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Vitesse products are not  intended for use in life support  products where failure of a 

Vitesse product  could reasonably be expected to result  in death or personal injury. 

Anyone using a Vitesse product  in such an applicat ion without  express writ ten consent  

of an officer of Vitesse does so at  their own r isk, and agrees to fully indem nify Vitesse 

for any dam ages that  m ay result  from  such use or sale.

Vitesse Sem iconductor Corporat ion is a registered t radem ark. All other products or 

service nam es used in this publicat ion are for ident ificat ion purposes only, and may be 

t rademarks or registered t rademarks of their respect ive com panies. All other 

t rademarks or registered t rademarks m entioned herein are the property of their 

respect ive holders.



D
o
w

n
lo

a
d
e
d
 b

y
 e

h
a
b
_
a
li@

s
ilic

o
n
e
x
p
e
rt.c

o
m

 o
n
 Ju

n
e
 1

, 2
0
0
9
 fro

m
 V

ite
s
s
e
.c

o
m

VSC8558 Datasheet

Contents

June 2006 Page 3 of 108

 

Contents

Revision History ............................................................................. 10

1 Introduction........................................................................... 14

2 Product Overview................................................................... 15
2.1 Features and Benefits .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

2.2 Block Diagram ..... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

3 Functional Descriptions .......................................................... 18
3.1 Operat ing Modes... .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

3.1.1 SerDes MAC- to-Cat5 Mode MAC I nterface... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

3.1.2 SGMI I  MAC- to-Cat5 Mode MAC I nterface ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

3.1.3 All Modes Cat5 Media I nterface ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

3.2 SerDes Media I nterface.... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

3.3 SGMI I  MAC- to-100BASE-FX Mode ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

3.4 Autom at ic Media-Sense (AMS)  I nterface Mode ... .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

3.5 Cat5 Auto-Negot iat ion ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

3.6 Manual MDI / MDI -X Set t ing ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

3.7 Autom at ic Crossover and Polar ity Detect ion .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

3.8 Link Speed Downshift . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

3.9 Transform er- less Ethernet ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

3.10 Ethernet  I n- line Powered Devices .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

3.11 802.3af PoE Support .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

3.12 Act iPHY Power Managem ent ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

3.12.1 Low Power State ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

3.12.2 Link Partner Wake-up State ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

3.12.3 Norm al Operat ing State .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

3.13 Serial Managem ent  I nterface ... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

3.13.1 SMI  Fram es... .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

3.13.2 SMI  I nterrupts .... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

3.14 LED I nterface .... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

3.14.1 LED Modes ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

3.14.2 LED Behavior ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

3.14.3 Serial LED Mode.... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34

3.15 GPI O Pins ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

3.16 Test ing Features ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

3.16.1 Ethernet  Packet  Generator (EPG) ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

3.16.2 CRC Counters ... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

3.16.3 Far-end Loopback .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

3.16.4 Near-end Loopback ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

3.16.5 Connector Loopback .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

3.16.6 VeriPHY Cable Diagnost ics .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

3.16.7 I EEE 1149.1 JTAG Boundary Scan .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

3.16.8 JTAG I nst ruct ion Codes ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

3.16.9 Boundary Scan Register Cell Order ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

3.17 I EEE 1149.6 AC-JTAG Boundary Scan I nterface .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41



D
o
w

n
lo

a
d
e
d
 b

y
 e

h
a
b
_
a
li@

s
ilic

o
n
e
x
p
e
rt.c

o
m

 o
n
 Ju

n
e
 1

, 2
0
0
9
 fro

m
 V

ite
s
s
e
.c

o
m

VSC8558 Datasheet

Contents

June 2006 Page 4 of 108

 

4 Configuration ......................................................................... 42
4.1 Registers .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42

4.1.1 Reserved Registers... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

4.1.2 Reserved Bits .. . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

4.2 I EEE Standard and Main Registers ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

4.2.1 Mode Cont rol . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

4.2.2 Mode Status .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

4.2.3 Device I dent ificat ion .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

4.2.4 Auto-Negot iat ion Advert isem ent .. .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

4.2.5 Link Partner Auto-Negot iat ion Capability ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

4.2.6 Auto-Negot iat ion Expansion ... .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

4.2.7 Transm it  Auto-Negot iat ion Next  Page ... . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

4.2.8 Auto-Negot iat ion Link Partner Next  Page Receive... . .. . . . . . . . . . . . . . . . . . . . . . 49

4.2.9 1000BASE-T Cont rol . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

4.2.10 1000BASE-T Status ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

4.2.11 Main Registers Reserved Addresses ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

4.2.12 1000BASE-T Status Extension 1 .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

4.2.13 100BASE-TX Status Extension... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

4.2.14 1000BASE-T Status Extension 2 .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52

4.2.15 Bypass Cont rol . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

4.2.16 Reserved Address Space ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

4.2.17 Extended Cont rol and Status ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

4.2.18 Extended PHY Cont rol Set  1... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55

4.2.19 Extended PHY Cont rol Set  2... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

4.2.20 I nterrupt  Mask.... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

4.2.21 I nterrupt  Status.... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

4.2.22 MAC I nterface Auto-Negot iat ion Cont rol and Status ... .. .. . . . . . . . . . . . . . . . . 58

4.2.23 Device Auxiliary Cont rol and Status ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59

4.2.24 LED Mode Select ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

4.2.25 LED Behavior ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61

4.3 Extended Page Registers ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

4.3.1 Extended Page Access .... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

4.3.2 SerDes Media Cont rol .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64

4.3.3 SerDes MAC Cont rol . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64

4.3.4 CRC Good Counter ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

4.3.5 SI GDET Cont rol .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

4.3.6 Extended PHY Cont rol .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

4.3.7 EEPROM I nterface Status and Cont rol .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66

4.3.8 EEPROM Data Read/ Write ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

4.3.9 PoE and Miscellaneous Funct ionality.. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

4.3.10 VeriPHY Cont rol 1 .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

4.3.11 VeriPHY Cont rol 2 .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

4.3.12 VeriPHY Cont rol 3 .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

4.3.13 Reserved Extended Registers ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

4.3.14 Ethernet  Packet  Generator Cont rol 1 .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

4.3.15 Ethernet  Packet  Generator Cont rol 2 .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70

4.4 General-Purpose I / O Registers ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

4.4.1 Reserved GPI O Registers... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

4.4.2 SI GDET Cont rol Register ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

4.4.3 GPI O I nput  Register .. .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72

4.4.4 GPI O Output  Register .. . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72



D
o
w

n
lo

a
d
e
d
 b

y
 e

h
a
b
_
a
li@

s
ilic

o
n
e
x
p
e
rt.c

o
m

 o
n
 Ju

n
e
 1

, 2
0
0
9
 fro

m
 V

ite
s
s
e
.c

o
m

VSC8558 Datasheet

Contents

June 2006 Page 5 of 108

 

4.4.5 GPI O Pin Configurat ion ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72

4.4.6 100BASE-FX Cont rol Register... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

4.5 CMODE.... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

4.5.1 CMODE Pins and Related Funct ions... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74

4.5.2 Funct ions and Related CMODE Pins... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74

4.5.3 CMODE Resistor Values ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76

4.6 EEPROM ..... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

4.6.1 EEPROM Contents Descr ipt ion ... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

4.6.2 Read/ Write Access to the EEPROM.... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

5 Electrical Specifications.......................................................... 81
5.1 DC Character ist ics... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

5.1.1 VDDI O at  3.3 V... .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

5.1.2 VDDI O at  2.5 V... .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82

5.1.3 VDDI O at  1.8 V... .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82

5.1.4 VDD at  3.3 V ... . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83

5.1.5 MAC and SerDes Outputs ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83

5.1.6 MAC and SerDes I nputs .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84

5.1.7 LED Pins ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84

5.1.8 JTAG Pins... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

5.2 Current  Consum pt ion .... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

5.3 AC Character ist ics ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

5.3.1 Reference Clock I nput .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

5.3.2 Clock Output ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

5.3.3 JTAG I nterface .... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

5.3.4 SMI  I nterface ... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

5.3.5 Device Reset ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89

5.3.6 Serial LEDs ... .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90

5.4 Operat ing Condit ions ... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

5.5 Stress Rat ings ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

6 Pin Descriptions ..................................................................... 92
6.1 Pin Diagram .... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92

6.2 Pin I dent ificat ions ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

6.2.1 SerDes MAC I nterface... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

6.2.2 SerDes Media I nterface... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95

6.2.3 GPI O and SI GDET .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96

6.2.4 Twisted Pair  I nterface ... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96

6.2.5 Serial Managem ent  I nterface ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97

6.2.6 JTAG .... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98

6.2.7 Power Supply ... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99

6.2.8 Miscellaneous ... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101

7 Package Information............................................................ 103
7.1 Package Drawing .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103

7.2 Therm al Specificat ions... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

7.3 Moisture Sensit iv ity .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105



D
o
w

n
lo

a
d
e
d
 b

y
 e

h
a
b
_
a
li@

s
ilic

o
n
e
x
p
e
rt.c

o
m

 o
n
 Ju

n
e
 1

, 2
0
0
9
 fro

m
 V

ite
s
s
e
.c

o
m

VSC8558 Datasheet

Contents

June 2006 Page 6 of 108

 

8 Design Consideratons........................................................... 106
8.1 Rem ote Fault  Status ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106

8.2 Act iPHY Wake Tim er Needs to be Set  to ‘11’ . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106

8.3 DSP Opt im izat ion Scr ipt . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106

9 Ordering Information ........................................................... 108



D
o
w

n
lo

a
d
e
d
 b

y
 e

h
a
b
_
a
li@

s
ilic

o
n
e
x
p
e
rt.c

o
m

 o
n
 Ju

n
e
 1

, 2
0
0
9
 fro

m
 V

ite
s
s
e
.c

o
m

VSC8558 Datasheet

Contents

June 2006 Page 7 of 108

 

Figures

Figure 1. Typical Applicat ion.... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

Figure 2. High- level Block Diagram ..... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Figure 3. SerDes MAC I nterface.... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

Figure 4. SGMI I  MAC I nterface ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

Figure 5. Cat5 Media I nterface ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Figure 6. Autom at ic Media Sense Block Diagram .... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

Figure 7. I n- line Powered Ethernet  Switch Diagram ..... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Figure 8. Act iPHY State Diagram ..... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

Figure 9. SMI  Read Fram e .... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

Figure 10. SMI  Write Fram e.... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

Figure 11. MDI NT_n Configured as an Open-Drain (Act ive- low)  Pin .... .. . . . . . . . . . . . . . . . . 32

Figure 12. MDI NT_n Configured as an Open-source (Act ive-high)  Pin ... . .. . . . . . . . . . . . . . 32

Figure 13. Far-end Loopback Diagram ..... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

Figure 14. Near-end Loopback Diagram .... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

Figure 15. Connector Loopback Diagram .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

Figure 16. Test  Access Port  and Boundary Scan Architecture Diagram ..... . .. . . . . . . . . . . 39

Figure 17. Register Space Diagram .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43

Figure 18. EEPROM Read and Write Register Flow ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

Figure 19. JTAG I nterface Tim ing ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

Figure 20. SMI  I nterface Tim ing ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89

Figure 21. Reset  Tim ing ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90

Figure 22. Serial LED Tim ing .... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90

Figure 23. Pin Diagram , Left  Side, Top .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92

Figure 24. Pin Diagram , Right  Side, Top ... .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

Figure 25. Package Drawing ... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104



D
o
w

n
lo

a
d
e
d
 b

y
 e

h
a
b
_
a
li@

s
ilic

o
n
e
x
p
e
rt.c

o
m

 o
n
 Ju

n
e
 1

, 2
0
0
9
 fro

m
 V

ite
s
s
e
.c

o
m

VSC8558 Datasheet

Contents

June 2006 Page 8 of 108

 

Tables

Table 1. Features and Benefits .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

Table 2. Operat ing Mode versus Speed.... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

Table 3. AMS Media Preferences ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

Table 4. Supported MDI  Pair Com binat ions .... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

Table 5. LED Mode and Funct ion Sum m ary .... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

Table 6. LED Serial St ream  Order ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

Table 7. JTAG Device I dent ificat ion Register Descr ipt ion ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

Table 8. JTAG I nterface I nst ruct ion Codes ... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

Table 9. I EEE 802.3 Standard Registers ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

Table 10. Main Registers ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

Table 11. Mode Cont rol,  Address 0 (0x00) .. .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45

Table 12. Mode Status, Address 1 (0x01) .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

Table 13. I dent ifier  1, Address 2 (0x02) .. .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

Table 14. I dent ifier  2, Address 3 (0x03) .. .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

Table 15. Device Auto-Negot iat ion Advert isem ent , Address 4 (0x04) ... .. . . . . . . . . . . . . . 47

Table 16. Auto-Negot iat ion Link Partner Ability, Address 5 (0x05) .. . .. .. . . . . . . . . . . . . . . . . 48

Table 17. Auto-Negot iat ion Expansion, Address 6 (0x06) ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

Table 18. Auto-Negot iat ion Next  Page Transm it , Address 7 (0x07) .. .. .. . . . . . . . . . . . . . . . . 49

Table 19. Auto-Negot iat ion LP Next  Page Receive, Address 8 (0x08) ... . .. . . . . . . . . . . . . . 49

Table 20. 1000BASE-T Cont rol,  Address 9 (0x09) .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

Table 21. 1000BASE-T Status, Address 10 (0x0A) .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

Table 22. 1000BASE-T Status Extension 1, Address 15 (0x0F) ... . .. . . . . . . . . . . . . . . . . . . . . . 51

Table 23. 100BASE-TX Status Extension, Address 16 (0x10) .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . 51

Table 24. 1000BASE-T Status Extension 2, Address 17 (0x11) ... . .. . . . . . . . . . . . . . . . . . . . . . 52

Table 25. Bypass Cont rol,  Address 18 (0x12) ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

Table 26. Extended Cont rol and Status, Address 22 (0x16) ... .. .. . . . . . . . . . . . . . . . . . . . . . . . . 54

Table 27. Extended PHY Cont rol 1, Address 23 (0x17) ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55

Table 28. Extended PHY Cont rol 2, Address 24 (0x18) ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

Table 29. I nterrupt  Mask, Address 25 (0x19) ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

Table 30. I nterrupt  Status, Address 26 (0x1A) ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

Table 31. MAC Auto-Negot iat ion Cont rol and Status, Address 27 (0x1B) .... . .. . . . . . . . 58

Table 32. Auxiliary Cont rol and Status, Address 28 (0x1C) ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 59

Table 33. LED Mode Select , Address 29 (0x1D) ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60

Table 34. Available LED Mode Set t ings... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61

Table 35. LED Behavior, Address 30 (0x1E) ... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61

Table 36. Extended Registers Page Space... .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

Table 37. Extended Page Access, Address 31 (0x1F) .... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

Table 38. SerDes Media Auto-Negot iat ion Cont rol/ Status, Address 16E (0x10) ... . . 64

