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ELECTROSTAT!IC DISCHARGE (EED) WARNING

This product can be damaged by Electrostatie.BPischarge (ESD). When handling, care must be taken.
Damage due to inappropriate handling 1§ notcovered by warranty.
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1.  General Description

The RTL8685PB is an integrated System-on-a-Chip (SoC) with dual CPU MIPS interAptivi™ and
RLX5281, a VDSL2/ADSL2+ Discrete Multi-tone (DMT) data-pump, a PTM/ATM, hardware-based
ATM Segmentation and Reassembly (SAR), a packet forwarding engine, and with USB and PCIE
interfaces.

The RTL8685PB supports the MIPS interAptiviM with clock rate up to 1GHz dual core
(RTL8685PB-VAS for 1IGHz, RTL8685PB-VF5 for 750MHz) and integrates an RLX5281 processor with
clock rate up to S00MHz dual core with DSP for VoIP. A standard 5-signal P1149.1 compliant EJITAG
test interface is supported for CPU (RLX5281 and MIPS IA) testing and software developmeiit.

The RTL8685PB is designed with the Realtek RTL8275-VS (VDSL2/ADSL2+ Analog Frout End) for
VDSL2/ADSL2+ applications.

A built-in packet forwarding engine can perform wiie-speed network traffic forwarding.“Fhe CPU may be
used to handle upper layer functions, such as DHCP, HTTP, and various othenpfotdeols, and to operate
with a hardware accelerated forwarding engine.

The RTL8685PB provides five physical layer transceivers for 10Base-T, 1L00Base-TX, and 1000Base-TX.
These ports support flexible IEEE 802.3x tull-duplex flow control and optional half-duplex backpressure
control. For full-duplex, standard IEEE 803.3x flow contiol wiil enable pause ability only when both
sides of UTP have auto-negotiation ability as well as enabled pase ability. It also provides an optional
forced mode IEEE 802.3x fuil-duplex flow control and MDI/MDIX"auto crossover function.

The RTL8685PB requires only a single 25MHz crystal ¢lock iaput for the system, and a 3.3V and 1.1V
external power supply.

The RTL8685PB supports 16550-compatible petipheral interfaces UARTSs, and is provided in a
TFBGA-292 package.

Integrated VDSL2 Router Controller With 5-Port GE Switch 1 Track ID: JATR-8275-15  Rev. 1.6
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2.

CPU

Features

B MIPS interAptivi™™ 1GHz CPU

*

*

*

Two coherent MIPS32® interAptivT™
CPU cores

Instruction L1 Cache: 64KB, 4-way set,
32 byte line size

Data L1 Cache: 32KB, 4-way set, 32
byte line size

L2 Cache: 256KB, 8-way set, 32 byte
line size

B RLX5281 500MHz CPU

*

L 2R 4

* & o

4

Instruction L1 Cache: 64KB, 4-way set,
32 byte line size

Data L1 Cache: 32KB, 4-way set, 32
byte line size, write back policy

Virtually indexed, physically tagged
PREF instruction

Internal Memory
IMEM: i6KB + 16KB
DMEM: 4KB + 4KB

Misc.

Power-down mode (Sleep instruction)
EJTAG support
Internal BIS1

Internal real-timedimer interrupts
(Count/Compare-registers)

2 HW inmstraetion breakpoint/1 HW data

breaKpoint.

Supports six hardware timers and one
watchdog timer

CPU Interface (NIC)

The NIC DMA supports
multiple-descriptor-ring architecture for
QoS applications

Serial NOR {lash (SPI Type)

N

/|

e

Supports serial and dual I/O mede for SPI
Flash application

Targeted SPI flash frequency’Up to
62.5MHz

Flash capacity up. te 16Mbyte for 3Byte
address mode, ‘and‘*64Mbytes for 4Byte
address ntode

Boot up from SPI flash is supported

Serial NAND Flash (SPI Type)

Supports serial. dual, and quad I/O mode for
SPI Flash avplication

Targeted SPI flash frequency: Up to
100MHz

Flash capacity up to 256Mbyte

Boot up from ROM for SPI NAND flash
model is supported

Two-Chip ADSIL.2+/VDSL2 CPE Solution

RTL8685PB(ADSL2+/VDSL2 Multiservice
SOC)+RTL8275-VS (ADSL2+/VDSL2
Analog Front End)

Integrated VDSL2 Router Controller With 5-Port GE Switch

2 Track ID: JATR-8275-15 Rev. 1.6
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DMT

ANSIT1.413 Issue 2
ITU-T G.992.1 (G.dmt) Annexes A and B
(G.992.2 (G.lite) Annexes A and B

(G.992.3 ADSL2 (G.dmt.bis) Annexes A, B,
LLJ,L,and M

G.992.4 ADSL2 (G.lite.bis)
G.992.5 ADSL2+

G.993.1 VDSL

G.993.2 VDSL2 (35b included)
G.998.4 G.INP

G.993.5 G.VECTOR

Dual bearer channel duval-latency
ATM and PTM supported.

Embedded ‘Dying-Gasp’ detection circui

Ethernet

B Supports IEEE 802.3az Energy Efficient

Ethernet ability for 1000Base-T,
100Base-TX in full duplex operation and
10Base-T in full/haif duplex mode

Supports Link Down Power Saving in
Etheinet PHY ceivers

Per-port configurable auto-crossoveér
function

PCIE & USB
B PCle 1.1 interface

B Onec USB,2.0 and one USB 3.0 interface

integraiéd

Integrated VDSL2 Router Controller With 5-Port GE Switch

3 Track ID: JATR-8275-15 Rev. 1.6
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3.  System Applications

L o

Figure 1. Typical Applica@am
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4. Block Diagram

Figure 2. Block Diagram

T
N
\
S

Figure 3. 750MHz Block Diagram for RTL8685PB-VFx
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5. Memory Map
Table 1. Memory Map
Name | Mode | Cached | Virtual Address Physical Size Description
Address
Kernel 0x0000_0000 .
KUSE h = TLB 2GB RAM
USEG User Cached OXTFFF_FFFF decides G (spare)
0x8000_0000 0x0000_0000
X = X = 256MB System Memory
0x8FFF_FFFF | OxOFFF FFFF
KSEGO | Kernel | Cached = = - -
0x9000_0000 | 0x1000_0000 256MB Same physical address space that is
O0x9FFF_FFFF | Ox1FFF_FFFF allocated for SFR & Boot ROM
Al
0xA000_0000 | 0x0000_0000 556MB System Memdry
OxAFFF_FFFF | OxOFFF FFFF
0xB000_0000 | 0x1000 0000
= N 64MB Reserved
0xB3FF_FFFF | OxI3FF FrFF
0xB400_0000 | 0x1400_0000 Upper 60MBsboot Flash space,
64MB .
0xB7FF_FFFF | 0x17FF_FFFF 4MBteverlap with lower
0xB800_0000 | 0x1800_ 0000 .
T = 4KB System Register
0xB800 OFFF | 0x1800 OFFF
0xB800 1000 | 0x1800 1000 3008 M Controll
0xB800_I1FF | 0x1800_11FF emoty LOntroter
0xB800 1200 | 0x1800 1200
0xB800_121F 0x1800_121F 328 SPI Nor Flash Controller
0xB800 2000 0x1800_2000: Peripheral Device Space
Basc Address Device
0xB&00_ 2000 UART (x4)
0xB800_3000 Interrupt
controllerQ
KSEGI | Kernel | Uncached oKR 0xB800_3100 Reserved
0xB800 3FFE &, 0x1800 3FFF 0xB800 3200 Timer (x2)
0xB800_ 3300 PERI. GPIO
Source the same
GPIO pins with
swcore’s GPIO.
0xB&00 3400 Reserved
0xB800_4000 | 0x1800_4000
A at 4KP SRAM Controller
0xB800 4FFF | 0x1800 4FFF
0xB800_5000 | 0x1800_5000 %5 Monitor on OCP Bus
0xB800 SFFF | 0x1800 SFFF "
0xB800_6000 | 0x1800_6000 DMEMDMA for CPUO
0xB800_6000 DMEMDMAO
0xB800 6FFF | 0x1800 6tk | KB OxB800_67FF
HBOU- ) 0xB800_6800 Reserved
0xB800_6FFF
B 0 180
0xB800_700 0x1800_7000 AKB Reserved
0xB800 7FFF | 0x1800 7FFF
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Name | Mode | Cached | Virtual Address Size Description
Address
0xB800_8000 | 0x1800 8000 | . . PCM
0xB800_S8FFF | 0x1800 8FFF
0xB800_9000 | 0x1800 9000 | . . NOIP SPI
0xB800_9FFF | 0x1800 9FFF -
0xB800_A000 | 0x1800 A000
= = 4KB Generic DMA engine0
0xB800_AFFF | 0x1800 AFFF enerie cneine
0xB800_B000 | 0x1800 B00O | . VOIP Accelerd
a
0xB800 B7FF | 0x1800 B7FF
0xB300_B80O | 0x1800_BEGY 2KB | FFT Accelerator (VOIP echo‘carteellation)
0xB800 BFFF | 0x1800 BFFF <
0xB800_C000 | 0x1800_C000 | o o R g
0xB800 FFFF | 0x1800 FFFF
0xB8O1_0000 | 0x1801 0000 | . S Nort NIC
0xB801_IFFF | 0x1801 IFFF AL O
0xB801 2000 | 0x1801 2000
0xBS01 3FFF | 0x1801 3FFF | KB Reserved
4000
0xB801 4000 | 0xI801 4000 | ..o Reserved
0xB8UI 43FF | 0x1801 43FF
0xB801_4400 | 0x1801 4000 | . Reserved
0xB801_4FFF | 0x1801 4FFF
0xB801 5000 | 0x1801 5000
= " § 12KB Reserved
0xB801_7FFF | 0x1801 7FEF
0xB801_8000 | 0x1801_8000. . .
0xBSO1 SFFF_| Ux180hSEEF | <P Generic DMA enginel
B801_9000 1801
OxB8O1 9000 | 0389, 7000 | NEBI Controller
0xB801 OFFF [NOxd801 9FFF
0xBS0L_AQU0, 1, OX1801_A000 | NoX
0xB801_A3FR, '} 0x1801 A3FF b
0xB801 A400 | 0x1801 A400
0xB801 AAFF | 0x1501 A4FF 256B SPI NAND flash controller
0xB8Q1_AS00 | 0x1801 AS00 | . Reserved
0xB801 ASFF | 0x1801 ASFF
0xB8O1_A600 | 0x1801_A600 | FLASH ECC controll
0xB8O1_AGFF | 0x1801 AGFF comrofiet
0xB801_A700 | 0x1801 A700 Reserved
0xB801 FFFF | 0x1801 FFFF
0xB802_0000 0x1802_00060 USB Control Register
0xB802_1000 EHCI
0xB802_FFFF | 0x1802 Frpr | OB 0xB802_LFFE
XEOVe QTN 0xB802_2000 OHCI
0xB802_2FFF
0xB803 0000 | 0x1803 0000 | . Reserved
0xB803_FFFF | 0x1803 FFFF
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Name | Mode | Cached | Virtual Address Size Description
Address

0xB804 0000 | 0xI804 0000 | Reserved
0xB813_FFFF | 0x1813_FFFF
0xB814 0000 | 0x1814

