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Figure 1 : OCM_TEMAC_SZ410 Block Diagram
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Parameters

OCM_TEMAC_SZ410 /85 A —4 &R LET,

Table 1 : Design Parameters

Feature/Description Parameter Name Allowable Values | Default Values VHDL Type

OCM_TEMAC_SZ410 Base | C_BASEADDR Valid Address 0b0000000000 std_logic_vector

Address

OCM_TEMAC_SZ410 High C_HIGHADDR Valid Address 0b0000000111 std_logic_vector

Address

DCR Address Width C_DCR_AWIDTH 10 10 integer

DCR Data Width C_DCR DWIDTH 32 32 integer

I/0 Signals

OCM_TEMAC_SZ410 @ 1/O Signals R LZE 9,
Table 2 : 1/O Signals

Signal Name /0 | Initial State Description

host_clk | clock

sys_rst I reset

DCR_ABus[0:C_DCR_AWIDTH-1] I DCR address bus

DCR_Read | DCR read request

DCR_Write I DCR write request

DCR_DBus[0:C_DCR_AWIDTH-1] I DCR write data bus

temac_dcrDBus[0:C_DCR_AWIDTH-1] | O | DCR_DBus DCR data bus

temac_dcrAck O |0 DCR acknowledge

mii_rx_clk I The TEMAC receive clock

mii_rx_dv I RX data detect

mii_rx_er I RX data error

mii_rxd[3:0] I The data bus from the TEMAC to RX FIFO

mii_tx_clk I The TEMAC transmit clock

mii_tx_en O |0 The TX data enable signal

mii_txd[3:0] O | 0x0 The data bus from the TX FIFO to the TEMAC

phy_mii_int_n | Phy interrupt input

phy_mii_int O | not phy_mii_int_n Phy interrupt output

MDIO_0 10 management clock

MDC_0 O | MDC management data

DSOCMBRAMWRDBUS[31:0] I Drives the output DSOCMBRAMWRDBUS

BRAMDSOCMRDDBUSJ[31:0] O | 0x00000000 Read access read-data

ISOCMBRAMWRDBUSJ[31:0] I Drives the output ISOCMBRAMWRDBUS

rx_fifo_rden I The RX FIFO read enable signal that is
connected to DSOCMRDADDRVALID of
PPC405 block

tx_fifo_wren | An output of the TX FIFO that is connected to
the DSCOMWRADDVALID port of the PPC405
block

tx_fifo_full O |0 An output of the TX FIFO that halts the PPC405
when the TX FIFO is full to prevent overflow

phy_rstn O | ISOCMBRAMWRDBUS(1) | Phy reset signal

fifo_int O |0 TX, RX interrupt output

DSOCMBRAMABUS[8:29] I Drives the output DSOCMBRAMABUS
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DCR Area Register

OCM_TEMAC_SZ410 ®DCR T F7DL R4 %ERLET,
Table 3 : DCR Register Overview

Register Name Description DCR Address Reset Value Access
FIFO Status FIFO Status Register C_BASEADDR + 0x000 0x0000 0440 Read/Write
Interrupt Enable Interrupt Enable Register C_BASEADDR + 0x001 0x0000 0000 Read/Write
TX FIFO Data Count TX FIFO Data Count C_BASEADDR + 0x002 0x0000 0000 Read
Register
RX FIFO Data Count RX FIFO Data Count C_BASEADDR + 0x003 0x0000 0000 Read
Register
TX FIFO Size TX FIFO Size Register C_BASEADDR + 0x004 0x0000 2000 Read
RX FIFO Size RX FIFO Size Register C_BASEADDR + 0x005 0x0000 2000 Read
ISFILL ISOCM Fill Data Register C_IDCR_BASEADDR + 1 0x0000 0000 Read/Write
dataRegMSW DCR Data(MSW) Register C_IDCR_BASEADDR + 12 Undefined Read/Write
dataRegLSW DCR Data(LSW) Register C_IDCR_BASEADDR + 13 Undefined Read/Write
cntlReg DCR Control Register C_IDCR_BASEADDR + 14 0x0000 0000 Read/Write
RDYstatus DCR Ready Status Register | C_IDCR_BASEADDR + 15 0x0000 7F7F Read
e FIFO Status (FIFO Status Register) C_BASEADDR + 0x000
TX FIFO, RX FIFO QREDEFEAAAH. T7TTDY ) T7EITVET,
0:19 20 21 22 23 24 25 26 27:29 30 31
Reserved  tx_fifo tx_fifo tx_fifo Reserved rx_fifo rx_fifo rx_fifo  Reserved send_done receive_done
_full _empty _overflow _full _empty _underflow
MSB LSB