Table 39. SerDes MAC Cont rol,  Address 17E (0x11) ... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64

Table 40. CRC Good Counter, Address 18E (0x12) .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

Table 41. SI GDET Cont rol,  Address 19E (0x13) .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

Table 42. Act iPHY Cont rol, Address 20E (0x14) ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65

Table 43. EEPROM I nterface Status and Cont rol,  Address 21E (0x15) ... .. . . . . . . . . . . . . . 66

Table 44. EEPROM Read or Write, Address 22E (0x16) ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

Table 45. Extended PHY Cont rol 4, Address 23E (0x17) ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

Table 46. VeriPHY Cont rol Register 1, Address 24E (0x18) .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 68

Table 47. VeriPHY Cont rol Register 2, Address 25E (0x19) .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 68

Table 48. VeriPHY Cont rol Register 3, Address 26E (0x1A) .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 69



D
o
w

n
lo

a
d
e
d
 b

y
 e

h
a
b
_
a
li@

s
ilic

o
n
e
x
p
e
rt.c

o
m

 o
n
 Ju

n
e
 1

, 2
0
0
9
 fro

m
 V

ite
s
s
e
.c

o
m

VSC8558 Datasheet

Contents

June 2006 Page 9 of 108

 

Table 49. VeriPHY Cont rol Register 3 Fault  Codes ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

Table 50. EPG Cont rol Register 1, Address 29E (0x1D) ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

Table 51. EPG Cont rol Register 2, Address 30E (0x1E) ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70

Table 52. General-Purpose Registers Page Space... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

Table 53. SI GDET Cont rol,  Address 13G (0x0D) .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71

Table 54. GPI O I nput , Address 15G (0x0F) ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72

Table 55. GPI O Output , Address 16G (0x10) .. .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72

Table 56. GPI O I nput / Output  Configurat ion, Address 17G (0x11) .. . .. .. . . . . . . . . . . . . . . . . 72

Table 57. 100BASE-FX Cont rol, Address 18G (0x12) .... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73

Table 58. CMODE Configurat ion Pins and Device Funct ions ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 74

Table 59. Device Funct ions and Associated CMODE Pins .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74

Table 60. CMODE Resistor Values and Resultant  Bit  Set t ings .... .. . . . . . . . . . . . . . . . . . . . . . . . . 76

Table 61. EEPROM Configurat ion Contents.... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77

Table 62. DC Character ist ics for Pins Referenced to VDDI O at  3.3 V .... . .. . . . . . . . . . . . . . 81

Table 63. DC Character ist ics for Pins Referenced to VDDI O at  2.5 V .... . .. . . . . . . . . . . . . . 82

Table 64. DC Character ist ics for Pins Referenced to VDDI O at  1.8 V .... . .. . . . . . . . . . . . . . 82

Table 65. DC Character ist ics for Pins Referenced to VDD33 at  3.30 V ..... . .. . . . . . . . . . . 83

Table 66. DC Character ist ics for MAC_RDP/ N_n and SER_DOP/ N_n Pins .... . .. . . . . . . . 83

Table 67. DC Character ist ics for MAC_TDP/ N_n and SER_DI P/ N_n Pins ... .. . .. . . . . . . . 84

Table 68. DC Character ist ics for LED[ 3: 0] _n Pins ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84

Table 69. DC Character ist ics for JTAG Pins.... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

Table 70. Typical Current  Consum pt ion ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

Table 71. Current  Consum pt ion in SerDes/ SGMI I  to 1000BASE-X Mode ... .. . .. . . . . . . . 86

Table 72. AC Character ist ics for REFCLK I nput ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

Table 73. AC Character ist ics for REFCLK I nput  with 25 MHz Clock I nput .. .. . . . . . . . . . . 87

Table 74. AC Character ist ics for the CLKOUT Pin ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

Table 75. AC Character ist ics for the JTAG I nterface... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

Table 76. AC Character ist ics for the SMI  I nterface .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

Table 77. AC Character ist ics for Device Reset .. .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89

Table 78. AC Character ist ics for Serial LEDs... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90

Table 79. Recom m ended Operat ing Condit ions... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

Table 80. St ress Rat ings ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

Table 81. SerDes MAC I nterface Pins ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94

Table 82. SerDes Media I nterface Pins ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95

Table 83. GPI O and SI GDET Pins... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96

Table 84. Twisted Pair  I nterface Pins.... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96

Table 85. SMI  Pins ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98

Table 86. JTAG Pins... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98

Table 87. Power Supply Pins.... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99

Table 88. Power Supply and Associated Funct ion Pins .... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

Table 89. Miscellaneous Pins ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 101

Table 90. Therm al Resistances... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105

Table 91. Ordering I nform at ion ... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108



D
o
w

n
lo

a
d
e
d
 b

y
 e

h
a
b
_
a
li@

s
ilic

o
n
e
x
p
e
rt.c

o
m

 o
n
 Ju

n
e
 1

, 2
0
0
9
 fro

m
 V

ite
s
s
e
.c

o
m

VSC8558 Datasheet

June 2006 Page 10 of 108

 

Revision History

This sect ion describes the changes that  were im plemented in this docum ent . The 

changes are listed by revision, start ing with the m ost  current  publicat ion.

Revision 4.0

Revision 4.0 of this datasheet  was published in June 2006. The following is a summary 

of the changes im plemented in the datasheet .

• I n the DC characterist ics for VDDI O at  3.3 V, the output  leakage ( IOLEAK)  was 

changed to m atch the sam e values as the input  leakage ( I I LEAK)  with the sam e 

condit ion ( internal resistor included) . Specifically, the values were changed from  

–10 µA m inim um  and 10 µA m aximum  to –42 µA m inim um  and 42 µA m axim um . 

• I n the DC characterist ics for VDDI O at  2.5 V, the output  leakage ( IOLEAK)  was 

changed to m atch the sam e values as the input  leakage ( I I LEAK)  with the sam e 

condit ion ( internal resistor included) . Specifically, the values were changed from  

–10 µA m inim um  and 10 µA m aximum  to –32 µA m inim um  and 32 µA m axim um . 

• I n the DC characterist ics for VDDI O at  1.8 V, the output  leakage ( IOLEAK)  was 

changed to m atch the sam e values as the input  leakage ( I I LEAK)  with the sam e 

condit ion ( internal resistor included) . Specifically, the values were changed from  

–10 µA m inim um  and 10 µA m aximum  to –23 µA m inim um  and 23 µA m axim um . 

• I n the DC character ist ics for VDDI O at  1.8 V, for the output  high and low voltage 

parameters, new condit ions were added to correlate with the output  high and low 

current  dr ive st rength. The output  high current  dr ive st rength param eter was 

updated from  1.0 mA to 4.0 m A m axim um . The output  low current  dr ive st rength 

parameter was updated from –1.0 m A to –4.0 mA. For m ore inform at ion, see Table 

64, page 82.

• I n the DC characterist ics for VDD33 at  3.30 V, the output  leakage ( I OLEAK)  was 

changed to m atch the sam e values as the input  leakage ( I I LEAK)  with the sam e 

condit ion ( internal resistor included) . Specifically, the values were changed from  

–10 µA m inim um  and 10 µA m aximum  to –42 µA m inim um  and 42 µA m axim um . 

• For the MAC and SerDes DC output  characterist ics, the output  different ial voltage 

was updated from  350 m V m inim um , 1200 m V typical, and 1400 mV m axim um to 

700 mV m inimum, 1000 mV typical, and 1200 mV maximum. The output  r ise and 

fall t im e was updated from 300 ps maxim um  to 200 ps maxim um, and the typical 

value 120 ps was added. Random and determ inist ic j it ter specificat ions ( including 

footnotes)  were rem oved and replaced with the total j it ter specificat ion. The total 

receive j it ter tolerance param eter was added. For m ore inform at ion about  these 

characterist ics, see Table 66, page 83.

• I n the DC characterist ics for LED pins, a qualifier in the int roductory paragraph was 

rem oved stat ing that  these specificat ions are valid only when a voltage range of 

1.3 V to 2.3 V is applied to the LED pins. For the output  high and low voltage 

parameters, new condit ions were added to correlate with the output  high and low 

current  dr ive st rength. The output  high current  dr ive st rength param eter was 

updated from  4.0 mA to 8.0 m A m axim um . The output  low current  dr ive st rength 

parameter was updated from  –4.0 m A to –8.0 m A m inim um . For m ore informat ion, 

see Table 68, page 84.
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• I n the DC characterist ics for JTAG pins, the output  leakage ( I OLEAK)  was changed to 

m atch the sam e values as the input  leakage ( I I LEAK)  with the sam e condit ion 

( internal resistor included) . Specifically, the values were changed from  

–10 µA m inim um  and 10 µA m aximum  to –42 µA m inim um  and 42 µA m axim um . 

• For the current  consumpt ion specificat ions, the power consumpt ion param eter was 

renam ed from  “worst  case”  to “ full t raffic condit ions”  to be technically accurate. The 

power consumpt ion maximum was updated from  TBD to 5.91 W in typical 

consumpt ion m ode and, for the SerDes/ SGMI I  to 1000BASE-X mode, the maximum 

was updated from  TBD to 1.05 W. Also, in the int roductory text , a reference to 

64-bit  was corrected to 64-byte. For m ore informat ion about  current  consum pt ion, 

see Table 70, page 85 and Table 71, page 86.

• For the AC clock output  characterist ics, the total j it ter values were changed from  

TBD to 217 ps typical and 491 ps m aximum . 

• I n the st ress rat ings, the power supply voltage param eter was rem oved because it  

was redundant . For the DC input  voltage on the VDD12 and VDD12A supply pins, 

the m axim um  was updated from 1.5 V to 1.4 V. The elect rostat ic discharge voltage 

was specified as m eet ing a Class 2 rat ing. For more inform at ion about  the Class 2 

rat ing, see Table 80, page 91.

• For the serial m anagem ent  interface (SMI )  pins, it  was clar ified that  EECLK and 

EEDAT are referenced to VDD33, not  VDDI O. 

Revision 2.2

Revision 2.2 of this datasheet  was published in March 2006. The following is a summary 

of the changes im plemented in the datasheet :

Introduction and Overview

• The VSC8558 device now supports the 100BASE-FX communicat ion speed. 

• I n the high- level block diagram, representat ion of the XTAL pin was corrected from  

“XTAL 1/ 2”  to “XTAL1”  and “XTAL2.”  Om ission of the “1000”  speed was corrected.  

Functional Descriptions

• The figures for the SerDes MAC interface and SGMI I  MAC interface were clar ified to 

show that  the TDP and TDN pins are capacitors in series within the VSC8558 

device. 

• I n the Cat5 Media I nterface figure, the pinout  order for the RJ45 was corrected. 

• The bandwidth provided by the SerDes block was previously stated to be 

full-duplex. I t  can also be half-duplex. 

• New inform at ion was added about  how to manually force the device to use 

MDI / MDI -X. 

• For bet ter document  organizat ion, the power-over-Ethernet  (PoE)  informat ion now 

has its own heading. 

• I n the far-end loopback diagram, the loopback arrow for the PHY port  was redrawn 

closer to the MAC to m ore accurately port ray the data path. 
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• For the JTAG I DCODE binary values, the device version number was corrected from  

0000 to 0001. The model number was corrected to be 8558 ( in binary) . 

Configuration (Registers)

• I n the m ode status register (address 1) , the descript ions for bits 14: 13 were 

corrected from  100BASE-X to 100BASE-TX. 

• I n the ident ifier 2 register (address 3) , which enables device ident ificat ion, the 

default  for bits 9: 4 was modified from  0010000 to 111000. The default  for bits 3: 0 

was modified from  0000 to 0001.  

• I n the extended PHY cont rol 1 register (address 23) , m issing bit  inform at ion was 

added for the AMS preference parameter (bit  11) , the media operat ing mode 

parameter (bits 10: 8) , and the force AMS overr ide parameter (bits 7: 6) . 

• I n the interrupt  m ask register (address 25) , m issing bit  inform at ion was added for 

the AMS media changed mask parameter (bit  4) . 

• I n the interrupt  status register (address 26) , m issing bit  inform at ion was added for 

the AMS media changed status parameter (bit  4) . 

• I n the LED m ode select  register (address 29) , the m issing LED m ode set t ings for 

fiber_link/ act ivity and fiber_act ivity were added. 

• I n the LED behavior register (address 30) , m issing bit  inform at ion was added for 

the copper and fiber LED combine disable param eter (bit  15)  and the act ivity output  

select  parameter (bit  14) . 

• The m issing SerDes media cont rol register (address 16E)  was added. 

• I n the SerDes MAC cont rol register (address 17E) , m issing bit  inform at ion was 

added for the SerDes media output  swing cont rol parameter (bits 7: 5) . 

• The address for the CRC good counter register was corrected from  31E (0x1F)  to 

18E (0x12) . 

• The m issing SI GDET cont rol register (address 19E)  was added. 

• I n the Act iPHY™ cont rol register (address 20E) , bit  15, formerly reserved, is now 

used to disable the carr ier extension. Missing bit  informat ion was added for the 

m edia m ode status param eter (bits 7: 6) . 

• A new SI GDET cont rol register (address 13G)  was added. I t  configures GPI O pins 

7: 0 to be either SI GDET pins for each port  or GPI O pins. 

• I nformat ion about  the CMODE pins was expanded and corrected, including m issing 

informat ion for configuring media interface and SI GDET polarity. 

Electrical Specifications

• I n the DC character ist ics for pins referenced to VDDI O at  1.8 V, the output  low 

current  dr ive st rength param eter changed from  m axim um  4.5 mA to 1.0 m A. The 

output  high current  dr ive st rength param eter changed from  m inim um  –4.5 mA to 

–1.0 m A.  

• I n the DC characterist ics for the MAC and SerDes output  pins, the values for the 

output  com m on m ode voltage param eter were converted from  volts to m illivolts. 

The m axim um  for this param eter was m odified from  600 m V to 610 m V.  
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• I n the DC characterist ics for the MAC and SerDes input  pins, the m inimum  value for 

the peak- to-peak input  different ial voltage parameter was modified from  100 mV to 

120 mV.  

• I n the DC characterist ics for LED[ 3: 0] _n pins, the output  low current  dr ive st rength 

parameter changed from m axim um  8.0 m A to 4.0 m A. The output  high current  

dr ive st rength parameter changed from  m inim um  –8.0 m A to –4.0 m A.  

• For the current  consum pt ion specificat ions, inform at ion was rem oved explaining 

how to calculate the current  consum pt ion when using Act iPHY. This inform at ion is 

not  required. Addit ional current  consum pt ion values were added, based on all eight  

ports running in SerDes/ SGMI I  to 1000BASE-X mode. 

• For the reference clock input  specificat ions using the 25 MHz crystal clock input  

opt ion, the m axim um  crystal equivalent  series resistance was corrected from  300 Ω 

to 30 Ω.  