X = x1814 0000 1KB Reserved
0xB814_03FF | 0x1814 03FF
0xB814 0400 | 0x1814 0400

= = KB ic DMA engine2

0xBS814 OFFF | 0xI814 OFFF | ° Generic eneine
0xB814_1000 | 0x1814_1000 AKD OCP-to-Lexra bridge ( includes IPC
0xB814 1FFF | 0x1814 1FFF registers)
0xB814 2000 | 0x1814 2000
OxBS2E_7FFF | 0x182E 7FFF | |0COKB Reserved
0xBS2E_8000 | OxI82E 8000 [ e /S
0xBS2E_BFFF | 0x182L BFIT
0xBS2E_C000 | 0xI82E €000 | oo
0xB82E_FFFF | 0x182L FFFF e
0xBS2F_0000 | 0x182F_0000
OxBS2F 7FFF | 0x182F 7FFF | 2XB SR P Butfer zone (32KB)

BS2F 8000 182F
0xBS2F 8000 [ OxI82F 8000 [ _ Reserved
0xBS2I FFFF | 0x182F FFFF
073830 0000 | 0x1830 0000 | - o SAR
0xB830 3FFF | 0x1830_3FFF
0xBB30 4000 | 0x1830_40004] & © Reservad
0x183F_FFFF | Ox183F FFEF eserve

B84 184
0xB840_0000 | 0x1840_0000LJ" PTM Fast
0xB840_7FFF | 0x1840, 7EEF

B84 )
0xB840_80G0_| 054840 8000 | PTM Inferlon &
0xB840 FFFF |NOx{340 FFFF
0xB341 0000, Y, 0k1841 0000 | Ne¥
0xB861_EEFR, | 0x1861 FFFE | <~ b
0xBESARD 0x1862 D0 128KB Packet Accelerator
0xB863 FFFF | 0x1863 FIFF ¢
0XB864_0000 | 0x1864 0000

= > 4352KB Reserved
0xBSA7_FFFF | 0x18A7 FFFF
0xBBAB 0000 | 0xI8A8 0000 | _ Sechem-VDSL
0xBSAF FFFF | Ox18AF FFFF achem-
0xB8B0_0000 | 0x18B0O 0000 | 512KB PCIEO Configuration Space
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Name | Mode | Cached | Virtual Address Physical Size Description
Address
0xB8B0_0000 PCIE(O DBI
0xB8B0_ OFFF
0xB8B0O_1000 PCIEO
0xB8B0 1FFF | Extended Reg
0xB38B1 0000 PCIEO CFGO
0x38B1_OFFF
0xB8B1_1000 PCIEO CFG1
0xB8B1_1FFF
0xB8B1 2000 PCIEQMSG
0xB8B1 2FFF
0xB8B2 0000 PEIET DBI
0xB8B2 OFFF
0xB8B7 FFFF | 0x18B7 FFFF -

- - 0xB&BZ 1000 PCIE1
0xB&B2 ARFR/| Extended Reg
0xB38B3,.0000 PCIE1 CFGO
0xB8B3_OFFF
0xB8B3 1000 PCIE1 CFGl1
0xB8B3 1FFF
0xB8B3 2000 PCIE1 MSG
0xB8B3_2FFF
0xB38B4 0000 -
0xB3B4 OFFF
0xB8B4_1000 -
0xB8B4 1FFF

0xB8B8 0000 | 0x:8B8 0000

i = 512KB Reserved

0xB8BF FIFFF [Ox18BF FFFF

0xBECO 0000, h,0x18C0_0000 PCIE I/O space 0
0xB8CO0_0000 PCIE0 IO

' 4MB 0xBSDF_FFFF

0xB8FF \FRFF | 0x18FF FFFF OxBSEO_0000 PCIEL IO
0xB8FF_FFFF

0xB900_0000 | 0x1900 0000 16MB PCIEO Memory Space

0xB9FF_FFFF | 0x19FF FFFF

0xBA0OO_0000 | 0x1A00 0000

OXBAFF_FFFF | OxIAFF FFFF | B PCIEL Memory Space

0xBB00 0000 | 0x1B00 0000 o Switch Core

0xBCFF_FFFF | Ox1CFF_FFEFF

0xBF00 0000 | 0x1F00 0000

= = 12MB Reserved

0xBFBF_FFFF | Ox1FBF FFFF

OxBFCO 0000 | JCOWI0 4MB Lower 4MB Boot Flash space

O0xBFFF_FFFF | Ox!FFF_FFFF
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Name | Mode | Cached | Virtual Address Address Size Description
0xC000_0000 TLB decides
= 98GB R
OXFFIF_FFFF | OxIFFF_FFFF | 000 eserved
0xFF20_0000 | 0xFF20_0000
TLB b X 2MB EJTAG Controller
KSEG2 |Kernel | - | OXFF3F_FFFF_| OxFF3F_FFFF
0xFF40_0000 | 0xFF40_0000
0xFFFE_FFFF | OxFFFF_FFFF | 12MB Reserved
OxFFIF_FFFF | OxIFFF_FFFF

N
S

Integrated VDSL2 Router Controller With 5-Port GE Switch
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6. Pin Assignments

6.1. Package ldentification
Green package is indicated by the ‘G’ in GXXX (Figure 4).

L 1374
(A B

RTL8685FB
LLLLLLL
GXXX TAMWAN

L -
Figure 4. Package Identification
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6.2.

Pin Assignments Layout
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Pin Assignments Layout
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6.3. Pin Assignments Table

The signal type codes below are used in the following tables:

I: Input Pin Al: Analog Input Pin
O: Output Pin AQO: Analog Output Pini
I/O: Bi-Direction Input/Output Pin Al/O: Analog Bi-Direction Input/Output Pin
P: Digital Power Pin AP: Analog Power Pin
G: Digital Ground Pin AG: Analog Ground Pin
Opy: Output Pin With Pull-Up Resistor; Opp:  Output Pin With Pull-Down Resistor;
(Typical Value = 75K Ohm) (Typical Value = 75K Ohm)

Table 2. Pin Assignments Table

Name Pin No. Type Name Pin Nk) N Type
TEST MODE 1 I IVDD % P
JTCK_MIPS/GPE4 2 1/0 PCMRXD/ZSI
JTMS_MIPS/GPEO 3 /0 DATI 1/ISI DATI 1/ 28 I/0
JTDO_MIPS/GPE1 4 0 GPC5
VDD 5 X PCMFS/ZS1_SYNG' ¥/ 2 o
GPC7

e T o Vo

= = DSLLED[3]/GPC0/ 30 Orp
JRSTB_MIPS/GPE3/ ¢ Ou NEBICPHY ID[0]
BOND_PHYID[1] SPI_VOIPDV/
SPIF_DO 8 Vo 7SI DATI 0/ 31 1/0
SPIF_DI 9 /0 ISt DATI_0/GPC2
SPIF _SCK 10 (0] SPI VOIPDO/
SPIF_CSN/ " ¢ ZSI_DATO 0/ 32 /0
SPI_RSTN DISABLE R ISI_DATO_0/GPC]1
SPIF_RSTN/GPD5 12 1/0 SPI_VOIPCS0/
SPIE_D2/GPE5 13 1O e ¥ Orp
SPIF_D3/GPE6 14 e ;’;ﬁgﬁ?&i}éﬁgﬁ]
URSTBO/GPH4 i5 1/0 BOND PHYID[0] 34 Orp
VDD 15 P GPBO T 5
URXDO/GPH5 17 1/Opy DVDDH Y N
gg)él;?/;él;H& I8 Orp DVDDH 37 AP
UCTSBO/GPH7 19 1/0 IVDD 38 P
SWLED P4/GPB7 20 1/0 Eglﬂﬁogém 39 AI/O
SWLED P3/GPB6 21 1/0 SIS 0T,
SWLED_P2/GPBS 22 1/0 RSGMII HSOP 40 AlIO
SWLED_ PIGPB4 23 1/0 PE1 REI;CLK M 41 AL/O
SWLED_P0/GPB3 24 Ory PEl_REFCLK P 42 AI/O
PCMCLK/ZSI_CLK/
ISI_CLK/GPC6 25 o ﬁiéﬁﬁlﬁsm 43 AI/O
PCMTXD/
ZSI DATO 1/ 26 1/0 %E\I/I{ISIIZSIP 44 AlIO
ISI_DATO_1/GPC4
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Name Pin No. Type Name Pin No. Type
PEl_VDDTX 45 AP GPHY_HV_GIGA 89 AP
PEO_HSON 46 Al/O P3_GPHY_MDIP0 90 AI/O
PEO_HSOP 47 AI/O P3_GPHY_ MDINO 91 AI/O
PEO_REFCLK M 48 Al/O P3_GPHY MDIPI 92 Al/O
PE0_REFCLK_P 49 AI/O P3_GPHY MDIN| 93 AI/O
PEO_HSIN 50 AI/O GPHY_ AVDDI0 94 AP
PEO_HSIP 51 AI/O P3_GPHY MDIP2 95 Al/O
PE0_VDDTX 52 AP P3_GPHY MDIN2 96 AI/O
DDRLDO_VOUT 53 P P3_GPHY_ MDIP3 97 Al/O
DDRLDO_VIN 54 P P3_GPHY MDIN3 98 Al/O
GPHY HV_GIGA 55 AP GPHY HV_GIGA 99 AP
PO_GPHY MDIP0 56 Al/O P4_GPHY MDIPO 100 AI/O
PO_GPHY MDINO 57 Al/O P4 GPHY MDINO 101 Al/O
PO_GPHY MDIPI 58 Al/O P4_GPHY MDIPI 102 Al/O
PO_GPHY MDINI 59 Al/O P4 GPHY MDIN1 103 Al/O
GPHY_AVDDI10 60 AP GPHY_AVDDI10 104 AP
PO_GPHY MDIP2 61 AL/O P4 _GPHY MDIP2 105 Al/O
PO_GPHY MDIN2 62 A1/O P4 GPHY MBDIN? 106 Al/O
PO_GPHY MDIP3 63 Al/O P4 GPHY_MDIP3 107 Al/O
PO_GPHY MDIN3 64 Al/O P4 GPHYAMDIN3 108 Al/O
GPHY HV_GIGA 65 AP GPHY, HV GIGA 109 AP
P1_GPHY_MDIP0 66 Al/O GPHYs RSET 110 AO
P1_GPHY MDINO 607 Al/O GPHY LV CEN 111 AP
P1_GPHY MDIPI 68 AI/O GPHY HV CEN 112 AP
P1_GPHY MDINI 69 Al/O DVDDH 113 AP
GPHY AVDDI0 70 AP GPE7/ 14 o
P1_GPHY MDIP2 71 AT/O SERDES ENABLE
Pl GPHY MDIN2 7 AL© NEBI INT/GPF4 115 Al/O
Pli(} pHyiMDIP3 73 ATQ NFB] MDIO/GPF3 116 Al/O
P l_GP HY_MDIN3 74 AT/O NFBI_MDC/GPF2 117 Al/O
GPHY HV GIGA 75 AP UART1_RXD/GPF! 118 1/Opy
P2 GPE—IY I\/IDIPO 76 AL/O UART1_TXD/GPF0 119 1/0
P2_GPHY_ MDINO 71 Al/O PWRRSTB_OUT 120 o
P2_GPHY MDIPI 78 Al/O UT CLK 121 /O
P2 GPHY MDINI 79 A1/O UT_TXD[3]/GPG7 122 /0
GPHY AVDDI0 80 AP UT TXD[2]/GPG6 123 1/0
P2 GPHY MDIP2 81 A1/O UT_TXD[1]/GPG5 124 /0
P2 _GPHY/MDIN2 82 A1/O UT_TXD[0]}/GPG4 125 /0
P2 GPHY MIDIP3 ’3 AT/O UT_TXENB/GPF6 126 1/0
P2 GPHY MDIN3 4 ALO UT_TXCLAV/GPF7 127 1/0
GPHY HV GIGA 85 AP UT_RXD[3]/GPH3 128 1/0
GPHY_PVISD 86 AP UT _RXDI[2]/GPH2 129 1/0
NC 87 } UT_RXD[1]/GPHI 130 1/0
GPHY DVDD ]8 AP UT_RXDJ[0]/GPHO 131 /0
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Name Pin No. Type Name Pin No. Type
UT_RXENB/GPD6 132 1/0 ADSL_RXD[0)/GPA3 173 /0
UT_RXCLAV/GPD7 133 1/0 ADSL_RXD[1]/GPA2 174 1/0
JTCK_RX5281/GPD4 134 1/0 IVDD 175 P
JTMS_RX5281/GPDO 135 /0 EHCL V10 176 AP
JTDO_RX5281/GPD1/ 36 One EHCI_V33 177 AP
SPIFABEN EHCI_HSDP 178 Al/O
JTDI _RX5281/GPD2 137 1/Opp EHCI HSDM 179 AL/O
JTRSTB_RX5281/ 138 o XHCI V10 180 AP
GPD3 £