Figure 2 : FIFO Status Register

Table 4 :FIFO Status Register Description

Bits Name Core Access Description Reset Value

Reserved Read Reserved zeroes

TXFIFO D Full 755 %181, BRBLET. 0
Read 1: TX FIFO A Full JKEEIZH 7= & HERLE T,
Ful 72545 %9U735FET1%2RLET,

Write 1 : TXFIFOD Full 2559 %9V 7 LET(,

20 tx_fifo_full Read/Write

TXFIFO @ Empty 757 ##&1E. HRLET, 1
Read 1: TX FIFO A% Empty SREEISH 1= C £ ERLE
T, Empty 755 %9 UF7TSH5ET1ERLET,
Write 1: TXFIFO® Empty 25522 U7 LFEY,

21 tx_fifo_empty Read/Write

TXFIFO @ OverFlow 75 ¥ ##&/F. #RALET, 0
Read 1: TX FIFO A% OverFlow JREE(CHE 2 1=Z & &R L
F9, OverFlow 755 %9 )73 5ET1&#RLET,
Write 1: TX FIFO @ OverFlow 72545 %42 )7 L%,

22 tx_fifo_overflow Read/Write

23 Reserved Read Reserved 0

RXFIFO O Full 757 &8k, BRBLET, 0
Read 1: RX FIFO A% Full 4REEI< % o= = & &R LET
FUl 2550 745FET1ERLES,

Write 1: RXFIFOD Full 259 %5 Y7 L&Y,

24 rx_fifo_full Read/Write
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25 rx_fifo_empty

Read/Write

RXFIFO @ Empty 75 5 #1&/F. HELET,

Read 1: RX FIFO A% Empty $K#EIS o= Z £ £R L E
T, Empty 755 %9 UF7F5ET1&#RLET,
Write 1 : RXFIFO® Empty 72545 %4527 LET,

26 rx_fifo_underflow

Read/Write

RX FIFO @ UnderFlow 75 5 &/, BB LET,
Read 1 : RX FIFO A% UnderFlow (REE(CH o= Z & &R
LET. UnderFlow 2545 %9 )73 35ET1ERLE
ElS

Write 1 : RX FIFO @ UnderFlow 7545 %% )7 L&Ed,

27:29 Reeserved

Read

Reserved

zeroes

30 send_done

Read/Write

TXFIFO 5 TEMAC ~DT—4AZEETT(BIYIAH) T
ST ERE. BRELET,

Read 1:1 /8%y b DT—REERTIREZRLE
T, RIETTTHE. BIlUAHDFRELET, VUTT
5FT1%xRLET,

Write 1: T—4EEETEIVRAH) IS VEIYTLE
ER

0

31 receive_done

Read/Write

TEMAC M5 RXFIFO ANDT—2 ZEEIYRAHA#) T T Y
ERME. BERELES,

Read 1 :RXFIFOIcTF—4 &2{EL-C &% RLET,
T—H2ZIET SN RXDONEFIFO IZAR by o Eh.,
BURAADREELFTT, HHONTY AHDHBAIT.
TRTONTY bDISTEI VTS HET, 0124 Y
FEA,

Wiite 1: T—22E@EIVRAHTISTEIIVTLET,
DUTREANTYy bSEAHLIEITSBENHY F
j‘o

¢ Interrupt Enable (Interrupt Enable Register)

EAHDENENERIELES,

C_BASEADDR +

0x001

0

29 30

31

MSB

Reserved

Figure 3 : Interrupt Enable Register

Table 5 :Interrupt Enable Register Description

send_done_en

receive_done_en

LSB

Bits Name

Core Access

Description

Reset Value

Reserved

Read

Reserved

zeroes

30 send_done_en

Read/Write

TX FIFO A5 TEMAC ~AD /Ny FDFEENTET L=k
DEYAHERE. ERLET,

Read/Write 1: %

Read/Write 0 : £E%h

0

31 receive_done_en

Read/Write

TEMAC M5 RX FIFO A/ FDZENTET L=
DENYAAHERE. HRLFET,

Read/Write 1: %)

Read/Write 0 : %)
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e TX FIFO Data Count (TX FIFO Data Count Register)

