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characters (denoted XX) will be the same in the Star and Cavium Networks numbering
systems. Please contact your local sales representative for any required assistance with part
number conversions.

Star Semiconductor to Cavium Network Part Number Mapping
Cavium Part

Star Part Numbers

Numbers
Orion STRO1XX CNS11XX
Orion with Content STR92XX CNS12XX
Processor
Equuleus with 10/100 Phy STR813X CNS213X
Equuleus STR818X CNS218X
Orion Evaluation Board STR91XX-EVB CNS11XX-EVB
Equuleus Evaluation Board STR813X-EVB CNS213X-EVB
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FEATURES
32-bit RISC Core
v' High-performance ARM922-compatible
RISC with 8kB I-cache, 8kB D-cache, and
memory management unit (MMU) for
high-level RTOS, with programmable CPU
core clocks up to 200/250MHz
v Advanced system bus architecture
v" Supports TRACE32, RealView and
Multi-ICE JTAG debugging interfaces
v" Support IRQ/FIQ interrupt modes
v" Support Little-/Big-endian ordering
v' Built-in intelligent power management
for normal and power-saving mode of

operations

Network InterfacesEmbedded a
10/100/1000M MAC providing one
RGMII/MII/Reverse MII interface for
external transceiver

v Embedded 10Base-T/100Base-TX PHY
with Auto MDI/MDIX

v' TCP/UDP/IP header checksum offload

v" 802.3x full duplex flow control and half
duplex backpressure flow control

v" Support Wake on LAN

External Memory Interfaces

v" Support 8-bit NOR type flash memory
interface, and SPI serial flash booting.

v' Support 16-bit wide DDR/SDR SDRAM,
and self-refresh mode when CPU in Sleep
mode

v" Support up to 4-banks of asynchronous
8/16-bit SRAM interface

v" 8 channel configurable DMA controller

for memory -to-memory,
memory-to-peripheral, peripheral
-to-memory and peripheral-to-peripheral

transfersPeripheral Interfaces

Embedded two-port USB2.0-compliant
host PHY and EHCI/OHCI controller

Embedded one-port USB2.0-compliant
device PHY and controller

Two high-speed 16C550-compliant UART,
with DMA hardware handshake
(*CNS2132/STR8132 only supports one
UART)

8/16-bit external I/O interface

32-bit 66/33MHz PCI v.2.2-compliant
host bridge for up to 2 PCI devices

Cardbus slot with hot insertion and
remove, compliant to PCI Hot Plug Spec
v1.0

Two 32-bit programmable timers, one
fast timer, one watch-dog timer, and one
real time clock.

Support up to two IDE devices,
compliant to PIO, DMA(mode 0~2), and
Ultra DMA(mode 0~5) modes

Vector interrupt controller with interrupt
source priority classification

PCM supports up to 4 external voice
codec/SLIC's with Tx/Rx buffers,
master/slave modes and IDL/GCI

clocking modes

v Serial interfaces: Two Wire Interface

(TWI), I2S (with DMA, and sampling clock
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at 32, 44.1, and 48kHz) and SPI (with
DMA, up to 4 devices).

v" Selectable external clock outputs,
including 25MHz, 12MHz and other
options for system use.

v" Integrated PLL clock generator for all
the clocks required, from 25MHz and
32.768kHz references

v" Supports up to 50 GPIO’s

Electrical CharacteristicsPackages:
PQFP-128 (for CNS2131/ CNS2132/
CNS2181/STR8131/8132/8181),
LFBGA-269 (for CNS2133/
CNS2182/STR8133/8182)

v' Power Supply:
Optimized on-chip voltage regulator
controller provides 2.5/1.8V/1.25V
supplies with low-cost external PNP
pass transistors, from single 3.3V
supply input

v Power consumption: within 1.25 watt

Targeted Applications

v' Software VoIP ATA/IP Phone,

Cordless-over-IP

v Network Storage/Download Station
(USB/IDE)

MIMO Access Point

Wireless IP Camera/Surveillance DVR

Internet Stereo Radio Tuner

UWB Device/Host Wire Adapter
(DWA/HWA)
v" Network Processor for

X X X

Smart/Management Gigabit Ethernet

Switch Controller
v' Serial Server
(RS232-to-Ethernet/802.11)

Available Data Deliverables
v Embedded Linux BSP
v" Technical Documents (Data Sheets, User
Guides, Application Notes, and Test
Reports etc)
v" Reference design schematics
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Table 1. Cross Reference Matrix of P/N versus Applicable User Interfaces
P/N CNS2131/ CNS2132/ CNS2133/ CNS2181/ CNS2182/
STR8131 STR8132 STR8133 STR8181 STR8182
Interfaces (w/ FE-PHY) (w/ FE-PHY) (w/ FE-PHY) (w/ MII, (w/ MII,
RGMII) RGMII)
Typical Software/Har | USB Wireless-enab | Generic GbE Smart
Applications dware Download led VoIP, IP Network Switch Host,
VoIP/CoIP/AT | Station, CAM, DVR, Processor High
A(wired) Internet Download Performance
Radio, Smart | Station, Serial GbE Gateway
Network Server
Controller
Package Type PQFP-128 PQFP-128 LFBGA-269 PQFP-128 LFBGA-269
Serial Flash v v v v v
Parallel Flash - - v - v
DDR/SDR v v v v v
10/100M PHY v v v - -
RGMII/MII/ - - - v v
Reverse MII
USB2.0 Host v v v v v
USB2.0 Device - v v - 4
IDE - - v - v
PCI - - v (x2) - v (x2)
SPI v (x3) v (x2) v (x4) v (x4) v (x4)
12S v v v - v
TWI v v v - v
PCM v - v - v
UART v (x2) v (x1) v (x2) v (x2) v (x2)
GPIO Up to 21 Up to 13 Up to 50 Up to 16 Up to 49
8/16bit Local Bus - - v (x3) - v (x3)
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Revision History

Revision

Date

Summary of Changes

1.6

2008-08-21

AN

Add USB 2.0 Device Support in CNS2182/STR8182

Revise CNS2182/STR8182 pin assignment

Add USB 2.0 Device - DDP,DDM and RREF support for
CNS2182/STR8182

Add CNS2182/STR8182 Package Outline and Dimensions
information

REF_32768 clock input signal level is between 0~1.8V, but not
0~3.3V.

1.5

2008-07-15
ECN-TD-08-07004

Change bit definition of bit29 — 23 of GPIO_B Pin Enable
Register

Add maximum power consumption and typical power
consumption of CPU running at 200MHz at Section 4.4.

1.4

2008-04-09

Change pin name of VDD_BAT to CVDD in CNS2131/STR8131
and CNS2132/STR8132 package diagrams.

1.3

2008-03-25

Change pin name of RTC_XI to REF_32768 in
CNS2131/STR8131 and CNS2132/STR8132 package diagrams.
Change register description of DRAM_CFG.CASL

Add embedded FE PHY, LED mode selection description in Page
Selection Register

Add CPU Core Clock 200MHz in Part Order and Package
Marking

1.2

2008-01-28
ECN-TD-08-01004

AN

Change description of bit 7 "NICCLK_Sel” of System Clock
Control Register of Clock and Power Management block.

Add description of GEC TX/RX Descriptors in Section 1.10.10.
Update memory re-map description in Section 3.9.1

Add 5V Tolerant information in GPIO and Pin descriptions.
Add embedded FE PHY register description in Section 3.24

1.1

2007-09-28

SNENENENENEN

AN

Add baud-rate description at prescaler register of UART
Update HCLK_Sel to RTC_Sel (bit 6 of System clock control
register)

Add PLLx2250 control register recommended setting
Update GPIO available number vs. part humber

Chip of version AD support I2S full duplex
transmitting/receiving.

Add GDMA and HSDMA function description

Add part order numbering and package marking information
Update PQFP-128 package 0;s(with heat spreader)

Update Machine Mode ESD protection to 200V

1.0

2007-06-15

ENENENENENENENEN

AN

Update SMC register setting and AC timing due to ECO

Add SWAITh AC timing

Remove PCMCIA description in data sheet

Remove RTC battery description and update RTC clock input
pin description.

FE PHY LED configuration register description supplement
MDC_DIV default value change to 0x2

MDC/MDIO IO power of 8181/8182 is 2.5V if RGMII interface is
used.
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v Remove 8182 USB device feature support
v Revise power consumption table
v Revise AC timing tables
0.9b |2007-04-15 v Update Interrupt bit[22] to FNQF (From NIC Queue Full)
v Update CNS2133/STR8133 ball assignment
v Update SPI timing
v’ Specify power voltage in Table 8 (Pin Assignment)
0.9a 2007-01-26 v Update AC timing value.
0.9 2007-01-14 v' Preliminary Release (including register set and AC timing)
0.8 2006-12-18 v" Preliminary Release (not including register set)
ECN-TD-06-12001
0.2 2006-11-28 v' Preliminary Draft for internal review
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3.6.3.3 DRAM Timing Parameter Register 2 .......c.ooivviiiiiiiiiiiiiiie s 166

3.6.4 Pre-Read FUNCHION ... ..o e 166
3.6.4.1 PreRead TimeOut Disable Register ........ccooiiiiiiiiiiiene, 166
3.6.4.2 PreRead ENable .......c.oiuiiiiiiiiiii e 167
3.6.4.3 PreRead TimeOut Register O.......c.ccviviiiiiiiiiiiiii e 167
3.6.4.4 PreRead TimeOut Register 1.......cooiiiiiiiiiiiiiiiii e 168

3.6.5 DDR SKEW AdJUST . uieiiieiiieeiieee s s s r e e rnere s sn e sn s e e e e rnneannernes 168
3.6.5.1 DDQ Output Delay Control Register (DDR Only) .....ccvvvviviieinnnnnn. 168
3.6.5.2 DQS Input Delay Control Register (DDR Only) ..ccvvvvvviiivinninnnnnn. 169

3.6.6 (o107 ol 7 = g =T 1= o T o) 169
3.6.6.1 Pad Power DOWN ReGISTer ....couviiiiiiiiii i ae e 169

3.7 Static Memory Control er ... e 170
3.7.1 Memory Bank 0 Configuration Register.......ccviviiiiiiii i 170
3.7.2 Memory Bank 0 Timing Parameter Register........ccoooiiiiiiiiiiiiiiiieeeee 170
3.7.3 Memory Bank 1 - 3 Configuration Register.......coevviiiiiiiiiiiiiiii i 171
3.7.4 Memory Bank 1 - 3 Timing Parameter Register.........ccoooviiiiiiiiiiiiiiienenees 172
O < T B = o /0] | 1= 173
3.8.1 IDE PIO mode Control REGISTer ...vviiri it v re e e e ennenns 173
3.8.2 IDE Drive0 PIO Timing Configuration Register ........c.ccviiiiiiiiiiiiiiiiiieee 174
3.8.3 IDE Drivel PIO Timing Configuration Register .......c.cooviiiiiiiiii i 175
3.8.4 IDE Drive0 DMA Timing Configuration Register..........ccviviiiiiiiiiniiiiiieienenen 175
3.8.5 IDE Drivel DMA Timing Configuration Register..........ccooiiiiiiiiiiiiiiiiiieee 176
3.8.6 IDE Ultra DMA mode Timing Configuration Register........cccvvvviiiiiiiiniininnnnn. 176
3.8.7 IDE DMA and Ultra DMA mode Control Register........ccvvviiiiiiiiiiiiiiiiieienenen 178
3.8.8 IDE Status and Control Register.....cccviiiiiiiii i i e e aae s 179
3.8.9 IDE DMA Descriptor Table Pointer Register.......covviiiiiiiii i neenaeens 181
3.8.10 IDE to USB Fast Path Access Window Register.........coooviiiiiiiiiiiiiiiiinenen, 181
3.8.11 IDE to USB Fast Path DMA Burst Size Register........cooiiviiiiiiiiiiiiiiieieee e 181
3.8.12 [ 1= L= T ST 113 o= P 182
3.8.13 Error Register (REAA) .. .civ it e e neaes 182
3.8.14 Feature Register (Write) . .uui i s s e e e s 182
3.8.15 1Y =To o] gl @(eT 8] oLl 2X=Te |13 o= PP 182
3.8.16 LBA LOW REGISTOI ..ttt ettt e e 183
3.8.17 LBA MID REGISEEI .ttt 183
3.8.18 LBA High ReGISTOr .ouuiiiiiiiii i e e e e e e nennes 183
3.8.19 DEeVICE REGISTOI 1ttt s 183
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3.8.20 Command RegISter (WIIEE) v.uvuee i v e snnesnrssanesnnernnssnnsrnnsrnresnnennnns 183
3.8.21 Status Register (Read)......c.oiriiriiii e 184
3.8.22 Device Control Register (Write ..ouviiiiiii i e e ree s 184
3.8.23 Alternate Status Register (Read) .....ccovviiiiiiiiiii s 184
RS B [ T=Tol = | 1= g T LU= 184
3.9.1 Memory Re-map ReGISTEr ...uuiiri i e r e e eaneanes 184
3.9.2 Chip Configuration ReGISTEr .....u vt e e e e anenaens 185
3.9.3 PCI Control and Broken Mask Register .......ccviiviiiiiiiiiii i i i e veenaes 186
3.9.4 PCI Broken Status RegisSter.....ciiiiiriii i e e e e nnen s 186
3.9.5 PCI Device ID and Vendor ID ReGISter.....c.viuiiiiiiiiiiiie e eaeae e 187
3.9.6 USB Host PHY Control and Test Register......ccovviiiiiiiiii i e 187
3.9.7 GPIO_A Pin ENable ReGiStar...ciiiiiiii i e 187
3.9.8 GPIO_B Pin Enable RegiStar....ccuiiiiiiiiiiiic i i e e aea 189
3.9.9 GPIOA Pull Up/Down Resistor Configuration Register...........covvviiiiiiiininnns 191
3.9.10 GPIOA Drive Strength Configuration Register .......c.ocviiiiiiiiiiiiii s 192
3.9.11 Fast Ethernet PHY LED Configuration Register ........cccvviviiiiiiiiii i e 193
3.9.12 HSDMA Control and Status Register....c.ooviiiiiiiiiiir i e reeaes 195
3.9.13 HSDMA Master 0 Address REGISEEI......iuiiiiiiiiiii e 195
3.9.14 HSDMA Master 1 Address RegisSter.....ccviiiiiiiiiiiiiiii s e naee s 196
3.9.15 HSDMA Linked List Descriptor POINTEr ....vvviiriiiiiiii e neeneeeas 196
3.9.16 HSDMA Transfer Size Register.......oiiiiiiiii e e 196
3.10 Clock and Power Management . ..oioeeiie it ie s resse e sae s s e sane s ane s e ran e rane e e rnnennns 197
3.10.1 Clock gate control register 0 for AHB and APB devices........cccvviiiiiiiiiinnnnen, 197
3.10.2 Clock gate control register 1 for AHB and APB devices........cccvvvviiiiiiiiinennnens 199
3.10.3 Software resSet CONLIOl .....veie e e 200
3.10.4 System clock control regiSter.....covii i 201
3.10.5 PLL/Hard Macro Power Down Control Register .........covviiiiiiiiiiiiii i 203
3.10.6 CPU Initialization REGISTEI ...vieiii i e e e e aaens 203
3.10.7 Pad Drive Strength Control Register........c.cooiiiiiiiiii e 204
3.10.8 USB Device Power Management Register......c.oovviiiiiiiiiiiiii s vee s 204
3.10.9 Regulator Control REGISTEI.....cvviiei i e aeaes 204
3.10.10 PLLX2250 CoNrol REGISEEI .viiuiiiiiiiie i i e s ane e e aneanes 205
0 I R 0 7Y 2 I 0 =T o T 07 3 205
3.11.1 Receive Buffer Register/Transmit Holding Register/Baud-Rate Divisor Latch .. 206
3.11.2 Interrupt Enable Register / Baud-Rate Divisor Latch...........cooiiiiiiiiinnns 206
3.11.3 Interrupt Identification Register / Pre-scalar Register..........ccccvvviiiiiininnnn. 207
3.11.4 Line Control RegiSter ... e 208
3.11.5 82N 2 I @0 T /o I 2U=T o 11 o= o 209
3.11.6 UART Line Status /Test Control RegISter .....cvviviiiiiiiiiiiiir e 210
3.11.7 Scratch Pad ReGiSt el ..uiiriiiiii i e e 212
0 I {2 =T o 213
3.12.1 Timer 1 Counter ReGISTer .. .uiii i e aaeeas 213
3.12.2 Timer 1 Auto Reload Value Register ..o e 213
3.12.3 Timer 1 Match Value 1 Register.....ooviiiiiiiiii i i ennneaas 213
3.12.4 Timer 1 Match Value 2 REGISTEI.....iiiiii i e e 214
3.12.5 Timer 2 Counter RegiSter ....uviiiiii i s e e aanes 214
3.12.6 Timer 2 Auto Reload Value Register ....ccvvviiiiiiiii i vnnennneeas 214
3.12.7 Timer 2 Match Value 1 ReGISter....couiiiii i e e 214
3.12.8 Timer 2 Match Value 2 Register.....coiiiiiiiiii i e aaea s 215
3.12.9 Timer 1 and 2 Control REGISTer ....vvviiiii i e 215
3.12.10 Interrupt Status Register ...c.viiuiiiiiii i 216
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3.12.11 Interrupt Mask RegISTar ...uvuviiiiii e s raeeseesanesnessnennnssnesnneraneannenns 216
3.12.12 Free RUNNING TimM el .. s e s a s e e s 216
3.12.13 Free Running Timer Control Register......ccvviiiiiiiiiiiiiii i e e 217

JC NG I i | (ol o T T o I 0 =T o P 217
3.13.1 Watch Dog Timer Counter REGISTer ....oviiiiiiiiiii e eaeaaens 217
3.13.2 Watch Dog Timer Counter Auto-reload Register.........covivviiiiiiiiiiiiciieeens 217
3.13.3 Watch Dog Timer Counter Restart Register .......ccoovviviiiiii s 218
3.13.4 Watch Dog Timer Control REgGISTer ..uvvviiiii i e e 218
3.13.5 Watch Dog Timer Status Register ...ovviiiii i e e aaes 218
3.13.6 Watch Dog Timer Clear REGISTOr ... .uui i eaeaaens 219
3.13.7 Watch Dog Timer Interrupt Length Register ......cccivviiiiiiiiiiiiiii e 219
O A S =T | B g U= T 01U g | =T TP 219
3.14.1 O O SY<Tolo] g [o [ 2= o 1 = 219
3.14.2 O U o <l =T |13 o= ol 219
3.14.3 O o (o T8 | il o= 1) =T o 220
3.14.4 O [ O B = A T =Ta | 1= =] ol 220
3.14.5 RTC Second Alarm RegiSter ...vii i s e rne e e e rneanns 220
3.14.6 RTC Minute Alarm ReGISTEI ... e aaeaaeaes 220
3.14.7 RTC Hour Alarm ReGISTer ...ttt i e e s aane s 221
3.14.8 g O T ol o [ T |13 o= P 221
3.14.9 RTC CONErOl REGISTON ...t e e e 221
3.14.10 Interrupt Status RegiSter ..ovvviii i e e 222
3.15 GPIOA and GPIOB CoNtroller ..ouuiriieiiiiii it e e e e e e e e e eaneanens 223
3.15.1 GPIO Data Output Register....ccvviiiiiiii i s e e aneeee 223
3.15.2 GPIO Data InpUt REGISTEr .. vttt e s r e rane e 223
3.15.3 GPIO Direction RegiSter ....ouiiiiiiiii i s e ree e 223
3.15.4 GPIO Data Bit Set Register....ccciiiiiiiiii i s e 223
3.15.5 GPIO Data Bit Clear REGISTEI ..uuuiiii i aeaaens 224
3.15.6 GPIO Interrupt Enable Register ... ..o 224
3.15.7 GPIO Interrupt Raw Status Register......ccvviiiiiiiiii i 224
3.15.8 GPIO Interrupt Masked Status Register.......c.ovieiiiiiiiii s 225
3.15.9 GPIO Interrupt Mask Register ....iiiviiiiii i e e 225
3.15.10 GPIO Interrupt Clear REGIStar ..uuiiri i e s neeanens 225
3.15.11 GPIO Interrupt Trigger Method Register........ccooviiiiiiiiii s 225
3.15.12 GPIO Interrupt Trigger by Both Edges Register..........covviviiiiiiiiiiiiiiciienens 226
3.15.13 GPIO Interrupt Trigger by Rising-/Falling-Edge or High/Low level Register..... 226
3.15.14 GPIO Bounce Enable REGISter .....ouieiiiiiiii i aaeeeas 226
3.15.15 GPIO Bounce clock pre-scale Register ..c.vviriiiriiiiiie i i reeneeneennens 226
3.16 PCI Configuration Dala ....cioeiieieiiiiiii ittt e e e e e s e e e aae e e e ae e 227
3.16.1 PCI Configuration Data ....c.ciiiiiiiiii i ne s 227
3.17 PCI Configuration AdArESS ..uiuiiuiiiiiiiii it ittt e e e e e e aeaeeaeaeanens 227
3.17.1 PCI Configuration AdAreSS .....v it re e e a e nennennes 227
3.18 USB Host 1.1 Configuration ... .c.eieii ittt e e eaens 228
3.18.1 (070 a0 a0 F=T o I 2 U=Ta [ =] o= o 228
3.18.2 Operational Mode Enable ReGISter .....uvviiiiiiiii s 228
3.19 USB HOSt 1.1 Operalion . et it iis s s s saaee s s e saa s s sare s ranne s rannessannesnns 229
3.19.1 Control and Status Partition..........coooiiiiiii e 229
3.19.1.1 HCRevision Register ... 229

3.19.1.2 [ [o{@{oT g | u o] B 2U=Te 1= =T o P 229

3.19.1.3 HcCommandStatus RegiSter.....o.viiiiiiiii e 231

3.19.1.4 HcInterruptStatus Register.......covvviiiiiiiiiii e 232
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3.19.1.5 HcInterruptEnable Register ....ocvvivrii e e 233
3.19.1.6 HclInterruptDisable Register .......ooviiviiiiiii e 234

3.19.2 Memory Pointer Partition .....c.ooiii i e 235
3.19.2.1 HCHCCA REGISTer ..t e e 235
3.19.2.2 HcPeriodCurrentED RegiSter.....o.viviiiiiiiiii e 235
3.19.2.3 HcControlHeadED Register.....ovvviiiiiiii i veeaes 236
3.19.2.4 HcControlCurrentED Register......coviiiiiiiiii e 236
3.19.2.5 HCBUIKHEadED RegiSter....uiiriiiii i i i v neeeee s 236
3.19.2.6 HCBUIKCUrrentED Register.....ciiriiiiiii i i v neeveenaes 237
3.19.2.7 HcDoneHead Register... ..o e 237

3.19.3 Frame Counter Partition ......ooeiiiiiii i 237
3.19.3.1 HcFmInterval Register......oovviriiiiiiiiiii e 237
3.19.3.2 HcFmMRemaining Register ... e 238
3.19.3.3 HCFMNuUmMber Register......ccviiiiii i 238
3.19.3.4 HcPeriodicStart RegiSter ...vvvv i 239
3.19.3.5 HCLSThreshold Register......cviiiiiiiiii i e 239

3.19.4 ROOt HUD Partition ... ..o 239
3.19.4.1 HcRhDescriptorA Register ..o e 239
3.19.4.2 HCRhDesCriptorB RegiSter ...c.vivviiiiiii i i e 241
3.19.4.3 HCRhStatus Register .....coviviiiiiii e 242
3.19.4.4 HcRhPortStatus Register........ooooviiiiiiiiii e 243