XHCI_ V33 181 AP
IVDD 139 P XHCI_HSDP 182 Al/O
VDD 140 P XIICI_HSDM 183 AJO
VD_DGIV_RG DAC 141 G SFiCT HSOP/
VD _DVIV_RG DAC 142 P SGMII HSOP 134 AlIO
NC 143 - XHCI_HSON/
VD_G33_LDO 144 G SGMIL_HSON ') AlIO
VD_G33_ADC 145 AG XHCI_VDD 186 AP
VD_V33 ADC 146 AP XHCI_HSIP/ 7 A0
VD V33 LDO 147 AP SGMII HSTP
VD V33 RX 148 AP XHCI_HSIN/ 188 Al/O
VD _G33 RX 149 AG SGMIL_HpIN
VD _RXVP 150 Al A 189 -
VD_RXVN 151 Al VAR 190 P
VD _REXT 152 AO \DD_DDR 191 P
VD V33 TX 153 AP WD_DDR 192 P
VD _G33 TX 154 AG VDD 193 3
VD_TXVP 155 A0 VDD_DDR 194 P
VD TXVN 56 % VDD _DDR 195 P
VD G3: DAC 157 AG NP 1% P
VD_V33 DAC 158 AP L& 197 P
VD G33 PLL 159 AG P Q3 P
VD V33 PLL 160 AP DD _DDR 1P P
VD_V33 XD 161 AP VDD_DDR 200 P
NC " - NC 201 -
VD XI NG N AVDD 202 AP
VD_G33_XD 164 P VDD _Iyeg 203 P
7D X0 3 0 VDD_DDR 204 P
DT _VREF 166 AP VDR DR 205 P
GPBI/XHUFUSELED | 167 1/0 MZQ 206 o
DVDDH 168 P DD 207 P
CK25MOUT 169 0 VDD 208 P
ADSL_TXD[0] /GPAS) V10_LDO_EN 33V 209 I
SERDES P4 P5 170 Ory VCC_11PLLDDR 210 AP
ADSL_TXDI[1]/GPA4/ 171 O VCC_11PLLDDR 211 AP
EN_CHANNEL GND_33PLLDDR 212 AG
AFE_CNTRL/GPA6 172 1/0 VCC _33PLLDDR 213 AP
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Name Pin No. Type
PLL VD33X 214 AP
VDIOPLL CPU 215 AP
GNDPLL CPU 216 AG
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7.

Pin Descriptions
Table 3. RTL8685PB (LQFP-216E) Pin Descriptions
Symbol ‘ LQFP-216E ‘ Type Description
DRAM Interface
MZQ | 206 | (0] | Reference Pin for ZQ calibration.
Gigabit Ethernet Interface
PO_GPHY_MDIPO 56
PO_GPHY_MDINO 57
PO_GPHY_ MDIPI 58
ig:ggig:ﬁg?;zl 2? Al/O Gigabit Ethernet port 0, differential'paix 0~3
PO_GPHY_ MDIN2 62
PO GPHY_ MDIP3 63
PO GPHY_ MDIN3 64
P1_GPHY_MDIPO 66
P1_GPHY_MDINO 67
P1_GPHY_ MDIPI 68
ill:gl}))ig:ﬁggzl g? Al/O GigabivEthernet port 1, differential pair 0~3
P1_GPHY_ MDIN2 72
P1_GPHY_MDIP3 73
P1 GPHY MDIN3 74
P2 _GPHY_MDIPO 76
P2 GPHY_ MDINO 77
P2 GPHY MDIP! 78
11333:((}}1;1111511311];111;21 ;? ATIO Gigabit Ethernet port 2, differential pair 0~3
P2 GPHY MDIN2 82
P2 GPHY MDIP3 83
P2 GPHY MDIN3 34
P3 GPHY_MDIPO 90,
P3 GPHY_ MDINO 91
P3 GPHY MDIP1 92
ié:ggig:ﬁg?;zl gz Al/O Gigabit Ethernet port 3, differential pair 0~3
P3_GPHY_ MDINZ 96
P3 GPHY MDIP3 97
P3 GPHY MDIN3 98
P4 GPHY MDIPQ 100
P4 GPHY MDINO 101
P4 GpHY MDIP1 102
ij:ggg:ﬁgﬁgzl 182 AL/O Gigabit Ethernet port 4, differential pair 0~3
P4 GPHY MDIN2 106
P4 GPHY_MDIP3 107
P4 GPHY MDIN3 108

Integrated VDSL2 Router Controller With 5-Port GE Switch
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Symbol | LQFP-216E Type Description
Ethernet PHY LED of Switch Ports
) LED driving signals for the embedded Ethernet
SWLED [0:4] 24,23,22,21,20 0 PHYs of individual switch ports
PCIE Interface
PEO_HSON 46 ) P St

PEO_HSOP 47 AO PCIE port 0, difterential data output of PCIE host

PEO_HSIN 50 . . .

PEO_HSIP 51 Al PCIE port 0, differential data input of PCIE host
PEO REFCLK M 48 . . !
PEO_REFCLK_P 49 AO Differential clock output of PCTE host

PE1 HSON 39 . &

PEI_HSOP 40 AO PCIE port 1, differential data outputyofiPCIE host

PE1 HSIN 43 / ol .

PEI_HSIP 44 Al PCIE port 1, differential datatinput of PCIE host
PE1 REFCLK M 41 & .k
PEI_REFCLK_P 42 AO Diiferential cloekoutput of PCIE host

RSGMII Interface (\"
RSGMII_HSON 39 . .
RSGMII_HSOP 40 AO RSGMU pért, differential data output
RSGMII_HSIN 43 . . .
RSGMII_HSIP 44 Al RSGMII port, differential data input
USB Interface & U N
EHCI_HSDP 178 \ i . . .
EHCI_HSDM 179 Al/O USB 2.0 port 0, differential data pair
XHCI _HSDP 182 . . . .
XHCI HSDM 183 AlO USB 2.0 port 1, differential data pair
XHCI HSOP 184 . . .
XHCI HSON 185 AO USB 3.0 port, TX differential data pair
XHCI_HSIP 187 L. .. .
XHCI_HSIN 188 Al USB 3.0 port, RX differential data pair
(\‘ SGMII Interface
SGMII_HSOP 184 ) . . .
SGMII _HSON 185 AO SGMII poit, TX differential data pair
SGMII HSIP 187 . . .
SGMIT_HSIN 188 Al SGMII port, RX differential data pair
'\ AFE-D Interface
ADSL _TXD[0:1] 170, 171 (0) Digital transmit input, parallel data
ADSL RXD[0A] 173,174 I Digital receive output, parallel data;
CK25MOUT 169 O Master clock from ADSL AFE
AEE _CNIRL 172 /O Control data output to ADSL AFE
\ AFE Interface

VD TXVP 155 . . . .

VD_TXVN 156 AO Differential pair for analog transmit output

VD_RXVP 150 . . . o

VD_RXVN 151 Al Differential pair for analog receive input

Integrated VDSL2 Router Controller With 5-Port GE Switch
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Symbol | LQFP-216E Type Description
JTAG Interface for RLX5281
JTCK 134 I JTAG test clock
JTMS 135 I JTAG test mode select
JTDO 136 (0] JTAG test data output
JTDI 137 I JTAG test data in
JRSTB 138 I JTAG test reset
JTAG Interface for MIPS
JTCK_MIPS 2 I JTAG test clock
JTMS_MIPS 3 I JTAG test mode select
JTDO_MIPS 4 O JTAG test data output
JTDI_MIPS 6 I JTAG test data in
JRSTB_MIPS 7 I JTAG test reset
VoIP Interface (PCM+SPI) \J
PCMCLK 25 O PCM Clock which Frequency is 2.048MHz
PCMTXD 26 o PCM(Transmit data
PCMRXD 28 I RCM\Receive data
PCMFS 29 (0) PCM Tfapsmit Frame Synchronization
SPI VOIPCK 3 O SPI Reference Clock
SPI_VOIPDI 31 I SPI Data In
SPI_VOIPDO 32 O SPI Data Out
SPI VOIPCSO0 33 O SPI Chip Select Pin0
SPI_VOIPCSI 34 Opp SPI Chip Select Pinl
VoIP Integiat (£S)
ZSI CLK 25 9] ZSI reference clock
ZSI DATO 0 32 Q ZSI data out
ZSI DATT 0 31 I 7SI data in
ZSK SYNC 0 33 (0] 7SI frame synchronization
ZS1 DATO 1 26 O 7SI data out
ZS1 DATI 1 28 I ZS1 data in
ZSI SYNC 1 29 O 7SI frame synchronization
N VoIP futerface (ISI)
ISI CLK 25 O IST reference clock
ISI_DATO 0 32 O ISI data out
ISI DAIT 0 31 I ISI data in
ISI DATO 1 26 O ISI data out
ISI DATI 1 28 I ISI data in
A_O ,v UARTO
URXDO 17 I RX data of UART 0
UTXDO0 18 O TX data of UART 0
URTSBO 15 O Request to Send
UCTSBO 19 | Clear to Send
UART1
URXD1 118 I RX data of UART 1
UTXD1 119 0 TX data of UART 1
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Symbol | LQFP-216E Type Description
SPI FLASH
SPIF _CSn 11 O Chip select
Serial data input for single I/O mode
SPIF_DO 8 /O Serial data input & output for dual/quad I/0 read
mode
Serial data input for single I/O mode
SPIF D1 9 /0 Serial data input & output for dual/quad 1/O read
mode
SPIF D2 13 10 Serial data input & output for dual/quad I/0 read
= mode
SPIF D3 14 10 Serial data input & output for dual/quadJ/O read
- mode
SPIF_SCK 10 O Reference cloek
SPIF_RSTn 12 (0] Serial data resctpin
LDO 9. %
LDO _EN 209 I DDR PLI#33VELDO enable
Clock & Reset N )
VD _XI 163 I Crystal inputef %ﬁi\é[;lfngiat supported OSC
VD XO 165 O Crystal output of 25SMHz.
PWRRSTB_OUT 190 o System reset (;l:\r;)vg _t;())rrl fe()s(irtns after chip’s
NFBI ‘ﬁk\’
NFBI_INT 115 1/0 MDIO Interrupt pin, Master input, Slave output.
NFBI_MDIO 116 1/Q Scrial data I/0
NFBI_MDC 117 (€] NFBI clock from Master to Slave.
UaoriA
UT CLK 121 /0 UTOPIA clock from Master to Slave.
UT_TXDO 125 /O TX data 0 (Master)
UT _TXDl1 124 /0 TX data 1 (Master)
UT _TXD2 123 /O TX data 2 (Master)
UT_TXD3 122 I/0 TX data 3 (Master)
UT _TXENB 126 /O TX data enable (Master)
UT TXCLAV 127 170 TX cell available (Master)
UT_RXDO 131 /O RX data 0 (Master)
UT RXDI 130 /O RX data 1 (Master)
UT RXD2 129 /0 RX data 2 (Master)
UT RXD3 128 /0 RX data 3 (Master)
ULRXENB 132 /0 RX data enable (Master)
UT\RXECLAV 133 1/0 RX cell available (Master)

