Supports hardware  configurable data FIFO depths of 8, 16, and 32
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A Supports configurable  32-bit or 64-bit AXI bus, 128 -bit AXI bus (Only supports 1:2 mode)
A Supports  33-bit AXI address bus
A Supports  8-bit, 16-bit, 32-bit, and 64-bit memory device widths
A Provides two arbitration strategies for channel arbitrations:
Two-level round -robin arbitration with channel grant counts
Read-write grouping arbitration ~ with R/'W commands grant counts
A Supports  synchronous/asynchronous modes for AHB/AXI slave interface
A Automatically enters ~ SDRAM power -down mode when controller idles exceed user -defined clock cycles
A Supports x8 and x16 DDR1/DDR2/DDR3 SDRAM chips
A Supports x16 and x32 LPDDR1/LPDDR2 SDRAM chips
A Supports exclusive accesses with burstlength of 0 (SINGLE) for AXI slave interface

A Supports ECC RMW (Read - Modify -Write) operation, ~ which can do one-bit error correction and two -bit

error detection
4.5.3. Block Diagram

Figure 4-15 depicts the functional block diagram of the DDRx memory controller .
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Figure 4-15 Functional Block Diagram
The DDRx memory controller separates a design into several blocks, including the AHB interface,

interface, arbiter, and memory protocol controller.  These blocks are described below:

AHB Interface

The AHB interface comprises an AHB slave interface, which performs the following functions:

Asynchronous FIFO depth control. The supported FIFO depths include:

Command FIFO: It has a depth of 4 bits or 8 bits.

Read data FIFO: It has a depth of 8 bits or 16 bits (Hardware configurable).

Write data FIFO: It has a depth of 8 bits or 16 bits (Hardware configurable).

Read command generation to prefetch data for the AHB read bursts

AXI

A programmable register is provided to define  the prefetch length for  the AHB unspecified -length

(INCR) read bursts.
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AHB SPLIT response generation.  The following two conditions can trigger the SPLIT responses:

Condition 1: FTDDR3030 receives an AHB read transaction andthe desired data cannot be supplied

atthe next cycle (Data phase).

Condition 2: FTDDR3030 receives any  valid AHB transaction andone of the command/read/write
FIFO is full.

Provides the read -only mode andthe write -only mode to reduce the gate count of the data FIFO

Provides the command flushing mechanism for handling the cross-channel data coherence problem

AXI Interface
The AXI interface comprises an AXI slave interface, which performs the following functions:

Write command generation

Read command generation

AXI write response, readresponse, andexclusive access response generations. AXI write response will

be issued after the command going into the arbiter.

Merge write/read data for transfer efficiency

ECC RMW Block
There are ECC RMW (Read - Modify -Write) blocks inside each AHB/AXI channel.

RMW operation for non-full memory width write access

Additional write data queue for write data check

(AXI interface queue size = 4 x 8 x memory width, AHB interfface =2 x 8 x memory width)
Arbiter
The two -level round -robin arbiter is used to arbitrate the requests from the AHB/AXI command queue.

The commands from the highest priority channel will be issued to the memory protocol controller. An
advanced arbitration mechanism of the read -write grouping is used to reduce the i Wr i-t0-& e a dnait
cycles of DDRx SDRAMSs.
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Memory Protocol Controller

The memory protocol controller comprises  the memory address mapping, page table maintenances,

command reorder and scheduler, andinter -command DDRXx timing parameter check:

Memory address can map to different DDRx SDRAM types and memory interface widths.

Command reorder can choose the proper DDR command toreducethebank -conflict or R/W turnaround

performance impact.

The controller adopts the open -page policy, which means thatthe DDR bank is activated until the

bank -conflict (same bank with different row) condition is met, or other exceptional DDR commands such
as auto -refresh are necessary. When the bank -conflict condition happens, the single bank is precharged

and then activated with the  same bank with different rows.

Command scheduler can check the inter -command timing parameters to meet the DDRx SDRAM

specifications and perform a command scheduling, which can choose the proper commands to maximize

the DDRx bus efficiency.

Command stage is the actual DDRx SDRAM command stage, which contains the pre_command

register output of the command scheduler.

Elastic FIFO can separate the clock trees of MClk and POSTCTLCK domains to reduce the clock tree

length of POSTCTLCLK clock domain.

ECC generation and error  correction blocks can generate ECC code with write data and correct/ detect

the read data with read ECC code.

Cooperate with DDRx PHY to perform write -leveling and read -leveling calibrations for DDR3 SDRAM.

FTDDR3030 accesses DDRx SDRAM per byte basis, and users cando bit swaps within the same byte

for the PCB trace routing flexibilities (DDR2 and DDR3). The bit swaps within the same bytes are not
allowed in LPDDR2 system, because the read data of MRR command is placed in DQ[7:0].
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45.4. Connection between DDRx Controller and DDRx PHY

/|

DDRx PHY
CMDADDR Block

JT\

AHB1 DDRx PHY
Data Block

DDRx Controller AN

DDRx PHY
Data Block

—)
—

1]

DDRx PHY
COMPBLK

e mmm——_————

Figure 4-16 Logic Symbol between DDRx SDRAM Controller and DDRx PHY
Figure 4-16 illustrates the logic symbol between the DDRx SDRAM controller and DDRx PHY. There are

two types of interface signals: AHB/AXI interface signals and DDRx PHY hard core signals. Please refer to
Section 1.6 for the detailed signal definitions. Please note that the DDRx SDRAM controller only connects
to DDR PHY; there is no direct connection between the DDRx SDRAM controller and DDRx SDRAM. As a
result, the DDRx SDRAM controller must be connected to DDRx PHY. For the signals of DDRx PHY, please

refer to the DDRx PHY specifications

4.5.5. Register List

Base Offset Name Description

00 MCCR Memory controller configuration

04 MCSR Memory controller state control

oC MRSVR1 Mode register set values for EMR2 and EMR3
28 COMPBLKCR COMPBLK control

2C AODCR Automatic power -down/self -refresh control
30 CHARBRA Channel arbitration setup register A

34 CHGNTRA Channel arbiter grant count register A

38 CHGNTRB Channel arbiter grant count register B

3C PHYWRTMR DDRx PHY write/read data access timing control
40 FLUSHCR Command flush control

44 FLUSHSR Command flush status

48 SPLITCR AHB split control

4C UPDCR DDRx PHY and DDR3 update control
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50 REVR Revision register
54 FEATR1 Feature register
58 FEATR2 Feature register 2
5C UDEFR User -defined register
60 WLEVELCR Write -leveling control register
64 WLEVELBHR Byte 7 ~ byte 4 of the write -leveling control register
68 WLEVELBLR Byte 3 ~ byte O of the write -leveling control register
6C PHYMISCR1 DDR3 MISC register
70 RLEVELCR Read-leveling control register
74 MSDLYCR msdly byte control register
78 WRDLLCR wdllsel control register
7C TRAFMR Traffic monitor clock cycle register
80 CMDCNTRO Command count for channel 0
84 CMDCNTR1 Command count for channel 1
88 CMDCNTR2 Command count for channel 2
8C CMDCNTRS3 Command count for channel 3
90 CMDCNTRA4 Command count for channel 4
94 CMDCNTRS5 Command count for channel 5
98 CMDCNTRG6 Command count for channel 6
9C CMDCNTR7 Command count for channel 7
A0 AHBRPRER1 AHB INCR read prefetch length 1
A4 AHBRPRER2 AHB INCR read prefetch length 2
A8 INITWCR1 Initialization waiting cycle count 1
AC INITWCR2 Initialization waiting cycle count 2
BO QOSCR QoS control register
B4 QOSCNTRA QoS command count register A
B8 QOSCNTRB QoS command count register B
BC QOSCNTRC QoS command count register C
Co QOSCNTRD QoS command count register D
C4 CHARBRB Channel arbitration setup register B
C8 CHGNTRC Channel arbiter grant count register C
CcC CHGNTRD Channel arbiter grant count register D
DO DBGADR Debug address
D4 DBGADMR Debug address mask
D8 DBGWDR Debug write data
DC DBGWDMR Debug write data mask
EO DBGMSTR Debug master control
E4 DBGACCR Debug access control
E8 DBGPCR Debug policy control
EC DBGENR Debug control
DBGADSR Debug address status
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F4 DBGWDSR Debug write data status

F8 DBGMSTSR Debug master status

FC DBGACCSR Debug access status

100 LP2MRA LPDDR2 Mode Register MR1/MR2/MR3

104 LP2MRB LPDDR2 Mode Register MR9/MR10

108 LP2MRC LPDDR2 Mode Register MR16/MR17

10C LP2MRD Reserved

110 LP2MRE LPDDR2 Mode Register MR63

114 LP2MRCR LPDDR2 MRW and MRR Commands

118 LP2MRVR LPDDR2 MRR Read Value

11C LP2ADLR LPDDR2 Added Latency

120 LP2WCR1 LPDDR2 1lus waiting cycle

124 LP2WCR2 LPDDR2 10us waiting cycle

128 - Reserved

12C REARBDISR Re-arbitration disable count register

130 PHYRDTFR DLL delay tuning of the DDR PHY read path (Falling)

134 PHYMISCR2 DDR PHY MISC2 register

138 EFIFOCR EFIFO control register

13C ~ 14C - Reserved and Opaque

150 ~ 15C - Reserved

160 RBODSKW Byte O read de -skew register

164 RB1DSKW Byte 1 read de -skew register

168 RB2DSKW Byte 2 read de -skew register

16C RB3DSKW Byte 3 read de -skew register

170 RB4DSKW Byte 4 read de -skew register

174 RB5DSKW Byte 5 read de -skew register

178 RB6DSKW Byte 6 read de -skew register

17C RB7DSKW Byte 7 read de -skew register

180 WBODSKW Byte 0 write de  -skew register

184 WB1DSKW Byte 1 write de -skew register

188 WB2DSKW Byte 2 write de  -skew register

18C WB3DSKW Byte 3 write de  -skew register

190 WB4DSKW Byte 4 write de -skew register

194 WB5DSKW Byte 5 write de  -skew register

198 WB6DSKW Byte 6 write de -skew register

19C WB7DSKW Byte 7 write de -skew register

1A0 WDMDSKW Write data mask de  -skew register

1A4 RB8DSKW Byte 8 read de -skew register

1A8 WB8DSKW Byte 8 write de -skew register
B8_PHYCR Byte 8 PHY control register
BIST_CTRL BIST control register
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1B4 BIST_START_ADDR BIST start address

1B8 BIST_SIZE BIST size

1BC - Reserved

1CO BIST_RESULT BIST result

1C4 BIST_FAIL_ADDR BIST failed address

1C8 BIST_FAIL _DATA_LOW BIST failed data low

1CC BIST_FAIL_DATA_HIGH BIST failed data high

1D0 BIST_EXP_DATA_LOW BIST expected data low

1D4 BIST_EXP_DATA_HIGH BIST expected data high

1D8 - Reserved

1DC - Reserved

1EO ECC_CTRLR ECC control register

1E4 ECC_INTCR ECC interrupt control register
1ES8 ECC_CHR ECC error channel register

1EC ECC error addr ECC error address

1F0 ECC_EBPLR ECC error bit position low bytes
1F4 ECC_EBPHR ECC error bit position high bytes
1F8 ECC_ERR1_COUNT ECC one-bit error counts register
1FC ECC_ERR2 _COUNT ECC two - bit error counts register

4.5.6. Register Description

45.6.1.

Table 4-10

Memory Controller Configuration Register

Memory Controller Configuration Register (MCCR, Offset = 0x00)

Bit

Name Default

Type
Value

Description

31

share_slv RwW 0

When share_en is set to
validated.

0 = Controller plays master role in the share mode.
1 = Controller plays slave role in the share mode.

this bit is fixed to 0.

0

16

30

share_en RW 0

Share function means that controller can share
command/address PHY with another controller.
0 = Disable

1 = Enable

this bit is fixed to O.

29

2TCmd_en RwW 0

2T command function makes command period last
for two DRAM cycles and cs low moves to successive
cycle.

0 = Disable
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1 = Enable
If FTDDR3030 SHARE_WRAPPER _NO and
FTDDR3030 2TCMD_WRAPPER_NO are

configured, this bit is fixed to 0.

28 manual refresh RwW FTDDR3030 checks the hardware input signal,
enable manual_refresh, to issue one auto -refresh command
and then the successive auto  -refresh command will
be issued based on the tREFI setting.
0 = Manually disables refresh despite of the
hardware manual_refresh signal.
1 = FTDDR3030 will issue one auto -refresh
command after receiving the manual_refresh trigger
signal.
27 DisAPBErrResp RwW This bit disables the APB error response register.
The APB register interface will respond to PSIVERR
under one of the following conditions:
Write/Read to the non  -existed registers
Write to the read  -only registers
0: Enable the APB error  response
1: Disable the APB error response
The default value is 0160.
[26:23] WaitCycle RwW When one command is pushed into the reorder
engine, it starts counting the cycles until the
command is popped out to the scheduler. If the cycle
count of the command exceeds the wait cycle, this
command will have the highest priority for popping
out to the scheduler.
0: Wait cycle equals to 64 cycles.
1: Wait cycle equals to 2 * 64 cycles.
2: Wait cycle equals to 3 * 64 cycles.
é
15: Wait cycle equals to 16 * 64 cycles.
[22:21] Cont_Cmd_Limit RW Continuous command limitation in the scheduler

If there is a pending read command in the scheduler,
there will be at most n write commands that can be

issued.

If there is a pending write command in the scheduler,
there will be at most n read commands that can be

issued.

If Cont Cmd Limit=0,n=32

If Cont Cmd Limit=1,n=64
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If Cont Cmd_Limit=2,n=128
If Cont_Cmd_Limit =3, n = 256

20

Dis_Reorder

RwW

When the DDR command reorder engine checks the
bank, the row information used to reduce the bank
conflict performance will be impacted.

Note: This bit should be
of (2.4.0), (2.5.0), and (2.6.0). These versions do

not support the reorder function.

1 = Disable the DDR command reorder

0 = Enable the DDR command reorder

s e

19

LPDDR_mode

RwW

[19:16] = {LPDDR_mode, BYONE, DDR_mode}
0000: DDR3 1:2 mode
0011: DDR2 1:2 mode
0110: DDR1 1:1 mode
0111: DDR2 1:1 mode
1110: LPDDR1 1:1 mode
1011: LPDDR2 1:2 mode
Others: Reserved
The read values of [19:16] and the input signals of
this register will be automatically set by the hardware
definitions.
PURE DDR1:
“define FTDDR3030_DDR_SUPPORT_TYPE_1
Hardware configuration wi
DDR_mode = 6106.
PURE DDR2:
“define FTDDR3030_DDR_SUPPORT_TYP E_ 2
Hardware configuration wi
and DDR_mode = 6116.
PURE DDR3:
“define FTDDR3030_DDR_SUPPORT_TYPE_3
Hardware configuration wi
BYONE = 606, and DDR_mode
COMBO DDR2/DDR3:
“define FTDDR3030_DDR_SUPPORT _ TYPE_4
Har dware configuration wi
Combo DDR2/DDR3/LPDDR2:
“define FTDDR3030_DDR_SUPPORT_TYPE_5

18

BYONE

RwW

MCIk versus DRAM clock frequency ratio
1: DRAM clock equals to the MCIk clock frequency.
0: DRAM clock is twice of the MC Ik clock frequency.
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Please refer to bit 19 for more details.

[17:16] DDR_mode RW 0 DDR_mode

00 = DDR3 mode
01 = Reserved
10 = DDR1 mode
11 = DDR2 mode

Please refer to bit 19 for more details.

[15:13] Post-refresh RW 0 Post-refresh command count threshold
command counts The DDR controller will post a refresh command until
threshold the count of the posted refresh commands exceed
the threshold.

000 = One refresh command when the TREFI
(Register Offset 0x1C[7:0]) counter is timed out.
001 = One refresh command when the TREFI
(Register Offset 0x1C[7:0]) counter is timed out.
010 = Two posted refresh command thresholds
011 = Three posted refresh command thresholds
100 = Four posted refresh command thresholds
101 = Not used

110 = Not used

111 = Not used

[12:10] Auto -refresh RwW 0 Only for the DDR2 SDRAM initialization sequence
commands in the 000 = Reserved
initial SDRAM 001 = Two auto  -refresh commands
sequence 010 = Three auto  -refresh commands

011 = Four auto  -refresh commands
100 = Five auto  -refresh commands
101 = Six auto  -refresh commands
110 = Seven auto  -refresh commands

111 = Eight auto  -refresh commands

[9:8] Memory width RW 0 Memory width

0 =8 -bit memory
1=16 -bit memory
2 =32 -bit memory
3 =64 -bit memory

[7:6] - - Rsvd Reserved

[5:4] DDRx memory RW 0 26b00 = The mapping met hod
address mapping address to the DDRx SDRAM memory address is RA,
table selection BA, and CA.
(AMTSEL) 26b01 = The mapping met hod

address to the DDRx SDRAM memory address is BA,
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RA, and CA.

26b10 = The mapping met hod
Swizzle, the AHB address to the DDRx SDRAM
memory address is RA, CA, BA, and CA.

Please note that this field will work when the
hardware configuration of
FTDDR3030_BANK_SWIZZLE_YES is enabled.
AMTSEL = 26b10 does nothitsup
memory.

For the 64 -bit memory interface, the bank address
mapping is inserted between the column addresses.
ADDR maps to RA, CA, BA, and CA.

Bits[9:8] of the system address are configured as the
bank addresses for four banks of DDRx SDRAM.
Bits[10:8] of the system address are configured as
the bank addresses for eight banks of DDRx SDRAM.
For the 32 -bit memory interface, the bank address
mapping is inserted between the column addresses.
ADDR maps to RA, CA, BA, and CA.

Bits[8:7] of the system address are configured as the
bank addresses for four banks of DDRx SDRAM.
Bits[9:7] of the system address are configured as the
bank addresses for eight banks of DDRx SDRAM.
For the 16 -bit memory interface, the bank address
mapping is inserted between the column addresses.
ADDR maps to RA, CA, BA, and CA.

Bits[7:6] of the system address are configured as the
bank addresses for four banks of DDRx SDRAM.
Bits[8:6] of the system address are configured as the
bank addresses for eight banks of DDRx SDRAM.

26b11 = Reserved
3 DataCohe_en RW 0: Data coherence check disable between
multi -channels
[2:0] Generate DQS RW Before accessing the DDR memory, this field must be

sampling window
(GDS)

scanned from 0 to 7 until the read data are correctly
captured.

GDS depends on the PCB package trace length
between the ASIC chip and DDRx SDRAM. Longer
trace length will induce larger GDS value. Please
refer to the DDRx PHY application note for more
information.

Note: The GDS value should be programmable at any
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time. If the GDS value is set in the ROM code, it
should have the possibility to modify the GDS value
by latching from jumper setting or other mechanism
when booting from DDR SDRAM is failed.

4.5.6.2.

Memory Controller State Control Register

The memory command can be issued once at the same time. For example, setting both bit[0] and bit[1]

=1 at the same time is not allowed. Users should separately set the required command one by one.
Table 4-11 Memory Controller State Control Register (MCSR, Offset = 0x04)

Bit

Name

Type

Default

Value

Description

31

RsvdO

Reserved and opaque

[30:27]

Rsvd

Reserved

26

MR_rank_sel

RwW

0

0 = MRS command is used for rank 0.
1 = MRS command is used for rank 1.
Note: This setting is used for DDR1/DDR2/DDR3.
There are separate registers (Register 0x114) for

the LPDDR2 mrw command.

[25]

DDR access

disable

RwW

1 = Disable DDR access, the DDR commands wiill
not be issued to DDR SDRAM.

0 = Enable DDR access

24

Warm Start

RwW

Users can set this bistartto
controller without initial DDRx SDRAM. This mode

can be used when an ASIC chip is recovered from

the power -down state and DDRx SDRAM is in the
self -refresh mode.

Please note that when an ASIC chip is at the

power -down state, CKE of DDRx SDRAM should be
keptlow andthe RESET_DRAM (DDRS3 only) pin
should be kept high from the power -ondomain ofan
ASIC chip.

When the command is completed, this bit will be
cleared to zero.

1 = Warm start

0 = No effect

[23:19]

Rsvd

Reserved

18

DDR access
disable

complete

RO

1 =The DDR commands are all flushed, the system
can change frequency.
This bit is cleared when 0x04[25] write 0.

0 = The DDR access disable operation is not
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completed or not enabled.

17 Write -leveling | RO Only for the DDR3 mode
fail or 1=Anybyte write  -leveling failed or the hardware is
hardware disabled in DDR3 SDRAM.
disable 0 =Write -levelinghardware is enabled and all bytes

pass in DDR3 SDRAM.

16 Read-leveling | RO Only for the DDR3 mode or LPDDR2 mode
fail or 1=Any byteread -leveling fails or hardware is
hardware disabled in DDR3/LPDDR2 SDRAM.
disable 0=Read -leveling hardware is enabled and all bytes

pass in DDR3/LPDDR2 SDRAM.

15 AHB/AXI RO 1 = All AHB/AXI command queues are empty.
command 0 = All AHB/AXI command queues are not empty
gueue empty

14 Memory RO 1 = Memory controller command queue is empty.
controller 0 = Memory controller command queue is not
command empty.
gueue empty

13 ZQCL state RO 1 = DDR3 SDRAM is at the ZQCL state (Only for

DDR3).
0 = DDR3 SDRAM is at other states.
12 ZQCS state RO 1 = DDR3 SDRAM is at the ZQCS state (Only for
DDR3).
0 = DDR3 SDRAM is at other states.

11 Automatic RO 1 = DDR3 SDRAM is at the automatic power -down
power -down state.

State 0 = DDR3 SDRAM is at other states.

10 Self -refresh RO 1 = DDRx SDRAM is at the self  -refresh state.
state 0 = DDRx SDRAM is at other states.

9 Initial state RO 1 = DDRx SDRAM is at the initial state.

0 = DDRx SDRAM is not at the initial state.
8 Initial OK RO 1 = DDRx SDRAM initial is completed.
0 = DDRx SDRAM initial is not completed.
7 ZQCL RW This bit is programmed to move the controller to

enter the targeted state.

When the command is completed, this bit will be
cleared to zero.

1 = Move the memory controller to the ZQCL state
(Only for DDR3)

0 = No effect
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ZQCS

RwW

This bit is programmed to move the controller to
enter the targeted state.
When the command is completed, this bit will be

cleared to zero.

1 = Move the memory controller to the ZQCS state

(Only for DDR3)
0 = No effect

[5:4]

Register

mode

RwW

00 = Mode register (MRO in the DDR3 mode)

01 = Extended mode register 1 (MR1 in the DDR3

mode)

10 = Extended mode register 2 (MR2 in the DDR3

mode)

11 = Extended mode register 3 (MR3 in the DDR3

mode)

Exit
self -refresh

command

RwW

This bit is programmed to move the controller to
enter the targeted state.

When the command is completed, this bit will be
cleared to zero.

1 = Move the memory controller from the

self -refresh state

0 = No effect

MemCmd_srf
(Self -refresh

command)

RwW

This bit is programmed to move the controller to
enter the targeted state.

When the command is completed, this bit will be
cleared to zero.

1 = Move the memory controller to the self

state

0 = No effect

-refresh

MRS

command

RwW

This bit is programmed to move the controller to
enter the targeted state.
When the command is completed, this bit will be

cleared to zero.

Users should program MR/EMR/EMRS2/EMRS3 in
the Register Offsets = 0x08 and 0x0OC and offset =

0x04, bits[5:4] register mode.

Before starting the MRS command:

1 = Move the memory controller to mode register
state

0 = No effect

Initial

command

RwW

This bit is programmed to move the controller to
enter the targeted state.

When the command is completed, this bit will be
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cleared to zero.

Setting this bit to 616 wil
SDRAM initialization and DDR PHY compensation

block calibration.

After these tasks are completed, the signal bit[8] of
initial _ok wildl be set to
1 = Move the memory controller to the DDRx

SDRAM initial state

0 = No effect

45.6.3. Mode Register Set Value Register of MR and EMR (MRSVRO, Offset =
0x08)

This register defines the values of the mode registers andthe extended mode registers to be used in the
initial sequence. During the initialization of DDR2/DDR3 SDRAM, FTDDR3030 uses the values in this
register for the MRS command. FTDDR3030 only supports AL (Additive Latency)= ®0oin the DDR2/DDR3

mode.

If users want to modify the values of MR and EMR after initialization, Register Offset 0x08 should be

programmed, andthen bits[5:0] of Register Offsets 0x04 should be set to:

If Ox04[26] A MR _r ank=8el 0

0x04[5:0] =000010: Send the MRS command to modify the MR value of DDRx SDRAM rankO
0x04[5:0] =010010: Send the MRS command to modify the EMR value of DDRx SDRAM rankO
If Ox04[26] A MR _r ank=5%el o

0x04[5:0] = 000010: Send the MRS command to modify the MR value of DDRx SDRAM rankl

0x04[5:0] =010010: Send the MRS command to modify the EMR value of DDRx SDRAM rankl

For the LPDDR1 case, the EMR value of LPDDRL1 is put in 0x08[29:16] of the initial sequence. After the

initial sequence, if users want to issuethe MRS command to modify EMR of LPDDR1,

0x0C bits[13:0]  should be filled, andthen set bits[5:0] of Register Offsets 0x04 to issue one MRS
command:

If Ox04[26] A MR _r ank=8,el 0

0x04[5:0] =100010=Send the MRS commandto modify the EMR value of LPDDR1 SDRAM rankO
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Notes:

1. The mode register should be set as sequential burst length 4 in the DDR1/LPDDR1/DDR2 1:1 mode.

2. The mode register should be set as sequential burst length 8 in the DDR2/LPDDR2 1:2 mode.

3. The mode register should be set as Nibble sequential burst length fixed 8 in the DDR3 mode.

4. The mode register content write recovery should be set to the same value of the Timing Parameterl,
Register Offset = 0x18, bits[23:20], twr.

5. AL should be set to @6for the DDR2/DDR3 applications to improve the Write -to-Read or Read-to -Write

performance.

6. In the DDR2 mode, bit 26 of the Register Offset =0x08 DQS_B (DDR2 mode) and bit 3 of the Register
Offset = 0x020 should be set to the same value. For example, DDR2 SDRAM and DDR PHY should
operate in the same DQS mode, either in the differential mode or single -ended mode. DDR3 always

operates in different DQS modes.

7. The ADLL_RESETO bit of mode register will be automatically controlled by FTDDR3030 in the DDR

initialization sequence.

Table 4-12 Mode Register Set Value Register of MR and EMR (MRSVRO, Offset = 0x08)

Bit Name Type Default Value Description

[31:30] - - Rsvd Reserved

[29:16] Extended mode register RW 0 Extended mode register (MRL1 in the
DDR3 mode)

[15:14] - - Rsvd Reserved

[13:0] Mode register RwW 0 Mode register (MRO in the DDR3
mode)

4.5.6.4. Mode Register Set Value Register of EMR 2 and EMR 3 (MRSVR1, Offset
= 0x0C)

This register defines the mode register value and the extended mode register value to be used in the
MRS command after initiating DDR2/DDR3 SDRAM.

If users want to modify the values of EMR2 and EMR3 after initialization, Register Offset 0x10 should be
programmed first, and then bits[5:0] of Register Offsets 0x04 should be set to:

I f 0x04[26] AMR_rank_sel o = 0,

= 56b100010: Send the MRS command to modi fy
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O0x04[ 5: 0]

| f

O0x04[ 5: 0]

O0x04[ 5: 0]

0x04[26]

56b110010:

AMR_rank _se

56b100010:

56b110010:

Send the MRS:
lo = 1,

Send the MRS
Send the MRS:

command

command

command

Table 4-13 Mode Register Set Value Register of EMR 2 and EMR 3 (MRSVR1, Offset = 0x0C)

t

t

o

t

(¢}

0

modi fy
modi fy
modi fy

Bit Name Type Default Value Description

[31:30] - - Rsvd Reserved

[29:16] Extended mode register 3 RwW 0 Extended mode register 3 (MR3in
the DDR3 mode)

[15:14] - - Rsvd Reserved

[13:0] Extended mode register 2 RwW 0 Extended mode register 2 (MR2in
the DDR3 mode)

45.6.5. External RankO/Rankl Register (EXRANKR, Offset = 0x10)

Please note that the rank1 base address will be the rankO base address p

always enabled.

lus the rankO size, and rankO is

Please referto Table 4-14 ~ Table 4-16 for the rank type and size setting.

Please referto Table 4-15 if FTDDR3030 LOGIC_ADDR_YES is configured.

Please referto Table 4-16 if FTDDR3030_LOGIC_ADDR_NO is configured.

If FTDDR3030_ECC _YES is configured, only MA table 1 and 3 can be used.

Table 4-14 DDR RNK_TYPE Summary

FTDDR3030_LOGIC_ADDR_YES FTDDR3030_LOGIC_ADDR_NO
FTDDR3030_DDR_SUPPORT_TYPE_2,3,4,5 FTDDR3030_DDR_SUPPORT_TYPE_1
RNK_TYPE Row x Column x Bank RNK_TYPE Row x Column x Bank
0 13x10x3 0 12x8x2

1 14x10x3 1 12x9x2

2 15x10x3 2 13x9x2

3 16x10x3 3 12x10x2

4 16x11x3 4 13x10x2

5 14x9x3 5 14x10x2

6 14x11x3 6 Reserved

7 15x11x3 7 Reserved

(3) MA table3 (4) MA_table4
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FTDDR3030_LOGIC_ADDR_NO FTDDR3030_LOGIC_ADDR_NO
FTDDR3030_DDR_SUPPORT_TYPE_2,3/4 FTDDR3030_DDR_SUPPORT_TYPE_5
RNK_TYPE Row x Column x Bank RNK_TYPE Row x Column x Bank
0 13x9x2 0 13x9x2

1 13x10x2 1 13x9x3

2 14x10x2 2 14x9x3

3 12x10x3 3 12x10x3

4 13x10x3 4 13x10x3

5 14x10x3 5 14x10x3

6 15x10x3 6 15x10x3

7 16x10x3 7 13x10x2

Table 4-15 External RankO/Rankl Register (EXRANKR, Offset = 0x10) when
FTDDR3030_LOGIC_ADDR_YES is Configured

Bit Name Type | Default Description
Value
[31:24] RNKO_BASE | RW 0 This field isthe 8 -bit base address of the external rankO.
RNKO (Chip select 0) address range:
{ RNKO_BASE, 2606h0} ~ {{RNKO_BA

RNKO SIZE -16b1}

RNK1 (Chip select 1) address range:

{{ RNKO_BASE, 266h0} + RNKO_SI Z
260h0} + RNKO_SI ZE -406RmNK1 _SI ZE

[23:17] - - Rsvd Reserved

16 RNK1 _EN RW 0 Rankl enable

15 - - Rsvd Reserved

[14:12] RNK1 TYPE | RW 0 Select the rank type based on the MA table for rank1
FTDDR3030_DDR_SUPPORT _TYPE_2,3,4,5 can be
configured.
For example,

RA X CA X BA = (Row Address) X (Column Address) X
(Bank Address) =13 X 10 X 3, which indicates that the row
address is 13 bits, the column address is 10 bits, and the
bank address is 3 bits.

000=13X10X3

001=14X10X3

010=15X10X 3

011=16X10X3

100=16 X 11X 3

101 =14 X9X3
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110 =14 X11X 3
111=15X11X3

11 - - Rsvd Reserved

[10:8] RNK1_SIZE RW 0 Memory size of rankl
000: 64M bytes

001: 128M bytes
010: 256M bytes
011: 512M bytes
100: 1G bytes

101: 2G bytes

110: 4G bytes

111: 8G bytes

7 - - Rsvd Reserved

[6:4] RNKO_TYPE | RW 0 Select the rank type based on the MA table for rank0
FTDDR3030_DDR_SUPPORT_TYPE_2, 3, 4, 5 can be
configured.

RA X CA X BA = (Row Address) X (Column Address) X
(Bank Address) =13 X 10 X 3, which indicates that the row
address is 13 bits, the column address is 10 bits, and the
bank address is 3 bits.

000=13 X 10X 3

001=14 X 10X 3

010=15X10X 3

011=16 X10 X 3

100=16 X11 X 3

101=14 X9 X3

110=14 X11X 3

111=15X11 X3

3 - - Rsvd Reserved

[2:0] RNKO_SIZE | RW 0 Memory size of rank0
000: 64M bytes

001: 128M bytes
010: 256M bytes
011: 512M bytes
100: 1G bytes

101: 2G bytes

110: 4G bytes

111: 8G bytes

Hangzhou Vango Technologies, Inc. 134 / 889




V8130L Technical Reference Manual

Table 4-16 External RankO/Rankl Register (EXRANKR, Offset = 0x10) when

FTDDR3030_LOGIC_ADDR_NO is Configured

Bit Name Type | Default Description
Value
[31:24] RNKO_BASE | RW 0 This field is the 8 -bit base address of the external rankO.
RNKO (Chip select 0) address range:
{ RNKO_BASE, 246h0} ~ {{RNKO_BA
RNKO SIZE - 16 b1}
RNK1 (Chip select 1) address range:
{{RNKO_BASE, 246h0} + RNKO_SI Z
246h0} + RNKO_SI ZE -4 0RNK1_SI ZH
23 RNKO_BASE | RW 0 If FTDDR3030 _DDR_SUPPORT_TYPE_1 is configured,
bits[31:23]isthe9  -bit base address of the external rankO.
This bit is reserved for other hardware configuration.
RNKO (Chip select 0) address range:
{ RNKO_BASE, 2306h0} ~ {{RNKO_BA
RNKO_SIZE -16b1}}
RNK1 (Chip select 1) address range:
{{ RNKO_BASE, 2386h0} + RNKO_SI Z
236h0} + RNKO_SI ZE -4 6RNK1_SI ZH
If FTDDR3030_DDR_SUPPORT_TYPE_2/3/4/5 is
configured, this bit is 0.
[22:17] - - Rsvd Reserved
16 RNK1 _EN RwW 0 Rankl enable
15 - - Rsvd Reserved
[14:12] RNK1 TYPE |RW |0 If FTDDR3030_DDR_SUPPORT_TYPE_1 is configured as

(DDR1/LPDDR1), RNK1_TYPE will be as follows:
000=12X8X?2

001=12X9X?2

010=13X9X?2

011=12X10X 2

100=13X 10X 2

101 =14 X10X 2

Others = Reserved

If FTDDR3030_DDR_SUPPORT_TYPE_2, 3, 4 is configured
as (DDR2/DDR3), RNK1_TYPE will be as follows:

For example,

RA X CA X BA = (Row Address) X (Column Address) X
(Bank Address) =13 X 10 X 2, which indicates that the row
address is 13 bits, the column address is 10 bits, and the
bank address is 2 bits.

Note: If the hardware configuration, “define
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FTDDR3030_BANKNUM_4, is configured, BA (Bank
Address) will only support 2 bits.