• The device reset  specificat ions were thoroughly updated to m atch the device. 

Pin Descriptions

• For bet ter organizat ion, the GPI O and SI GDET pins are now listed in their own 

sect ion;  they were grouped with the SerDes MAC interface pins in the prior 

revision. 

• I n the list  of JTAG pins, in the descript ion for the NTRST (T3)  pin, ground was 

incorrect ly referred to as VSSI O;  it  is now corrected to VSS.  

• I n the descript ion for the m iscellaneous pins REF_FI LT_A and REF_FI LT_B, the 

external connect ion for these pins was corrected from a 2 kΩ resistor to 1 µF 

capacitor.  

• I n the list  of m iscellaneous pins, several pins m istakenly listed as no connect  (NC)  

were removed, because they are actually used for the SerDes media interface. 

Errata

• New errata were added, and all pr ior errata were removed because they no longer 

apply to this revision. 

Revision 2.1

Revision 2.1 of this datasheet  was published in January 2006. The following is a 

summ ary of the changes im plem ented in the datasheet :

• Missing pin descript ions were replaced for the SerDes m edia interface pins. 

• The body thickness dim ensions were corrected in the package drawing. 

Revision 2.0

Revision 2.0 of this datasheet  was published in September 2005. This was the first  

publicat ion of the docum ent .
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1 Introduction

This docum ent  consists of descript ions and specificat ions for both funct ional and 

physical aspects of the VSC8558 Octal 10/ 100/ 1000BASE-T PHY with Dual 1.25 Gbps 

SerDes.

I n addit ion to the datasheet , Vitesse m aintains an extensive part-specific library of 

support  and collateral m aterials that  you may find useful in developing your own 

product . Depending upon the Vitesse device, this library m ay include:

• Software Development  Kits with sam ple com m ands and scripts

• Reference designs showing the Vitesse device built  in to applicat ions in ways 

intended to exploit  its relat ive st rengths

• Presentat ions highlight ing the operat ional features and specificat ions of the device 

to assist  in developing your own product  road m ap

• I nput / Output  Buffer I nform at ion specificat ion ( I BI S)  models to help you create and 

support  the interfaces available on the part icular Vitesse product

• Applicat ion notes that  provide detailed descript ions of the use of the part icular 

Vitesse product  to solve real-world problem s

• White papers published by indust ry experts that  provide ancillary and background 

informat ion useful in developing products that  take full advantage of Vitesse 

product  designs and capabilit ies

• User guides that  describe specific techniques for interfacing to the part icular Vitesse 

products

Visit  and register as a user on the Vitesse Web site to keep abreast  of the latest  

innovat ions from  research and development  team s and the most  current  product  and 

applicat ion docum entat ion. The address of the Vitesse Web site is www.vitesse.com .
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2 Product Overview

The VSC8558 device is a low-power, octal Gigabit  Ethernet  t ransceiver with dual, fully 

integrated 1.25 Gbps SerDes interfaces. I t  is designed for use in applicat ions such as 

m ult iport  switches and routers, where its compact  ball gr id array (BGA)  packaging, low 

elect romagnet ic interference (EMI )  line driver, and integrated line side term inat ion 

resistors conserve both power and PC board space. Using the VSC8558 device in your 

design makes it  possible to lower the component  count  of your PC board, sub-assembly, 

or device without  sacrificing chip-cent ric capabilit ies or ut ility;  which in turn can m ake it  

less expensive to produce and more cost-effect ive to deploy.

Vitesse’s m ixed signal and digital signal processing (DSP)  architecture—a key 

operat ional feature of the VSC8558 device—assures robust  perform ance even under 

less- than- favorable environm ental condit ions. I t  supports both half-duplex and 

full-duplex 10BASE-T, 100BASE-TX, and 1000BASE-T communicat ion speeds over 

Category 5 (Cat5)  unshielded twisted pair (UTP)  cable at  distances greater than 140 m, 

displaying excellent  tolerance to NEXT, FEXT, echo, and other types of ambient  

environment  and system elect ronic noise. This device also supports 100BASE-FX and 

1000BASE-X to connect  to fiber modules, such as GBI Cs and SFPs. 

The following illust rat ion shows a high- level, generic view of a VSC8558 applicat ion.

Figure 1. Typical Application

2.1 Features and Benefits

This sect ion lists key aspects of the VSC8558 device funct ionality and design that  

dist inguish it  from  sim ilar products. 

Table 1. Features and Benefits

Feature Benefit

650 mW per port  power consum pt ion (when configured 

for 1000BASE-T operat ion)

Lowers system  cost  by elim inat ing the need for ext ra 

heat-dissipat ing and power-processing com ponents;  

sim plifies system  design

27 m m x 27 m m , 444-pin BGA packaging Facilitates single row, high port  density switch designs

Patented, low EMI  line driver with integrated line side 

term inat ion resistors

Elim inates the need for as m any as 384 passive 

com ponents in 48-port  switch applicat ions

1.2 V 3.3 V
SGMII, SerDes

VSC8558

Octal

10/100/1000BASE-T

1000BASE-X

Gigabit Ethernet

Transceiver PHY

10/100/1000 Mbps Ethernet MAC

10/100/1000 Mbps Ethernet MAC

10/100/1000 Mbps Ethernet MAC

Optics / SFP

RJ-45 and Magnetics

RJ-45 and Magnetics

Optics / SFP

RJ-45 and Magnetics

SerDes

SerDes

SerDes
Optics / SFP
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Auto-Media Sense™ capability configurable per-port Detects and autom at ically configures port  for operat ion 

with copper or fiber m edia;

auto-enables 10/ 100/ 1000BASE-T fixed m edia ports, 

1000BASE-X SFPs, 1000BASE-T SFPs, t r iple-speed 

SFPs, or backplanes

Dual, high-perform ance, 1.25 Gbps SerDes Maxim izes receive j it ter tolerance and m inim izes 

t ransm it  j it ter ( in com parison to single SerDes 

architectures)

Com pliance with I EEE standard 802.3 (10BASE-T, 

100BASE-TX, 1000BASE-T, 1000BASE-X, 100BASE-FX)

Ensures seam less deploym ent  in devices throughout  

exist ing copper networks while m aintaining excellent  

tolerance to am bient  elect ronic noise and any 

substandard cabling

Support  for fram e sizes greater than 16 kilobytes at  all 

device throughput  set t ings, program m able 

synchronizat ion FI FO buffers

Provides for m axim um  Jum bo fram e sizes on custom  

SANs and LANs

Four integrated and program m able LED direct  dr ivers 

per port , on-chip filter ing and support  for bi-color LEDs

Elim inates the need for external com ponents, lowers 

EMI  generat ion, lowers design cost

Mult iple built - in test ing facilit ies, including near end, far 

end, and connector loopback;  Ethernet  packet  

generator with CRC error counter 

Lowers system  or device developm ent  and deploym ent  

costs;  decreases t im e- to-market

Serial LED interface opt ion Enables design flexibility

Support  for the CI SCO specificat ion for serial gigabit  

m edia- independent  interface version 1.7 (SGMI I  (v1.7) , 

for 1000BASE-X MACs, for I EEE standard 1149.1-1999 

JTAG boundary scan, and for I EEE standard 1149.6 

AC-JTAG scan.

Saves m anufacturing and quality assurance costs

VeriPHY™ cable diagnost ics Enables system  m anagers to sim plify deploym ent  and 

im prove Gigabit  Ethernet network perform ance

Table 1. Features and Benefits (continued)

Feature Benefit
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2.2 Block Diagram

The following illust rat ion shows the prim ary funct ional blocks of the VSC8558 device.

Figure 2. High-level Block Diagram
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3 Functional Descriptions

This sect ion provides detailed inform at ion about  how the VSC8558 device works, what  

configurat ions and operat ional features are available, and how to test  its funct ion. I t  

includes descript ions of the various device interfaces and how to set  them  up.

With the inform at ion in this sect ion, you can bet ter determ ine which device setup 

param eters you m ust  access to configure the VSC8558 device to work in your 

applicat ion. There are three ways to configure the VSC8558 device. You can access and 

set  its internal memory registers, you can use a combinat ion of the device CMODE pins 

and its registers, or you can configure and connect  an external EEPROM to execute a 

configurat ion sequence upon system startup.

For informat ion about  VSC8558 device registers, see “Registers,”  page 42.

For inform at ion about  the device CMODE pins, see “CMODE,”  page 73.

For informat ion about  using an EEPROM with the VSC8558 device, see “EEPROM,”  

page 77.

3.1 Operating Modes

With respect  to its funct ion in your design, the VSC8558 device acts as the interface 

between a media access cont roller (MAC)  and either Category 5 (Cat5)  media, 

100BASE-FX fiber media, or 1000BASE-X fiber media. Or, the VSC8558 device can act  

as a MAC- to-MAC pass- through device used to take advantage of auto-negot iat ion.

Depending upon the speed of data throughput required in your applicat ion, the MAC 

m ay be either a SerDes or an SGMI I  device, and can also be configured to support  

twisted pair Cat5 cabling, 1000BASE-X fiber opt ic cabling, or copper sm all form  factor 

pluggable (SFP)  devices.

The operat ing mode you choose when set t ing up the VSC8558 device is a funct ion of 

which type of MAC is to be connected, which data throughput  speeds are required in the 

applicat ion, and the type of Cat5 m edia support  required. The following table shows the 

relat ionship between the VSC8558 device operat ing mode, the data throughput  speed 

between the Vitesse device and the connected MAC, and the type of Cat5 m edia and 

device interface funct ions supported. 

Table 2. Operating Mode versus Speed

VSC8558 Mode

10/100/1000

BASE-T 

Support

1000BASE-X 

Fiber Optic 

Support

100BASE-FX 

Support

10/100/100

0BASE-T 

Copper SFP 

Support

SerDes MAC- to-Cat5 Link Partner 1000BASE-T 

Only

SGMI I  MAC- to-Cat5 Link Partner Yes

SerDes MAC- to-SerDes with Auto-Negot iat ion Yes 1000BASE-T 

only

SGMI I  MAC- to-SerDes with Auto-Negot iat ion Yes 1000BASE-T 

only
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3.1.1 SerDes MAC-to-Cat5 Mode MAC Interface

When connected to a SerDes MAC, the VSC8558 device provides data throughput  at  a 

rate of 1000 Mbps only;  10 Mbps and 100 Mbps rates are not  supported. So to 

configure the device to operate in this mode, select  the 1000BASE-T only set t ing in the 

registers, using the CMODE pin, or in the external EEPROM startup sequence.

For inform at ion about  using the device registers to configure the VSC8558 device to 

operate in SerDes MAC- to-Cat5 mode, see “Mode Cont rol,”  page 45.

For inform at ion about  the device CMODE pins, see “CMODE,”  page 73.

For informat ion about  using an EEPROM with the VSC8558 device, see “EEPROM,”  

page 77.

The following illust rat ion shows a typical connect ion of the VSC8558 device to a SerDes 

MAC.

SerDes MAC- to-SerDes with Pass- through Yes( 1 ) 1000BASE-T 

only (1)

SGMI I  MAC- to-SGMI I  with Pass- through Yes(1) Yes(1)

SGMI I  MAC- to-100BASE-FX Yes( 2 )

SerDes MAC with Autom at ic Media Sensing 

(AMS)  and Auto Negot iat ion

1000BASE-T 

Only

Yes

SGMI I  MAC with AMS and Auto Negot iat ion Yes Yes

SerDes MAC with AMS and Pass- through 1000BASE-T 

Only

Yes(1) 1000BASE-T 

only (1)

SGMI I  MAC with AMS and Pass- through Yes Yes(1) Yes(1)

1. The MAC used m ust  be capable of support ing this m edia.

2. Support  for this com m unicat ion speed is facilitated by using the connect ions on the Cat5 copper pins. For m ore 

inform at ion about  this mode, see “SGMI I  MAC- to-100BASE-FX Mode,”  page 22.

Table 2. Operating Mode versus Speed (continued)

VSC8558 Mode

10/100/1000

BASE-T 

Support

1000BASE-X 

Fiber Optic 

Support

100BASE-FX 

Support

10/100/100

0BASE-T 

Copper SFP 

Support
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Figure 3. SerDes MAC Interface

3.1.2 SGMII MAC-to-Cat5 Mode MAC Interface

When configured to detect  and switch between 10BASE-T, 100BASE-T, and 1000BASE-T 

data rates, the VSC8558 device can be connected to an SGMI I -compat ible MAC.

For inform at ion about  using the device registers to configure the VSC8558 device to 

operate in SerDes MAC- to-Cat5 Mode, see “Mode Cont rol,”  page 45.

For inform at ion about  the device CMODE pins, see “CMODE,”  page 73.

For informat ion about  using an EEPROM with the VSC8558 device, see “EEPROM,”  

page 77.

The following illust rat ion shows a typical connect ion of the VSC8558 device to an 

SGMI I -compat ible MAC.

Figure 4. SGMII MAC Interface

SerDes MAC VSC8558
PHY Port_n

MAC_TDP

MAC_TDN

MAC_RDN

MAC_RDP

RDN

RDP

TDN

TDP

100 Ω

or

150 Ω

0.1 µF

0.1 µF

100 Ω
or

150 Ω

100 Ω
or

150 Ω

SGMII MAC VSC8558
PHY Port_n

MAC_TDP

MAC_TDN

MAC_RDN

MAC_RDP

RDN

RDP

TDN

TDP

100 Ω
or

150 Ω

0.1 µF

0.1 µF

100 Ω

or
150 Ω

100 Ω

or
150 Ω

TCN

TCP



D
o
w

n
lo

a
d
e
d
 b

y
 e

h
a
b
_
a
li@

s
ilic

o
n
e
x
p
e
rt.c

o
m

 o
n
 Ju

n
e
 1

, 2
0
0
9
 fro

m
 V

ite
s
s
e
.c

o
m

VSC8558 Datasheet

Funct ional Descript ions

June 2006 Page 21 of 108

 

3.1.3 All Modes Cat5 Media Interface

The VSC8558 device twisted pair interface is com pliant  with the I EEE standard 

802.3-2000. Unlike many other gigabit  PHYs, the VSC8558 device uses fully integrated, 

passive components ( required to connect  the PHY’s Cat5 interface to an external 1: 1 

t ransformer) . The following illust rat ion shows the connect ions.