3.20 USB HoSt 2.0 Configuration ....uuieiisiiiiiis st et e e s e e e e e e eneanens 246
3.20.1 CoMMANA REGISTOI ..ttt 246
3.20.2 Operational Mode Enable Register ....ccviviiiiiii i e es 246
3.21 USB HOSE 2.0 Operalion ettt it i s s e s r e st e e r et s e e s e eraneeaas 247
3.21.1 Capability Registers LENGth ..o e 247
3.21.2 Host Controller Interface Version Number........cooviiiiiiiiii e 247
3.21.3 SErUCLUrE Parameters ... e e e aneaas 248
3.21.4 Capability Parameters.....o.o i 248
3.21.5 USB2.0 Command RegISTer ... ..viiiiiiiie i i re e nne e annennes 248
3.21.6 USB2.0 Status RegiSter. ..o e e ee s 249
3.21.7 USB2.0 Interrupt Enable Register......ccviiiiiiiii i 251
3.21.8 Frame IndeX ReGISTEr .uiuiii it e s e e enn s e enneanneanns 251
3.21.9 Periodic Frame List Base Address RegiSter .......couviiiiiiiiiiiiie e 251
3.21.10 Current Asynchronous List Address Register........coooviiiiiiiiiiiic i 251
3.21.11 Configure Flag ReGISTEI . ..u it eaas 252
3.21.12 Port Status and Control REGISter .....civiiiiiii e 252
3.22 USB 1.1/2.0 DeVvice CoNtroller ....iuuiiiiiiiiiiin et e e 254
3.22.1 GeNeEral REGIST I ...t 254
3.22.1.1 Main Control Register.....cccviiiiiiiiii e e 254
3.22.1.2 Device Address RegiSter ...uvvviieiiiiie i e reenaes 255
3.22.1.3 TSt REGISTEI v e 255
3.22.1.4 SOF Frame Number Register Byte 0 ......oceviviiiiiiiiiiiiiiieee 257
3.22.1.5 SOF Frame Number Register Byte 1 .....ccvviiiiiiiiiiiiiiirieevneeaes 257
3.22.1.6 SOF Mask Timer Register Byte 0 .....covviviiiiiiiiiiiiiieieieie e 257
3.22.1.7 SOF Mask Timer Register Byte 1 ....cciiiviiiiiiiiiiiiii i i ceeaes 258

3.22.2 LIS o =T |13 o= o 258
3.22.2.1 PHY Test Mode Selector Register........ocviiiiiiiiiieeeee 258
3.22.2.2 Vendor Specific IO Control Register......cvocviiiiiiiiiiiiiiiiienians 259
3.22.2.3 Vendor Specific IO Status Register.......ocvvviiiiiiiiiiiiiiiiiaens 260
3.22.2.4 CX Configuration and Status Register..........cooiiiiiiiiiiiiiinnn . 260
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3.22.2.5 Endpoint 0 Data Port Register Byte O......cooovviiiiiiiiiiieerinnreennns 261

3.22.3 Interrupt Mask REGISEEr . .o.uiii e 262
3.22.3.1 Interrupt Group Mask Register .....ccvvvviiiiiiiiiici e 262
3.22.3.2 Interrupt Mask Register Byte O.....covviiiiiiiiiiiiiiiiie e 263
3.22.3.3 Interrupt Mask Register Byte 1......oiviiiiiiiiiiiiiiie e 264
3.22.3.4 Interrupt Mask Register Byte 2.....ccvoviiiiiiiii e 264
3.22.3.5 Interrupt Mask Register Byte 4.....ccooviiiiiiiiiiiii e 265
3.22.3.6 Interrupt Mask Register Byte 5....coiiiiiiiiiiii e 265
3.22.3.7 Interrupt Mask Register Byte 6 ......cvvviiiiiiiiiii i e 266
3.22.3.8 Interrupt Mask Register Byte 7 ..o 266
3.22.3.9 Receive Zero-length Data Packet Register Byte O...........ccevvuenne. 268
3.22.3.10 Receive Zero-length Data Packet Register Byte 1..........ccccvvuvnnnns 268
3.22.3.11 FIFO EMPty Byt@ O .oneeeiieiii e e 268
3.22.3.12 FIFO Empty Byte 1 .o 269
3.22.3.13 Initial Value of Random Pattern ........coovviiiiiiiiiiinin e 269
3.22.3.14 Byte Count of Random Pattern.......c.cccviiiiiiiiiiiic e 269

3.22.4 Interrupt SOUrCE REGISTer .. .uii it neeas 270
3.22.4.1 Interrupt Group Register .....covviiiiiiiii i e 270
3.22.4.2 Interrupt Source Register Byte O......ccovvviiiiiiiiiiiiiiiiiii e 270
3.22.4.3 Interrupt Source Register Byte 1.....ccooiiiiiiiiiiiii e 272
3.22.4.4 Interrupt Source Register Byte 2......ccoovviiiiiiiii e 273
3.22.4.5 Interrupt Source Register Byte 4......ccooiviiiiiiiiiiii e 274
3.22.4.6 Interrupt Source Register Byte 5.....cciiiiiiiiiii e 274
3.22.4.7 Interrupt Source Register Byte 6......cccvvviiiiiiiiiiiiiiiiiiiii e 276
3.22.4.8 Interrupt Source Register Byte 7.....ocviiiiiii i e 277
3.22.4.9 Isochronous Sequential Error Register Byte 0 ........cccevvvninnnnnnn. 279
3.22.4.10 Isochronous Sequential Error Register Byte 1 ......cccvvvivvinninnnnne, 280
3.22.4.11 Isochronous Sequential Abort Register Byte O.......cccvvvvivvininnnne. 280
3.22.4.12 Isochronous Sequential abort Register Byte 1.........ccvvvviiinnnnne. 281
3.22.4.13 Transferred Zero-length Register Byte O.......ccovvivviiiiiiiiiininnnnnns 281
3.22.4.14 Transferred Zero-length Register Byte 1.......ccviviiiiiiiiiiiiiinnnnnns 281

3.22.5 MiscellanEouUS RegIStaI .. uuiuiiiiii i i 282
3.22.5.1 Idle COUNEEN vt 282

3.22.6 Endpoint Configuration and Status Register ..........coooiiiiiiiiiiiii e 282
3.22.6.1 Endpoint X Map Register.....ccoviiiiiiii i e 282
3.22.6.2 HBF Data Byte Count ... e e 283
3.22.6.3 IN Endpoint x MaxPacketSize Register Low Byte..............ccoeetee. 283
3.22.6.4 IN Endpoint x MaxPacketSize Register High Byte................e.ee. 283
3.22.6.5 OUT Endpoint x MaxPacketSize Register Low Byte ..................... 285
3.22.6.6 OUT Endpoint x MaxPacketSize Register High Byte .................... 285
3.22.6.7 DMA Mode Enable Register LOwW Byte .....coooviiiviiiiiiiiiinineneenae 286
3.22.6.8 DMA Mode Enable Register High Byte .......ccooviiiiiiiiiieieene 286

3.22.7 FIFO Configuration and Status Register........cooviiiiiiii i 287
3.22.7.1 FIFOX Map REGISTer . vt v ree s 287
3.22.7.2 FIFOx Configuration Register........ccovvviiiiiiiiiiiine e 287
3.22.7.3 FIFOX Instruction Register ......ovviiiiiiiiiiiii i i s 289
3.22.7.4 FIFOx Byte-Count Register LOW Byte .....ccviviiiiiiiiii i 289

3.22.8 Data Port REgiSter.....uiiiiiiiiii e 290
3.23 Vector Interrupt Controller. ..o e e e 291
3.23.1 Interrupt Raw Status Register......coooiiiiiii i e aeas 291
3.23.2 Edge Interrupt Source Clear Register .......cooviieiiiiiiiii e 292
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3.23.3 Interrupt Mask RegISTar ...uvuviiiiii e s raeeseesanesnessnennnssnesnneraneannenns 292
3.23.4 Interrupt Mask Clear Register ..o 293
3.23.5 Interrupt Trigger Mode RegisSter ...cviviiiiiii i i e ae s 293
3.23.6 Interrupt Trigger Level RegiSter....cuiv i e 293
3.23.7 FIQ SeleCt REGISTEr ..ot et e e neaes 293
3.23.8 TRQ Status RegiStar .. vttt e e sran e ran s rar e n e e annenneans 294
3.23.9 FIQ Status RegiSter .. oot 294
3.23.10 Software Interrupt REGISTEr ..iiuiiiiiii i i s i e naea s 294
3.23.11 Software Interrupt Clear RegisSter.....coviiiiiiiii e 295
3.23.12 Software Priority Mask Register.......ccooviiiiiiii e 295
3.23.13 Power Management Interrupt Register .....oovviviiiiiiiii i 295
3.23.14 Vector Address 0 ~ 31 REGISTEI . .uiiiiiii i e e eeanens 295
3.23.15 Interrupt 0 ~ 31 Priority Register.....cccoviiiiiii s 296
3.23.16 TRQ Vector Address RegiSter .. ..ciiuiiii i i ere s e re s naneennenns 296
3.23.17 VIC CoNtrol REGISTEI ... it e e e e e e r e aneanens 296
3.24 Embedded FE PHY Management Registers .....cicviiiiiiiiiiiii i i rnne e e ree e 297
3.24.1 N O] g o o] I 2 =To |13 o= ol 297
3.24.2 MII Status ReGISter ...ui i s s 297
3.24.3 PHY Identifier Register-High .......c.cciiiiiiiii e e 298
3.24.4 PHY Identifier REGISTEr-LOW ...oviiiiiiiiiii e e e ee e aeeneas 298
3.24.5 Auto-Negotiation Advertisement Register..........covieiiiiiiii s 299
3.24.6 Auto-Negotiation Link Parter Base Page Ability Register...........covvvvviiniiinnnn. 299
3.24.7 Auto-Negotiation Expansion Register ......coooiiiiiiiiiiiiii e 300
3.24.8 Page Selection RegiSter....uuiiri i i e 300

4 Electrical CRaraCteriStiCS . ... ettt et ettt ettt e e e enen 302
4.1 DC Electrical CharaCteristiCs ... ..ot e e aaeaae e 302
4.2 Absolute MaxXimum RatiNgS ..oiiriiiri i s e st s s n e s e e rarean e e e aneaannans 304
4.3 Recommended Operation CONAitioNS .....uvuiiriiiiiie i are e aneaneanees 305
L oYYt o o o =] 8o o o] o o] 305
4.4.1 Maximum Current CoNSUMPLION ..viiiiiiii i e i e e reee e 305
4.4.2 Typical and Sleep Current CONSUMPEION .. ..vitiiriiiiieiie et neeneeaeanens 306
4.4.3 (o V7T o @] o 11U o 1] 0] f (e ] o S 306

4.5 AC Timing SPeCifiCationNs ..uuiviiriiiiiiii e e e e e e e e e e rneraernees 308
4.5.1 1]\ (O o) =T v= Yol =T T 0 11 o [« [ PP 308
4.5.1.1 SRAM/FIASh .. 308

4.5.2 SDMC INterface TimiNg .ooveiriiriiriiieiie et e e e e e e e e e aneees 309
4.5.2.1 DDR SDRAM Lottt e 309

4.5.2.2 SDR SDRAM. ..ttt e 311

4.5.3 BT g} =1 v ol =T [0 1 o [ PP 312
4.5.3.1 PIO Mode - Register transfer to/from device.........coevviiiiiiinnnn. 312

4.5.3.2 MUltiword DMA MOdE ... e 313

4.5.3.3 UIEFADMA MOAE .eeieiiiiiiiii ettt e e e aes 315

4.5.4 PCIL INterface TimiNg. . .cooeiei it e e e e e ane e anenes 319
4.5.5 TWI INterface TimiNg . .ueoeie ettt s e e s e e e eneaneanenns 320
4.5.6 15 1 B g N =T = Lol = T o T o e [ PP 322
4.5.6.1 1] o B =T =T 322