000 =13 X9X2

001=13X10X2

010=14X10X?2

011 =12 X 10 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

100 =13 X 10 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

101 =14 X 10 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

110 =15 X 10 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

111 =16 X 10 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

If FTDDR3030_DDR_SUPPORT_TYPE_5is configured as
(DDR2/DDR3/LPDDR2), RNK1_TYPE will be as follows:
000 =13 X9X2

001 =13 X 9 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

010 = 14 X 9 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

011 =12 X 10 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

100 = 13 X 10 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

101 =14 X 10 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

110 =15 X 10 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

111 =13 X 10X2

11

Rsvd

Reserved

[10:8]

RNK1_SIZE

RwW

Memory size of rankl

000: Reserved

001: 32M bytes

010: 64M bytes

011: 128M bytes

100: 256M bytes

101: 512M bytes

110: 1G bytes

111: 2G bytes

If FTDDR3030_DDR_SUPPORT_TYPE_1 is configured,
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RNK_SIZE will be as follows:
000: 8M bytes

001: 16M bytes

010: 32M bytes

011: 64M bytes

100: 128M bytes

101: 256M bytes

110: 512M bytes

111: Reserved

Rsvd

Reserved

[6:4]

RNKO_TYPE

RwW

If FTDDR3030_DDR_SUPPORT_TYPE_1 is configured as

(DDR1/LPDDR1), RNKO_TYPE will be as follows:

000=12X8X2
001=12X9X2
010=13X9X 2
011=12X10X2
100=13X 10X 2
101 =14X10X 2

Others = Reserved

If FTDDR3030_DDR_SUPPORT_TYPE_2, 3, 4 is configured
as (DDR2/DDR3), RNKO_TYPE will be as follows:

For example,

RA X CA X BA = (Row Address) X (Column Address) X
(Bank Address) =13 X 10 X 2, which indicates that the row

address is 13 bits, the column address is 10 bits, and the

bank address is 2 bits.

Note: If the hardware configuration, “define

FTDDR3030_BANKNUM _4, is configured, BA (Bank

Address) will only support 2 bits.

000 =13 X9X?2

001=13X10X?2

010=14X10X 2

011 =12 X 10 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

100 =13 X 10 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

101 =14 X 10 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

110 =15 X 10 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

111 =16 X 10 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)
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If FTDDR3030_DDR_SUPPORT_TYPE_5 is configured as
(DDR2/DDR3/LPDDR?2), RNKO_TYPE will be as follows:
000 =13 X9X2

001 =13 X 9 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

010 =14 X 9 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

011 =12 X 10 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

100 =13 X 10 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

101 =14 X 10 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

110 =15 X 10 X 3 (Not supported on “define
FTDDR3030_BANKNUM_4)

111=13X10X 2

3 - - Rsvd Reserved

[2:0] RNKO_SIZE | RW 0 Memory size of rankO

000: Reserved

001: 32M bytes

010: 64M bytes

011: 128M bytes

100: 256M bytes

101: 512M bytes

110: 1G bytes

111: 2G bytes

If FTDDR3030_DDR_SUPPORT_TYPE_1 is configured,
RNKO_SIZE will be as follows:
000: 8M bytes

001: 16M bytes

010: 32M bytes

011: 64M bytes

100: 128M bytes

101: 256M bytes

110: 512M bytes

111: Reserved

Table 4-17 through Table 4-20 listthe available combinations of RNK_TYPE and RNK_SIZE for different
DDR1 memory widths.

Table 4-17 DDR1 Memory Width = 8 Bits

Hangzhou Vango Technologies, Inc. 138 / 889




V8130L Technical Reference Manual

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (8M byt el- - -
36hl (16M byt|36h3 (12 X 10|16Mbx8(128 Mb) 1
36h2 (32M byt|{36h4 (13 X 10|32Mbx8(256Mb) 1
36h3 (64M byt]|- - -
36h4 (128M by|- - -
36h5 (256M by|- - -
36h6 (512M by|- - -
36h7 (1G byt e|- - -

Table 4-18 DDR1 Memory Width = 16 Bits

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (8M bytel36h0 (12X8X2)|4Mbx16 (64 Mb) 1
36h1 (16M byt|{36h1 (12X9X2)|8Mbxl16 (128 Mb) 1
36h2 (32M byt|{36h2 (13X9X2)|16Mbx16 (256 Mb) 1
36h3 (12X10X2) 16 Mb x8 (128 Mb) 2
36h3 (64M byt|36h4 (13X10X2| 32Mbx16 (512 Mb) 1
32 Mb x8 (256 Mb) 2

36h4 (128M by|/36h5 (14X10X2|64Mbxl16(1Gb) 1
36h5 (256M by|- - -
36h6 (512M by|- - -
36h7 (1G byt e|- - -

Table 4-19 DDR1 Memory Width = 32 Bits

32 Mb x8 (256 Mb)

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (8M byt ¢- - -
36h1 (16M byt|36h0 (12X8X2)]|4Mbx16 (64 Mb) 2
36h2 (32M byt|36h1 (12X9X2)|8Mbx16 (128 Mb) 2
36h3 (64M byt|36h2 (13X9X2)]|16Mbx16 (256 Mb) 2
36h3 (12X10X2|16Mbx8 (128 Mb) 4
36h4 (128M by 36h4 (13X10X2|32Mbx16 (512 Mb) 2
4
2

w
(@}

h5 (256M by

36h5 (14X10X2

64 Mb x16 (1 Gb)

w
(@}

hé (512M by

36h7 (1G byte

Table 4-20 DDR1 Memory Width = 64 Bits

RNK_SIZE

RNK_TYPE

DDR Chip

DDR Chip Number
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36h0 (8M byt el- - -
36h1 (16M byt]|- - -
36h2 (32M byt|{36h0 (12X8X2)|4Mbx16 (64 Mb) 4
36h3 (64M byt({36h1 (12X9X2)|8Mbx16 (128 Mb) 4
36h4 (128M by/36h2 (13X9X2)|16Mbx16 (256 Mb) 4
36h3 (12X10X2|16Mbx8 (128 Mb) 8

36h5 (256M by/36h4 (13X10X2|32Mbx16(512Mb) 4
32 Mb x8 (256 Mb) 8

36h6 (512M by/36h5 (14X10X2|64Mbx16(1Gb) 4
36h7 (1G byt e|- - -

Table 4-21 lists the DDR2 configuration by different MA tables.

Table 4-21 DDR2 Configuration by Different MA Tables

DDR2 FTDDR3030_LOGIC_ADDR_YES FTDDR3030_LOGIC_ADDR_NO
RNK_TYPE (MA1) RNK_TYPE (MA3) RNK_TYPE (MA4)

13x9x2 N/A 0 0

13x10x2 N/A 1 N/A

14x10x2 N/A 2 N/A

13x10x3 0 4 4

14x10x3 1 5 5

15x10x3 2 6 6

16x10x3 3 7 N/A

Table 4-22 through Table 2-19 list the available combinations of RNK_TYPE and RNK_SIZE for different
DDR2 memory widths when FTDDR3030 LOGIC_ADDR_NO

is defined.

Table 4-22 DDR2 Memory Width = 8 Bits when FTDDR3030_LOGIC_ADDR_NO is defined

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (16M byt|- - -
36h1 (32M by t|(13X10X2) 32 Mb x8 (256 Mb) 1
36h2 (64M by t|(14X10X2) 64 Mb x8 (512 Mb) 1
36h3 (128M by| (14X10X3) 128 Mb x8 (1 Gb) 1
36h4 (256M b y| (15X10X3) 256 Mb x8 (2 Gb) 1
36h5 (512M by| (16X10X3) 512 Mb x8 (4 Gb) 1
36h6 (1G byte- - -
36h7 (2G bytel|- - -

Table 4-23 DDR2 Memory Width = 16 Bits when FTDDR3030_LOGIC_ADDR_NO is defined
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RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (16M byt|- - -
36h1 (32M byt|(13X9X2) 16 Mb x16 (256 Mb) 1
36h2 (64M by t|(13X10X2) 32 Mb x16 (512 Mb) 1
32 Mb x8 (256 Mb) 2
36h3 (128M by|(13X10X3) 64 Mb x16 (1 Gb) 1
(14X10X2) 64 Mb x8 (512 Mb) 2
36h4 (256M by|(14X10X3) 128 Mb x16 (2 Gb) 1
128 Mb x8 (1 Gb) 2
36h5 (512M byl (15X10X3) 256 Mb x16 (4 Gb) 1
256 Mb x8 (2 Gb) 2
36h6 (1G byt el (16X10X3) 512 Mb x8 (4 Gb) 2
36h7 (2G byt e|- - -

Table 4-24 DDR2 Memory Width = 32 Bits when FTDDR3030_LOGIC_ADDR_NO is defined

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (16M byt|- - -
36h1 (32M byt]|- _ -
36h2 (64M byt|(13X9X2) 16 Mb x16 (256 Mb) 2
36h3 (128M byl (13X10X2) 32 Mb x16 (512 Mb) 2
32 Mb x8 (256 Mb) 4
36h4 (256M byl (13X10X3) 64 Mb x16 (1 Gb) 2
(14X10X2) 64 Mb x8 (512 Mb) 4
36h5 (512M byl (14X10X3) 128 Mb x16 (2 Gb) 2
128 Mb x8 (1 Gb) 4
36h6 (1G byt el (15X10X3) 256 Mb x16 (4 Gb) 2
256 Mb x8 (2 Gb) 4
36h7 (2G byt el (16X10X3) 512 Mb x8 (4 Gb) 4

Table 4-25 DDR2 Memory Width = 64 Bits when FTDDR3030_LOGIC_ADDR_NO is defined

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (16M byt|- - -
36h1 (32M byt|- - -
36h2 (64M byt|- - -
36h3 (128M by (13X9X2) 16 Mb x16 (256 Mb) 4
36h4 (256M by| (13X10X2) 32 Mb x16 (512 Mb) 4
32 Mb x8 (256 Mb) 8
36h5 (512M by| (13X10X3) 64 Mb x16 (1 Gb) 4
(14X10X2) 64 Mb x8 (512 Mb) 8

Hangzhou Vango Technologies, Inc.

141 / 889




V8130L Technical Reference Manual

36h6 (1G byt el (14X10X3) 128 Mb x16 (2 Gb) 4
128 Mb x8 (1 Gb) 8
36h7 (2G byt el (15X10X3) 256 Mb x16 (4 Gb) 4
256 Mb x8 (2 Gb) 8

Table 4-26 through Table 2-23 list the available combinations of RNK_TYPE and RNK_SIZE for different

DDR2 memory widths when FTDDR3030_LOGIC_ADDR_YES is defined.

Table 4-26 DDR2 Memory Width = 8 Bits when FTDDR3030_LOGIC_ADDR_YES is defined

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (64M byt|{36h0 (13X10X3|64Mbx8 (512 Mb) 1
36h1 (128M by/36h1 (14X10X3|128Mbx8(1Gb) 1
36h2 (256M byl306h2 (15X10 X3|256Mbx8(2Gb) 1
36h3 (512M byl38h3 (16X10X3|512Mbx8(4Gb) 1
36h4 (1G byt e|- - -
36h5 (2G byt e|- - -
36h6 (4G byt e|- - -
36h7 (8G byt e|- - -

Table 4-27 DDR2 Memory Width = 16 Bits when FTDDR3030_LOGIC_ADDR_YES is defined

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number

36h0 (64M byt|- - -

36h1 (128M by[36h0 ( 13X10 X3|64Mbx16 (1Gb)

(@}
(@)

64Mb x8 (512 Mb)

o

36h2 (256M by[36h1 (14X10X3|128Mbx16(2Gb)

128 Mb x8 (1 Gb)

w
(@}
(@}

h3 (512M by[36h2 (15X10 X3|256Mbx16 (4 Gb)

256 Mb x8 (2 Gb)

N N[ P N| P N P

(o))
(@)

h4 (1G byte[36h3 (16X10X3|512Mbx8(4Gb)

(@}

hs5 (2G byt e|- - -

6h6 (4G byt e|- - -

3
3
3
3

6h7 (8G byt el- - -

Table 4-28 DDR2 Memory Width = 32 Bits when FTDDR3030_LOGIC_ADDR_YES is defined

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number

36h0 (64M byt|- - -

36h1 (128M by|- - -

o

36h2 (256M by|/36h0 ( 13X10 X3|64Mbx8 (512 Mb)

64Mb x16 (1 Gb)

o

36h3 (512M by|/36h1 (14X10X3|128Mbx8(1Gb)

4
2
4
2

128 Mb x16 (2 Gb)
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36h4 (1G byte[36h2 (15X10 X 3]256Mbx8(2Gb) 4

256 Mb x16 (4 Gb) 2
36h5 (2G byte[36h3 (16X10X3|512Mbx8(4Gb) 4
36h6 (4G byt el- - -
36h7 (8G byt el- - -

Table 4-29 DDR2 Memory Width = 64 Bits when FTDDR3030_LOGIC_ADDR_YES is defined

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (64M byt|- - -
36h1 (128M by|- - -
36h2 (256M by|- - -
36h3 (512M byl38h0 (13x10Xx 3| 64Mbx8 (512 Mb) 8
64Mb x16 (1 Gb) 4
36h4 (1G bytel3d6h1 (14x10x 3|128Mbx8(1Gb) 8
128Mb x16 (2 Gb) 4
36h5 (2G bytel36h2 (15x10x 3| 256Mbx8(2Gb) 8
256Mb x16 (4 Gh) 4
36h6 (4G bytel36h3 (16x10x 3|512Mbx8 (4 Gb) 8
36h7 (8G byt e|- - -

Table 4-30 lists the DDR3 configuration by different MA tables.

Table 4-30 DDRS3 Configuration by Different MA Tables

DDR3 FTDDR3030_LOGIC_ADDR_YES FTDDR3030_LOGIC_ADDR_NO
RNK_TYPE (MA1) RNK_TYPE (MA3) RNK_TYPE (MA4)

12x10x3 N/A 3 3

13x10x3 0 4 4

14x10x3 1 5 5

15x10x3 2 6 6

16x10x3 3 7 N/A

16x11x3 4 N/A N/A

Table 4-31 through Table 2-28 list the available combinations of RNK_TYPE and RNK_SIZE

DDR3 memory widths when FTDDR3030_LOGIC_ADDR_NO

is defined.

in different

Table 4-31 DDR3 Memory Width = 8 Bits when FTDDR3030_LOGIC_ADDR_NO is defined

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (16M byt|- - -
36h1 (32M byt|- - -
36h2 (64M by t|(13X10X3) 64 Mb x8 (512 Mb) 1
3 (128M byl (14X10X3) 128 Mb x8 (1 Gb) 1
3 (256 M byl (15X10X3) 256 Mb x8 (2 Gb) 1
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36h5 (512M byl (16X10X3) 512 Mb x8 (4 Gb) 1
36h6 (1G bytel- - -
36h7 (2G byte|- - -

Table 4-32 DDR3 Memory Width = 16 Bits when FTDDR3030_LOGIC_ADDR_NO is defined

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (16M byt|- - -
36h1 (32M byt|- - -
36h2 (64M byt|(12X10X3) 32 Mb x16 (512 Mb) 1
36h3 (128M by|(13X10X3) 64 Mb x16 (1 Gb) 1
64 Mb x8 (512 Mb) 2
36h4 (256M by|(14X10X3) 128 Mb x16 (2 Gb) 1
128 Mb x8 (1 Gb) 2
36h5 (512M byl (15X10X3) 256 Mb x16 (4 Gb) 1
256 Mb x8 (2 Gb) 2
36h6 (1G byt el (16X10X3) 512 Mb x16 (8 Gh) 1
512 Mb x8 (4 Gb) 2
36h7 (2G byt e|- - -

Table 4-33 DDR3 Memory Width = 32 Bits when FTDDR3030_LOGIC_ADDR_NO is defined

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (16M byt|- - -
36h1 (32M byt|- - -
36h2 (64M byt|- g -
36h3 (128M byl (12X10X3) 32 Mb x16 (512 Mb) 2
36h4 (256M byl (13X10X3) 64 Mb x16 (1 Gb) 2
64 Mb x8 (512 Mb) 4
36h5 (512M byl (14X10X3) 128 Mb x16 (2 Gb) 2
128 Mb x8 (1 Gb) 4
36h6 (1G byt el (15X10x3) 256 Mb x16 (4 Gb) 2
256 Mb x8 (2 Gb) 4
36h7 (2G byt e|(16X10X3) 512 Mb x16 (8 Gb) 2
4

512 Mb x8 (4 Gb)

Table 4-34 DDR3 Memory Width = 64 Bits when FTDDR3030_LOGIC_ADDR_NO is defined

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (16M byt|- - -
36h1 (32M byt|- - -
36h2 (64M byt|- - -
36h3 (128M by|- - -
3 (256 M byl (12X10X3) 32 Mb x16 (512 Mb) 4
3 (512M byl (13X10X3) 64 Mb x16 (1 Gb) 4
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64 Mb x8 (512 Mb) 8
36h6 (1G byt el (14X10X3) 128 Mb x16 (2 Gb) 4
128 Mb x8 (1 Gb) 8
36h7 (2G byt el (15X10X3) 256 Mb x16 (4 Gb) 4
256 Mb x8 (2 Gb) 8

Table 4-35 through Table 2-32 list the available combinations of RNK_TYPE and RNK_SIZE in different

DDR3 memory widths when FTDDR3030_LOGIC_ADDR_YES is defined.

Table 4-35 DDR3 Memory Width = 8 Bits when FTDDR3030_LOGIC_ADDR_YES is defined

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (64M byt|{36h0(13X10X3)|64Mbx8 (512 Mb) 1
36h1 (128M by/36h1(14X10X3)|128Mbx8(1Gb) 1
36h2 (256M byl36h2(15X10X3)|256Mbx8(2Gb) 1
36h3 (512M by|l36h3(16X10X3)|512Mbx8(4Gb) 1
36h4 (1G bytel36h4(16X11X3)|1Gbx8(8Gh) 1
36h5 (2G byt e|- - -
36h6 (4G byt e|- - -
36h7 (8G byt e|- - -
Table 4-36 DDR3 Memory Width = 16 Bits when FTDDR3030_LOGIC_ADDR_YES is defined
RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (64M byt|- - -
36h1 (128M by/36h0 (13X10 X3|64Mbx16 (1Gb) 1
64Mb x8 (512 Mb) 2
36h2 (256M byl36h1 (14X10 X3|128Mbx16(2Gb) 1
128 Mb x8 (1 Gb) 2
36h3 (512M by/386h2 (15X10 X325 Mbx16 (4Gb) 1
256 Mb x8 (2 Gb) 2
36h4 (1G bytel36h3 (16X10 X3|512Mbx16(8Gb) 1
512 Mb x8 (4 Gb) 2
36h5 (2G bytel36h4 (16X11X3|1Gbx8(8Gh) 2
36h6 (4G bytel- - -
36h7 (8G bytel- - -
Table 4-37 DDR3 Memory Width = 32 Bits when FTDDR3030_LOGIC_ADDR_YES is defined
RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (64M byt|- - -
36h1 (128M by|- - -
36h2 (256M by/36h0 (13X10 X3|64Mbx8 (512 Mb) 4
64Mb x16 (1 Gb) 2
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36h3 (512M by/36h1 (14X10X3|128Mbx8(1Gb) 4
128 Mb x16 (2 Gb) 2
36h4 (1G bytel3dh2 (15X10X3|256Mbx8(2Gb) 4
256 Mb x16 (4 Gb) 2
36h5 (2G bytel3d6h3 (16X10X3|512Mbx8(4Gb) 4
512 Mb x16 (8 Gb) 2
36h6 (4G bytel3dh4 (16X11X3|1Gbx8(8Gh) 4
36h7 (8G byt e|- - -

Table 4-38 DDR3 Memory Width = 64 Bits when FTDDR3030_LOGIC_ADDR_YES is defined

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (64M byt|- - -
36h1 (128M by|- - -
36h2 (256M by|- - -
36h3 (512M by/36h0 (13x10x 3|64Mbx8 (512 Mb) 8
64Mb x16 (1 Gb) 4
36h4 (1G byte/36h1 (14x10x 3|128Mbx8(1Gh) 8
128Mb x16 (2 Gb) 4
36h5 (2G bytel3o6h2 (15x10x 3|256Mbx8(2Gb) 8
256Mb x16 (4 Gb) 4
36h6 (4G bytel3oh3 (16x10x3|512Mbx8(4Gb) 8
512Mb x16 (8 Gb) 4
36h7 (8G bytel3oh4 (16X11X3|1Gbx8(8Gh) 8

Table 4-39 lists the LPDDR2 configuration by different MA tables.

Table 4-39 LPDDR2 Configuration by Different MA Tables

LPDDR2 FTDDR3030_LOGIC_ADDR_YES FTDDR3030_LOGIC_ADDR_NO
RNK_TYPE (MA1) RNK_TYPE (MA3) RNK_TYPE (MA4)

13x9x2 N/A 0 0

13x10x2 N/A 1 7

13x9x3 N/A N/A 1

13x10x3 0 4 4

14x9x3 5 N/A 2

14x10x3 1 5 5

15x10x3 2 6 6

15x11x3 7 N/A N/A

Table 4-40 through

Table 4-42 listthe available combinations of RNK_TYPE and RNK_SIZE in different
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LPDDR2 memory widths when FTDDR3030_LOGIC_ADDR_NO is defined.

Table 4-40 LPDDR2 Memory Width = 16 Bits when FTDDR3030_LOGIC_ADDR_NO is defined

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (16M byt|- - -
36h1 (32M by t]|(13X9X2) 16 Mb x16 (256 Mb ) 1
36h2 (64M byt|(13x10x2) 32Mb x16 (512 Mb) 1
36h3 (128M by|(13X10X3) 64 Mb x16 (1 Gb) 1
36h4 (256M by|(14X10X3) 128 Mb x16 (2 Gb) 1
36h5 (512M by|- - -
36h6 (1G byt e|- - -
36h7 (2G byt e|- - -

Table 4-41 LPDDR2 Memory Width = 32 Bits when FTDDR3030_LOGIC_ADDR_NO is defined

w
(@}

h5 (512M by| (14X10X3)

128 Mb x32 (4 Gb)

128 Mb x16 (2 Gb)

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (16M byt|- - -
36h1 (32M byt|- - -
36h2 (64M byt|(13X9X2) 16 Mb x32 (512 Mb) 1
16 Mb x16 (256 Mb) 2
36h3 (128M byl (13X9X3) 32 Mb x32 (1 Gb) 1
(13x10x2) 32Mb x16 (512 Mb) 2
36h4 (256M byl (14X9X3) 64 Mb x32 (2 Gb) 1
(13X10X3) 64 Mb x16 (1 Gb) 2
1
2
1

36h6 (1G byt e| (15X10X3)

256 Mb x32 (8 Gb)

36h7 (2G byt e|-

Table 4-42 LPDDR2 Memory Width = 64 Bits when FTDD

R3030_LOGIC_ADDR_NO is defined

36h6 (1G byt e| (14X10X3)

128 Mb x32 (4 Gb)

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (16M byt|- - -
36hl1 (32M byt|- - -
36h2 (64M byt|- - -
36h3 (128M byl (13X9X2) 16 Mb x32 (512 Mb) 2
16 Mb x16 (256 Mb) 4
36h4 (256M by| (13X9X3) 32 Mb x32 (1 Gb) 2
(13x10x2) 32Mbx16 (512 Mb) 4
36h5 (512M by (14X9X3) 64 Mb x32 (2 Gb) 2
(13X10X3) 64 Mb x16 (1 Gb) 4
2
4

128 Mb x16 (2 Gb)
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36h7

(2G byte

(15X10X3)

256 Mb x32 (8 Gb)

2

Table 4-43 through Table 4-45 listthe available combinations of RNK_TYPE and RNK_SIZE in different
LPDDR2 memory widths when FTDDR3030_LOGIC_ADDR_YES is defined.

Table 4-43 LPDDR2 Memory Width = 16 Bits when FTDDR3030_LOGIC_ADDR_YES is defined

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (64M byt|- - -

36h1 (128M by[36h0 ( 13x10x 3|64Mbx16 (1Gb) 1

36h2 (256M by[36h1 (14x10x 3|128Mbx16(2Gb) 1

36h3 (512M by|- - \

36h4 (1G bytel36h7(15x11x3)]|512Mbx16(8Gb) 1

36h5 (2 G byt|- - -

306h6 (4 G byt|- - -

36h7 (8 G byt|- - -

Table 4-44 LPDDR2 Memory Width = 32 Bits when FTDDR3030_LOGIC_ADDR_YES is defined

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (64M byt|- - -
36h1 (128M by|- - -
36h2 (256M byl386h0 (13x10x 3 64Mbx16 (1Gb) 2
36h5 (14x9x3)|64Mbx32 (2Gb) 1
36h3 (512M byl36h1 (14x10x 3| 128Mbx16(2Gh) 2
128Mbx32(4Gb) 1
36h4 (1G bytel36h2(15x10x3)|256Mbx32(8Gh) 1
36h5 (2G bytel306h7(15x11x3)]|512Mbx16(8Gb) 2
36h6 (4G byt e|- - -
36h7 (8G byt e|- - -

Table 4-45 LPDDR2 Memory Width = 64 Bits when FTDD

R3030_LOGIC_ADDR_YES is

defined

RNK_SIZE RNK_TYPE DDR Chip DDR Chip Number
36h0 (64M byt|- - -
36h1 (128M by|- - -
36h2 (256M by]l- - -
36h3 (512M by/36h0 (13x10x 3|64Mbx16 (1Gb) 4
36h5 (14x9x3)|64Mbx32 (2Gb) 2
36h4 (1G byte/36h1l (14x10x 3| 128Mbx16(2Gh) 4
128Mbx32(4Gb) 2
36h5 (2G bytel36h2(15x10x3)]|256Mbx32(8Gh) 2
36h6 (4G byte36h7(15x11x3)]|512Mbx16(8Gh) 2
36h7 (8G byt el- - -
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45.6.6. Timing ParameterO  Register (TMPRO, Offset =0x14)

Please note that all parameters are related to the  MCIk cycles. If the AMCIK:DRAM clock = 1:2 0 mode is
used, the parameters should be set to half value of the DRAM clock cycles. The programmable value of

0 is invalid.

Table 4-46 Timing Parameter O Register (TMPRO, Offset = 0x14)

Bit Name | Type | Default Description
Value

[31:24] TRFC | RW 0 Refresh -to - Active/Refresh command period
86h0 = Not wused
86hl = 2 MClIlk cycles
86h2 = 3 MCIKk cycl es
86hff = 256 MCIlIl k cycl es

[23:21] - - Rsvd Reserved

[20:16] TFAW | RW 0 4-bank activate windows
56h0 = Not wused
56h1 = 2 MCIlI Kk cycl es
56h2 = 3 MCIk cycl es
56h1f = 32 MCIk cycl es
Notes:

1. The 5th Active command next to four consecutive Active
commands will be constrained by the greater value of TRC, TRAS,
and TFAW.

2. The minimum Active  -to -Active command period for different
banks will also be constrained by the priority of command
scheduler selecting Write/Read/Active commands. The

Write/Read commands have higher priority than the Active

command.

[15:14] - - Rsvd Reserved

[13:8] TRC RW 0 Active -to - Active command period for the same bank
66h0 = Not wused
66h1 = 2 MCI Kk cycl es
66h2 = 3 MCIk cycl es
66h3f = 64 MCIk cycl es

[7:5] - - Rsvd Reserved

[4:0] TRAS | RW 0 Active -to -Precharge period

This parameter specifies the minimum period of an opened row.
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56h0 = Not wused

56hl1 = 2 MCIlIk cycl es
56h2 = 3 MCIlk cycl es

é

56h1f = 32 MClk cycles

45.6.7. Timing Parameterl  Register (TMPR1, Offset =0x18)

Please note that some parameters arerelated to the MClk cycles. If the AMCIkK:DRAM clock = 1:2 6 mode
is used, the parameters should be setto half value of the DRAM clock cycles, except TWR and TWTR .
TWR and TWTR should be set in terms of the DRAM clock cycles. tw.is the DRAM write latency.

For DDR1, tw.= 1

For DDR2, tw. = AL (Additive Latency) + CL (CAS Latency) - 1
For DDR3, tw. = AL (Additive Latency) + CWL (CAS Write Latency)
(FTDDR3030 only supports AL = ®9

Table 4-47 Timing Parameter 1 Register (TMPR1, Offset = 0x18)

Bit Name Type Default Description
Value

31 - - Rsvd Reserved

[30:28] TWTR RwW 0 Internal write -to-read delay
READ command after the last write data delay cycle
I f the MCI k: DRAM clock is in the
36h0 = Not wused
36hl = 2 DRAM clock cycl es
36h2 = 3 DRAM clock cycl es
36h3 = 4 DRAM clock cycl es
36h4 = 5 DRAM clock cycl es
36h5 = 6 DRAM clock cycl es
36h6 = 7 DRAM clock cycl es
36h7 = 8 DRAM clock cycl es
I f the MCI k: DRAM clock is in the
tWL is odd.
36h0 = Not wused
36hl = 3 DRAM clock cycl es
36h2 = 5 DRAM clock cycl es
36h3 = 5 DRAM clock cycl es
36h4 = 7 DRAM clock cycl es
36h5 = 7 DRAM clock cycl es
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precharge command cycle.

36h6 = 9 DRAM clock cycl es
36h7 = 9 DRAM clock cycl es
tWL is even.
36h0 = Not wused
36hl1 = 4 DRAM clock cycl es
36h2 = 4 DRAM clock cycl es
36h3 = 6 DRAM clock cycl es
36h4 = 6 DRAM clock cycl es
36h5 = 8 DRAM clock cycl es
36h6 = 8 DRAM clock cycl es
36h7 = 10 DRAM clock cycl es
27 - - Rsvd Reserved
[26:24] TRTP RwW 0 Internal read -to-precharge delay
If FTDDR3030_DDR_SUPPORT_TYPE 1 is configured, this field
should be set as 306h1.
36h0 = Not wused
36h1 = 2 MCI Kk cycl es
36h2 = 3 MCI Kk cycl es
36h7 = 8 MCI Kk cycl es
[23:20] TWR RwW 0 Write recovery time

The last non -write data cycle at the MCLK rising edge to the

I f the MCI k: DRAM clock is in the
46h0 = Not wused
46hl = 2 DRAM clock cycl es
46h2 = 3 DRAM clock cycl es
46h3 = 4 DRAM clock cycl es
46hf = 16 DRAM clock cycl es
I f the MCI k: DRAM clock is in the
tWL is odd.
36h0 = Not wused
36hl = 3 DRAM clock cycl es
36h2 = 5 DRAM clock cycl es
36h3 = 5 DRAM clock cycl es
36h4 = 7 DRAM clock cycl es
36h5 = 7 DRAM clock cycl es
36h6 = 9 DRAM clock cycl es
36h7 = 9 DRAM clock cycl es
36h8 = 11 DRAM clock cycl es
36h9 = 11 DRAM clock cycl es
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36ha = 13 DRAM clock cycl es
36hb = 13 DRAM clock cycl es
36hc = 15 DRAM clock cycl es
36hd = 15 DRAM clock cycl es
36he = 17 DRAM clock cycl es
36hf = 17 DRAM clock cycl es
I f the MCI k: DRAM clock is in
tWL is even
36h0 = Not wused
36hl = 4 DRAM clock cycl es
36h2 = 4 DRAM clock cycl es
36h3 = 6 DRAM clock cycl es
36h4 = 6 DRAM clock cycl es
36h5 = 8 DRAM clock cycl es
36h6 = 8 DRAM clock cycl es
36h7 = 10 DRAM clock cycl es
36h8 = 10 DRAM clock cycl es
36h9 = 12 DRAM clock cycl es
36ha = 12 DRAM clock cycl es
36hb = 14 DRAM clock cycl es
36hc = 14 DRAM clock cycl es
36hd = 16 DRAM clock cycl es
36he = 16 DRAM clock cycl es
36hf = 18 DRAM clock cycl es
[19:16] TMOD RwW 0 The mode register sets the command update delay.
46h0 = Not wused
46hl = 2 MClIlk cycl es
46h2 = 3 MCIlk cycl es
46hf = 16 MCIlIl Kk cycl es
[15:12] TMRD RW 0 Cycle time of the load mode register command
46h0 = Not wused
46hl = 2 MClk cycl es
46h2 = 3 MClk cycl es
46h3 = 4 MClk cycl es
46hf = 16 MCI Kk cycl es
[11:8] TRP RW 0 Precharge period
46h0 = Not wused
46hl1l = 2 MClk cycl es
46h2 = 3 MClk cycl es
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46hf = 16 MCl k cycl es
[7:4] TRRD RW 0 Active -to - Active command period for different banks

46h0 = Not wused

46h1 = 2 MCIk cycles

46h2 = 3 MCIk cycles

46hf = 16 MCIk cycl es

Note: The minimum Active  -to-Active command period for
different banks will be constrained by the priority of
Write/Read/Active commands selected by the command
scheduler. The Write/Read commands have higher priority than

the Active command.

[3:0] TRCD RW 0 The minimum delay between the active and read/write
commands
46h0 = Not wused
46h1l = 2 MClk cycles
46h2 = 3 MCIk cycl es
46hf = 16 MCIlI Kk cycl es

45.6.8. Timing Parameter 2 Register (TMPR2, Offset =0x1C)

Please note that some parameters are related to the MCIk cycles. If the AMCIK:DRAM clock = 1:2 6 mode

is used, the parameters shouldbe setto half value of the DRAM clock cycles.

tw. = Write latency in terms of the DRAM clock cycles

tre = Read latency in terms of the DRAM clock cycles

FTDDR3030 only supports AL = 0.

For DDR1, tw.= 1

For DDR2, twi. = AL (Additive Latency) + CL (CAS Latency) - 1
For DDR3, tw. = AL (Additive Latency) + CWL (CAS Write Latency)
For DDR1,t r. = CL (CAS Latency)

For DDR2, DDR3, tr.= AL (Additive Latency)+ CL (CAS Latency)

Users canrefer to Appendix 4.5 for the interval counting examples of the Write -to-Read, Write -to -Write,

Read-to-Read, and Read-to-Write commands.
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Table 4-48 Timing Parameter 2 Register (TMPR2, Offset = 0x1C)

Default
Bit Name Type Description
Value
Controller specific
Additional delay cycles from the write command to the read
command for accessing different ranks
The programmed value compensates the unbalanced trace or
I/0 delay between different ranks of DDRx SDRAM to avoid the
DQS driving contention.
I f the MCI k: DRAM clock is in the
26h0 = No additional del ay cl ock
26hl = Add additional one DRAM ¢
26h2 = Add additional two DRAM ¢
26h3 = Add additional three DRAN
[31:30] TWtoR_ctrl RwW 0
I f the MCI k: DRAM clock is: in the
(tRL - tWL) is odd.
26h0 = No additional del ay c¢cl ock
26hl = Add additional two DRAM ¢
26h2 = Add additional two DRAM ¢
26h3 = Add additional four DRAM
(tRL - tWL) is even.
26h0 = No additional del ay c¢cl ock
26h1 = No additional del ay c¢cl ock
26h2 = Add additional two DRAM g
26h3 = Add additional two DRAM g
Controller specific
Additional delay cycles from the write command to the write
command
I f the MCI k: DRAM clock is in thgeg
26h0 = No additional del ay c¢cl ockK
26h1 = Add additional one DRAM g
[29:28] TWtoW ctrl | RW 0 26h2 = Add additional two DRAM ¢
26h3 = Add additional two DRAM g
I f the MCI k: DRAM clock is in thg¢g
26h0 = No additional delay cl ock
26h1 = Add additional two DRAM g
26h2 = Add additional four DRAM
26h3 = Add additional six DRAM g
Controller specific
(27:26] TRIoR ct .y 0 Additional delay cycles from the read command to the read
command
I f the MCI k: DRAM clock is in thg¢g
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86h0 = Not used

86hl = 1x8 MCIk cycles
86h2 = 2x8 MCIk cycles
86hff = 255x8 MClk cycl es
Notes:

26h0 = No additional delay <cl ock
26h1 = Add additional one DRAM g
26h2 = Add additional two DRAM g
26h3 = Add additional three DRAN
I f the MCI k: DRAM clock is in the
26h0 = No additional del ay c¢cl ock
26hl = Add additional two DRAM ¢
26h2 = Add additional four DRAM
26h3 = Add additional si x DRAM g
Controller specific

Additional delay cycles from the read command to the write

command

DQS will be driven by different devices in the read and write
operations. The programmed value will compensate the

round -trip delay between the chip and DDRx SDRAM to avoid

the DQS driving contention. Users should adjust this value to

avoid the Read DQS/DQ and the Write DQS/DQ driving

contention.