Figure 5. Cat5 Media Interface

3.2 SerDes Media Interface

The VSC8558 device SerDes Media I nterface performs data serializat ion and 

deserializat ion funct ions using an integrated SerDes block. The interface operates at  

1.25 Gbps speed, providing full-duplex and half-duplex 1000 Mbps bandwidth that  can 

connect  direct ly to 1000BASE-X-compliant  opt ical devices as well as to 

10/ 100/ 1000BASE-T copper SFP devices. The interface can be operated in two SerDes 

modes:

• SerDes with m edia interface PCS auto-negot iat ion capability

• SerDes with pass- through

SerDes with m edia interface PCS auto-negot iat ion capability supports I EEE standard 

802.3, clauses 36 and 37, which describes fiber auto-negot iat ion. I n this mode, cont rol 

and status of the SerDes media is displayed in the VSC8558 device registers 0 through 

TXVP_A_n 1

RJ-45
VSC8558

PHY Port_n

TXVN_A_n

TXVP_B_n

TXVN_B_n

TXVP_C_n

TXVN_C_n

TXVP_D_n

TXVN_D_n

Transform er

0.1 µF

0.1 µF

0.1 µF

0.1 µF

2

3

6

4

5

7

8

A+

A–

B+

B–

C+

C–

D+

D–

1000 pF, 2 kV

75 Ω

75 Ω

75 Ω

75 Ω
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15 in a m anner sim ilar to what  is described in the I EEE standard 802.3, clause 28. I n 

this mode, connected copper SFPs can only operate at  1000BASE-T speed. A link in this 

m ode is established by m eans of auto-negot iat ion (enabled or disabled)  between the 

PHY and the link partner.

For inform at ion about  how the VSC8558 LEDs operate in this m ode, see “LED Behavior,”  

page 34.

SerDes with Pass-Through Mode is a feature that  links a fiber module or copper SFP 

direct ly to the SerDes interface of the MAC through the VSC8558 device. For example, 

to support  10/ 100/ 1000 copper SFPs, the MAC must  be able to operate in SGMI I  Mode. 

Because the MAC cont rols the establishment  of the link, PHY registers 0 through 15 and 

the PHY LEDs do not  indicate link inform at ion when in SerDes Pass-Through Mode. I n 

this case, the only supported LED operat ion is the force on and force off m odes. A 

pass- through link is established when the SI GDET pin is asserted.

3.3 SGMII MAC-to-100BASE-FX Mode

The VSC8558 can support  the 100BASE-FX com m unicat ion speed to connect  to fiber 

m odules, such as GBI Cs and SFPs. This capability is facilitated by using the connect ions 

on the Cat5 copper pins. 

This feature is enabled using register 18G. I n this m ode, the SI GDET pin is not  used. 

Also relevant  in this mode are the Link100 LED and the Link LED, as well as the device 

auto-negot iat ion advert isem ent  register (address 4) . 

3.4 Automatic Media-Sense (AMS) Interface Mode

This m ode can autom at ically set  the media interface to Cat5 or to SerDes interface 

modes automat ically. The act ive media mode chosen is based on the AMS preferences 

set  in the device register 23, bit  11.

The following illust rat ion shows a block diagram of the VSC8558 device AMS 

funct ionality.
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Figure 6. Automatic Media Sense Block Diagram

With respect  to the SerDes or Cat5 m edia preference set t ings, when both media 

interfaces at tem pt  to establish a link, the preferred m edia interface overr ides a link-up 

of the non-preferred m edia interface. For exam ple, when the preference is set  for 

SerDes Mode but  not  linked and if Cat5 m edia establishes a link, Cat5 becom es the 

act ive m edia interface. After the SerDes m edia interface establishes a link however, the 

Cat5 interface drops its link because SerDes media is the preferred set t ing. I n this 

scenario, the SerDes preference determ ines the act ive media source unt il the SerDes 

link is lost . Cat5 m edia cannot  link-up unless a SerDes m edia link is not  established.

The following table lists the available AMS preferences. 

The status of the m edia m ode selected by the AMS can be read from  device register 

20E, bits 7: 6. I t  indicates whether copper media, SerDes media, or no media has been 

selected.

Each PHY has two auto-m edia sense m odes. The difference between the m odes is 

based on the SerDes media modes:

• SerDes with auto-negot iat ion

• SerDes with pass- through

For m ore inform at ion about  SerDes media mode funct ionality with AMS enabled, see 

“SerDes Media I nterface,”  page 21. 

For AMS with SerDes auto-negot iat ion, the status and cont rol of both the Cat5 and the 

SerDes media can be effected using registers 0 through 15. For AMS with SerDes 

Table 3. AMS Media Preferences

Preference 

Setting

Cat5 Linked,

Fiber Not 

Linked

SerDes Linked,

Cat5 Not Linked

Cat5 Linked,

SerDes 

Attempts to 

Link

SerDes Linked,

Cat5 Attempts 

to Link

Both Cat5 and 

SerDes Attempt 

to Link

SerDes Cat5 SerDes SerDes SerDes SerDes

Cat5 Cat5 SerDes Cat5 Cat5 Cat5

TD

RD

Auto Sense

Logic

Cat5

Fiber Opt ic
Module

MAC

VSC8558 port_n

SI GDET

SerDes

SGMI I  /
Serial MAC
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pass- through, only the Cat5 interface can have it s interface cont rol and status 

monitored. The SerDes media must  then be cont rolled and monitored within the MAC.

3.5 Cat5 Auto-Negotiation

The VSC8558 device supports twisted pair auto-negot iat ion as defined by clause 28 of 

the I EEE standard 802.3-2000.

The auto-negot iat ion process consists of the evaluat ion of the advert ised capabilit ies of 

the PHY and its link partner to determ ine the best  possible operat ing mode;  throughput  

speed, duplex configurat ion, and m aster or slave operat ing m odes in the case of 

1000BASE-T setups. Auto-negot iat ion also allows a connected MAC to comm unicate 

with its link partner MAC through the VSC8558 device using opt ional “next  pages,”  

set t ing at t r ibutes that  m ay not  otherwise be defined by the I EEE standard.

I n installat ions where the Cat5 link partner does not  support  auto-negot iat ion, the 

VSC8558 automat ically switches to use parallel detect ion to select  the appropriate link 

speed.

Clearing VSC8558 device register 0, bit  12 disables clause 28 twisted-pair 

auto-negot iat ion. I f auto-negot iat ion is disabled, the state of register bits 0.6, 0.13, 

and 0.8 determ ine the device operat ing speed and duplex mode. For more informat ion 

about  configuring auto-negot iat ion, see “ I EEE Standard and Main Registers,”  page 44.

3.6 Manual MDI/MDI-X Setting

As an alternat ive to Auto MDI / MDI -X detect ion, you can force the PHY to be MDI  or 

MDI -X by using the following scripts.

Format:

Phywrite ( register(dec), data(hex) )

Phywritemask ( register(dec), data(hex), mask(hex) )

To force MDI:

Phywrite ( 31, 0x2A30 )

Phywritemask ( 5, 0x0010, 0x0018 )

Phywrite ( 31, 0x0000 )

To force MDI-X:

Phywrite ( 31, 0x2A30 )

Phywritemask ( 5, 0x0018, 0x0018 )

Phywrite ( 31, 0x0000 )

To resume MDI/MDI-X setting based on register 18, bits 7 and 5:

Phywrite ( 31, 0x2A30 )
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Phywritemask ( 5, 0x0000, 0x0018 )

Phywrite ( 31, 0x0000 )

3.7 Automatic Crossover and Polarity Detection

For t rouble- free configurat ion and management  of Ethernet  links, the VSC8558 device 

includes a robust  autom at ic, m edia-dependent  and crossed m edia-dependent  detect ion 

feature, Auto MDI / MDI -X, in all of its three available speeds (10BASE-T, 100BASE-T, 

and 1000BASE-T) . The funct ion is fully com pliant  with clause 40 of the I EEE standard 

802.3-2002.

Addit ionally, the device detects and corrects polar ity errors on all MDI  pairs—a useful 

capability that  exceeds the requirements of the standard.

Both Auto MDI / MDI -X detect ion and Polarity Correct ion are enabled in the device by 

default .  You can change the default  set t ings using device register bit s 18.5: 4. Status 

bits for each of these funct ions are located in register 28.

The VSC8558 device’s automat ic MDI / MDI -X algorithm  will successfully detect , correct , 

and operate with any of the MDI  wir ing pair combinat ions listed in the following table. 

Note The VSC8558 device can be configured to perform  Auto MDI / MDI -X even when 

its Auto-negot iat ion feature is disabled (set t ing register 0.12 to 0)  and the link is forced 

into 10/ 100 speeds. To enable this feature, set  register 18.7 to 0.

3.8 Link Speed Downshift

For operat ion in cabling environm ents that  are incom pat ible with 1000BASE-T, the 

VSC8558 device provides an automat ic link speed “downshift ”  opt ion. When enabled, 

the device automat ically changes its 1000BASE-T auto-negot iat ion advert isem ent  to 

the next  slower speed after a set  number of failed at tempts at  1000BASE-T.

This is useful in set t ing up in networks using older cable installat ions that  m ay include 

only pairs A and B and not  pairs C and D.

You can configure and m onitor link speed downshift ing using register bits 20E.4: 1. For 

m ore inform at ion, see “Extended PHY Cont rol Set  1,”  page 55.

Table 4. Supported MDI Pair Combinations

RJ-45 Pin Pairings

1, 2 3, 6 4, 5 7, 8 Mode

A B C D Norm al MDI

B A D C Norm al MDI -X

A B D C Norm al MDI  with pair  swap on C and D pair

B A C D Norm al MDI -X with pair  swap on C and D pair
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3.9 Transformer-less Ethernet

The Cat5 media interface supports 10/ 100/ 1000BT Ethernet  for backplane applicat ions 

such as those specified by the PI CMG™ 2.16 and ATCA™ 3.0 specificat ions for eight -pin 

channels. With proper AC coupling, the typical Cat5 t ransform er can be rem oved and 

replaced with capacitors. For more inform at ion, see Transformer-less Ethernet Concept 

and Applications.  This applicat ion note is available on the Vitesse Web site at  

www.vitesse.com .

3.10 Ethernet In-line Powered Devices

The VSC8558 device can detect  legacy in- line powered devices in Ethernet  network 

applicat ions. I ts in- line powered detect ion capability can be part  of a system  that  allows 

for I P-phone and other devices such as wireless access points to receive power direct ly 

from  their Ethernet  cable, sim ilar to office digital phones receiving power from  a Private 

Branch Exchange (PBX)  office switch over the telephone cabling. This can elim inate the 

need for an I P-phone to have an external power supply. I t  also enables the inline 

powered device to remain act ive during a power outage (assum ing the Ethernet  switch 

is connected to an uninterrupted power supply, bat tery, back-up power generator, or 

som e other uninterrupt ible power source) .

For m ore inform at ion about  legacy in- line powered device detect ion, visit  the Cisco Web 

site at  www.cisco.com .

The following illust rat ion shows an example of this type of applicat ion. 
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Figure 7. In-line Powered Ethernet Switch Diagram

The following procedure describes the process that  an Ethernet  switch m ust  perform  in 

order to process in- line power requests m ade by a link partner (LP)  that  is, in turn, 

capable of receiving in- line power.

1. Enable the in- line powered device detect ion mode on each VSC8558 PHY using its 

serial management  interface. Set  register bit  23E.10 to 1.

2. Ensure that  the VSC8558 device Auto-Negot iat ion Enable bit  ( register 0.12)  is also 

set  to 1. I n the applicat ion, the device sends a special Fast  Link Pulse (FLP)  signal 

to the LP. Reading register bit  23E.9: 8 will return 00 during the search for devices 

that  require PoE.

3. The VSC8558 PHY monitors its inputs for the FLP signal looped back by the LP. An 

LP capable of receiving PoE will loopback the FLP pulses when it  is in a 

powered-down state. This is reported when VSC8558 device register bit  23E.9: 8 

reads back 01. I t  can also be verified as an in- line power detect ion interrupt  by 

reading VSC8558 device register bit  26.9, which should be a 1, and which will 

subsequent ly be cleared and the interrupt  de-asserted after the read.

I f an LP device does not  loop back the FLP after a specific t ime, VSC8558 device 

register bit  23E.9: 8 autom at ically resets to 10.
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4. I f the VSC8558 PHY reports that  the LP needs PoE, the Ethernet  switch m ust  enable 

in- line power on this port , externally of the PHY.

5. The PHY automat ically disables in- line powered device detect ion if the VSC8558 

device register bit  23E.9: 8 automat ically resets to 10, and then autom at ically 

changes to its norm al auto-negot iat ion process. A link is then auto-negot iated and 

established when the link status bit  is set  ( register bit  1.2 is set  to 1) .

6. I n the event  of a link failure ( indicated when VSC8558 device register bit  1.2 reads 

0) , the in- line power should be disabled to the in- line powered device external to 

the PHY. The VSC8558 PHY disables its norm al auto-negot iat ion process and 

re-enables its in- line powered device detect ion m ode.

3.11 802.3af PoE Support

The VSC8558 device is also compat ible with switch designs that  are intended for use in 

system s that  supply power to Data Term inal Equipm ent  (DTE)  by m eans of the MDI  or 

twisted pair cable, as described in clause 33 of the I EEE standard 802.3af. 

3.12 ActiPHY Power Management

I n addit ion to the I EEE-specified power-down cont rol bit  (device register bit  0.11) , the 

device also includes an Act iPHY™ power m anagem ent  m ode for each PHY. This m ode 

enables support  for power-sensit ive applicat ions such as laptop com puters with 

Wake-on-LAN™ capability. I t  ut ilizes a signal-detect  funct ion that  m onitors the m edia 

interface for the presence of a link to determ ine when to autom at ically power-down the 

PHY. The PHY “wakes up”  at  a programm able interval and at tem pts to “wake-up”  the 

link partner PHY by sending a burst  of FLP over copper media.

The Act iPHY™ power management  mode in the VSC8558 device is enabled on a 

per-port  basis during normal operat ion at  any t ime by set t ing register bit  28.6 to 1.

There are three operat ing states possible when Act iPHY™ mode is enabled:

• Low power state

• LP wake-up state

• Norm al operat ing state ( link up state)

The VSC8558 device switches between the low power state and LP wake-up state at  a 

programm able rate ( the default  is two seconds)  unt il signal energy has been detected 

on the media interface pins. When signal energy is detected, the PHY enters the normal 

operat ing state. I f the PHY is in its normal operat ing state and the link fails, the PHY 

returns to the low power state after the link status t im e-out  t im er has expired. After 

reset , the PHY enters the low power state.

When auto-negot iat ion is enabled in the PHY, the Act iPHY state machine operates as 

described. I f auto-negot iat ion is disabled and the link is forced to 10BT or 100BTX 

modes while the PHY is in its low power state, the PHY cont inues to t ransit ion between 

the low power and LP wake-up states unt il signal energy is detected on the media pins. 

At  that  t im e, the PHY t ransit ions to the norm al operat ing state and stays in that  state 

even when the link is dropped. I f auto-negot iat ion is disabled while the PHY is in the 



D
o
w

n
lo

a
d
e
d
 b

y
 e

h
a
b
_
a
li@

s
ilic

o
n
e
x
p
e
rt.c

o
m

 o
n
 Ju

n
e
 1

, 2
0
0
9
 fro

m
 V

ite
s
s
e
.c

o
m

VSC8558 Datasheet

Funct ional Descript ions

June 2006 Page 29 of 108

 

normal operat ion state, the PHY stays in that  state when the link is dropped and does 

not  t ransit ion back to the low power state.