4.5.6.2 SPI SIAVE e 324

4.5.6.3 MPT Master oo e 325

4.5.7 O\ I N oY o=T = ol < T 0 1 PP 327
4.5.7.1 Long Frame SYNC PCM ...t e e 327
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4.5.7.2 Short Frame SYNC PCM .. rite i e nineeannaeeas 329
4.5.7.3 ] 1 1 R PPP 331
4.5.8 I2S/LIF/RIF Interface Timing . .ccuiieiiie i i i i e e rieesnesseennesaneannens 333
4.5.9 GEC INterface Timing .ovveieiiiii i s e e e raeraeraeeneaneaneanens 335
4.5.9.1 2] PP 335
4.5.9.2 MII Interface TimiNg ..oveiiiiii i e e nenes 337
4.5.9.3 ReVErse MIL .. ..o e 338
4.5.9.4 MDC/MDIO ..ttt e e 339
5 Mechanical SpeCifiCatioNs ... e e 340
5.1 LFBGA-269 Package Outline and Dimension (for STR8133) ......ccviiiiiiiiiiiiiiiieieeiea e 340
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Table 198. Regulator Control REGISTEr.......ui e e 204
Table 199. Table Of 2.5V POWEEN SCENAKIO ...uuutitiiiii e e e e e rae e 205
Table 200. PLLX2250 CoNtrol REGISTOI ... ..iriitiiiiiie it e e e rnerneees 205
Table 201. DLAB = 0 for read (RBR) ....couiiiiiii ittt ettt e s e e reraeraeraeeae e 206
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Table 202. DLAB = 0 fOr WIIEE (THR) «.urie i ee e see s s ees e esneesneen s e e enenneneneenens 206
Table 203. DLAB = 1 (DLL) ttutttiutitiuiititttetie et s te et st e et s e e e s e e e e e e e e e e e neneenens 206
Table 204. DLAB = 0 (ITER) ...ucitiutitinititee et it eeaeeteerteaeseseesseaeaaeeaasneeaneneananeananeaeenenees 206
Table 205. DLAB = 1 (DLM) 1.ttt ettt ettt 207
Table 206. DLAB = 0 fOr read (IIR) ....uiuiiei it e et et e e e e e e e e s 207
Table 207. DLAB = 0 fOr WHEE (FCR) .iuutiiittiitiiite it sie e ete vt eae e et et eaaeena e saaernaernseenneraaeannens 207
Table 208. DLAB = 1 (PSR) .iuiitiiititiitiiii ittt ettt et ettt 207
Table 209. Line Control REGISTEI 1.uuiuii ittt e e a e e ar s e e e rne s e e anesaeanneans 208
Table 210. UART CoNtrol REGIST .. vttt e e r e e s re e e e r e s snaaneeannanneans 209
L= 102 L= R R o ol 2= Vo PP 210
Table 212. Scratch Pad RegISTer....uiuiiii it e e e e s e e s s e an e areaanens 212
Table 213. UART Interrupt IdentifiCation .......cooviriiiii i e e e e e 212
Table 214. Timer 1 Counter REGISEEr .....vi e e e e e rae e e 213
Table 215. Timer 1 Auto Reload Value RegiSter ....c.viiiiiii i i s e e ne e 213
Table 216. Timer 1 Match Value 1 REGISTer ....oiuiieiiiii e 214
Table 217. Timer 1 Match Value 2 ReGISTEI .. vttt ittt it e eraneanens 214
Table 218. Timer 2 Counter ReGISTEr .vviii i i s rr e s re s e e ane s seranerannaaneans 214
Table 219. Timer 2 Auto Reload Value Register .....ooii i e e 214
Table 220. Timer 2 Match Value 1 ReGISTEI .. ittt it r e s e e anens 215
Table 221. Timer 2 Match Value 2 REGISTEI ....uuiieiiii e 215
Table 222. Timer 1 and 2 Control REGISTEI ... ..c.uiiei e e e e e e e 215
Table 223. Interrupt Status RegiSter. .. .ciii i s e e e s e anneans 216
Table 224. Interrupt Mask ReGISTEr .oiuiiriiiii i e e e e rnerneanenes 216
Table 225. Free RUNNING Timer . oueiiiiis i sie e iteeieesseese e aaessaesane s anesas e saneranssaneannesaneannens 217
Table 226. Free Running Timer Control Register....c.vviiiiiiiiiii i e e nenneeas 217
Table 227. Watch Dog Timer Counter RegiSter ..o e 217
Table 228. Watch Dog Timer Counter Auto-reload Register .....c.ooviiiiiiiiiiiiii i 217
Table 229. Watch Dog Timer Counter Restart REGISter ......covvviiiiiiiiiirrri e 218
Table 230. Watch Dog Timer Control REGISTEr .....vueieii e aae e 218
Table 231. Watch Dog Timer Status RegisSter ...uvivriiiiii i anenns 218
Table 232. Watch Dog Timer Clear RegISTar ...u.ui i e e e e 219
Table 233. Watch Dog Timer Interrupt Length Register .....cviiviiiiiiiiiiiiic s ae s 219
Table 234. RTC SeCONA ReGISE . . uuiuiiiiiii it ae e an e s e ar e snesrareannssnnaaneeannannenns 219
Table 235. RTC MiNUEE REGISTEI .. .uieii ettt et e e e e e e e 219
Table 236. RTC HOUE REGISTE ..ttt ittt s e e a et e e e e e e e e ane s e eaneaaneanneans 220
Table 237. RTC DAy ReGISTEI 1.uiitiitiitiite et e e e e e e et e e e e aneane e rnernernernernees 220
Table 238. RTC Second Alarm REGISEEI ..o e e e e e e e e 220
Table 239. RTC Minute Alarm ReGISTer ..uuuuiiirii i a e ae e aee e ar e rn s rarernesranaaesnnaaneans 220
Table 240. RTC HoUr Alarm REGISTEr .. .uiui it e e r e a e s e s e s e rneanerneees 221
Table 241. RTC ReCOId ReGISTEr .. uuiiti ittt i i a e a s e s e s e e e e s an e aanesaneenneraneanens 221
Table 242. RTC CONTrOl REGISE I . uuiiii it r e e e e e e s e e raneann s rnnanneannnanneans 221
Table 243. Interrupt Status RegisSter. . ...o.iiriiriii e e e e 222
Table 244. GPIO Data Output RegisSter.....ccueieiii e e 223
Table 245. GPIO Data InpuUt REGISTEr ... vt e e s e rrr e r e rr e e ananneans 223
Table 246. GPIO DireCtion RegiSTer. ....uiri i e e e e rnees 223
Table 247. GPIO Data Bit Set Register ..uiuiiiii i s aaeas 223
Table 248. GPIO Data Bit Clear REGiSter . c.uiiri i i s r s r e nn e rae e rannannenns 224
Table 249. GPIO Interrupt Enable REeGISter ....cuirieiii e 224
Table 250. GPIO Interrupt Raw Status Register.....c.ooiviiiiiiiiii i e aae s 224
Table 251. GPIO Interrupt Masked Status REGISTEr ....cviiviiiiiiiiii e 225
Table 252. GPIO Interrupt Mask REGISTEI .....uiueiiiiii e aae e 225
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Table 253. GPIO Interrupt Clear REGISTEI ..uvviiiei i iieiie s ranessessnesanesanessnesanrsanrsansranernnenns 225
Table 254. GPIO Interrupt Trigger Method RegISter......c.vieiieiiii i 225
Table 255. GPIO Interrupt Trigger by Both Edges Register ......cooviiiiiiiiiiiiicii i 226
Table 256. GPIO Interrupt Trigger by Rising-/Falling-Edge or High/Low level Register ............. 226
Table 257. GPIO Bounce Enable Register.....c.ouuiriiiii e e e 226
Table 258. GPIO Bounce clock pre-scale RegiSter ...uivviiiiiiiiiii i st rrseenae s e rnnennnenns 227
Table 259, CONFLG D AT A ittt ittt ittt ettt ettt a ettt e e ettt e et e e ate st e et e raeeaneerneanneans 227
Table 260. CONFIG_ADDR ....uiuiiiitiiiaireere et s et st e et e e e e s e e e e e e e e e e e e neneanens 227
=10 ] (SR04 < 38 R o o a1 F=1 a Vo B 2 =T 1] o < ol 228
Table 262. Operational Mode Enable Register.......ccoiiei i e 228
Table 263. HCREVISION REGISTEEI .ttt ittt st a e e aa et e s an e seesareansrnnaaneaaneanneans 229
Table 264. HCCONTIOl REGISTEI .vutiitiiiii ittt e e e e e e aeenes 229
Table 265. HcCommandStatus ReGISter. ... ..o i e 231
Table 266. HcInterruptStatus RegGiSTer ..vvuiii i e e e e e s rn e e a e annenns 232
Table 267. HcInterruptENable REGISTer ... ..ot e e e e e e 233
Table 268. HclnterruptDisable RegisSter.....cuiieiiiiiiiiii i e e e raeaeees 234
Table 269. HCHCCA ReEGISE I ...ttt iiteeies st st raae e ranernssanernnssaneannsrnneaneaannennenns 235
Table 270. HcPeriodCurrentED REGISTEI.....uiuiiiiii i e e e e e e eae e 235
Table 271. HcControlHEadED RegiSter. . .uuiuiiiitiii it e e ra e s e e e e aes e e ne e aeanneans 236
Table 272. HcControlCUurrentED RegiStar ...uuuuiiiiiiiii e ne e aneees 236
Table 273. HCBUIKHEAdED ReGiSTer. ... .o et e e e e e rae e 236
Table 274. HCBUIKCUIrentED ReGISTEI . vttt e v s e e s e san e rneran e rnn e rnennnens 237
Table 275. HcDONEHEAAd REGISTON .ouviiiit ittt et e e e e aeeeeaes 237
Table 276. HCFmMINterval RegIStar .oiuuiiiriii i e e e e et e e e s e e a e aeaaneans 237
Table 277. HCFMREMaAINING REGIST Ol .. ittt e e e s e e re s rn e nneaannannenns 238
Table 278. HCFMNUMbeEr ReGISter ....c.ui e e e e e 238
Table 279. HcPeriodicStart REGISTer ... vviii i s i e e e s e aneaas 239
Table 280. HCLSThreshold REGISTer . ...c.viui it e e e e e e e eneees 239
Table 281. HCRhDESCHPLOrA ReGISTOr . .. . e e 240
Table 282. HCRhDeSCHPtOrB REGISTer .. .viiii i e e e aeeran e rn e rnennnens 241
Table 283. HCRhSTatus ReGISTI .. u i e e 242
Table 284. HCRhPOrtStatus RegiSter ..oivviiii i s e e e e raeneens 243
LF=1o] (SR04 S o T o o o 1 F=1 a Uo B 2= Ta 1] o < ol 246
Table 286. Operational Mode Enable Register......cooiiiii i e 246
Table 287. Capability Registers Length.....ccoiiiiiiii i s s s e naea s 247
Table 288. Host Controller Interface Version NUMDbDEr ......cviiiiiiiii e e e e e 247
Table 289. StruCtUre Paramieters. ... et 248
Table 290. Capability Parameters cuuuii i e i e 248
Table 291. USB2.0 CommMand REGISTEI .. ..ciuiiiiiiie it r e e e e e raernees 249
Table 292. USB2.0 Status RegiSTer . ..ciiiiii i s a e e ar e e sar e rne e e ane e rnennnans 250
Table 293. USB2.0 Interrupt Enable RegiSter . ...civriiieiiii i i i e e e e aanenns 251
Table 294. Frame INdeX ReGISTEr ..uuirii ittt e e e e e e nes 251
Table 295. Periodic Frame List Base Address Register ........cviuiiiiiiiiiiiiiiii e 251
Table 296. Current Asynchronous List Address Register......cvvvviiiiiiiiiiiii i nienernernneans 252
Table 297. Configure Flag ReGISTEr ...cuuiiri it e e e re e rneeneees 252
Table 298. Port Status and Control REGISTer....iiuiiiiii i i e i s e e anneaas 252
Table 299. Main Control REGIST I . ..uiuei ittt s r et aa e e s an e s n e rareann s rneaneeannannenns 254
Table 300. Device Address REGISTEI ... .uui i e e e e e aaeeaees 255
L1 (ST 0t B 1= ol 2 =T |13 o= PP 256
Table 302. SOF Frame Number Register Byte O ....coviiiiiiiii e e e e e e e 257
Table 303. SOF Frame Number Register Byte 1 ......coiiiiiiii e e e e 257
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Table 304. SOF Mask Timer Register BYte O...cooueiieiiieeiireiinerinsranernsssnssnnsrnnssnrssnnssnessnnmnnenns 257
Table 305. SOF Mask Timer Register Byte 1......oiuiiiiiii e e e e 258
L1 (=TT 0L T 1= ol 2 =T |13 o= PP 258
Table 307. Vendor Specific IO CONtrol REGISTEI .. .viriii i e ae e e 259
Table 308. Vendor Specific IO Status ReGISTer......ouiii i e 260
Table 309. CX Configuration and Status REGIStEr....c.iviiiiiiiii i e aae e 260
Table 310. Endpoint 0 Data Port Register Byte 0 ....ccveiiiiiiiiiii i e e e e e e e e 261
Table 311. Interrupt Group Mask RegiSter .....ciiiiiiiii i i i s s e aaeaas 262
Table 312. Interrupt Mask Register Byte O.....ciiiiiiiiiiiiii i e e s e nennenns 263
Table 313. Interrupt Mask Register Byte 1. e e e e 264
Table 314. Interrupt Mask Register Byte 2.....cciiiiiiiiiiii i s s e 264
Table 315. Interrupt Mask Register Byt 4.....coviiriiiiiii e e e e e e e e 265
Table 316. Interrupt Mask Register Byte 5. e 266
Table 317. Interrupt Mask Register Byte 6. ...ccvviiiiiiii i i s e annenns 266
Table 318. Interrupt Mask Register Byt 7. ..coiiiiiiii e e e e e e e e 267
Table 319. Receive Zero-length Data Packet Register Byte O ......ccviviiiiiiiiiiiiiieiiiienineas 268
Table 320. Receive Zero-length Data Packet Register Byte 1 ......ccviiiiiiiiiiiiiiiiii i ieenneas 268
Table 321. FIFO EMPLY Byt 0 .uuieieiiiiiiiitiin st e e e e e e e s e e e e s e e e e e e e e nans 268
Table 322. FIFO EMPLY Byt .ot s s e e s ree e e e e e e e e s e s e e nne s aneanneans 269
Table 323. Initial Value of RaNdom Pattern ......viiiiiii e e e e e e e 269
Table 324. Byte Count of RanNdom Pattern ... .ccoiiiiiiiiiiiiii i i i s e ae s 269
Table 325. Interrupt GroUp REGIS el . it e r s rar e r s s n e rannannenns 270
Table 326. Interrupt Source Register Byt 0 ....ccviviiriiiiiiii i e e e re e e e 270
Table 327. Interrupt Source Register BYE 1 ..ciiviiiiiiiiiiii i i i it e s sareree e reesnnenneans 272
Table 328. Interrupt Source Register BYE 2 ..oiiviiiiiiiiii i i s sieesesseeanessnesnnennnnannenns 273
Table 329. Interrupt Source Register Byte 4 .....oviiiiiiii e e 274
Table 330. Interrupt Source Register Byte 5 ..ot i i i e aaea s 275
Table 331. Interrupt Source Register Byte ...o.uiuiiriiiii i e e e e e e 276
Table 332. Interrupt Source Register Byt 7 ....uieiiii e 277
Table 333. Isochronous Sequential Error Register Byte O.....ccocvviiiiiiiiiiiiii i vneeveeeas 279
Table 334. Isochronous Sequential Error Register Byte 1....c.viviiiiiiiiiiiiiinie e 280
Table 335. Isochronous Sequential Abort Register Byte 0 ...c.oovviiiiiiiiiii e 280
Table 336. Isochronous Sequential abort Register Byte 1.....cccviiiiiiiiiiiiii e 281
Table 337. Transferred Zero-length Register Byte O ......ccoeiiiiiiiiii e 281
Table 338. Transferred Zero-length Register Byte 1 ...cooiiiiiiiiiii e 281
=11 (SC 161 T Lo | L= @ 181 o) =] PP 282
Table 340. Endpoint X Map ReGISTEI. ...t et e e e e raeeae e 282
Table 341. Endpoint x Map Register offset for each endpoint.......c.ccoiviiiiiiiiiiiiiic i 283
Table 342. HBF Data Byte CoUNT ...t et e e e e 283
Table 343. IN Endpoint x MaxPacketSize Register LOW Byte .....covviiiiiiiiiiii i i 283
Table 344. IN Endpoint x MaxPacketSize Register High Byte.......ccoviviiiiiiiiiic e 284
Table 345. IN Endpoint x MaxPacketSize Register Low and High Byte offset for each endpoint . 284
Table 346. OUT Endpoint x MaxPacketSize Register LOW Byte.......ccoiiiiiiiiiiiiiiiiii e 285
Table 347. OUT Endpoint x MaxPacketSize Register High Byte........cov i 285
Table 348. OUT Endpoint x MaxPacketSize Register Low/High Byte offset for each endpoint..... 286
Table 349. DMA Mode Enable Register LOW Byte.....cooiiiiiiiiiii e 286
Table 350. DMA Mode Enable Register High Byte.....oooiiiiiiiii i s e aeas 287
Table 351. FIFOX Map ReGISTOI ..uuuiiiii ittt e e e e e e e s 287
Table 352. FIFOx Map Register offset for each FIFO ......ciiiiiiiiii i i nae s 287
Table 353. FIFOX Configuration REGISTEr ....uiuiiriiiiiiii e e e e e e e e 288
Table 354. FIFOx Configuration Register offset for each FIFO .......c.ooviiiiiiiiiii e 288
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Table 355. FIFOX INStruCtiON REGISTEI .. uiei i i iiteeeeanessneranesaneranesaneranesanernnssanernnsranernnens 289
Table 356. FIFOx Instruction Register offset for each FIFO........oooiiiiiiiiiiii e 289
Table 357. FIFOx Byte-Count Register LOW Byte.....ciiiiiiiiii i i s e siesses s nneanneaas 290
Table 358. FIFOx Byte-Count Register Low Byte offset for each FIFO........cocoiiiiiiiiiiiiiiiiinnns 290
Table 359. PAM Data Port Register offset for each FIFO ........coiiiiiiiiiiii e 290
Table 360. Interrupt Raw Status Register.....ccviiiiiiiii i e e ranenas 291
Table 361. Edge Interrupt Source Clear ReGISTer . uovviri i e ae e 292
Table 362. Interrupt Mask RegiSter ...uiveiiiiii i i e e ane e e aneaas 292
Table 363. Interrupt Mask Clear REGISTer ...iiviiii i e e e e e anannenns 293
Table 364. Interrupt Trigger Mode ReGiSter.....c.iviieiii e 293
Table 365. Interrupt Trigger Level Register....cioviiiiii it i i s s aneaas 293
Table 366. FIQ SeleCt REGISTE ...ttt ettt e e e e eee s 294
Table 367. IRQ Status ReGISTEr ... .ui ittt e e e e e e e e 294
Table 368. FIQ Status ReGiStar .uiuiiri it e s an e raneran e rnn e ranernnens 294
Table 369. Software InterruUpt REGISTEr ...vvi i e e e e e rae e 294
Table 370. Software Interrupt Clear REgISter ...cvviiiiiii i i i i s aneas 295
Table 371. Software Priority Mask Register......viiiiiiii i e e 295
Table 372. Power Management Interrupt ReGISter ......oiui it e 295
Table 373. Vector Address 0 ~ 31 REGISTEI .. cuiiiriii i i i i i i r s s aneaareaaneas 296
Table 374. Interrupt 0 ~ 31 Priority REGISTEI .uuviriiiii i e ane e 296
Table 375. IRQ Vector Address REGISTEI ... e e e e e e e e 296
Table 376. VIC CoNtrol REGIST O .. .ui ittt s e e e san e rneran e rnn e ranernnens 297
Table 377. MIL CoNrol REGISE O .ttt et e et e e e e e e e eneaaeeaes 297
Table 378. MII Status RegiSter .uiiuiiiii it i i st a e sar e r e ran e enn e raneanens 297
Table 379. PHY Identifier Register-High......c.cuiiiiiiiiii e e 298
Table 380. PHY Identifier REGISTEr-LOW .....uiuiieiieiii e e e e aaeaae e 299
Table 381. Auto-Negotiation Advertisement Register......cooviiiiiiiiiiiiiiiic e 299
Table 382. Auto-Negotiation Link Parter Base Page Ability Register .......cccovviiiiiiiiiiiiiiiiinnnnnn, 299
Table 383. Auto-Negotiation EXpansion REGISTEr. ... ..ot 300
Table 384. Page Selection RegiStar...cuiiiie i i e r e r e e ane s snanneeananneans 300
Table 385. DC Electrical CharaCteriStiCs. ...ouuuiiiieiiii e ee e 302
Table 386. Absolute Maximum RatingsS.....cciiiviiiiiiii i i i s e e e e aneaas 304
Table 387. Recommended Operation CoNditioNS .....ciiiiiiiiiiiiiiii i i i v nee e aaas 305
Table 388. STR8100 Maximum Current CoONSUMPLION .....oeiieiiiiii e aae s 305
Table 389. STR8100 Typical and Sleep Current Consumplion .....ccoviiiiiiiiii i iriaeas 306
Table 390. STR813X/818X Power ConSUMPEION .uiiuiiieiitiie i i i it ieeieeraee e enne e aeeanens 307
Table 391. SRAM/Flash Interface Timing ....coouiiiiiiiiii i i e i i rae e 308
Table 392. DDR INterface TimMiNg cueuriiriiriiriieiieress e e reare s e aeaeae e e rerernerneens 310
Table 393. SDR INterface Timing. ..o et e e e e e e e eeenes 312
Table 394. PIO MOAE TimiNg. . cueuieiiee ittt tiresane s e sarsrasesnssansansssaneanesseeanesanesanesanesnnenns 313
Table 395. Multiword DMA mode timMiNg ..oeuieiiiise e ne e raaesan e ransranernnernernnens 314
Table 396. UIraDMA MoOAe TimMiNg .. .uueieiieiteteneneaesaesaesaesaeateareassaseaneaneaneanernerernerneanenes 318
Table 397. PCI INterface TimiNg .. .oe ittt e et e e e e e e anesneaneaneanees 320
Table 398. TWI INterface TimiNg .oueueiiriireitiitenteieie s re e ere e s e re e sea e ea e s e e rrernerneanerneres 321
Table 399. SPI Master TimMiNg .o e ettt ettt et s e e e et e eaeaan e e e e aneenes 323
Table 400. SPI SlaVe TimMiNg . ooueiieeiieeiieeriessieese s aesases e sanesane e sarerasesaneranssaneennsranernnens 325
Table 401. MPI Master TimiNg ..uueeeieiiines e anerae st ranesanesanesanssanernssaneannsranennesannennnnns 325
Table 402. Long Frame SyNcC PCM TimMiNG «..oiueiniiniiiiii et e et e e e saerneeneaneanees 327
Table 403. Short Frame SYNC PCM TiMiNG .ooiveiiieiiiiie i i saaesnsssisesnsesnessnessnnsanessnnannenns 329
Table 404. GCI PCM TimMiNG ..o.uieiitiitiinieeeesesesesesae s e sassaeaneaseansareaseaeanernernernernernsrnses 331
Table 405. I2S/LIF/RIF Interface Timing .ooiiiiiiiiii i e e e et e e e e e raeaaeens 334
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Table 406. RGMII INTerfaCe TIMING . .ueuiueeeeerrresnnernneranesnneranssanesanssnnssanssnnssanssnnssnnssnessnnsnnnens 335
Table 407. MII INterface TimiNg ....coeoieiiei it e ettt et e e e ae e raernernerneenens 337
Table 408. Reverse MII Interface TimiNg .o.viieiiiii i i i i e i s e s e e e s e eaneeaeanneans 338
Table 409. MDC/MDIO TimiNg ...ttt ittt tae ettt taaetieetaaeetesaeeaaee e eaaeesneaaneeareaaneans 339
Table 410. STR813X/818X Part Order Number LisSt ......oiieiieiiii e 343
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1 Functional Descriptions

1.1 Overview of SoC Architecture

Equuleus series SoC, powered with ARM922 core, provides feature-rich interface for

high-performance network access for consumer applications/equipment. The SoC

architecture is illustrated in Figure 2, where major peripherals are
shown—DDRC/SDRC(DDR/SDR Memory Controller), Static Memory Controller(SMC), Vector
Interrupt Controller(VIC), PCI Host bridge, 10/100/1000M MAC with embedded 10/100M
PHY, IDE Controller, USB2.0/1.1 Host Controller and PHY(2-port), USB2.0/1.1 Device
Controller and PHY(1-port), Generic DMA Controller(GDMA), High-speed DMA
Controller(HSDMA), UART, Timer, Watch Dog Timer(WDT), Real-time Clock(RTC), Serial
Peripheral Interface(SPI), Pulse-coded Modulation(PCM)/Time-Division Multiplexing(TDM)
interfaces for external voice CODEC's, 12S interface, Two-Wire Interface(TWI), UART, GPIO,
and miscellaneous logics.

JTAG-ICE
EBI
2
w
g
ARM922 DDRC & < 5 PCl
SDRC ol — o ) Bridge
=| O 2o
o|m @
MMU &
[
1$/D$ 8kB/8kB
Advanced On-chip Bus
10/100/1000M
MAC
= usB UsB
= Host Device GDMA HSDMA
10/100 38
PHY 2z 1.1/2.0 1.1/2.0
=

Figure 2. System Block Diagram of Equuleus SoC

Timer x 3 UART x2
WDT GPIO x64
SPI/Serial
RTC Flash
MISC PCMITDM
12S
TWI
PLL
25MHz/
CliPwr 5 68Ktz
Management
Multi-Voltage | 3.3V
25V, 18V, 125V 40— FEQUAlr  e—
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1.2 32-bit RISC Core

ARM-922 RISC core, based on ARM V4 architecture and compliant to V4 instruction sets and
register sets, is with Harvard architecture with SIX(6) pipelined stages—Fetch, Decode, Shift,
Execution, Memory and Write. To enhance performance, the CPU core also contains a
Branch Target Buffer(BTB) to reduce branch penalties. There are totally SEVEN(7) operation
modes supported: Supervisor, System, FIQ, IRQ, Abort, User and Undefined Modes.

¢ Memory Management Unit(MMU) is supported for high-level RTOS support, with
unified 4-way set associate TLB to improve overall CPU performance

¢ Embedded 2-way set associated I-cache and D-cache memory of 8kB each

e CPU core clock can be programmable up to 200MHz & 250MHz

¢ FIQ and IRQ interrupts

« Little- and Big-endian ordering

e Two ICE debugger interfaces—a simplified ARM JTAG interface and fully-compliant
ARM Multi-ICE debug interfaces, compatible to AXD™ or RealView™ commercial
available debuggers

e Support Burst Access at non-cacheable region and write-through regions
1.3 System Bus Architecture

A high-performance on-chip system bus is included, featured with multiple high-speed
peripherals data transferring. The bus clock can be programmable with max clock frequency
up to 125MHz. A dedicated low-speed bus is used for low bandwidth peripherals for lower
power consumption.

1.4 DDR/SDR SDRAM Controller (DDRC/SDRC)

The CNS213X/CNS218X/STR813X/STR818X SDRAM controller provides the following
features:

e Support type of SDRAM either:

— SDR SDRAM: memory I/0 are powered with 3.3V

— DDR SDRAM: memory I/0 are powered with 2.5V

e Support 16-bit memory data bus (not support 32-bit data bus)

e Tailored design for multiple channel access with high efficiency/low latency

¢ Maximum Addressing Space of 256M bytes

o CAS Latency

— SDR SDRAM: 2.0 or 3.0 cycles
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— DDR SDRAM: 2.0, 2.5 or 3.0 cycles

e Supports pre-READ and post-WRITE features, with built-in buffers of two cache-line
size to enhance memory bandwidth and reduce transaction latency

¢ Support SDRAM Self-Refresh mode when CPU entering Sleep Mode for power saving
1.5 Static Memory Controller (SMC)

The SMC supports 8/16-bit programmable external bus-width with address range up to 16M
bytes. Totally 4 banks of external static memory can be accessed—one for parallel flash
(Bank 0) and the other three (Bank 1~3) for asynchronous SRAM banks.

The WRITE accessing is featured with zero wait-state. For interfacing to external slow
devices, wait-state control via WAITnh signal can be employed to simply the interface
configuration.

For Bank-1/-2/-3 memory accessing, the chip allows flexible settings of timing parameters
through registers for required Setup Time, Hold Time, Read Access, Write Access and
Turn-Around Time.

The SMC also supports 8/16/32-bit burst command from Generic DMA(GDMA) controller to
access the external SRAM devices or DSP’s. This can drastically enhance the performance for
data transferring between external DSP and host network processor.

1.6 Generic DMA Engine (GDMA) and High Speed DMA Engine(HSDMA)

Equuleus has a built-in, configurable, eight-channel Generic DMA controller (GDMA) for
memory-to-memory, memory-to-peripheral, peripheral-to-memory, and
peripheral-to-peripheral data transferring with a shared buffer.

Furthermore, it also has a built-in, single-channel High Speed DMA controller (HSDMA) for
memory-to-memory, memory-to-peripheral, and peripheral-to-memory data transferring,
especially for peripheral with higher throughput requirement, such as USB device.
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Figure 3. GDMA and HSDMA Block Diagram

1.6.1 GMDA

The GDMA engine supports four priority levels and Group Round Robin (GRR) arbitration
scheme among 8 channels for 8-, 16-, and 32-bit data width transactions.

It also supports per-channel hardware handshaking for relevant peripherals to reduce the
processor intervention and enhance system performance. Totally 8 pairs of handshakes are
defined for PCM, SPI, 12S and UART ports, as flowing:

e PCM-TX-0 (for write data window [31:0])

e PCM-TX-1 (for write data window [63:32])

¢ PCM-RX-0 (for read data window [31:0])

¢ PCM-RX-1 (for read data window [63:32])

e SPI-TX

e SPI-RX

e I2S-TX-Left
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s 125-TX-Right
o I2S-RX-Left
« I2S-RX-Right
« UART-TX x2
«  UART-RX x2

The GDMA is also featured with per-channel chain transfer (channel-0, channel-1, through
to channel-7) with Linked List Descriptors resident in system memory. This can offer plenty
of flexibility for data movement with least CPU loading. For each DMA access, the Link List
Descriptors are fetched and the relevant control fields of descriptors are copied to the
per-channel control registers. The address map for the GDMA descriptor and the structure of
Linked List Descriptors are described in the following figure and tables. The base address is

Cn_LLP[31:2].

All descriptors are in system DRAM

—Cn_LLP[31:2]-»

SrcAddr > SrcAddr — > SrcAddr
DstAddr DstAddr —_———- DstAddr
LLP LLP LLP

Control/ Control/ Control/

TOT_SIZE TOT_SIZE TOT_SIZE

Figure 4. Structure of GDMA Link List Descriptor

Table 2. Address Map for GDMA Link List Descriptor

Name Offset | Width | Description

SrcAddr +0 32 Source Address

DstAddr +4 32 Destination Address

LLP +8 32 Linked List Pointer
Control/TOT_SIZE | +C 32 Control and Total Transfer Size
Table 3. Control field definition in GDMA Link List Descriptor

Bits Name

Description

28 TC_MASK

Channel terminal count status mask (Same as TC_MSK in Cnh_CSR)

27:25 |SRC_WIDTH

Source transfer width (Same as SRC_WIDTH in Cn_ CSR)
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24:22 |DST_WIDTH |Destination transfer width (Same as DST_WIDTH in Cn_CSR)
21:20 |SRCAD _CTL Source address control (Same as SRCAD_CTL in Cn_CSR)
19:18 |[DSTAD_CTL Destination address control (Same as DSTAD_CTL in Cn_ CSR)

17 SRC_SEL
16 DST_SEL
11:0 |TOT_SIZE

Source selection (Same as SRC_SEL in Cn_CSR)
Destination selection (Same as DST_SEL in Cn_ CSR)
Total transfer size (Same as TOT_SIZE in Cn_SIZE)

1.6.2 HSDMA
The HSDMA only supports 32-bit data width transaction. It is featured with chain transfer
with Linked List Descriptors resident in registers and system memory. For each DMA access,
the Linked List Descriptors are fetched. The address map for the HSDMA descriptor and the
structure of Linked List Descriptors are described in the following figure. These HSDMA
registers are merged in Miscellaneous block.
The 1st descriptor is Other descriptors are in system DRAM
in HSDMA registers
MOAddr MOAddr MOAddr
M1Addr M1Addr —_——— M1Addr
LLP LLP LLP
Control/ Control/ Control/
TOT_SIZE TOT_SIZE TOT_SIZE -
Figure 5. Structure of HSDMA Link List Descriptor
Table 4. Address Map for HSDMA Link List Descriptor
Name Offset | Width | Description
MOAddr +0 32 DMA Master 0 Address
M1Addr +4 32 DMA Master 1 Address
LLP +8 32 Linked List Pointer
Control/TOT_SIZE | +C 32 Control and Total Transfer Size
Table 5. Control field definition in HSDMA Link List Descriptor
|Bits |Name |Description
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29 Data_Direction Direction of Data Movement

0: DMA Master 0 to DMA Master 1
1: DMA Master 1 to DMA Master 0

28 TC_MASK Terminal Count Interrupt Mask

0: Pass Interrupt

1: Mask Interrupt
Note: When TC_MASK of related Link List Descriptor is 1, then the TC
Interrupt will be suppressed when the data movement, pointed by the
descriptor, is completed.

27:24 |HHS_SIZE Hardware Hand Shake Size Selection.

It means how many transfers in a hardware hand shake “req/ack”
period.

Hardware Hand Shake Size = 2~"HHS_SIZE, where allowed HHS_SIZE =
0~10 (it meanssize =1, 2,4, .., 1K), and 11~15 are reserved.

15:0 TOT_SIZE Total transfer size

1.7 USB 2.0/1.1 Host Controller with Integrated PHY’s

The embedded USB host controller consists of an USB1.1 Host Controller (OHCI), an USB2.0
Host Controller (EHCI), and TWO embedded USB1.1/2.0 PHYs. The overall architecture is
illustrated in following figure.

The USB1.1 Host Controller supports all of full speed (12Mbps) and low speed (1.5Mbps)
devices, which are compliance with USB1.1 Specification. It embeds a 64-bytes FIFO and
supports Control Transfer, Bulk Transfer, Interrupt Transfer, and Isochronous Transfer and
can connect up to 127 devices at the same time.

The USB2.0 Host Controller supports high speed (480Mbps) devices, which are compliance
with USB 2.0 Specification. TWO 1K-bytes FIFO’s are embedded, one for TX and one for RX
respectively, and supports Control Transfer, Bulk Transfer, Interrupt Transfer, and
Isochronous Transfer and can connect up to 127 devices at the same time.
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Figure 6. USB2.0/1.1 Host Controller with Integrated PHY’s Block Diagram

1.7.1 AHB Interface and DMA
There are a dedicated AHB Master Interface and AHB Slave Interface for each EHCI
controller and OHCI controller. An AHB Master Interface and related DMA controller co-work
to do DMA of frame data and frame descriptor between external DRAM and the USB Host
Controller. And AHB Slave Interface is for the processor to configure the USB Host Controller

1.7.2 Host Parallel Interface Engine (HPIE) or Host Serial Interface Engine (HSIE)

The embedded USB host controller contains engines of HPIE and HSIE for USB2.0 and 1.1
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respectively.

The HPIE (HSIE) is responsible for managing all transactions to the USB. It controls the bus
protocol, packet generation/extraction, data parallel-to-serial conversion, CRC coding, bit
stuffing, and NRZI encoding.