[25:24] TRtoW_ctrl RW 0 I f the MCI k: DRAM clock is in the
26h0 = No additional del ay c¢cl ock
26h1 = Add additional one DRAM g
26h2 = Add additional two DRAM g
26h3 = Add additional three DRAN
I f the MCI k: DRAM clock is in theg
26h0 = No additional del ay c¢cl ockK
26h1 = Add additional two DRAM g
26h2 = Add additional four DRAM
26h3 = Add additional six DRAM g

[23:16] - - Rsvd Reserved
Exit from the self -refresh mode to a command period
This value should be programmed to the maximum of tXSNR
and tXSRD in the DDR1/DDR2 mode.

This value should be programmed to the maximum of tXS and
tXSDLL in the DDR3 mode.
This value should be programmed tXSR in the LPDDR1 and

[15:8] TXSR RW |0 LPDDR2 mode.

Hangzhou Vango Technologies, Inc. 155 / 889



V8130L Technical Reference Manual

(1) If FTDDR030_CMDBUF_YES is configured, there will be
four additional MCIk guard time to compensate the internal
exiting self -refresh command to the DDR PHY /O delay

If FTDDR030_CMDBUF_NO is configured, there will be three
additional MClk guard time to compensate the internal exiting
self -refresh command to the DDR PHY I/O delay

(2) The first active command after exiting the self -refresh
state should conform to all the following timing constraints:

1. TXSR

2. DDRx PHY BYTEn_UPDATE_ACK assertion time (For the
DDR23 Combo PHY)

3. tZQCS and tZQoper if Register Offset 0x4C hits[17:16]
ZQCS/ZQCL update is enabled.

Average periodic refresh interval
One refresh command should be issued if the refresh counter
equals to the refresh interval. Please note that bit 7 is only for

selecting between x32T and x8T.

Bit 7 = 106b0:

86b0_000_0000 = Not wused

86b0_000_0001 = 1 x32 MCIl Kk cycl ¢
7:0] TREFI RW 0 86b0_000_0010 = 2 x32 MClIl Kk cycl ¢

86b0_ 111 1111 = 127 x32 MCIl Kk cyc

bit 7 = 16b1l:

86b1 000 _0000 = Not wused

86b1 000 _0001 = 1 x8 MClIKk cycl es

86b1 000_0010 = 2 x8 MClIKk cycl es

86b1 111 1111 = 127 x8 MClk cycl

4.5.6.9. DDRxPHY Command and Data Block Control Register (PHYCRO, Offset
= 0x20)

When both bit 15, fAauto_io_deep_pdnodo, and bit 7, Aauto_i

I/ O enabl e wil!/l follow the setting of bit 15, Afauto_io_d
I n order to prevent the | /O enable switch too frequesattl vy,
to 06016:

(1) dgie, CMDADDROEN will be disabled when the power -down period is larger than 10 MCIk cycles.

(2) CLKOENO will be disabled when the self -refresh period is larger than 10 MCIk cycles.
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Note: BYTEO_FLDO, BYTE2_FLDO, BYTE4_FLDO, and BYTE6_FLDO are used in the 16

-bit DDR2 PHY.

Table 4-49 DDRx PHY Command and Data Block Control Register (PHYCRO, Offset = 0x20)

Bit Name Type Default Description
Value

31 BYTE7_FLDO RO 0 Byte 7 DLL lock flag indicates that DLL is at the lock
state.
16b1 = DLL is at the lock s
16b0 = DLL is not at the 1o
This bit is existed when
FTDDR3030_MAX_MEM_WIDTH_64 is configured.

30 BYTE6_FLDO RO 0 Byte 6 DLL lock flag indicates that DLL is at the lock
state.
16b1 = DLL is at the Il ock s
16b0 = DLL is not at the I|o
This bit is existed when
FTDDR3030_MAX_MEM_WIDTH_64 is configured.

29 BYTE5 FLDO RO 0 Byte 5 DLL lock flag indicates that DLL is at the lock
state.
16b1 = DLL is at the Il ock s
16b0 = DLL is not at the Ilo
This bit is existed when
FTDDR3030_MAX_MEM_WIDTH_64 is configured.

28 BYTE4 _FLDO RO 0 Byte 4 DLL lock flag indicates that DLL is at the lock
state.
16b1 = DLL is at the Il ock s
16b0 = DLL is not at the Ilo
This bit is existed when
FTDDR3030_MAX_MEM_WIDTH_64 is configured.

27 BYTE3 _FLDO RO 0 Byte 3 DLL lock flag indicates that DLL is at the lock
state.
16b1 = DLL is at the |l ock s
16b0 = DLL is not at the Ilo
This bit is existed when
FTDDR3030_MAX_MEM_WIDTH_64 or
FTDDR3030_MAX_MEM_WIDTH_32 is configured.

26 BYTE2_FLDO RO 0 Byte 2 DLL lock flag indicates that DLL is at the lock
state.
16b1 = DLL is at the Il ock s
16b0 = DLL is not at the Ilo

This bit is existed when
FTDDR3030_MAX_MEM_WIDTH_64
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FTDDR3030_MAX_MEM_WIDTH_32 is configured.

25 BYTE1 FLDO RO 0 Byte 1 DLL lock flag indicates that DLL is at the lock
state.
16b1 = DLL is at the | ock s
16b0 = DLL is not at the 1o
24 BYTEO_FLDO RO 0 Byte 0 DLL lock flag indicates that DLL is at the lock
state.
16b1 = DLL is at the Il ock s
16b0 = DLL is not at the 1o
[23:18] - - Rsvd Reserved
17 phy_odd RwW 0 RE_ODD and WR_ODD signal usages for DDRx PHY
16b1 = DDR PHY Data bl ock i
DFI_RDDATA_EN_PO_BYTEn, RE_ODD,
DFI_WRDATA_EN_P0_BYTEn, and WR_ODD.
16b0 = Data clock is contro
DFI_RDDATA_EN_PO_BYTEn,
DFI_RDDATA_EN_P1_BYTEn,
DFI_WRDATA_EN_PO_BYTEn, and
DFI_WRDATA_EN_P1_BYTEn.
RE_ODD and WR_ODD are not used by DDRx PHY.
16 fldo_cmd RO 0 DDR3 PHY only
16b1 = Command bl ock DLL is
16b0 = Command bl ock DLL is
15 auto_io_deep_pdn RW 0 Automatic control of the I/O input buffer at the
power -down state
16b1 = Enabl e
16b0 = Disabl e
When auto_io_deep_pdn is enabled, CMDADDROEN
and dgie will be disabled at the automatic
power -down state; and CLKOENO, CMDADDROEN,
dgie, and ODTOE will be disabled at the self -refresh
state.
14 SELFBIAS RW 0 VREF selection
16b1 = DDR PHY uses the int
16b0 = DDR PHY uses the ext
13 CONUPDATE RW 1 DDR PHY DLL update enable control
16b1 = FTDDR3030 wi set f
616 to DDRx PHY at the init
ABYTEn_UPDATE_ACKO = 1 to f

DLL update sequence.

i
SEEENT A,

ABEEE 5B
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16b0 = FTDDR3030 wil/l not s

to 616 to DDRx PHY at the i
12 CLKPHASESHIFT RwW 0 DDR PHY input clock for the DDR SDRAM phase

16b0 = Clock position is at

the DDR command.
16bl = Clock position is at

the DDR command.

11 dgie RW 1 DQ and DQS receivers enable

16b1 = Enabl e

16b0 = Disabl e

Note: In the automatic power -down mode, the dgie
bit will be controlled by hardware if auto_ioctrl_pdn

or auto_io_deep_pdn is set
DDRx PHY should be reset before normal operation if
dgie is set to 60606.

dgie is duplicated to the BYTEn_DQIE pins for each

byte (n=0~7).

10 CLKOENO RW 1 The input controls DDR PHY CK and CKB.

16b1 = Enabl e

16b0 = Disabl e

Note: In the self  -refresh mode, the CLKOENO bit will

be controlled by hardware if auto_ioctrl_pdn or

auto_ _io_deep_pdn is set to
9 CMDADDROEN RwW 1 The input controls of the DDR PHY ADDR, BA, RAS,

CAS, WE, and CS drivers

16bl1 = Enabl e

16b0 = Disabl e

Note: In the automatic power -down mode, the
CMDADDROEN bit will be controlled by hardware if

auto_ioctrl _pdn or auto_io_

8 ODTOEN RW 1 Enable input drivers of ODT

16bl1l: Enabl e

16b0: Disabl e

Note: In the self  -refresh mode, the ODTOE bit will be
controlled by hardware if auto_io_deep_pdn is set to

016.

7 auto_io_ctrl_pdn RW 0 Automatic control of the I/O Input buffer at
power -down state

16bl1 = Enabl e

16b0 = Disabl e

When auto_io_ctrl_pdn is enabled, cmdaddroen and

dgie will be disabled at the automatic power -down
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state and clkoen will be disabled at the self -refresh
state.

[6:4] ODTMD_DQS [2:0] RwW 1 Set the ODT value of DDR2 PHY, only ODTMDI[1:0] is
used for DDR2 PHY:
36b010: ODT = 150 n
36b001: ODT = 75 n
36b011: ODT = 50 n

36b00O0: ODT is disabl ed.
Set the ODT value of the DDR2/DDR3 Combo PHY:

36b111: ODT = 20 n
36b110: ODT = 24 n
36b101: ODT = 30 n
30b100: ODT = 40 n
36b011: ODT = 40 n
36b010: ODT = 60 n
36b001: ODT = 120 n
36b000: ODT is disabl ed.
3 phy resetn_ SRX RwW 0 Enable automatically reset D -PHY after exiting the
enable self -refresh mode
16b1l1 = Enabl e
16b0 = Disabl e
[2:0] ODTMD_DQ [2:0] RwW 1 Set the ODT value of DDR2 PHY, only ODTMDI[1: 0]is
used for DDR2 PHY:
36b010: ODT = 150 n
36b001: ODT = 75 n
36b011: ODT = 50 n

36b00O0: ODT is disabl ed.
Set the ODT value of the DDR2/DDR3 Combo PHY:

36b111: ODT = 20 n

36b110: ODT = 24 n

36b101: ODT = 30 n

36b100: ODT = 40 n

36b011: ODT = 40 n

36b010: ODT = 60 n

36b001: ODT = 120 n

36b000: ODT is disabl ed.
Figure 4-17 illustrates the DDR PHY /O control timing based on MCIk when entering into the self -refresh
mode if Aauto_io_ded@p.pdnodo i s set to O
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MClk

ddr_cke_in0
clkoen
cmdaddroen
dgie

odtoen

ddr_sif_ack_level

U

|
|
|
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Figure 4-17. DDR PHY 1/O Control Timing when Entering into Self -refresh Mode

Figure 4-18 illustrates the DDR PHY I/O control timing based on MClk when exiting from the self -refresh

mode i

f Aauto_io_deep_pdno

is set to 616.

MCIK|
ddr_cke_in0
clkoen
cmdaddroen
dgie

odtoen

M/ /S S /]

LN N

-

Six MClk Cycles

4.5.6.10.
0x24)

Figure 4-18. DDR PHY I/O Control Timing when Exiting from Self -refresh Mode

DDRx PHY Read Path DLL Delay Tuning Register (PHYRDTR, Offset =

dllsel is used to adjust the read DQ and read DQS. The read DQS should be at the center of the DQ data

eye for more timing margin. Please refer to the corresponding DDR PHY application note for more detailed

information.

For DDR 502 series PHY, the delay direction (delay DQ or delay DQS) is indicated in bit 3 of
BYTEn_DLSEL_RD. For other PHYs, please refer to Register Offset Ox6C for more details.

Note: BYTEO_DLSEL_RD, BYTE2_DLSEL_RD, BYTE4_DLSEL_RD, and BYTE6_DLSEL_RD are used in the
16 - bit DDR2 PHY.

Table 4-50 DDRx PHY Read Path DLL Delay Tuning Register (PHYRDTR, Offset = 0x24)
Bit Name Type Default Description
Value
[31:28] BYTE7_DLSEL_RD RW 7 Delay value control to add a delay into the read
DQS or read DQ
Please refer to the Register Offset 0x6C for details.
This bit is existed when
FTDDR3030_MAX_MEM_WIDTH_64 is configured.
[27:24] BYTE6_DLSEL_RD RW 7 Delay value control to add a delay into the read

DQS or read DQ

Please refer to the Register Offset 0x6C for details.
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This bit is existed when
FTDDR3030_MAX_MEM_WIDTH_64 is configured.

[23:20]

BYTE5_DLSEL_RD

RwW

Delay value control to add a delay into the read
DQS or read DQ

Please refer to the Register Offset Ox6C for details.
This bit is existed when
FTDDR3030_MAX_MEM_WIDTH_64 is configured.

[19:16]

BYTE4 DLSEL_RD

RwW

Delay value control to add a delay into the read
DQS or read DQ

Please refer to the Register Offset 0x6C for details.
This bit is existed when
FTDDR3030_MAX_MEM_WIDTH_64 is configured.

[15:12]

BYTE3_DLSEL_RD

RwW

Delay value control to add a delay into the read
DQS or read DQ

Please refer to the Register Offset Ox6C for details.
This bit is existed when
FTDDR3030_MAX_MEM_WIDTH_64 or
FTDDR3030_MAX_MEM_WIDTH_32 is configured.

[11:8]

BYTE2_DLSEL_RD

RwW

Delay value control to add a delay into the read
DQS or read DQ

Please refer to the Register Offset 0x6C for details.
This bit is existed when
FTDDR3030_MAX_MEM_WIDTH_64 or
FTDDR3030_MAX_MEM_WIDTH_32 is configured.

[7:4]

BYTE1_DLSEL_RD

RwW

Delay value control to add a delay into the read
DQS or read DQ

Please refer to the Register Offset 0x6C for details.

[3:0]

BYTEO_DLSEL_RD

RwW

Delay value control to add a delay into the read
DQS or read DQ

Please refer to the Register Offset 0x6C for details.

4.5.6.11.

COMPBLK Control Register (COMPBLKCR, Offset = 0x28)

Table 4-51 COMPBLK Control Register (COMPBLKCR, Offset = 0x28)

Bit Name Type | Default Description
Value
[31:25] - - Rsvd Reserved
[24:19] DON RO 0x20 Value of the COMPBLK pull -down NMOS impedance setting
from the input, ADONO, of compe
[18:13] DOP RO 0x20 Value of the COMPBLK pull -up PMOS impedance setting from
the input, ADOPO, of compensat:i
RW Oxaf Preset value for the COMPBLK pull  -down NMOS impedance
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[6:1] DIP RwW Ox1f Preset value for the COMPBLK pull  -up PMOS impedance
0 COMP_SEL | RW 1 Compensation method selection
16b1 = Enabl e t h e-caibakibh Befole inigating o
DDRx SDRAM
16b0 = Use the preset values of
45.6.12. Automatic Power -down/Self  -refresh Control Register (APDCR,
Offset = 0x2C)
Table 4-52 Automatic Power -down Control Register (AODCR, Offset = 0x2C)
Bit Name Type | Default Description
Value
[31:29] - - Rsvd Reserved
[28] auto_srf_en RwW 0 Automatic self -refresh mode control
1 = Enable the automatic self -refresh
0 = Disable the automatic self -refresh
[27:16] auto_srf_timer RW 0 Automatic self -refresh timer
When the command queue is empty, the automatic
self -refresh timer will start counting down. When the
timer reaches zero, the self  -refresh request will be
triggered and DDRx SDRAM will enter the self -refresh
mode.
126h000 = Not wused
126h001 = 1 x 4 = 4 MCIlI Kk cyecl
126h002 = 2 x 4 = 8 MCIlI Kk cyecl
é
126hfff = 4095 x 4 = 16380 MC
[15:13] - - Rsvd Reserved
12 auto_pdn_en RW 0 Automatic power -down mode control
1 = Enable the automatic power -down mode
0 = Disable the automatic power -down mode
[11:0] auto_pdn_timer RW 0 Automatic power -down timer
When the command queue is empty, the automatic
power -down timer will start counting down. When the
timer reaches zero, CKE will be automatically pulled low.
DDRx SDRAM will enter the active power -down mode or
precharge power -down mode.
126h000 = Not wused
126h001 = 1x4 = 4 MCI Kk cycl es
126h002 = 2x4 = 8 MCI Kk cycl es
é
1286hfff = 4095x4 = 16380 MCI k
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A (CHARBRA, Offset = 0x30)

45.6.13. Channel Arbitration Setup Register

Table 4-53 lists and describes the parameter setup for the channel arbitration. There aretwo arbitration

modes:

1. Two-level round -robin with the channel grant count

2. Read-Write group with grant_count_group and the channel grant count

When the Read-Write group arbitration is enabled, whether the priority, burst -orient, and grant count

value for the read and write operations can be identical or not will be decided by the independent

read -write setting enable bit, filndepent_ RW a

Table 4-53 Setting for Read/Write Operation

Read - Write Indepent RW Priority, Grant Count for Grant Count for
Group Enable Burst -orient Group Channel
Enable Enable Register 0x30 Register 0x30 defines Registers 0x34 and
defines the read the read group grant 0x38 define the read
setting. count and the read grant count for each
Register 0xC4 grant count constraints channel and the read
defines the write the read operations in grant count constraints
setting. the same group. the read operations.
Register 0xC4 defines Registers 0xC8 and
the write group grant 0xCC define the write
count and the write grant count for each
group grant count channel and the write
constraints the write grant count constraints
operations in the same the write operations.
group.

Disable Register 0x30 Register 0x30 defines Registers 0x34 and
defines both the the read and write 0x38 define the read
read and write group grant counts. and write grant counts
settings. for each channel.

Disable Enable or | Register 0x30 N/A Registers 0x34 and

disable defines both the 0x38 define the grant

read and write count for each channel

settings. and the grant count

constraints  both the

read and write

operations.

I f Register Offset O0x30 bit[30] fAlndep_RW_ENO = 0616,

commands. | f Register Offset O0x30 bit[30] Alndep_RW_ENO
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for the read and write commands.

Table 4-54 Channel Arbitration Setup Register (CHARBRA, Offset = 0x30)

Bit Name Type | Default Description
Value
31 RW_Grp_EN RwW 0 Enable the Read -Write group arbitration
Set this bit to 061G6Wrtegrown {
arbitration. Otherwise, the normal two -level
round -robin arbitration will be used.
16b1l = -Witegrdup arbitration is enabled.
16b0 = -Wikegrdup arbitration is disabled.
This bit cannot be dynamically changed. Users can
change this setting only when there is no DDR
traffic.
30 Indep_ RW_EN RW 0 Independent R/W control
1 = Independent R/W is enabled.
0 = Independent R/W is disabled.
29 - - Rsvd Reserved
[28:24] group_grant_count_low RwW 10 Total group_grant_count[7:0] =
{group_grant_count_high,
group_grant_count_low}
O0xC4[18:16] indicates fgrd
and
0x30[28:24] indicates fAgr (
For the Read -Write group arbitration, this field
sets the initial value of the group grant window
count.
This field will not be used if the Read -Write group
arbitration is disabled.
Total group_grant_count:
0 = A maximum of 1 command is issued when
each group is granted.
1 = A maximum of 2 commands are issued when
each group is granted.
2 = A maximum of 3 commands are issued when
each group is granted.
é
254 = A maximum of 255 commands are issued
when each group is granted.
255 = Not used
[23:16] - - RsvdO Reserved and Opaque
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[15:8] BstOriArb RwW 0 Burst oriented arbitration enable bit (AHB only)

When this bit is set, the burst transaction will not

be broken during arbitration.

Bit 8 = 16bl indicates th
arbitration of channel 0 is enabled.

Bit 8 = 16b0 indicates th
arbitration of channel 0 is disabled.

Bit 9 = 16bl indicates th
arbitration of channel 1 is enabled.

Bit 9 = 16b0 indicates th
arbitration of channel 1 is disabled.

Bit 10 = 16b1 indicates t
arbitration of channel 2 is enabled.

Bit 10 = 16b0 indicates t
arbitration of channel 2 is disabled.

Bit 11 = 16b1 indicates t
arbitration of channel 3 is enabled.

Bit 11 = 16b0 indicates t
arbitration of channel 3 is disabled.

Bit 12 = 16bl indicates t
arbitration of channel 4 is enabled.

Bit 12 = 16b0 indicates t
arbitration of channel 4 is disabled.

Bit 13 = 16bl indicates t
arbitration of channel 5 is enabled.

Bit 13 = 16b0 indi c-areresl t
arbitration of channel 5 is disabled.

Bit 14 = 16bl indicates t
arbitration of channel 6 is enabled.

Bit 14 = 16b0 indicates t
arbitration of channel 6 is disabled.

Bit 15 = 16bl indicates t
arbitration of channel 7 is enabled.

Bit 15 = 16b0 indicates t

arbitration of channel 7 is disabled.

[7:0] Ch_hi_prior RW 0 All channels are divided into two priority levels:

The high -priority level and low  -priority level.

These bits indicate which channels belong to the
high-priority | evel. Setting
that the corresponding channel belongs to the

high - priority level.

Bit 0 = 1 indicates that channel 0 belongs to the
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high - priority group.

Bit 0 = 0 indicates that channel 0 belongs to the
low - priority group.

Bit 1 = 1 indicates that channel 1 belongs to the
high - priority group.

Bit 1 = 0 indicates that channel 1 belongs to the
low - priority group.

Bit 2 = 1 indicates that channel 2 belongs to the
high - priority group.

Bit 2 = 0 indicates that channel 2 belongs to the
low - priority group.

Bit 3 = 1 indicates that channel 3 belongs to the
high - priority group.

Bit 3 = 0 indicates that channel 3 belongs to the
low - priority group.

Bit 4 = 1 indicates that channel 4 belongs to the
high - priority group.

Bit 4 = 0 indicates that channel 4 belongs to the
low - priority group.

Bit 5 = 1 indicates that channel 5 belongs to the
high - priority group.

Bit 5 = 0 indicates that channel 5 belongs to the
low - priority group.

Bit 6 = 1 indicates that channel 6 belongs to the
high - priority group.

Bit 6 = 0 indicates that channel 6 belongs to the
low - priority group.

Bit 7 = 1 indicates that channel 7 belongs to the
high - priority group.

Bit 7 = 0 indicates that channel 7 belongs to the

low - priority group.

4.5.6.14. Channel Arbiter Grant Count Register - A (CHGNTRA, Offset = 0x34)

Each channel has specific grant window counter. When the arbiter performs re -arbitration, the value setin

this register will be loaded into the grant window counters of channel 0, channel 1, channel 2, and channel

3. Once the granted channel pops a command to the memory controller, the grant window counter of this

channel will be decreased by one. If the burst -oriented function is disabled and the grant window counter

of the current granted channel becomes 06006, tchaenelalffthei t er
burst -oriented function is enabled, the arbiter will switch grant when the grant window counter becomes

606 and the popped command will be the EOB (End of burst)

the burst transaction will not be broken by the arbiter

Hangzhou Vango Technologies, Inc. 167 / 889




V8130L Technical Reference Manual
The grant window counter of each channel defines the allowed maximum service command counts for

each channel when that channel is granted by the arbiter. Please note that a command indicates a DDR2
WRAP4 R/W command or DDR3 WRAP8 R/W command.

I f Register Offset 0x30 bit[31] ARW_Group_Endo = 6106 and
0x34 will be used for the read commands; otherwise, Register offset 0x34 will be used for the read and

write commands.

Table 4-55 Channel Arbiter Grant Count Register - A (CHGNTRA, Offset = 0x34)
Bit Name Type | Default Description
Value
[31:24] ARB_CNT3 | RW Oxff Once channel 3is granted, the maximum allowed commands will
be issued.

0 =1 command

1 =2 commands

2 =3 commands

é

255 = 256 commands

[23:16] ARB _CNT2 | RW Oxff Once channel 2 is granted, the maximum allowed commands will
be issued.

0 =1 command

1 =2 commands

2 = 3 commands

é

255 =256 commands

[15:8] ARB_CNT1 | RW Oxff Once channel 1is granted, the maximum allowed commands will
be issued.

0 =1 command

1 =2 commands

2 =3 commands

é

255 =256 commands

[7:0] ARB_CNTO | RW Oxff Once channel 0 is granted, the maximum allowed commands will
be issued.

0 =1 command

1 =2 commands

2 =3 commands

é

255 =256 commands
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45.6.15. Channel Arbiter Grant Count Register - B (CHGNTRB, Offset = 0x38)

Similar to Register Offset= 0x34, this register defines the maximum service  command counts of channel
4, channel 5, channel 6, and channel 7. If Register Offset0x30 bit[31] ARW_Group En 0= ddand bit[30]
filndep_RW _ E N® d §Register OffsetOx38 will be used forthe read commands; otherwise, Register Offset

0x38 will be used for theread and write commands.

Table 4-56 Channel Arbiter Grant Count Register - B (CHGNTRB, Offset = 0x38)
Bit Name Type | Default Description
Value
[31:24] ARB_CNT7 | RW Oxff Once channel 7 is granted, the maximum allowed

commands will be issued.
0 =1 command
1 =2 commands

2 =3 commands

é
255 =256 commands
[23:16] ARB_CNT6 | RW Oxff Once channel 6 is granted, the maximum allowed

commands will be issued.
0 =1 command
1 =2 commands

2 =3 commands

7

é
255 =256 commands
[15:8] ARB_CNT5 | RW Oxff Once channel 5 is granted, the maximum allowed

commands will be issued.
0 =1 command
1 =2 commands

2 =3 commands

é
255 =256 commands
[7:0] ARB _CNT4 | RW Oxff Once channel 4 is granted, the maximum allowed

commands will be issued.
0 =1 command

1 =2 commands

2 =3 commands

é

255 =256 commands
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45.6.16. DDRx PHY Write/Read Data Timing Control Register (PHYWRTMR,

tply tphy
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] L
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R R = | = N
dfi_wrdata_en . . _._/‘._!'\.._/_!_\_.. .
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=0m3 =0=3

Offset = 0x3C)

tphy_wrlat specifies the number of MCIlk clock cycles between a write command sent on the PHY control
interface and the asserted dfi_wrdata_en signal. tphy wrdata specifies the number of MCIk clock cycles

between the asserted dfi_wrdata_en signal and the associated write data driven on the dfi_wrdata signal.

Figure 4-19. tphy_wrlat and tphy_wrdata Timing in DFI Specification 2.1

The dfi_rddata_en signal must be asserted for trddata_en cycles after the assertion of a read command
on the PHY control interface and remains valid for the duration of the contiguous read data expected on
the dfi_rddata bus.

Some | egacy DDR PHY does not have Adfi rddata_validodo si
received at FTDDR3030 within tphy_rdlat cycles after the dfi_rddata_en signal is asserted. If DDR PHY

has Adfi _rddata_valido signal, users can set At phy rdl a
out put , Adfi rddata_valido, to | atch read dat a.
Tphy_ Iphy_
wrdata wrdata
= Dx} =0x
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clock 11111 gipipigipigiyielyipipiyipin
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1
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Figure 4-20. trddata_en and tphy_rdlat in DFI Specification 2.1

Table 4-57 DDRx PHY Write/Read Data Timing Control Register (PHYWRTMR, Offset = 0x3C)

Hangzhou Vango Technologies, Inc. 170 / 889



V8130L Technical Reference Manual

Bit Name Type | Default Description
Value
[31:24] - - Rsvd Reserved
[23:20] tphy_rdlat RwW 0 EFI FO effects tphy_rdl at . Pl eas

DDR PHY has dfi_rddata_valid signal.
The read data are expected to be received at FTDDR3030

within tphy_rdlat  cycles afterthe rdcmd signalis asserted.

0 = Use DDR PHY output signal,
read data
1 = Not used

2 = dfi_rddata is expected to receive 2 MCIk cycles after

rdemd is asserted.

15 =dfi_rddata is expected to receive 15 MCIk cycles after

rdemd is asserted.

[19:16] trddata_en RwW 0 dfi_rddata_en signal must be asserted for trddata_en cycles
after the assertion of a read command on the PHY control
interface and remains valid for the duration of contiguous
read data expected on the dfi_rddata bus.

The valid values are between 0 and 10.

0 = rdcmd asserts at the same cycle as the read command
asserts.

1 = rdemd asserts 1 MCIk cycle after the read command
asserts.

2 = rdcmd asserts 2 MCIk cycles after the read command
asserts.

é

10 = rdemd asserts 10 MCIk cycles after the read command
asserts.

Others = Reserved

[15:6] - - Rsvd Reserved

[5:4] tphy_wrdata RwW 0 tphy_wrdata specifies the number of MCIk clock cycles
between when the dfi_wrdata_en signal is asserted and
when the associated write data are driven on the dfi_wrdata
signal.

0 = dfi_wrdata will be asserted at the same time when
dfi_wrdata_en is asserted.

1 =dfi_wrdata will assert one MCIk cycle after dfi_wrdata_en
is asserted.

2 = dfi_wrdata will assert two MCIk cycles after

dfi_wrdata_en is asserted.

3 = dfi_wrdata will assert three MCIk cycles after
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dfi_wrdata_en is asserted.

[3:0] tphy_wrlat RW 0 tphy_wrlat specifies the number of MClk clock cycles
between when a write command is sent on the DFI control
interface and when the dfi_wrdata_en signal is asserted.
The valid values are between 0 and 9.

0 =dfi_wrdata_en is asserted at the same time with the
write command is asserted.

1 = dfi_wrdata_en will assert 1 MCIk cycle after the write
command is asserted.

2 = dfi_wrdata_en will assert 2 MClk cycles after the write
command is asserted.

é

10 = dfi_wrdata_en will assert 10 MClk cycles after the write
command is asserted.

Others = Reserved

tw. = Write latency in terms of the DRAM clock cycles

tre = Read latency in terms of the DRAM clock cycles

FTDDR3030 only supports AL = ®6

For DDR1, tw.=1

For DDR2, tw. = AL (Additive Latency) + CL (CAS Latency) - 1

For DDR3, tw.= AL (Additive Latency) + CWL (CAS Write Latency)

For DDR1,t r. = CL (CAS Latency)

For DDR2, DDR3, tgr.= AL (Additive Latency)+ CL (CAS Latency)

(1) For FXDDRIl 17x DDR2 PHY series without fdfi_rddata valid o

Table 4-58 FXDDRII17x DDR PHY Timing Parameter

FXDDRI I 17x DDR2 PHY (without Adfi _rddata_valido)
Parameter Setting
tphy_wrlat twL - 1
tphty_wrdata 1
trddata_en tRL
tphy_rdlat GDS +2,GDS +3,GDS +4
(Need to be scanned and confirmed by pre -sim and
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post -sim)

For example,

GDS = 1, tw.= 4, tre= 5, tphy_wrlat = 4&3, tphy wrdata= 2&1, trddata_en = 4'h5,
tphy rdlat = 4'h3 ~ 4&5

GDS = 2, tw.= 4, tre= 5, tphy wrlat = 4®3, tphy wrdata= 2&1, trddata_ en = 4'h5,
tphy rdlat = 4'h4 ~ 4&6

GDS = 3, tw.= 4, tre= 5, tphy wrlat = 4&3, tphy wrdata= 2@1, trddata_en = 4'h5,

tphy_rdlat = 4'h5 ~ 4d7

(2) For FXDDR2A/D 200 DDR12 Combo PHY without fdfi_rddata_valid o

Table 4-59 FXDDR2A/D 200 DDR12 Combo PHY Timing Parameter

FXDDR2A/ D 200 DDR12 PHY (without Afidfi _rddata_valido)
Parameter 0x00[18] byone =1 0x00[18] byone =0
tphy_wrlat twL - 1 tWL=odd, (dWL 1T 1)/2) -1

tWL = even, (tWL/2) -1
tphty _wrdata 1 1
trddata_en tRL - 2 tRL=odd, (tRL T 1)/2) -1

tRL = even, (tRL/2) -1
tphy_rdlat GDS +5,GDS +6,GDS +7 GDS +3,GDS +4,GDS +5

(Need to be scanned and confirmed by (Need to be scanned and confirmed by
pre -sim and post -sim) pre -sim and post -sim)

(3) For FXDDR10Xx, 30x, 40x, 50x DDR23/ LPDDR2 Combo PHY w
Table 4-60 FXDDR10x, 30x, 40x, 50x DDR23/LPDDR2 Combo PHY Timing Parameter
FXDDRA/D 10x, 30x, 40x, 50x series PHY (with aAadfi rdd
Parameter 0x00[18] byone =1 0x00[18] byone =0
tphy_wrlat tWL - 1 tWL=odd, (tWL 1T 1)/2) -1

tWL = even, (tWL/2) -1
tphty_wrdata 1 1
trddata_en tRL - 2 tRL=odd, (tRL T 1)/2) -1

tRL = even, (tRL/2) -1
tphy_rdlat 0 0
For example,
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BYONE =
GDS = 0,
GDS = 1,
GDS = 2,
GDS = 3,
GDS = 4,
GDS = 5,
GDS = 6,
GDS = 7,
45.6.17.

0

twe= 7, trL=

twe= 7, trL=

tw=7, trL=
tw=7, trL=
tw=7, trL=
tw=7, trL=
tw=7, trL=
tw= 7, trL=

©

91

tphy_wrlat =

tphy_wrlat =

tphy_wrlat =

tphy_wrlat =

tphy_wrlat =

tphy_wrlat =

tphy_wrlat =

tphy_wrlat

4&2,

4&2,

4&2,

4&2,

4&2,

42,

42,

42,

tphy _wrdata=  2&1, trddata_en 4'h3, tphy rdlat =

tphy _wrdata=  2&1, trddata_en 4'h3, tphy rdlat =

tphy wrdata= 21, trddata_en 4'h3, tphy rdlat =

tphy wrdata= 21, trddata_en 4'h3, tphy rdlat =

tphy wrdata= 21, trddata_en 4'h3, tphy_rdlat =

tphy wrdata= 21, trddata_en 4'h3, tphy rdlat =

tphy wrdata= 21, trddata_en 4'h3, tphy rdlat =

tphy wrdata=  2d&1, trddata_en 4'h3, tphy rdlat =

Command Flush Control Register (FLUSHCR, Offset = 0x40)

Please note that bit[16] is existed only when the hardware configuration,

“define FTDDR3030_DLOGIC_YES, is configured.