Integrated VDSL2 Router Controller With 5-Port GE Switch

20 Track ID: JATR-8275-15

Rev. 1.6



2 REALTEK

RTLS8685PB

Datasheet
Symbol | LQFP-216E Type Description
Power
5,16,27, 38,139,
IVDD }gg: }g;: igg: ég;: P Digital 1.1 voltage power
208
GND EPAD G Digital GND
PLL VD33X 214 AP PLL 3.3 voltage power
VDIOPLL CPU 215 AP PLL 1.1 voltage power
GND_PLL CPU 216 AG PLL GND
PEO_VDDTX 52 AP PCIE 0 1.1 voltage power
PE1 VDDTX 45 AP PCIE 1 1.1 voltage powen
55, 65, 75, 85, 89,
GPHY_HV_GIGA 99, 109 AP GPHY 3.3 voltag€ power
GPHY_HV_CEN 112
GPHY_AVDDI10 60, 70, 80, 94, 104
GPHY_ LV _CEN 111 \
— AP GPHYAL “hwvoltage power
GPHY PVDD 86
GPHY_DVDD 88
VD DVIV_RG DAC 142 P DAC 1.1V power
VD DG1V_RG DAC 141 G DAC GND
VD V33 TX 153
VD V33 RX 148
VD V33 PLL 160
\y];i_\/\?;jgi)c 12; AR Analog front end 3.3 voltage power
VD V33 ADC 146
VD V33 1LDO 147
DVDDH 36,37, 113, 1685,
VD G33 TX 154
VD G33 RX 149
VD _G33 PLL 159
VD _G33 XD 164 AG Analog frond end GND
VD_G33 DAC 157
VD _G33 _ADC 145
VD _G33 DO 144
E(I;I(Cj}:zll(()) }gg AP 1JSB 2.0 analog 1.1 voltage power
;:(I:Igi:ylgz }g AP USB 2.0 analog 3.3 voltage power
XHCI VDD 186 AP USB 3.0 analog 1.1V voltage power
191,192, 194, 195, Digital I/0O supply for DRAM interface
VDD_DDR 199, 20%’02503’ 204, \ Supp%y 1.8V forpr];RZ and 1.5V for DDR3
AVDD 202 AP DRAM DLL 1.1 voltage power
VCC 11PLLDDR 210,211 P DRAM PLL 1.1 voltage power
VCC_33PLLDDR 213 P DRAM PLL 3.3 voltage power
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Symbol LQFP-216E Type Description
DDRLDO_VIN 54 P 3.3V input for DDR LDO
DDRLDO_VOUT 53 P 1.1V output for DDR PLL
Misc.
Test only; leave not connect r wired to low.
TESTMODE ! 1 baled fonfe Pemilly ot somnl opcrtion
DT _VREF 166 Al Dying Gasp voltage detect input
Reference Resistor. A 2.49K ohm (1%) resistor
VD_REXT 152 AO must be connected between REX"(F an)d GND.
Reference Resistor. A 2.49K ohm (1%) resistor
GPHY_RSET 110 AO must be connected between RSE% anzl GND.
Strapping NN
Boot type selection
BOOT_SEL 18 1 0: SPI-NOR (Dg¢fault)
1: SPI-NAND Flash
0: SPIF4 BY.TE,Enable
SPIF4BEN 136 I 1: SPIF 3 BYTE, Enable (Default)
0: Bohd\Disable (Default
SACHEM_BOND EN 6 1 % Bond Enaflble )
BOND_PHYID[1] 7 I BOND_PHYID bit 1 (Default: 0)
BOND_PHYID[0] 34 BOND_ PHYID bit 0 (Default: 0)
NFBI_PHYID[1] 33 I NFBI PHY ID bit 1 (Default: 0)
NFBI_PHYID[0] 30 NFBI PHY ID bit 0 (Default: 0)
Enable config channel
EN_CHANNEL 171 i 0: Channel Disable (Default)
I: Channel Enable
Serdes stream fom P4 or P5
SERDES P4 PS5 170 I 0: P5
1: P4 (Default)
Serdes enable
SERDES ENABLE 114 I 1'b0: Disable serdes
1'bl: Enable scrdes
SPI RSTN disable
SPI_RSTN_DISABLE 11 I 0: SPI reset Disable

1: SPI reset Enable (Default)
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8. Shared I/0 Mapping
Table 4. Shared I/O Pin Mapping
;i:_ GPIO MD'(“:I/‘:I\I;;)I o | VOIPIF JTAG UTOPIA AFE SPI FLASH UART/NFBI | STRAPPING
174 GPA2 - - - - ADSL_RXDJ[1] - - -
173 GPA3 - - - - ADSL_RXDJ[0] - -
171 GPA4 - - - - ADSL_TXD[1] - EN_CHANNEL
170 GPAS - - - - ADSL_TXD[0] - - SERDES_P4_P5
172 GPAG - - - - AFE_CNTRL - - -
35 GPBO - - - - - _ ; ;
167 GPBI B D - - . . ] y ]
24 GPB3 SWLED_PO - - - - _ ; ;
23 GPB4 SWLED_P1 - - - - R ; ;
2 GPBS SWLED_P2 - - - - . ; ;
21 GPB6 SWLED_P3 - - - - . : ;
20 GPB7 SWLED_P4 - - - - - N ;
30 GPCO DSLLED[3] | SPI_VOIPCK - - - - - NFBI_PHYID[0]
SPI_VOIPDO/
32 GPCl - ZSI_DATO_0/ - - - ; )
ISI_DATO_0
SPI_VOIPDI/
31 GPC2 - ZSI_DATI_ 0/ - - - . ; ;
ISI_DATI_0
SPL_VOIPCS0
33 GPC3 - / - - - - - NFBI_PHYID[1]
ZSI_SYNC 0
PCMTXD,
26 GPC4 - 751 DATO_1/ - - - . ; ;
ISI_DATO_I
PCMRXD/
28 GPC5 - 7S1_DATI_1/ - L - ; )
ISI_DATI_1
PCMCLK/
25 GPC6 - ZSI_CLK/ - - - . ; ;
ISL_CLK
: PCMFS/
2 cre i ZSI_SYNC_1 ’ i - . ; -
135 GPDO - - JTMS_RX5281 - / - - -
136 GPDI - - JTDOLRX5281 - : - - SPIF4BEN
137 GPD2 - ) JTDL RX5281 - - - - -
138 GPD3 - - W S - - ; . .
134 GPD4 - = JTCK_RX5281 \ - . - -
12 GPD5 - - - - - SPIF_RSIN - -
132 GPD6 - - - UT_RXENB - . - -
133 GPD7 - - - UT_RXCLAV - - - -
3 GPEO - - JTMS_MIPS - - . ; ;
4 GPEI p - JTDO_MIPS - - . ; ;
SACHEM
6 GPE2 . - JTDI_MIPS - . - ; BOND EN
\ BOND
7 GPE3 ' - JRSTB_MIPS - . - ; PHYID(1]
2 GRE4 - - JTCK_MIPS - . - ;
13 GPES - - - g - SPIF_D2 - ;
14 GPE6 - - - - - SPIF_D3 - ;
114 GPE7 - - ; \ ) i ] SE];Z\II{Alj}gESE
119 GPF0 - - - ; - - UTXDI -
118 GPFI - - - - - - URXDO -
117 GPF2 - - - - - - NFBI_MDC -
116 GPF3 - - - - - - NFBI_MDIO -
115 GPF4 - - - - - - NEBI_INT -
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i GPIO LLLIEY VOIP_IF JTAG UTOPIA AFE SPIFLASH | UART/NFBI | STRAPPING
No. MDC/MDIO 8
126 GPF6 UT TXENB
127 GPF7 UT_TXCLAV ;
34 GPG3 SPI_VOIPCS1 P%I?(IF]?[T)]
125 GPG4 UT_TXDI[0]
124 GPG5 UT_TXD[1]
123 GPG6 UT_TXD[2]
122 GPG7 UT_TXD[3]
131 GPHO UT_RXD[0]
130 GPHI UT_RXD[1]
129 GPH2 UT_RXD[2]
128 GPH3 UT_RXD[3] < "
15 GPH4 ; URSTEO N\ -
17 GPHS URXDOsm, . ) -
18 GPH6 UTXDO, ) BOOT SEL
19 GPH7 U@TSBY © -
N
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9. System Overview
9.1. RISC

The RTL8685PB family supports a dual-core MIPS interAptivi™ 1GHz processor and a Realtek 500MHz
RISC with DSP.

The interAptivT™ multiprocessing system (MPS) is a high perforinance device containing two coherent
processors with best-in-class power efficiency. The interAptiv architecture combines a multi-threading
pipeline with a highly intelligent coherence manager to deliver hest-in-class computational throughput
and power efficiency. The interAptiv MPS is fully configurable and synthesizablc and cohtain two
MIPS32® interAptiv CPU cores with 32KB D-Cache and 64KB I-Cache, system-ievel ¢eherence
manager with L2 cache.

9.2. System Bus

The RTL8685PB family features a bus arbiter to prioritize the bus usage bétween the bus masters on the
system bus. Each bus master may access the bus only once for eachsrequest granted. The bus arbiter is
responsible for handling credit requests from each bus master. A tier-based (three-tier) round robin
scheme is used to prioritize the 10 modules' bus access.

9.3. Memory Controller

The RTL8685PB family memory controller supports, DDR2/DDR3 interface, SPI NOR, and SPT NAND
FLASH.