1.7.3 Port Router

The USB Host controller comprises one high-speed host controller, which implements the
EHCI programming interface and one OHCI host controller. This configuration is used to
deliver the required full USB 2.0-defined port capability; e.g. Low-, Full-, and High-speed
capability for each port.

There exists one transceiver per physical port and each host controller module has its own
port status and control registers. The EHCI controller and OHCI controller have individual
port status and control registers for each port. Either EHCI or OHCI host controller can
control each physical transceiver. Routing logic lies between the transceiver and the port
status and control registers. The port routing logic is controlled from signals originating in
the EHCI host controller. The EHCI host controller has a global routing policy control field
and per-port ownership control fields. The Configured Flag (CF) bit (defined in OP register of
EHCI) is the global routing policy control. At power-on or reset, the default routing policy is
to the OHCI controllers. In general, when the EHCI owns the ports, the OHCI host
controller’s port registers do not see a connect indication from the transceiver. Similarly,
when the OHCI host controller owns a port, the EHCI controller's port registers do not see a
connect indication from the transceiver.

1.8 USB2.0 Device Controller with Integrated PHY

CNS213X/CNS218X/STR813X/STR818X includes a USB2.0-compliant Device Controller with
integrated USB2.0 PHY for USB slave applications, with controller architecture shown in
following figure.

The following features are supported:
e USB2.0 transceiver complies to 1.5Mbps(LS), 12Mbps(FS) and 480Mbps(HS) data
rates.

« DP/DM of transceiver analog ports support 5V tolerance.

e Support 8 instances of 512-byte embedded SRAM for BULK/ISO transfer type
endpoints.

e Support 2 instances of 64-byte embedded SRAM for Interrupt transfer type endpoints.

e« Support a dedicated control transfer type endpoint, and 8 extra endpoints, allowing
users to configure them as BULK-IN, BULK-OUT, ISO-IN, ISO-OUT, or Interrupt
endpoints.

e Support a dedicated High Speed DMA between USB device controller and system
DRAM to provide full-line speed throughput between USB device controller and DRAM.
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e Support a dedicated DMA engine between USB device controller and IDE Host
controller to provide wire speed through between USB device controller and external
hard disk.

< - 4

USB 2.0 Device Controller

AHB Slave Interface

A A

Y Y
Other Transfer Control
Transfer
Data Buffer | | Data Buffer CMD Buffer
8x512 2 X 64 bytes 64 bytes
bytes

A A

y Y

Parallel Interface Engine

USB 2.0 Device PHY

Digital Core

Analog Frontend
(for USB1.1 & 2.0)

7y A
D v

P DM

Figure 7. Block Diagram of USB2.0 Device Controller

1.9 IDE Host Controller

ATA(IDE) Host Controller in CNS213X/CNS218X/STR813X/STR818X supports the following

REV. 1.6 August 2008

Cavium Networks Proprietary and Confidential DO NOT COPY -40 -



STR813X/STR818X
NETWOR KS Network Access Processor

Data Sheet

g CAVIUM Equuleus: CNS213X/CNS218X

features:

e Support up to TWO(x2) IDE Hard Disk & ATAPI devices

e Support an embedded fast path between IDE Host Controller and USB 2.0 device
Controller for fast data copies between IDE device and USB Host

e Support PIO (Programmed I/0) mode of 0, 1, 2, 3 and 4, where processor is in control
of the data transfer.

e Support Multiword DMA mode of 0, 1 and 2, with data transferring rates up to 16M
bytes/sec

e Support Ultra DMA mode of 0, 1, 2, 3, 4, and 5, with data transferring rates up to
100M bytes/sec

e Support Ultra DMA burst CRC calculation by hardware
« DMA engine supports sophisticate cache-line alignment for efficient DRAM access
« An embedded 8x32-bit buffer is employed for optimal transferring handling.

The IDE host controller in CNS213X/CNS218X/STR813X/STR818X can be programmed to
operate with ATA protocols using respective defined timing, as specified in ANSI ATA-6
specification.

1.10 Gigabit Ethernet Controller with Embedded 10/100M PHY (GEC)

1.10.1 Overview
The embedded GbE Controller incorporates the following features:
e Support a 10/100/1000M MAC port exposed with external programmable
RGMII/MII/Reverse MII interface, or with embedded 10/100M PHY
e Support maximum packet length up to 1536 bytes
e Support 802.3x full duplex flow control and half duplex backpressure flow control
e Auto strip extra one more nibble at the end of RX packet.
e TX/RX FIFO's

— TX_FIFO = 2KB to accommodate at least a long packet to implement minimum IPG
and packet data are purged immediately after the first 64 bytes are transmitted
successfully.

— RX_FIFO = 4KB to guarantee no packet drop, given flow control is enabled.
e« Support sophisticate scatter-gather descriptor ring

¢ When run out of RX/TX descriptors, the RX/TX DMA engines will activate an internal
timer, and periodically check the availability of new descriptors, but interrupt only at
1 time.
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e Support MII internal and external loop back test modes

e Support packet and byte counting for transmitted, received or dropped packets
e Support 512-bit ARL hash table

e Support TX/RX TCP/UDP/IP checksum offload

e Support CRC strip/generation by hardwire

e Support VLAN Tag strip/attach by hardwire

e Support Wake-on-LAN by scanning incoming Magic Packets.

CNS213X/CNS218X/STR813X/STR818X integrates a Giga Ethernet controller with one
10/100/1000 Mbps RGMII/MII/Reverse MII port and an embedded 10/100 Ethernet PHY. It
can supports 10/100M application with embedded PHY, or exposed RGMII interface to an
external G-PHY. It is compliant to specifications of IEEE 802.1Q Virtual LANs (VLAN), IEEE
802.3u 100Base-T, IEEE 802.3ab 1000 Mbps (Gigabit Ethernet) and IEEE 802.3x Flow
Control. The GEC is VLAN-aware and able to identify L3 and L4 packets and with L3/L4
check-sum off-load.

Two SRAM macros are embedded in GEC: one is 1024x33-bit for RX FIFO and the other is
512x33 bit for TX FIFO. Packets are received by a reliable cut-and-through scheme. And
when packets are transmitted by the controller, it is based on a reliable store-and-forward
scheme.

1.10.2 10/100M Ethernet PHY

The embedded Fast Ethernet PHY supports standard PHY registers for GEC to control it
through Management Interface (MDC/MDIO). These registers are described in Section 3.24.
And the followings are the PHY supported features:

e Compliant to IEEE 802.3u clause 28 ; 1.8V operation with 3.3V IO signal tolerance

e Support 10/100Mbps operation modes

e Support full- and half-duplex modes

e Support Auto-negotiation

e Support power-down mode

e Support 10M power-saving mode

¢ Support DC baseline wandering compensation

« Adaptive equalization for various CAT-5 cable length compensation(up to 120 meters)

o Network LED status

e VCT (Virtual Cable Test) function support

1.10.3 Packet Format

The GEC can support Enthernet/802.3 format packet with packet length up to 1536 bytes.
The acceptable packet length is controllable. However, those oversize packets can also be
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forwarded to host memory by setting a register bit.

Each packet transmitted from the MAC port must meet the requirement packet length of
64-byte. And for VLAN-tagged packets, 68-byte is the minimum packet length.

1.10.4 MAC Address Filtering

The incoming packet will be deposited in the RX FIFO, and concurrently the GEC performs
DA MAC address filtering according to the configuration.

It supports reserved multicast address filtering to filter special reserved multicast address
packets. It also supports promiscuous mode to bypass MAC DA matching check and receive
all of packets. Furthermore, it also supports to receive My_MAC and Broadcast-only packets
or packets that hit MAC hash table. The MAC hash table is resident in a 512-bit memory.
Two kinds of hash algorithms, Direct or 32 bit CRC hash, are supported. The MAC hash table
is software accessible and can auto-learn SA of packets transmitted from CPU.

1.10.5 VLAN

The GEC supports 802.1q tag-based VLAN ingress check, and it can support up to 4 VLANS,
set in registers, where these VLAN IDs can be any of the 4K VLAN space. Internally, the
controller uses 4 bits of "My VLAN ID Control Register” to enable VLAN ingress check for
each pre-defined VLAN ID. When at least one of the pre-defined VLAN ID is enabled, RX MAC
will compare the pre-defined VLAN ID with the tagged VID of the received packet. If one of
them is matched, the packet will be received, but it will be dropped if unmatched, and the
relevant MIB counter will be increased by 1 accordingly.

When a received packet is VLAN-tagged, the tag can be stripped from the packet or retained
with the packet. No matter VLAN tag is stripped or not, the VLAN tag information will be
stamped at RX DMA Descriptor.

When a received packet is un-tagged VLAN, the packet is always forwarded to system
memory. Each egress packets can be tagged or un-tagged, based on the setting of the
assignment of TX DMA descriptor. If tagged, the VLAN ID (12-bits) of TX DMA descriptor will
be inserted to the packet as VID of VLAN tag. If tagging/un-tagging will modify the
transmitted packet, CRC will be re-generated.

1.10.6 Inter-Switch-Tag (IST)

The GEC also supports a proprietary Inter-Switch-Tagging (IST) to share necessary
information with external switch controller chips. After enabling IST at this port, the MAC
treat each received packet as VLAN-tagged, no matter of the value at EPID field. In normal
cases, the EPID field is with the value of 0x8100 to indicate that this packet is VLAN-tagged.
But at IST mode, user can replace this field with other pre-defined value and route the
packet to CPU.
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1.10.7 Flow control

The 10/100/1000 MAC port in GEC fully supports IEEE 802.3x flow control at full-duplex
mode. The 802.3x flow control function ON/OFF is dependent on auto-negotiation result or
force-mode configuration if auto-negotiation function is OFF.

At half-duplex mode of operations, back-pressure flow control is supported. The
back-pressure flow control supports 2 kinds of operation mode:

e Force Collision Mode. At this mode, all of incoming packets will be jammed until
back pressure condition released.

e Pass-one-every-N backpressure collision policy. When consecutive number of
JAM packet reaches the jam_no threshold, the following incoming packet will be
received, not be back-pressured.

Asserting or de-asserting of flow control is also dependent on a global RX buffer threshold,
which can be set through "Flow Control Configuration Register". Once above threshold is
reached, flow control asserts, and then 802.3x flow control packet is sent at full-duplex
mode or back-pressure at half-duplex mode.

In order to smoothing packet flow throughput, a hysteresis scheme at global threshold is
also supported. When occupied RX packet buffer reach "Flow Control Assert Threshold",
global threshold flag asserts. And, only when occupied RX packet buffer is less than "Flow
Control De-Assert Threshold ", the global threshold flag will de-assert.

1.10.8 MIB counter

The GEC maintains a local information database for network management use, which
comprises a set of the counters. They can provide the statistics about frame counters, byte
counters, error log counters, etc. The statistics data can be separated into two categories:
one is for RX path and the other for TX path. All packets are not double counted in these
counters.

1.10.9 Power Management

A remote Wake-on-LAN (WOL, with respect to AMD Magic Packet) is supported to provide
power management for most efficient power efficiency. When Wake-on-LAN is enabled, TX
MAC will be powered down and RX MAC will only scan Magic Packet and not forward any
packet to system memory. After detecting the Magic Packet, GEC asserts WOL interrupt to
CPU and wake-up CPU accordingly.

In addition to Wake-on-LAN feature, the whole GEC can be powered-down as well. During
power-down mode, the Wake-on-LAN does not function and will not receive any more
packets, and will flush all of the queued TX packets. Then, the clock of GEC will be gated off
for power saving.
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1.10.10 DMA of GEC

The DMA controller forwards packets between host memory and embedded packet memory
within GEC. It implements sophisticated descriptor ring architecture, and support multiple
segments for a TX/RX packet to comply modern zero-copy socket driver architecture. It also
supports READ-Alignment and WRITE-Alignment for both transmit path and receive path
respectively. The READ-Alignment feature enhances the DMA performance in cache-line
oriented accessing, by terminating transmit DMA cycles on a cache line boundary and start
the next transaction on a cache-line aligned address.

The WRITE-Alignment feature allows a packet to be stored at 2-bytes address offset from a
cache line boundary at host memory. This feature meets 2-byte offset requirement in
protocol stack for high-level commercial RTOS (like VxWorks) or Linux OS, and achieves
zero-copy from Ethernet driver to TCP/IP protocol stack software to enhance the packet
transferring efficiency.

The detailed TX/RX descriptor formats are illustrated below.

Segment Data Pointer[31:0]

C |
(@) E FlL I N YT Reserved Segment Data Length
w9 sls|Nis|¢|CC [6:0] [15:0]
R T 0|0|0 ' ’
N \Y
EPID PRI E VID
[15:0] [2:0 || [11:0]

Reserved [31:0]

*The highlighted (shaded) fields are per Descriptor sensitive; the other fields are per Packet
sensitive (meaningful only at the descriptor with FS=1)

Figure 8. TX Descriptor Format

Table 6. TX Descriptor Field Description
Offset#| Bit# |Symbol Descriptions
0x0 31:0 |SDP Segment data pointer: point to the starting address of this transmitted

data segment. The pointer is allowed to be only byte alignment.

0x4

31 COWN [CPU Ownership: This bit, when set, indicates that the descriptor owned
by CPU. When cleared, it indicates that the descriptor own by the DMA.
The DMA sets this bit when the relative segment data is transmitted and
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return it to the CPU.
0x4 30 EOR End of descriptor ring: This bit, when set, indicates that this is the last
descriptor in the descriptor ring. When DMA's internal transmit pointer
reaches here, the pointer will return to the first descriptor
(TX_DES_BASE, reg. 0x110) of the descriptor ring
0x4 29 FS First Segment descriptor: This bit, when set, indicates that this is the
first descriptor of a TX packet, and that this descriptor is pointing to the
first segment of the packet.
0x4 28 LS Last Segment descriptor: This bit, when set, indicates that this is the
last descriptor of a TX packet, and that this descriptor is pointing to the
last segment of the packet
Ox4 27 INT Interrupt: When set, DMA will generate an interrupt (txtc_int) after
sending out this packet (not this segment only).
0x4 26 INSV Insert VLAN Tag in the following word.
0x4 25 I1CO Enable IP checksum generation offload
0x4 24 uco Enable UDP checksum generation offload
0x4 23 TCO Enable TCP checksum generation offload
0x4 22:16 Reserved
0x4 15:0 |[SDL Segment Data length: indicate the length of this transmitted segment in
bytes
0x8 31:16 |[EPID VLAN Tag EPID
0x8 15:13 |PRI VLAN Tag Priority
0x8 12 CFI VLAN Tag CFI (Canonical Format Indicator)
0x8 11:0 |VID VLAN Tag VID
0xC 31:0 Reserved
Segment Data Pointer[31:0]
0]
8 E £ || Rese|S CR: R : :\(A ¥ Prot | L Segment Data Length (when FS=0)/
Wi @) s|s rved | | C M | XI E | [1:0] Pl4 Whole Packet Length (when FS=1)
N R [1:0] E e C A F|F [15:0]
EPID PRI (F: VID
[15:0] [2:0] | [11:0]
Reserved [31:0]

*The highlighted (shaded) fields are per Descriptor sensitive; the other fields are per Packet
sensitive (meaningful only at the descriptor with FS=1)
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“Figure 9.

Table 7.

RX Descriptor Format

RX Descriptor Field Description

Offset#

Bit#

Symbol

Descriptions

0x0

31:0

SDP

Segment data pointer: point to the starting address of this received
data segment.

The pointer must be 4-word cache line alignment or offset 2 bytes from
the cache line boundary.

0x4

31

COWN

CPU Ownership: This bit, when set, indicates that the descriptor owned
by the CPU. When cleared, it indicates that the descriptor own by the
DMA. The DMA sets this bit when the relative segment data is received.

0x4

30

EOR

End of descriptor ring: This bit, when set, indicates that this is the last
descriptor in the descriptor ring. When DMA'’s internal receive pointer
reaches here, the pointer will return to the first descriptor
(RX_Des_BASE) of the descriptor ring

0x4

29

FS

First Segment descriptor: This bit, when set, indicates that this is the
first descriptor of a RX packet, and that this descriptor is pointing to
the first segment of the packet.

CPU should reset this bit when it allocates this descriptor.

0x4

28

LS

Last Segment descriptor: This bit, when set, indicates that this is the
last descriptor of a RX packet, and that this descriptor is pointing to the
last segment of the packet

CPU should reset this bit when it allocates this descriptor

0x4

27:26

Reserved

0x4

25

OSIZE

The received packet is oversize.

0x4

24

CRCE

The RX packet is CRC Error
Note: Only when Acpt_CRC_Err = 1 of MAC Configuration Register,
checksum error packet will be received to CPU.

0x4

23

RMC

The RX packet DA is Reserved Multicast Address

0x4

22

HHIT

The RX packet DA hits hash table

0x4

21

MYMAC

The RX packet DA is My_MAC

0x4

20

VTED

VLAN Tagged in the following word.

0x4

19:18

Prot

Protocol:

2'b00: (IPV4H5 & Fragment) or (IPV4H5NF & not TCP & not UDP) (can
do IP checksum)

2'b01: IPV4H5NF & UDP (can do IP/UDP checksum)

2'b10: IPV4H5NF & TCP (can do IP/TCP checksum)

2'bl1: Others (no any checksum offload is done)

0x4

17

IPF

IP checksum check fail. This bit is meaningful only when Prot != 2'b11.
Note: Only when Acpt_CKS_Err = 1 of MAC Configuration Register,
checksum error packet will be received to CPU.

0x4

16

L4F

Layer-4 checksum fail (TCP or UDP over IP). This bit is meaningful only
when Prot=2'b01(UDP) or 2’'b10(TCP)

Note: Only when Acpt_CKS_Err = 1 of MAC Configuration Register,
checksum error packet will be received to CPU.

0x4

15:0

SDL/WPL

Segment Data Length/Whole Packet Length: indicates the length of
this received segment in bytes when FS=0, or the length of this
received packet when FS=1.

CPU should set SDL to the allocated segment buffer length (in bytes)
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when it allocates the descriptor. DMA will modify this field to the actual
data length it fills for the non-first segment (FS=0) or the whole packet
length for the first segment (FS=1).

0x8 31:16 |EPID VLAN Tag EPID

0x8 15:13 |PRI VLAN Tag Priority

0x8 12 CFI VLAN Tag CFI (Canonical Format Indicator)
0x8 11:0 |VID VLAN Tag VID

0xC 31:0 Reserved

1.11 PCI Host Bridge

The PCI host bridge design supports PCI Specification Revision of v2.2, and support features
of PCI Power Management Spec v1.1. The bus clock can be running at clock frequencies up
to 66MHz. Simultaneously up to TWO(2) external PCI Master devices can be supported.

The PCI bus I/0 can be configured to comply with Cardbus Specification as well, by register
setting, for Cardbus devices. No glue logics, like PCI/Cardbus bridge, is required in these
cases. For Cardbus application, the bus slot can support hot insertion and remove, which is
compliant to PCI Hot Plug Spec (Revision 1.0).

The host bridge is designed for interfacing the Host CPU with PCI bus and forward data
access from both the upstream and downstream directions. The AHB bus and the PCI bus
can operate at two different clock domains, and it has built-in multiple data buffers to
achieve high-speed data posting, prevent bus deadlock.

The host bridge core allows the CPU to initialize the entire system during power-up reset
using standard PCI protocol. Both type-zero and type-one configuration transactions are

supported. The CPU requests configuration access on the PCI bus by writing to or reading
from the CONFIG_ADDR (0xA400_0000) and CONFIG_DATA (0xA000_0000) registers.

The host bridge initiates memory or I0 read and write cycles on the PCI bus upon AHB bus
requests. It contains 4 write buffers, two in the AHB bus clock domain and two in the PCI
clock domain, to post-write data. Data can be written from the AHB bus, at the same time,
write operation is running on the PCI bus.

Reading by the AHB bus is handled as delayed-read. The AHB slave retries the CPU, while it
is reading data from the PCI bus. Instead of inserting wait state while waiting for return data,
the AHB slave uses AHB bus “retry” to free up the AHB bus for other accesses. Once read
data is ready from the PCI bus, data return to the CPU with zero wait state in subsequent
read. The primary benefit of the delayed-read method is to prevent deadlock between the
PCI and AHB buses.

When accessed by an external PCI bus master, the host bridge functions as a PCI target. The
PCI target contains two write-buffers and a read-buffer to handle write posting and
transferring data across the two clock domains. The read/write request received from the
PCI bus is forwarded upstream to the AHB bus through the built-in AHB bus master.
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Figure 10. PCI Host Bridge

1.11.1 PCI Configuration Cycle

The PCI Host Bridge provides an access window (CONFIG_ADDR and CONFIG_DATA
registers) for CPU to configure external PCI devices and the bridge itself. The configuration
mechanism implemented by the host bridge is the PC-compatible standard mechanism,
defined by the PCI specification as Configuration Mechanism #1. Both Type 0 and Type 1
configuration cycles are supported.

Type 0 and Type 1 configuration cycle implies that the host bridge is capable of configure PCI
agents in the same bus segment as well as PCI agents in the other side of a PCI-to-PCI
bridge. In other words, the host bridge supports multiple segments PCI bus.

To initiate a PCI configuration access, the CPU is first required to write the address into the
CONFIG_ADDR register. The bridge will translate the CONFIG_ADDR information into a
configuration register address based on whether it is a Type 0 or Type 1 configuration access.
The format of the CONFIG_ADDR register and the translation scheme of type 0 and type 1
are showed at the following 2 figures.

The CPU then read or write to the CONFIG_DATA register to initiate a configuration read or
write access. The read/write access to the CONFIG_DATA triggers the host bridge to initiate
PCI configuration access to the PCI bus. If it is a read, configuration data read from PCI bus
is deposited to the CONFIG_DATA register and returned to the AHB bus. If it is a write access,
data written into the CONFIG_DATA register is written to the PCI bus as configuration write
data.
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31 30 24 23 16 15 11 10 8 7 21 0
Enable Reserved Bus number Device Function Register 00
number number number

. o Function Register
Only one bit hereisj 8&nj number number 00
31 11 10 8 7 2 1 0
Figure 11. Type O Translation
31 30 24 23 16 15 11 10 8 7 21 0
Enable Reserved Bus number Device Function Register 00
number number number
Reserved Bus number Device Function Register 00
number number number
31 24 23 16 15 11 10 8 7 21 0

Figure 12. Type 1 Translation

1.12 High-speed UART Controller

Two ports of 16C550 UART controllers are embedded. It has two 8-bit wide FIFOs with depth
of 16 for TX and RX, and supports a hardware handshake with Generic DMA to reduce the
processor interrupt interactions and enhance system performance. Its baud rate is
programmable and can be up to 1.5Mbps.

1.13 General Purpose Inputs/Outputs (GP10O’s)

The GPIO block provides totally up to programmable 64 1/0O ports with each port being able
to be independently programmed. The GPIO block is divided into GPIOA[31:0] and
GPIOB[31:0]. Note that these pins are shared with other functional pins, as shown in Table 2
and Table 3 below. A mask-able interrupt is generated for each pin for a pre-defined event
selectable from high- or low-level, rising- or falling-edge. They can be used as external
interrupt pins as well.
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1.13.1 GPIO Group-A

Table 8.

GPIO Group-A Pin Assignment and Shared Pins Description

Note that the GPIOA pins enable/disable are controlled by a register of MISC.

GPIOA

Type,
Internal
PU or PD

Shared Pin
Name

Shared Pin Description
PU: Pull-Up
PD: Pull-Down

GPIOAO

1/0, PU/PD

EXT_INT29

After power-on-reset, this pin is in input state for GPIO.
EXT_INT29 can be enabled by setting relevant control
bit.