C_BASEADDR + 0x002

TXFIFORIZH B, T—4 Y1 XEHmHALAHET,
0 19 20 31
Reserved tx_fifo_data_count
MSB LSB
Figure 4 : TX FIFO Data Count Register
Table 6 :TX FIFO Data Count Register Description

Bits Name Core Access Description Reset Value
0:19 Reserved Read Reserved zeroes
20:31 | tx_fifo_data_count | Read ;X _9,_': ' Fg%g E g’ 2 1’ E\gf:% Iﬁj i%‘xf)’o*g 1) )’Zl‘: f;”gé”;: # | 0x000

¢ RX FIFO Data Count (RX FIFO Data Count Register)

RXFIFORNIZH D, T—E3H A XEHZHAHET,

C_BASEADDR + 0x003

0

19 20 31
Reserved rx_fifo_data_count
MSB LSB
Figure 5 : RX FIFO Data Count Register
Table 7 :RX FIFO Data Count Register Description
Bits Name Core Access Description Reset Value
0:19 Reserved Read Reserved zeroes
. ; RXFIFORIZ$H B/ FEEOY A XEHRAHZH
20:31 rx_fifo_data_count Read . 0x000
- - - F9 . FAHADDIEDFEIE 0X000~0xFFF T4,
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« TX FIFO Size (TX FIFO Size Register) C_BASEADDR + 0x004

TXFIFO DY A REHHAHFET,
0 31

tx_fifo_size
MSB LSB
Figure 6 : TX FIFO Size Register

Table 8 :TX FIFO Size Register Description

Bits Name Core Access Description Reset Value

0:31 | tx_fifo_size Read TX FIFO D% 4 REHEHAHET 0x00002000

e RX FIFO Size (RX FIFO Size Register) C_BASEADDR + 0x005

RXFIFO QYA XEHZAHRAAHET .
0 31

rx_fifo_size
MSB LSB
Figure 7 : RX FIFO Size Register

Table 9 :RX FIFO Size Register Description

Bits Name Core Access Description Reset Value

0:31 rx_fifo_size Read RXFIFO DY A X&HEHAAET 0x00002000

e ISFILL(ISOCM Fill Data Register) IDCR BASEADDR + 1
RXFIFO, Phy )t v MES. TXFIFODO VY EE#BELET,

0 1 2 3 31
rx_fifo_reset phy_reset tx_fifo_lockn Reserved
MSB LSB

Figure 8 : ISOCM Fill Data Register

Table 10 : ISOCM Fill Data Register Description

Bits Name Core Access Description Reset Value
0 rx_fifo_reset Write RX_ FIFOD)ty MEBZIRELET. }
Write 1 : RXFIFOZUt v FLET,
. Phy (LAN8700) @Y+t w MEBSERIELET,
1 h t Writ -
phy_rese e Write 1:Phy 2 U+ v FLET,
> tx_fifo_lockn Write TX. FIFODOyZERERELET, }
Write 0: TXFIFOZRvy Y LEY,
3:31 Reserved Read Reserved zeroes

21 April 2009 6 www.atmark-techno.com




OCM_TEMAC_SZ410 Data Sheet

Product Specification

o dataRegMSW(DCR Data Register)
AFH, EEFRAHLET,

DCR Data &%

IDCR BASEADDR + 12

0 31
dataRegMSW
MSB LSB
Figure 9 : DCR Data(MSW) Register
Table 11 :DCR Data(MSW) Register Description
Bits Name Core Access Description Reset Value
0:31 | dataRegMSW | Read/Write Df;g;gj";%ﬁjﬁjsfv’f?_ Eg'\’;é;i’z:f ; QEMAC A | Undefined
o dataRegLSW(DCR Data Register) IDCR BASEADDR + 13
DCR Data &t AH, EEAHLET,
0 31
dataRegLSW
MSB LSB
Figure 10 : DCR Data(LSW) Register
Table 12 :DCR Data(LSW) Register Description
Bits Name Core Access Description Reset Value
0:31 | dataRegLSW | Read/Write R Il‘jjx;;(;f;@*__ﬁ%_’ R ;Z’;’;f ;QEMAC ™ | Undefined
e cntlIReg(DCR Control Register) IDCR BASEADDR + 14
DCR/NZADEEELFET,
0 15 16 17 20 21 22 31
Reserved wen Reserved EMAC1_sel address_code
MSB LSB
Figure 11 : DCR Control Register
Table 13 : DCR Control Register Description
Bits Name Core Access Description Reset Value
0:15 Reserved Read Reserved zeroes
16 wen Read/Write gg;;v\\/ﬁ? 1V?/:i5tl(\e/158a0b)li1°§)§_§z‘°6 dataRegLSW, 0
dataRegMSW [Z& & A4 AT HE
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17 : 20 Reserved Read Reserved zeroes
21 EMAC1 sel Read/Write Read/Write 1 : address code IZ EMAC1 D7 KL XA ZRTE 0
- LEY,