9.3.1.  SPI Flash Coniroiler
e SPi NAND flash frequency: Up.ton]l 00OMHz

¢ SPINOR flash frequency: Up to=62.5MHz
e Supports one chip

e In addition to a progtammed I/O interface, also supports a memory-mapped I/O interface for read
operation

e Supports Read and Fast Read in memory-mapped I/O mode
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9.3.2. Pin Mode and Definition of Serial, Dual, and Quad 1/O
Modes supported on the SPI flash interface:

Serial I/O Mode
e SPIF SDIOO: Flash chip input pin

e SPIF _SDIOI1: Flash chip output pin

Dual I/O Mode
e SPIF_SDIOO (SI): Flash chip bi-directional pin. This is LSB

e SPIF SDIOI1 (SO): Flash chip bi-directional pin. This is MSB

Quad I/0 Mode
e SPIF SDIO 0 (SI): Flash chip bi-directional pin. This is LSB

e SPIF SDIO 1 (SO): Flash chip bi-directional pin
e SPIF SDIO 2 (WP#): Flash chip bi-directional pin
e SPIF SDIO 3 (HOLD#): Flash chip bi-directional pin. This is MSB

9.4. DMT Modiile

The DMT (Discrete Multi-Tone) core performs DMT,_modulation and demodulation, Reed-Solomoi
coding, bit swap, interleaving, and 4D trellis coding.

e Analog Front End Interface: 2-bit TX/RX datasdntcrfaces, serial control interface

e Embedded voltage detector helps simiple\Dying Gasp implementation

9.5. MDI Interface

[he RTL8685PB embeds five 10710671000M Ethernet PHY's in the chip. Each port uses a single common
MDI interface to support L000Base-T, 100Base-TX, and 10Base-T. The MDI interface has internal
termination resistors, aiid.therefore reduces BOM cost and PCB complexity

9.6. PCIE Interface

The RTL8685PB supports to attach two generic devices to its PCIE interface.

9.7. UART Module

RTL8685PB provides two generic 16550 compatible UART ports (UARTO supported hardware flow
control).
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9.8. GPIO Module

The RTL8685PB family has several GPIO pins. Each GPIO pin can be configured for its direction and be
enabled to interrupt whenever the input logic transits. See section 7 Pin Descriptions, page 17 for
availability of GPIO pins.

9.9. System Timers
Two sets of hardware timers and one watchdog timer are implemented.

e Interrupt supported

9.10. LED Control

e Ethernet NIC LED control signals
e GPIO-based LED control signals

9.11. Hardware Reset

In a power-on reset, an internal power-on reset pulse is generated and the RTL8685PB will start the reset
initialization procedures. These are:

e Determine various detault settings via the hardware Strap‘pins at the end of the ‘RESETn’ signal
e Auto load the boot code and system image fropaflash if flash is detected.

e Complete the embedded SRAM BIST procéss

o Initialize the packet buffer descriptorallocation

e Initialize the internal registers andprepare them to be accessed by the CPU
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10. Characteristics

10.1. Absolute Maximum Ratings

WARNING: Absolute maximum ratings are limits beyond which permanerit damage may be caused to
the device, or device reliability will be affected. All voltages are specified reference to GND unless

otherwise specified.

Table 5. Absolute Maximum Ratings
Parameter Minimum Maximum Unit
Junction Temperature (Tj) - +125 °C
Storage Temperature -45 +125 °C
The 3.3V Power Plane, Supply Referenced to R
GND and AGND. GND-0.3 +3.63 \Y%
The 1.1V Power Plane, Supply Referenced to
GND, AGND. GND-0.3 +1.15 \%
10.2. Recommended Operating Conditions
Takie 6. Recommended Opecrating Conditions
Symbol Parameter Min. Typ. Max. Units
Ta Ambient Operating Temperature =20 - 70 °C
IVDD Digital Low Voltage Power. 105 1.1 1.15 A%
PLL VD33X PLL 3.3 voltage power 3.135 3.3 3.465 v
VD10PLL CPU PLL 1.1 voltage power 1.05 1.1 1.15 v
PEO_VDDTX PCIE 0 1.1 voltage power 1.05 1.1 1.15 )%
PE1 VDDTX PCIE 1 1.1 voltage power 1.05 1.1 1.15 v
GPHY HV_GIGA
— _ " ’; ] I~
GPHY HV_CEN GIGA Ethernet 3.3, voltagejpower 3.135 33 3.465
GPHY_AVDDI10
GPHY LV _CEN
GPHY PVDD GPHY 1.1 voltagerpower 1.05 1.1 1.15 v
GPHY DVDD
VD DVIV_RG DAC | DAC/ADC 1.1V power 1.05 1.1 1.15 v
VD V33 TX
VD V33 RX
VD V33 PLL
VD V33 XD
VIS 1134
VD V33 BAG Analog front end 3.3 voltage power 3.13¢ 33 3.465 v
VD &33.ADC
VD V33 LDO
DVDDH
V33 USB2 0 )
V33 USB2 I USB 2.0 analog 3.3 voltage power 3.135 33 3.465 \%
V10 USB2 0
V10 _USB2_I USB 2.0 analog 1.1 voltage power 1.05 1.1 1.15 \%
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USB3 VDD USB 3.0 analog 1.1 voltage power 1.05 1.1 1.15 v
DDR3 SDRAM I/O Power Supply
1.5V 1.425 1.5 1.575
VDD_DDR DDR2 SRRAM 1/0 Power Supply 1.7 1.8 1.9 v
1.8V
AVDD DRAM DLL 1.1 voltage power 1.05 1.1 1.15 v
VCC_11PLLDDR DRAM PLL 1.1 voltage power 1.05 1.1 1.15 v
VCC_33PLLDDR DRAM PLL 3.3 voltage power 3435 33 3.465 Vv
DDRLDO_VIN 3.3V input for DDR LDO 3.135 33 3.465 \4
1.5V output for DDR PLL (DDR3) 1.425 1.5 1.575
DDRLDO_VOUT 1.8V output for DDR PLL (DDR2) 1.7 1.8 1.9 v
10.3. Total Power Consumption
Table 7.~ Total Power Consumption
N 4
Symbol | Parameters Condition \Consumption Unit
Vivs Digital supply for I/O ring (3.3V) 370 mA
Vivo Core power supply voltage (1.1V) | VDSL2, Ethernet, PCIE, USBy,VoIP 1700 mA
Vivs Memory controller supply voltage are active 60 mA
Vivs (DDR2 is 1.8V, DDR3 is 1.5V)

Note 1: If using an internal DDR LDO transfer 1.5V/1.8V from 3.3V, the ¥ ;¥ iys should be a multiple of LDO efficiency,

which is 50%.

Note 2: V,ys/Viys must add DRAM power consumption according to"the different memory size.

10.4, Fiash Bus DC Parameters

Table 8,

Flash Bus DC Parameters

Symboi | Parameters ;\\ Conditions Min. Typ. Max. Units Notes

Vin Input-High Voltage LVTTL 2.0 - - v 1
Vi Input-Low Voltage LVTTL - - 0.8 \% 2
Vonu Output-High Voltage - 2.4 - - v 3
VoL Output-Low Violtage - - - 0.4 v 3
I Input-LeakagesCucrent Vin=3.3Vor0 -10 +1 10 pA -
Ioz Tri-State Qutput-Leakage Current - -10 +1 10 pHA
Rpy InputPull*Up Resistance - - 75 - KQ 4
Rpp Input Rull-Down Resistance - - 75 - KQ 4

Note 1: VIH oyershot: VIH (MAX)=VDDH + 2V for a pulse widih < 3ns.

Note 2: VIlgundershot: VIL (MIN)=-2V for a pulse width <3ns.

Note 3: The output current buffer is SmA for the flash address and data bus; and is 8mA for Flash control signals.

Note 4: These values are typical values checked in the manufacturing process and are not tested.
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10.5. USB v1.1 DC Parameters
Table 9. USB v1.1 DC Parameters
Symbol Parameter Conditions Min. Typ. Max. Units Notes
Vi Input-High Voltage - 2.0 - - v 2
Vi Input-Low Voltage - - - 0.8 v 2
Vou Output-High Voltage - 2.4 - - \% 2
VoL Output-Low Voltage - - - 0.4 v 2
I Input-Leakage Current Vin=3.3Vor0 - - - HA 1
Note 1: These values are typical values checked in the manufacturing process and are not tested.
Note 2: For additional information, see the USB v1.1 Specification.
10.6. USB v2.0 DC Parameters
Table 10. USE v2.0 DC Parameters
Symbol Parameter Couditions Min. Typ. Max. Units Notes
Vi Input-High Voltage - 200 - - mV 2
Vi Input-Low Voltage - - - 10 mV 2
Vou Output-High Voltage - 300 2 500 mV 2
Voo Output-Low Voltage - -10 - 10 mV 2
I Input-Leakage Current - ¢ - - pA 1
Note 1: These values are typical values checked in the manujacturing process and are not tested.
Note 2: For additional information, see the USB v2.0 Specification.
10.7. USE v3.0 DC Paramelers
Table,11{ 'USB v3.0 DC Parameters
Symbol Parameter Conditions Min. Typ. Max. Units Notes
Vrxowrrpp | Differential Output Voltage. - 300 - 1200 mV -
v Differential Input-Low Noltage - 100 - 300 mV -
RX-LFPS-DET-DIF
Fp-p
Note 1: These values are typieglyalues checked in the manufacturing process and are not tested.
Note 2: For additional infdrmation, see the USB v3.0 Specification.
10.8. UART'DC Parameters
Table 12. UART DC Parameters
Symbol | Parameter Conditions Min. Typ. Max. Units Notes
Vi Input-High Voltage LVTTL 2.0 - - v -
Vi Input-Low Voltage LVTTL - - 0.8 \Y -
Vou Output-High Voltage - 2.4 - - A% 1
VoL Output-Low Voltage - - - 0.4 A\ 1
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Symbol | Parameter Conditions Min. Typ. Max. Units Notes
I Input-Leakage Current Vin=3.3Vor0 -10 +1 10 HA 2
Rpy Input Pull-Up Resistance - - 75 - KQ 2
Rpp Input Pull-Down Resistance - - 75 - KQ 2
Note 1: The output current buffer is SmA for UART related signals.
Note 2: These values are typical values checked in the manufacturing process and are not tested.
10.9. GPIO DC Parameters
Table 13. GPIO DC Parameters
Symbol | Parameter Conditions Min. Typ. Max. Un'ytﬂ\\motes
Vi Input-High Voltage LVTTL 2.0 - - V -
Vi Input-Low Voltage LVTTL - - 0.8 V -
Vou Output-High Voltage - 24 - - v 1
Voo Output-Low Voltage - - - 04 \% 1
I Input-Leakage Current - -10 +1 10 A 2
Rpp Input Pull-Down Resistance - - 75 - KQ 2
Note 1: The output current buffer is 8mA for GPIO related signals.
Note 2: These values are typical values checked in the manufacturing process and ave not tested.
10.10. JTAG DC Parameters
Table 14. JTAG DC(Parameters
Symbol | Parameter Cg&&g\; Min. Tvp. Max. Units Notes
Vi Input-High Voltage LVTTL 2.0 - - \Y -
Vi Input-Low Voltage LVTTL - - 0.8 Vv -
Vo Output-High Voltage Mo =2~16mA 2.4 - - v 1
VoL Output-Low Voltage | 1o1) =2~16mA - - 0.4 \% 1
I Input-Leakage Current - -10 +1 10 pA 2
Rpp Input Pull-Down Resistance - - 75 - KQ 2
Note 1: The output current buffer issdmd for JTAG related signals.
Note 2: These values are typical values checked in the manujacturing process and are not tested.
10.11. VREFPInput
Table 15. VREF Input
Syn% Parameter Min. Typ. Max. Units
Vtrigger Dying gasp trigger level (high to low) - 1.16 - \%
Vtrigger Dying gasp trigger level (low to high) - 1.16 - v
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11. AC Characteristics
11.1. 25MHz System Clock Timing
Table 16. 25MHz System Clock Timing
Symbol Parameter Min. | Typ. | Max. | Units | Notes
Vi Input-High Voltage 878 - - mV -
Vi Input-Low Voltage - - 278 mV -
Trrequency | Clock Frequency for RTL8685PB Crystal or Oscillator - 25 - MHz 1
Arrequency | Clock Tolerance Over 0°C to 50°C -50 - 50 ppm -
Cstunt Crystal Parameter (Sometimes Referred to as the Holder - - 7 pE -
Capacitance)
Tpe Duty Cycle 40 50 60 % -