The following illust rat ion shows the relat ionship between Act iPHY states and t imers.

Figure 8. ActiPHY State Diagram

3.12.1 Low Power State

I n the low power state, all major digital blocks are powered down. However the 

following funct ionality is provided:

• SMI  interface (MDC, MDI O, MDI NT_n)

• CLKOUT

I n this state, the PHY m onitors the m edia interface pins for signal energy. The PHY 

com es out  of low power state and t ransit ions to the norm al operat ing state when signal 

energy is detected on the media. This happens when the PHY is connected to one of the 

following:

• Auto-Negot iat ion capable link partner

• Another PHY in Enhanced Act iPHY LP Wake-up state

I n the absence of signal energy on the media pins, the PHY t ransit ions from  the low 

power state to the LP wake-up state periodically based on the programmable sleep 

t imer ( register bits 20E.14: 13) . The actual sleep t im e durat ion is random ized from –

80 m illiseconds (m s)  to + 60 m s in order to avoid two linked PHYs in Act iPHY Mode 

entering a lock-up state during operat ion.

3.12.2 Link Partner Wake-up State

I n this state, the PHY at tempts to wake up the link partner. Up to three com plete FLP 

bursts are sent  on alternat ing pairs A and B of the Cat5 m edia for a durat ion based on 

the wake-up t imer, which is set  using register bits 20E.12: 11. 

Tim eout  t im er expires;

Auto-negot iat ion enabled

FLP burst  or

Clause 37 restart

signal sent

Low Power State

Normal

Operation

Link Partner

Wake-up State

Signal energy is

detected on the

connected m edia

Sleep t im er

expires
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I n this state, the following funct ionality is provided:

• SMI  interface (MDC, MDI O, MDI NT_n)

• CLKOUT

After sending signal energy on the relevant  media, the PHY returns to the low power 

state.

3.12.3 Normal Operating State

I n this state, the PHY establishes a link with a link partner. When the media is 

unplugged or the link partner is powered down, the PHY waits for the durat ion of the 

programmable link status t ime-out  t imer, which is set  using register bit  28.7 and bit  

28.2. I t  then enters the low power state.

3.13 Serial Management Interface

The VSC8558 device includes an I EEE 802.3-compliant  serial management  interface 

(SMI )  that  is affected by use of its MDC and MDI O pins. The SMI  provides access to 

device cont rol and status registers. The register set  that  cont rols the SMI  consists of 

32, 16-bit  registers, including all required I EEE-specified registers. Also, there are 

addit ional pages of registers accessible by means of device register 31.

For m ore inform at ion, see “Extended Page Registers,”  page 62.

The SMI  is a synchronous serial interface with bidirect ional data on the MDI O pin being 

clocked on the r ising edge of the MDC pin. The interface can be clocked at  a rate from  

0 MHz to 12.5 MHz, depending upon the total load on MDI O. An external, 2 kΩ pull-up 

resistor is required on the MDI O pin.

3.13.1 SMI Frames

Data is t ransferred over the SMI  using 32-bit  fram es with an opt ional and arbit rary 

length preamble. The following illust rat ions show the SMI  frame format  for the read 

operat ion and write operat ion.

Figure 9. SMI Read Frame

MDC

MDIO

Preamble

(optional)

SFD

1Z 1 0

Read

1 0

PHY Address

A4 A3 A2 A1 A0 R4 R3 R2 R1 R0

Register Address

to PHY

Z 0

TA Register Data from PHY

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 Z Z

IdleIdle

Z

Station Manager Drives MDIO PHY Drives MDIO
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Figure 10. SMI Write Frame

The following provides addit ional inform at ion about  the term s used in Figure 9 and 

Figure 10.

Idle During idle, the MDI O node goes to a high- impedance state. This allows an 

external pull-up resistor to pull the MDI O node up to a logical 1 state. Because the idle 

m ode should not  contain any t ransit ions on MDI O, the num ber of bits is undefined 

during idle.

Preamble By default ,  preambles are not  expected or required. The preamble is a 

st r ing of 1s. I f it  exists, the preamble must  be at  least  one bit , but  otherwise m ay be of 

an arbit rary length.

Start of Frame (SFD) A pat tern of 01 indicates the start  of fram e. I f not  01, all 

following bits are ignored unt il the next  pream ble pat tern is detected.

Read or Write Opcode A pat tern of 10 indicates a read. A 01 pat tern indicates a 

write. I f these bits are not  either 01 or 10, all following bits are ignored unt il the next  

preamble pat tern is detected.

PHY Address The part icular VSC8558 responds to a message frame only when the 

received PHY address matches its physical address. The physical address is five bits 

long (4: 0) . Bits 4: 3 are set  by the CMODE pins. Bits 2: 0 represent  the PHY of the device 

being addressed.

Register Address The next  five bits are the register address.

Turn-around The two bits used to avoid signal content ion when a read operat ion is 

perform ed on the MDI O are called the turn-around (TA)  bits. During read operat ions, 

the VSC8558 device dr ives the second TA bit ,  a logical 0.

Data The 16-bits read from or writ ten to the device are considered the data or data 

st ream . When data is being read from  a PHY, it  is valid at  the output  from  one r ising 

edge of MDC to the next  r ising edge of MDC. When data is being writ ten to the PHY, it  

m ust  be valid around the r ising edge of MDC.

Idle The sequence is repeated.

3.13.2 SMI Interrupts

The SMI  also includes an output  interrupt  signal, MDI NT_n,  for signaling the Stat ion 

Manager when certain events occur in the PHY. A separate MDI NT_n pin is included for 

each VSC8558 device PHY.

MDC

MDIO

Preamble

(optional)

SFD

1Z 1 0

Write

0 1

PHY Address

A4 A3 A2 A1 A0 R4 R3 R2 R1 R0

Register Address

to PHY

1 0

TA Register Data from PHY

D15 D14 D13 D12 D11 D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 D0 Z Z

IdleIdle

Z

Station Manager Drives MDIO (PHY tristates MDIO during entire sequence)
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Each MDI NT_n pin can be configured for open-drain (act ive- low)  by tying the pin to a 

pull-up resistor and to VDDI O. The following illust rat ion shows this configurat ion.

Figure 11. MDINT_n Configured as an Open-Drain (Active-low) Pin

Alternat ively, each MDI NT_n pin can be configured for open-source (act ive-high)  by 

tying the pin to a pull-down resistor and to VSS. The following illust rat ion shows this 

configurat ion.

Figure 12. MDINT_n Configured as an Open-source (Active-high) Pin

I f only one interrupt  pin is required, each MDI NT_n pin can be t ied together to a single 

pull-up or pull-down resistor in a wired-OR configurat ion.

When a PHY generates an interrupt , the MDI NT_n pin is asserted (dr iven high or low, 

depending on resistor connect ion)  if the interrupt  pin enable bit  (MI I  Register 25.15)  is 

set .

3.14 LED Interface

The VSC8558 device dr ives up to four LEDs direct ly for each PHY port . All LED outputs 

are act ive- low and are driven with 3.3 V from  the VDD33 power supply. The pins, 

mainly used to sink current  of the cathode side of an LED when act ive, can also source 

supply the anode port ion of LEDs when not  in the act ive state. This allows for two LED 

pins to be used to dr ive a m ult i-status, bi-colored LED.

MDINT_n

(to Station Manager)

Interrupt pin enable

(Register 25.15)

Interrupt pin status

(register 26.15)

External pull-up

resistor at Station

Manager for open-

drain

(active-low mode)

VDDIO

PHY_n

MDINT_n

MDINT_n

(to Station Manager)

Interrupt pin enable

(register 25.15)

Interrupt pin status

(register 26.15) External pull-down at

Station Manager

for open-source

(active-high mode)

VDDIO

PHY_n

MDINT_n
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3.14.1 LED Modes

Each LED pin can be configured to display different  status inform at ion. Set  the LED 

mode either by using register 29 or with the CMODE pin set t ing. For addit ional 

operat ing flexibility, LED output  funct ions can be set  on a per-port  basis. The following 

table sum m arizes LED funct ions.

Table 5. LED Mode and Function Summary

Mode(1)

1. Equivalent  to the set t ing used in register 29 to configure each LED pin.

Function Name LED State(2) and Description

0 Link/ Act ivity (3) 1 =  No link in any speed on any m edia interface.

0 =  Valid link at  any speed on any m edia interface.

Blink or Pulse-st retch =  Valid link at  any speed on any m edia interface and 

with act iv ity present .

1 Link1000/ Act iv ity 1 =  No link in 1000BASE-T.

0 =  Valid 1000BASE-T link.

Blink or Pulse-st retch =  Valid 1000BASE-T link with act iv ity present .

2 Link100/ Act ivity 1 =  No link in 100BASE-TX.

0 =  Valid 100BASE-TX link.

Blink or Pulse-st retch =  Valid 100BASE-TX link with act iv ity present .

3 Link10/ Act iv ity 1 =  No link in 10BASE-T.

0 =  Valid 10BASE-T link.

Blink or Pulse-st retch =  Valid 10BASE-T link with act iv ity present .

4 Link100/ 1000/ Act iv ity 1 =  No link in 100BASE-TX or 1000BASE-T.

0 =  Valid 100BASE-TX or 1000BASE-T link.

Blink or Pulse-st retch =  Valid 100BASE-TX or 1000BASE-T link with act iv ity 

present .

5 Link10/ 1000/ Act iv ity 1 =  No link in 10BASE-T or 1000BASE-T.

0 =  Valid 10BASE-T or 1000BASET-T link.

Blink or Pulse-st retch =  Valid 10BASE-T or 1000BASE-T link with act iv ity 

present .

6 Link10/ 100/ Act iv ity 1 =  No link in 10BASE-T or 100BASE-TX.

0 =  Valid 10BASE-T or 100BASE-TX link.

Blink or Pulse-st retch =  Valid 10BASE-T or 100BASE-TX link with act iv ity 

present .

7 Reserved

8 Duplex/ Collision 1 =  Link established in half-duplex mode, or no link established.

0 =  Link established in full-duplex m ode.

Blink or Pulse-st retch =  Link established in half-duplex m ode but  collisions are 

present .

9 Collision 1 =  No collision detected.

Blink or Pulse-st retch =  Collision detected.

10 Act iv ity 1 =  No act iv ity present .

Blink or Pulse-st retch =  Act ivity present  (becom es TX act ivity present  if 

register bit  30.14 is set  to 1) .

11 Reserved

12 Auto-Negot iat ion Fault 1 =  No auto-negot iat ion fault  present .

0 =  Auto-Negot iat ion fault  occurred.

13 Serial Mode Serial St ream  =  See Serial LED Mode Sect ion. Only relevant  on PHY port  0 and 

reserved in others.

14 Force LED Off 1 =  De-asserts the LED.

15 Force LED On 0 =  Asserts the LED.
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3.14.2 LED Behavior

Several LED behaviors can be programmed into the VSC8558 device. Use the set t ings 

in register 30 to program  LED behavior, which includes the following.

LED Combine Allows for an LED to display status for a com binat ion of pr im ary and 

secondary m odes. This can be enabled or disabled for each LED pin. For exam ple, a 

copper link running in 1000BASE-T mode and act ivity present  can be displayed with one 

LED by configuring an LED pin to Link1000/ Act ivity m ode. The LED will assert  when 

linked to a 1000BASE-T partner and will also blink or pulse-st retch when act ivity is 

t ransm it ted either by the PHY or received by the Link Partner. The com bine feature 

when disabled only allows status of the primary funct ion selected. I n this example, only 

Link1000 will assert  the LED and secondary mode, act ivity, will not  display if the 

combine feature is disabled.

LED Blink or Pulse-Stretch This behavior is used for act ivity and collision indicat ion. 

This can be uniquely configured for each LED pin. Act ivity and collision events can occur 

random ly and interm it tent ly throughout  the link-up period. For act ivity or collision to be 

visually seen, these two modes are provided. Blink is a 50%  duty cycle oscillat ion of 

assert ing and deassert ing an LED pin. Pulse-st retch will guarantee an LED will be 

asserted and deasserted for a specific period of t im e when act ivity is either present  or 

not  present . These rates can also be configured using a register set t ing.

Rate of LED Blink or Pulse-Stretch This cont rols the LED blink rate or pulse-st retch 

length when Blink/ Pulse-St retch is enabled on an LED pin. The blink rate, which 

alternates between a high and low voltage level at  a 50%  duty cycle, can be set  to 

2.5 Hz, 5 Hz, 10 Hz, or 20 Hz. For pulse-st retch, this can be set  to 50 ms, 100 ms, 

200 ms, or 400 ms.

LED Pulsing Enable To provide addit ional power savings, the LEDs (when asserted)  

can be pulsed at  5 kHz, 20%  duty cycle.

3.14.3 Serial LED Mode

Opt ionally, the VSC8558 device can be configured so that  access to all it s LED signals is 

available through two pins. This opt ion is enabled by set t ing LED0 on PHY0 to Serial 

LED Mode. When the m ode is enabled on PHY0, the device LED[ 0]  pin becom es the 

serial data pin and the LED[ 1]  pin becom es serial clock pin. All other LED pins can st ill 

be configured norm ally. The Serial LED Mode clocks out  the 96 LED status bits on the 

r ising edge of the serial clock.

The LED behavior set t ings ( in device register 30)  can also be used in Serial LED Mode. 

The cont rols are used on a per-PHY basis, where the LED Combine and LED Blink or 

Pulse-St retch set t ing of LED0_n for each PHY is used to cont rol the behavior of each bit  

of the serial LED st ream  for each corresponding PHY.

2. For LED states:  1 =  pin held high (de-asserted) , 0 =  pin held low (asserted) , and blink/ pulse-st retch dependent  

on LED behavior set t ing in register 30.

3. Link/ Act iv ity can be configured to only display copper link and disable fiber link status by set t ing register bits 

30.15 to 1.
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The serial bitst ream  outputs, 1 through 96, of each LED signal are shown in the 

following table beginning with PHY port  0 and ending with PHY port  7. The individual 

signals can be clocked out  in the order shown. 

3.15 GPIO Pins

The VSC8558 provides up to 8 dedicated general-purpose input / output  (GPI O)  pins. I n 

addit ion, the eight  device SIGDET pins can also be configured as eight  GPI O pins, 

result ing in a total of 16 GPI O pins. 

All device GPI O pins and their behavior are cont rolled by means of registers. For more 

inform at ion, see “General-Purpose I / O Registers,”  page 71.

Table 6. LED Serial Stream Order

PHY0 PHY1 PHY2 PHY3 PHY4 PHY5 PHY6 PHY7

Bit  1. 

Link/ Act ivity

Bit  13. 

Link/ Act ivity

Bit  25. 

Link/ Act ivity

Bit  37. 

Link/ Act ivity

Bit  49. 