Table 4-61 Command Flush Control Register (FLUSHCR, Offset = 0x40)

Bit Name Type | Default Description
Value
[31:17] - - Rsvd Reserved
16 debug_int_en RwW 0 Interrupt enable for the debug function
[15:8] flush_int_en RW 0 Interrupt enable for the command flushing

When the command flushing is completed, FTDDR3030 will
trigger an interrupt if the corresponding bit of this field is
set to 016.

Bit 8 for channel 0

Bit 9 for channel 1

Bit 10 for channel 2

Bit 11 for channel 3

Bit 12 for channel 4

Bit 13 for channel 5

Bit 14 for channel 6

Bit 15 for channel 7
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[7:0] cmd_flush_en RwW 0 Enable of command flushing

Set the corresponding bit of t
command flushing

Bit O for channel 0

Bit 1 for channel 1

Bit 2 for channel 2

Bit 3 for channel 3

Bit 4 for channel 4

Bit 5 for channel 5

Bit 6 for channel 6

Bit 7 for channel 7

When the command flushing is completed or there are no
commands in the command queue of the AHB channel, the
corresponding bit of this field will be automatically cleared

to 606 by FTDDR303O0.

Please note that the AXI interface does not support the
command flushing, writing 616

channel wi | | not be automatica

4.5.6.18. Command Flush Status Register (FLUSHSR, Offset = 0x44)
Please note that bit[8] is existed only when the hardware configuration,
“define FTDDR3030_DLOGIC_YES, is configured.

Table 4-62 Command Flush Status Register (FLUSHSR, Offset = 0x44)

Bit Name Type Default Description
Value
[31:9] - - Rsvd Reserved
8 debug_hit RwW1C | 0 Status of the debug function
[7:0] flush_done | RW1C | 0 Status of the command flushing

This field records the status of the command flushing for each
channel. When a channel terminates the command flushing,
the corresponding bit of this fi
FTDDR3030.

Bit O for channel 0

Bit 1 for channel 1

Bit 2 for channel 2

Bit 3 for channel 3

Bit 4 for channel 4

Bit 5 for channel 5

Bit 6 for channel 6
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Bit 7 for channel 7

4.5.6.19.

AHB SPLIT Control Register (SPLITCR, Offset = 0x48)

If the AHB channels are configured with the supporting SPLIT response, the SPLIT function can be

disabled by setting the corresponding bit in this register.

Table 4-63 AHB SPLIT Control Register (SPLITCR, Offset = 0x48)

Bit Name Type | Default Description
Value

[31:24] - - Rsvd Reserved

[23:22] CH7_hprot_sel RwW 0 26b01 = Al ways set channel 7
of the value in the HPROT input port
26b10 = Al ways set -buficsablen e | ]
regardless of the value in the HPROT input port
Others = Depending on the value in the HPROT input
port

[21:20] CH6_hprot_sel RwW 0 26b01 = Al ways set channel 6
of the value in the HPROT input port
26b10 = Al ways set -buficeablen e | 6
regardless of the value in the HPROT input port
Others = Depending on the value in the HPROT input
port

[19:18] CH5_hprot_sel RW 0 26b01 = Al ways set channel 5
of the value in the HPROT input port
26b10 = Al ways set -buficeablen e | G
regardless of the value in the HPROT input port
Others = Depending on the value in the HPROT input
port

[17:16] CH4_hprot_sel RwW 0 26b01 = Al ways set channel 4
of the value in the HPROT input port
26b10 = Al ways set -buficablmel 4
regardless of the value in the HPROT input port
Others = Depending on the value in the HPROT input
port

[15:14] CH3_hprot_sel RW 0 26b01 = Al ways set channel 3
of the value in the HPROT input port
26b10 = Al ways set -bufieeablem el 3
regardless of the value in the HPROT input port
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Others = Depending on the value in the HPROT input
port

[13:12]

CH2_hprot_sel

RwW

26b01 = Al ways set channel
of the value in the HPROT input port

26b10 = Al ways set -bufieaahle el
regardless of the value in the HPROT input port

Others = Depending on the value in the HPROT input
port

[ NEY

[11:10]

CH1 hprot_sel

RwW

26b01 = Al ways set channel
of the value in the HPROT input port

26b10 = Al ways set -buficeablen e |
regardless of the value in the HPROT input port

Others = Depending on the value in the HPROT input
port

[9:8]

CHO_hprot_sel

RwW

26b01 = Al ways set channel
of the value in the HPROT input port

26b10 = Al ways set -buficsablen e |
regardless of the value in the HPROT input port

Others = Depending on the value in the HPROT input
port

CH7_split_disable

RwW

This bit works only when channel 7 is enabled and
configured as an AHB channel with the SPLIT

response.

Set this bit to 616 to disal

channel 7

CH6_split_disable

RwW

This bit works only when channel 6 is enabled and
configured as an AHB channel with the SPLIT

response.

Set this bit to 616 to disal

channel 6

CH5_split_disable

RwW

This bit works only when channel 5 is enabled and
configured as an AHB channel with the SPLIT

response.

Set this bit to 616 to disal

channel 5

CH4_split_disable

RwW

This bit works only when channel 4 is enabled and
configured as an AHB channel with the SPLIT

response.

Set this bit to 616 to disal

channel 4

CH3_split_disable

RwW

This bit works only when channel 3 is enabled and
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configured as an AHB channel with the SPLIT
response.
Set this bit to 616 to disalt

channel 3

2 CH2_split_disable RwW 0 This bit works only when channel 2 is enabled and

configured as an AHB channel with the SPLIT

response.

Set this bit to 616 to disal

channel 2

1 CH1_split_disable RwW 0 This bit works only when channel 1 is enabled and

configured as an AHB channel with the SPLIT

response.

Set this bit to 616 to disal

channel 1

0 CHO_split_disable RwW 0 This bit works only when channel 0 is enabled and

configured as an AHB channel with the SPLIT

response.

Set this bit to 616 to disal

channel 0

4.5.6.20. DDRx PHY and DDR3 Update Control Register (UPDCR, Offset =
0x4C)

This register is for the DDR3 PHY DLL update and write -leveling calibration register.

Table 4-64 DDRx PHY and DDR3 Update Control Register (UPDCR, Offset = 0x4C)

Bit Name Type | Default Description
Value
[31:18] - - Rsvd Reserved
[17:16] ZQCS and ZQCL RW 0 26b01 = Automatically enabl e
update exiting from the self  -refresh state
26b10 = Automatically enabl e

exiting from the self  -refresh state

Others = Not used and no ZQCS or ZQCL command
after exiting from the self -refresh state

If ZQCS or ZQCL update is enabled, the ZQCS or ZQCL

command will be issued after tXS (tRFC+10 ns) is

satisfied.
[15:8] tWLEVEL_UP RW 0 Write -leveling calibration timing interval
0 = Disable the write  -leveling calibration interval

1 =1x1024 MClk cycles
2 = 2x1024 MCIk cycles
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é
255 = 255x1024 MCIk cycles
Note: This value should be reasonably set; otherwise,

it may impact the performance.

[7:0] tDLL_UP RwW 0 Digital DLL update delay control code timing interval
0 = Disable the digital DLL update

1 =1x1024 MCIk cycles

2 =2x1024 MCIk cycles

é

255 = 255x1024 MCIk cycles

Note: This value should be reasonably set; otherwise,

it may impact the performance.

45.6.21. Revision Register (REVR, Offset = 0x50)

This register shows the current revision of FTDDR3030. Table 2 -59lists and describes the format of the

revision register.

Table 4-65 Revision Register (REVR, Offset = 0x50)

Bit Name Type | Default Description
Value

[31:24] - - Rsvd Reserved and read as zero

[23:16] MAJOR_VER | RO 0x02 This field shows the major version number of the DDRx
memory controller.

[15:8] MINOR_VER | RO 0x26 This field shows the minor version number of the DDRx
memory controller.

[7:0] REL_VER RO 0x00 This field shows the release number of the current
revision.

4.5.6.22. Feature Register 1 (FEATRL1, Offset = 0x54)

This register shows the current feature of FTDDR3030. Table 4-66 lists and describes the format of the

feature register for the global part of this IP.

Table 4-66 Feature Register 1 (FEATRL, Offset = 0x54)

Bit Name Type | Default Description
Value
[31:26] - - Rsvd Reserved
25 Bank swizzle RO 1 1: Bank swizzle is configured.

0: Bank swizzle is not configured.

24 Bank Number RO 1 1: 8 banks per rank are configured
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0: 4 banks per rank are configured.

[23:20]

Rsvd

Reserved

19

Channel -3 data width

RO

1: 64 -bit data width is configured for
channel 3.
0: 32 -bit data width is configured for

channel 3.

18

Channel -2 data width

RO

1: 64 -bit data width is configured for
channel 2.
0: 32 -bit data width is configured for

channel 2.

17

Channel -1 data width

RO

1: 64 -bit data width is configured for
channel 1.
0: 32 -bit data width is configured for

channel 1.

16

Channel -0 data width

RO

1: 64 -bit data width is configured for
channel 0.
0: 32 -bit data width is configured for

channel 0.

[15:12]

Rsvd

Reserved

11

Channel -3 type

RO

1: AXl interface is configured for channel 3.
0: AHB interface is configured for channel
3.

10

Channel -2 type

RO

1: AXl interface is configured for channel 2.
0: AHB interface is configured for channel
2.

Channel -1 type

RO

1: AXl interface is configured for channel 1.
0: AHB interface is configured for channel
1.

Channel -0 type

RO

1: AXl interface is configured for channel 0.
0: AHB interface is configured for channel
0.

[7:6]

Supported the maximum

memory width

RO

3: The maximum 64  -bit memory width is
configured.

2: The maximum 32  -bit memory width is
configured.

01: The maximum 16  -bit memory width is
configured.

00: The maximum 8  -bit memory width is

configured.

Atomic monitor

RO

3 6 h 2 tomic monitor has two entries.

Channel counts

RO

4 63hF 4 channels are configured.
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4.5.6.23. Feature Register 2 (FEATR2, Offset = 0x58)

This register shows the current feature of FTDDR3030. Table 4-67 lists and describes the feature register
for the AHB part of this IP.

Table 4-67 Feature Register 2 (FEATR2, Offset = 0x58)

Bit Name Type | Default Description
Value
[31:16] | - - - Reserved
15 Channel -3 bus connect RO 0 1: Channel 3 connected to bus is
type configured.

0: Channel 3 connected to master is

configured.
14 Channel -3 split type RO 0 1: Channel 3 split feature is configured.
0: Channel 3 split feature is not configured.
[13:12] Channel -3 clock mode RO 1 1: Channel 3 asynchronous mode is
configured.

0: Channel 3 synchronous mode is

configured.
11 Channel -2 bus connect RO 0 1: Channel 2 connected to bus is
type configured.

0: Channel 2 connected to master is

configured.
10 Channel -2 split type RO 0 1: Channel 2 split feature is configured.
0: Channel 2 split feature is not configured.
[9:8] Channel -2 clock mode RO 1 1: Channel 2 asynchronous mode is
configured.

0: Channel 2 synchronous mode is

configured.
7 Channel -1 bus connect RO 0 1: Channel 1 connected to bus is
type configured.

0: Channel 1 connected to master is

configured.
6 Channel -1 split type RO 0 1: Channel 1 split feature is configured.
0: Channel 1 split feature is not configured.
[5:4] Channel -1 clock mode RO 1 1: Channel 1 asynchronous mode is
configured.

0: Channel 1 synchronous mode is

configured.
3 Channel -0 bus connect RO 0 1: Channel 0 connected to bus is
type configured.

0: Channel 0 connected to master is
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configured.
2 Channel -0 split type RO 0 1: Channel O split feature is configured.
0: Channel 0 split feature is not configured.
[1:0] Channel -0 clock mode RO 1 1: Channel 0 asynchronous mode is
configured.

0: Channel 0 synchronous mode is

configured.

4.5.6.24. User Defined Register (UDEFR, Offset = 0x5C)

Table 4-68 User Defined Register (UDEFR, Offset = 0x5C)

Bit Name Type Default Description
Value
[31:0] User Defined RwW 0x0000000 User - defined register for specific usage
Register The reset value can be hardware -configured in the

hardware configuration file.
The value of the register will decide the output

value ofthe32 -bi t interface, nus

4.5.6.25. Write -leveling Control Register (WLEVELCR, Offset = 0x60) (Only for
DDR3 Combo PHY)

FTDDR3030 supports one rank (Chip select0) for the hardware write -leveling calibration. FTDDR3030
supports one rank DIMM or two on i board ranks. If two on  -board ranks are used, the length of the PCB
trace and the layout of the on -board rank1 DDR3 SDRAM should physically and symmetrically be the same

as rankO.

The write -leveling control register is used to adjust the skew between command path and the DQ/DQS

path by using the Fly ~ -By DDR3 SDRAM configuration. Users can use the hardware scan by setting each

byte of wlevel byten_hw_disable to 16b0 (Only for DDR3
DQS path in whole ASIC and DDR path to fill the PDL_set registers (Offset 0x64 and Offset 0x68). tWLO

me

should be set to half value of the DRAM timing paramet el

mode.

Table 4-69 Write -leveling Control Register (WLEVELCR, Offset = 0x60) (Only for DDR3 Combo PHY)

Bit Name Type | Default Description
Value
31 wlevel_byte7_pass RO 0 Byte 7 of the write  -leveling status register
16b1 = -le¥eling passed.
16b0 = -le¥elingfaled orwrite -leveling

hardware disabled.

30 wlevel_byte6_pass RO 0 Byte 6 of the write  -leveling status register
16b1 = -le¥eling passed.
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186b0 = -lelingfaled orwrite -leveling

hardware disabled.

29 wlevel_byte5 pass RO 0 Byte 5 of the write  -leveling status register
16b1 = -levelingpassed.
186b0 = -lelingfaled orwrite -leveling

hardware disabled.

28 wlevel_byted pass RO 0 Byte 4 of the write  -leveling status register
16b1 = -levelingpassed.
16b0 = -levelingfadled orwrite -leveling

hardware disabled.

27 wlevel_byte3_pass RO 0 Byte 3 of the write  -leveling status register
16b1l = -levelingpassed
16b0 = -leelingfadled orwrite -leveling

hardware disabled

26 wlevel_byte2_pass RO 0 Byte 2 of the write  -leveling status register
16b1l = -leelingpassed.
16b0 = -levelingfadled orwrite -leveling

hardware disabled.

25 wlevel_bytel pass RO 0 Byte 1 of the write  -leveling status register
16b1l = -leelingpassed.
16b0 = -levelingfaled orwrite -leveling

hardware disabled.

24 wlevel _byte0_pass RO 0 Byte 0 of the write  -leveling status register
16b1l = -leelingpassed.
16b0 = -lelingfaled orwrite -leveling

hardware disabled.

23 wlevel _byte7 hw_disable RW 1 Byte 7 of the write  -leveling hardware disable
16b1l = -lelingbg software scan
(Hardware disabled)

16b0 = -lelingbghardware

22 wlevel_byte6_hw_disable RW 1 Byte 6 of the write  -leveling hardware disable
16b1l = -lelingbg software scan
(Hardware disabled)

16b0 = -leelingbghardware

21 wlevel_byte5 hw_disable RW 1 Byte 5 of the write  -leveling hardware disable
16b1 = -leveling by software scan
(Hardware disabled)

16b0 = -leelingbghardware

20 wlevel_byte4 hw_disable RW 1 Byte 4 of the write  -leveling hardware disable
16b1 = -lé¥eling by software scan

(Hardware disabled)
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16b0 = -legelingbghardware

19 wlevel_byte3 hw_disable RW 1 Byte 3 of the write  -leveling hardware disable
16b1 = -léveling by software scan
(Hardware disabled)
16b0 = -legelingbghardware

18 wlevel_byte2_hw_disable RwW 1 Byte 2 of the write  -leveling hardware disable
16b1l = -leelingbg software scan
(Hardware disabled)
16b0 = -leelingbghardware

17 wlevel_bytel _hw_disable RwW 1 Byte 1 of the write  -leveling hardware disable
16b1l = -leelingbg software scan
(Hardware disabled)
16b0 = -levelingbghardware

16 wlevel_byte0_hw_disable RwW 1 Byte O of the write  -leveling hardware disable
16b1l = -lelingbg software scan
(Hardware disabled)
16b0 = -lelingbghardware

[15:8] - - Rsvd Reserved

[7:0] tWLO RwW 8 Write -leveling DQS enable to latch the DQ
data delay time
86h1 = 1 MCIlI Kk cycl e
é
g8ohff = 255 MCIlI Kk cycl es

Recommended value = 10 MCIk cycles

45.6.26. Write -leveling Byte 7 ~ Byte 4 Control Register (WLEVELBHR, Offset
= 0x64) (Only for DDR3 Combo PHY)

Software programmable skew adjustment is between Command/CK and DQS path. This register can

adjust the multiphase DLL of DDR23 Combo PHY to compensate the skew between Fly -By Command/CK

and DQS. Please refer to Table 2 -64 for more details. The value of BYTEn _PDLSET reflects the

write -l evel ing result i f Register Offset 0x60, wlevel byten._
The value of BYTEn PDLSET is the software programmed value if Register Offset 0x60,

wl evel byten_hw_disable, is set to 616.

Table 4-70 Write -leveling Byte 7 ~ Byte 4 Control Register (WLEVELBHR, Offset = 0x64) (Only for DDR3
Combo PHY)

Bit Name Type | Default Description
Value
31 - - Rsvd Reserved
[30:24] BYTE7_PDLSET | RW 0 Programmable DLL delay for byte 7
wl evel _byte7 _hw_disable = 60
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value
wl evel byte7 hw_disable = 61
programmed value
23 - - Rsvd Reserved
[22:16] BYTE6_PDLSET | RW 0 Programmable DLL delay for byte 6
wl evel _byte6_hw_disable = 00
value
wl evel _byte6_hw_disable = 061
programmed value
15 - - Rsvd Reserved
[14:8] BYTE5_PDLSET | RW 0 Programmable DLL delay for byte 5
wl evel _byte5_hw_disable = 00
value
wl evel _byte5_ _hw_disable = 061
programmed value
7 - - Rsvd Reserved
[6:0] BYTE4 _PDLSET | RW 0 Programmable DLL delay for byte 4
wl evel byted4d hw _disable = 60
value
wl evel byted4d hw_disable = 61
programmed value
4.5.6.27. Write -leveling Byte 3 ~ Byte 0 Control Register (WLEVELBLR, Offset
= 0x68) (Only for DDR3 Combo PHY)
Software programmable skew adjustment is between Command/CK and DQS path. This register can
adjust the multiphase DLL of DDR23 Combo PHY to compensate the skew between Fly -By Command/CK
and DQS. The value of BYTEn_PDLSET will reflect the write -leveling result if Register Offset 0x60,
wl evel byten_hw_disable, is set to 606 (Only for DDR3 moc
programmed value i f Register Offset 0x60, wlevel byten_h
Table 4-71 Write -leveling Byte 3 ~ Byte 0 Control Register (WLEVELBLR, Offset = 0x68) (Only for DDR3
Combo PHY)
Bit Name Type | Default Description
Value
31 - - Rsvd Reserved
[30:24] BYTE3_PDLSET | RW 0 Programmable DLL delay for byte 3
wl evel _byte3 hw_disable = 60
value
wl evel byte3 hw_disable = 61
programmed value
- Rsvd Reserved
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[22:16] BYTE2_PDLSET | RW 0 Programmable DLL delay for byte 2
wl evel byte2 hw_disable = 60
value
wl evel byte2 hw_disable = 61
programmed value
15 - - Rsvd Reserved
[14:8] BYTE1_PDLSET | RW 0 Programmable DLL delay for byte 1
wl evel _bytel_hw_disable = 00
value
wl evel _bytel_ _hw_disable = 061
programmed value
7 - - Rsvd Reserved
[6:0] BYTEO_PDLSET | RW 0 Programmable DLL delay for byteO
wl evel _byteO_hw_disable = 00
value
wl evel byteO _hw_ _disable = 61
programmed value
4.5.6.28. DDR3 PHY MISC Control Register 1 (PHYMISCR1, Offset = 0x6C)
For DDR 502 series PHY, this register is not required, the delay direction (Delay DQ or delay
DQS) is indicated in bit[3] of BYTEn_DLSEL_RD and BYTEn_DLSEL_WR.
Table 4-72 DDR3 PHY MISC Control Register 1 (PHYMISCR1, Offset = 0x6C)
Bit Name Type | Default Description
Value
[31:30] - - Rsvd Reserved
29 dgs_sel_wr_byte7 RW 0 Add the delay in DQ or DQS, the delay value is
controlled by BYTE7_DLSEL_WR (Offset 0x78).
16bl = Write DQ is fixed, o
16b0 = Write DQS is fixed,
28 dgs_sel_byte7 RwW 0 Add the delay in DQ or DQS, the delay value is
controlled by BYTE7_DLSEL_RD (Offset 0x24).
16bl = Read DQ is fixed, on
16b0 = Read DQS is fixed, o
[27:26] - - Rsvd Reserved
25 dgs_sel_wr_byte6 RW 0 Add the delay in DQ or DQS, the delay value is
controlled by BYTE6_DLSEL_WR (Offset 0x78).
16bl = Write DQ is fixed, o
16b0 = Write DQS is fixed,
24 dgs_sel_byte6 RW 0 Add the delay in DQ or DQS, the delay value is
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controlled by BYTE6_DLSEL_RD (Offset 0x24).

16bl1 = Read DQ is fixed, on
16b0 = Read DQS is fixed, o
[23:22] - - Rsvd Reserved
21 dgs_sel_wr_byte5 RwW 0 Add the delay in DQ or DQS, the delay value is
controlled by BYTE5_DLSEL_WR (Offset 0x78).
16bl = Write DQ is fixed, o
16b0 = Write DQS is fixed,
20 dgs_sel_byte5 RwW 0 Add the delay in DQ or DQS, the delay value is

controlled by BYTE5_DLSEL_RD (Offset 0x24).

16bl = Read DQ is fixed, on
16b0 = Read DQS is fixed, o]
[19:18] - - Rsvd Reserved
17 dgs_sel_wr_byted RwW 0 Add the delay in DQ or DQS, the delay value is
controlled by BYTE4 DLSEL_WR (Offset 0x78).
16bl = Write DQ is fixed, o]
16b0 = Write DQS is fixed,
16 dgs_sel_byte4 RW 0 Add the delay in DQ or DQS, the delay value is

controlled by BYTE4_DLSEL_RD (Offset 0x24).

16bl1 = Read DQ is fixed, on

16b0 = Read DQS is fixed, o]
[15:14] - - Rsvd Reserved
13 dgs_sel_wr_byte3 RwW 0 Add the delay in DQ or DQS, the delay value is

controlled by BYTE3_DLSEL_WR (Offset 0x78).

16bl = Write DQ is fixed, o

16b0 = Write DQS is fixed,
12 dgs_sel byte3 RwW 0 Add the delay in DQ or DQS, the delay value is

controlled by BYTE3_DLSEL_RD (Offset 0x24).

16bl = Read DQ is fixed, on

16b0 = Read DQS is fixed, o
[11:10] - - Rsvd Reserved
9 dgs_sel_wr_byte2 RwW 0 Add the delay in DQ or DQS, the delay value is

controlled by BYTE2_DLSEL_WR (Offset 0x78).

16bl = Write DQ is fixed, o

16b0 = Write DQS is fixed,
8 dgs_sel_byte2 RW 0 Add the delay in DQ or DQS, the delay value is

controlled by BYTE2_DLSEL_RD (Offset 0x24).

16bl = Read DQ is fixed, on

16b0 = Read DQS is fixed, o
[7:6] - - Rsvd Reserved
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5 dgs_sel_wr_bytel RwW 0 Add the delay in DQ or DQS, the delay value is
controlled by BYTE1_DLSEL_WR (Offset 0x78).
16b1 = Write DQ is fixed, o
16b0 = Write DQS is fixed,
4 dgs_sel_bytel RwW 0 Add the delay in DQ or DQS, the delay value is
controlled by BYTE1_DLSEL_RD (Offset 0x24).
16bl = Read DQ is fixed, on
16b0 = Read DQS is fixed, o]
[3:2] - - Rsvd Reserved
1 dgs_sel_wr_byte0 RwW 0 Add the delay in DQ or DQS, the delay value is
controlled by BYTEO_DLSEL_WR (Offset 0x78).
16bl = Write DQ is fixed, o]
16b0 = Write DQS is fixed,
0 dgs_sel byte0 RwW 0 Add the delay in DQ or DQS, the delay value is
controlled by BYTEO_DLSEL_RD (Offset 0x24).
16bl = Read DQ is fixed, on
16b0 = Read DQS is fixed, o]

4.5.6.29. Read -leveling Control Register (RLEVELCR, Offset = 0x70) (Only for
DDR3 Combo  PHY)

Theread -leveling control register adjusts the read DQS filtering window. Users can use the hardware scan
by setting each byte of rlevel sel _byten_hw_disable to 1

software scan to fill the msdly register (Offset = 0x74).

Table 4-73 Read-leveling Control Register (Offset = 0x70) (RLEVELCR, Only for DDR3 Combo PHY)

Bit Name Type | Default Description

Value

31 rlevel_byte7 pass RO 0 Read-leveling status for byte 7
16b1l = -I&eliagdassed.
16b0 = -l&eliagdailedorread -leveling

hardware disabled.

30 rlevel_byte6 pass RO 0 Read-leveling status for byte 6
16b1 = -l&eliagpassed.
16b0 = -l&eliagdailed orread -leveling

hardware disabled.

29 rlevel_byte5 pass RO 0 Read-leveling status for byte 5
16b1 = -l&eliagipassed.
16b0 = -l&eliagdailed orread -leveling

hardware disabled.

28 rlevel_byted4 pass RO 0 Read-leveling status for byte 4
16b1 = -l&eliagipassed.
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186b0 = -I&eliagdailed orread -leveling
hardware disabled.
27 rlevel_byte3 pass RO 0 Read-leveling status for byte 3
16b1 = -l&eliagpassed.
186b0 = -I&eliagdailed orread -leveling

hardware disabled.

26 rlevel_byte2_pass RO 0 Read-leveling status for byte 2
16b1l = -I&eliagdassed.
16b0 = -l&eliagdailed orread -leveling

hardware disabled.

25 rlevel_bytel pass RO 0 Read-leveling status for byte 1
16b1l = -I&eliagdassed.
16b0 = -l&eliagdailed orread -leveling

hardware disabled.

24 rlevel_byteO pass RO 0 Read-leveling status for byte O
16b1l = -I&eliagdassed.
16b0 = -l&eliagdailed orread -leveling
hardware disabled.

[23:17] - - Rsvd Reserved

16 periodic_train_en R/W 0 1 = Periodic read leveling enable (Only for

LPDDR2 mode)
The read leveling will be performed every
irl evel train_periodo ti

0 = Disable periodic read leveling

[15:8] rlevel_train_period R/W |0 Periodic read -leveling training timing interval
0 = Not used if periodic_train_en =1

1 =1 x16 MCIk cycles

é

255 = 255 x16 MCIk cycles

For example, DDR3 1600 case, MCIk = 2.5 ns
Set 255 = the read leveling will be performed

around every 10.2 us.

7 rlevel_byte7 hw_disable RwW 1 Read-leveling hardware disable for byte 7
16b1 = -l&eliagdy software (Hardware
disabled)
16b0 = -l&eliagdy hardware

6 rlevel_byte6_hw_disable RW 1 Read-leveling hardware disable for byte 6
16b1 = -l&eliagdy software (Hardware
disabled)
16b0 = -l&eliagdy hardware

5 rlevel_byte5 hw_disable RW 1 Read-leveling hardware disable for byte 5
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16b1 = -l&eliagdy software (Hardware
disabled)
16b0 = -l&eliagdy hardware

4 rlevel_byte4 hw_disable RwW 1 Read-leveling hardware disable for byte 4
16b1 = -l&eliagdy software (Hardware
disabled)
16b0 = -l&eliagdy hardware

3 rlevel_byte3 hw_disable RwW 1 Read-leveling hardware disable for byte 3
16b1l = -I&eliagdy software (Hardware
disabled)
16b0 = -I&eliagdy hardware

2 rlevel_byte2_hw_disable RwW 1 Read-leveling hardware disable for byte 2
16b1l = -I&eliagdy software (Hardware
disabled)
16b0 = -I&eliagdy hardware

1 rlevel_bytel hw_disable RwW 1 Read-leveling hardware disable for byte 1
16b1l = -I&eliagdy software (Hardware
disabled)
16b0 = -I&eliagdy hardware

0 rlevel_byte0 _hw_disable RW 1 Read-leveling hardware disable for byte 0
16b1l = -I&eliagdy software (Hardware
disabled)
16b0 = -I&eliagdy hardware

4.5.6.30. msdly Byte Control Register (MSDLYCR, Offset = 0x74)

The read DQS control register is treated as a clock in the read path. This register is used to adjust the read
DQS filtering window at DDR PHY to filter out the unwanted pulses or glitches of read DQS. The value of
BYTEn_MSDLY will reflecttheread  -leveling resultif Register Offset 0x70 rlevel_byten_hw_disableis setto

606 (Only for DDR3/ LPDDR2 mode). The value of BYTEn_MSDL)

Regi ster Offset O0x70 rlevel _byten_hw_disable is set

Table 4-74 msdly Byte Control Register (MSDLYCR, Offset = 0x74)

t

Bit Name Type | Default Description
Value

[31:28] BYTE7_MSDLY | RW 1 Programmable read DQS filtering window for byte 7
rlevel _byte7_ hw_disable = 60
rlievel _byte7_hw_disable = 01
value

[27:24] BYTE6_MSDLY | RW 1 Programmable read DQS filtering window for byte 6
rlevel byte6_ _hw_disable = 60
rl evel byte6_hw_disable = 01
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value

[23:20] BYTES5_MSDLY | RW 1 Programmable read DQS filtering window for byte 5
rli evel byteb hw_disable 60
rli evel byteb hw_disable 6 1
value

[19:16] BYTE4_MSDLY | RW 1 Programmable read DQS filtering window for byte 4
rl evel byted4d hw_disabl e 00
rl evel byted4d hw_disable 01
value

[15:12] BYTE3_MSDLY | RW 1 Programmable read DQS filtering window for byte 3
rl evel byte3 hw_disabl e 60
rl evel byte3 hw _disable 0 1
value

[11:8] BYTE2_MSDLY | RW 1 Programmable read DQS filtering window for byte 2
rli evel byte2 hw_ _disable 00
rli evel byte2 hw_disable 0 1
value

[7:4] BYTE1_MSDLY | RW 1 Programmable read DQS filtering window for byte 1
rl evel bytel hw_disable 60
rli evel bytel hw_disabl e 61
value

[3:0] BYTEO_MSDLY | RW 1 Programmable read DQS filtering window for byte 0
rl evel byteO _hw_disabl e 60
rl evel byteO_ _hw_disabl e 61
value

4.5.6.31. wrdlisel Control Register (WRDLLCR, Offset = 0x78)

For DDR 502 series PHY, the delay direction (Delay DQ or delay DQS) is indicated in bit 3 of
BYTEn_DLSEL_WR. For other versions of PHY, please refer to Register Offset 0x6C for more details.

Table 4-75 wrdllsel Control Register (WRDLLCR, Offset = 0x78)

Bit Name Type | Default Description
Value
[31:28] BYTE7_DLSEL_WR | RW 8 Delay control for byte 7 to add a delay in DQS or
DQ
Please refer to Offset Ox6C for details.
[27:24] BYTE6_DLSEL_WR | RW 8 Delay control for byte 6 to add a delay in DQS or
DQ
Please refer to Offset Ox6C for details.
[23:20] BYTE5 DLSEL_WR | RW 8 Delay control for byte 5 to add a delay in DQS or

DQ
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Please refer to Offset Ox6C for details.

[19:16] BYTE4 DLSEL WR | RW 8 Delay control for byte 4 to add a delay in DQS or

DQ
Please refer to Offset Ox6C for details.

[15:12] BYTE3_DLSEL WR | RW 8 Delay control for byte 3 to add a delay in DQS or
DQ

Please refer to Offset 0x6C for details.

[11:8] BYTE2_DLSEL_WR | RW 8 Delay control for byte 2 to add a delay in DQS or
DQ

Please refer to Offset 0x6C for details.

[7:4] BYTE1_DLSEL_WR | RW 8 Delay control for byte 1 to add a delay in DQS or
DQ

Please refer to Offset 0x6C for details.

[3:0] BYTEO DLSEL WR | RW 8 Delay control for byte 0 to add a delay in DQS or
DQ

Please refer to Offset 0x6C for details.

4.5.6.32. Traffic Monitor Clock Cycle Register (TRAFMR, Offset = 0x7C)

Table 4-76 Traffic Monitor Clock Cycle Register (TRAFMR, Offset = 0x7C)

Bit Name Type | Default Description
Value
[31:0] TM_clk_cycle_reg RwW 0 This register works only when the traffic monitor is
enabled.

The value of this register will be decreased by 1 for every
clock cycle of MCIk. When the value of this register is not
zero, the traffic monitor will count the issued commands

for each channel.

4.5.6.33. Command Count Register for Channel 0 (CMDCNTRO, Offset = 0x80)

Table 4-77 Command Count Register for Channel 0 (CMDCNTRO, Offset = 0x80)

Bit Name Type | Default Description
Value
[31:0] cmd_cnt_reg0 RO 0 This register works only when the traffic monitor and

channel O are enabled.
This register records the issued commands from channel 0,
and will be automatically cleared when the register,

TM_clk_cycle_reg, is written by users.

4.5.6.34. Command Count Register for Channel 1 (CMDCNTRL1, Offset = 0x84)

Table 4-78 Command Count Register for Channel 1 (CMDCNTRL1, Offset = 0x84)
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Bit Name Type | Default Description
Value
[31:0] cmd_cnt_regl RO 0 This register works only when the traffic monitor and

channel 1 are enabled.
This register records the issued commands from channel 1,

and will be automatically cleared when the register,

TM_clk_cycle req, is written by users.

4.5.6.35. Command Count Register for Channel 2 (CMDCNTR2, Offset = 0x88)

Table 4-79 Command Count Register for Channel 2 (CMDCNTRZ2, Offset = 0x88)

Bit Name Type | Default Description
Value
[31:0] cmd_cnt_reg2 RO 0 This register works only when the traffic monitor and

channel 2 are enabled.
This register records the issued commands from channel 2,

and will be automatically cleared when the register,

TM_clk_cycle_req, is written by users.

4.5.6.36. Command Count Register for Channel 3 (CMDCNTR3, Offset = 0x8C)

Table 4-80 Command Count Register for Channel 3 (CMDCNTR3, Offset = 0x8C)

Bit Name Type | Default Description
Value
[31:0] cmd_cnt_reg3 RO 0 This register works only when the traffic monitor and

channel 3 are enabled.
This register records the issued commands from channel 3,
and will be automatically cleared when the register,

TM_clk_cycle req, is written by users.