By default, internal pull-down.

GPIOA1

1/0, PU/PD

EXT_INT30

After power-on-reset, this pin is in input state for GPIO.
EXT_INT30 can be enabled by setting relevant control
bit.

By default, internal pull-down.

GPIOA2

1/0, PU/PD

UR_ACTO

After power-on-reset, this pin is in input state for GPIO.
UR_ACTO can be enabled by setting relevant control bit.
By default, internal pull-down.

GPIOA3

1/0, PU/PD

I2SDR,
UR_ACT1

After power-on-reset, this pin is in input state for GPIO
or I12S Data Input (I2SDR).

UR_ACT1 can be enabled by setting relevant control bit.
By default, internal pull-down.

GPIOA4~7

1/0, PU/PD

This pin is a dedicated GPIO pin.
By default, internal pull-down.

GPIOA8~12

1/0, PU/PD

This pin is a dedicated GPIO pin.
By default, internal pull-up.

GPIOA13

1/0, PU

SDA

After power-on-reset, this pin is in input state for GPIO.
If TWI device is used and SDA can be enabled by setting
relevant control bit.

GPIOA14

1/0, PU

SCL

After power-on-reset, this pin is in input state for GPIO.
If TWI device is used and SCL can be enabled by setting
relevant control bit.

GPIOA15

1/0, PD

12SSD

After power-on-reset, this pin is in input state for GPIO.
If I2S device is used and I2SSD can be enabled by
setting relevant control bit.

GPIOA16

1/0, PD

I2SWS

After power-on-reset, this pin is in input state for GPIO.
If I2S device is used and I2SWS can be enabled by
setting relevant control bit.

GPIOA17

1/0, PD

I2SCLK

After power-on-reset, this pin is in input state for GPIO.
If 12S device is used and I2SCLK can be enabled by
setting relevant control bit.

GPIOA18

1/0, PD

PCMDR

After power-on-reset, this pin is in input state for GPIO.
If PCM device is used and PCMDR can be enabled by
setting relevant control bit.

GPIOA19

1/0, PD

PCMDT

After power-on-reset, this pin is in input state for GPIO.
If PCM device is used and PCMDT can be enabled by
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setting relevant control bit.

GPIOA20

1/0, PD

PCMFS

After power on reset, this pin is GPIO in input state.
If PCM device exists in system, set related control bit to
enable PCMFS function.

GPIOA21

1/0, PD

PCMCLK

After power-on-reset, this pin is in input state for GPIO.
If PCM device is used and PCMCLK can be enabled by
setting relevant control bit.

GPIOA22

1/0, PU

LEDO

After power-on-reset, this pin is in input state for GPIO.
If Fast Ethernet PHY device is used and LEDO can be
enabled by setting relevant control bit.

GPIOA23

1/0, PU

LED1

After power-on-reset, this pin is in input state for GPIO.
If Fast Ethernet PHY device is used and LED1 can be
enabled by setting relevant control bit.

GPIOA24

1/0, PU

LED2

After power-on-reset, this pin is in input state for GPIO.
If Fast Ethernet PHY device is used and LED2 can be
enabled by setting relevant control bit.

GPIOA25

1/0, PU

WDTRSTn

After power-on-reset, this pin is in input state for GPIO.
If system reset is needed when Watch Dog Timer Time
Out, set related control bit to enable WDTRSTn function.

GPIOA26

1/0, PD

SPIDR

After power on reset, if the system uses SPI flash
booting, this pin is SPIDR always; otherwise, this pin is
GPIO in input state. If SPI device exists in system, set
related control bit to enable SPIDR function.

GPIOA27

I/0, PD

SPICLK

After power on reset, if the system uses SPI flash
booting, this pin is SPICLK always; otherwise, this pin is
GPIO in input state. If SPI device(s) exists in system, set
related control bit to enable SPICLK function.

GPIOA28

1/0, PU

SPICSn[0]

After power on reset, if the system uses SPI flash
booting, this pin is SPICSn[0] always; otherwise, this pin
is GPIO in input state. If SPI device # 0 exists in system,
set related control bit to enable SPICSOn function.

GPIOA29

I/0, PU

SPICSN[1]

After power on reset, this pin is in input state for GPIO.
If SPI device # 1 is used in system, set related control bit
to enable SPICS1n function.

GPIOA30

1/0, PU

SPICSN[2]

After power on reset, this pin is in input state for GPIO.
If SPI device # 2 is used in system, set related control bit
to enable SPICS2n function.

GPIOA31

1/0, PU

SPICSn[3]

After power on reset, this pin is in input state for GPIO.
If SPI device # 3 is used in system, set related control bit
to enable SPICS3n function.

1.13.2 GPIO Group B

Note that the GPIOB pins enable/disable are controlled by a register of MISC.
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“Table O. GPI10O Group-B Pin Assignment and Shared Pins Description
GPIOB Type, Shared Pin [Shared Pin Description
Internal Name PU: Pull-Up
PU or PD PD: Pull-Down
GPIOBO I/0, PU, MDC After power on reset, this pin is in input state for GPIO.
5V Tolerant If the PHY management interface is used, set related
control register bit to enable MDC function.
GPIOB1 I/0, PU, MDIO After power on reset, this pin is in input state for GPIO.
5V Tolerant If the PHY management interface is used, set related
control register bit to enable MDIO function.

GPIOB2 I/0, PD COoL After power on reset, this pin is in input state for GPIO.
If the COL pin of MII or reverse MII interface will be used,
set related control register bit to enable COL function.

GPIOB3 I/0, PU, IORDY After power on reset, this pin is in input state for GPIO.

5V Tolerant If IDE device is used in system, set related control
register bit to enable IORDY function.

GPIOB4 1/0, PD, DMARQ After power on reset, this pin is in input state for GPIO.

5V Tolerant If IDE device is used in system, set related control
register bit to enable DMARQ function.

GPIOB5 I/0, PU, DMACKn After power on reset, this pin is in input state for GPIO.

5V Tolerant If IDE device is used in system, set related control
register bit to enable DMACKn function.

GPIOB6 I/0, PD, INTRQ After power on reset, this pin is in input state for GPIO.

5V Tolerant If IDE device is used in system, set related control
register bit to enable INTRQ function.

GPIOB7 I/0, PU, IDECSONn After power on reset, this pin is in input state for GPIO.

5V Tolerant If IDE device is used in system, set related control
register bit to enable IDECSOn function.

GPIOBS8 I/0, PU, IDECS1n After power on reset, this pin is in input state for GPIO.

5V Tolerant If IDE device is used in system, set related control
register bit to enable IDECS1n function.

GPIOB9 I/0, PU, DIORnN After power on reset, this pin is in input state for GPIO.

5V Tolerant If IDE device is used in system, set related control
register bit to enable DIORN function.

GPIOB10 I/0, PU, DIOWn After power on reset, this pin is in input state for GPIO.

5V Tolerant If IDE device is used in system, set related control
register bit to enable DIOWn function.

GPIOB11 I/0, PU, SCEln After power on reset, this pin is in input state for GPIO.

5V Tolerant If SRAM device # 1 is used in system, set related control
bit to enable SCE1n function.

GPIOB12 I/0, PU, SCE2n After power on reset, this pin is in input state for GPIO.

5V Tolerant If SRAM device # 2 is used in system, set related control
bit to enable SCE1n function.

REV. 1.6 August 2008

Cavium Networks Proprietary and Confidential DO NOT COPY

-53 -



=

CAVIUM

Equuleus: CNS213X/CNS218X

STR813X/STR818X
N ETWORKS Network Access Processor
Data Sheet
GPIOB13 I/0, PU, SCE3n After power on reset, this pin is in input state for GPIO.
5V Tolerant If SRAM device # 3 is used in system, set related control
bit to enable SCE1n function.
GPIOB14 I/0, PU, SWAIT1n After power on reset, this pin is in input state for GPIO.
5V Tolerant If SRAM device # 1 needs WAIT hand shake function, set
related control bit to enable SWAIT1n function.
GPIOB15 I/0, PU, SWAIT2n After power on reset, this pin is in input state for GPIO.
5V Tolerant If SRAM device # 2 needs WAIT hand shake function, set
related control bit to enable SWAIT2n function.
GPIOB16 I/0, PU, SWAIT3n After power on reset, this pin is in input state for GPIO.
5V Tolerant If SRAM device # 3 needs WAIT hand shake function, set
related control bit to enable SWAIT3n function.
GPIOB17 I/0, PU, - Reserved
5V Tolerant
GPIOB18 I/0, PU, - Reserved
5V Tolerant
GPIOB19 I/0, PU, - Reserved
5V Tolerant
GPIOB20 I/0, PU, - Reserved
5V Tolerant
GPIOB21 I/0, PU UR_TXD[1] After power on reset, this pin is in input state for GPIO.
If UART device #1 is used in system, set related control
register bit to enable UR_TXDJ[1] function.
GPIOB22 I/0, PU UR_RXD[1] [|After power on reset, this pin is in input state for GPIO.
If UART device #1 is used in system, set related control
register bit to enable UR_RXD[1] function.
GPIOB23 I/0, PU, TRDYnN After power on reset, this pin is in input state for GPIO.
5V Tolerant If PCI device is used in system, set related control register
bit to enable TRDYn function.
GPIOB24 I/0, PU, DEVSELNn After power on reset, this pin is in input state for GPIO.
5V Tolerant If PCI device is used in system, set related control register
bit to enable DEVSELnN function.
GPIOB25 I/0, PU, STOPNn After power on reset, this pin is in input state for GPIO.
5V Tolerant If PCI device is used in system, set related control register
bit to enable STOPn function.
GPIOB26 I/0, PU, PERRN After power on reset, this pin is in input state for GPIO.
5V Tolerant If PCI device is used in system, set related control register
bit to enable PERRnN function.
GPIOB27 I/0, PU, SERRnN After power on reset, this pin is in input state for GPIO.
5V Tolerant If PCI device is used in system, set related control register
bit to enable SERRnN function.
GPIOB28 I/0, PU, REQON After power on reset, this pin is in input state for GPIO.
5V Tolerant If PCI device#0 is used in system, set related control
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register bit to enable REQOn function.
GPIOB29 I/0, PU, GNTONn After power on reset, this pin is in input state for GPIO.
5V Tolerant If PCI device#0 is used in system, set related control
register bit to enable GNTOn function.
GPIOB30 I/0, PU, REQ1n After power on reset, this pin is in input state for GPIO.
5V Tolerant If PCI device#1 is used in system, set related control
register bit to enable REQ1n function.
GPIOB31 I/0, PU, GNT1n After power on reset, this pin is in input state for GPIO.
5V Tolerant If PCI device#1 is used in system, set related control
register bit to enable GNT1n function.

1.14 Timer

Two 32 bit general purpose programmable timers are implemented. They can count up or
down, and be clocking at 1kHz or fine APB bus clock (which can be programmable at 50MHz,
47.5MHz, etc. dependent on AHB clock frequency). If high-resolution timer is needed, an
additional free running timer with resolution of 100kHz is also supported.

1.15 Watch-Dog Timer (WDT)

A 32 bit down counter, clocking at 10Hz, is employed for WDT. The output signals at time out
can be one or combinations of system reset, and system interrupt. A WDT time out external
reset pin is supported.

1.16 Real-time Counter (RTC)

The clock frequency of RTC is 1Hz. RTC provides separate second, minute, hour, and day
counters to off load firmware complexity and reduce power consumption. It supports per
second, per minute, and per hour auto alarm and, of course, any real time alarm. The RTC
can be driven by a 25MHz reference clock.

1.17 Vector Interrupt Controller (VIC)

Low latency interrupt for serving multi-tasking software ISR is very beneficial in system
performance. Vector Interrupt Controller is employed in the chip allowing directly executing
routines determining the source of the interrupts. VIC also reduces the interrupt latency.

Software can assign some non-used hardware interrupt sources as software interrupt
sources (for software interrupt generation). When entering into software ISR, the ISR should
clear the interrupt source through Software Interrupt Clear Register. Between IRQ and FIQ
request logic, it is designed with an asynchronous path allowing interrupt asserted when the
clock is disabled.
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Reading from the vector interrupt address register VectAddr, provides the address of the ISR,
and updates the interrupt priority hardware that masks out the current and any lower
priority interrupt requests. However, the values in the IRQ Status Register and Interrupt
Source Register are not affected. Writing to the VectAddr register indicates to the interrupt
priority hardware that the current interrupt is served, allowing lower priority interrupts to go
active.

To make sure that the Vector Address Register (VectAddr) can be read in a single instruction,
the VIC base address is placed at OXFFFF-FO00, the upper 4K of memory. Placing the VIC
anywhere else in memory increase interrupt latency, because the ARM processor is unable to
access the VectAddr Register using a single instruction.

If no interrupt is currently active, the VectAddr Register holds the previous active interrupt
address.

The VIC supports round-robin interrupt dispatcher scheme in a priority group to prevent
starvation. There are 32 vectored IRQ interrupts, each can be programmed as level trigger

or edge trigger.

And 8 priority groups are defined with timing sensitive interrupts placed at

higher priority groups. Software-generated interrupt is also supported.

Table 10. Peripheral Interrupt Source Mapping
Interrupt Interrupt Sources Triggering Scheme
Register(0x00)
Bit[0] Timer#1 Rising-edge Trigger
Bit[1] Timer#2 Rising-edge Trigger
Bit[2] CPU Frequency Scaling Interrupt Falling-edge Trigger
Bit[3] Watch Dog Timer Rising-edge Trigger
Bit[4] GPIO Controller Programmable Trigger
Bit[5] PCI External Interrupt O Low-level/Programmable
Trigger
Bit[6] PCI External Interrupt 1 Low-level/Programmable
Trigger
Bit[7] PCI Broken Interrupt High-level Trigger
Bit[8] AHB-to-PCI Bridge High-level Trigger
Bit[9] UARTO High-level Trigger
Bit[10] UART1 High-level Trigger
Bit[11] Generic DMA Terminal Counter High-level Trigger
Bit[12] Generic DMA Error High-level Trigger
Bit[13] Reserved Programmable Trigger
Bit[14] RTC High-level Trigger
Bit[15] PCM Controller Low-level Trigger
Bit[16] USB 1.1/2.0 Device Controller Low-level Trigger
Bit[17] IDE Device High-level Trigger
Bit[18] NIC MIB Counter High-level Trigger
Bit[19] NIC DMA TSTC (To-NIC-Tx-Complete) Rising-edge Trigger
Bit[20] NIC DMA FSRC (Fm-NIC-Rx-Complete) Rising-edge Trigger
Bit[21] NIC DMA TSQE (To-NIC-Queue-Empty) Rising-edge Trigger
Bit[22] NIC DMA FSQF (Fm-NIC-Queue-Full) Rising-edge Trigger
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Bit[23] USB 1.1 host controller Low-level Trigger
Bit[24] USB 2.0 host controller Low-level Trigger
Bit[25] I2S Controller Low-level Trigger
Bit[26] SPI Controller Low-level Trigger
Bit[27] TWI Controller Low-level Trigger
Bit[28] USB Device VBUS interrupt Rising and falling edge Trigger
Bit[29] External Interrupt 29 (share pin with Programmable Trigger
GPIOA[O])
Bit[30] External Interrupt 30 (share pin with Programmable Trigger
GPIOA[1])
Bit[31] HSDMA Terminal Counter and Error Rising-edge Trigger
Interrupt

1.17.1 External Interrupts

There are several external interrupt pins as defined, but they are also shared with other pins
as addressed in Table 5.

Table 11. Shared External Interrupt

External Type Shared Description of Shared Pin

Interrupt Pin Name

EXT_INTS I, PU INTON If PCI device #0 is not used in application, this pin can be
re-assigned for generic external interrupt use.

EXT_INT6 I, PU INT1n If PCI device #1 is not used in application, this pin can be
re-assigned for generic external interrupt use.

EXT_INT13 | I, PU - Reserved

EXT_INT28 | I/O, PD | VBUS If USB2.0 Device interface is not used in application, this pin
can be re-assigned for generic external interrupt use.

EXT_INT29 | I/O GPIOAO After power-on-reset, this pin is in input state for GPIOAO by

default. User can re-assign this as an external interrupt pin,
by setting relevant control register bit to enable the external
interrupt function (and disable the GPIOAO function)
accordingly.

EXT_INT30 | I/O GPIOA1 After power-on-reset, this pin is in input state for GPIOA1 by
default. User can re-assign this as an external interrupt pin,
by setting relevant control register bit to enable the external
interrupt function (and disable the GPIOA1 function)
accordingly.

1.18 IS Interface

The I12S controller is used to transport the audio data to/from external peripherals, like
high-end audio codec chips, for network transmission or streaming/accessing. The sampling
clock frequencies (WS rate) of the I?S can be programmable to 32kHz, 44.1kHz or 48kHz.

Please note, chip version AD supports full duplex operation (version AC only supports
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1.19

half-duplex operation). By configuration, pin "I2SSD” can be input or output data pin. And
pin “"GPIOA[3]/I2SDR/UR_ACT1"” can be I2S data input pin. That means I2S data input can
be from I2SSD pin or I2SDR pin. If user needs full duplex function, I2SSD must be
configured to be output (I12S_CFG.I2SSD_DIR=0), and pin "GPIOA[3]/I2SDR/UR_ACT1"
must be configured to be I2SDR, 12S data input pin (I2S_CFG.I2S_IN_SEL=1 and
MISC.GPIOA_EN.UR_ACT1=0 and GPIOA.PinDir.PinDir[3]=0). Althrough, I2SSD can be
input/output, recommend to fix it at output, and always keep “"GPIOA[3]/I2SDR/UR_ACT1"”
to be I2SDR, 12S data input.

The data frame transferred in I2S bus shall be in 2’s complement format with MSB
transmitted first. The data width for transferring can be programmable as 16- or 32-bit
wide.

e Support hardware handshake DMA'’s, one for TX and another for RX.

e Six(6) Modes of Operation

— Transmitter in Master mode,

— Receiver in Master mode,

— Transmiter and Receiver in Master mode,

—  Transmitter in Slave mode,

— Receiver in Slave mode,

—  Transmitter and Receiver in Slave mode;

¢ THREE(3) Data Formats

_ I%s,

— Right Justified (RJF),

—  Left Justified (LJF);

e TWO(2) Serial Clock Transfer Modes

—  256-S Transfer Mode,

— Continuous Transfer Mode;

e« Left- and Right-channel Transmission Indication, by signal of Word Select(WS)

—  WS=0; left channel being transmitted for I°S,

—  WS=1; right channel being transmitted for I°S.

Two-Wire Serial Interface (TWI)

The TWI is used as serial 2-wire bus control interface for external devices. Only master
mode is supported. It supports only one master in the bus. It complies with TWI Bus
Specification version 2.0—normal bus data rate (100kHz) and fast bus data rate (400KHz).
It also supports clock frequency up to 12.5MHz. Both normal (7-bit) and extended (10-bit)
addressing mode are supported. Additionally, it can automatically check bus error (check if
SCL or SDA stuck at zero). Data frame is transferred on TWI with the MSB transferred first.
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Totally 4 transfer commands can be used: only-read-cmd, only-write-cmd, write-read-cmd
and read-write-cmd. The maximum serial data transferring rate across TWI can be up to

12.5M

1.20

bps.

Pulse-Coded Modulation (PCM) Interface

The PCM can be used for interfacing with external PCM devices, like linear PCM codec chip

with 8
Suppo

kHz sampling, for voice-over-IP or IP CAM applications.

rting features are highlighted as below:

Support up to 4 external PCM devices shared the PCM-bus via Time-Division
Multiplexing (TDM)

Support Master and Slave mode operations

Support 8- and 16-bit data per channel

Supports short and long FRAME SYNC (sampling frequency: 8kHz)

The PCM interface can be configured to the following modes of operation:
Tx/Rx-full duplex

TX-only

Rx-only.

Master clock rate of PCM (PCM_CLK RATE) can be selected from 4.096MHz/N (where
N=1, 2, 4, 8, 16, or 32)

Supports IDL and GCI modes of operation
IDL: data bit rate=PCMCLK,
GCI: data bit rate=PCMCLK/2.

The following Table shows the relationship among Channel Number, Master Clock Rate,
IDL/GCI mode, and Data Width

Table 12.

PCM Configuration Guide Line

Master Clock |IDL Mode GCI Mode

4.096MHz Up to 4 channels with max data width |Up to 4 channels with max data width
16-bit each; 16-bit each;

2.048MHz Up to 4 channels with max data width |[Up to 4 channels with max data width
16-bit each; 16-bit each;

1.024MHz Up to 4 channels with max data width |Up to 2 channels with max data width
16-bit each; 16-bit each;

512kHz Up to 2 channels with max data width |Only 1 channel with max data width
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16-bit each; 16-bit;
256kHz Up to 1 channels with max data width |Only 1 channel with data width 8-bit;
16-bit each;
128kHz Up to 4 channels with max data width |Not Available
8-bit each;

1.21  Serial Peripheral Interface (SPI)

The Serial Peripheral Interface (SPI) is a 4-wire bus: Tx Data(SPI_DT), Rx Data (SPI_DR),
Clock(SPI_CLK), and Select (SPI_nCSx). It provides a synchronous, full-duplex, and serial
communication between master and slave, peripheral or devices. For VoIP application, SPI is
usually used to configure and control the external CODEC & SLIC chip.

Supporting features are highlighted as below:

¢ Support Master and Slave mode of operations

e Support up to 4 chip-select pins for up to 4 SPI-bus devices(slaves)

e Support SPI serial Flash memory booting

e Support Generic SPI and Microprocessor Interface(MPI), which can be selectable
e Support MPI of popular CODEC/SLIC chips for VoIP application

e Support hardware handshake DMA’s—one for Tx, the other for Rx

e« Support 8 data transfer rates: baud-rate is equal to FPCLK/N, where N=1, 2, 4, 8, 16,
32, 64, and 128 configurable

e Supports SPI Clock(SPICLK) Polarity Change(HIGH/LOW)
e Support Tx/Rx FIFO/buffer and with under-/over-run handling

e Supports Tx/Rx-Full Duplex, Tx-only , or Rx-only modes of operation for SPI-master
and SPI-slave
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1.22 Clock Generator and Power Management

A sophisticated Clock Generator is designed with clock domains as showed in following figure.
External 25MHz and 32.768kHz reference inputs are used to generate all of the clocks
required for individual functional blocks, such as RISC CPU, AHB peripherals, APB
peripherals, GbE Controller(NIC), PCI Bridge, UART, USB host, USB device, ... etc. An
intelligent Power Management is also implemented. Major embedded functional blocks can
be powered down by programmable gated-clock. Moreover, it supports programmable
operation clock frequency for CPU, AHB bus, APB bus, and PCI bus to optimize
Power/Performance ratio.