Note 1: This value could be an oscillator input or a series resonant frequency from a crystal. If used assan/oscillator

input, tie to the crystal input pin and leave the crystal output pin disconnected.

j_ CEGC N
L T
L3 il =
# DEEOUT
[

Figure 6.  Typical Connection to a Crystal

- CEC_IN

Crscilatar

— osc_our

Figure 7. Typical Connection to an Oscillator
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11.2. Serial Flash Interface

11.2.1. Serial Flash Interface Output Timing
Table 17. Serial Flash Interface Output Timing

Symbol | Parameter Min. ! Typ. Max. Units

Tsicn The Timing Interval from Chip-Select Activated to the 0.5*Tgpc -1 [ 0.5*Tspck ns
First Clock Rising Edge

Teush The Timing Interval from the Last Clock Rising Edge to Terex +7 - Tspex + 9 ns
Chip-Select De-Activated O\

Tergv The Timing Interval from the Last Clock Falling Edge to - - 1 ns
Data-Out Validated

Terox The Timing Interval from the Next Clock Falling Edge -1 - - ns
Data-Out Invalidated o */ |

MCS[1:0J# S E a\ / 7 |\
- (/L‘ ;
SFCK _l"‘“’f,k
TCLQY

Telav
SFDO ~ W J\a
SFDI e

Figure 8. Serial Flash'interface Outpl t Timing

EF
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11.2.2. Serial Flash Interface Input Timing

Table 18. Serial Flash Interface Input Timing

Symbol | Parameter

Min. Typ | Max | Units
Tpyen | The Timing Interval from Data-Input Ready to the Clock Rising Edge 0

- - ns
Tceupx | The Timing Interval from the Clock Rising Edge to Data-Input Invalidatei 1 C_.S *Tsrck - - ns
/ / —
MCS[1:0]# / 4
srek - \_/.\ / \/ /S SV N
CHDX
o e
WCXC ) SR
—_— [ )
TDVCH
SFDI Addr) — /
Figure 9.  Serial Flash Interface Input Timing
o
11.3. AFFE Interface Clock
Table 19. AFE interface Glock 4 3
Symbol | Parameter Typ. _i_ _ Unit Notes_]
75
F Elock frequency A 375 B MHz B
Tper | Clock period 13,3 ns -
A4l o\ D
T | Clock duty cycle L\ .50 % -
Note 1: AFE RX I/F and RX I/F

RX1/RX0 and CLKM are asynchronous. RX1 and RX0 do not have a timing specification.
Note 2: AFE TX I/F and RX I/F

TX1/TX0 and CLKM are asynchronous,TX1 and TXO0 do not have a timing specification.
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11.4. JTAG Boundary Scan

Table 20. JTAG Boundary Scan Interface Timing Values

Symbol | Parameter Min. | Typ. | Max. Units Notes
Thscl JTAG Clock Low Time 50 - - ns 1
Tpsch JTAG Clock High Time 50 - - ns 1
Thsis TDI, TMS Setup Time to Rising Edge of TCK 10 - - ns -
Tosin TDI, TMS Hold Time from Rising Edge of TCK 10 - - ns -
Thson TDO Hold Time after Falling Edge of TCK 1.5 - - ns -
Thsod TDO Output from Falling Edge of TCK - - 40 ns -
T JTAG Reset Period 30 - - ns -
Thsrs TMS Setup Time to Rising Edge of JTAG Reset 10 - - ns -
Tosh TMS Hold Time from Rising Edge of JTAG Reset 10 - - ns -

Note 1: JTAG clock TCK may be stopped indefinitely in either the low or high phase.

_— E S8l A Thscl‘n
N\ "SR
TCK .,‘\ —’; [\

TMS, TOH X X

—""“I Thsis fe— | ‘

| Tl e
TDO X ‘j,<-
e 1

Tt'.-ﬁnh —

L.
' baod

g ——

Figure 10:\Boundary-Scan General Timing

i
\ /
RESETH \ /
o Tbar
™S /| | \
I‘T:rs_q; _Ii:rs rh

Figure 11. Boundary-Scan Reset Timing
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11.5. PCI Express Bus Parameters
11.5.1. Differential Transmitter Parameters
Table 21. Differential Transmitter Parameters
Symbol Parameter Min Typical Max Units
Ul Unit Interval 399.88 400 400.12 ps
VTX-DIFFp-p Differential Peak to Peak Output Voltage 0.800 - 1.2 \%
VTX-DE-RATIO De-Emphasized Differential Output Voltage -3.0 -3.5 -4.0 dB
(Ratio)
TTX-EYE Minimum Tx Eye Width 0.75 - - Ul
TTX-EYE-MEDIAN- Maximum Time between the Jitter Meadian and - - 0.125 Ul
0-MAX-JITTER Maximum Deviation from the Median
Trx-risEs TTX-FALL D+/D- Tx Output Rise/Fall Time 0.125 - - Ul
Vix-oMm-Acp RMS AC Peak Common Mode Gutput Voltage - - 20 mV
V IX-CM-DCACTIVE- Absolute Delta of DC Common Mode Voltage 0 - 100 mV
IDLEDELTA During LO and Electrical Idle
VIX-CM-DCLINE- DELTA Absolute Delta of DC Common Mode Voltage 0 - 25 mV
between D+ and D-
V X IDLE-DIFFp Electrical Idle Differential Peak Output Voltage 0 - 20 mV
VIX-RCV-DETECT The Amount of Voltage Change Allowed During - - 600 mV
Receiver Detection
Vrx.ne-cm Tx DC Common Mode Voltage 0 - 3.6 \%
Itx-sHORT Tx Short Circuit Current Limit - - 90 mA
Trx-IDLE-MIN Minimum Time Spent in Electrical Idle 50 - - Ul
TTX-IDLE- SETTO-IDLE Maximum Time to Transition to A Valid Electrical - - 20 Ul
Idle After Sending An Elcctrical Idle Ordered Set
TrxapLE-Toto-DirE-pata | Maximum Time to Transition te Valid Tx - - 20 Ul
Specifications Atter LeavidgAn Electrical Idle
Condition
RILyxpirr Differential Return,b.oss 10 - - dB
RLrx.cm Common Mode Return Loss 6 - - dB
ZTX-DIFF-DC DC Differential, I'x Impedance 80 100 120 Q
Lrx.skew Lane-to-lraneQutput Skew - - 500+2*UI ps
Crx AC Coupling Capacitor 75 - 200 nF
T crosslink Crosslink Random Timeout 0 - 1 ms

Note 1: Refer to PCI Express’ Base Specification, rev.1.1, for correct measurement cnvironment setting of each parameter.
Note 2: The data rate'eambe modulated with an SSC (Spread Spectrum Clock) from +0 to -0.5% of the nominal data rate
frequency, at a modiilation rate in the range not exceeding 30kHz ~ 33kHz. The +£300ppm requirement still holds, which
requires the twogeemmunicating ports be modulated such that they never exceed a total of 600ppm difference.
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11.5.2. Differential Receiver Parameters
Table 22. Differential Receiver Parameters
Symbol Parameter Min. Typ. | Max. | Unit
Ul Unit Interval 399.88 400 [400.12| ps
VRX-DIFFp-p Differential Input Peak to Peak Voltage 0.175 - 1.200 | V
Trx-EYE Minimum Receiver Eye Width 0.4 - - Ul
T RX-EYE-MEDIAN-to- Maximum Time Between the Jitter Median and Maximum - - 03 Ul
MAX-JITTER Deviation from the Median
Virx-cM-Acp AC Peak Common Mode Input Voltage - - 150 | mV
RLgx-DIFF Differential Return Loss 10 - - dB
RLgrx.cm Common Mode Return Loss 6 - - dB
ZRX-DIFF-DC DC Differential Input Impedance 80 100 120 Q
ZRrx-DC DC Input Impedance 40 50 60 Q
ZRX-HIGH-IMP-DC Powered Down DC Input Impedance 200k - - Q
VRX-IDLE-DET-DIFFp-p Electrical Idle Detect Threshold 65 - 175 mV
T RX.IDLE-DET- Unexpected Electrical Idle Enter Detect Threshold - - 10 ms
DIFFENTERTIME Integration Time
Lrx.skew Total Skew - - 20 ns

Note: Refer to PCI Express Base Specification, rev.1.1, for correct measurement environment setting of each parameter.

11.5.3. REFCLK Farameters

Table 23. REFCLK-RParameters

Symbol Parameter x\'()9 100MHz Input Units | Note
0\' Min Max
P —
Rise Edge Rate | Rising Edge Rate 0.6 4.0 V/ns 2,3
Fall Edge Rate | Falling Edge Rate 0.6 4.0 V/ns 2,3
Vi Differential Input High Veltage +150 - mV 2
Vi Differential Input Low Veltage - -150 mV 2
Vcross Absolute Crossing Point Voltage +250 +550 mV 1,4,5
VCROSS DELTA Variation of Vicrogs Over All Rising Clock Edges - +140 mV 1,4,9
VrB Ring-Back Voltage Margin -100 +100 mV 2,12
TSTABLE TimeMbefore Vypis Allowed 500 - ps 2,12
TperIOD AVG Average/Clock Period Accuracy -300 +2800 ppm |2,10,13
Trerion aBs Absolute Period 9.847 10.203 ns 2,6
(Including Jitter and Spread Spectrum)
Teorirer Cycle to Cycle Jitter - 150 ps 2
Viax Absolute Maximum Input Voltage - +1.15 A\ 1,7
VMIN Absolute Minimum Input Voltage - -0.3 \" 1,8
Duty Cycle Duty Cycle 40 60 % 2
Rise-Fall Matching ?é?:&gg%%ggee%;fe(g{%;(éiﬁg ;\(;latching ) 20 % 1,14
Zc.pe Clock Source DC Impedance 40 60 Q 1,11
Notel: Measurement taken from single-ended waveform.
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Note2: Measurement taken from differential waveform.

Note3: Measured from -150mV to +150mV on the differential waveform (derived from REFCLK+ minus REFCLK-). The
signal must be monotonic through the measurement region for rise and fall time. The 300mV measurement window is centered
on the differential zero crossing. See

Figure 15, page 39.

Note4: Measured at crossing point where the instantaneous voltage value of the rising edge of REFCLK+ equals the falling
edge of REFCLK-. See Figure 12, page 38.

Note5: Refers to the total variation from the lowest crossing point to the highest, regardless of which edge is crossing. Refers
to all crossing points for this measurement. See Figure 12, page 38.

Noteb6: Defines as the absolute minimum or maximum instantaneous period. This includes cycle to cycle jitter, velative ppm
tolerance, and spread spectrum modulation. See Figure 14, page 39.

Note7: Defined as the maximum instantaneous voltage including overshoot. See Figure 12, page 38.

Note8: Defined as the minimum instantaneous voltage including undershoot. See Figure 12, page 38.