4.5.6.37. Command Count Register for Channel 4 (CMDCNTR4, Offset = 0x90)

Table 4-81 Command Count Register for Channel 4 (CMDCNTR4, Offset = 0x90)

Bit Name Type | Default Description
Value
[31:0] cmd_cnt_reg4 RO 0 This register works only when the traffic monitor and

channel 4 are enabled.
This register records the issued commands from channel 4,
and will be automatically cleared when the register,

TM_clk_cycle_reg, is written by users.

4.5.6.38. Command Count Register for Channel 5 (CMDCNTRS5, Offset = 0x94)

4-82 Command Count Register for Channel 5 (CMDCNTRS5, Offset = 0x94)
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Bit Name Type | Default Description
Value
[31:0] cmd_cnt_reg5 RO 0 This register works only when the traffic monitor and

channel 5 are enabled.
This register records the issued commands from channel 5,

and will be automatically cleared when the register,

TM_clk_cycle req, is written by users.

4.5.6.39. Command Count Register for Channel 6 (CMDCNTRG6, Offset = 0x98)

Table 4-83 Command Count Register for Channel 6 (CMDCNTRS6, Offset = 0x98)

Bit Name Type | Default Description
Value
[31:0] cmd_cnt_reg6 RO 0 This register works only when the traffic monitor and

channel 6 are enabled.
This register records the issued commands from channel 6,

and will be automatically cleared when the register,

TM_clk_cycle_req, is written by users.

4.5.6.40. Command Count Register for Channel 7 (CMDCNTR?7, Offset = 0x9C)

Table 4-84 Command Count Register for Channel 7 (CMDCNTR?7, Offset = 0x9C)

Bit Name Type | Default Description
Value
[31:0] cmd_cnt_reg7 RO 0 This register works only when the traffic monitor and

channel 7 are enabled.
This register records the issued commands from channel 7,
and will be automatically cleared when the register,

TM_clk_cycle req, is written by users.

45.6.41. AHB INCR Read Prefetch Length 1 (AHBRPRER1, Offset = 0xAQ)

FTDDR3030 provides two mechanisms to prefetch the read data for the AHB unspecified -length (INCR)

read bursts: Limited prefetching and unlimited prefetching.

For |l imited prefetching, users should define a value us
FTDDR3030 will generate the DDR read commands when receiving an AHB INCR read burst. For example,

if the user -defined value is N, FTDDR3030 will generate N+1 DDR read commands to prefetch the read

data for any AHB INCR burst.

For wunlimited prefetching, users should define a value wu
this mode, FTDDR3030 will keep generating the read commands until it receives an AHB early termination
condition. The user -defined value determines the maximum number of the prefetch read commands that

-going in pipeline. For example, if the user -defined value is N, FTDDR3030 will first generate N+1

Hangzhou Vango Technologies, Inc. 194 / 889



V8130L Technical Reference Manual

DDR read commands and then will suspend the command generation until the on

-going command count

reaches N+1. When the data belonged to the first read command arrives the read FIFO, FTDDR3030 will

generate another read command if the on

-going command countis less than N+1. This mechanism will be

repeatedly performed until the AHB early termination occurs.

Table 4-85 AHB INCR Read Prefetch Length 1 (AHBRPRERL, Offset = OxAO)

Bit

Name

Type

Default

Value

Description

31

CH3_limited_pref

RwW

0

Prefetch mechanism of channel 3
1: Limited prefetching
0: Unlimited prefetching

[30:29]

RwW

RsvdO

Reserved and Opaque

[28:24]

CH3_pref _value

RwW

User -defined value of channel 3 for the INCR read
prefetching

0: 1 command

1: 2 commands

2: 3 commands

é

31: 32 commands

Note: 0 and 31 are prohibited in the IP version
before 2.11.0.

23

CH2_limited_pref

RwW

Prefetch mechanism of channel 2
1: Limited prefetching
0: Unlimited prefetching

[22:21]

RwW

RsvdO

Reserved and Opaque

[20:16]

CH2_pref_value

RwW

User -defined value of channel 2 for the INCR read
prefetching

0: 1 command

1: 2 commands

2: 3 commands

é

31: 32 commands

Note: 0 and 31 are prohibited in the IP version
before 2.11.0.

15

CH21_limited_pref

RwW

Prefetch mechanism of channel 1
1: Limited prefetching
0: Unlimited prefetching

[14:13]

RwW

RsvdO

Reserved and Opaque

[12:8]

CH1_pref_value

RwW

User -defined value of channel 1 for the INCR read
prefetching
0: 1 command

1: 2 commands

Hangzhou Vango Technologies, Inc. 195 / 889




V8130L Technical Reference Manual

2: 3 commands

é

31: 32 commands

Note: 0 and 31 are prohibited in the IP version
before 2.11.0.

CHO_limited_pref

RwW

Prefetch mechanism of channel 0
1: Limited prefetching
0: Unlimited prefetching

[6:5]

RwW

RsvdO

Reserved and Opaque

[4:0]

CHO_pref_value

RwW

User -defined value of channel O for the INCR read
prefetching

0: 1 command

1: 2 commands

2: 3 commands

é

31: 32 commands

Note: 0 and 31 are prohibited in the IP version
before 2.11.0.

4.5.6.42.

AHB INCR Read Prefetch Length 2 (AHBRPRERZ2, Offset = O0xA4)

Table 4-86 AHB INCR Read Prefetch Length 2 (AHBRPRERZ2, Offset = 0xA4)

Bit

Name

Type

Default

Value

Description

31

CH7_limited_pref

RwW

0

Prefetch mechanism of channel 7
1: Limited prefetching
0: Unlimited prefetching

[30:29]

RwW

RsvdO

Reserved and Opaque

[28:24]

CH7_pref_value

RwW

User -defined value of channel 7 for the INCR read
prefetching

0: 1 command

1: 2 commands

2: 3 commands

é

31: 32 commands

Note: 0 and 31 are prohibited in the IP version
before 2.11.0.

23

CH6_limited_pref

RwW

Prefetch mechanism of channel 6
1: Limited prefetching
0: Unlimited prefetching

[22:21]

RwW

RsvdO

Reserved and Opaque

[20:16]

CH6_pref_value

RwW

User -defined value of channel 6 for the INCR read
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prefetching

0: 1 command

1: 2 commands

2: 3 commands

é

31: 32 commands

Note: 0 and 31 are prohibited in the IP version
before 2.11.0.

15

CH5_limited_pref

RwW

Prefetch mechanism of channel 5
1: Limited prefetching
0: Unlimited prefetching

[14:13]

RwW

RsvdO

Reserved and Opaque

[12:8]

CH5_pref _value

RwW

User -defined value of channel 5 for the INCR read
prefetching

0: 1 command

1: 2 commands

2: 3 commands

é

31: 32 commands

Note: 0 and 31 are prohibited in the IP version
before 2.11.0.

CH4_limited_pref

RwW

Prefetch mechanism of channel 4
1: Limited prefetching
0: Unlimited prefetching

[6:5]

RsvdO

Reserved and Opaque

[4:0]

CHA4_pref_value

RwW

User -defined value of channel 4 for the INCR read
prefetching

0: 1 command

1: 2 commands

2: 3 commands

é

31: 32 commands

Note: 0 and 31 are prohibited in the IP version
before 2.11.0.

4.5.6.43.

Initialization of Waiting Cycle Count 1 (INITWCR1, Offset = 0xA8)

Table 4-87 Initialization of Waiting Cycle Count 1 (INITWCR1, Offset = 0xA8)

Bit Name Type | Default Description
Value
[31:20] - - Rsvd Reserved
[19:0] wait_cycle_200us RW 0x3E80 After powering up the ramp o f SDRAM, a waiting time of
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200 T7s is required before th
inactive. This register defines the waiting clock cycles of
FTDDR3030 to satisfy the req

4.5.6.44. Initialization of Waiting Cycle Count 2 (INITWCR2, Offset = OXAC)

Table 4-88 Initialization of Waiting Cycle Count 2 (INITWCR2, Offset = 0xAC)

Bit Name Type | Default Description
Value
[31:20] - - Rsvd Reserved

[19:0] wait_cycle_500us RwW 00061a80 ForDDR3SDRAM, a waiting time of |
after the RESET signal becomes inactive and before
the CKE signal becomes active. This register defines
the waiting clock cycles of FTDDR3030 to satisfy the

requirement of 500 1 s.

4.5.6.45. QoS Control Register (QOSCR, Offset = 0xB0)

Table 4-89 Setting for QoS Command Count

Read - Write QoS Indepent RW QoS Command Count

Group Enable

Enable Enable Registers 0xB4 and 0xB8 define the QoS command count for the
read operation, and the command count constraints the read
operations.
Registers 0xBC and 0xCO0 define the QoS command count for the
write operation, and the command count constraints the write
operations.

Disable Registers 0xB4 and 0xB8 define the QoS command count for the
read operation, and the command count constraints the read
and write operations.

Disable Enable or Disable Registers 0xB4 and 0xB8 define the QoS command count, and
the command count constraints the read and write operations.

Table 4-90 QoS Control Register (QOSCR, Offset = 0xB0)

Bit Name Type | Default Description
Value
[31:4] - - Rsvd Reserved
3 QoS _Indep_RW_en RW 0 QoS independent R/W enable
I'f this bit is set to 6106, t

0xB4 and 0xB8 will be the limitation only for the read
command.

I f this bit is set to 6006, t
0xB4 and 0xB8 will be the limitation for both the read
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and write commands.

[2:1] QoS_PeriodMode RwW 0 QoS period mode

26b00: 512 clock cycl es
26b01: 1024 clock cycl es
26b10: 2048 clock cycl es
26b11: 4096 clock cycl es

(@)}

0 QoS _En RwW 0 QoS enable

4.5.6.46. QoS Command Count Register A (QOSCNTRA, Offset = 0xB4)

| f QoS Indep_ _RW_en i s set to 06160, Regi ster Of f set 0 x B¢
QoS I ndep_ RW_en is set to 6006, Register Offset 0xB4 wild.l

Table 4-91 QoS Command Count Register A (QOSCNTRA, Offset = 0xB4)

Bit Name Type Default Description
Value
[31:24] QoS_Ch3CmdCnt RW 0 Command count limitation for channel 3
86h00: No [ imit
86h01: 1x8 commands
86h02: 2x8 commands

806hff: 255x8 commands

[23:16] QoS_Ch2CmdCnt RwW 0 Command count limitation for channel 2
86h00: No | imit
86h01: 1x8 commands
86h02: 2x8 commands

86hff: 255x8 commands

[15:8] QoS _ChlCmdCnt RwW 0 Command count limitation for channel 1
86h00: No | imit
86h01: 1x8 commands
86h02: 2x8 commands

86hff: 255x8 commands

[7:0] QoS_ChOCmdCnt RW 0 Command count limitation for channel 0
86h00: No | imit
86h01: 1x8 commands
86h02: 2x8 commands

86hff: 255x8 commands
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45.6.47. QoS Command Count Register B (QOSCNTRB, Offset = 0xB8)

| f QoS _Indep_RW_en i s set to 616, Regi ster Of f set 0x B¢
QoS _Indep_ RW_en is set to 606, Register Offset 0xB8 wild.l

Table 4-92 QoS Command Count Register B (QOSCNTRB, Offset = 0xB8)

Bit Name Type | Default Description
Value
[31:24] QoS_Ch7CmdCnt | RW 0 Read command count limitation for channel 7
80h00: No | i mit
86h01: 1x8 read commands
86h02: 2x8 read commands
86hff: 255x8 read commands
[23:16] QoS_Ch6CmdCnt | RW 0 Read command count limitation for channel 6
86h00: No [ imit
86h01: 1x8 read commands
86h02: 2x8 read commands
86hff: 255x8 read commands
[15:8] QoS_Ch5CmdCnt | RW 0 Read command count limitation for channel 5
86h00: No | imit
86h01: 1x8 read commands
86h02: 2x8 read commands
86hff: 255x8 read commands
[7:0] QoS_Ch4CmdCnt | RW 0 Read command count limitation for channel 4
86h00: No | imit
86h01: 1x8 read commands
86h02: 2x8 read commands
86hff: 255x8 read commands

45.6.48. QoS Command Count Register C (QOSCNTRC, Offset = 0xBC)

| f QoS_Indep_RW_en i s set to 0616, Regi ster Of f set 0xBC
QoS_Indep_RW_en is set to 606, Register Offset O0xBC wildl

Table 4-93 QoS Command Count Register C (QOSCNTRC, Offset = OxBC)

Bit Name Type | Default Value Description

[31:24] QoS _Ch3CmdCnt_w RwW 0 Write command count limitation for channel 3
86h00: No | imit
86h01: 1x8 write command
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86h02: 2x8 write command
86hff: 255x8 write commaq
[23:16] QoS _Ch2CmdCnt_w RW 0 Write command count limitation for channel 2
86h00: No | i mit
86h01: 1x8 write command
86h02: 2x8 write command
86hff: 255x8 write commaq
[15:8] QoS _ChiCmdCnt_w RwW 0 Write command count limitation for channel 1
86h0O0: No | i mit
86h01: 1x8 write command
86h02: 2x8 wrote command
86hff: 255x8 write commaq
[7:0] QoS_ChOCmdCnt_w RW 0 Write command count limitation for channel O
806hO0O0: No | i mit
86h01: 1x8 write command
806hO02: 2x8 write command
86hff: 255x8 write commaq

45.6.49. QoS Command Count Register D (QOSCNTRD, Offset = 0xC0)

| f QoS I ndep_RW_en is set to 616, Register Of f set 0x CC
QoS I ndep_RW_ en is set to 606, Register Offset O0OxCO wildl

Table 4-94 QoS Command Count Register D (QOSCNTRD, Offset = 0xCO0)

Bit Name Type | Default Value Description

[31:24] QoS _Ch7CmdCnt_w RwW 0 Write Command Count Limitation for Channel 7
86h00: No | imit
86h01: 1x8 write command
86h02: 2x8 write command
86hff: 255x8 write comma

[23:16] QoS _Ché6CmdCnt_w RW 0 Write Command Count Limitation for Channel 6
86h00: No | imit
86h01: 1x8 write command
86h02: 2x8 write command
86hff: 255x8 write comma
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[15:8] QoS _Ch5CmdCnt_w RW 0 Write Command Count Limitation for Channel 5
86h00: No | imit
86h01: 1x8 write command
86h02: 2x8 write command
86hff: 255x8 write comma
[7:0] QoS_Ch4CmdCnt_w RwW 0 Write Command Count Limitation for Channel 4
80h00: No | i mit
86h01: 1x8 write command
86h02: 2x8 write command
86hff: 255x8 write comma

4.5.6.50. Channel Arbitration Setup Register B (CHARBRB, Offset = 0xC4)

I f Register Offset 0x30 bit[31] ARW_Group_ _Eno = 0616 and

0xC4 will be used for the write command; otherwise, Register Offset 0xC4 will be meaningless.

Table 4-95 Channel Arbitration Setup Register B (CHARBRB, Offset = 0xC4)

Bit Name Type | Default Description
Value
[31:24] group_grant_count_w RW 0x10 This field will not be used if the Read -Write group

arbitration is disabled.

0 = Amaximum of 1 command is issued when the
write group is granted.

1 = Amaximum of 2 commands are issued when
the write group is granted.

2 = Amaximum of 3 commands are issued when
the write group is granted.

é

254 = A maximum of 255 commands are issued
when the write group is granted.

255 = Not used

[23:19] - - Rsvd Reserved
[18:16] group_grant_count_high RW 0 Please refer to the descriptions at Register Offset
0x30.

Total group_grant_count[7:0] =
{group_grant_count_high,

group_grant_count_low}

0xC4[18:16] indicates

figroup_grant _count _higho.
0x30[28:24] indicates
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Afgroup_grant _count _| owo.

[15:8] BstOriArb_w RwW 0 Burst oriented arbitration enable bit (AHB only)
When these bits are set, the burst transaction will
not be broken during arbitration.

Bit 8 = 16bl indicates
arbitration of channel 0 is enabled for the write
commands.

Bit 8 = 16b0 indicates
arbitration of channel 0 is disabled for the write
commands.

Bit 9 = 16bl indicates
arbitration of channel 1 is enabled for the write
commands.

Bit 9 = 186b0 indicates
arbitration of channel 1 is disabled for the write
commands.

Bit 10 = 16b1 indicates
arbitration of channel 2 is enabled for the write
commands.

Bit 10 = 16b0 indicates
arbitration of channel 2 is disabled for the write
commands.

Bit 11 = 16bl indicates
arbitration of channel 3 is enabled for the write
commands.

Bit 11 = 16b0 indicates
arbitration of channel 3 is disabled for the write
commands.

Bit 12 = 16bl indicates
arbitration of channel 4 is enabled for the write
commands.

Bit 12 = 16b0 indicates
arbitration of channel 4 is disabled for the write
commands.

Bit 13 = 16bl indicates
arbitration of channel 5 is enabled for the write
commands.

Bit 13 = 16b0 indicates
arbitration of channel 5 is disabled for the write
commands.

Bit 14 = 16bl indicates
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arbitration of channel 6 is enabled for the write
commands.

Bit 14 = 16b0 indicates
arbitration of channel 6 is disabled for the write
commands.

Bit 15 = 16b1l1 indicates
arbitration of channel 7 is enabled for the write
commands.

Bit 15 = 16b0 indicates
arbitration of channel 7 is disabled for the write

commands.

t

t

t

[7:0]

Ch_hi_prior_w

RwW

All channels are divided into two priority levels:
High - priority level and low - priority level. These
bits indicate which channels belong to the
high-priority | evel. Sett
indicates that the corresponding channels belong

to the high - priority level.

Bit 0 = 106b1l indicates
channel 0 belong to the high - priority group.
Bit 0 = 106b0 indicates
channel 0 belong to the low - priority group.
Bit 1 = 106bl indicates

channel 1 belong to the high - priority group.

Bit 1 = 16b0 indicates
channel 1 belong to the low - priority group.
Bit 2 = 16bl indicates

channel 2 belong to the high - priority group.

Bit 2 = 186b0 indicates
channel 2 belong to the low - priority group.
Bit 3 = 186bl indicates

channel 3 belong to the high - priority group.

Bit 3 = 186b0 indicates
channel 3 belong to the low - priority group.
Bit 4 = 186bl indicates

channel 4 belong to the high - priority group.

Bit 4 = 16b0 indicates
channel 4 belong to the low - priority group.
Bit 5 = 16b1l indicates

channel 5 belong to the high - priority group.

Bit 5 = 16b0 indicates
channel 5 belong to the low  -priority group.
Bit 6 = 16bl indicates

[{an]

oYY

XY

XY

XY

F.XY

F.XY

F.XY

F.XY

F.XY

F.XY

F.XY

FaYY

FaYY
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channel 6 belong to the high - priority group.

Bit 6 = 106b0 indicates thga
channel 6 belong to the low  -priority group.

Bit 7 = 106b1l indicates thga
channel 7 belong to the high - priority group.

Bit 7 = 106b0 indicates thid
channel 7 belong to the low - priority group.
45.6.51. Channel Arbiter Grant Count Register - C (CHGNTRC, Offset = 0xC8)
Each channel has a grant window counter. When the arbiter performs the re -arbitration, the value set in

this register will be loaded into the grant window counters for channel 0, channel 1, channel 2, and

channel 3. Once the granted channel pops a command to the memory controller, the grant window

counter of this channel will be decreased by one. If the burst oriented function is disabled and the grant

window counter of the current granted channel becomes 060
channel. If the burst oriented function is enabled, the arbiter will switch grant when the grant window

counter becomes 606 and the popped command will be the
transaction that will not be broken by the arbiter even
grant window counter of each channel defines the maximum service command count allowed for each

channel when that channel is granted by the arbiter. Please note that a command indicates a DDR2

WRAP4 R/W command or DDR3 WRAP8 R/W command.

I f Register Offset 0x30 bit[ 31] ARW_Group_ _Enod is 0616 anc

0xC8 will be used for the write command. Otherwise, Register Offset 0xC8 will be meaningless.

Table 4-96 Channel Arbiter Grant Count Register - C (CHGNTRC, Offset = 0xC8)
Bit Name Type | Default Description
Value
[31:24] ARB CNT3 w | RW Oxff Once channel 3 is granted, the maximum allowed write

commands will be issued.
0 = 1 write command

1 = 2 write commands

2 = 3 write commands

é

255 = 256 write commands

[23:16] ARB_CNT2 w | RW Oxff Once channel 2 is granted, the maximum allowed write
commands will be issued.

0 = 1 write command

1 = 2 write commands

2 = 3 write commands

é

255 = 256 write commands
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[15:8] ARB_CNT1 w | RW Oxff Once channel 1 is granted, the maximum allowed write
commands will be issued.

0 = 1 write command

1 = 2 write commands

2 = 3 write commands

é

255 = 256 write commands

[7:0] ARB_CNTO_w | RW Oxff Once channel 0 is granted, the maximum allowed write
commands will be issued.

0 = 1 write command

1 = 2 write commands

2 = 3 write commands

é

255 = 256 write commands

4.5.6.52. Channel Arbiter Grant Count Register - D (CHGNTRD, Offset = 0xCC)

Similar to Register Offset = 0x34, this register defines the maximum service command counts for channel
4, channel 5, channel 6, and channel 7. I f Register
Of fset O0xCC wil!l be used for the write commands. I f

Register Offset OxCC will be meaningless.

of f
Regi

Table 4-97 Channel Arbiter Grant Count Register - D (CHGNTRD, Offset = 0xCC)
Bit Name Type | Default Description
Value
[31:24] ARB _CNT7 w | RW Oxff Once channel 7 is granted, the maximum allowed write

commands will be issued.
0 = 1 write command

1 = 2 write commands

2 = 3 write commands

é

255 = 256 write commands

[23:16] ARB CNT6 w | RW Oxff Once channel 6 is granted, the maximum allowed write
commands will be issued.

0 = 1 write command

1 = 2 write commands

2 = 3 write commands

é

255 = 256 write commands

[15:8] ARB_CNT5 w | RW Oxff Once channel 5 is granted, the maximum allowed write
commands will be issued.

0 =1 write command
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1 = 2 write commands
2 = 3 write commands
é

255 = 256 write commands

[7:0] ARB_CNT4 w | RW Oxff Once channel 4 is granted, the maximum allowed write
commands will be issued.

0 = 1 write command

1 = 2 write commands

2 = 3 write commands

é

255 = 256 write commands

4.5.6.53. Debug Address (DBGADR, Offset = 0xDO0)

Please note that Register Offset 0xD0 ~ OxFC exist when “define FTDDR3030_DLOGIC_YES is configured

and this feature is not supported in this IP version.

Table 4-98 Debug Address (DBGADR, Offset = 0xDO)

Bit Name Type | Default Value Description

[31:0] Base_addr | RW* |0 The register stores the base address to be monitored.

* When the Debug Control register (Offset =0xEC) is enabled, the write operation to this register will be

invalid.

45.6.54. Debug Address Mask (DBGADMR, Offset = 0xD4)

Table 4-99 Debug Address Mask (DBGADMR, Offset = 0xD4)

Bit Name Type | Default Description
Value
[31:0] Addr_ mask | RW* |0 The register controls the mask of the base address.

Addr_mask[n] = 1, enable address bit n comparison for the
trigger detection

Addr_mask[n] = 0, disable address bit n comparison for the
trigger detection

Masked address should be consecutive and starts from LSB.
For example, Oxffff_ffOf and 0x0000_ffff are forbidden.
Oxffff_ffOO is legal.

* When the Debug Control register (Offset =0xEC) is enabled, the write operation to this register will be

invalid.

4.5.6.55. Debug Write Data (DBGWDR, Offset = 0xD8)

Table 4-100 Debug Write Data (DBGWDR, Offset = 0xD8)
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Bit Name Type | Default Description
Value
[31:0] Write_data Rw* |0 This register stores data for comparing with the write data
of access.

* When the Debug Control register (Offset =0xEC) is enabled, the write operation to this register will be

invalid.

4.5.6.56. Debug Write Data Mask (DBGWDMR, Offset = 0xDC)

Table 4-101 Debug Write Data Mask (DBGWDMR, Offset = 0xDC)

Bit Name Type | Default Description
Value
[31:0] Data_mask |RW* |0 This register controls the mask of write data.

Data_mask[n] = 1, enable data bit n comparison for the
trigger detection
Data_mask|[n] = O, disable data bit n comparison for the

trigger detection

* When the Debug Control register (Offset =0xEC) is enabled, the write operation to this register will be

invalid.

45.6.57. Debug Master Control (DBGMSTCR, Offset = OxEQ)

Table 4-102 Debug Master Control (DBGMSTR, Offset = OxEQ)

Bit Name Type | Default Description
Value
[31:20] - - Rsvd Reserved
19 Mst_extype | RW* | O Exclusive type
Mst extype = 6106
Access from the monitored master will trigger the
interrupt.
Mst extype = 60606
Access from any other master will trigger the interrupt.
[18:16] Mst_ch RW* | 0 Monitored master channel number
[15:0] Mst_id RW* | 0 Monitored master ID number

* When the Debug Control

invalid.

4.5.6.58.

register (Offset =O0xEC)

Debug Access Control (DBGACCR, Offset = OxE4)

Table 4-103 Debug Access Control (DBGACCR, Offset = OxE4)
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Bit Name Default Description

Type
Value

[31:2] - - Rsvd Reserved

1 Isw_sel | RW* |0 Last Significant Word selection (Used only for double -word
access)

|l sw_sel = 61606

The content of the debug write data register (Offset = 0xD8) will
be compared with LSW of the current write access [31:0].

|l sw_sel = 60606

The content of the debug write data register (Offset = 0xD8) will

be compared with MSW of the current write access [63:32].

0 Rw _sel | RW* |0 Read/Write selection
0: Monitor only the read access

1: Monitor only the write access

* When the Debug Control register (Offset =0xEC) is enabled, the write operation to this register will be

invalid.

4.5.6.59. Debug Policy Control (DBGPCR, Offset = OXE8)

Pl ease note that it is not reasonable to simultaneously
accesso policy is enabled, the Awrite datao policy wild!l
Table 4-104 Debug Policy Control (DBGPCR, Offset = OxE8)

Bit Name Type Default Value Description

[31:5] - - Rsvd Reserved

4 Rw_en RwW* 0 Read/Write access policy enable

3 Mst_ch_en Rw=* 0 Master channel policy enable

2 Mst_id_en RW* 0 Master ID policy enable

1 Wdata_en Rw=* 0 Write data policy enable

0 Add_en RW* 0 Address policy enable

* When the Debug Control register (Offset = OxEC) is enabled, write operation to this register is invalid.

4.5.6.60. Debug Control (DBGENR, Offset = OXxEC)

Table 4-105 Debug Control (DBGENR, Offset = OXEC)

Bit Name Type Default Value Description
[31:1] - - Rsvd Reserved
0 Debug_en RwW* 0 Debug_enable

* The enable bit

automatically becomes

low after interrupt.

Hangzhou Vango Technologies, Inc.

209 / 889




V8130L Technical Reference Manual

4.5.6.61.

Debug Address Status (DBGADSR, Offset = 0xF0)

Table 4-106 Debug Address Status (DBGADSR, Offset = 0xF0)

Bit Name Type Default Value Description
[31:0] Addr_status RO 0 This register records the address of an access.
45.6.62. Debug Write Data Status (DBGWDSR, Offset = OxF4)

Table 4-107 Debug Write Data Status (DBGWDSR, Offset = 0xF4)

Bit Name Type Default Value Description
[31:0] Data_status RO 0 This register records the write data of an access.
4.5.6.63. Debug Master Status (DBGMSTSR, Offset = 0xF8)

Table 4-108 Debug Master Status (DBGMSTSR, Offset = OxF8)

Bit Name Type | Default Description
Value
[31:19] - - Rsvd Reserved
[18:16] Mst_ch_status RO 0 The field records the master channel number of an
access.
[15:0] Mst_id_status RO 0 The field records the master ID number of an access.
4.5.6.64. Debug Access Status (DBGACCSR, Offset = OxFC)

Table 4-109 Debug Access Status (DBGACCSR, Offset = OxFC)

Bit Name Type Default Value Description

[31:1] - - Rsvd Reserved

0 Ac_stutus RO 0 The field records the access type of an access.
45.6.65. LPDDR2 Mode Register MR1/MR2/MR3 (LP2MRA, Offset = 0x100)

Please note that Register Offset 0x100 ~ 0x124 exist when “define FTDDR3030 LPDDR2_YES is

configured

Note: The MR1 register should be set to a sequential wrap burst length of 8 in the LPDDR2 mode.

Table 4-110 LPDDR2 Mode Register MR1/MR2/MR3 (LP2MRA, Offset = 0x100)

Bit Name Type Default Value Description
[31:24] - - Rsvd Reserved
[23:16] MR3 RW 0 I/0O configure 1

LPDDR2 Mode Register MR3
[15:8] MR2 RW 0 Device feature 2

LPDDR2 Mode Register MR2
[7:0] MR1 RW 0 Device feature 1
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LPDDR2 Mode Register MR1

4.5.6.66.

LPDDR2 Mode Register MR9/MR10 (LP2MRB, Offset = 0x104)

Table 4-111 LPDDR2 Mode Register MR9/MR10 (LP2MRB, Offset = 0x104)

Bit Name Type Default Value Description
[31:16] - - Rsvd Reserved
[15:8] MR10 RwW 0 I/O calibration

LPDDR2 Mode Register MR10
[7:0] MR9 RwW 0 Test mode

LPDDR2 Mode Register MR9
45.6.67. LPDDR2 Mode Register MR16/MR17 (LP2MRC, Offset = 0x108)

Table 4-112 LPDDR2 Mode Register MR16/MR17 (LP2MRC, Offset = 0x108)

Bit Name Type Default Value Description
[31:16] - - Rsvd Reserved
[15:8] MR17 RW 0 PASR_Seg

LPDDR2 Mode Register MR17
[7:0] MR16 RW 0 PASR_Bank

LPDDR2 Mode Register MR16
45.6.68. LPDDR2 Mode Register MR41/MR42/MR48 (LP2MRD, Offset =
0x10C)

This register is reserved for future usage.

Table 4-113 LPDDR2 Mode Register MR41/MR42/MR48 (LP2MRD, Offset = 0x10C)

Bit Name Type Default Value Description
[31:24] - - Rsvd Reserved
[23:16] MR48 RwW 0 Reserved
[15:8] MR42 RW 0 Reserved
[7:0] MR41 RW 0 Reserved
4.5.6.69. LPDDR2 Mode Register MR63 (LP2MRE, Offset = 0x110)

Table 4-114 LPDDR2 Mode Register MR63 (LP2MRE, Offset = 0x110)

Bit Name Type Default Value Description
[31:8] - - Rsvd Reserved
[7:0] MR63 RW 0 Reset

LPDDR2 Mode Register MR63
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45.6.70. LPDDR2 MRW and MRR Command Register (LP2MRCR, Offset =

0x114)

Table 4-115 LPDDR2 MRW and MRR Command Register (LP2MRCR, Offset = 0x114)

Bit Name Type | Default Description
Value
[31:26] - - Rsvd Reserved
[25:24] LP2_MRR_BYTE_sel | RW 0 If ASIC to DDR is not byte swapped, set O to select

DQI7:0] as the MRR read value input, otherwise, the
setting is based on the connection of ASIC to DDR
0 = Latch MRR command read value from byteO of
read data

1 = Latch MRR command read value from bytel of
read data

2 = Latch MRR command read value from byte2 of
read data, this setting is valid if
FTDDR3030_MAX_MEM_WIDTH_32 or
FTDDR3030_MAX_MEM_WIDTH_64 is configured.
3 = Latch MRR command read value from byte3 of
read data, this setting is valid if
FTDDR3030_MAX_MEM_WIDTH_32 or
FTDDR3030_ MAX_ MEM_WIDTH_64 is configured

[23:17] - - Rsvd Reserved

16 LP2_Rank_sel RwW 0 Target rank for MRW/MRR
0 = Issue MRW/MRR command to rankO
1 = Issue MRW/MRR command to rankl

[15:8] LP2_MR_sel RW 0 Target Mode Register for MRW/MRR
86h0 RO M
86hl = MR1
é
86hff = MR255
[7:2] - - Rsvd Reserved
[1:0] LP2_ MR _cmd RW 0 LP Mode Register command
26b01 = MRW command
26b10 = MRR command for LPDHL

Others = Reserved

If users want to issue a MRW or MRR command to LPDDR2 SDRAM:

b Users should first fill the value of the LPDDR2 mode register from Register Offset 0x100 to Register
Offset 0x110.
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b Users can set LP2_ MR _cmd and LP2_MR_sel to issue a MRW or MRR command to the mode register
which LP2_MR_sel indicates.

For example, Read MRO of RankO0 DDR, andthe DDR byte0O is not byte swapped.
APB Write register offset 0x114 with value 0x00000002 (Issue  MRR command)
APB Read register offset 0x118

b If a MRR command is issued, the read value will be putin Register Offset 0x118. Users should check only
when Register 0x118 [31] AMRR_Valid 0= 1,the MRR read data is valid corresponding to the latest MRR

command.

45.6.71. LPDDR2 MRR Command Read Value Register (LP2MRVR, Offset =
0x118)

Please note that this register is read only and cannot be written.

Table 4-116 LPDDR2 MRR Read Value Register (LP2MRVR, Offset = 0x118)

Bit Name Type | Default Description
Value
31 MRR_valid RO 0 1 =The MRR_value is valid corresponding to the latest MRR
command.
0 = The MRR_value is not valid
[30:8] - - Rsvd Reserved
[7:0] MRR_value | RO 0 Mode register read value

45.6.72. LPDDR2 Added Latency Register (LP2ADLR, Offset = 0x11C)

Table 4-117 LPDDR2 Write Latency and Read Latency Register (LP2ADLR, Offset = 0x11C)

Bit Name Type | Default Description
Value
[31:2] - - Rsvd Reserved
1 LP2_RL normal RW 0 LPDDR2 read latency is normal.

1 = Read latency is the value set by mode register MR2.
0 = Read latency is the value set by mode register MR2

and adds extra one cycle.

0 LP2_WL_normal RW 0 LPDDR2 write latency is normal.
1 =Write latency is the value set by mode register MR2.
0 = Write latency is the value set by mode register MR2

and adds extra one cycle.

When users set LPDDR2 SDRAM write latency and read latency in LPDDR2 SDRAM mode register 2 (MR2),

write latency will add one if LP2_WL normal = &6 and actual read latency will add one if
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LP2_RL _normal = ®6

For example, when LPDDR2 MR2 (RL and WL) is setto4 100, which tw.= 3andt r.= 6,

If LP2_WL normal = ®¢actual tw.used in the DDR controller will be 4.

If LP2_WL_normal = d¢actual tw.used in the DDR controller will be 3.

If LP2_RL_normal ®0 actual troused in the DDR controller will be 7.

If LP2_RL_normal

A0 actual tgr.used in the DDR controller will be 6.