32.768K

125 Clock

L é:ﬂ > (12.288/11.2896/8.192MHz)
1 PLL for I2S, PCM, and UART L PCM Clock (4.096MHz)

[>- > L UART Clock (14.7456MHz)

| UART Clock (24MHz)
| CPU Clock (250/225/200/175MHz)

25M

?Z' | AHB Clock (125/112.5/100/87.5MHz)
[ I APB Clock (62.5/56.25/50/43.75MHz)
= {> L o CFL AR APB' RC, I PCI Clock (66/33/16.6/8.3MHz)
USB, NIC, UART, Timer, WDT,
RTC | USB Clock (12MHz)

———» NIC Clock (125/25/2.5MHz)
[ Timer Clock (100K/1KHz)
| » WDT Clock (10Hz)

| —» RTC Clock (1Hz)

Figure 13. Overall Clock Domains

1.23 Linear Regulators

Three on-chip voltage regulator controllers with off-chip low-cost PNP BJT's are included to
reduce system BOM—for 3.3-to-2.5V, 3.3-to-1.8V and 3.3V-to-1.25V step-down linear
regulators. The following figure shows the typical application circuit for the Regulators. It
should be noted that the regulated 1.8V, 2.5V, and 1.25V can supply on-chip peripherals as
well as off-chip key components in system (for example, external gigabit Ethernet PHY,
DDR). Further more, the 3.3-to-1.25V regulator can track 2.5V power supply, and to be just
half of 2.5V supply voltage. It can be used as reference voltage of DDR, but it doesn't
support current sink capability. When in SDR mode, or when 1.25V supply is not required in
system, it can be powered down.
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3.3V main supply

A l
PVDD AVDD_U33 "
AVDD_R33 V18 CTL “
voga o VDR
| AVDD_SP
AVDD_E AVDD U | Reaulated 1.8\/§

AVDD_UP

STR813X/ - ﬁ‘i
STR818X

PVDD_D

PVDD_E Eegulated 2.5V gi

V125 CTL @
VREF |4
Regulated 1.25V gi

10K //4TuF/14.TuFl/1uF
(for Q1, Q2, & Q3)

Figure 14. Typical Application Circuits for Regulator
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2 Pin Assignment and Descriptions

Cross-reference matrix addressing the pin assignment for different part numbers are
summarized in Table 8.

Table 13. Pin Type Notations

L9 Function
Type
1 Digital Input Pin
o] Digital Output Pin
1/0 Digital Bi-directional Pin
PU Pin with Pull Up Resistor
PD Pin with Pull Down Resistor
5VT 5V Tolerant
A Analog Pin
AO Analog Output Pin
AI Analog Input Pin
P Power Supply
Power Ground
Table 14. Pin Assignment
Part Number STR | STR | STR | STR | STR 1/0 |Pin Descriptions |Alternative
8131 | 8132 | 8133 | 8181 | 8182 | Type Pins
PKG Type LQFP | LQFP |LFBGA| LQFP |LFBGA r:e(;gs PU: Pull-up
Pin Name 128 128 269 128 269 |pgpauLT|PD: Pull-Down
DDR/SDR Memory
Interface
DDR Clock Output.
CK and CKn are
CK, differential clock
CKn v v 14 v i o outputs.
SDR: CKn is not
used.
Clock Enable
This pin is also used
as power on reset  |Power on
CKE/ latch of SPI Flash reset latch
SPIBoot v v kel v ki I/0 Boot Enable, of Boot
configuring by selection
external pull-up or
-down resistor.
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v Pull-down, boot
from parallel
flash memory.

v Pull-up, boot
from SPI serial
flash memory.

DCSn

Chip Select, LOW
active.

RASNH

Row Address
Select

One of command
signals.

CASh

Column Address
Select

One of command
signals.

DWEn

<
<
<
<
<
o

Write Enable
One of command
signals.

DM[1:0]

Data Mask

BA[1:0]

Bank Address

DA[12:0]

Row or Column
Address Bus

DDQ[15:0]

< | < <<
< | < <<
< | < <<
< | < <<
<< <<

I/0

Data Bus

VREF

DDR 1/0
Reference Voltage
(1.25V). Not used
for SDR

DQS[1:0]

\Y \Y Vv \ Vv /0

DDR Data Strobe
Input for read data,
output for write
data. Not used for
SDR

PCI Interface

AD[31:0]

I/0,
5VT

PCI Address and
Data bus

CBEN[3:0]

1/0,
5VT

Bus command and
Byte Enables, LOW
active.

PAR

1/0,
5vVT

Even Parity across
AD[31:0] and
C_BE_n[3:0]

FRAMEn

1/0, PU,
5VT

Cycle Frame is
driven by the current
master to indicate
the beginning and
duration of the

access; LOW active.
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IRDYn

1/0, PU,
5VT

Initiator Ready
indicates the
initiating agent's
ability to complete
the current data
phase of the
transaction; LOW
active.

[TRDYn

1/0, PU,
5VT

Target Ready
indicates the target
agent's ability to
complete the current
data phase of the
transaction; LOW
active.

GPIOB[23]

STOPN

1/0, PU,
5VT

Stop indicates the
current target is
requesting the
master to stop the
current transaction;
LOW active.

GPIOB[25]

DEVSELRN

1/0, PU,
5VT

Device Select,
when actively
driven, indicates the
driving device has
decoded its address
as the target of the
current access; LOW
active.

GPIOB[24]

PERRnN

1/0, PU,
5VT

Parity Error
indicates data parity
errors during all PCI
transactions except
at Special Cycle;
LOW active.

GPIOB[26]

SERRnN

1/0, PU,
5VT

System Error
indicates address
errors, data parity
errors on the Special
Cycle command, or
any other system
error where the
result will be
catastrophic; LOW
active.

GPIOB[27]

REQON
REQ1n

1/0, PU,
5VT

Request indicates
to the arbiter that

agent 0, 1 desires

use of the bus; low
active.

GPIOB[28]
GPIOB[30]
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Note: REQ1n shared
with GPIO pin

GNTONn
GNT1n

1/0, PU,
5VT

Grant indicates to
agent 0, 1 that
access to the bus
has been granted,
LOW active.

Note: GNT1n shared
with GPI1O

GPIOB[29]
GPIOB[31]

INTONn
INT1n

PCI Interrupt O, 1
for 2 PCI agents to
request an interrupt
to the host; LOW
active.

Note: These
interrupt pins can be
used as generic
external interrupt
pins, if the related
PCI device is not
connected.

EXT_INTS
EXT_INT6

PCIRSTn

PCI Reset, LOW
active.

PCICLK

PCI Clock

Static Parallel
Memory Interface

5V
Tolerant

SCEONn
SCE1ln
SCE2n
SCE3n

1/0, PU,
5VT

Static Memory
Chip Enable of
Bank 0—3, low
active

Note: SCE1n, SCE2n
and SCE3n share
with GPIO pins.

GPIOB[11]
GPIOB[12]
GPIOB[13]

SWEnN

Static Memory
Write Enable, low
active

SOEN

Static Memory
Output Enable,
LOW active

SWAIT1n
SWAIT2n
SWAIT3n

(1:2)

(1:2)

1/0, PU,
5VT

Static Memory
Wait Hand Shake
Signal for SMC
Bank 1, 2, and 3,
LOW active

Note: These pins
share with GPIO
pins.

GPIOB[14]
GPIOB[15]
GPIOB[16]

SA[15:0]

Static Memory
Address Bus
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[15:0]

For 8-bit SRAM
device, the address
bus width is 24,
SA[23:0].

For 16-bit SRAM
device, the address
bus width is 16,
SA[15:0].

SA[23:16] /
SDQ[15:8]

1/0, PD,
5VT

Static Memory
Address Bus
[23:16] or Data
Bus [15:8]

For 8-bit SRAM
device, the address
bus width is 24,
SA[23:0].

For 16-bit SRAM
device, the address
bus width is 16,
SA[15:0].

Namely, SA[23:16]
and SDQ[15:8]
share the same 8
pins. The data bus
width can be
programmable
through SMC control
registers.

SDQ[7:0]

1/0, PD,
5VT

Static Memory
Data Bus [7:0]
For 8-bit SRAM
device, the address
bus width is 24.
For 16-bit SRAM
device, the address
bus width is 16

IDE Interface

5V
Tolerant

IDECSOn

1/0, PU,
5VT

IDE Device Chip
Select for
Command
Register Block
For ATA command
register block

GPIOB[7]

IDECS1n

1/0, PU,
5VT

IDE Device Chip
Select for Control
Register Block
For ATA control
register block

GPIOB[8]
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IDEA[2:0]

\Y 0]

IDE Device
Address

SA[2:0]

IDED[15:0]

1/0, PD,
5VT

IDE Device Data

SDQ[15:0]

DMARQ

1/0, PD,
5VT

IDE Device DMA
Request

It is asserted by IDE
device to request a
data transfer.

GPIOB[4]

DMACKnN

1/0, PU,
5VT

IDE Device DMA
Acknowledge

It indicates to IDE
DMA slave devices
that a given data
transfer cycle
(assertion of DIORN
or DIOWn) is a DMA
data transfer cycle.

GPIOB[5]

DIORnN /
DWSTB /
RDMARDYn

1/0, PU,
5VT

Disk 1/0 Read
(P10 and
Non-Ultra DMA)
Data is latched by
the Host on the
de-assertion edge of
DIORN

Disk Write Strobe
(Ultra DMA Write
to Disk)

This is the data write
strobe for writes to
disk. When writing
to disk, Host drives
valid data on the
rising and falling
edges of DWSTB.
Disk DMA Ready
(Ultra DMA Reads
from Disk)

This is the DMA
ready for reads from
disk. When reading
from Disk, Host
de-asserts
RDMARDYnN to pause
burst data transfers.

GPIOB[9]

DIOWn /
DSTOP

1/0, PU,
5VT

Disk 1/0 Write
(P10 and
Non-Ultra DMA)
Data is latched by
the device on the

GPIOB[10]
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de-assertion edge of
DIOWn

Disk Stop (Ultra
DMA)

Host asserts this
signal to terminate a
burst.

IORDY /
DRSTB /
WDMARDYnN

1/0, PU,
5VT

1/0 Channel
Ready (P10)

This signal will keep
the strobe active
(DIORnN or DIOWN)
longer than the
minimum width. It
adds wait-states to
PIO transfers.

Disk Read Strobe
(Ultra DMA Read
from Disk)

When reading from
disk, Host latches
data on rising and
falling edges of this
signal from the disk.
Disk DMA Ready
(Ultra DMA Writes
to Disk)

When writing to
Disk, Disk de-asserts
WDMARDYnN to pause
burst data transfers.

GPIOB[3]

INTRQ

1/0, PD,
5VT

IDE Device
Interrupt

GPIOB[6]

RGMIIZ/ZMII/Revers
e MII Interfaces

[TXCLK

\Y, I/0

Transmit Clock.

® MII: transmit
clock,
25/2.5MHz,
input

® Reverse MII:
receive clock,
25/2.5 MHz,
output

® RGMII:
transmit
clock,
125/25/2.5
MHz, output

TXD[3:0]

Transmit Data.
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v MII: transmit
data, output
v" Reverse MII:
receive data,
output
v' RGMII: transmit

data [3:0] at
TXCLK rising
edge and [7:4]
at TXCLK falling
edge when
1000Mbps; and
transmit data
[3:0] and [7:4]
only at TXCLK
rising edge
when
10/100Mbps,
output.

[TXEN

Transmit Enable

v

v

v

MII: TXEN,
output

Reverse MII:
RXDV, output
RGMII: TX_CTL,
output

RXCLK

- - = \ V I/0

Receive Clock.

v

MII: receive
clock, 25/2.5
MHz, input
Reverse MII:
transmit clock,
25/2.5 MHz,
output

RGMII: receive
clock,
125/25/2.5
MHz, input

RXD[3:0]

Receive Data.

v

v

MII: receive
data, input
Reverse MII:
transmit data,
input

RGMII: receive
data [3:0] at
RXCLK rising
edge and [7:4]
at RXCLK falling
edge when
1000Mbps; and
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receive data
[3:0] and [7:4]
only at rising
edge when
10/100Mbps,
input.

RXDV - - =

Receive Data Valid

v' MII: RXDV,
input

v" Reverse MII:
TXEN, input

v" RGMII: RX_CTL,
input

COL - - =

vV |1/O, PD

Collision

v MII: Collision,
input

v" Reverse MII:
Collision, output

v" RGMII: useless,
configure this
pin as GPIO

Note: The IO power

supply is from

PVDD_E. It can be

2.5V if RGMII

interface is used.

GPIOB[2]

MDC - - -

1/0, PU,
5VT

Management Data
Clock.

Only support MII &
RGMII

It is shared with
GPIO pin.

Note: The IO power
supply is from
PVDD_E. It can be
2.5V if RGMII
interface is used.

GPIOB[0]

MDIO - - =

1/0, PU,
5vVT

Management Data
Input/Output.
Only support MII &
RGMII.

It is shared with a
GPIO pin.

Note: The IO power
supply is from
PVDD_E. It can be
2.5V if RGMII
interface is used.

GPIOB[1]

10/100 PHY

RX+ \Y \Y Vv

Receive
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TX+ Transmit
[TX- Differential Pair

g CAVIUM Equuleus: CNS213X/CNS218X

REF_RES \Vi V Vv _ _ A Refgrence
Resistor

LED O

Its output signal can
be programmed. For
example, Link,
Activity, Speed,
Duplex, Collision.

It is shared with a
GPIO pin.

LEDO \ \ \ \ = 1/0, PU GPIOA[22]

LED 1

Its output signal can
be programmed. For
example, Link,
Activity, Speed,
Duplex, Collision.

It is shared with a
GPIO pin.

LED1 \ \ \ \ = 1/0, PU GPIOA[23]

LED 2

Its output signal can
be programmed. For
example, Link,
Activity, Speed,
Duplex, Collision.

It is shared with a
GPIO pin.

LED2 Vv Vv Vv Vv - |yo, pu GPIOA[24]

USB Host
Interfaces

PO_DP,
PO_DM

USB 1.1/2.0 Host
\Y \ \ \ \ A PHY Port O
Differential Signals
USB 1.1/2.0 Host
\Y \Y \Y \Y Vv A PHY Port 1
Differential Signals
External reference
REXT Y Y Y Y \% A resistance for signal
swing

P1_DP,
P1_DM

USB Device
Interfaces

USB device
attachment
indicator, connect to
USB bus power.
Note: This pin can
be used as the
generic external
interrupt pin

VBUS - \Y, Vv - \% I, PD EXT_INT28
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EXT_INT28, if USB
device interface is
not used.
DDP USB 1.1/2.0 Device
4 - Vv Vv - \Y A PHY Differential
DDM .
Signals
External reference
) ) resistance for signal
RREF v v v A swing (12kohm+-
1%) to analog GND
JTAG Interfaces
ICK/TCK I/0 PJTAG Test Clock
IMS/TMS Vv Vv Vv Vv 1/0 JTAG Test Mode
Select
ARM-like ICE Data
IDIO/TDO V V Y Y Y I/0 |In/Out or JTAG Test
Data Out
ARM-like ICE control
EXTGOICE/TDI \Y Y Y Y \% I/0 |signal or JTAG Test
Data In
TRSTN \Y \Y \Y \Y \Y I/0 [JTAG Reset
UART Interfaces
UR_TXDO Y Vv Y Y Y I/0, PU [UARTO TX Data
UR_RXDO \Y \Y \Y \Y Vv I/O, PU [UARTO RX Data
UARTO TX Active
I/O,(PD)|Indicator
UR_ACTO \Y \Y \Y \Y Vv (4mA) | 0: 1dle GPIOA[2]
1: Active
UR_TXD1 Y - Y Y Y I/0, PU [UART1 TX Data GPIOB[21]
UR_RXD1 \Y - \Y \Y Vv I/O, PU [UART1 RX Data GPIOB[22]
UART1 TX Active
I/O,(PD)|Indicator
UR_ACT1 \Y \Y \Y \Y Vv (4mA) | 0: Idle GPIOA[3]
1: Active
PCM Interfaces
PCM Clock
PCMCLK Vv - Y - V I/0, PD |Master: output/ GPIOA[21]
Slave: input
Frame Sync signal
PCMFS Y - Y - Vv I/0, PD |Master: output/ GPIOA[20]
Slave: input
PCMDT Vv - Y - Vv I/O, PD [Transmit Data signal |(GPIOA[19]
PCMDR \Y - \Y - \Y I/O, PD |Receive Data signal |GPIOA[18]
SPI Interface
SPICSOn Vv Vv Y Y Y I/0, PU [SPI Chip Select GPIOA[28]
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SPICS1n (0:2) | (0:1) I/0, PU [Master: 4 chip select|GPIOA[29]
SPICS2n I/0, PU |pins are output pins |GPIOA[30]
SPICS3n I/0, PU [Slave: SPICSOn is |GPIOA[31]
input pin, others are
don’t-care
SPICLK \Y V \Y \Y \Y I/0, PD |SPI clock GPIOA[27]
SPI data out
This pin is also used
as power on reset
latch of Endian
Select, configuring |Power on
by external pull up [reset latch
SPIDT v v v v v 1/0 or pull down resistor./of Endian
Pull-down: CPU runs |selection
at little-endian
mode.
Pull-up: CPU runs at
big-endian mode.
SPIDR \Y \Y Y Y Y I/0, PD |SPI data in GPIOA[26]
TWI Interfaces
I/0D,
SCL v v Y, - v pu_ |TWI Clock GPIOA[14]
SDA v v v - v I/F?UD' TWI Data GPIOA[13]
12S Interfaces
12S bus Serial
Clock
I12SCLK \Y \Y \Y - Vv I/0, PD Master: output GPIOA[17]
Slave: input
12S bus Word
Select
12SWS \Y \Y \Y - Vv I/0, PD Master: output GPIOA[16]
Slave: input
12S bus Serial
Data
12SSD \Y \Y \Y - Vv I/0, PD It can be serial data GPIOA[15]
input or output.
12SDR v | v | v - | v | gep [ZSDPusSerial - igponrs)
ata Input
GPI10O Interfaces 2.1 :.LS 5."0 :.LS ‘.19
pins | pins | pins | pins | pins
GPIOA[1:0]
1/0 These pins are
(PD’) shared with external
. interrupt pins:
GPIOA[1:0] \Y \Y \Y Y \Y S(?r:nnﬁzt EXT_INT29, and
Trigger EXT_IN30.
Note: When the
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following
TESTMODE_EN pin is
asserted,
GPIOA[2:0] are
defined as
TESTMODE[2:0]

Note: GPIOA[1:0]
internal pull
up/down resistor are
programmable. User
can base on
application to
change these GPIO
pads to be with pull
up resistor or pull
down resistor.
Default, theses pads
are with pull down
resistor. And
GPIOA[1:0] output
drive strength are
also programmable.
They can be 4mA or
8mA. Default, they
are 4maA.

GPIOA[2]

1/0,
(PD)
Y \ Y \ V (4mA)
Schmitt
Trigger

GPIOA[2]

This pin is shared
with UARTO active
pin, UR_ACTO

Note: When the
following
TESTMODE_EN pin is
asserted,
GPIOA[2:0] are
defined as
TESTMODE[2:0]

Note: GPIOA[2]
internal pull
up/down resistor are
programmable. User
can base on
application to
change these GPIO
pads to be with pull
up resistor or pull
down resistor.
Default, theses pads
are with pull down
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resistor. And
GPIOA[2] output
drive strength are
also programmable.
They can be 4mA or
8mA. Default, they
are 4maA.

GPIOA[3]

I/0,
(PD)
(4mA)

GPIOA[3]

This is shared with
UART1 active pin,
UR_ACT1.

Note: When the
following
TESTMODE_EN pin is
asserted, GPIOA[3]
is defined as
BYPASS.

Note: GPIOA[3]
internal pull
up/down resistor are
programmable. User
can base on
application to
change these GPIO
pads to be with pull
up resistor or pull
down resistor.
Default, theses pads
are with pull down
resistor. And
GPIOA[3] output
drive strength are
also programmable.
They can be 4mA or
8mA. Default, they
are 4maA.

GPIOA[7:4]

1/0,
(PD)
(4mA)

GPIOA[7:4]
These are dedicated
GPIO pins

Note: GPIOA[7:4]
internal pull
up/down resistor are
programmable. User
can base on
application to
change these GPIO
pads to be with pull
up resistor or pull
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down resistor.
Default, theses pads
are with pull down
resistor. And
GPIOA[7:4] output
drive strength are
also programmable.
They can be 4mA or
8mA. Default, they
are 4maA.

GPIOA[12:8]

I/0,
(PU)
(4mA)

GPIOA[12:8]
These are dedicated
GPIO pins

Note: GPIOA[12:8]
internal pull
up/down resistor are
programmable. User
can base on
application to
change these GPIO
pads to be with pull
up resistor or pull
down resistor.
Default, theses pads
are with pull up
resistor. And
GPIOA[12:8] output
drive strength are
also programmable.
They can be 4mA or
8mA. Default, they
are 4maA.

GPIOA[31:13]

24:13
25
30:29

17:13
24:22
29

31:13

25:22
31:29

21:13
31:25

I/0
PU or PD

GPIOA[31:13]

They are shared with
other functional
pins.

GPIOB[31:0]

22:21

12:3
15,14
31:21

12:0
15:14
31:21

I/0
PU or PD

GPIOB[31:0]

They are shared with
other functional
pins.

External Interrupt

EXT_INTS

I, PU

Since this PCI
interrupt O pin
connect into internal
VIC directly, if PCI
device #0 doesn’t
exist, this pin can be
used as a generic

external interrupt

INTON
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pin.

EXT_INT6

Since this PCI
interrupt 1 pin
connect into internal
VIC directly, if PCI
device #1 doesn’t
exist, this pin can be
used as a generic
external interrupt

pin.

INT1n

EXT_INT13

This pin can be used
as a generic external
interrupt pin.

EXT_INT28

- \ Vv - Vv 1/0, PD

Since this USB
Device VBUS Attach
interrupt pin connect
into internal VIC
directly, if USB
Device interface is
not used, this pin
can be used as a
generic external
interrupt pin.

VBUS

EXT_INT29

1/0,
Vv Vv Y Y Y (PD)

After power on
reset, this pin is
GPIOAOQ in input
state. If it must be
treated as an
external interrupt
pin, set related
control register bit to
enable the external
interrupt function
and disable the
GPIOAO function.

GPIOA[O]

EXT_INT30

1/0,
Vv Vv Vv Vv Vv (PD)

After power on
reset, this pin is
GPIOAL1 in input
state. If it must be
treated as an
external interrupt
pin, set related
control register bit to
enable the external
interrupt function
and disable the
GPIOA1 function.

GPIOA[1]

Miscellaneous
Interfaces

RESETn

System Reset,
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LOW active.
WDTRSTn v - v v v o |WDTReset, LOW | pi0a125]
active.
Crystal In for
SXIN Vv Vv Vv Vv Y Al  |system reference

clock (25MHz).

Crystal Out for
SXOUT Y Y, Y Y \% AO [system reference
clock.

32.768KHz
Reference Clock
input from
Oscillator.
REF_32768 \ V \Y \Y \% Al Please note, the
input voltage level
is between
0—1.8V, but not
0—3.3V.

Clock output

Its frequency can be
25M, 12M,
4.096MHz, ...

This pin is also used
as power on reset
latch of ICE Select,

configuring by Power on
CLKOUT V.| v | v | Vv | Vv | 10 externalpullupor [o513<N
pull down resistor. .
selection.

v Pull-down, CPU
runs at
ARM-like ICE
mode.

v Pull-up, CPU
runs at
Multi-ICE mode.

3.3V-to-2.5V

\V25_CTL \Y Vv Y Vv Y AO |Regulator control pin

for external PNP BJT

3.3V-to-1.8V

V18_CTL \Y, Vv Y \Y \% AO |Regulator control pin

for external PNP BJT

3.3V-to-1.25V

V125_CTL Vv Vv Y Y \% AO [Regulator control pin

for external PNP BJT

Test Mode Enable

[TESTMODE_EN \Y \Y \Y \Y \ I, PD |Pin, for test purpose

only; keep itin low.