Link/ Act ivity

Bit  61. 

Link/ Act ivity

Bit  73. 

Link/ Act ivity

Bit  85. 

Link/ Act ivity

Bit  2. 

Link1000/

Act iv ity

Bit  14. 

Link1000/

Act ivity

Bit  26. 

Link1000/

Act ivity

Bit  38. 

Link1000/

Act ivity

Bit  50. 

Link1000/

Act ivity

Bit  62. 

Link1000/

Act ivity

Bit  74. 

Link1000/

Act ivity

Bit  86. 

Link1000/

Act ivity

Bit  3. 

Link100/

Act iv ity

Bit  15. 

Link100/

Act ivity

Bit  27. 

Link100/

Act ivity

Bit  39. 

Link100/

Act ivity

Bit  51. 

Link100/

Act ivity

Bit  63. 

Link100/

Act ivity

Bit  75. 

Link100/

Act ivity

Bit  87. 

Link100/

Act ivity

Bit  4. 

Link10/

Act iv ity

Bit  16. 

Link10/

Act ivity

Bit  28. 

Link10/

Act ivity

Bit  40. 

Link10/

Act ivity

Bit  52. 

Link10/

Act ivity

Bit  64. 

Link10/

Act ivity

Bit  76. 

Link10/

Act ivity

Bit  88. 

Link10/

Act ivity

Bit  5. 

Reserved

Bit  17. 

Reserved

Bit  29. 

Reserved

Bit  41. 

Reserved

Bit  53. 

Reserved

Bit  65. 

Reserved

Bit  77. 

Reserved

Bit  89. 

Reserved

Bit  6. 

Duplex/

Collision

Bit  18. 

Duplex/

Collision

Bit  30. 

Duplex/

Collision

Bit  42. 

Duplex/

Collision

Bit  54. 

Duplex/

Collision

Bit  66. 

Duplex/

Collision

Bit  78. 

Duplex/

Collision

Bit  90. 

Duplex/

Collision

Bit  7. 

Collision

Bit  19. 

Collision

Bit  31. 

Collision

Bit  43. 

Collision

Bit  55. 

Collision

Bit  67. 

Collision

Bit  79. 

Collision

Bit  91. 

Collision

Bit  8. 

Act iv ity

Bit  20. 

Act ivity

Bit  32. 

Act ivity

Bit  44. 

Act ivity

Bit  56. 

Act ivity

Bit  68. 

Act ivity

Bit  80. 

Act ivity

Bit  92. 

Act ivity

Bit  9. 

Reserved

Bit  21. 

Reserved

Bit  33. 

Reserved

Bit  45. 

Reserved

Bit  57. 

Reserved

Bit  69. 

Reserved

Bit  81. 

Reserved

Bit  93. 

Reserved

Bit  10. TX 

Act iv ity

Bit  22. TX 

Act ivity

Bit  34. TX 

Act ivity

Bit  46. TX 

Act ivity

Bit  58. TX 

Act ivity

Bit  70. TX 

Act ivity

Bit  82. TX 

Act ivity

Bit  94. TX 

Act ivity

Bit  11. RX 

Act iv ity

Bit  23. RX 

Act ivity

Bit  35. RX 

Act ivity

Bit  47. RX 

Act ivity

Bit  59. RX 

Act ivity

Bit  71. RX 

Act ivity

Bit  83. RX 

Act ivity

Bit  95. RX 

Act ivity

Bit  12. 

Auto-  

Negot iat ion 

Fault

Bit  24. 

Auto-  

Negot iat ion 

Fault

Bit  36. 

Auto-  

Negot iat ion 

Fault

Bit  48. 

Auto-  

Negot iat ion 

Fault

Bit  60. 

Auto-  

Negot iat ion 

Fault

Bit  72. 

Auto-  

Negot iat ion 

Fault

Bit  84. 

Auto-  

Negot iat ion 

Fault

Bit  96. 

Auto-  

Negot iat ion 

Fault
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3.16 Testing Features

The VSC8558 device includes several test ing features designed to make it  easier to 

perform  system- level debugging and in-system product ion test ing. This sect ion 

describes the available features.

3.16.1 Ethernet Packet Generator (EPG)

The device EPG can be used at  each of the 10/ 100/ 1000BASE-T speed set t ings to 

isolate problems between the MAC and the VSC8558 device, or between a locally 

connected PHY and its remote link partner. Enabling the EPG feature effect ively disables 

all MAC interface t ransm it  pins and selects the EPG as the source for all data 

t ransm it ted onto the twisted pair interface. 

Note The EPG is intended for use with laboratory or in-system  test ing equipment  only. 

Do not  use the EPG test ing feature when the VSC8558 device is connected to a live 

network.

To enable the VSC8558 device EPG feature, set  the device register bit  29E.15 to 1.

When the EPG is enabled, packet  loss occurs during t ransm ission of packets from  the 

MAC to the PHY. The PHY receive output  pins to the MAC are st ill act ive when the EPG is 

enabled, however. I f it  is necessary to disable the MAC receive pins as well, set  register 

bit  0.10 to 1.

When the device register bit  29E.14 is set  to 1, the PHY begins t ransm it t ing Ethernet  

packets based on the set t ings in registers 29E and 30E. These registers set :

• Source and dest inat ion addresses for each packet

• Packet  size

• I nter-packet  gap

• FCS state

• Transmit  durat ion

• Payload pat tern

I f register bit  29E.13 is set  to 0, register bit  29E.14 is cleared automat ically after 

30,000,000 packets have been t ransm it ted.

3.16.2 CRC Counters

Two separate cyclical redundancy checking (CRC)  counters are available on all PHYs in 

the VSC8558 device. There is a 14-bit  good CRC counter available in register bits 

18E.13: 0 and a separate 8-bit  counter available in register bits 23E.7: 0.

The device CRC counters operate in 10/ 100/ 1000BASE-T test ing as follows:

• Upon receiving a packet  on the m edia interface, register bit  18E.15 is set  and 

cleared after being read. The packet  then is counted by either the good CRC 

counter or the bad CRC counter. Both CRC counters are also autom at ically cleared 

when read.
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• The good CRC counter ’s highest  value is 10,000 packets. After it  reaches this value, 

the counter clears and cont inues to count  addit ional packets beyond that  value. The 

bad CRC counter saturates when it  reaches its m axim um  counter lim it  of 255 

packets.

3.16.3 Far-end Loopback

The Far-end Loopback test ing feature is enabled by set t ing register bit  23.3 to 1. When 

enabled, it  forces incom ing data from  a link partner on the current  m edia interface to 

be ret ransm it ted back to the link partner on the m edia interface as shown in the 

following illust rat ion. I n addit ion, the incom ing data also appears on the receive data 

pins of the MAC interface. Data present  on the t ransm it  data pins of the MAC interface 

is ignored when using this test ing feature.

Figure 13. Far-end Loopback Diagram

3.16.4 Near-end Loopback

When the Near-end Loopback test ing feature is enabled (by set t ing the device register 

bit  0.14 to 1) , data on the t ransm it  data pins (TXD)  is looped back onto the device 

received data pins (RXD)  as illust rated in the following illust rat ion. When using this 

test ing feature, no data is t ransm it ted over the network.

Figure 14. Near-end Loopback Diagram

3.16.5 Connector Loopback

The Connector Loopback test ing feature allows for the twisted pair interface to be 

looped back externally. When using this feature, the PHY m ust  be connected to a 

loopback connector or a loopback cable. Pair A should be connected to pair B, and pair 

Link Partner PHY_Port_n MAC
RX

TX

RXD

TXD

Cat5

Link Partner PHY Port_n MACRX

TX

RXD

TXD

Cat5
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C to pair D as shown in the following illust rat ion. The Connector Loopback feature 

funct ions at  all available interface speeds.

Figure 15. Connector Loopback Diagram

When using the Connector Loopback test ing feature, the device auto-negot iat ion, 

speed, and duplex configurat ion is set  using device registers 0, 4, and 9. For 

1000BASE-T connector loopback, only the following addit ional writes are required. 

Execute the addit ional writes in this, the following order:

1. Enable the 1000BASE-T Connector Loopback. Set  register bit  24.0 to 1.

2. Disable pair swap correct ion. Set  register bit  18.5 to 1.

3.16.6 VeriPHY Cable Diagnostics

The VSC8558 device includes a comprehensive suite of cable diagnost ic funct ions that  

are available using SMI  reads and writes. These funct ions enable a variety of cable 

operat ing condit ions and status to be accessed and checked. The VeriPHY®  suite has 

the ability to ident ify the cable length and operat ing condit ions and to isolate a variety 

of com m on faults that  can occur on the Cat5 twisted pair cabling.

Note I f a link is established on the twisted pair interface in 1000BASE-T m ode, 

VeriPHY can run without  disrupt ion of the link or disrupt ion of any data t ransfer. 

However, if a link is established in 100BASE-TX or 10BASE-T, VeriPHY will cause the link 

to drop while the diagnost ics are running. After the diagnost ics are finished, the link will 

be re-established.

The following diagnost ic funct ions are part  of the VeriPHY suite:  

• Detect ion of coupling between cable pairs

• Detect ion of cable pair term inat ion

• Determ inat ion of cable length

Coupling Between Cable Pairs Shorted wires, im proper term inat ion, or high 

crosstalk result ing from  an incorrect  wire m ap can cause error condit ions such as 

anomalous coupling between cable pairs. These condit ions can all prevent  the device 

from  establishing a link in any speed. 

Cable Pair Termination Proper term inat ion of Cat5 cable requires 100 Ω different ial 

impedance between the posit ive and negat ive cable term inals. The I EEE standard 802.3 

allows for a term inat ion of as high as 115 Ω or as low as 85 Ω.  I f the term inat ion falls 

outside of this range, it  will be reported by the VeriPHY diagnost ics as an anom alous 

term inat ion. The diagnost ics can also determine the presence of an open or shorted 

cable pair.

PHY Port_n MAC

RXD

TXD

Cat5

A

B

C

D
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Cable Length When the Cat5 cable in an installat ion is properly term inated, VeriPHY 

reports the approximate cable length in meters.

3.16.7 IEEE 1149.1 JTAG Boundary Scan

The VSC8558 device supports the Test  Access Port  and Boundary Scan Architecture 

described in the I EEE standard 1149.1. The device includes an I EEE 1149.1-compliant  

test  interface, often referred to as a “JTAG TAP I nterface.”  

The JTAG boundary scan logic on the VSC8558 device, accessed using its TAP interface, 

consists of a boundary scan register and other logic cont rol blocks. The TAP cont roller 

includes all I EEE-required signals (TMS, TCK, TDI , and TDO) , in addit ion to the opt ional 

asynchronous reset  signal NTRST.

The following illust rat ion shows the TAP and Boundary Scan architecture.

Figure 16. Test Access Port and Boundary Scan Architecture Diagram

After a TAP reset , the Device I dent ificat ion register is serially connected between TDI  

and TDO by default . The TAP I nst ruct ion register is loaded either from  a shift  register 

(when a new inst ruct ion is shifted in)  or, if there is no new inst ruct ion in the shift  

register, a default  value of 0110 ( I DCODE)  is loaded. Using this method, there is always 

a valid code in the inst ruct ion register, and the problem  of toggling inst ruct ion bits 

during a shift  is avoided. Unused codes are mapped to the BYPASS inst ruct ion.

Boundary-Scan

Register

Device Identification

Register

Bypass Register

Instruction Register,

Instruction Decode,

Control

Test Access Port

ControllerNTRST

TMS

TDI

TCK

select

control

tdoenable

control Mux,

DFF

TDO
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3.16.8 JTAG Instruction Codes

The VSC8558 device supports the following inst ruct ion codes:

EXTEST Allows test ing of off-chip circuit ry and board- level interconnect ions by 

sampling input  pins and loading data onto output  pins. Outputs are driven by the 

contents of the boundary-scan cells, which have to be updated with valid values (with 

the PRELOAD inst ruct ion)  pr ior to the EXTEST inst ruct ion.

SAMPLE/PRELOAD Allows a snapshot  of inputs and outputs during norm al system  

operat ion to be taken and exam ined. I t  also allows data values to be loaded into the 

boundary-scan cells pr ior to the select ion of other boundary-scan test  inst ruct ions.

IDCODE Provides the version number (bits 31: 28) , part  number (bits 27: 12) , and the 

m anufacturer ident ity (bits 11: 1)  to be serially read from the device.

The following table provides inform at ion about  the m eaning of I DCODE binary values 

stored in the device JTAG registers. 

CLAMP Allows the state of the signals dr iven from  the com ponent  pins to be 

determ ined from  the Boundary Scan register while the Bypass register is selected as 

the serial path between TDI  and TDO. While the CLAMP inst ruct ion is selected, the 

signals dr iven from  the com ponent  pins do not  change.

HIGHZ Places the com ponent  in a state in which all of its system  logic outputs are 

placed in a high- im pedance state. I n this state, an in-circuit  test  system may drive 

signals onto the connect ions norm ally dr iven by a component  output  without  incurr ing a 

r isk of dam age to the com ponent . This m akes it  possible to use a board where not  all of 

the components are compat ible with the I EEE 1149.1 standard.

BYPASS The bypass register contains a single shift - register stage and is used to 

provide a m inimum- length serial path (one TCK clock period)  between TDI  and TDO to 

bypass the device when no test  operat ion is required.

The following table provides m ore inform at ion about  the locat ion and I EEE com pliance 

of the JTAG inst ruct ion codes used in the VSC8558. 

Table 7. JTAG Device Identification Register Description

Description

Device Version 

Number Model Number

Manufacturing 

Identity LSB

Bit  field 31 through 28 27 through 12 11 through 1 0

Binary value 0001 1000 0101 0101 1000 001 1001 1000 1

Table 8. JTAG Interface Instruction Codes

Instruction Code Selected Register

Register 

Width

IEEE 1149.1

Specification

IEEE 1149.6 

Specification(1)

EXTEST 0000 Boundary-Scan 244 Mandatory

SAMPLE/ PRELOAD 0001 Boundary-Scan 244 Mandatory

I DCODE 0110 Device I dent ificat ion 32 Opt ional

CLAMP 0010 Bypass Register 1 Opt ional

HI GHZ 0011 Bypass Register 1 Opt ional

BYPASS 1111 Bypass Register 1 Mandatory
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3.16.9 Boundary Scan Register Cell Order

All inputs and outputs are observed in the Boundary Scan register cells. All outputs are 

addit ionally dr iven by the contents of Boundary Scan register cells. Bidirect ional pins 

have all three related Boundary Scan register cells:  input , output , and cont rol.

The com plete boundary scan cell order is available as a BSDL file form at  on the Vitesse 

Web site at  www.vitesse.com .

3.17 IEEE 1149.6 AC-JTAG Boundary Scan Interface

The I EEE 1149.6 AC-JTAG solut ion integrated on all SerDes ports of the VSC8558 

device extends the capability of I EEE 1149.1 Boundary Scan to m ixed-signal pins. This 

interface is backward-compat ible to the I EEE 1149.1 standard.