456.73. LPDDR21-Ts Wait Cycle Register (LP2WCR1, Off

Table 4-118 LPDDR21-T s Wait Cycl e Register (LP2WCR1, Offset = 0x
Bit Name Type | Default Description
Value
[31:20] - - Rsvd Reserved
[19:0] lus_wait_cycle RW 0x00216 LPDDR21-Ts wait cycle registe
sequence
Default = 2006h216

456.74. LPDDR210 -is Wait Cycle Register (LP2WCR2, Of

Table 4-119 LPDDR210-T s Wai t Cy ci(dP2VWR3RY, Offsét & 0x124)

Bit Name Type | Default Description
Value
[31:20] - - Rsvd Reserved
[19:0] 10us_wait_cycle RwW 0x014d6 LPDDR210-Ts wait cycle regi st ¢
sequence
Default = 206h14d6
4.5.6.75. Reserved Register (Offset = 0x128 )

45.6.76. Re-arbitration Disable Register (Offset = 0x12C)

When channel write request is de -asserted, arbiter will not perform arbitration during a small period. The
period is defined by the ArbDisCnt register. This is used to let the same burst not to be broken. The read

request will not be de  -asserted at the same burst, thus, this register is only for the write operation.

Table 4-120 Re-arbitration Disable Register (REARBDISR, Offset = 0x12C)

Bit Name Type | Default Description
Value
31 - - Rsvd -
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[30:28] Ch7_ArbDisCnt RW 0 Re-arbitration disable counter of channel 7
When the write request of channel 7 is de -asserted, the
arbiter will not do arbitration during a small period. The
period is defined by the Ch7_ArbDisCnt register.
36h0: The arbiter will i mmedi
write request is de  -asserted. (Default setting)
36hl: The arbiter will do arb
write request is de  -asserted.
é
36h7: The arbiter will do arbi
request is de -asserted.

27 - - Rsvd -

[26:24] Ch6_ArbDisCnt | RW 0 Re-arbitration disable counter of channel 6
When the write request of channel 6 is de -asserted, the
arbiter will not do arbitration during a small period. The
period is defined by the Ch6_ArbDisCnt register.
36h0: The arbiter will i mmed:i
write request is de  -asserted. (Default setting)
36hl: The arbiter will do arb
write request is de  -asserted
é
36h7: The arbiter will do arbi
write request is de  -asserted.

23 - - Rsvd -

[22:20] Ch5_ArbDisCnt | RW 0 Re-arbitration disable counter of channel 5
When the write request of channel 5 is de -asserted, the
arbiter will not do arbitration during a small period. The
period is defined by the Ch5_ArbDisCnt register.
36h0: The arbiter will i mmed:i
write request is de  -asserted. (Default setting)
36h1: The arbiter will do arhb
write request is de  -asserted.
é
36h7: The arbiter will do arbi
request is de -asserted.

19 - - Rsvd -

[18:16] Ch4_ArbDisCnt | RW 0 Re-arbitration disable counter of channel 4

When the write request of channel 4 is de -asserted, the
arbiter will not do arbitration during a small period. The

period is defined by the Ch4_ArbDisCnt register.

36h0: The arbiter will i mmed:i

write request is de  -asserted. (Default setting)

Hangzhou Vango Technologies, Inc. 215 / 889




V8130L Technical Reference Manual

36h1: The arbiter will do arhb
write request is de  -asserted.

é

36h7: The arbiter will do arbi

request is de -asserted.

15

Rsvd

[14:12]

Ch3_ArbDisCnt

RwW

Re-arbitration disable counter of channel 3

When the write request of channel 3 is de -asserted, the
arbiter will not do arbitration during a small period. The

period is defined by the Ch3_ArbDisCnt register.

36h0: The arbiter will i mmed:i
write request is de  -asserted. (Default setting)

36hl: The arbiter will do arhb
write request is de  -asserted.

é

36h7: The arbiter will do arbi

requestis de -asserted.

11

Rsvd

[10:8]

Ch2_ArbDisCnt

RwW

Re-arbitration disable counter of channel 2

When the write request of channel is de -asserted, the
arbiter will not do arbitration during a small period. The

period is defined by the Ch2_ArbDisCnt register.

36h0: The arbiter will i mmed:i
write request is de  -asserted. (Default setting)

36h1: The arbiter will do arb
write request is de  -asserted.

é

36h7: The arbiter will do arbi

request is de -asserted.

Rsvd

[6:4]

Ch1_ArbDisCnt

RwW

Re-arbitration disable counter of channel 1

When the write request of channel 1 is de -asserted, the
arbiter will not do arbitration during a small period. The

period is defined by the Ch1l_ArbDisCnt register.

36h0: The arbiter will i mmedi
write request is de  -asserted. (Default setting)

36h1: The arbiter will do arhb
write request is de  -asserted.

é

36h7: The arbiter will do arbi

request is de -asserted.
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3 - - Rsvd

[2:0] ChO_ArbDisCnt | RW 0 Re-arbitration disable counter of channel 0

When the write request of channel 0 is de -asserted, the
arbiter will not do arbitration during a small period. The

period is defined by the ChO_ArbDisCnt register.

36h0: The arbiter will i mmed:i
write request is de  -asserted. (Default setting)

306h1: The arbiter wildl do arQ
write request is de  -asserted.

é

36h7: The arbiter will do arbi

request is de -asserted.

45.6.77. DDR PHY Read Path DLL Delay Tuning for Falling Edge Register
(PHYRDTFR, Offset = 0x130)

DLSEL_RD_FALL_bytenis used to adjust the timing relation between read DQ and read DQS at the falling
edge, Register Offset 0x24 is used to adjust at the rising edge.

Table 4-121 DDR PHY Read Path DLL Delay Tuning for Falling Edge Register (PHYRDTFR, Offset = 0x130)

Bit Name Type | Default Description
Value
[31:28] BYTE7_DLSEL RD_FALL | RW 7 Delay setting of byte 7 to adjust the

falling -edge delay of DQS or DQ for read

[27:24] BYTE6_DLSEL RD _FALL | RW 7 Delay setting of byte 6 to adjust the
falling -edge delay of DQS or DQ for read

[23:20] BYTE5 DLSEL RD _FALL | RW 7 Delay setting of byte 5 to adjust the
falling -edge delay of DQS or DQ for read

[19:16] BYTE4 DLSEL RD FALL | RW 7 Delay setting of byte 4 to adjust the
falling -edge delay of DQS or DQ for read

[15:12] BYTE3 DLSEL RD FALL | RW 7 Delay setting of byte 3 to adjust the
falling -edge delay of DQS or DQ for read

[11:8] BYTE2 DLSEL RD FALL | RW 7 Delay setting of byte 2 to adjust the
falling -edge delay of DQS or DQ for read

[7:4] BYTE1_DLSEL_RD_FALL | RW 7 Delay setting of byte 1 to adjust the
falling -edge delay of DQS or DQ for read

[3:0] BYTEO _DLSEL_RD_FALL | RW 7 Delay setting of byte 0 to adjust the
falling -edge delay of DQS or DQ for read

4.5.6.78. DDR PHY MISC2 Control Register (PHYMISCRZ2, Offset = 0x134)

Please refer to the DDRx PHY application note for more detailed information.
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Table 4-122 DDR PHY MISC2 Register (PHYMISCR2, Offset = 0x134)

Bit Name Type | Default Description
Value
[31:28] odt_mode_rd RwW 0 Read command ODT output option:

B[28] = 1: Read rankO, ODT[0] =1

B[28] = 0: Read rank0, ODT[0] =0

B[29] = 1: Read rank1, ODT[0] =1

B[29] = 0: Read rank1, ODT[0] =0

B[30] = 1: Read rank0, ODT[1] =1

B[30] = 0: Read rank0, ODT[1] =0

B[31] = 1: Read rank1, ODT[1] =1

B[31] = 0: Read rank1, ODT[1] =0

Each bit is independent, for example:

casel: odt_mode_rd = 46b10¢(
when read rank0, ODT[0] = 1, ODT[1] =0

when read rankl1, ODT[0] =0, ODT[1] =1

case?2: odt_mode_rd = 46b11¢(
when read rank0, ODT[0] = 1, ODT[1] =1

when read rank1, ODT[0] =0, ODT[1] =1

When in the DDR2 mode, RL < 4 is not supported.

[27:24] odt_mode_wr RwW 9 Write command ODT output option:
B[24] = 1: Write rank0, ODT[0] =1
B[24] = 0: Write rank0, ODT[0] =0
B[25] = 1: Write rankl, ODT[0] =1
B[25] = 0: Write rankl, ODT[0] =0
B[26] = 1: Write rank0, ODT[1] =1
B[26] = 0: Write rank0, ODT[1] =0
B[27] = 1: Write rankl, ODT[1] =1
B[27] = 0: Write rankl, ODT[1] =0
Each hit is independent, for example:
casel: odt_mode_wr = 406b01¢(
when write rank0, ODT[0] = 1, ODT[1] =1

when write rank1, ODT[0] =0, ODT[1] =0

case2: odt_mode_wr = 1100:

when write rank0, ODT[0] = 0, ODTJ[1] =1,

when write rank1, ODT[0] =0, ODT[1] =1

When in the DDR2 mode, RL < 4 is not supported.

23 - - Rsvd Reserved

[22:20] CMD_DLSEL RW 7 DRAM command/address versus CK position
adjustment

[19:18] - - Rsvd Reserved
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17 RDLVL_GATE_EN | RW 0 MSDLY margin check
1 = Enable
0 = Disable
16 EYE_RDLVL_EN RwW 0 Eye margin check of DQ for DQS latc h
1 = Enable
0 = Disable
15 - - Rsvd Reserved
[14:12] RONMD_DQS RwW 7 The driving impedance setting of DDR 1/O (Data
block)
36b111: 34 n
30b110: 40 n
30b101: 48 n
36b100: 60 n
36b011: 60 n
36b010: 80 n
36b001: 120 n
36b000: 240 n
11 - - Rsvd Reserved
[10:8] RONMD_DQ RwW 7 The driving impedance setting of DDR 1/O (Data
block)
36b111: 34 n
36b110: 40 n
36b101: 48 n
36b100: 60 n
36b011: 60 n
36b010: 80 n
36b001: 120 n
36b000: 240 n
7 - - Rsvd Reserved
[6:4] RONMD_CK RW 7 The driving impedance setting of DDR 1/O (Data
block)
36b111: 34 n
36b110: 40 n
36b101: 48 n
36b100: 60 n
36b011: 60 n
36b010: 80 n
36b001: 120 n
36b000O0: 240 n
3 - - Rsvd Reserved
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[2:0] RONMD_CMD RwW 7 The driving impedance  setting of DDR 1/O

(CMDADDR block)

36b111:; 34 n

36b110: 40 n

36b101: 48 n

36b100: 60 n

36b011: 60 n

36b010: 80 n

30b001: 120 n

36b000: 240 n

45.6.79. DDR ELASTIC FIFO Control Register (EFIFOCR, Offset = 0x138)
Users should write to this register before re gi ster 0x04 bit [O0O] AMemCmd_intiia

Table 4-123 DDR ELASTIC FIFO Control Register (EFIFOCR, Offset = 0x138)

Bit Name Type | Default Description
Value
[31:9] - - Rsvd Reserved
8 efifo_rst RwW 0 Writing to this bit will trigger elastic FIFO reset, this bit will

be self -cleared.
1: Reset elastic FIFO, users can reset elastic FIFO only
when there is no DDR command at the whole controller

pipe line stage.

0: No effect
Pl ease set this bit to 6006 in
[7:5] - - Rsvd Reserved
4 auto_rst_srf RwW 0 Automatically reset elastic FIFO when self -refresh state is
entered

1: Memory controller will automatically reset elastic FIFO
when the self -refresh mode is entered.
0: Memory controller will not automatically reset elastic

FIFO when the self -refresh mode is entered.

[3:2] read_sync_pos RW 0 Read data elastic FIFO synchronization position for
POSTCTLCLK to MCIk

The valid values are 0, 1, and 2.

Setting to 1 can work in most cases, while users can use
post - simulation or STA report to decide the proper read

synchronization position setting to reduce latency.

[1:0] cmd_sync_pos RW 0 Command elastic FIFO synchronization position for MCIk to
POSTCTLCLK

The valid values are 0, 1, and 2.
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Setting to 1 can work in most cases, while users can use
post -simulation or STA report to decide the proper
command synchronization position setting to reduce

latency.

4.5.6.80. Byte n Read Deskew Register (RBnDSKW, Offset = 0x160+4*n)

n means byte index. Byte O register offset equals to 0x160. Byte 1 register offset equals to 0x164. Please
refer to the DDR PHY application note for more detailed information. This register will be valid when
“define FTDDR3030_PERBIT_DESKEW_YES is configured.

Table 4-124 Byte n Read Deskew Register (RBNDSKW, Offset = 0x160+4 *n,n =0 ~ 7)

Bit Name Type | Default Value Description

31 - - Rsvd Reserved

[30:28] BYTEn_DQ7BITDLSEL_RD | RW 4 Read data de -skew control of byte  n bit 7
27 - - Rsvd Reserved

[26:24] BYTEn_DQG6BITDLSEL_RD | RW 4 Read data de -skew control of byte  n bit 6
23 - - Rsvd Reserved

[22:20] BYTEn_DQ5BITDLSEL_RD | RW 4 Read data de -skew control of byte n bit 5

19 - - Rsvd Reserved

[18:16] BYTEn_DQ4BITDLSEL_RD | RW 4 Read data de -skew control of byte n bit 4

15 - - Rsvd Reserved

[14:12] BYTEn_DQ3BITDLSEL_RD | RW 4 Read data de -skew control of byte n bit 3

11 - - Rsvd Reserved

[10:8] BYTEn_DQ2BITDLSEL_RD | RW 4 Read data de -skew control of byte n bit 2

7 - - Rsvd Reserved

[6:4] BYTEn_DQI1BITDLSEL_RD | RW 4 Read data de -skew control of byte n bit 1

3 - - Rsvd Reserved

[2:0] BYTEn_DQOBITDLSEL_RD | RW 4 Read data de -skew control of byte n bit 0

45.6.81. Byte n Write Deskew Register (WBNnDSKW, Offset = 0x180+4*n)

n means byte index. Byte 0 register offset equals to 0x180. Byte 1 register offset equals to 0x184. Please
refer to the DDR PHY application note for more detailed information. This register will be valid when
“define FTDDR3030_PERBIT_DESKEW_YES is configured.

Table 4-125 Byte n Write Deskew Register (WBnDSKW, Offset = 0x180+4*n, n =0 ~ 7)

Bit Name Type | Default Value Description

31 - - Rsvd Reserved

[30:28] wrdllsel_byte n_bit7 | RW 3 Write data de -skew control of byte  n bit7
27 - - Rsvd Reserved

[26:24] wrdllsel_byte n_bit6 | RW 3 Write data de -skew control of byte  n bit6
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23 - - Rsvd Reserved

[22:20] wrdllsel_byte n_bit5 | RW 3 Write data de -skew control of byte  n bit5
19 - - Rsvd Reserved

[18:16] wrdllsel_byte n_bit4 | RW 3 Write data de -skew control of byte  n bit4
15 - - Rsvd Reserved

[14:12] wrdllsel_byte n_bit3 | RW 3 Write data de -skew control of byte  n bit 3
11 - - Rsvd Reserved

[10:8] wrdllsel_byten_bit2 RwW 3 Write data de  -skew control of byte n bit 2

7 - - Rsvd Reserved

[6:4] wrdllsel_byten_bitl RwW 3 Write data de  -skew control of byte n bit 1

3 - - Rsvd Reserved

[2:0] wrdllsel_byten_bit0 RwW 3 Write data de  -skew control of byte n bit O

4.5.6.82. Write Data Mask Deskew Register (WDMDSKW, Offset = 0x1A0)

Please refer to the DDR PHY application note for more detailed information. This register will be valid when
“define FTDDR3030_PERBIT_DESKEW_YES is configured.

Table 4-126 Write Data Mask Deskew Register (WDMDSKW, Offset = 1A0)

Bit Name Type | Default Description
Value

31 - - Rsvd Reserved

[30:28] BYTE7_DQDMBITDLSEL WR | R/W 3 Write datamask de  -skew control of byte
7

27 - - Rsvd Reserved

[26:24] BYTE6_DQDMBITDLSEL WR | R/W | 3 Write datamask de  -skew control of byte
6

23 - - Rsvd Reserved

[22:20] BYTE5 DQDMBITDLSEL WR | R/W | 3 Write datamask de  -skew control of byte
5

19 - - Rsvd Reserved

[18:16] BYTE4 DQDMBITDLSEL WR | R/W | 3 Write datamask de  -skew control of byte
4

15 - - Rsvd Reserved

[14:12] BYTE3_DQDMBITDLSEL_ WR | R/W |3 Write datamask de - skew control of byte
3

11 - - Rsvd Reserved

[10:8] BYTE2_DQDMBITDLSEL_ WR | R/W |3 Write datamask de - skew control of byte
2

7 - - Rsvd Reserved

[6:4] BYTE1 _DQDMBITDLSEL_ WR | R/W |3 Write datamask de  -skew control of byte
1
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3 - - Rsvd Reserved
[2:0] BYTEO _DQDMBITDLSEL WR | R/W 3 Write datamask de  -skew control of byte
0

4.5.6.83. Byte 8 Read Deskew Register (RB8DSKW, Offset = O0x1A4)

Please refer to the DDR PHY application note for more detailed information. This register will be valid when
“define FTDDR3030_PERBIT_DESKEW_YES and FTDDR3030_ECC_YES are configured. This register is for
ECC byte.

Table 4-127 Byte 8 Read Deskew Register (RB8DSKW, Offset = 0x1A4)

Bit Name Type | Default Value Description

31 - - Rsvd Reserved

[30:28] BYTE8 _DQ7BITDLSEL_RD | RW 3 Read data de -skew control of byte 8 bit 7
27 - - Rsvd Reserved

[26:24] BYTE8_DQ6BITDLSEL_RD | RW 3 Read data de -skew control of byte 8 bit 6
23 - - Rsvd Reserved

[22:20] BYTE8_DQS5BITDLSEL_RD | RW 3 Read data de -skew control of byte 8 bit 5
19 - - Rsvd Reserved

[18:16] BYTE8 _DQ4BITDLSEL_RD | RW 3 Read data de -skew control of byte 8 bit 4
15 - - Rsvd Reserved

[14:12] BYTE8 _DQS3BITDLSEL_RD | RW 3 Read data de -skew control of byte 8 bit 3
11 - - Rsvd Reserved

[10:8] BYTE8 _DQ2BITDLSEL_RD | RW 3 Read data de -skew control of byte 8 bit 2
7 - - Rsvd Reserved

[6:4] BYTE8 _DQIBITDLSEL_ RD | RW 3 Read data de -skew control of byte 8 bit 1
3 - - Rsvd Reserved

[2:0] BYTE8_DQOBITDLSEL_RD | RW 3 Read data de -skew control of byte 8 bit 0

4.5.6.84. Byte 8 Write Deskew Register (WB8DSKW, Offset = 0x1A8)

Please refer to the DDR PHY application note for more detailed information. This register will be valid when
“define FTDDR3030_PERBIT_DESKEW_YES and FTDDR3030_ECC_YES is configured. This register is for
ECC byte.

Table 4-128 Byte 8 Write Deskew Register (WB8DSKW, Offset = 0x1A8)

Bit Name Type | Default Value Description

31 - - Rsvd Reserved

[30:28] wrdllsel_byte8_bit7 RW 3 Write data de  -skew control of byte 8 bit 7
27 - - Rsvd Reserved

[26:24] wrdllsel_byte8_bit6 RW 3 Write data de  -skew control of byte 8 bit 6
23 - - Rsvd Reserved
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[22:20] wrdllsel_byte8_bit5 RW 3 Write data de  -skew control of byte 8 bit 5
19 - - Rsvd Reserved
[18:16] wrdllsel_byte8_bit4 RW 3 Write data de -skew control of byte 8 bit 4
15 - - Rsvd Reserved
[14:12] wrdllsel_byte8_bit3 RW 3 Write data de  -skew control of byte 8 bit 3
11 - - Rsvd Reserved
[10:8] wrdllsel_byte8_bit2 RwW 3 Write data de  -skew control of byte 8 bit 2
7 - - Rsvd Reserved
[6:4] wrdllsel_byte8_bitl RwW 3 Write data de  -skew control of byte 8 bit 1
3 - - Rsvd Reserved
[2:0] wrdllsel_byte8_bit0 RwW 3 Write data de  -skew control of byte 8 bit 0

4.5.6.85. Byte 8 PHY Control Register (B8_PHYCR, Offset = 0x1AC)
This register is valid when FTDDR3030_ECC_YES is configured.

Table 4-129 Byte8 PHY Control Register (B8 PHYCR, Offset = 0Ox1AC)

Bit Name Type | Default Description
Value
31 rlevel_byteQO pass RO 0 Read-leveling status for byte 8
16b1l = -l&eliagds passed.
16b0 = -l&eliagds failed orread -leveling

hardware is disabled.

[30:28] BYTE8 _DQDMBITDLSEL WR | RIW 3 Write data mask de  -skew control of byte 8
This field is valid when
FTDDR3030_PERBIT_DESKEW_YES is

configured.

[27:24] BYTE1l DLSEL WR RW 8 Delay control for byte 1 to add a delay in DQS
or DQ
Please refer to Register Offset 0x78 for

details.

[23:20] DLSEL_RD _ FALL byte8 RW 7 Delay setting of byte 8 to adjust the
falling -edge delay of DQS or DQ for read
Please refer to Register Offset 0x130 for

details.

[19:16] BYTE8 DLSEL_RD RW 7 Delay value control to add a delay into read
DQS or read DQ

Please refer to Register Offset 0x24 for

details.

15 wlevel_byte8 pass RO 0 Byte 8 of the write  -leveling status register
16b1 = -le¥eling passed
16b0 = -le¥elingfaled orwrite -leveling
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hardware disabled

[14:8] BYTE8_PDLSET RwW 0 Programmable DLL delay for byte 8
wl evel byte8 hw_disabl e
tuning value
wl evel byte8 hw_disabl e

programmed value

Please refer to Register Offset 0x64 for

details.

7 dgs_sel_wr_byte8 RwW 0 Add a delay in DQ or DQS, the delay value is
controlled by BYTE8_DLSEL_WR.
16bl = Write DQ is fixefq(
16b0 = Write DQS is fi xg¢

Please refer to Register Offset Ox6C for

details.
For 502 PHY, this bit is not used.

6 dgs_sel byte8 RW 0 Add a delay in DQ or DQS, the delay value is
controlled by BYTE8 DLSEL_RD.
16b1 = Read DQ is fixed,
16b0 = Read DQS is fixedg

Please refer to Register Offset Ox6C for
details.
For 502 PHY, this bit is not used.

5 wlevel _byte8 hw_disable RwW 1 Byte 8 of the write  -leveling hardware disable
16b1l = -lelingbg software scan
(Hardware disabled)
16b0 = -leelingbghardware
Please refer to Register Offset 0x60 for
details.

4 rlevel_byte8 hw_disable RW 1 Read-leveling hardware disable for byte 8
16b1l = -I®&eliagdy software (Hardware
disabled)
16b0 = -I&eliagdy hardware

Please refer to Register Offset 0x70 for
details.

This bit cannot be independently used. When
setting byte 8 Read -leveling by hardware,
users have to set at least 1 byten (n = 0~7)

Read-leveling by hardware.

[3:0] BYTE8_MSDLY RW 1 Programmable read DQS filtering window for
byte 8
rli evel byte8_ hw_disable
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tuning value

rl evel byte8 hw_disabl e
programmed value

Please refer to Register Offset 0x74 for

details.

4.5.6.86. BIST Control Register (BIST_CTRL, Offset = 0x1B0)
To start the BIST test sequence, please follow the steps below:
(1) Set O0x1B4 fAbist_start _addr o

(2) Set 0x1B8 rfibist_sizeo

(3) Set 0x1BO bit[2:1] pattern_sel and set bit][ 0] Abi st _

Please note that this BIST is a simple DDR test and cannot be used as KGD or mass production test.

Table 4-130 BIST Control Register (BISTCR, Offset = 0x01B0)

Bit Name Type | Default Description
Value
[31:4] - - Rsvd Reserved
7 bist_rank_decode RwW 0 0 = Select Rank 0 to do BIST
1 = Select Rank 1 to do BIST
[6:4] bist_rank_type RwW 0 Rank type for the BIST mode

Please refer to the 0x10 B[6:4] setting.

3 bist_wr_only RW 0 1 = For BIST logic issue write commands only. There is
no read and compare action. This is often used for filling
initial data to DDR for the ECC operation.

0 = Normal BIST operation, including write, read, and

comparison

[2:1] pattern_sel RW 0 pattern_sel is the BIST test pattern select.
Al l bytes (Bytel, byte2, ¢é, o
byte0.)

0 = 0x00 is used for BIST test data byteO content.

1 = Oxff is used for BIST test data byteO content.

2 = Ox5a, Oxab, Ox5a, Oxab, ¢&
data byte0O content

3 = Mixed data content

The data byteO will repeat the six data contents every 1K

byte.

(1) 128 bytes 0x00

(2) 128 bytes Oxff
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(3) 128 bytes 0x00, Oxff, 0x0
(4) 128 bytes Ox5a, Oxab5, O0x5
(5) 256 bytes data increment

Oxff
(6) 256 bytes data decrement
0x00

0 bist_en RwW 0 0 = Disable BIST test after the DDR initial sequence

1 = Enable BIST test after the DDR initial sequence

4.5.6.87. BIST Start Address Register (BIST_START_ADDR, Offset = 0x1B4)

The BIST start address is considered to be DDR offset address. It is not necessary to consider the base
address defined in control register 0x10 ARNKO_BASEO.

For example, the 1G bytes address ranges from 0x00000000 to Ox3fffffff for bist_start_addr.

Table 4-131 BIST Start Address Register (BIST_START_ADDR, Offset = 0x01B4)

Bit Name Type | Default Description
Value
[31:0] bist_start_addr RW 0 32-bit BIST start address
BIST start address should be aligned with these size
boundaries.
Examples:

When memory width = 8 bits, the start address should
align with 1K bytes boundaries.

When memory width = 16 bits, the start address should
align with 2K bytes boundaries.

When memory width = 32 bits, the start address should
align with 4K bytes boundaries.

When memory width = 64 bits, the start address should

align with 8K bytes boundaries.

Please note the following:

If FTDDR3030_LOGIC_ADDR_YES is configured, the actual 33 -bit BIST start address is
{bist_start_addr[31:0], 16b0}.

If FTDDR3030_LOGIC_ADDR_NO is configured, the actual 32 -hit BIST start address is
bist_start_addr[31:0].

4.5.6.88. BIST Test Size Register (BIST_SIZE, Offset = 0x1B8)

Table 4-132 BIST Test Size Register (BIST_Test_Size, Offset = 0x01B8)
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Bit Name Type | Default Description
Value
[31:0] bist_size | RW 0 (1) The bist_size (In terms of bytes) should be less than the

total useful DDR size.
(2) The bist_size (In terms of bytes) should be the multiples of
the allowable smallest size.

When memory width = 8 bits, the allowable smallest size =1K

bytes.

When memory width =16 bits, the allowable smallest size = 2K

bytes.

When memory width = 32 bits, the allowable smallest size = 4K

bytes.

When memory width = 64 bits, the allowable smallest size = 8K

bytes.
Please note the following:
If FTDDR3030_LOGIC_ADDR_YES is configured, the actual 33 -bit BI ST size is {bist_si
If FTDDR3030_LOGIC_ADDR_NO is configured, the actual 32 -bit BIST size is bist_size[31:0].

4.5.6.89. Reserved Register (Reserved, Offset = 0x1BC)

4.5.6.90. BIST Result Register (BIST_RESULT, Offset = 0x1CO0)

Users can check the BIST test status, fibi st _passo, only
ibi st _passo when fbist _endodéo = 0. I f 0x1BO bit] 3] Abi st _w

there is no comparison action.

Table 4-133 BIST Result Register (BIST _RESULT, Offset = 0x01CO0)

Bit Name Type | Default Value Description
[31:2] - - Rsvd Reserved
1 bist pass | RO 1 When fAbist_endo =1:

0 = BIST test is failed.
1 =BIST test is passed.

0 bist_end RO 0 When fAbist_endod =0:
0 = BIST test is not enabled or BIST test is not finished.
1 = BIST test is finished.

4.5.6.91. BIST Fail Address Register (BIST_FAIL_ADDR, Offset = 0x1C4)

Table 4-134 BIST Fail Address Register (BIST_FAIL_ADDR, Offset = 0x01C4)

Bit Name Type | Default Description

Value
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[31:0]

bist_fail_addr RO

When the BIST test is failed, the first wrong address will be

latched in this register.

Please note the following:

If FTDDR3030_LOGIC_ADDR_YES is configured, the actual 33

{bist_fail _addr[31:0],

If FTDDR3030_LOGIC_ADDR_NO is configured, the actual 32

bist_fail_addr[31:0].

4.5.6.92.
0x1C8)

-bit BIST fail address is

16b0} .

-bit BIST fail address is

BIST Fail Data Low Register (BIST_FAIL_DATA_LOW, Offset =

Table 4-135 BIST Fail Data Low Register (BIST_FAIL_DATA_LOW, Offset = 0x01C8)

Bit Name Type | Default Description
Value
[31:0] bist_fail data_low RO 0 When the BIST test is failed, the first wrong data will
be latched in this register.
4.5.6.93. BIST Fail Data High Register (BIST_FAIL_DATA_ HIGH, Offset =
0x1CQC)

Table 4-136 BIST Fail Data High Register (BIST_FAIL_DATA HIGH, Offset = 0x01CC)

Bit Name Type | Default Description
Value
[31:0] bist_fail_data_high RO 0 When the BIST test is failed, the first wrong data will
be latched in this register.
For memory width = 64 bits, the 64 - bit failed data
consists of
{bist_fail_data_high, bist_fail data_low}.
4.5.6.94. BIST Expect Data Low Register (BIST_EXP_DATA_ LOW, Offset =
0x1DO0)

Table 4-137 BIST Expect Data Low Register (BIST_EXP_DATA_LOW, Offset = 0x01D0)

Bit Name Type | Default Description
Value
[31:0] bist_exp_data_low RO 0 When the BIST test is failed, the related golden data

is latched for the user diagnosis.

Hangzhou Vango Technologies, Inc.

229 |/ 889




V8130L Technical Reference Manual
4.5.6.95. BIST Fail Data High Register (BIST_FAIL_DATA_HIGH, Offset =

0x1D4)

Table 4-138 BIST Fail Data High Register (BIST_FAIL_DATA_HIGH, Offset = 0x01D4)

Bit Name Type | Default Description
Value
[31:0] bist_exp_data_high RO 0 When the BIST test is failed, the related golden data
is latched for the user diagnosis.
For memory width = 64 bits, the 64 - bit golden data
consists of

{bist_exp_data_high, bist_exp_data_low}.

45.6.96. Reserved Register (Reserved, Offset = 0x1D8)
4.5.6.97. Reserved Register (Reserved, Offset = 0x1DC)

4.5.6.98. ECC Control Register (ECC_CTRLR, Offset = Ox1EO0)

Users can set Achx_rmw_ |l ock_en = 10 to issue the lock ¢
during RMW (Read -Modify -Write) operation. If users can guarantee that multiple channels will not write

the same address as other channels, chx_rmw_lock_en can be 0 to improve DDR access utilization.

Table 4-139 ECC Control Register (ECC_CTRLR, Offset = 0x01EO0)

Bit Name Type | Default Description
Value
[31:16] - - Rsvd Reserved
15 ch7_rmw_lock _en RW 0 0 = Disable lock read to write commands

during RMW operation
1 = Enable lock read to write command during

RMW operation

14 ch6_rmw_lock _en RwW 0 0 = Disable lock read to write commands
during RMW operation
1 = Enable lock read to write commands

during RMW operation

13 ch5_rmw_lock _en RW 0 0 = Disable lock read to write commands
during RMW operation
1 = Enable lock read to write commands

during RMW operation

12 ch4_rmw_lock _en RW 0 0 = Disable lock read to write commands
during RMW operation
1 = Enable lock read to write commands

during RMW operation
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11 ch3_rmw_lock_en RwW 0 0 = Disable lock read to write commands
during RMW operation
1 = Enable lock read to write commands

during RMW operation

10 ch2_rmw_lock_en RwW 0 0 = Disable lock read to write commands
during RMW operation
1 = Enable lock read to write commands

during RMW operation

9 chl_rmw_lock_en RwW 0 0 = Disable lock read to write commands
during RMW operation
1 = Enable lock read to write commands

during RMW operation

8 chO_rmw_lock_en RwW 0 0 = Disable lock read to write commands
during RMW operation
1 = Enable lock read to write commands

during RMW operation

[7:5] - - Rsvd Reserved

4 rmw_rdata_ecc_disable RW 0 0 = Enable read data ECC correction during
RMW operation
1 = Disable read data ECC correction during
RMW operation

3 ecc_int_mask RW 0 0 = Enable ECC interrupt

1 = Disable ECC interrupt

[2:1] force_error RW 0 Insert error at the ECC encoder output
It is used for the test purpose.

0 = Do not insert error

1 =Insert single -bit error

2 = Insert double  -hit error

3 =Insert triple  -bit error

0 ecc_enable RwW 0 0 = ECC disable
1 =ECC enable

4.5.6.99. ECC Interrupt Control Register (ECC_INTCR, Offset = Ox1E4)

The ECC engine can correctone  -bit error and detect two or more bit error. If two or more bit error occurs,

the read data cannot be corrected, and the corresponding ECC interrupt will be asserted.
Writing 616 can clear the interrupt and the status at

Table 4-140 ECC Interrupt Control Register (ECC_INTCR, Offset = 0x01E4)

Bit Name Type Default Value Description

[31:16] - - Rsvd Reserved
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0 ecc_int wicC 0 ECC interrupt

Writing 616 will clear the in
0 = CHO ECC interrupt is not asserted.

1 = CHO ECC interrupt is asserted.

4.5.6.100. ECC Error Channel Register (ECC_CHR, Offset = 0x1E8)
After ECC check, there are four types of ECC status:

0 = No ECC error

1 = Single -bit error, and the error can be corrected.

2 = Double or more bit errors, and the read data is not corrected.

3 = Overall parity bit error (P7 for 64bits and P6 for 32bits)

If ECC errors occur and the errors cannot be corrected (Status = 2), the associated channel will be

recorded in 0x1E8, and the system address will be recorded in Ox1EC.

Table 4-141 ECC Error Channel Register (ECC_CHR, Offset = Ox01ES8)

Bit Name Type | Default Description
Value
[31:4] - - Rsvd Reserved
3 - - Rsvd Reserved
[2:0] ecc_err_channel RO 0 The first occurred ECC error channel will be recorded

when status = 2.
Writing Register Offset OXx1E

register to zero.

4.5.6.101. ECC Error Address Register (ECC_EAR, Offset = 0x1EC)

Table 4-142 ECC Error Address Register (ECC_EAR, Offset = OX01EC)

Bit Name Type | Default Description
Value
[31:0] ecc_err_addr RO 0 The first occurred ECC error address will be recorded when

ECC check status = 2.
Writing Register Offset Ox1EA4

register to zero.

Please note the following:

If FTDDR3030_LOGIC_ADDR_YES is configured, the actual 33 -bit ECC error address is
{ecc_err _addr[31:0], 16bo0}.
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If FTDDR3030_LOGIC_ADDR_NO is configured, the actual 32 -bit ECC error address is
ecc_err_addr[31:0].