Power and Ground
\VFS Vv Vv Y Y Y P eFuse Power Supply
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for programming
(3.8V)

CGND+PGND

28

31

Digital Core Ground
and Pad Ground

CGND

O ®

Digital Core Ground

CVDD

e

Core Power Supply
(1.8V)

PGND

(0]

Pad Ground

PVDD

Pad Power Supply
(3.3V)

PVDD_D

DDR/SDR I/0 Pad
Power Supply (2.5V
or 3.3V)

PVDD_E

MII/RGMII Power
Supply (3.3V or
2.5V)

AVDD_E

Fast Ethernet PHY
Power Supply (3.3V)

AGND_E

Fast Ethernet PHY
Ground

AVDD_SP

System PLL Power
Supply (1.8V)

AGND_SP

System PLL Ground

AVDD_U

USB2.0 Host PHY
Analog Power Supply
(1.8V)

AGND_U

USB2.0 Host PHY
Analog Ground

AVDD_UP

USB Host PHY PLL
Analog Power Supply
(1.8V)

AGND_UP

USB Host PHY PLL
Analog Ground

AVDD_U33

USB1.1 Host PHY
Analog Power Supply
(3.3V)

AVDD_R33

Analog Power (3.3V)
of Regulator
3.3V-to-2.5V, and
3.3V-to-1.8V, and
3.3V-to-1.25V

AGND_R

Ground of Regulator
3.3V-to-2.5V, and
3.3V-to-1.8V, and
3.3V-to-1.25V

VCCHRST

USB Device PHY
analog power supply
(3.3V)
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USB Device PHY
GNDHRST - 1 1 - = G Analog ground
supply
USB Device PHY
VCCA_U20 - 1 1 - - P analog power supply
(3.3V)
USB Device PHY
GNDA_U20 - 1 1 - = G Analog ground
supply
Table 15. Reset-Latch Configuration Pins
Configuration Pin Settings
Name (PU=External Pull-Up, PD=External Pull-Down)
. . PU: ARM Multi-ICE
Multi-ICE Selection CLKOUT 55" ARM-like ICE.
. . PU: Big-Endian
Endian Selection SPIDT PD: Little-Endian
PU: SPI Serial Flash Boot enable
SPI Boot Enable CKE PD: Parallel Flash Boot enable
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2.1 Package Pin-out

2.1.1

CNS2131/STR8131 (PQFP-128)

The package pin out for STR8131 is shown in the following figure.

TESTMODE_EN
SDA/GPIOA[13]
SCL/GPIOA[14]
12SSD/GPIOA[15]
12SWS/GPIOA[16]
ISCLK/GPIOA[17]
PCMDR/GPIOA[18]
PCMDT/GPIOA[19]
PCMFS/GPIOA[20]
PCMCKL/GPIOA[21]
PO_DP

PO_DN
AVDD_U33
AGND_UP
AVDD_UP
REXT

AGND_U

P1_DN

P1_DP

CvDD

AGND_E
REF_RES
AVDD_E

TX+

TX-

AGND_E

RX+

RX-

AVDD_E

NC

REF_32768
CvDD

AVDD_R33

V125 CTL
V25_CTL
V18_CTL
AGND_SP
AVDD_SP

Figure 15.
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CNS2131/STR8131 Package Pin-out

PGND
IMS/TMS
IDIO/TDO
TRSTn
cvDD
CGND
PGND
DA[0]
DA[1]
DA[2]
DA[3]
DA[4]
DA[5]
DA[6]
DA[7]
DA[8]
DA[9]
DA[10]
DA[11]
DA[12]
cvDD
CGND
DWEn
CASn
RASN
BA[0]
BA[1]
PVDD_D
DDQ[0]
DDQI1]
DDQ[2]
DDQ[3]
DDQ[4]
DDQJ5]
DDQ[6]
DDQ[7]
VREF
PGND
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2.1.2 CNS2132/STR8132 (PQFP-128)
The package pin-out for CNS2132/STR8132 is shown in the following figure.
< 092
= e
,Q 8 [a¥e) )o> JO> m
X = >SS X
< o= i )6>E T cc @
g gs 2%9,9 8533 22,95
P ooniZ 20822Tg5y'5590XXNR2
98230 <588202585352588Mm335
B850 38 fofeSx8 53388602838 X0
SRR RRNRRREREREREREEERGSGSGEG65S
GNDA U20 [J1®~NO00 RONRPOO®ONONRMWNRL OB ®I®G S o] PGND
PVDD [ 2 10— IMSITMS
PGND [3 10— IDI;)/TDO
TESTMODE_EN [—] 4 99 [ TRSTn
VBUS/EXT_INT28 [ 5 98 [— cvbD
SDA/GPIOA[13] [ 6 97— CGND
SCL/GPIOA[14] [—] 7 96 [—1 PGND
12SSD/GPIOA[15] [ 8 95 [ DA[0]
12SWS/GPIOA[16] [ 9 94— DA[1]
ISCLK/GPIOA[17] [ 10 93 [ DA[2]
PO_DP 11 92— DA[3]
PO_DN [—]12 91— DAl]
AVDD_U33 []13 90 [ DA[5]
AGND_UP [ 14 89— DA[6]
AVDD_UP [ 15 88 [ DA[7]
REXT [—]16 87— DA[8]
AGND_U [17 86 1 DA[9]
P1DN []18 85 1 DA[10]
P1.DP []19 84— gﬁﬁ;}
cvDD [ 20 83 [
AGND_E []21 STR8132 82— cvDD
REF_RES [ 22 81— CGND
AVDD_E [23 LQFP'128 80— DWEn
TX+ 24 79— CAsn
T™X- 25 78— RASn
AGND_E [ 26 77— BA[0]
RX+ []27 76— BA[l
RX- []28 75— PVDD_D
AVDD_E [ gg ;g — ng{%
[N — —
REF_32768 [—] g; 72— DDS%
cvDD [ 71— DD
AVDD_R33 [—133 70— DDQ[4]
V125 CTL []34 69— DDQ[5]
V25_CTL []35 68— DDQ[6]
V18 CTL [ 36 67— DDQ[7]
AGND_SP [ 37 66 1 VREF
AVDD—SP :38w4>4>4>J>J>J>J>J>4>bmmmmmmmmmmmoﬁcﬁoﬁoﬁss: PGND
CORPNWAUUIONOMOORPRNWRARUIUIOODNOOORLRNWAA
T 9L rCCrQOOQO00000000000000U00OT
@ X X <
S2056>30025288m2 25888383885
O O S5X00kES EeRERaERe %Y
grLN=o— "y
I3 T
[e)eNe)
22>
NN N
LSRR
Figure 16. CNS2132/STR8132 Package Pin-out
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2.1.3 CNS2133/STR8133 (LFBGA-269)
The package pin out for CNS2133/STR8133 is shown in the following figure.
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
INT[0]| GNTN[O DEVSEL
vc<2:/8,u DDM VCCTHSR RREF |/EXT_IN|1/GPIOB| AD[5] |CBEn[0]| AD[9] | AD[15]| PAR |n/GPIO |FRAMEN|CBEn[2]| AD[17] | AD[19]| GND
TS | [29] B[24]
GPIOA[ | GNTR[L PERRN/
Gﬂ%— DDP GNFfTHS 1)/EXT_|1/GPI0B| AD[0] | AD[6] | AD[8] | AD[11] | AD[12] |CBEN[1]| GPIOB[ | IRDYn | AD[16] | AD[18] UR[—OR]XD UR[—OT]XD
INT30 | [31] 26]
VBUS/E | SPIDR/ Z‘?];igélg SPICSN[|INTR[1] REQN[1 | GPIOA[ STOPn/ | TRDYn/ [UR_RXD| 1 | exror
XT_INT | GPIOAL | 3#12° [ 11/GPIO|/EXT_IN| ADI1] |1/GPIOB| 2)/UR_ | AD[3] | AD[4] | AD[13] | GPIOB[ | GPIOBL | [1}/GPI | "/ TC | ZTS0 | Apr20]
28 261 |MURA| ar201 | 16 [30] | ACTO 25] | 23] |oB[22]
1255D/ GPIOA[ | REQN[O SERRn/ |UR_TXD| WDTRS
GPIOA[ %c/:{%l ISCE’:[/S; /CI'-C'E%EI ng’Tg'No AD[2] |01/EXT_|1/GPIOB| AD[7] | AD[10] | AD[14] | GPIOB[ | [11/GPI | Tn/GPI IMSS/TM AD[21] | AD[22]
15] - INT29 | [28] 27] | 0B[21] | OA[25]
PCMDR/ |12SCLK/| 125WS/ [SPICLK/
GPIOA[ | GPIOA[ | GPIOA[ | GPIOA[ A\L’J':3’3D— PVDD | PVDD GP‘I‘OA[ GPQOA[ GPéOA[ VFS | cvDD | cvDD |RESETn| TRSTn | AD[23] |CBEN[3]
18] 17] 16] 27] 1 1 ]
PCMDT/ | PCMFS/ |SPICSN[|SPICSN[
GPIOA[ | GPIOA[ |21/GPIO|3]/GPIO AVL'JDPD— AVBD— cvbD | PvDD ID[I)OO/T AD[24] | AD[25] | AD[26]
191 | 201 | A[30] | A[31]
SPICSNL| oo /e | AGND
Po_DP | PO_DN |0]/GPIO|*PIL - GND | GND | GND | GND | GND PVDD | AD[30] | AD[29] | AD[28] | AD[27]
A[28] ndian U
PCMCLK SWALTN
P1_DN | P1_DP |/GPIOA[| REXT AGB‘D* GND | GND | GND | GND | GND pvoD | PCIRST | 121/Gp1 | PCICLK | AD[31]
21] " |o0B[15]
LED2/G SWAITn|SCEn[1] SCEn[2]
RX- | RX+ GP;?A[ PIOA[2 | CVDD GND | GND | GND | GND | GND PVBD— [11/GPI |/GPIOB[|SCEn[0]|/GP1OB[
4] 0B[14]| 11] 12]
- | TX+ REFS—RE AG'E‘D— AGED— GND | GND | GND | GND | GND PVBD— DA[6] | DA[4] | SWEn | DA[O]
LED1/G| yonp | LEDO/G
NC | PIOA[2 | NP~ | proa[2 VDD _E GND | GND | GND | GND | GND VREF | SOEn | DA8] | DA3] | DA[L]
3] 2]
IDECS0
RE7F6—832 V25L—CT Vl%f—c n/GPIO |AVDD_E| NC cvDD | cvDD | DA[11]|DA[10] | DA[7] | DA[2]
B[7]
DIORN/ | DIOWN/
SX0 V18L—CT GPIOB[ | GPIOB[ |AVDD_E| cvDD AGQD— AVSDPD— AGSNPD— A\F’g?— PVDD | PVDD | PVDD | CAsn | DA[12]|DDQ[O]| DA[5]
9] 10]
IORDY/ | DMACK | INTRQ/ SDQI10 CKE/SPT
SXI | GPIOB[ | n/GPIO | GPIOB[ | SDQI1] | SDQI4] | SDQI3] |1/SAL18 | SA[4] | SA[12] [K/>PIl pmr1] | Rasn | BA[1] | DA[9] |DDQI2]|DDQI1]
3] B[5] 6] ]
DMARQ | IDECS1 SDQ[13
JGPIOB[| n/GPIO | SDQ[6] | SDQI0] | SDQI2] | SDQIS] | 1/SAT21| SAIS] | SAI8] | SA[11] | SA[15]| DCSn | DWEn | DM[0] | BA[O] | DDQ[4]|DDQI3]
4] B[8] ]
SDQ[12 SDQ[11]SDQ[14
SDQI9T 17,5120 | spqr77 | SPQUBI |1/5A119|1/5A122| SAL7] | sAr9] | sar13] | DQs[1]| Dasrog |PPQI4|PPQIL2IDDALI0] 5horet| pDQL6] | DDQLS]
/SA[17] ] /SA[16] ] ] 1 ] 1
SDQ[15 DDQ[15|DDQ[13|DDQr11
GND |1/sA[23| sa[0] | sAr1] | sA[2] | SA[3] | sAr6] | sAr101|sAria1| ckn | ck : ] 314 bors) | bpai71| GND
]
Figure 17. CNS2133/STR8133 Package Pin-out
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2.1.4 CNS2181/STR8181 (PQFP-128)

The package pin out for CNS2181/STR8181 is shown in the following figure.

cC
[oNa)
838 9938 o0 8
o000 == X X
222 5825 88 @ ¢
0EEE ¢ I8SS EE 3 g
S000, o ccX¥ 33559 8_
d3335,5 e 22552250
2 _2pS2585 822228288 xX>0052
C 508 8ERN2C2039432z088338Md o0
O0OPRREeSx8 323880 oR,S893F2 X0
PREPRPRPRPEPRPPRPRPRPPRPRPRPRPRPEPRPERPERERRERE
PGND ] 13N S3 3 RENR B0 rtnRrod38I8K RS p—1 PGND
TESTMODE_EN [—] 2 10— IMS/TMS
PODP [—3 100—— IDIO/TDO
PO_DN [ 4 99 [ TRSTn
AVDD U33 [—]+5 98 [— cvDD
AGND_UP [+ 97 [—3 CGND
AVDD_UP —7 9% [—1 PGND
REXT —1s 95 [ DAJ0]
AGND_U 9 94— DA[]
e I o= DAl
_  m— S 92
MDC/GPIOB[0] [— 12 91— DA[4]
MDIO/GPIOB[1] [—]13 9 [ DA[5]
TXEN [—]14 80— DA[6]
TXD{0] [—15 88 [ DA[7]
TXD[1] [—16 87— DA[8]
TXD2] /17 86 [ DA[9]
TXD[3] [—18 85— DA[10]
TXCLK  —] 19 STR8181 84— Bﬁﬁ%}
CVDD []20 83 [
PGND 21 PQFP-128 82— cvDD
PVDD_E []22 81— CGND
RXCLK []23 80 [—1 DWEn
RXD[0] [—]24 79— CAsn
RXD[]] 125 781 RASn
RXD[2] 26 77— BA[0]
RXD[3] 27 76 [ BA[1]
RXDV [28 75— PVDD_D
COL/GPIOB[2] [— 29 74— DDQIO]
NC [30 73[—3 DDQ[1]
REF_32768 [—]31 72— DDQ[2]
CVDD [32 71— DDQ[3]
AVDD R33 [—]33 70 3 DDQ[4]
V125 CTL [—34 69 1 DDQ[5]
V25 CTL  [35 68— DDQ[6]
A\\/GlribCTslﬁ —136 67— DDQ[7]
_ —]37 66 [ VREF
OCORPNWHARIUIIONODOORPNWARUIUIIOONOOOERERNWRE
2IRE MMmB 23 88RRR22358858882
UZ0T 000zZz00ovm> =S=000000000
0O SERTORS> = el L ) o)
L= BB PR e © 0
0@ SRR RE Bl
T OB L =S o
o000
22>
NN N
LSRR

Figure 18. CNS2181/STR8181 Package Pin-out

REV. 1.6 August 2008

Cavium Networks Proprietary and Confidential DO NOT COPY -85 -



2~ CAVIUM Equuleus: CNS213X/CNS218X

STR813X/STR818X

NETWOR KS Network Access Processor

Data Sheet

2.1.5 CNS2182/STR8182 (LFBGA-269)

The package pin out for CNS2182/STR8182 is shown in the following figure.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
A B’CCA—UZ DDM  |VCCHSRT |RREF 'T'{THQITOA/EX glhégri[zl)gl;G ADlS]  |cBEno] |aDo]  |aDps]  |PAR glE,\I’gBE[E% FRAMEn |CBEn2] |AD[t7] |AD[9]  |GND
GNDA_U2 GPIOAILY |\ ir1ye PERRNIG UR_RXD[0 |UR_TXD[0
B |5 DOP  (GNOHSRT |EXT_INTS |l |ADDOL 40D 4D (ADL)  |ADKZ) |CBENL] [Gigpe” RO \adiiel  (aDf ]
o ol it g R e i O T R g L s
D gi[slg]/cspl f\ﬁi/]csplo iﬁ’;{ep'o EE‘;‘EET" EELMOD AD[2] ;EB;IT%[% EE%”[EQI’G AD7l |AD[10]  |AD[14] }E%RBFFQ;(]S ]z/?ﬁgsD[[zl ZénggAs[gg MSTMS [ADR1]  |AD[22]
E E%&?I%’]G E%%%’f :éi\?ﬁfp ﬁfg%;{f ’;VDD—U3 PVDD  |PVDD  |GPIOA[4] |GPIOA[S] |GPIOAJ] [VFS  |cvbD  |cvDD  [RESETn |TRSTn  |AD23]  |CBEn(3]
F E%f\?fg/f EIC(:)’\AATZSI;]G g';'lgi'fé%]]/ 22\%??51]1' AVDD_UP |AVDD_U cvod  |pvbD  [iDiomDO [AD[24]  |AD[2s]  |ADpe)
G |poDP  |PO_DN EE'I%SA’EE;]]/ SPIDTIEN | AGND_up GND  |GND  |GND  |GND  |GND PVDD  [AD[30] [AD[29] [AD[28]  |ADE27]
H [pLON  |PLDP gg:vc'%[g] REXT  |AGND_U GND |eND  |GND  [6ND  |GND PVDD  |PCIRSTn \évggg[[zl]é] PCICLK  |AD[3]
@[] |TXEN  |Txopy gg{lﬁ/GPl cvoD oD [oND [eND [enD [enD PVDD_D \(’;"Qgg[[ll]z] S%EB'}%G SCEN[] S%EB'%?G
K |xck  |Rxov  |Rxppl  |Rxop  |PVDD_E GND  |GND  |GND  |GND  |GND PVDDD [DAS]  [DAM]  |SWEn  |DA[0]
L |Rxclk  |Txo@]  |RxDR gBD[%GP' g[%ueplo GND [6ND  [6ND  [6ND  |GND VREF  [soen  |pap]  |pam  |pany
M ;EFJNG V25 CTL |v125 CTL IGDFigSB([J;]/ TXD2]  |NC cvod  [cvop  [papy  [pate)  [oam |oa
N sxo  |viscTL %gg?/ep %gn/g]/ep RO [cvoD  |AGNDR [AvDD_SP [AGND_sP [3"°°-F° lpvoD  [pvD  [PvOD  [cAsn  [DAlZ)  (DDQU]  [DAB)
P [sxi :85[2}”6" gm%'?g]/ :gg?st])/ep SDQIL  |SDQM]  |SDQE] f\agl[ml/s S |sAlLZ] go'iE/SP'B oMt |[Rasn  |BAy oAl |oooi  |ooopy
DMARQ/G |IDECS1n/ SDQUI3YS

pioBi _ |Gpiogg) |SPQE  [SDQI  |SDQE)  [sDals] A SA[5] SA[8] SA[11]  |SA[15] |pcsn  |DWEn  |DM[O]  |BA[0] DDQM]  |DDQ[3]

SDQIO)/SA [SDQ[12l/S
[17) A[20]

SDQIBY'SA |SDQ[11)/S |SDQ[14]/S

SO g A9 |AR2

SA7]  [sAl9l  [sAl13]  |DQS[] |DQs[] |pDQ4] |DDQ2] |DDQUO] |DDQIS] |DDQIE]  |DDQs)

SDQ15)/S

U |GND 23]

SA[] SA[1] SA[2] SA[3] SA[6] SA[10]  |SA[14]  |CKn cK DDQ[5] |DDQ[3] |DDQ[1 |DDQE] |DDQ[7]  |GND:

Figure 19. CNS2182/STR8182 Package Pin-out
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2.2 Package Pin-Number vs. Pin-Name

2.2.1 CNS2131/STR8131 (QFP-128)

Table 16. List of Pin Name and Pin Number for CNS2131/STR8131 Package

No Pin Name No Pin Name No Pin Name No Pin Name

1 |TESTMODE_EN 33 |AVDD_R33 65 |[PGND 97 |[CGND

2 |SDA/GPIOA[13] 34 |V125_CTL 66 |VREF 98 |CVDD

3 |SCL/GPIOA[14] 35 |V25_CTL 67 |DDQ[7] 99 [TRSTn

4 |I2SSD/GPIOA[15] 36 |V18_CTL 68 |DDQ[6] 100|IDIO/TDO

5 |I2SWS/GPIOA[16] 37 |AGND_R/SP 69 |DDQ[5] 101 |IMS/TMS

6 |[I2SCLK/GPIOA[17] 38 |AVDD_SP 70 |DDQ[4] 102 |PGND

7 |PCMDR/GPIOA[18] 39 |PVDD 71 |DDQJ3] 103|PVDD

8 |PCMDT/GPIOA[19] 40 [PGND 72 |DDQJ[2] 104 |ICK/TCK

9 |PCMFS/GPIOA[20] 41 |SXO 73 |DDQJ1] 105 [EXTGOICE/TDI

10 |PCMCLK/GPIOA[21] 42 |SXI 74 |DDQIO] 106 |[RESETn

11 |PO_DP 43 |LEDO/GPIOA[22] 75 |PVDD_D 107 [WDTRSTn/GPIOA[25]

12 |PO_DN 44 |LED1/GPIOA[23] 76 |BA[1] 108 [UR_TXD[0]

13 |AVDD_U33 45 |LED2/GPIOA[24] 77 |BA[O] 109 |UR_RXDI[0]

14 |[AGND_UP 46 |[CGND 78 |[RASn 110|UR_TXD[1]/GPIOB[21]

15 |AVvDD_U/UP 47 |CVDD 79 |CASn 111 [UR_RXD[1]/GPIOB[22]

16 |REXT 48 |DQS[1] 80 |DWENn 112|CVDD

17 |AGND_U 49 |DQS[O0] 81 |CGND 113|CGND

18 [P1_DN 50 |[DCSn 82 |CVDD 114 |GPIOA[O]/EXT_INT29

19 |[P1_DP 51 |CKE/SPIBoot 83 |DA[12] 115|GPIOA[1]/EXT_INT30

20 |CVDD 52 |CKn 84 |DA[11] 116 |GPIOA[2]/UR_ACTO
GPIOA[3]/I12SDR/

21 |[AGND_E 53 |CK 85 |DA[10] 117|UR_ACT1

22 |REF_RES 54 [IDM[1] 86 |DA[9] 118|SPIDR

23 |AVDD_E 55 [DM[0] 87 |DA[8] 119 |SPIDT/Endian

24 |TX+ 56 |DDQ[15] 88 |DA[7] 120|SPICLK

25 |TX- 57 |DDQ[14] 89 |DA[6] 121[SPICSN[0]

26 |AGND_E 58 |DDQ[13] 90 |DA[5] 122|SPICSn[1]/GPIOA[29]

27 |RX+ 59 |DDQ[12] 91 |DA[4] 123|SPICSn[2]/GPIOA[30]