EXTEST_PULSE 0100 Boundary-Scan Register 244 Mandatory

EXTEST_TRAI N 0101 Boundary-Scan Register 244 Mandatory

RESERVED 0111,

1000 

through 

1110

1. For m ore inform at ion about  the specificat ions in I EEE standard 1149.6, visit  the I EEE Web site at  www.I EEE.org.

Table 8. JTAG Interface Instruction Codes (continued)

Instruction Code Selected Register

Register 

Width

IEEE 1149.1

Specification

IEEE 1149.6 

Specification(1)
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4 Configuration

The VSC8558 device can be configured using three different  m ethods:

• Set t ing internal m em ory registers by means of the m anagement  interface

• Set t ing a com binat ion of CMODE pins and registers

• Loading a configurat ion into an external EEPROM and connect ing that  device so that  

it  writes configurat ion inform at ion upon system  startup

4.1 Registers

This sect ion provides informat ion about  how to configure the VSC8558 device using its 

internal memory registers and the m anagem ent  interface. For inform at ion about  

configuring the device using the CMODE pins, see “CMODE,”  page 73. For inform at ion 

about  set t ing up an external EEPROM to perform  startup configurat ion, see “EEPROM,”  

page 77.

The VSC8558 device uses three types of registers:  the I EEE standard and m ain device 

registers with addresses from  0 to 31, the extended registers with addresses from  16E 

through 30E, and the general-purpose input  and output  (GPI O)  registers with 

addresses from  0G to 30G. The following illust rat ion shows the relat ionship between 

the device registers and their address spaces.
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Figure 17. Register Space Diagram

4.1.1 Reserved Registers

For main registers 16 through 31, extended registers 16E through 30E, and GPI O 

registers 0G through 30G, any bits marked as “Reserved”  should be processed as read 

only and their states as undefined.

4.1.2 Reserved Bits

I n writ ing to registers with reserved bits, use a “ read-m odify- then-write”  technique, 

where the ent ire register is read but  only the intended bits to be changed are modified. 

Reserved bits cannot  be changed and their read state cannot  be considered stat ic or 

unchanging.

I EEE 802.3

Standard Registers

Extended RegistersMain Registers

0x0000 0x000131

0
1

2
3

.

.

.

.

.

.

.

.

15

16
17

18

19

.

.

.

.

.

.

.

.

30

GPI O Registers

0x0010

0G
1G

2G
3G

.
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4.2 IEEE Standard and Main Registers 

I n the VSC8558 device, the standard registers’ page space consists of the I EEE 

standard registers and the Vitesse standard registers. The following table lists the 

names of the registers associated with the addresses as dictated by the I EEE standard. 

The following table lists the nam es of the registers in the device Main Page space. 

These registers are accessible only when register address 31 is set  to 0x0000. 

Table 9. IEEE 802.3 Standard Registers

Register Address Register Name

0 Mode cont rol

1 Mode status

2 PHY ident ifier 1

3 PHY ident ifier 2

4 Auto-Negot iat ion advert isem ent  

5 Auto-Negot iat ion link partner abilit y 

6 Auto-Negot iat ion expansion 

7 Auto-Negot iat ion next-page t ransm it  

8 Auto-Negot iat ion link partner next-page receive 

9 1000BASE-T cont rol 

10 1000BASE-T status 

11 Reserved

12 Reserved

13 Reserved

14 Reserved

15 1000BASE-T status extension 1

Table 10. Main Registers

Register Address Register Name

16 100BASE-TX status extension 

17 1000BASE-T status extension 2

18 Bypass cont rol

19 Reserved

20 Reserved

21 Reserved

22 Extended cont rol and status

23 Extended PHY cont rol 1

24 Extended PHY cont rol 2

25 I nterrupt  m ask

26 I nterrupt  status

27 MAC interface auto-negot iat ion cont rol and status

28 Auxiliary cont rol and status

29 LED m ode select

30 LED behavior
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4.2.1 Mode Control

The device register at  memory address 0 cont rols several aspects of VSC8558 

funct ionality. The following table shows the available bit  set t ings in this register and 

what  they cont rol.

31 Extended register page access

Table 11. Mode Control, Address 0 (0x00)

Bit Name Mode Description Default

15 Software reset R/ W This is a self-clearing bit  that  restores all 

ser ial m anagem ent  interface (SMI )  registers 

to their  default  state, except  for st icky and 

super st icky bits.

1 =  Reset  asserted.

0 =  Reset  de-asserted.

You must  wait  4 µs after set t ing this bit  to 

init iate another SMI  register access.

0

14 Loopback R/ W 1 =  Loopback enabled.

0 =  Loopback disabled.

When loop back is enabled, the device 

funct ions at  the current  speed set t ing and 

with the current  duplex m ode set t ing (bit  8 

of this register) .

0

6, 

13

Forced speed 

select ion

R/ W MSB =  bit  6, LSB =  bit  13.

00 =  10 Mbps.

01 =  100 Mbps.

10 =  1000 Mbps.

11 =  Reserved.

10

12 Auto-Negot iat ion 

enable

R/ W 1 =  Auto-Negot iat ion enabled.

0 =  Auto-Negot iat ion disabled.

1

11 Power-down R/ W 1 =  Power-down enabled. 0

10 I solate R/ W 1 =  Disable MAC interface outputs and 

ignore MAC interface inputs.

0

9 Restart  

auto-negot iat ion

R/ W This is a self- clear ing bit .

1 =  Restart  auto-negot iat ion on m edia 

interface.

0

8 duplex R/ W  1 =  Full-duplex.

 0 =  Half-duplex.

0

7 Collision test  enable R/ W  1 =  Collision test  enabled. 0

6 MSB for speed 

select ion

R/ W  See bit  13 above. 1

5: 0 Reserved 000000

Table 10. Main Registers (continued)

Register Address Register Name
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4.2.2 Mode Status

The register at  address 1 in the device m ain registers space allows you to read the 

current ly enabled mode set t ing. The following table shows possible readouts of this 

register.

Table 12. Mode Status, Address 1 (0x01)

Bit Name Mode Description Default

15 100BASE-T4 

capabilit y

RO 1 =  100BASE-T4 capable. 0

14 100BASE-TX FDX 

capabilit y

RO 1 =  100BASE-TX FDX capable. 1

13 100BASE-TX HDX 

capabilit y

RO 1 =  100BASE-TX HDX capable. 1

12 10BASE-T FDX 

capabilit y

RO 1 =  10BASE-T FDX capable. 1

11 10BASE-T HDX 

capabilit y

RO 1 =  10BASE-T HDX capable. 1

10 100BASE-T2 FDX 

capabilit y

RO 1 =  100BASE-T2 FDX capable. 0

9 100BASE-T2 HDX 

capabilit y

RO 1 =  100BASE-T2 HDX capable. 0

8 Extended status 

enable

RO 1 =  Extended status inform at ion present  in 

register 15.

1

7 Reserved RO 0

6 Pream ble 

suppression 

capabilit y

RO 1 =  MF pream ble m ay be suppressed.

0 =  MF always required.

1

5 Auto-Negot iat ion 

com plete

RO 1 =  Auto-Negot iat ion com plete. 0

4 Rem ote fault RO This bit  latches high. 

1 =  Far-end fault  detected.

0

3 Auto-Negot iat ion 

capabilit y

RO 1 =  Auto-Negot iat ion capable. 1

2 Link status RO This bit  latches low.

1 =  Link is up.

0

1 Jabber detect RO This bit  latches high.

1 =  Jabber condit ion detected.

0

0 Extended capability RO 1 =  Extended register capable. 1
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4.2.3 Device Identification

All 16 bits in both register 2 and register 3 in the VSC8558 device are used to provide 

inform at ion associated with aspects of the device ident ificat ion. The following tables list  

the readouts you can expect . 

4.2.4 Auto-Negotiation Advertisement

The bits in address 4 in the m ain registers space cont rol the VSC8558 device ability to 

not ify other devices of the status of its auto-negot iat ion feature. The following table 

shows the available set t ings and readouts. 

Table 13. Identifier 1, Address 2 (0x02)

Bit Name Mode Description Default

15: 0 Organizat ionally 

unique ident ifier (OUI )

RO OUI  m ost  significant  bits (3: 18) 0x0007

Table 14. Identifier 2, Address 3 (0x03)

Bit Name Mode Description Default

15: 10 OUI RO OUI  least  significant  bits (19: 24) 0x0001

9: 4 Vitesse m odel num ber RO VSC8558 111000

3: 0 Device revision 

number

RO 0001

Table 15. Device Auto-Negotiation Advertisement, Address 4 (0x04)  

Bit Name Mode Description Default

15 Next  page t ransm ission 

request

R/ W 1 =  Request  enabled 0

14 Reserved RO 0

13 Transm it  rem ote fault R/ W 1 =  Enabled 0

12 Reserved technologies R/ W 0

11 Advert ise asym metr ic 

pause

R/ W 1 =  Advert ises asym m etr ic pause CMODE

10 Advert ise sym metr ic 

pause

R/ W 1 =  Advert ises sym m etr ic pause CMODE

9 Advert ise

100BASE-T4

R/ W 1 =  Advert ises 100BASE-T4 0

8 Advert ise

100BASE-TX FDX

R/ W 1 =  Advert ise 100BASE-TX FDX CMODE

7 Advert ise

100BASE-TX HDX

R/ W 1 =  Advert ises 100BASE-TX HDX CMODE

6 Advert ise

10BASE-T FDX

R/ W 1 =  Advert ises 10BASE-T FDX CMODE

5 Advert ise

10BASE-T HDX

R/ W 1 =  Advert ises 10BASE-T HDX CMODE

4: 0 Advert ise selector R/ W 00001
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4.2.5 Link Partner Auto-Negotiation Capability

The bits in main register 5 enable you to determ ine if the Cat5 link partner (LP)  used 

with the VSC8558 device is compat ible with the auto-negot iat ion funct ionality. 

4.2.6 Auto-Negotiation Expansion

The bits in m ain register 6 work together with those in register 5 to indicate the status 

of the LP auto-negot iat ion funct ioning. The following table shows the available set t ings 

and readouts. 

Table 16. Auto-Negotiation Link Partner Ability, Address 5 (0x05)

Bit Name Mode Description Default

15 LP next  page 

t ransm ission 

request

RO 1 =  Requested 0

14 LP acknowledge RO 1 =  Acknowledge 0

13 LP rem ote fault RO 1 =  Rem ote fault 0

12 Reserved RO 0

11 LP advert ise 

asym m etr ic pause

RO 1 =  Capable of asym m etr ic pause 0

10 LP advert ise 

sym metr ic pause

RO 1 =  Capable of sym m etr ic pause 0

9 LP advert ise 

100BASE-T4

RO 1 =  Capable of 100BASE-T4 0

8 LP advert ise 

100BASE-TX FDX

RO 1 =  Capable of 100BASE-TX FDX 0

7 LP advert ise 

100BASE-TX HDX

RO 1 =  Capable of 100BASE-TX HDX 0

6 LP advert ise 

10BASE-T FDX

RO 1 =  Capable of 10BASE-T FDX 0

5 LP advert ise 

10BASE-T HDX

RO 1 =  Capable of 10BASE-T HDX 0

4: 0 LP advert ise selector RO 00000

Table 17. Auto-Negotiation Expansion, Address 6 (0x06)

Bit Name Mode Description Default

15: 5 Reserved RO 00000000000

4 Parallel detect ion 

fault

RO This bit  latches high.

1 =  Parallel detect ion fault .

0

3 LP next  page 

capable

RO 1 =  LP is next  page capable. 0

2 Local PHY next  page 

capable

RO 1 =  Local PHY is next  page capable. 1

1 Page received RO This bit  latches low.

1 =  New page has been received.

0
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4.2.7 Transmit Auto-Negotiation Next Page

The set t ings in register 7 in the main registers space provide informat ion about  the 

num ber of pages in an auto-negot iat ion sequence. The following table shows the 

set t ings available. 

4.2.8 Auto-Negotiation Link Partner Next Page Receive

The bits in register 8 of the main register space work together with register 7 to 

determ ine certain aspects of the LP auto-negot iat ion. The following table shows the 

possible readouts. 

0 LP is 

auto-negot iat ion 

capable

RO 1 =  LP is capable of auto-negot iat ion. 0

Table 18. Auto-Negotiation Next Page Transmit, Address 7 (0x07)

Bit Name Mode Description Default

15 Next  page R/ W 1 =  More pages follow 0

14 Reserved RO 0

13 Message page R/ W 1 =  Message page

0 =  Unform at ted page

1

12 Acknowledge 2 R/ W 1 =  Com plies with request

0 =  Cannot  com ply with request

0

11 Toggle RO 1 =  Previous t ransm it ted LCW =  0

0 =  Previous t ransm it ted LCW =  1

0

10: 0 Message/

unform at ted code

R/ W 0000000

0001

Table 19. Auto-Negotiation LP Next Page Receive, Address 8 (0x08)

Bit Name Mode Description Default

15 LP next  page RO 1 =  More pages follow 0

14 Acknowledge RO 1 =  LP acknowledge 0

13 LP m essage page RO 1 =  Message page

0 =  Unform at ted page

0

12 LP Acknowledge 2 RO 1 =  LP com plies with request 0

11 LP toggle RO 1 =  Previous t ransm it ted LCW =  0

0 =  Previous t ransm it ted LCW =  1

0

10: 0 LP m essage/

unform at ted code

RO 00000000000

Table 17. Auto-Negotiation Expansion, Address 6 (0x06) (continued)

Bit Name Mode Description Default
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4.2.9 1000BASE-T Control

The VSC8558 device’s 1000BASE-T funct ionality is cont rolled by the bits in register 9 of 

the main register space. The following table shows the set t ings and readouts available. 

Note Transm it ter Test  Mode (bits 15: 13)  operates in the manner described in I EEE 

standard 802.3, sect ion 40.6.1.1.2. I f using any of the Transm it ter Test  Modes, the 

Auto-Media Sense funct ionality must  be disabled. For m ore inform at ion, see “Extended 

PHY Cont rol Set  1,”  page 55.

4.2.10 1000BASE-T Status

The bits in register 10 of the main register space allow you to read the status of the 

1000BASE-T com m unicat ions enabled in the device. The following table shows the 

readouts. 

Table 20. 1000BASE-T Control, Address 9 (0x09)

Bit Name Mode Description Default

15: 13 Transm it ter 

test  mode

R/ W 000 =  Norm al.

001 =  Mode 1:  Transm it  waveform  test .

010 =  Mode 2:  Transm it  j it ter test  as m aster.

011 =  Mode 3:  Transm it  j it ter test  as slave.

100 =  Mode 4:  Transm it ter distort ion test .

101 to 111 =  Reserved:  Operat ion not  defined.