4.5.6.102. ECC Error Bit Position Low Byte Register (ECC_EBPLR, Offset =

0x1FO0)
The ECC engine can record the first ECC read data one -bit error position. When first one -bit ECC error
occurs, the corresponding ECC error bit position is recorded. If the one - bit error occurs at parity bit, it will

not be shown in this register because this register indicates data bit error. If two or more bit error occurs,

this register also cannot show any information.

Table 4-143 ECC Error Bit Position Low Byte Register (ECC_EBPLR, Offset = 0x01FO0)

Bit Name Type | Default Description
Value
[31:0] ecc_error_bhit_pos_low RO 0 32 -biterror bit position in low bytes (Bytes 3, 2, 1,
0)

The read data error bit wi
position if ECC error occurs.

For example, 32'h0000_0001 indicates that there

are errors in the memory bus bit[0].

Writing Ox1E4 bit[0] = 1 will clear this register to

Zero.

4.5.6.103. ECC Error Bit Position High Byte Register (ECC_EBPHR, Offset =
0x1F4)

Table 4-144 ECC Error Bit Position High Byte Register (ECC_EBPHR, Offset = 0x01F4)

Bit Name Type | Default Description
Value
[31:0] ecc_error_hit_pos_high RO 0 32bit error bit position in high bytes ( bytes7, 6,
5, 4)

The read data error bit wi
position if ECC error occurs.

For example, 32'h0000_0001 indicates thatthere

are errors in the memory bus bit[32].

Writing Ox1E4 bit[0] = 1 will clear this register to

Zero.

4.5.6.104. ECC One -bit error Count Register (ECC_ERR1_COUNT, Offset =
0x1F8)

When the ECC check |l ogic status = 1, it indicates ASingle

This register records the single error bits count until the software clears this register.
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Table 4-145 ECC One-bit Error Count Register (ECC_ERR1_COUNT, Offset = 0x01F8)

Bit Name Type | Default Description
Value
[31:0] ecc_one_bit_err_count RO 0 One - bit error counts

When the counts are equal or larger than
32'hffff_fff8, the counts will be fixed to prevent
overflow.

Writing Ox1E4 bit[0] = 1 will clear this count to

zero.
Notes:

1. For IP version (2.15.0), this counter records one - bit data error and parity error, but overall parity error
is not included.

2. For IP version (2.16.0) and later, this counter records one - bit data error, parity error, and overall parity

error.

4.5.6.105. ECC Two -bit Error Count Register (ECC_ERR2_COUNT, Offset =
O0x1FC)

When the ECC check logic status = 2, it indicates M@ADoul

correctedo. This register records the two or more error

Table 4-146 ECC Two -bit Error Count Register (ECC_ERR2_COUNT, Offset = 0x01FC)

Bit Name Type | Default Description
Value
[31:0] ecc_two_bit_err_count RO 0 Two - bit error counts

When the counts are equal or larger than
32'hffff_fff8, the counts will be fixed to prevent
overflow.

Writing Ox1E4 bit[0] = 1 will clear this count to

zero0.

4.5.7. Memory Address Table (MA Table)

The DDR controller supports various types of DDR2/DDR3 SDRAMs. Users must refer to the MA tables for

the external rankO configuration register, RNK_TYPE.

Each rank must choose the correct type of the MA tables. FTDDR3030 supports three types of MA tables,
which can be configured through the AMTSEL bit of the configuration register (Offset 0x00).

A When AMTSEL

11
N
o

b0O, the system address will map with

= 26b01, the system address will map with

a3

ABEEE - Wb
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A When AMTSEL = 206b10, the system address will map with

This field works only when the hardware configuration of FTDDR3030_BANK_SWIZZLE_YES is enabled.

For a 64 -bit memory interface, the bank address mapping is inserted between the column addresses.

ADDR is mapped to RA, CA, BA, and CA.

A Bits[9:8] of the system address are configured as the
A Bits[10:8] of the system address are configured as the
For a 32 -bit memory interface, the bank address mapping is inserted between the column addresses.

ADDR is mapped to RA, CA, BA, and CA.

A Bits[8:7] of the system address are configured as the
A Bits[9:7] of the system address are configured as the
For a 16 -bit memory interface, the bank address mapping is inserted between the column addresses.

ADDR is mapped to RA, CA, BA, and CA.

A Bits[7:6] of the system address are configured as the
A Bits[8:6] of the system address are configured as the

Note: If the hardware configuration "define FTDDR3030_BANKNUM_4 is configured, BA (Bank Address)
will only support 2 bits.

45.7.1. AHB/AXI Address to Memory Address Mapping

The DDR address should be an offset, faddr offseto, fro

minus rankn_base.

ft he memory address access region is rankO_base O addr _o
addr_offset = {(addr_org - rankO_base), 24'h0}.
I f the memory address access region is rankl_base O addr
addr_offset = {(addr_org - rankl_ba se), 24'h0}.

Please note that the AHB/AXI address for FTDDR3030, which is outside valid rank0 and rankl region

(rankl_en = 1), is not allowed.
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Please refer to Table 2 -141 and Table 2 -142, and the address mapping should be shifted if the DDR

memory width is | arger than 8

bits.

The

actual

addr ess

Table 4-147 AHB/AXI Address for DDR Address Mapping when FTDDR3030_LOGIC_ADDR_YES s

Configured

Memory Width Address for DDR Address Mapping (addr_ma)
8 addr_ma[32:0] = addr_offset[32:0]

16 addr_ma[31:0] = addr_offset[32:1]

32 addr_ma[30:0] = addr_offset[32:2]

64 addr_ma[29:0] = addr_offset[32:3]

Table 4-148 AHB/AXI Address for DDR Address Mapping when FTDDR3030_LOGIC_ADDR_NO is
Configured

Memory Width Address for DDR Address Mapping (addr_ma)
8 addr_ma[31:0] = addr_offset[31:0]

16 addr_ma[30:0] = addr_offset[31:1]

32 addr_ma[29:0] = addr_offset[31:2]

64 addr_ma[28:0] = addr_offset[31:3]

45.7.2. MATablel

MA tablel is enabled when FTDDR3030_LOGIC_ADDR_YES and FTDDR3030 DDR_SUPPORT_TYPE_2, 3,

4,5 (DDR2/DDR3/LPDDR?2) are configured.

Table 4-149 MA Tablel, AMTSEL =0

(1) MA_table1, AMTSEL = 0

FTDDR3030_LOGIC_ADDR_YES

FTDDR3030_DDR_SUPPORT TYPE_2, 3, 4,5

Rank Type Row x Column x Bank Row Bank Column
0 13x10x3 [25:13] [12:10] [9:0]

1 14x10x3 [26:13] [12:10] [9:0]

2 15x10x3 [27:13] [12:10] [9:0]

3 16x10x3 [28:13] [12:10] [9:0]

4 16x11x3 [29:14] [13:11] [10:0]

5 14x9x3 [25:12] [11:19] [8:0]

6 14x11x3 [27:14] [13:11] [10:0]

7 15x11x3 [28:14] [13:11] [10:0]

Note: rank_type= 4, 6 and 7, addr_ma[10] is mapped to column[l1],

along with  read/write command.

Table 4-150 MA Tablel, AMTSEL =1

and the column address[10]

(1) MA_table1, AMTSEL = 1

FTDDR3030_LOGIC_ADDR_YES
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FTDDR3030_DDR_SUPPORT_TYPE_2, 3, 4,5

Rank Type Row x Column x Bank Bank Row Column
0 13x10x3 [25:23] [22:10] [9:0]

1 14x10x3 [26:24] [23:10] [9:0]

2 15x10x3 [27:25] [24:10] [9:0]

3 16x10x3 [28:26] [25:10] [9:0]

4 16x11x3 [29:27] [26:11] [10:0]

5 14x9x3 [25:23] [22:9] [8:0]

6 14x11x3 [27:25] [24:11] [10:0]

7 15x11x3 [28:26] [25:11] [10:0]

Note: rank_type =4, 6 and 7, addr_ma[10] is mapped to column[11], and the column address[10] =0

along with read/write command.

Table 4-151 MA Tablel, AMTSEL =2

(2) MA_tablel,  AMTSEL = 2

FTDDR3030_LOGIC_ADDR_YES

FTDDR3030_DDR_SUPPORT_TYPE_2, 3,4, 5

Rank Type Row x Column x Bank Row Column Bank
0 13x10x3 [25:13] [12:8] [7:5]
1 14x10x3 [26:13] [12:8] [7:5]
2 15x10x3 [27:13] [12:8] [7:5]
3 16x10x3 [28:13] [12:8] [7:5]
4 16x11x3 [29:14] [13:8] [7:5]
5 14x9x3 [25:12] [11:8] [7:5]
6 14x11x3 [27:14] [13:8] [7:5]
7 15x11x3 [28:14] [13:8] [7:5]

Note: rank_type = 4, 6 and 7, addr_ma[10] is mapped to column[11], and the column address[10] =0

along with read/write command.

4.5.7.3. MA Table2

MA table2 is enabled when FTDDR3030_LOGIC_ADDR_NO and FTDDR3030_DDR_SUPPORT_TYPE_1
(DDR1/LPDDR1) are configured.

Table 4-152 MA Table2, AMTSEL =0

(2) MA_table2,  AMTSEL = 0

FTDDR3030_LOGIC_ADDR_NO

FTDDR3030_DDR_SUPPORT_TYPE_1
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Rank Type Row x Column x Bank Row Bank Column
0 12x8x2 [21:10] [9:8] [7:0]
1 12x9x2 [22:11] [10:9] [8:0]
2 13x9x2 [23:11] [10:9] [8:0]
3 12x10x2 [23:12] [11:10] [9:0]
4 13x10x2 [24:12] [11:10] [9:0]
5 14x10x2 [25:12] [11:10] [9:0]

Note: rank_type = 0 is not supported at memory width = 8 bits.

Table 4-153 MA Table2, AMTSEL =1

(2) MA_table2, AMTSEL = 1

FTDDR3030_LOGIC_ADDR_NO

FTDDR3030_DDR_SUPPORT_TYPE_1

Rank Type Row x Column x Bank Bank Row Column
0 12x8x2 [21:20] [19:8] [7:0]
1 12x9x2 [22:21] [20:9] [8:0]
2 13x9x2 [23:22] [21:9] [8:0]
3 12x10x2 [23:22] [21:10] [9:0]
4 13x10x2 [24:23] [22:10] [9:0]
5 14x10x2 [25:24] [23:10] [9:0]

Note: rank type = 0 is not supported at memory width = 8 bits.

Table 4-154 MA Table2, AMTSEL = 2

(2) MA_table2,  AMTSEL = 2

FTDDR3030_LOGIC_ADDR_NO

FTDDR3030_DDR_SUPPORT_TYPE_1

Rank Type Row x Column x Bank Row Column Bank
0 12x8x2 [21:10] [9:7] [6:5]
1 12x9x2 [22:11] [10:7] [6:5]
2 13x9x2 [23:11] [10:7] [6:5]
3 12x10x2 [23:12] [11:7] [6:5]
4 13x10x2 [24:12] [11:7] [6:5]
5 14x10x2 [25:12] [11:7] [6:5]
Notes:

(1) rank_type = 0 is not supported at memory width = 8 bits.

(2) AMTSEL = 2 is not supported at memory width = 8 bits.
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4.5.7.4.

MA Table3

MA table3 is enabled when FTDDR3030_LOGIC_ADDR_NO and FTDDR3030_DDR_SUPPORT_TYPE_2, 3,
4 (DDR2/DDR3) are configured.

Table 4-155 MA Table3, AMTSEL =0

(2) MA_table3,

AMTSEL =0

FTDDR3030_LOGIC_ADDR_NO

FTDDR3030_DDR_SUPPORT_TYPE_2, 3, 4

Rank Type Row x Column x Bank Row Bank Column

0 13x9x2 [23:11] [10:9] [8:0]

1 13x10x2 [24:12] [11:10] [9:0]

2 14x10x2 [25:12] [11:10] [9:0]

3 12x10x3 [24:13] [12:10] [9:0]

4 13x10x3 [25:13] [12:10] [9:0]

5 14x10x3 [26:13] [12:10] [9:0]

6 15x10x3 [27:13] [12:10] [9:0]

7 16x10x3 [28:13] [12:10] [9:0]

Table 4-156 MA Table3, AMTSEL =1

(2) MA_table3, AMTSEL = 1

FTDDR3030_LOGIC_ADDR_NO

FTDDR3030_DDR_SUPPORT _TYPE_2, 3,4

Rank Type Row x Column x Bank Bank Row Column

0 13x9x2 [23:22] [21:9] [8:0]

1 13x10x2 [24:23] [22:10] [9:0]

2 14x10x2 [25:24] [23:10] [9:0]

3 12x10x3 [24:22] [21:10] [9:0]

4 13x10x3 [25:23] [22:10] [9:0]

5 14x10x3 [26:24] [23:10] [9:0]

6 15x10x3 [27:25] [24:10] [9:0]

7 16x10x3 [28:26] [25:10] [9:0]

Table 4-157 MA Table3, AMTSEL =2

(2) MA_table3, AMTSEL =2

FTDDR3030_LOGIC_ADDR_NO

FTDDR3030_DDR_SUPPORT TYPE_2, 3,4

Rank Type Row x Row Column Bank Column
Column x
Bank

0 13x9x2 [23:11] [10:7] [6:5] [4:0]
13x10x2 [24:12] [11:7] [6:5] [4:0]
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2 14x10x2 [25:12] [11:7] [6:5] [4:0]
3 12x10x3 [24:13] [12:8] [7:5] [4:0]
4 13x10x3 [25:13] [12:8] [7:5] [4:0]
5 14x10x3 [26:13] [12:8] [7:5] [4:0]
6 15x10x3 [27:13] [12:8] [7:5] [4:0]
7 16x10x3 [28:13] [12:8] [7:5] [4:0]

Note: AMTSEL = 2 is not supported at memory width = 8 bits.

45.7.5. MA Table4

MA table4 is enabled when FTDDR3030_LOGIC_ADDR_NO and FTDDR3030_DDR_SUPPORT_TYPE_5
(DDR2/DDR3/LPDDRZ2) are configured.

Table 4-158 MA Table4, AMTSEL =0

(2) MA_table4, AMTSEL = 0

FTDDR3030_LOGIC_ADDR_NO

FTDDR3030_DDR_SUPPORT_TYPE_5

Rank Type Row x Column x Row Bank Column
Bank
0 13x9x2 [23:11] [10:9] [8:0]
1 13x9x3 [24:12] [11:9] [8:0]
2 14x9x3 [25:12] [11:9] [8:0]
3 12x10x3 [24:13] [12:10] [9:0]
4 13x10x3 [25:13] [12:10] [9:0]
5 14x10x3 [26:13] [12:10] [9:0]
6 15x10x3 [27:13] [12:10] [9:0]
7 13x10x2 [24:12] [11:10] [9:0]

Note: rank type =1 and 2 are not supported at memory width =8bits and 16 hits.

Table 4-159 MA Table4, AMTSEL =1

(2) MA_table4, AMTSEL = 1

FTDDR3030_LOGIC_ADDR_NO

FTDDR3030_DDR_SUPPORT_TYPE_5

Rank Type Row x Column x Bank Row Column
Bank
0 13x9x2 [23:22] [21:9] [8:0]
1 13x9x3 [24:22] [21:9] [8:0]
2 14x9x3 [25:23] [22:9] [8:0]
3 12x10x3 [24:22] [21:10] [9:0]
4 13x10x3 [25:23] [22:10] [9:0]
5 14x10x3 [26:24] [23:10] [9:0]
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6 15x10x3 [27:25] [24:10] [9:0]

7 13x10x2 [24:23] [22:10] [9:0]

Note: rank_type =1 and 2 are not supported at memory width =8 bits and 16 bits.

Table 4-160 MA Table4, AMTSEL =2

(2) MA_table4, AMTSEL = 2

FTDDR3030_LOGIC_ADDR_NO

FTDDR3030_DDR_SUPPORT_TYPE_5

Rank Type Row X Row Column Bank Column
Column x
Bank
0 13x9x2 [23:11] [10:7] [6:5] [4:0]
1 13x9x3 [24:12] [11:8] [7:5] [4:0]
2 14x9x3 [25:12] [11:8] [7:5] [4:0]
3 12x10x3 [24:13] [12:8] [7:5] [4:0]
4 13x10x3 [25:13] [12:8] [7:5] [4:0]
5 14x10x3 [26:13] [12:8] [7:5] [4:0]
6 15x10x3 [27:13] [12:8] [7:5] [4:0]
7 13x10x2 [24:12] [11:7] [6:5] [4:0]
Notes:

(1) rank_type =1 and 2 are not supported at memory width = 8 bits and 16 bits.

(2) AMTSEL = 2 is not supported at memory width = 8 bits.
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4.6. SCU

4.6.1. Overview

FTSCU100, a system control unit, is designed to provide a power and clock management function for

System -on-a- Chip (SoC) to power on the chip, start -up the power, boot -up, frequency change, soft  -off
(Dormant or deep sleep), and power -off (Shunt -down) the sequences.

FTSCU100 supports the following functionalities:

P o voe sequence

P o veentrol and start -up sequences

Crystal and PLL control s

Dynamic frequency change

System/ Peripheral clock control and generation
Reset signals generation

S| eep a-‘ugcontrask e

RTC and al-uwrm wake

Operation mode and state machine control

G e n-purpmde peripheral control register

Retention memory control

e Bo Do To Do Po o Do o Do o Do I» Do

Extend register interface

The power -on sequence is a power turn  -on procedure when the backup battery is attached and a
power -on event is active by pressing the power button. In the power start -up sequence,
FTSCU100provides an optional function to enable the power according to a programmed sequence.

When the system power is turned on, FTSCUZL00 will receive the initial values from the strapping pins and

then program PLL/DLL to generate the expected clock for the system bus and processor by using the

system boot -up sequence. After finishing the PLL/DLL locking procedure, FTSCU100 will de -assert the
reset signal in sequence. When SoC completes the boot -up sequence and enters the working state, CPU

will start fetching the code to execute the program.

At the working state, FTSCU100 provides several clock management functions to adjust the system

operation speed and bus frequency according to the performance and the power requirement. These

functions include the frequency change, CPU speed -up/ -down, BUS speed -up/ -down, and clock gating to
provide a safe controlling procedure for the dynamic frequency change. For the power saving, the clocks

of the unused blocks can be gated through the register programming at the working state.

To enter the soft -off or power -off state, controlling the system through the software programming,
FTSCU100 will trigger a sequence to shut down the system either to keep or drop the memory content

according to the application requirement. The retention memory block is used to store the system

parameters when the system enters the soft -off state. Some control signals, kept at the soft -off state, can
be implemented by the General - Purpose Output (GPO) pins.

Additionally, some applications should not be considered and implemented in FTSCU100 reserves the

extensible customized interface for the embedded system integration.

CPU speed up or sl ow down for multiple clusters freque

BUS speed up or slow down for frequency dynamic change
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4.6.2. Features

A Supports APB clock rate of up to 100 MHz

A Compliant to AMBA 3.0 APB protocol for register file interface

A Supports four system operating states, working state, sleep state, dormant state, and power - off state,
to realize minimum power consumption

A Provides two to eight power control pins and power

A Supports programmable power start -up sequence

A Includes two crystal control signals to stabilize clock for oscillator pad

A PLL/DLL control and clock locking time scheduling

A Provides RTC function and separate RTC power domains to minimize power consumption

A Supports frequency change sequence function to perform dynamic frequency scaling

A Speed -up/Speed -down swiftly bus/processor without resetting PLL

A Programs clock -gating bit by software for devices to reduce power consumption

A Compliant with low  -power interface in AMBA Specification, Rev. 3.0

A Provides AXI clock gating to perform AXI low -power function

A Supports sleep mode and wakeup event

A Provides several boot  -up events by software programming to boot up system through RTC alarm, other
IPs in same power domains to use power button or external reset

A Provides 16 GPO output pins to hold or program desired value by internal register or external GPIO in
dormant mode

A Supports 32 strapping pins for hard -wired control settings in boot -up sequence

A Provides retention registers to backup system parameters

A Provides extensible register interface to extend customized registers

A Supports re -boot function at working state

A Supports RTC clock trimming and BCD decode/encode for time/date

A Supports external RTC clock trimming function for temperature compensation

A Supports multi  -cluster and multi  -core CPU speed and sleep functions

A Supports up to 4 clusters and up to 8 cores for each cluster

A Supports Wait For Event (WFE) and Wait For Interrupt (WFI) selected for CPU idle check

A Supports multi  -DDR controller for entering self -refresh before power mode commands

A Programmable software reset function to tune software reset active interval
4.6.3. Operations and Functional Descriptions
4.6.3.1. Block Diagram

Figure 4-21. Functional Block Diagram depicts the designs, including the clock control module (CCM),
power control module (PCM), and real time clock module (RTC) to manage the clock and power of a SoC.
The clock control module is to implement the dynamic frequency management for the system bus and

processor, while CPU and the bus speed can be scaled to reflect the changes of the performance

requirements. The power control module handles the power turn -on sequence for the external
Low - DropOut (LDO) regulator or the DC/DC converter in the boot -up sequence. The real time clock

module is used to monitor the en able event by using the power button or the Real -Time Clock (RTC) alarm
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and keep RTC active with very low power consumption.
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Figure 4-21. Functional Block Diagram

©—  RTC Core
{ric_core)

I Clock Control Module

Real Time Clock Module

Users can partition one, two, or three power domains to achieve power saving depending on the system
requirement. In  Figure 4-21, the chip is an example of implementing three power domains: backup,
dormant, and core power domains. The detailed information of each module shown in Figure 4-21 is

described in the following subsections.

4.6.3.2. Real -Time Clock (RTC) Module

The Real -Time Clock (RTC) module usually is able to separate as an independent power domain, called the
backup power domain, and supplied with a backup battery. It includes four main blocks: The RTC core, the

power enable core, the Power  -On Reset (POR) and the OSC stable block. The RTC core is a real time clock
with the calendar function and provides a time - off day alarm to wake up the system when the system is
atthe power -off state. The power enable core is used to monitor the power button, and trigger an enable
event when the button is pressed. The OSC stable block is to stabilize the oscillator pad (OSC PAD) when

the backup battery is attached to the RTC module.

The design of the backup power domain uses the high VT cells in the SoC implementation. Because the

high VT cell has less leakage power than the low VT cell, it can reduce the static power loss. Because the

high VT cells are supplied by the 3.3 -V battery power, extra regulator will not be needed to adjust the
voltage level for reducing the excessive power consumption from additional components. However, the

level shifter and isolation cells are necessary and should be placed between this power domain and other

system power domains. All blocks should be in the same power domains.
4.6.3.3. Power Control Module (PCM)

Power Control Module (PCM) is designed to control the external regulator or DC/DC converter and provide

a power management machine to handle the start -up and shutdown sequences of the supply power. The
power control core can power the start -up sequence according to a programmable sequence when the
system receives aboot  -up event at the working state. FTSCU100 provides one to eight power control pins

to control the internal power switch or the external regulator. This start -up seguence comprises Six
timeslots to enable each DC  -DC converter, LDO voltage regulator, and current limit switch associated with

one timeslot. In order to minimize the supply -in-rush current at the power  -uptime, the start -up of these
power control pins should be staggered in time by using this feature.

When power is enabled, the power control core will check if the voltage is ready and releases the isolation
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cell usedto isolate PCM and the core power domains; and then the system will issue the boot -up sequence

of the clock control unit for entering the working state. CPU can issue a power -off or soft -off command
through register programming. The power control core will execute the shutdown sequence of the supply
power. At the soft

- off state, the PCM power is supplied to monitor the boot -up events that come from PCM

or the backup power domains; such as the RTC alarm. If users need to boot -up from the external 1/O,
users can directly connect them to the input port. All boot -up events can be masked by the control

registers, except the hardware and watchdog reset signals.
4.6.3.4. Clock Control Module (CCM)

The clock control module handles the boot -up sequence and the bus control sequence. The boot

-up
sequence is used to control the PLL/DLL settings, enable, and gate the clock for the locking time after

powering the start  -up sequence. The sequence includes the controlling crystal for the PLL reference clock
and the latched strapping value for the hard -wired control setting when the system is powered up from
the power -off or dormant state to the working state. All reset signals are sequentially generated whenthe
system boot -up is finished. At the working state, CPU expects to change the operating speed by using
Frequency Change Sequence (FCS), that dynamic changes PLL M/N setting value without power off. The
boot -up sequence will handle the PLL disabling, setting, and procedures. The bus control sequence,
handling the bus behavior, includes the power -down bus, power -down CPU, power -down DDR/SDRAM,
speed -up/speed -down processor/bus, and the sleep clock. When CPU issues a command to transit the
operation speed or state, the bus control gating sequence should be the power -down request to wait for
the acknowledge signals. For example, when a CPU speed is commanded, the bus control sequence wiill

issue the CPU power

-down without the power -down DDR and switch to the expected clock and then

triggers CPU to exit from the power -down mode. The dynamic frequency scaling can be implemented
through both sequences in this unit.

All clock controls are implemented in this module, FTSCU100 provide up to 64 - bit clock gating registers in
each bus type, which includes APB, AHB, and AXI. If users need more gating bits or other control registers,

they can also be implemented through the extend register interface.
4.6.3.5.

V8130L with RTC and default power domain, and default domain can be off by soft
-2 about V8130L power domain partition of SCU.

Power Domain Partition
-off command of SCU.

The block diagram of SCU can be referenced by Fig 6
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Figure 4-22. V8130L power domain block diagram

The power state of

V8130L can be described as

Figure 4-23 Power States and Transitions.

Hangzhou Vango Technologies, Inc.




V8130L Technical Reference Manual
There are 14 boot -up event pins for application. The pin list can be refer the 0x2800_0000.

User can switch system to GO/G1/G2 power mode and the mapping table are listed in Figure

4-24 .

Figure 4-23. Power States and Transitions

ON

0N ON
Clock Gte

N (ff

Figure 4-24.Power mode mapping table

4.6.3.6. SCU Boot Flow

The boot sequence will follow the flow chart in each boot mode. The XTAL of 32KHz will be

disabled and replaced by the internal OSC to speed up the boot sequence. The stable

waiting timein  Figure 4-25 Figure 4-25.SCUBoot Flow Chart can be parallel onboot -up. CPU s
clocked by the internal OSC (120 MHz) and doesnot
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Figure 4-25. SCU Boot Flow Chart

4.6.4. Register List

Module Name

SCU

’ Base Address

‘ 0x2800_0000

De-assert Isoldtion Cell the Stabilization of thej Clock | DLL Locking Timfe Yes
between PEU fnd PCU L
— PLL_gis = D rt the scu_resdt_n for
De-assert Power Reset for the — External Device or Pefpheral
PCU Power Pomain R
] me I
Enable the PLL and \Wait for =
Wait for the Rillease of ‘ the PLL Locking Tlne e ‘ SIS DS (R (=5
T_rst_| _
+4 C Working State
‘ Reset the Clock Diflider ‘ ~ v

Register Name Offset Description
BTUP_STS 0x000 Boot -up status register
BTUP_CTRL 0x004 ' Boot -up control register
PWR_CTRL 0x008 Power control register
CHIPID 0x010 ' Chip ID register
VERID 0x014 Status control unit version register
STRAP 0x018 Stra? value register
OSC_CTRL 0x01C A OSC control register
PWR_MOD 0x020 - Power mode register
INT_STS ~ 0x024 Interrupt status register
INT_EN 0x028 Interrupt enable register
SWRST_CTRL 0x02C Software reset control register
PLL _CTRL 0x030 PLLO control register
PLL4 CTRL 0x040 PLL4 control register
DLL CTRL 0x044 DLL control register
AHBCLKG 0x050 AHB clock control register
SLP_AHBCLKG 0x058 AHB clock sleep control register
APBCLKG 0x060~0x064 APB clock control register
SLP_APBCLKG 0x068~x06C APB clock sleep control register
AXICLKG 0x080 AXI clock gated register
SLP_AXICLKG 0x088 AXI clock sleep control register
SLP_WAKUP_ST 0x0CO0 Sleep wakeup events status
SLP_WAKUP_EN 0x0C4 Sleep wakeup events enable
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Register Name Offset Description
BUS CLKCTRL_ST 0x0FO0 Bus Clock Control Status Register
IDLE_CTRL 0x128 IDLE control register
RTC_TIME1 0x200 RTC timer register 1
RTC_TIMEZ2 0x204 RTC timer register 2
RTC_ALM1 0x208 RTC alarm time register 1
RTC_ALM2 0x20C RTC alarm time register 2
RTC_CTRL 0x210 RTC control register
RTC_TRIM 0x214 RTC tick trim control register
BCD_RTC_TIME1 0x220 RTC timer register 1 for BCD
BCD_RTC_TIME2 0x224 RTC timer register 2 for BCD
BCD_RTC_ALM1 0x228 RTC alarm time register 1 for BCD
BCD_RTC_ALM2 0x22C RTC alarm time register 2 for BCD

4.6.5. Register Description

4.6.5.1. Boot -up Status Register
Table 4-161 Boot-up Status Register (BTUP_STS, Offset: 0x000)

Bit Symbol Access Description Default
31 EXT_BT14 ST R/WC Wake up from X_UART5_TX status 0x0
30 EXT _BT13_ST R/WC Wake up from X _UART5_RX status 0x0
29 EXT _BT12_ST R/WC Wake up from X_UART5_RX_ h status 0x0
28 EXT _BT11 ST R/WC Wake up from X_UART6_TX status 0x0
27 EXT_BT10 ST R/WC Wake up from X_UART6_RX status 0x0
26 EXT_BT9 ST R/WC Wake up from X_UART9_TX status 0x0
25 EXT_BT8 ST R/WC Wake up from X_UART7_TX status 0x0
24 EXT _BT7_ST R/WC Wake up from X_UART7_RX status 0x0
23 EXT_BT6_ST R/WC Wake up from X_UART9_RX status 0x0
22 EXT_BT5_ST R/WC Wake up from X_UART8_TX status 0x0
21 EXT _BT4 ST R/WC Wake up from X_UART8_RX status 0x0
20 EXT _BT3_ST R/WC Wake up from X_UART8_RX_h status 0x0
19 EXT_BT2_ST R/WC Wake up from X_SPI_DCX1 status 0x0
18 EXT BT1 ST R/WC Wake up from X_SPI_DCX2 status 0x0
17 RTC_BTUP_STS R/WC 1: Boot up by RTC alarm (Internal or external) 0x0

events

0: No RTC alarm boot -up event
16 PWRBTN_STS R/WC Boot up by the power button 0x0

1: Boot up from the power button

0: No power button even
15:12 - - Reserved -
11 PMR R/WC Boot up from the power  -off mode 0x0

1: Boot up from the power -off mode
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0: No boot -up from the power -off mode

10 SMR R/WC Boot up from the dormant mode 0x0
1: Boot -up from the dormant mode

0: No boot -up from the dormant mode

9 WDR R/WC Re-boot by the watchdog reset 0x0
1: Watchdog reset will occur.

0: Watchdog reset will not occur.

8 HWR R/WC Re-boot by hardware reset 0x0
1: Hardware reset will occur.

0: Hardware reset will not occur.

7:0 - - Reserved -

4.6.5.2. Boot -up Control Register
Table 4-162 Boot-up Control Register (BTUP_CTRL, Offset: 0x004)

Bit Symbol Access | Description Default
31 EXT_BT14_EN R/W Wake up from X_UART5_TX enable Ox1
30 EXT_BT13_EN R/W Wake up from X_UART5_RX enable Ox1
29 EXT_BT12_EN R/W Wake up from X_UART5_RX_h enable ox1
28 EXT_BT11 EN R/W Wake up from X_UART6_TX enable 0x1
27 EXT_BT10_EN R/W Wake up from X_UART6_RX enable 0x1
26 EXT_BT9 EN R/W Wake up from X _UART9_TX enable 0x1
25 EXT_BT8 EN R/W Wake up from X_UART7_TX enable 0x1
24 EXT_BT7_EN R/W Wake up from X_UART7_RX enable 0x1
23 EXT_BT6_EN R/W Wake up from X_UART9_RX enable 0x1
22 EXT_BT5 EN R/W Wake up from X_UART8_TX enable 0x1
21 EXT_BT4_EN R/W Wake up from X_UART8_RX enable 0x1
20 EXT_BT3_EN R/W Wake up from X _UART8_RX h enable 0x1
19 EXT_BT2_EN R/W Wake up from X_SPI_DCX1 enable 0x1
18 EXT_BT1 EN R/W Wake up from X_SPI_DCX2 enable 0x1
17 RTC_BTUP_EN R/W This bit allows the RTC alarm signal to contribute to the 0x1

boot -up of the power control unit.

1: RTC alarm output is enabled; and transition from low to

high on the RTC alarm output will cause a boot -up event to
the power control unit.

0: RTC alarm output is disabled; and transition on the RTC

alarm output will not cause a wakeup event to the power

control unit.
16 - - - Ox1
155 | GPO_OUTJ15:5] R/W General -Purpose Output pins 0x0
4:3 | GPO[4:3] R/W Dcst[1:0] of X_DDRCK/X_PSWO0 0x0

Output driving capability

Hangzhou Vango Technologies, Inc. 249 | 889




V8130L Technical Reference Manual

00: 4 mA
01: 8 mA
10: 12 mA
11: 16 mA

2 GPO[2] R/W WAKEUP_IN_ENABLE: (Users need to enable before 0ox1
entering the wake -up mode.)
1: Disable the wakeup by external pad

0: Enable the wakeup by external pad

1 GPOI1] R/W RTC_CLK_SEL: 0x0
1: Clock from 32KHz XTAL PAD
0: Clock from the internal 32KHz RCOSC

0 GPOI0] R/W DSRONB for DDR Ox1

4.6.5.3. Power Control Register
Table 4-163 . Power Control Register (PWR_CTRL, Offset: 0x008)

Bit Symbol Access Description Default

[31:28] PWRCTRL_DCSR R/W Power pins 1/O driving capability Ox1
For standard 1/O, itis allowed to adjust
the 1/O driving capability. The register
provides to set the programmable pins
by software.

Bit[31]: Slew Rate

Bit[30:29]: Output Driving Capability

007 2mA
017 4mA
10 7T 6 mA
117 8mA

Bit[28]: No support

27 pwrbtn_offchk R/W Power button release check in the 0x0
power off procedure

1: Check the power button release
when entering the power -off or
dormant mode.

0: Do not check the power button
status when entering the power -off or

dormant mode.

[26:25] - - reserved -

24 PWRCTRL_UPDATE R/WS Power control pins update command 0x0
The bit is set to directly set the power

control pins value by the
PWRUP_CTRL, and it will be cleared
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after finishing the command.
[23:16] debounce_mode R/W The register used to configure the Ox0A
debounce time for the power button.
[15:10] - - -
[9:8] PWRUP_CTRL R/W Power control pins at the working state Ox1
[9]: DDR_CKE power on
[8]: Default domain on
[7:2] - - -
[1:0] PWRDN_CTRL R/W Power control pins at soft - off state 0x00
[1]: DDR_CKE power down
[0]: Default domain down
4.6.5.4. Power Start -up Sequence Control Register
Table 4-164 . Power Control Register ( PWRUP_SEQ, Offset: 0x00C)
Bit Symbol Access Description Default
[31:16] Rev - - -
[15:8] PWRUP_ENSLOT?2 R/W Power Start -up Sequence 2 86 h3
[7:0] PWRUP_ENSLOT1 R/W Power Start -up Sequence 1 86h1
4.6.5.5. Chip ID Register
Table 4-165. Chip ID Register (CHIPID, Offset: 0x010)
Bit Symbol Access Description Default
[31:0] CHIP ID RO or R/IPW Chip ID 0x188B_0000

CHIPID Protected Registers Lock/Unlock

The CHIPID register is protected to avoid unexpected programming. The unlock procedure is shown in

Figure 4-26.The unlock ID is the same as CHIPID, and writes the value to the version tag register (0x14).