Read/Write 0 : address code [Z EMACO D7 KL R ZXTE
L/ ij‘o

22: 31 address code Read/Write address code Z#dddr. EERHLFF, DCR/IRD zeroes
71w TFZ M address code #EMACD LR E 7 KL
RIEWMLET, '

e RDYstatus(DCR Ready Status Register) IDCR BASEADDR + 15
DCR N RADIRREZFRAAAHFET o
0 16| 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

Reserved cfg_wr1 cfg_rr1  af_ wr1 af_rr1 miim_wr1 miim_rr1 stat_rr1 Reserved cfg_wr0 cfg_rr0 af wr0 af_rr0 miim_wrQ miim_rrO stat_rrO
MSB LSB
Figure 12 : DCR Ready Status Register

Table 14 : DCR Ready Status Register Description

Bits Name Core Access Description Reset Value
0:16 Reserved Read Reserved zeroes

17 cfg_wr1 Read EMAC1 2> 74 ¥2 L—%> 3> Write Ready bit 1

18 cfg_rr1 Read EMAC1 2> 74 2 L—2 3> Read Ready bit 1

19 af_wr1 Read EMAC1 7 FL R T 1 JL%Z Write Ready bit 1

20 af_rr1 Read EMAC1 7 FL X7 1 JLZ Read Ready bit 1

21 miim_wr1 Read EMAC1 MDIO Write Ready bit 1

22 miim_rr1 Read EMAC1 MDIO Read Ready bit 1

23 stat_rr1 Read EMAC1 [ IP Read Ready bit 1

24 Reserved Read Reserved 0

25 cfg_wr0 Read EMACO O > 74 ¥ L—%> 3> Write Ready bit 1

26 cfg_rr0 Read EMACO > 74 ¥a2L—% 3> Read Ready bit 1

27 af_wr0 Read EMACO 7 FL R 7 4 JLA Write Ready bit 1

28 af_rr0 Read EMACO 7 FL X 7 1 JLA Read Ready bit 1

29 miim_wr0 Read EMACO MDIO Write Ready bit 1

30 miim_rr0 Read EMACO MDIO Read Ready bit 1

31 stat_rr0 Read EMACO [ IP Read Ready bit 1

BEMICDEFE L TIEBEXMR[2] [Virtex-4 FPGA Embedded Tri-Mode Ethernet MACJ % S BB< &Ly,
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Memory Area Register

OCM_TEMAC_SZ410 DA EYIYTDLSREERLET,

Table 15 : Register Overview

Register Name Description PLB Address Reset Value | Access
DSOCM Data Side OCM DSARCVALUE & 0x000000 + 0 | 0x0000 0000 | Read/Write
ISOCM Instruction Side OCM ISARCVALUE & 0x000000 + 0 0x0000 0000 | Read/Write

e DSOCMRD DSARCVALUE & 0x000000 + 0

0:7 8 9 10 11 12 13 14:15 16:23 24:31
Reserved rx_fifo_err Reserved rx_fifo_data rx_fifo_data Reserved rx_fifo_full Reserved rx_fifo_data2 rx_fifo_data
_valid2 _valid
MSB LSB