Note9: Defined as the total variation of all crossing voltages of Rising REFCLK+ and Falling REFCLK-. This\is the
maximum allowed variance in VCROSS for any particular system. See Figure 12, page 38.

Notel0: Refer to Section 4.3.2.1 of the PCI Express Base Specification, Revision 1.1 for information regaxding ppm
considerations.

Notell: System board compliance measurements must use the test load card described in Figured 8 page 40. REFCLK+ and
REFCLK- are to be measured at the load capacitors CL. Single ended probes must be used for‘wedasurements requiring single
ended measurements. Either single ended probes with math or differential probe can be used fox differential measurements.
Test load CL=2pF.

Notel2: TSTABLE is the time the differcntial clock must maintain a minimum +150mV differential voltage after rising/falling
edges before it is allowed to droop back into the VRB +100mV differential range. See Kigure 17, page 40.

Notel3: PPM refers to parts per million and is a DC absolute period accuracyspecification. 1ppm is 1/1,000,000th of
100.000000MHz exactly, or 100Hz. For 300ppm then we have an error budgetofdd 00Hz/ppm*300ppm=30kHz. The period is
to be measured with a frequency counter with measurement window set (ol 00ms or greater. The £300ppm applies to systems
that do not employ Spread Spectrum or that use common clock source, For Systems employing Spread Spectrum there is an
additional 2500ppm nominal shift in maximum period resulting fromthex0.5% down spread resulting in a maximum average
period specification of +2800ppm.

Notel4: Matching applies to rising edge rate for REFCLK+ gnd. falling edge rate for REFCLK-. It is measured using
+75mV window centered on the median cross point where REFGLK+ rising meets REFCLK- falling. The median cross point
is used to calculate the voltage thresholds the oscillascape’is to use for the edge rate calculations. The Rise Edge Rate of
REFCLK+ should be compared to the Fall Edge Rate’of REFCLK-; the maximum allowed difference should not exceed 20%
of the slowest edge rate. See Figure 13, page 39.

Notel5: Refer to PCI Express Card Electromechanical Specification, rev.1. 1, for correct measurement environment setting of
euch parameter.

Veross min&= 200 mV

REFCLK+

Figure 12. Single-Ended Measuremeiit Points for Absolute Cross Point and Swing
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Figure 14. Single-Ended Measurement Poino ise and Fail Time Matching
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Figure 16. Differential Measurement Points for Rise and Fall Time
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11.6. VOIP Interface

11.6.1. VOIP SPI Interface Timing
Table 24. VOIP SPI Interface Timing

Symbol Parameter Min. Typ. Max. Unit Note

Tex SPICLK Period 64 - - ns -

Tex PCLK High Time - 0.5% Tex - ns -

Teku PCLK Low Time - 0.5% Tex - ns -

Tbmax.es SPICS N[1:0] max output time from - - 32.8 ns -
SPICLK rising

T bmin,cs SPICS N[1:0] min output time from 244 - - ns =
SPICLK rising

T bmax SPIDO output max delay from SPICLK - - 32.8 s -
rising

T bmin SPIDO output min delay from SPICLK 24.4 - - ns -
rising

Tps SPIDI input setup time to SPICLK rising 8.73 - - ns -

Tpn SPIDI input hold time from SPICLK rising -2.9 - - ns -

Note 1: Input signal: SPIDI.
Note 2: Output signals: SPICLK, SPICS N[1:0], SPIDO.

) Tomaxcs R SPI Interface
SPICS_N > QN § B
- TDmin,cs \‘ “‘
|
TCKH L TCKL TCK \\ \
> 4 = \\
SPICLK ﬁ\— ’—\— \
TDmax -
[T/ — \[TTTTT\/ \\h\
SPIDO ~ ) \ < A B "
\ A} / /\ A L
g L Tos | Ton "“ .
TDmin / ITTTTTA
SPIDI o N /ﬁ\”ﬁ iy 9 I
\ g \ \_/L/ \\‘;g g/

Figure 19. VOIP SPI Interface Input and Output Timing
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11.6.2. PCM Master Interface Timing
Table 25. PCM Master Interface Timing
Symbol Parameter Min. Typ. Max. Unit Note
Tek PCLK Period 122 - - ns Up to
8.192MHz
Texe PCLK High Time - 0.5% Teg - ns -
Teku PCLK Low Time - 0.5* Tex - ns -
Tks PCMEFS Period - 125 - us 8kHz
Tpg PCMEFS output delay from PCLK rising 41 - 49 ns -
T bmax PCMTXD output max delay from PCLK - - 6.4 ns -
rising
Tbmin PCMTXD output min delay from PCLK -0.2 - - ns -
rising
Tps PCMRXD input setup time to PCLK rising 11.6 - - ns -
Tpn PCMRXD input hold time from PCLK -3.5 - 4 ns -
rising

Note 1: PCMRXD is connected to DXA, and PCMTXD is connected to the DRA pin of external’SLIC.

Note 2: PCK and PCMFS are output signals.

PCM Master Interface

TDfs TFS
PCMFS (( j \
I £ O
T |\
H Texe Tex \
> < 7 N \\
PCLK i —L
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TDmax I
/ﬁ\ ’%
PCMTXD AN ‘/

| \

— Ml

PCMRXD

V S

Tomin ‘ <

LR

Toe | Ton

N i
Ry \)——~-—"*-

,
/
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T /"‘“‘ \ S TTTTT
) eR—

Figure 20" PCM Master Inteiface Input and Output Timing
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11.6.3. PCM Slave Interface Timing
Table 26. PCM Slave Interface Timing
Symbol Parameter Min. Typ. Max. Unit Note
Tek PCLK Period 480 - - ns Up to
2.048MHz

Texe PCLK High Time - 0.5% Teg - ns -
Teku PCLK Low Time - 0.5* Tex - ns -
Tks PCMEFS Period - 125 - us 8kHz
Tps s PCMEFS input setup time to PCLK rising 10 - - ns -
Ton s PCMEFS input hold time from PCLK rising 1.0 - - ns -
Tps PCMRXD input setup time to PCLK rising 3 - - ns :
Ton PCMRXD input hold time from PCLK 2.2 - - ns -

rising
T bmax PCMTXD output max delay from PCLK - - 15.8 ns -

rising
Tbmin PCMTXD output min delay from PCLK 4.4 - - ns -

rising
Note: PCK and PCMFS are input signals.

PCM Slave Interface
Tes
PCMFS !‘ N (( »L \
e Tosss Towts 11 o
L Texu U Texe L, I \\\
PCLK J—L 1 \ E
/
TDmax |
PCMTXD A Nerdh Vil )
ﬁ«u\_,/\, §/)/A W
Nt Ton [
Tomin < TD; 4_L( . /J
PCMRXD TN o 17 VTN // \
\ J/\;J \LLLL [ L1

Figure 21. PCM Slave Interface Input and Output Timing
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11.6.4. ZSI Interface Timing
Table 27. ZSl Interface Timing

Symbol Parameter Min. Typ. Max. Unit Note
Tek ZCLK Period 122 - - ns Up to
8.196MHz

Texe ZCLK High Time - 0.5% Tex - ns -

Teku ZCLK Low Time - 0.5* Tex - ns -

Tpzsync ZSYNC[1:0] output time from SPICLK 40.5 - 48 ns -
rising or falling

Tpmax ZMISI[1:0] output max delay from ZCLK - - 48 ns -
rising or falling

Tpmin ZMISI[1:0] output min delay from ZCLK 40.5 - - ns :
rising or falling

Tps ZMOSO[1:0] input setup time to ZCLK 10.1 - - ns -
rising and falling

Tpn ZMOSOJ1:0] input hold time from -3.2 - » ns -
ZCLK rising and falling

Note 1. Input signal: ZMOSOJ[1:0].
Note 2: Output signals: ZCLK, ZSYNC[1:0/, ZMIiSI[1:0].
Note 3: This is a double-edged interface.

Zarlink 28! Tnterface

Tozsyne Tpzsync
<>
ZSYNC \ \
Texw W ¢ Tex

Figure 22. ZSI Interface Input and Output Timing
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11.6.5. ISI Interface Timing
Table 28. ISl Interface Timing

Symbol Parameter Min. Typ. Max. Unit Note
Tek PSCLK Period 40.69 - - ns Up to
24.576MH
z

TekL PSCLK High Time - 0.5* Tex - ns -

Texn PSCLK Low Time - 0.5% Tex - ns -

Tpmax ISISDO[1:0] output max delay from - - 5.9 ns -
PSCLK rising

Tpmin ISISDO[1:0] output min delay from 0.6 - - ns -
PSCLK rising

Tps ISISDI[1:0] input setup time to PSCLK 117 - - ns -
rising

Tpn ISISDI[1:0] input hold time from -3.4 - - ns -
PSCLK rising

Note 1: Input signal: ISISDI[1:0].
Note 2: Output signals: PSCLK, ISISDO[1:0].

ISI Interface
—% 2N S
{
PSCLK ~—— Ll Ak [ \—
TDmax ﬁ i
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— N\ /TN K P N\/TTTTTA 7 o\ /7T -
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©Y Tos | Ton
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' /\< //\\ '\\ } \\ ‘\\ // / \\

Figure 23. ISl Interface Input and Output Timing
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11.7. NFBI Interface Timing
11.7.1. NFBI Master Interface Timing

NFBI Master
Tewn Texw Tex
NFBI_MDC — \7 Q3
TDmax
NFBI_MDIO |/ \/ < \/ \ _
(output) M \ / AN >/
> Tps Ton
Tomin — e
NFBI_MDIO \/ TINTTTIN
A \ /K ’,V\‘//l/ I /K\
(input) VI S \714//’/;1&,/ \

Figure 24. NFBI Master Interface Input and Ouiput Timing

Table 29. NFBI Master Interface Timing

Symbol | Parameter Min. Typ: Max. Unit Note
Tex NFBI MDC Period - 40 - ns 1
TekL MDC High Time - 0.5* Tex - ns -
Tekn MDC Low Time - 0.5* Tex - ns -

Tbmax MDIO output max delay from MDC rising - - 5.2 ns -
Tbmin MDIO output min delay from MDC rising 0.7 - - ns -
Tps MDIO input setup time to MDC rising 4.4 - - ns -
Tpp MDIG input hold time from MDC rising -0.6 - - ns -

Note 1: MDC is an output signal.