28 |RX- 60 [DDQ[11] 92 |DA[3] 124 |CLKOUT/ICESEL

29 |AVDD_E 61 |DDQ[10] 93 |DA[2] 125|CVvDD

30 |NC 62 |DDQ[9] 94 |DA[1] 126 |VFS

31 |REF_32768 63 |DDQI8] 95 |DA[0] 127|PVDD

32 |CVDD 64 |PVDD_D 96 |PGND 128 |PGND

2.2.2 CNS2132/STR8132 (QFP-128)
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Table 17. List of Pin Name and Pin Number for CNS2132/STR8132 Package
No Pin Name No Pin Name No Pin Name No Pin Name
1 |GNDA_U20 33 |AVDD_R33 65 |PGND 97 |CGND
2 |PVvDD 34 |V125_CTL 66 |VREF 98 |[CVDD
3 |PGND 35 |V25_CTL 67 |DDQ[7] 99 [TRSTn
4 |TESTMODE_EN 36 |[V18_CTL 68 |DDQJ6] 100|IDIO/TDO
5 |VBUS/EXT_INT28 37 |AGND_R/SP 69 |DDQJ5] 101|IMS/TMS
6 |SDA/GPIOA[13] 38 |AVDD_SP 70 |DDQ[4] 102 |PGND
7 |SCL/GPIOA[14] 39 |PVDD 71 |DDQI3] 103|PVDD
8 |I25SD/GPIOA[15] 40 |PGND 72 |DDQ[2] 104 |ICK/TCK
9 |I2SWS/GPIOA[16] 41 |SX0O 73 |DDQI1] 105 [EXTGOICE/TDI
10 |I2SCLK/GPIOA[17] 42 |SXI 74 |DDQJ0] 106 |RESETn
11 |[PO_DP 43 |LEDO/GPIOA[22] 75 |PVvDD_D 107 [UR_TXDI[O0]
12 |PO_DN 44 |LED1/GPIOA[23] 76 |BA[1] 108 |UR_RXD[0]
13 |AVDD_U33 45 |[LED2/GPIOA[24] 77 |BA[O] 109|CVDD
14 |AGND_UP 46 |CGND 78 |RASNn 110|CGND
15 |AVvDD_U/UP 47 |CVDD 79 |CASn 111 |GPIOA[0]/EXT_INT29
16 |REXT 48 |DQS[1] 80 [DWEn 112 |GPIOA[1]/EXT_INT30
17 |AGND_U 49 |DQSI[O0] 81 |CGND 113 |GPIOA[2]/UR_ACTO
18 |[P1_DN 50 |DCSn 82 |CVDD 114 |GPIOA[3]/12SDR
19 |P1_DP 51 |CKE/SPIBoot 83 |DA[12] 115|SPIDR
20 |CVDD 52 |CKn 84 |DA[11] 116 |SPIDT/Endian
21 |AGND_E 53 |[CK 85 |DA[10] 117 |SPICLK
22 |REF_RES 54 |DM[1] 86 |DA[9] 118 |SPICSN[0]
23 |AVDD_E 55 |DM[0] 87 |DA[8] 119|SPICSn[1]/GPIOA[29]
24 |TX+ 56 |DDQ[15] 88 |DA[7] 120 |CLKOUT/ICESEL
25 |TX- 57 |DDQ[14] 89 |DA[6] 121|CVDD
26 |AGND_E 58 |DDQ[13] 90 |DA[5] 122 |VFS
27 |RX+ 59 |DDQ[12] 91 |DA[4] 123 |VCCHSRT
28 |RX- 60 |DDQJ[11] 92 |DA[3] 124 |GNDHSRT
29 |AVDD_E 61 |DDQJ[10] 93 |DA[2] 125|RREF
30 |[NC 62 |DDQI[9] 94 |DA[1] 126 |DDM
31 |REF_32768 63 |DDQI8] 95 |DA[0] 127 |DDP
32 |CVDD 64 |PVDD_D 96 |PGND 128 |VCCA_U20
2.2.3 CNS2133/STR8133 (LFBGA-269)
Table 18. List of Pin Name and Pin Number for CNS2133/STR8133 Package
No Pin Name No Pin Name No Pin Name No Pin Name
A1l [VCCA_U20 B1 |GNDA_U20 C1 |[VBUS/EXT_INT28 D1 [I2SSD/GPIOA[15]
A2 |DDM B2 |DDP C2 |SPIDR/GPIOA[26] D2 |SCL/GPIOA[14]
GPIOA[3]/I2SDR/
A3 |[VCCHSRT B3 |GNDHSRT C3 UR_ACT1 D3 |SDA/GPIOA[13]
A4 |RREF B4 |GPIOA[1]/EXT_INT30 | C4 |SPICSn[1]/GPIOA[29] | D4 |CLKOUT/ICESEL
A5 [INTNn[0]/EXT_INT5 B5 |GNTn[1]/GPIOB[31] | C5 |INTn[1]/EXT_INT6 D5 [TESTMODE_EN
A6 |GNTNn[0]/GPIOB[29] | B6 |AD[0] C6 |AD[1] D6 |AD[2]
A7 |AD[5] B7 |AD[6] C7 |[REQn[1]/GPIOB[30] D7 |GPIOA[0]/EXT_INT29
A8 |CBEN[0] B8 |AD[8] C8 |GPIOA[2]/UR_ACTO D8 |REQN[0]/GPIOB[28]
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A9 JAD[9] BO JAD[11] C9 |AD|3] D9 JAD 7]
A10|AD[15] B10|AD[12] C10|AD[4] D10]|AD[10]
A11|PAR B11|CBENn[1] C11|AD[13] D11]|AD[14]
A12|DEVSELN/GPIOB[24] |B12|PERRN/GPIOB[26] C12|STOPn/GPIOB[25] D12|SERRn/GPIOB[27]
A13|FRAMEn B13|IRDYn C13|TRDYn/GPIOB[23] D13|UR_TXD[1]/GPIOB[21]
A14|CBEN[2] B14|AD[16] C14|UR_RXD[1]/GPIOB[22]|D14|WDTRSTn/GPIOA[25]
A15|AD[17] B15|AD[18] C15|ICK/TCK D15|IMS/TMS
A16|AD[19] B16|UR_RXD[0] C16|EXTGOICE/TDI D16|AD[21]
A17|GND B17|UR_TXDI[O0] C17|AD[20] D17|AD[22]
No Pin Name No Pin Name No Pin Name No Pin Name
E1 |PCMDR/GPIOA[18] F1 |PCMDT/GPIOA[19] G1 |PO_DP H1 |P1_DN
E2 |I2SCLK/GPIOA[17] F2 |PCMFS/GPIOA[20] G2 |PO_DN H2 |P1_DP
E3 |[I2SWS/GPIOA[16] F3 |SPICSNn[2]/GPIOA[30]| G3 |SPICSn[0]/GPIOA[28] | H3 |PCMCLK/GPIOA[21]
E4 |SPICLK/GPIOA[27] F4 |SPICSn[3]/GPIOA[31]| G4 |SPIDT/Endian H4 |REXT
E5 |[AVDD_U33 F5 |AVvDD_UP G5 |AGND_UP H5 |[AGND_U
E6 |PVDD F6 |AVDD_U G6 H6
E7 |PVDD F7 G7 |GND H7 |GND
E8 |GPIOA[4] F8 G8 |[GND H8 |GND
E9 |GPIOA[5] F9 G9 |GND H9 |[GND
E10|GPIOA[6] F10 G10|GND H10|GND
E11|VFS F11 G11|GND H11|GND
E12|CVDD F12|CVDD G12 H12
E13|CVDD F13|PVDD G13|PVDD H13|PVDD
E14|RESETn F14|IDIO/TDO G14|AD[30] H14|PCIRSTn
E15|TRSTn F15|AD[24] G15|AD[29] H15|WAITNn[2]/GPIOB[15]
E16|AD[23] F16|AD[25] G16|AD[28] H16|PCICLK
E17|CBENn[3] F17|AD[26] G17|AD[27] H17|AD[31]
No Pin Name No Pin Name No Pin Name No Pin Name
J1 [RX- K1 |TX- L1 [NC M1 |[REF_32768
J2 |RX+ K2 |TX+ L2 |[LED1/GPIOA[23] M2 |V25_CTL
J3 |GPIOA[7] K3 |REF_RES L3 |[AGND_E M3 |V125 CTL
J4 |LED2/GPIOA[24] K4 |AGND_E L4 |LEDO/GPIOA[22] M4 |[IDECSOn/GPIOB[7]
J5 |CVDD K5 |[AGND_E L5 |[AVDD_E M5 |AVDD_E
J6 K6 L6 M6 [NC
J7 |GND K7 |GND L7 |GND M7
J8 |GND K8 |GND L8 |GND M8
J9 |GND K9 |GND L9 |GND M9
J10|GND K10|GND L10|GND M10
J11|GND K11|GND L11|GND M11
J12 K12 L12 M12|CVDD
J13|PVDD_D K13|PVDD_D L13|VREF M13|CVDD
J14 |WAITNn[1]/GPIOB[14] |[K14|DA[6] L14|SOEn M14|DA[11]
J15|SCEn[1]/GPIOB[11] |K15|DA[4] L15|DA[8] M15|DA[10]
J16 |SCEN[0] K16|SWEn L16|DA[3] M16|DA[7]
J17|SCEn[2]/GPIOB[12] |K17|DA[O0] L17|DA[1] M17|DA[2]
No Pin Name No Pin Name No Pin Name No Pin Name
N1 |SXO P1 |SXI R1 |[DMARQ/GPIOB[4] T1 |[SDQ[9]/SA[17]
N2 |V18_CTL P2 |[IORDY/GPIOB[ 3] R2 [IDECS1n/GPIOB[8] T2 [SDQ[12]/SA[20]
N3 |DIORNn/GPIOB[9] P3 |DMACKn/GPIOB[5] R3 |SDQ[6] T3 |SDQ[7]
N4 |DIOWn/GPIOB[10] P4 |INTRQ/GPIOB[6] R4 |SDQ[0] T4 |SDQ[8]/SA[16]
N5 |AVDD_E P5 |SDQJ[1] R5 |SDQ[2] T5 |SDQ[11]/SA[19]
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NG [CVDD P6 SDQ4] R6 |SDQI 5] T6 1SDQ| 14]/5A122]
N7 |[AGND_R P7 |SDQI[3] R7 |SDQ[13]/SA[21] T7 |SA[7]
N8 |[AVDD_SP P8 [SDQ[10]/SA[18] R8 [SA[5] T8 [SA[9]
N9 [AGND_SP P9 [SA[4] R9 [SA[8] T9 [SA[13]
N10|AVDD_R33 P10|SA[12] R10[SA[11] T10|/DQS[1]
N11|PVDD P11|CKE/SPIBoot R11|SA[15] T11|DQS[0]
N12|PvDD P12|DM[1] R12|DCSn T12|DDQ[14]
N13|PVDD P13|RASNH R13|DWEn T13|DDQ[12]
N14|CASn P14|BA[1] R14|/DM[0] T14|DDQ[10]
N15|DA[12] P15|DA[9] R15|BA[0] T15|DDQ[8]
N16/DDQ[0] P16/DDQ[2] R16|DDQ[4] T16|DDQ[6]
N17|DA[5] P17|DDQ[1] R17|DDQ[3] T17|DDQ[5]
No Pin Name
U1l |GND
U2 [SDQ[15]/SA[23]
U3 [SA[0]
U4 [SA[1]
U5 [SA[2]
U6 [SA[3]
U7 [SA[6]
U8 [SA[10]
U9 [SA[14]
U10|CKn
u11|cK

U12|DDQ[15]

U13|DDQ[13]

U14|DDQ[11]

U15/DDQ[9]

U16/DDQ[7]

U17|GND

2.2.4 CNS2181/STR8181 (QFP-128)

Table 19. List of Pin Name and Pin Number for CNS2181/STR8181 Package

No Pin Name No Pin Name No Pin Name No Pin Name

1 |[PGND 33 |[AVDD_R33 65 |PGND 97 |CGND

2 |TESTMODE_EN 34 [V125_CTL 66 |VREF 98 |CVvDD

3 |PO_DP 35 |v25_CTL 67 |DDQJ[7] 99 [TRSTn

4 |PO_DN 36 |V18_CTL 68 |DDQJ6] 100(IDIO/TDO

5 |AVDD_U33 37 |AGND_R/SP 69 |DDQJ5] 101 [IMS/TMS

6 |AGND_UP 38 |[AVDD_SP 70 |DDQJ[4] 102 [PGND

7 |AVDD_U/UP 39 [PVDD 71 |DDQI[3] 103 |PVDD

8 |REXT 40 |PGND 72 |DDQJ[2] 104 [ICK/TCK

9 |AGND_U 41 |SXO 73 |DDQJ1] 105 [EXTGOICE/TDI

10 |[P1_DN 42 |SXI 74 |DDQJO0] 106 |RESETNn

11 |P1_DP 43 |[LEDO/GPIOA[22] 75 |PVDD_D 107 |WDTRSTn/GPIOA[25]
12 [IMDC/GPIOB[0] 44 |LED1/GPIOA[23] 76 |BA[1] 108 |UR_TXDJ[O0]

13 |MDIO/GPIOBJ[1] 45 |LED2/GPIOA[24] 77 |BA[O] 109 |UR_RXD[0]

14 |TXEN 46 |CGND 78 |[RASn 110|UR_TXD[1]/GPIOB[21]
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™15 [TXD[0] 27 |CVDD 79 JCAGN 111]UR_RXD[1]/GPIOB[22]]
16 [TXD[1] 48 |DQS[1] 80 [DWEn 112|cvDD
17 [TXD[2] 49 |DQS[0] 81 |CGND 113|CGND
18 [TXD[3] 50 |DCSn 82 |cvDD 114|GPIOA[0]/EXT_INT29
19 [TXCLK 51 |CKE/SPIBoot 83 |DA[12] 115|GPIOA[1]/EXT_INT30
20 |CvDD 52 |CKn 84 |DA[11] 116 |GPIOA[2]/UR_ACTO
21 |PGND 53 |CK 85 |DA[10] 117|GPIOA[3]/UR_ACT1
22 |PVDD_E 54 |DM[1] 86 |[DA[9] 118 |SPIDR
23 |RXCLK 55 [DM[0] 87 |DA[8] 119|SPIDT/Endian
24 [RXD[0] 56 |DDQ[15] 88 |DA[7] 120|SPICLK
25 [RXD[1] 57 |DDQ[14] 89 |DA[6] 121|SPICSN[0]
26 [RXD[2] 58 |DDQ[13] 90 |DA[5] 122|SPICSN[1]/GPIOA[29]
27 [RXD[3] 59 |DDQ[12] 91 |DA[4] 123|SPICSn[2]/GPIOA[30]
28 |RXDV 60 |DDQ[11] 92 |DA[3] 124|SPICSn[3]/GPIOA[31]
29 |COL/GPIOB[2] 61 |DDQ[10] 93 |DA[2] 125 |CLKOUT/ICESEL
30 |NC 62 |DDQ[9] 94 |DA[1] 126|CVDD
31 |REF_32768 63 |DDQ[8] 95 |DA[0] 127|VFS
32 |cvDbD 64 |PVvDD_D 96 |PGND 128|PVDD
2.2.5 CNS2182/STR8182 (LFBGA-269)

Table 20. List of Pin Name and Pin Number for CNS2182/STR8182 Package
No Pin Name No Pin Name No Pin Name No Pin Name
Al |VCCA_U20 Bl |GNDA_U20 Cl1 |EXT_INT28 D1 |I2SSD/GPIOA[15]
A2 |DDM B2 |DDP C2 |SPIDR/GPIOA[26] D2 |SCL/GPIOA[14]
GPIOA[3]/12SDR/
A3 |DDM B3 |DDP C3 UR_ACT1 D3 SDA/GPIOA[13]
A4 |VCCHSRT B4 |GNDHSRT C4 |SPICSN[1]/GPIOA[29] |[D4 |CLKOUT/ICESEL
A5 |VCCHSRT B5 |GNDHSRT C5 |INTN[1]/EXT_INT6 D5 |TESTMODE_EN
GPIOA[1]/EXT_I
A6 |RREF B6 NT30 C6 |AD[1] D6 AD[2]
A7 |INTN[O]/EXT_INTS B7 Ei3l\ll'l]'N[1]/GPIOB C7 |REQN[1]/GPIOB[30] D7 GPIOA[O]/EXT_INT29
A8 |GNTN[0]/GPIOB[29] B8 |AD[0] C8 |GPIOA[2]/UR_ACTO D8 |REQN[0]/GPIOB[28]
A9 |AD[5] B9 |AD[6] C9 |AD[3] D9 |AD[7]
A10 |AD[15] B10 |AD[12] C10 |AD[4] D10 |AD[10]
All [PAR B11l |CBEN[1] C11 |AD[13] D11 |AD[14]
PERRN/
A12 |DEVSELN/GPIOB[24] B12 GPIOB[26] C12 |STOPN/GPIOB[25] D12 SERRN/GPIOB[27]
A13 |[FRAMEN B13 |IRDYN C13 |TRDYN/GPIOB[23] D13 |[UR_TXD[1]/GPIOB[21]
UR_RXD[1]/

A14 |[CBEN[2] B14 |AD[16] Ci4 GPIOB[22] D14 WDTRSTN/GPIOA[25]
A15 |AD[17] B15 |AD[18] C15 |ICK/TCK D15 [IMS/TMS
A16 |AD[19] B16 |UR_RXD[0] C16 |[EXTGOICE/TDI D16 |AD[21]
A17 |GND B17 |UR_TXD[O0] C17 |AD[20] D17 |AD[22]
No Pin Name No Pin Name No Pin Name No Pin Name

PCMDR/GPIOA[18] PCMDT/ PO_DP P1_DN
El F1 GPIOA[19] G1 H1
E2 |I2SCLK/GPIOA[17] F2 |PCMFS/GPIOA[2 |G2 [PO_DN H2 |P1_DP
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0]
SPICSN[2]/ SPICSN[0]/
E3 |I2SWS/GPIOA[16] F3 GPIOA[30] G3 GPIOA[28] H3 PCMCLK/GPIOA[21]
SPICSN[3]/
E4 |SPICLK/GPIOA[27] F4 GPIOA[31] G4 |SPIDT/ENDIAN Ha REXT
E5 |AVDD_U33 F5 |AVvDD_UP G5 |AGND_UP H5 |AGND_U
E6 |PVDD F6 |AvDD_U G6 |GND H6 |GND
E7 |PVDD F7 G7 |GND H7 |GND
E8 |GPIOA[4] F8 G8 |GND H8 |GND
E9 |GPIOA[5] F9 G9 |PO_DN H9 |P1_DP
E10 |GPIOA[6] F10 G10|GND H10 |GND
E11 |VFS F11 G11|GND H11 |GND
E12 |CVDD F12 |CvDD G12|PVDD H12
E13 |CVDD F13 |PVDD G13|AD[30] H13 |PVDD
E14 |RESETN F14 |IDIO/TDO G14 |AD[29] H14 |PCIRSTN
E15 |[TRSTN F15 |AD[24] G15|AD[28] H15 [WAITN[2]/GPIOB[15]
E16 |AD[23] F16 |AD[25] G16 |AD[27] H16 |PCICLK
E17 |CBEN[3] F17 |AD[26] G17 |GND H17 |AD[31]
No Pin Name No Pin Name No Pin Name No Pin Name
J1 |TXD[0]/RX- K1 |TXCLK/RX+ L1 |RXCLK/AVDD_E M1 |REF_32768
TXEN/LED1/ RXDV/
J2 GPIOA[23] K2 ANA_TESTA L2 |[TXD[3]/ANA_TESTB M2 V25_CTL
J3 |TXD[1]/GPIOA[7] K3 |RXD[0]/TX- L3 |[RXD[2]/REF_RES M3 [V125_CTL
MDIO/GPIOB[1]/ MDC/GPIOB[0]/
J4 LED2/GPIOA[24] K4 |RXD[1]/TX+ L4 LEDO/GPIOA[22] M4 IDECSON/GPIOB[7]
PVDD_E/U2-NC- COL/GPIOB[2]/
J5 |CVvDD K5 44 L5 AGND_E M5 TXD[2]/AVDD_E
J6 |GND K6 |GND L6 |GND M6 |NC
J7 |GND K7 |GND L7 |GND M7
J8 |GND K8 |GND L8 |GND M8
TXEN/LED1/ RXDV/
J9 GPIOA[23] K9 ANA_TESTA L9 |[TXD[3]/ANA_TESTB M9
J10 |GND K10 |GND L10 |GND M10
J11 |GND K11 |GND L11 |GND M11
J12 K12 |PVvDD_D L12 |VREF M12 |CVDD
J13 |PVDD_D K13 |DA[6] L13 |SOEN M13 |CVvDD
WAITN[1]/
J14 GPIOB[14] K14 |DA[4] L14 [DA[8] Mi4 DA[11]
J15 |SCEN[1]/GPIOB[11] K15 |[SWEN L15 |DA[3] M15 |DA[10]
J16 |SCENJ[O0] K16 |DA[O] L16 [DA[1] M16 |DA[7]
J17 |SCEN[2]/GPIOB[12] K17 |GND L17 |GND M17 |DA[2]
No Pin Name No Pin Name No Pin Name No Pin Name
N1 |SXO P1 |SXI R1 |DMARQ/GPIOB[4] T1 |SDQJ[9]/SA[17]
IORDY/
N2 |[V18_CTL P2 GPIOB([3] R2 |IDECS1N/GPIOB[8] ™ SDQ[12]/SA[20]
DMACKN/
N3 |DIORN/GPIOB[9] P3 GPIOB[5] R3 |SDQ[6] T3 SDQ[7]
INTRQ/
N4 |DIOWN/GPIOB[10] P4 GPIOB[6] R4 (SDQ[O0] T4 SDQ[8]/SA[16]
N5 |RXD[3]/AGND_E P5 |SDQJ[1] R5 |SDQ[2] T5 |SDQ[11]/SA[19]
N6 |CVDD P6 |SDQ[4] R6 |SDQI[5] T6 |SDQ[14]/SA[22]
N7 |AGND_R33 P7 |SDQ[3] R7 |[SDQ[13]/SA[21] T7 |SA[7]

Cavium Networks Proprietary and Confidential DO NOT COPY

REV. 1.6 August 2008
_92 -




=

CAVIUM

NETWORKS

Equuleus: CNS213X/CNS218X
STR813X/STR818X
Network Access Processor

Data Sheet

AVDD_SP

P8

SDQL10]/
SA[18]

SA[5]

T8

SA[9]

AGND_SP

P9

SA[4]

R9

SA[8]

T9

SA[13]

AVDD_R33

P10

SA[12]

R10

SA[11]

T10

DQS[1]

PVDD

P11

CKE/SPIBOOT

R11

SA[15]

T11

DQS[0]

PVDD

P12

DM[1]

R12

DCSN

T12

DDQ[14]

N13

PVDD

P13

RASN

R13

DWEN

T13

DDQ[12]

N14

CASN

P14

BA[1]

R14

DM[0]

T14

DDQ[10]

N15

DA[12]

P15

DA[9]

R15

BA[O]

T15

DDQ([8]

N16

DDQ[0]

P16

DDQ[2]

R16

DDQ[4]

T16

DDQ[6]

N17

DA[5]

P17

DDQ[1]

R17

DDQ([3]

T17

DDQ([5]

No

Pin Name

U1

GND

u2

SDQ[15]/SA[23]

u3

SA[0]

u4

SA[1]

us

SA[2]

ué

SA[3]

u7z

SA[6]

us

SA[10]

uo

SA[14]

u1o0

CKN

Uil

CK

Uiz

DDQ[15]

Ui3

DDQ[13]

ui4g

DDQ[11]

uis

DDQ[9]

uie

DDQ[7]

Uiz

GND
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3 System Address Map and Register Descriptions

3.1 Memory Mapping

The following Table outlines the 32-bit address memory map of all function blocks, external
memory, and external devices.

Table 21. Memory Map
Function Base Size of Descriptions
Address Region

Alias Memory 0x0000_0000 |256MB |Alias Memory Region.
Memory map has two states, one is Reset State; the
other is Re-map State. After power on reset, Memory
map is at the Reset State, and the Flash/SRAM Memory
Region or SPI Serial Flash Memory Region is mapped to
the region, and system can be cold boot from external
Flash Memory. The selection of parallel/serial flash
booting is by the external pull down/up resister on CKE
pin. After the “Remap_Enable” bit (bit 0 of Memory
Re-map Register of MISC Register Region) is set to 1,
Memory map is changed to Re-map State, and the
DDR/SDR SDRAM Memory Region is mapped to the
region.

Flash/SRAM 0x1000_0000 |16MB |Flash/SRAM Memory Bank O Region.

Memory Bank O External Flash memory (Bank 0) can be accessed
through this region.

Flash/SRAM 0x1100_0000 |16MB |Flash/SRAM Memory Bank 1 Region.

Memory Bank 1 External Flash or SRAM memory (Bank 1) can be
accessed through this region.

Flash/SRAM 0x1200_0000 [16MB |Flash/SRAM Memory Bank 2 Region.

Memory Bank 2 External Flash or SRAM memory (Bank 2) can be
accessed through this region.

Flash/SRAM 0x1300_0000 [16MB |Flash/SRAM Memory Bank 3 Region.

Memory Bank 3 External Flash or SRAM memory (Bank 3) can be
accessed through this region.

Reserved 0x1400_0000 |16MB

Reserved 0x1500_