Figure 13 : DSOCMRD

Table 16 :DSOCMRD Description

Bits Name Core Access Description Reset Value
0:7 Reserved Read Reserved 0x00
8 x fifo err Read RX FIFO @ UnderFI?w KEERLET, 0
-~ Read 1 : RX FIFO A Underflow
9 Reserved Read Reserved 0
10 rx_fifo_data_valid2 | Read RX FIFO I28% %7 —% (second byte data)®"EHAEL |
MNERLET,
Read 1: %)
Read 0 : &3
1 i fifo data valid | Read RX_FIFO 128 5T —4 (first byte data)hF M ESHH 0
- - =RLET,
Read 1: A%
Read 0 : #%)
12 Reserved Read Reserved 0
13 x fifo full Read RX FIFO @ Full ﬁﬁ«%’i—ﬁ? LET, 0
- Read 1 : RX FIFO A FULL
14:15 Reserved Read Reserved 00
16:23 | rx_fifo_data2 Read ;X FIFO M %{5 7 —% (second byte data) & &AHAHF | .00
24 :31 | rx_fifo_data Read RX FIFO M %{E 5 —4 (first byte data) &5 #&AH £ T, | 0x00
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e DSOCMWR DSARCVALUE & 0x000000 + 0
0:7 8 9 10 1 12 13 14:15 16:23 24:31
Reserved rx_fifo_err Reserved rx_fifo_data rx_fifo_data Reserved rx_fifo_full Reserved rx_fifo_data2 rx_fifo_data
_valid2 _valid
MSB LSB
Figure 14 : DSOCMWR
Table 17 :DSOCMWR Description
Bits Name Core Access | Description Reset Value
0:9 Reserved Write Reserved -
' . . TX FIFO ~MiA{ET—4 (second byte data)hSHzhh
10 n_tx_fifo_data_valid2 | Write < . -
-0 -~ BODDIT ST EEESAAFETS,
Write 0 : B%h
Write 1: £&%h
' . . TX FIFO ~MiA{E T — 4 (first byte data)h\EZhH &S
11 n_tx_fifo_data_valid Write N . -
T MDISTEEERAHFET,
Write 0 : H%h
Write 1 : £&%h
12:15 | Reserved Write Reserved -
16:23 | tx_fifo_data2 Write ;}XEF?I—FO ~DIEET—H (second byte data)EEEFA | _
24:31 | tx_fifo_data Write 'I;( FIFO ~Mi%{E T —4 (first byte data)#EEFRAHFE | _
e ISOCM ISARCVALUE & 0x000000 + 0
0 31
Reserved
MSB LSB
Figure 15 : ISOCM
Table 18 :ISOCM Description
Bits Name Core Access Description Reset Value
0:31 Reserved Write Reserved -
21 April 2009 10 www.atmark-techno.com
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e RXFIFO
A1 9bit, 7 18bit, S 8k D FIFO TY,

8 7 6 5 4 3 2 1 0

valid1  rx_data1(7) rx_data1(6) rx_data1(5) rx_data1(4) rx_data1(3) rx_data1(2) rx_data1(1) rx_data1(0)

18 17 16 15 14 13 12 11 10

valid2 rx_data2(7) rx_data2(6) rx_data2(5) rx_data2(4) rx_data2(3) rx_data2(2) rx_data2(1) rx_data2(0)
MSB LSB

Figure 16 : RX FIFO Output Strage MAP

rx_clk U L

rx_data[7:0] WM Data ———— P

rx_valid

rx_good_frame

rx_bad_frame

fifo_write_en

Figure 17 : Timing between TEMAC and RX FIFO
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e TXFIFO

A7 18bit. HiH 9bit, R 8k M FIFO TY,

8 7 6 5 4 3 2 1 0
valid1  tx_data1(7) tx_data1(6) tx_data1(5) tx_data1(4) tx_data1(3) tx_data1(2) tx_data1(1) tx_data1(0)

18 17 16 15 14 13 12 11 10
valid2  tx_data2(7) tx_data2(6) tx_data2(5) tx_data2(4) tx_data2(3) tx_data2(2) tx_data2(1) tx_data2(0)
MSB LSB

Figure 18 : TX FIFO Input Strage MAP

Juiuudguuiivvudviyiiyuyyt

o amarro) DAL /) NS NSNS PN NSNS )

tx_valid

tx_clk

tx_ack

tx_fifo_rden

tx_fifo_lock n

Figure 19 : Timing between TX FIFO and TEMAC

¢ Interrupt

OCM_TEMAC_SZ410 i 5[ Phy Y A&, FIFORX,TX)EIYAHD 2 FEEDE| Y AHEEEHHT H &
NTE, TNhENAR—TI, TARI—TLERET D ENTRTT,

Phy & Y) ;AZ & LAN8700 /™ 5D L AL High DEIVAAEE LY FT, BIYRAAEEDFMIZOEFELT
(. LAN8700 DT—4 — b Z TS LZELY,

FIFO E|Y3A# % RX FIFO & U TX FIFO MIREEIZ &K Y FHELET B L AL High DEIYIAMMEE LB Y ET,
RX FIFO @84 . TEMAC A > RXFIFO (27— 2 ZERICEVIAHIEELETT,

TXFIFODIHE  TXFIFOM 5 TEMACA 1\ y D T—2 #5AH LETHICEVAADNEELET,
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