It will unlock the write protected and allow one write operation to the chip ID register (Offset 0x10), and

the register will resume the lock state after the write operation. When CHPID is programmed, the unlock

key will also be updated to new CHIPID. Users should use new CHIPID to unlock the protected register in

the next write procedure.
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Figure 4-26. CHIPID Protected Register Lock and Unlock

4.6.5.6. System Control Unit Version Register
Table 4-166 . System Control Unit Version Register ( VERID, Offset: 0x014)
Bit Symbol Access Description Default
[31:0] IP VERSION RO IP version 0x0003_0100
4.6.5.7. Strap Value Register
Table 4-167 . Strap Value Register (STRAP, Offset: 0x018)
Bit Symbol Access Description Default
17 BOOT_MSG_DIS RO 1: Disable boot message display STRAP
0: Enable boot message display
16:15 CPU_JTAG_SEL[1:0] RO 00: CA7 Debug Only STRAP
01: Taishan 400 Debug Only
10: CA7 and Taishan 400 daisy chain
11: Disable JTAG function
14:13 BOOT_CK_SEL[1:0] RO 00: From XTAL STRAP
01: Internal OSC 30 MHz
10: Internal OSC 60 MHz
11: Internal OSC 120 MHz
12 LOAD_T400 _IMG RO 0: CA7 boot first STRAP
1: Taishan400 boot first
11 EFUSE_CK_SEL RO 0: eFuse clock from internal OSC STRAP
1: eFuse clock from external XTAL
10:9 BOOT_SPL_SEL[1:0] RO 00: SPL is from SPI NOR Flash. STRAP
01: SPL is from SPI NAND Flash.
10: SPL is from SPI UART Booting
11: SPL is from eMMC
8 BOOT _IPL_SEL RO 0x0: Boot from ROM (Default) STRAP
0x1: Boot from SPI XIP mode
2 DLL _DIS RO DLL disable strapping 0x0
1 PLL_DIS RO PLL disable strapping 0x0
0 OSCH_DIS RO Higher -frequency OSC PAD disable 0x0
4.6.5.8. OSC Control Register
Table 4-168 . OSC Control Register (OSC_CTRL, Offset: 0x01C)
Bit Symbol Access Description Default
[31:4] - - Reserved 0x0
3 OSCHSTABLE RO OSCH oscillator stable flag 0x1
1: The OSCH oscillator is stable.
0: The OSCH oscillator is not stable.
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OSCHENB

RO

OSCH PAD EB pin STRAP
The values depend on strapping DLL_DIS.

OSCHEN

RwW

OSCH oscillator enable bit 0Ox1
1: Enable the OSCH oscillator
0: Disable the OSCH oscillator

4.6.5.9.

Power Mode Register

Table 4-169 . Power Mode Register, (PWR_MOD, Offset: 0x020)

Bit

Symbol

Access

Description

Default

31

SELFR_CMD_OFF

RwW

DDR/SDR self -refresh command off

If this bit is set, FTSCU100 will NOT issue the self -refresh
command to DDR/SDR in all power modes and frequency
change sequences. If system does not have DDR/SDR,

pl ease al ways set to 16b1l.

0x0

30

FCS_PLL2_RSTn

RwW

PLL2 resets in the frequency change sequence

If the PLL2 output frequency is not satisfied, PLL2 should
be reset in the FCS mode.

0: Reset PLL2

1: Keep PLL2 active in FCS

0x0

29

FCS_DLL_RSTn

RwW

DLL resets in the frequency change sequence.

If the DLL output frequency range is not satisfied, DLL
should be reset in the FCS mode.

0: Reset DLL

1: Keep DLL active in FCS

0x0

28

FCS_PLL_RSTn

RwW

PLL resets in the frequency change sequence.

If the PLL output frequency is not satisfied, PLL should be
reset in the FCS mode.

0: Reset PLL

0x0

2711

Reserved

10

SW_RST

RwW

Software reset command

The bit is set to issue a reset signal that the interval cab
be adjusted by programming SWRST_CTRL (offset
0x02C), and be cleared by hardware after the reset is

done.

0x0

CURR_RESTORE

RwW

Restore current setting frequency in programming

register

All PLL setting values, including CLKIN_MUX, and the
power mode setting values, FCLK_MUX, BUS_MUX, and
REMAP will be restored to the PLL control (PLL_CTRL) and
power mode (PWR_MOD) registers.

0x0

PLL_UPDATE

R/WS

PLL update command

0x0

i
SEEENT A,

ABEEE 5B
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PLL setting value is directly updated by the PLL

programming register.

7 REBOOT R/WS Reboot command 0x0
The bit is set to issue a reset to initiate the CPU and bus

state.

In the combined command, the reset will be de -asserted
after another operation sequence is done. However, it is

prohibited to perform the sleep command.

6 FCS R/WS Frequency Change Sequence (FCS) 0x0
The bit is set to enter the frequency change sequence,
and will be automatically cleared after finishing FCS.

If users want to set PLL by strapping value in next

boot -up sequence, the bit should be cleared when setting

the soft -off mode command.

5:4 - - Reserved -

3 SLEEP R/WS Sleep -mode sequence 0x0
This bit will be automatically cleared after waking up. The
command does not execute with the soft -off or power -off
command.

2 - - Reserved -

1 SOFTOFF R/WS Soft -off command to enter dormant (deep -sleep) mode 0x0

When the bit is set, the system enters the dormant state,
and will be reset when the system comes back from the

working state.

0 PWROFF R/WS Power -off mode 0x0
When the bit is set, the system enters the power - off

state, and will be reset when the system is powered on.

4.6.5.10. Interrupt Status Register
Table 4-170. Interrupt Status Register (INT_STS, Offset: 0x024)

Bits Field Type Description Default
31:29 - - Reserved 0x0
28 INT_PWRSTAT R/ WC Power domain state change status 0x0
E_CHG The status indicates that one power state has

been changed, and it can be used to check if

the power is turned on.

[27:19] - - Reserved -
18 INT_RTC_SEC R/WC RTC second out interrupt status 0x0
The field is the value when SCU _RTC _ON is
defined.
17 INT_RTC_PER R/WC RTC periodic interrupt status 0x0

The field is the value when SCU_RTC _ON is

Hangzhou Vango Technologies, Inc. 254 | 889




V8130L Technical Reference Manual

defined.
16 INT_RTC_ALAR | R/IWC RTC alarm interrupt status 0x0
M The field is the value when SCU_RTC_ON is
defined.
[15:12] - - Reserved -
11 INT_REMAP_C R/W Remap is changed status. 0x0
HG
[10:9] - - Reserved -
8 INT_PLL_UPDA | R/IWC PLL update finish interrupt status 0x0
TE
7 - - Reserved
6 INT_FCS R/WC FCS command finish interrupt status 0x0
5:4 Reserved
3 INT_WAKEUP R/WC Wake up event status in the sleep mode 0x0
2.0 - - Reserved -

4.6.5.11. Interrupt Enable Register
Table 4-171 . Interrupt Enable Register (INT_EN, Offset: 0x028)

Bit Symbol Access Description Default
31:29 - - Reserved 0x0
28 PWRSTATE_CHG_EINT | RIW Power domain state change 0x0
interrupt enable
27:19 - - Reserved 0x0
18 RTC_SEC_EINT R/W RTC second out interrupt enable 0x0

The field is the value when
SCU_RTC_ON is defined.
17 RTC_PER_EINT R/W RTC periodic interrupt enable 0x0

The field is the value when
SCU_RTC_ON is defined.
16 RTC_ALARM_EINT R/W RTC alarm interrupt enable 0x0

The field is the value when
SCU_RTC_ON is defined.

[15:12] - - Reserved 0x0
11 REMAP_CHG_EINT R/W REMAP change command enable 0x0
The bit will be cleared by APB

reset, i.e. the remap with reboot
command will be disabled, the
interrupt never be triggered when
issuing the remap function through

reboot command.

- Reserved 0x0
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8 PLL_UPDATE_EINT R/W PLL update finish interrupt enable Ox1
7 - - Reserved 0x0
6 FCS_EINT R/W FCS command finish interrupt Ox1
enable
5:4 - - - -
3 WAKEUP_EINT R/W Wake -up event interrupt enable 0x1
2.0 - - Reserved 0x0
4.6.5.12. Software Reset Control Register
Table 4-172 . Software Reset Control Register (SWRST_CTRL, Offset: 0x02C)
Bit Symbol Access Description Default
[31:16] SWRST_WAIT R/W Software reset delay cycles of APB bus 0X0
clock
[15:0] SWRST_ACTIVE R/W Software reset active cycles of APB bus OxF
clock
4.6.5.13. PLLO Control Register
Table 4-173 . PLLO Control Register (PLL_CRTL, Offset: 0x030)
Bit Symbol Access Description Default
31:24 PLLNS RW This field sets the N value of the embedded PLL to 0x20
control the PLL frequency output.
2311 6 PLLMS RW This field sets the M value of the embedded PLL to 0x1
control the PLL frequency output.
15:8 PLLFRANG RwW This field indicates that the output frequency range 0x3
of the embedded PLL controls the PLL frequency
output.
74 CLKIN_MUX | RW System clock source Mux selection 0x4
This field changes the system clock source in the
FCS mode.
When the system clock has many clock sources and
users want to change the Mux selection of the clock
source without resetting PLL/DLL in the FCS mode,
users should set the FCS_PLL_RSTn or
FCS_DLL_RSTn pin to disable orun  -reset PLL or
DLL.
000 : 800MHz from PLLO
001: 400MHz from PLLO
010: 200MHz from PLLO
011: 100MHz from PLLO
100: depend on the setting of the bootstrap
BOOT_CK_SEL[1:0]
Note:
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The setting will execute after FCS mechanism is

complete.

Reserved

0x0

PLLSTABLE

RO

PLL locking and stability status
1: PLL is stable.
0: PLL is not stable.

0x0

PLLEN

R/W

PLL enable control (PLLO and PLL4 enable are
controlled by this bit!!)

The PLL cannot directly be turned ON/OFF when the
bit is set. The procedure should accompany a FCS
command to stop or enable PLL.

(Default enable and disable by user)

1: Enable PLL

0: Disable PLL

Ox1

4.6.5.14.

PLL4 Control Register

Table 4-174 . PLL4 Control Register (PLL4_CTRL, Offset: 0x040)

Bit

Symbol

Access

Description

Default

31:24

PLL4ANS

R/W

This field sets the N value of the embedded PLL4 to
control the PLL4 frequency output.

0x20

7:0

Reserved -

4.6.5.15.

DLL Control Register

Table 4-175. DLL Control Register (DLL_CTRL, Offset: 0x044)

Bit

Symbol

Access

Description

Default

31:24

Reserved

0x0

15:8

DLLFRANG

R/IW

This field sets the output frequency range of the embedded DLL

to control the DLL frequency output.

0ox7

Reserved

0x0

DLLSTABLE

RO

DLL locking and stability status
1: DLL is stable.
0: DLL is not stable.

0x0

DLLEN

R/W

DLL enable control

The DLL cannot be directly turned ON/OFF when the bit is set.

The procedure should accompany a FCS command to stop or
enable DLL.

1: Enable DLL

0: Disable DLL

Oox1
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4.6.5.16. AHB Clock Control Register

Table 4-176 . AHB Clock Control RegisterO (AHBCLKGO, Offset: 0x050)

Bit | Symbol Access Description Default

5 t400 dmac_hclk_en R/W Hclk enable of Taishan400 system dmac bus Ox1

4 t400 _cpu_hclk_en R/W Hclk enable of Taishan400 system bus 0x1

3 spi2ahb_hclk_en R/W Hclk enable of SPI2AHB Ox1

2 crypt_hclk_en R/W Hclk enable of crypt engine Ox1

1 emmcl_hclk_en R/W Hclk enable of eMMC1 Ox1

0 emmcO_hclk_en R/W Hclk enable of eMMCO 0x1

4.6.5.17. AHB Clock Sleep Control Register

Table 4-177 . AHB Clock Sleep Control RegisterO (SLP_AHBCLKGO, Offset: 0x058)

Bit Symbol Access Description Default

5 t400 _dmac_hclk_en R/W Hclk enable of Taishan400 system dmac 0Ox1

bus

4 t400 _cpu_hclk_en R/W Hclk enable of Taishan400 system bus Ox1

3 spi2ahb_hclk_en R/W Hclk enable of SPI2AHB Ox1

2 crypt_hclk_en R/W Hclk enable of crypt engine Ox1

1 emmcl_hclk_en R/W Hclk enable of eMMC1 Ox1

0 emmcO_hclk_en R/W Hclk enable of eMMCO Ox1

4.6.5.18. APB Clock Control Register

Table 4-178 . APB Clock Control Register (APBCLKGO, Offset: 0x060)

Bit Symbol Access Description Default

31 pwmO_pclk_en R/W Pclk enable of PWM TIMER 0 0Ox1

30 uartd_pclk_en R/W Pclk enable of UART 4 0Ox1

29 uart3_pclk_en R/W Pclk enable of UART_3 0Ox1

28 uart2_pclk_en R/W Pclk enable of UART_2 Ox1

27 uartl pclk_en R/W Pclk enable of UART 1 0Ox1

26 uart0_pclk_en R/W Pclk enable of UART 0Ox1

25 ssp3_spi_pclk_en R/W Pclk enable of SSP3_SPI 0Ox1

24 ssp2_spi_pclk_en R/W Pclk enable of SSP2_SPI 0Ox1

23 sspl_spi_pclk_en R/W Pclk enable of SSP1_SPI Ox1

22 ssp0_spi_pclk_en R/W Pclk enable of SSPO_SPI Ox1

21 can0_pclk_en R/W Pclk enable of CANO Ox1

20 dmacl_pclk_en R/W Pclk enable of DMAC1 Ox1

19 wdt3_pclk_en R/W Pclk enable of WDT3 0Ox1

18 wdt2_pclk_en R/W Pclk enable of WDT2 0Ox1

17 tdc_pclk_en R/W Pclk enable of TDC 0Ox1

16 adc_pclk_en R/W Pclk enable of ADC 0Ox1
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15 mii_pclk_en R/W Pclk enable of MII Ox1
14 rmii_pclk_en R/W Pclk enable of RMII Ox1
13 rgmii_pclk_en R/W Pclk enable of RGMII Ox1
12 gpio_pclk_en R/W Pclk enable of GPIO Ox1
11 emc_sram_pclk_en R/W Pclk enable of EMC_SRAM Ox1
10 emc_rom_pclk_en R/W Pclk enable of EMC_ROM Ox1
9 ddr_pclk_en R/W Pclk enable of DDR 0Ox1
8 tzc_bus_pclk_en R/W Pclk enable of TZC for bus trust 0Ox1
7 tzc_lcdc_pclk_en R/W Pclk enable of TZC for LCDC trust 0Ox1
6 tzc_ca7_pclk_en R/W Pclk enable of TZC for CA7 bus trust 0Ox1
5 - - - Ox1
4 dmac0_pclk_en R/W Pclk enable of DMACO Ox1
3 trng_pclk_en R/W Pclk enable of TRNG Ox1
2 efuse_pclk_en R/W Pclk enable of efuse 0Ox1
1 wdtl_pclk_en R/W Pclk enable of WDT1 Ox1
0 wdt0_pclk_en R/W Pclk enable of WDTO Ox1
Table 4-179 . APB Clock Control Register (APBCLKG1, Offset: 0x0000_0064)
Bit Symbol Access Description Default
31:25 | - - 1 -
24 ssp7_spi_pclk_en R/W Pclk enable of SSP7_SPI Ox1
23 - - - -
22 sspl_i2s pclk _en R/W Pclk enable of SSP1_I2S Ox1
21 semaphore_pclk _en R/W Pclk enable of Semaphore 0Ox1
20 i2c4_pclk_en R/W Pclk enable of 12C4 0Ox1
19 i2c3_pclk_en R/W Pclk enable of 12C3 0Ox1
18 pwm3_pclk_en R/W Pclk enable of PWM TIMER 3 0Ox1
17 pwm2_pclk_en R/W Pclk enable of PWM TIMER 2 0Ox1
16 uart9_pclk_en R/W Pclk enable of UART9 0Ox1
15 uart8 pclk_en R/W Pclk enable of UARTS8 0Ox1
14 uart7_pclk_en R/W Pclk enable of UART7 0Ox1
13 uarté_pclk_en R/W Pclk enable of UART6 0Ox1
12 uart5_pclk_en R/W Pclk enable of UART5 Ox1
11 ssp6_spi_pclk_en R/W Pclk enable of SSP6_SPI Ox1
10 ssp5_spi_pclk_en R/W Pclk enable of SSP5_SPI Ox1
9 ssp4_spi_pclk_en R/W Pclk enable of SSP4_SPI Ox1
8 canl_pclk_en R/W Pclk enable of CAN1 Ox1
7 lcdc_pclk_en R/W Pclk enable of LCDC controller 0x1
6 kbc_pclk_en R/W Pclk enable of KBC Ox1
5 gpiol_pclk_en R/W Pclk enable of GPIO1 0x1
4 ssp0_i2s_pclk_en R/W Pclk enable of SSPO_I2S Ox1
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3 i2c2_pclk_en R/W Pclk enable of 12C2 ox1
2 i2cl_pclk_en R/W Pclk enable of I2C1 Ox1
1 i2c0_pclk_en R/W Pclk enable of 12C0O Ox1
0 pwml pclk_en R/W Pclk enable of PWM TIMER 1 Ox1
4.6.5.19. APB Clock Sleep Control Register
Table 4-180 . APB Clock Sleep Control Register (SLP_APBCLKGO, Offset: 0x068)
Bit Symbol Access Description Default
31 pwmO_pclk_en R/W Pclk enable of PWM TIMER 0 Ox1
30 uartd _pclk_en R/W Pclk emable of UART_4 Ox1
29 uart3_pclk_en R/W Pclk emable of UART_3 0Ox1
28 uart2_pclk_en R/W Pclk emable of UART_2 Ox1
27 uartl_pclk_en R/W Pclk emable of UART_1 Ox1
26 uart0O_pclk_en R/W Pclk emable of UART 0Ox1
25 ssp3_spi_pclk_en R/W Pclk enable of SSP3_SPI Ox1
24 ssp2_spi_pclk_en R/W Pclk enable of SSP2_SPI 0x1
23 sspl_spi_pclk_en R/W Pclk enable of SSP1_SPI Ox1
22 ssp0_spi_pclk_en R/W Pclk enable of SSPO_SPI Ox1
21 can0_pclk_en R/W Pclk enable of CANO Ox1
20 dmacl pclk _en R/W Pclk enable of DMAC1 Ox1
19 wdt3 pclk_en R/W Pclk enable of WDT3 Ox1
18 wdt2_pclk_en R/W Pclk enable of WDT2 Ox1
17 tdc_pclk_en R/W Pclk enable of TDC Ox1
16 adc_pclk_en R/W Pclk enable of ADC 0Ox1
15 mii_pclk_en R/W Pclk enable of MII 0Ox1
14 rmii_pclk_en R/W Pclk enable of RMII 0Ox1
13 rgmii_pclk_en R/W Pclk enable of RGMII 0Ox1
12 gpio_pclk_en R/W Pclk enable of GPIO 0Ox1
11 emc_sram_pclk_en R/W Pclk enable of EMC_SRAM 0Ox1
10 emc_rom_pclk_en R/W Pclk enable of EMC_ROM 0Ox1
9 ddr_pclk_en R/W Pclk enable of DDR 0Ox1
8 tzc_bus pclk_en R/W Pclk enable of TZC for bus trust 0Ox1
7 tzc_lcdc_pclk_en R/W Pclk enable of TZC for LCDC trust Ox1
6 tzc_ca7_pclk_en R/W Pclk enable of TZC for CA7 bus trust Ox1
5 - - - -
4 dmac0_pclk_en R/W Pclk enable of DMACO Ox1
3 trng_pclk_en R/W Pclk enable of TRNG 0x1
2 efuse_pclk_en R/W Pclk enable of efuse 0Ox1
1 wdtl_pclk_en R/W Pclk enable of WDT1 0Ox1
0 wdt0_pclk_en R/W Pclk enable of WDTO 0Ox1
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Table 4-181 . APB Clock Sleep Control Register (SLP_APBCLKG1, Offset: 0x06C)

Bit Symbol Access Description Default
24 ssp7_spi_pclk_en R/W Pclk enable of SSP7_SPI Ox1
23 - - - -
22 sspl_i2s _pclk_en R/W Pclk enable of SSP1_I2S Ox1
21 semaphore_pclk_en R/W Pclk enable of Semaphore 0x1
20 i2c4_pclk_en R/W Pclk enable of 12C4 Ox1
19 i2c3_pclk_en R/W Pclk enable of I2C3 Ox1
18 pwm3_pclk_en R/W Pclk enable of PWM TIMER 3 Ox1
17 pwm2_pclk_en R/W Pclk enable of PWM TIMER 2 Ox1
16 uart9 pclk_en R/W Pclk enable of UART9 Ox1
15 uart8 pclk_en R/W Pclk enable of UART8 Ox1
14 uart7_pclk_en R/W Pclk enable of UART7 Ox1
13 uarté_pclk_en R/W Pclk enable of UART6 Ox1
12 uart5_pclk_en R/W Pclk enable of UART5 0x1
11 ssp6_spi_pclk_en R/W Pclk enable of SSP6_SPI Ox1
10 ssp5_spi_pclk_en R/W Pclk enable of SSP5_SPI Ox1
9 sspd_spi_pclk_en R/W Pclk enable of SSP4_SPI Ox1
8 canl pclk_en R/W Pclk enable of CAN1 Ox1
7 Icdc_pclk_en R/W Pclk enable of LCDC controller Ox1
6 kbc_pclk_en R/W Pclk enable of KBC Ox1
5 gpiol_pclk_en R/W Pclk enable of GPIO1 Ox1
4 ssp0_i2s_pclk_en R/W Pclk enable of SSPO_I2S Ox1
3 i2c2_pclk_en R/W Pclk enable of 12C2 Ox1
2 i2cl_pclk_en R/W Pclk enable of 12C1 Ox1
1 i2c0_pclk_en R/W Pclk enable of 12C0 Ox1
0 pwml pclk_en R/W Pclk enable of PWM TIMER 1 Ox1

4.6.5.20. AXI Clock Control Register
Table 4-182 . AXI Clock Control Register0 (AXICLKG, Offset: 0x080)

Bit Symbol Access Description Default
11 u2_otg2 aclk en R/W Aclk enable of U2_2 0Ox1
10 Ic_aclk_en R/W Aclk enable of LCDC controller Ox1
9 mii_aclk_en R/W Aclk enable of RMII_1 Ox1
8 rmii_aclk_en R/W Aclk enable of RMII Ox1
7 rgmii_aclk_en R/W Aclk enable of RGMII_1 Ox1
6 u2_otgl aclk_en R/W Aclk enable of U2_1 Ox1
5 u2_otg0_aclk_en R/W Aclk enable of U2 0Ox1
4 dmacl aclk en R/W Aclk enable of DMAC1 0Ox1
3 dmacO _aclk _en R/W Aclk enable of DMACO 0Ox1
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2 ddrO_ch2_aclk _en R/W Aclk enable of DDR CH2 0Ox1
1 ddrO_chl_aclk en R/W Aclk enable of DDR CH1 0Ox1
0 ddrO_chO_aclk_en R/W Aclk enable of DDR CHO Ox1

4.6.5.21. AXI Clock Sleep Control Register
Table 4-183. AXI Clock Sleep Control Register0 (AXICLK_SLPCTRL, Offset: 0x088)

Bit Symbol Access Description Default
11 u2_otg2_aclk_en R/W Aclk enable of U2_2 Ox1
10 Ic_aclk_en R/W Aclk enable of LCDC controller Ox1
9 mii_aclk_en R/W Aclk enable of RMII_1 Ox1
8 rmii_aclk_en R/W Aclk enable of RMII Ox1
7 rgmii_aclk_en R/W Aclk enable of RGMII_1 Ox1
6 u2_otgl aclk en R/W Aclk enable of U2_1 Ox1
5 u2_otg0_aclk en R/W Aclk enable of U2 0Ox1
4 dmacl _aclk en R/W Aclk enable of DMAC1 Ox1
3 dmac0_aclk_en R/W Aclk enable of DMACO Ox1
2 ddr0_ch2_aclk_en R/W Aclk enable of DDR CH2 0x1
1 ddrO0_chl_aclk_en R/W Aclk enable of DDR CH1 0x1
0 ddrO_chO_aclk _en R/W Aclk enable of DDR CHO Ox1

4.6.5.22. Multi -Core WFI/WFE Control Register
Table 4-184 . Multi -Core WFI/WFE Control Register (0x0B4)

Bit | Symbol Access | Description Default

7:0 | CPUO_WFI_MSK | RIW Specify checking by standby_ wfi or standby_wfe when 0x0
executing the SCU commands for each core of Cluster 0 CPU.
Bit0: Core 0 of Cluster 0 CPU

Bitl: Core 1 of Cluster 0 CPU

Bit2: Core 2 of Cluster 0 CPU

Bit3: Core 3 of Cluster 0 CPU

The programmable bit content is

1: Checked by standby_ wfe

0: Checked by standby_wfi

(If users want to trigger by WFE, it needs to enable
EVENTI_EN bit on 0x2800_8090[28].)

4.6.5.23. Wakeup Event Status Register
Table 4-185. Sleep Wakeup Status Register (SLP_WAKUP_ST, Offset: 0x0CO0)

Bit Symbol Access Description Default
14 EXT BT14 ST R/W Wake up from X_UART5_TX events 0x0
13 EXT BT13 ST R/W Wake up from X_UART5_RX events 0x0
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12 EXT_BT12_ST R/W Wake up from X_UART5_RX_h events 0x0
11 EXT_BT11 ST R/W Wake up from X_UART6_TX events 0x0
10 EXT_BT10_ST R/W Wake up from X_UART6_RX events 0x0
9 EXT_BT9 ST R/W Wake up from X_UART9_TX events 0x0
8 EXT_BT8_ST R/W Wake up from X_UART7_TX events 0x0
7 EXT_BT7_ST R/W Wake up from X_UART7_RX events 0x0
6 EXT_BT6_ST R/W Wake up from X_UART9_RX events 0x0
5 EXT_BT5_ST R/W Wake up from X_UART8_TX events 0x0
4 EXT_BT4_ST R/W Wake up from X_UART8_RX events 0x0
3 EXT_BT3_ST R/W Wake up from X_UART8_RX_h events 0x0
2 EXT_BT2_ST R/W Wake up from X_SPI_DCX1 events 0x0
1 EXT_BT1_ST R/W Wake up from X_SPI_DCX2 events 0x0
0 SLP_WAKE_STO R/W1C Wakeup from sleep by the boot -up events 0x0
4.6.5.24. Wakeup Event Status Register
Table 4-186 . Sleep Wakeup Enable Register (SLP_WAKUP_EN, Offset: 0x0C4)
Bit Symbol Access Description Default
14 EXT_BT14_EN R/W Wake up enable from X_UART5_TX events 0x0
13 EXT_BT13_EN R/W Wake up enable from X_UART5_RX events 0x0
12 EXT_BT12_EN R/W Wake up enable from X_UART5_RX_ h events 0x0
11 EXT_BT11 EN R/W Wake up enable from X_UART6_TX events 0x0
10 EXT_BT10_EN R/W Wake up enable from X_UART6_RX events 0x0
9 EXT_BT9 EN R/W Wake up enable from X_UART9_TX events 0x0
8 EXT_BT8 EN R/W Wake up enable from X_UART7_TX events 0x0
7 EXT_BT7_EN R/W Wake up enable from X_UART7_RX events 0x0
6 EXT_BT6_SEN R/W Wake up enable from X_UART9_RX events 0x0
5 EXT_BT5 EN R/W Wake up enable from X_UART8_TX events 0x0
4 EXT_BT4 EN R/W Wake up enable from X_UART8_RX events 0x0
3 EXT_BT3_EN R/W Wake up enable from X_UART8_RX_h events 0x0
2 EXT_BT2_EN R/W Wake up enable from X_SPI_DCX1 events 0x0
1 EXT_BT1 _EN R/W Wake up enable from X_SPI_DCX2 events 0x0
0 SLP_WAKE_STO R/W1C Wakeup enable for the boot  -up events 0x0
4.6.5.25. IDLE Control Register
Table 4-187 . IDLE Control Register(IDLE_CTRL, Offset: 0x128)
Bit Symbol Access Description Default
12 IDLE_CHK_EN RW When executing FCS, BUS SPEED or CPU SPEED 16ho0
command in PWR_MOD(0x20) register, to return to
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nor mal state if SCU candt r
CPU in certain waiting cycles

0x1: Enable

0x0: Disable

11:0 | IDLE_CHK_CNT RW To define the number of wai t1206hFH
receive the IDLE bit from CPU

4.6.5.26. Real -Time Clock (RTC) Function

FTSCU100 contains a Real -Time Clock (RTC) that can be controlled by using the hardware parameter,
SCU_RTC_ON. RTC maintains the current date and time, and is able to generate the alarm and periodic
interrupt or boot  -up event by using the alarm in the soft -off mode.

RTC is usually partitioned to the 3.3 -V power domain with the real time clock unit that is supplied by the
backup power to keep running when the normal power sources are unavailable. RTC needs an accurate

32.768 KHz clock that is provided from the external crystal oscillator.

4.6.5.27. RTC Time Register
Register Description:
The current time can be read from two time registers defined as below. These time registers are updated
every second. In the APB protocol, it only simultaneously issues a single register read and executes at an
arbitrary, so it does not guarantee the accurate time reading, because the second register is possible to
be changed after the first register reading. Three possible methods are recommended for reliable reading
of the time registers:
Read after interrupt: The INT_RTC_SEC interrupt indicates that the second counter has just been
incremented, and the RTC registers will not change before the next second. A register read will
immediately be executed after issuing an INT_RTC_SEC interrupt; therefore, it is considered as an
accurate time reading.
Two consecutive reads: If two consecutive reads within a short time (Less than 1 second apart)
returns the same result, this is considered as the accurate reading. If the two results are different, the
procedure should be repeated.
Using the Time Lock function: FTSCU100 implements a lock function in RTC. Users can lock the
current time before reading the register. To enable bit 2 of the RTC control register (0x210), the
current time should be locked for an accurate reading of the timel register and can be released by
one of the following three conditions:
Time2 register is read.
Timel or Time2 register is written.
RTC is disabled.
If users want to set new RTC time, the current time register has to be immediately written and then the
RTC_EN bit of the RTC control register should be set. When the setting values are reliably written to the
RTC counter, the RTCEN_STS bit will be set and the RTC counter will start running. Before writing the RTC
time register, RTC should be stopped to prevent glitches. The procedure is as follows:

1. Clearthe RTC_EN bit of the RTC control register to stop the RTC counter

£heck and read the RTCEN_STS bit of the RTC control register to confirm if RTC is disabled.
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3. Setnew time to registers Timel and Time2

4. Set the RTC_EN bit and wai't unt il the RTCEN_STS bit
re-enabled.

In the time setting procedure, the written values of the current time register will guarantee a valid time

for each field by the software programming. For example, the content in second and minute must be

between 0 and 59.

Table 4-188. RTC Timel Register (RTC_TIMEL1, Offset: 0x200)

Bit Symbol Access Description Default

[31:27] - - Reserved -

[26:24] RTC_WEEKDAY R/W Current weekday 0x0
The valid value is ranging from O to 6.
0: Sunday

1: Monday

2: Tuesday

3: Wednesday

4: Thursday

5: Friday

6: Saturday

[23:22] - - Reserved -

[21:16] RTC_HOUR R/W Current hour 0x0

The valid value is ranging from 0 to 23.

15 - - Reserved -

[14:8] RTC_MIN R/W Current minute 0x0

The valid value is ranging from 0 to 59.

7 - - Reserved -

[6:0] RTC_SEC R/W Current second 0x0

The valid value is ranging from 0 to 59.

Table 4-189. RTC Time2 Register (RTC_TIME2, Offset: 0x204)

Bit Symbol Access Description Default
[31:24] RTC_CENTURY R/W Current century 0x14
The valid value is ranging from 0 to 99.
[23:16] RTC_YEAR R/W Current year OxA
The valid value is ranging from 0 to 99.
[15:13] - - Reserved -
[12:8] RTC_MONTH R/W Current month 0x1
The valid value is ranging from 1 to 12.
[7:6] - - Reserved -
[5:0] RTC_DATE R/W Current day ox1

The valid value is ranging from 1 to 31.
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4.6.5.28. RTC Alarm Time Register

Register Description:

Two alarm registers are used to set the time -of-day/date alarm time. The alarm can be programmed by

the alarm enable (ALARM_EN) of the control register (Offset 0x210) to activate the wake event on an

alarm match condition when the chip is in the soft -off mode. The alarm also can issue an interrupt when

the system is at the working state. There are six comparing fields for the RTC alarm, which are described

in Table 4-190 and Table 4-191 . Users can individually disable the time match checking in each field. For

example, ALM_WEEKDAY is set to 06106, and the alarm wil!/l n

For setting the alarm, the procedure is similar to that of being used when setting the RTC current time.

Users should disable the alarm, clear the ALARM_EN bit of the RTC control register, and prevent the

accidental alarm event from being triggered:

1. Clear the ALARM_EN bit of the RTC control register to disable the RTC alarm

2. Check and read the RTC_ALM_STS bit of the RTC control register to confirm if RTC alarm is disabled.

3. Set new time to registers, Alarm Timel and Alarm Time2

4. Set the ALARM_EN bit and wait until the RTC_ALM_STS bit
alarm is complete.

Table 4-190. RTC Alarm Timel Register (RTC_ALM1, Offset: 0x208)

Bit Symbol Access Description Default
[31:27] - - Reserved -
[26:24] ALM_WEEKDAY | R/W Alarm weekday 0x7

The valid value is ranging from 0 to 6. When all
bits are set to 6186, thi

in the alarm matching.

[23:22] - - Reserved -
[21:16] ALM_HOUR R/W Alarm hour Ox1F
The valid value is ranging from 0 to 23. When
al | bits are set to 616
careo in the alarm match
15 - - Reserved -
[14:8] ALM_MIN R/W Alarm minute Ox3F
The valid value is ranging from 0 to 59. When
al | bits are set to 616
careo in the alarm match
7 - - Reserved -
[6:0] ALM_SEC R/W Alarm second 0x3F
The valid value is ranging from 0 to 59. When
al | bits are set to 0616
careo in the alarm match

Table 4-191. RTC Alarm Time2 Register (RTC_ALM2, Offset: 0x20C)

Bit Symbol Access Description Default

Vs ango Hangzhou Vango Technologies, Inc. 266 / 889
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