11.7.2. NFBI Slave Interface Timing

NFBI Slave
Texn Texe Tex
%—‘—’@
NEBI_MDC ’/ / \— —\—
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A'T' - TDS TDh
Dmin <«
NFBI_MDIO 77 ﬁ\x,’ qx/ TN
(input) \ i A

Figure 25. NFBI Slave Interface Input and Output Timing
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Table 30. NFBI Slave Interface Timing
Symbol | Parameter Min. Typ. Max. Unit Note
Tek NFBI MDC Period - 40 - ns 1
TexL MDC High Time - 0.5*% Tcx - ns -
Teku MDC Low Time - 0.5*% Tk - ns -
Tbmax MDIO output max delay from MDC rising - - 9.3 ns -
Tbmin MDIO output min delay from MDC rising 3.0 - - ns -
Tps MDIO input setup time to MDC rising 3.0 - - ns -
Ton MDIO input hold time from MDC rising -0.41 - - ns -
Note 1: MDC is an input signal.
11.8. VDSL PHY Bonding Interface
11.8.1. Utopia Master TX Interface Timing
(( //%
UT_TXENB ‘ \‘ /
B Tsrcx | Tsrexn “\
— —SEN\ \
LU B e B Py ' e
UT_TXCLAV — H \
Tomax Tomax Toselay ‘\ ‘\ Ton telav
_ R > \ @ O »"Ljfﬁ/, :
UT_TXDI3:0] | jLuX\ o b1 | J‘/\; J D23¢ | /\// 71/l b3 //LJ / J J\X\ DE /“\: ]
T 4 Vi
Dmin Dmin
Figure 26. Utopia Master‘LX Interface Input and Output Timing
Table 31. “Utopia Master TX interface Timing
Symbol | Parameter -0‘ Min. Typ. Max. Unit Note
Tex UT_CLK Period - 8 - ns 125Mhz
Texn UT _CLK LowTime - 0.5* Tex - ns -
Tpmax UT_TXD[3:01%UL_TXENB output max - - 6.6 ns -
delay fromy UT _CILK rising
Tbmin UT TXD}3:0], UT_TXENB output min 2.8 - - ns -
delay ffom UT_CLK rising
Tbs telav UL/ TXCLAV input setup time to UT_CLK -0.7 - - ns -
riSIng
Tbhtelav UT_TXCLAV input hold time from 3.8 - - ns -
UT_CLK rising

Note 1: Typical Utopia clock is 125MHz. It is tuned in accordance with requirements.
Note 2: Input signal: UT _TXCLAV.

Note 3: Output signals: UT_CLK, UT TXD[3:0], UT TXENB.
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11.8.2. Utopia Master RX Interface Timing

UT_RXENB \ [ |

TSFCK ol TSFEKH o \“ \‘

SN e W W s W e W o N e W
i T

Torxdmax Tos etav Toh,cla \

\

; T \ \

e ) ea |

> Tosxd | Tond I

Torxd,min ) , /]
UT_RXD[3:0 /v"\‘/ —\/7TTTT\/ / \/
- (in[p[n; U/} P XLDZ /) oe A\

> VN PN
2 Cycles to read back data /7

Figure 27. Utopia Master RX Interface Input and Output Tiring

Table 32. Utopia Master RX Interface Timinag

Symbol | Parameter Min. Typ. ax. Unit Note
Tek UT_CLK Period - 3 - ns 125Mhz
Texn UT _CLK Low Time - 0.5%Tcr - ns -
Tordmax | UT_RXDI[3:0], UT _RXENDB output max - - 6.9 ns -
delay from UT_CLK rising
Tomdmn | UT_RXD[3:0], UT_RXENB output min 2.2 - - ns -
delay from UT CLK rising
Tbs relav UT_RXCLAYV input setup time to UT CLK 0.3 - - ns -
rising
Tbh relav UT_RXCLAV input hold time from 4.2 - - ns -
UT CLK rising
Tperxa UT_RXD[3:0] input setup time to UL, CLK -0.3 - - ns -
rising
Tohrxd UT_RXDJ[3:0] input hold time from 4.2 - - ns -
UT_CLK rising

Note 1: Typical Utopia clock is 125MHz. Tt,is tuned in accordarce with requirements.
Note 2: Input signal: UT RXCLAV,

Note 3: Output signals: UT CLK, UE-RXENB

Note 4: Input/Output signals NULRXD/[3:0]

Note 5: UT_CLK is referréd by, both UT _RX* and UT _TX* signals
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11.8.3. Utopia Slave TX Interface Timing

\
\

UT_TXENB \
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Figure 28. Utopia Slave TX Interface Input and Output Tirning

Table 33. Utopia Slave TX Interface Timing

|
Y \/ ),
>< b3 | z/ \/ /\ >t >/ o s
ol | 1Y .\

from UT CLK rising

Symbol | Parameter Min. Typ. 1’5\3}' Unit Note
Tek UT_CLK Period - 8 - ns 125Mhz
Texku UT_CLK Low Time - 0.5% Tceg - ns -
Tbtclavmax | UT_TXCLAV output max delay from - - 6.8 ns -
UT_CLK rising
Tbiclavmin | UT_TXCLAV output min delay from 2.2 - - ns -
UT _ CLK rising
Tps UT TXD[3:0], UT_TXENB input setup =077 - - ns -
time to UT_CLK rising
Tpu UT TXD[3:0], UT_TXENB input hola time 3.6 - - ns -

Note 1: Typical Utopia clock is 125MHz. It is tunedvin‘aetordance with requirements.

Note 2: Input signal: UT_CLK, UT _TXD/[3:9], UK. TXENB
Note 3: Output signals: UT_TXCLAV.
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11.8.4. Utopia Slave RX Interface Timing

\

UT_RXENB |
Terex Tercan \\ \‘
(i Iy \
UT_RXCLAV — = \ \\ |
Torclav,min \\
UT_RXD[3:0] T,{ﬁ\’ﬁ/ o | | | N
(input) - VLI / Tona | Tonn “) “)
‘ Tord,min i /4_,:,i‘_ “ “ ‘
o . D DR ey
2 Cycles to read back data
Figure 29. Utopia Slave RX Interface Input and Output Timing
Table 34. Utopia Slave RX Interface Timing
Symbol Parameter Min. pr Max. Unit Note
Tex UT_CLK Period - 8 - ns 125Mhz
Texn UT _CLK Low Time - 0.5* Tex - ns -
Tbrxd,max UT _RXDJ[3:0] output max delay from - - 6.8 ns -
UT_CLK t1ising
Tbrxd,min UT_RXDJ[3:0] output min delay from 2l - - ns -
UT_CLK rising
Tbrclavmax UT_RXCLAV output max delay from - - 6.8 ns -
UT CLK rising
Tbrelavmin UT_RXCLAV output min delay from 2.1 - - ns -
UT _CLK rising
Tps pd UT _RXDJ[3:0], UT RXENBsnputssetup -0.7 - - ns -
time to UT_CLK rising
Tbhrxd UT _RXDJ[3:0], UT_RXENB input hold time 3.8 - - ns -
from UT CLK rising
Note 1: Typical Utopia clock is 125MHz. 1t is tuned in accordance with requirements.
Note 2: Input signal: UT _CBEK,\UT _RXENB
Note 3: Output signals: UT=RXCLAV
Note 4: Input/Output signals: UT RXD/[3:0]
Note 5:UT _CLK is refergedsto by both UT _RX* and UT _TX* signals.
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11.9. Power Sequence
11.9.1. General

With regard to the power-up sequence, there is no relation between 3.3V (I/O) and 1.1V (core and
analog).

The system detects voltage level over threshold and then releases. We expect stability to occur within
100ms

11.9.2. Power Up Configuration Timing

Power up configuration only relates to internal timing. The external hardware pin reset'is unconcerned
with power up configuration. The Hardware reset pin is valid when an internal reset ends the active state.

The Latest | ,
Stable Power . '
(1osvy 4 ) :

]

I
CLK
(25MHz Crystal) I—-'_'—_Ln—ﬂ | LI_‘_'_LQJ_L}J—\_T

300 ms | 2Q0ps &

Ll i

|
1

Config Date 1 —27 N
(Strapping Fin) il —_— _.<_’:- g
! ! Latch Config Data

F

Internal Resst

—-——lg ==

e ———

Figure 30. Power Up‘Configuration Timing
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11.10. Reset

Table 35. Reset
Symbol | Parameter Min.

Tpoweron_reset | Minimum time required to hold the PWRRST# at logic 0 state after
stable power has been applied to RTL8685PB

Typ. | Max. | Unit | Note
- 300 - ms -

OvDD, VDD, and analog supplies
Teoweon st
B

7

PWRRST#

Figure 31. Reset Timing

11.11. VREF Timing

Table 36. VREF Timing

Symbol | Parameter Min. | Typ. | Max. | Units | Notes
Tdelay | Delay time from dying gasp detect to ADSL dying gasp indication - - 13 ns 1
bit clear
Trp Required residuai power sustain time - 35 - ms 2

Note 1: This indicates the internal delay of the chip between VREF.detecting a HIGH-to-LOW edge, and the relevant
digital circuit activating.

250*8*[(B+1)*M+R] *Tp*SEQ*D/(Lp *M).
Note 2: To current commercial ADSL2+ systems, a minimum'period of 35ms is recommended.
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12. Thermal Parameters

Table 37. Assembly Descriptions for Thermal Simulation
Package type LQFP
Lead count 216L
Package Package size 24 x 24 mm’
Compound thickness 1.6 mm
Leadframe thickness 0.18 mm
PCB PCB Dimensions (L x W) 101.6 x 114.3 mm’®
2-Layer/ 4-Layer PCB Thickness 1.6 mm
Heat sink Dimensions(L x W x H) 35x35x 10 mm®
Table 38. Thermal Performance
Heat Sink PCB Layer 0JA (°C/W) 0JB (°C/W) 0IC LCEWY wJt (°C/W)
With 2L 20.85 - - 7.83
4L 18.83 - - 6.70
. 2L 26.30 18.50 10.90 0.81
Without
4L 22.41 14.48 9.69 0.69

Note: Power consumption is detailed in section 10.3 Total Power Conguniptionypage 29.
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13. Mechanical Dimensions

- PIN 1 | -
O~ pENTIFIER .

216

1
A[Az

SEATING PLANE

Symbol Dimension m‘ Dimension in inch
Min Np“\ Mayx Min Nom Max
A — N\ 1.60 — — 0.063
Al 0.05 J 0.i5 0.002 — 0.006
A2 135 1.40 1.45 0.053 0.055 0.057
b 0.13 0.18 0.23 0.005 0.007 0.009
D/E 26.00 BSC 1.024 BSC
DIEl 24.00 BSC 0.945 BSC
D2/E2 688 | 7.01 EAY 0271 | 0276 | 0281
e 0.40 BSC 0.016 BSC
L 045 | 0.60 \ 0.75 0018 | 0024 | 0030
L1 1.00 REF 0.039 REF

Notes:
CONTROLLING DIMENSION: MILLIMETER (mm).
REFERENCE DOCUMENT: JEDEC MS-026.
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14. Ordering Information
Table 39. Ordering Information
Part Number Package Description Status
RTL8685PB-VB6-CG LQFP-216E VDSL 35b SoC with 1GHz CPU and 256Mbyte MP
DRAM embedded, bonding capabie
RTL8685PB-VA5-CG LQFP-216E VDSL 35b SoC with 1GHz CPU and 128Mbyte MP
DRAM embedded
RTL8685PB-VB5-CG LQFP-216E VDSL 35b SoC with 1GHz CPU and 128Mbyte MP
DRAM embedded, bonding capable
RTL8685PB-VF5-CG LQFP-216E VDSL 35b SoC 750MHz CPU and 128Mbyte MP
DRAM embedded
RTL8685PB-VL5-CG LQFP-216E VDSL 30a SoC 750MHz CPU with 128Mbyte MP
DRAM embedded
RTL8685PB-VL4-CG LQFP-216E VDSL 30a SoC 750MHz CPU with 64Mbyte MP
DRAM embedded
RTL8685PB-VL3-CG LQFP-216E VDSL 35B SoC 750MHz CPU with 32Mbyte MP
DRAM embedded, bonding capable

Note: See page 11 for package identification information.

Realtek Semiconductor Corp.

Headquarters

No. 2, Innovation Road 11
Hsinchu Science Park, Hsinchu 300, Taiwan
Tel.: +886-3-578-0211. Fax: +886-3-577-6047

www.realtek.com
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