000

12 Master/ slave 

m anual 

configurat ion

R/ W 1 =  Master/ slave m anual configurat ion enabled. 0

11 Master/ slave 

value

R/ W This register is only valid when bit  9.12 is set  to 1.

1 =  Configure PHY as m aster during negot iat ion.

0 =  Configure PHY as slave during negot iat ion.

0

10 Port  type R/ W 1 =  Mult i-port  device.

0 =  Single-port  device.

1

9 1000BASE-T 

FDX capability

R/ W 1 =  PHY is 1000BASE-T FDX capable. CMODE

8 1000BASE-T 

HDX capability

R/ W 1 =  PHY is 1000BASE-T HDX capable. CMODE

7: 0 Reserved R/ W 0x00

Table 21. 1000BASE-T Status, Address 10 (0x0A)

Bit Name Mode Description Default

15 Master/ slave 

configurat ion fault

RO This bit  latches high.

1 =  Master/ slave configurat ion fault  

detected.

0 =  No m aster/ slave configurat ion fault  

detected.

0

14 Master/ slave 

configurat ion 

resolut ion

RO 1 =  Local PHY configurat ion resolved to 

m aster.

0 =  Local PHY configurat ion resolved to 

slave.

1

13 Local receiver status RO 1 =  Local receiver okay. 0
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4.2.11 Main Registers Reserved Addresses

I n the VSC8558 device main registers page space, registers 11 through 15 (0x0B 

through 0x0E)  are reserved.

4.2.12 1000BASE-T Status Extension 1

Register 15 provides addit ional informat ion about  the operat ion of the device 

1000BASE-T communicat ions. The following table shows the readouts available. 

4.2.13 100BASE-TX Status Extension

Register 16 in the main registers page space of the VSC8558 device provides addit ional 

inform at ion about  the status of the device’s 100BASE-TX operat ion. 

12 Rem ote receiver 

status

RO 1 =  Rem ote receiver OK. 0

11 LP 1000BASE-T FDX 

capabilit y

RO 1 =  LP 1000BASE-T FDX capable. 0

10 LP 1000BASE-T HDX 

capabilit y

RO 1 =  LP 1000BASE-T HDX capable. 0

9: 8 Reserved RO 00

7: 0 I dle error count RO This is a self-clear ing bit . 0x00

Table 22. 1000BASE-T Status Extension 1, Address 15 (0x0F)

Bit Name Mode Description Default

15 1000BASE-X FDX 

capabilit y

RO 1 =  PHY is 1000BASE-X FDX capable 0

14 1000BASE-X HDX 

capabilit y

RO 1 =  PHY is 1000BASE-X HDX capable 0

13 1000BASE-T FDX 

capabilit y

RO 1 =  PHY is 1000BASE-T FDX capable 1

12 1000BASE-T HDX 

capabilit y

RO 1 =  PHY is 1000BASE-T HDX capable 1

11: 0 Reserved RO 0x000

Table 23. 100BASE-TX Status Extension, Address 16 (0x10)

Bit Name Mode Description Default

15 100BASE-TX 

Descram bler 

RO 1 =  Descram bler locked. 0

14 100BASE-TX lock 

error

RO This is a self- clear ing bit .

1 =  Lock error detected.

0

Table 21. 1000BASE-T Status, Address 10 (0x0A) (continued)

Bit Name Mode Description Default
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4.2.14 1000BASE-T Status Extension 2

The second status extension register is at  address 17 in the device main registers 

space. I t  provides inform at ion about  another set  of param eters associated with 

1000BASE-T com m unicat ions. For inform at ion about  the first  status extension register, 

see Table 23, page 51. The following table shows the set t ings available. 

13 100BASE-TX 

disconnect  state

RO This is a self- clear ing bit .

1 =  PHY 100BASE-TX link disconnect  

detected.

0

12 100BASE-TX current  

link status

RO 1 =  PHY 100BASE-TX link act ive. 0

11 100BASE-TX receive 

error

RO This is a self- clear ing bit .

1 =  Receive error detected.

0

10 100BASE-TX 

t ransm it  error

RO This is a self- clear ing bit .

1 =  Transm it  error detected.

0

9 100BASE-TX SSD 

error

RO This is a self- clear ing bit .

1 =  Start-of-st ream  delim iter error detected.

0

8 100BASE-TX ESD 

error

RO This is a self- clear ing bit .

1 =  End-of-st ream  delim iter error detected.

0

7: 0 Reserved RO

Table 24. 1000BASE-T Status Extension 2, Address 17 (0x11)

Bit Name Mode Description Default

15 1000BASE-T 

descram bler 

RO 1 =  Descram bler locked. 0

14 1000BASE-T lock 

error

RO This is a self- clear ing bit .

1 =  Lock error detected.

0

13 1000BASE-T 

disconnect  state

RO This is a self- clear ing bit .

1 =  PHY 1000BASE-T link disconnect  

detected.

0

12 1000BASE-T current  

link status

RO 1 =  PHY 1000BASE-T link act ive. 0

11 1000BASE-T receive 

error

RO This is a self- clear ing bit .

1 =  Receive error detected.

0

10 1000BASE-T 

t ransm it  error

RO This is a self- clear ing bit .

1 =  Transm it  error detected.

0

9 1000BASE-T SSD 

error

RO This is a self- clear ing bit .

1 =  Start-of-st ream  delim iter error detected.

0

8 1000BASE-T ESD 

error

RO This is a self- clear ing bit .

1 =  End-of-st ream  delim iter error detected.

0

7 1000BASE-T carr ier 

extension error

RO This is a self- clear ing bit .

1 =  Carr ier extension error detected.

0

6: 0 Reserved RO

Table 23. 100BASE-TX Status Extension, Address 16 (0x10) (continued)

Bit Name Mode Description Default
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4.2.15 Bypass Control

The bits in the Bypass Cont rol register in the VSC8558 device cont rol aspects of 

funct ionality in effect  when the device is disabled so that  t raffic can bypass it  in your 

design. The following table shows the set t ings available.

Note I f bit  18.1 is set  to 1 in this register, autom at ic exchange of next  pages is 

disabled, and cont rol is returned to the user through the SMI  after the base page is 

exchanged. The user then m ust  send the correct  sequence of next  pages to the link 

partner, determ ine the com m on capabilit ies, and force the device into the correct  

configurat ion following the successful exchange of pages.

4.2.16 Reserved Address Space

The bits in register 19, register 20, and register 21 (0x12, 0x14, and 0x15, 

respect ively)  are reserved.

Table 25. Bypass Control, Address 18 (0x12)

Bit Name Mode Description Default

15 Transm it  disable R/ W 1 =  PHY t ransm it ter disabled. 0

14: 9 Reserved RO

8 1000BASE-T 

t ransm it ter test  

clock

R/ W 1 =  Enabled. 0

7 Auto MDI -X at  

forced 10/ 100

R/ W This is a st icky bit .

1 =  Disable Auto MDI -X at  forced 10/ 100 

speeds.

1

6 Reserved RO

5 Disable pair  swap 

correct ion

R/ W This is a st icky bit .

1 =  Disable the autom at ic pair  swap 

correct ion.

0

4 Disable polar ity 

correct ion

R/ W This is a st icky bit .

1 =  Disable polar ity inversion correct ion on 

each subchannel.

0

3 Parallel detect  

cont rol

R/ W This is a st icky bit .

1 =  Do not  ignore advert ised ability.

0 =  I gnore advert ised abilit y.

1

2 Reserved RO

1 Disable autom at ic 

1000BASE-T next  

page exchange

R/ W This is a st icky bit .

1 =  Disable autom at ic 1000BASE-T next  

page exchanges.

0

0 CLKOUT output  

enable

R/ W This is a st icky bit .

1 =  Enable clock output  pin.

CMODE
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4.2.17 Extended Control and Status

The bits in register 22 provide addit ional device cont rol and readouts. The following 

table shows the set t ings available.

The following inform at ion applies to the extended cont rol and status bits:

• When bit  22.15 is set , the link integrity state machine is bypassed and the PHY is 

forced into a link pass status. 

• When bits 22.11: 0 are set  to 00, the squelch threshold levels are based on the I EEE 

standard for 10BASE-T. When set  to 01, the squelch level is decreased, which may 

im prove the bit  error rate perform ance on long loops. When set  to 10, the squelch 

level is increased and may improve the bit  error rate in high-noise environments.

• When bit  22.9 is set , all st icky register bits retain their values during a software 

reset . Clearing this bit  causes all st icky register bits to change to their default  

values upon software reset . Super-st icky bits retain their values upon software 

reset  regardless of the set t ing of bit  22.9.

• When bit  22.0 is set , if a write to any PHY register ( registers 0 through 31, 

including extended registers) , the same write is broadcast  to all PHYs. For example, 

if bit  22.0 is set  to 1 and a write to PHY_0 is executed ( register 0 is set  to 0x1040) , 

all PHYs’ register 0s are set  to 0x1040. Disabling this bit  restores normal PHY write 

operat ion. Reads are st ill possible when this bit  is set , but  the value that  is read 

corresponds only to the part icular PHY being addressed.

Table 26. Extended Control and Status, Address 22 (0x16)

Bit Name Mode Description Default

15 Force 10BASE-T 

link high

R/ W This is a st icky bit .

1 =  Bypass link integrity test .

0 =  Enable link integr ity test .

0

14 Jabber detect  

disable

R/ W This is a st icky bit .

1 =  Disable jabber detect .

0

13 Disable 10BASE-T 

echo

R/ W This is a st icky bit .

1 =  Disable 10BASE-T echo.

1

12 Reserved RO

11: 10 10BASE-T squelch 

cont rol

R/ W This is a st icky bit .

00 =  Norm al squelch.

01 =  Low squelch.

10 =  High squelch.

11 =  Reserved.

00

9 St icky reset  

enable

R/ W This is a super-st icky bit .

1 =  Enabled.

1

8 EOF Error RO This bit  is self- clear ing.

1 =  EOF error detected.

0

7 10BASE-T 

disconnect  state

RO This bit  is self- clear ing.

1 =  10BASE-T link disconnect  detected.

0

6 10BASE-T link 

status

RO 1 =  10BASE-T link act ive. 0

5: 1 Reserved RO

0 SMI  broadcast  

write

R/ W This is a st icky bit .

1 =  Enabled.

0
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4.2.18 Extended PHY Control Set 1

The bits in the extended cont rol set  cont rol the MAC auto-negot iat ion funct ioning, 

SGMI I  alignm ent  errors, and EEPROM status. The following table shows the set t ings 

available. 

Note After configuring bits 13: 8 of the extended PHY cont rol register set  1, a software 

reset  (Register 0, bit  15)  m ust  be writ ten to change the device operat ing mode.

Table 27. Extended PHY Control 1, Address 23 (0x17)

Bit Name Mode Description Default

15: 14 Reserved RO

13 MAC interface 

auto-negot iat ion

R/ W This is a super-st icky bit .

1 =  Enabled.

CMODE

12 MAC interface m ode R/ W This is a super-st icky bit .

1 =  1000BASE-X.

0 =  SGMI I .

0

11 AMS preference R/ W This is a super-st icky bit .

1 =  Cat5 copper preferred.

0 =  SerDes fiber/ SFP preferred.

0

10: 8 Media operat ing 

m ode

R/ W This is a super-st icky bit .

000 =  Cat5 copper only.

001 =  1000BASE-X fiber/ SFP pass- through 

m ode only. No auto-negot iat ion perform ed 

in the PHY.

010 =  1000BASE-X fiber/ SFP with 

auto-negot iat ion perform ed by the PHY.

101 =  Auto-Media Sense with Cat5 m edia 

or 1000BASE-X fiber/ SFP pass- through 

m ode.

110 =  Auto-Media Sense with Cat5 m edia 

or 1000BASE-X fiber/ SFP with 

auto-negot iat ion perform ed by PHY.

100, 011, 111 =  Reserved.

CMODE

7: 6 Force AMS override R/ W 00 =  Norm al auto-m edia select ion (AMS) .

01 =  Force AMS to select  copper m edia 

only.

10 =  Force AMS to select  SerDes m edia 

only.

11 =  Reserved.

00

5: 4 Reserved RO

3 Far-end loopback 

m ode

R/ W 1 =  Enabled. 0

2 Reserved RO

1 SGMI I  alignm ent  

error status

RO This is a self-clear ing bit .

1 =  Alignm ent  error detected since last  

read.

0

0 EEPROM status RO 1 =  EEPROM present  on EECLK and EEDAT 

pins.

0
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4.2.19 Extended PHY Control Set 2

The second set  of extended cont rols is located in register 24 in the main register space 

for the device. The following table shows the set t ings and readouts available.

Note When bits 5: 4 are set  to Jum bo Packet  Mode, the default  maxim um  packet  

values are based on 100 ppm  driven reference clock to the device. Cont rolling the ppm  

offset  between the MAC and the PHY as specified in the bit  descript ion results in a 

higher Jum bo packet  length.

Table 28. Extended PHY Control 2, Address 24 (0x18)

Bit Name Mode Description Default

15: 13 100BASE-TX edge 

rate cont rol

R/ W This is a st icky bit .

011 =  + 5 Edge rate (slowest ) .

010 =  + 4 Edge rate.

001 =  + 3 Edge rate.

000 =  + 2 Edge rate.

111 =  + 1 Edge rate.

110 =  Default  edge rate.

101 =  –1 Edge rate.

100 =  –2 Edge rate ( fastest ) .

110

12 PI CMG 2.16 reduced 

power m ode

R/ W This is a st icky bit .

1 =  Enabled.

0

11: 9 Reserved RO

8: 7 SGMI I  input  

pream ble

R/ W This is a st icky bit .

00 =  No SGMI I  pream ble required.

01 =  1-Byte SGMI I  pream ble required.

10 =  2-Byte SGMI I  pream ble required.

11 =  Reserved.

00

6 SGMI I  output  

pream ble

R/ W This is a st icky bit .

0 =  No SGMI I  pream ble.

1 =  Two-byte SGMI I  pream ble.

0

5: 4 Jum bo packet  m ode R/ W This is a st icky bit .

00 =  Norm al I EEE 1.5 KB packet  length.

01 =  9-KB Jum bo packet  length (12 KB 

with 60 ppm  or bet ter reference clock) .

10 =  12-KB Jumbo packet  length (16 KB 

with 70 ppm  or bet ter reference clock) .

11 =  Reserved.

00

3: 1 100BASE-TX 

t ransm it ter 

am plitude cont rol

R/ W 011 =  + 3 Am plitude set t ing ( largest ) .

010 =  + 2 Am plitude set t ing.

001 =  + 1 Am plitude set t ing.

000 =  Default  am plitude.

111 =  –1 Am plitude set t ing.

110 =  –2 Am plitude set t ing.

101 =  –3 Am plitude set t ing.

100 =  –4 Am plitude set t ing (smallest ) .

000

0 1000BASE-T 

connector loopback

R/ W  1 =  Enabled. 0
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4.2.20 Interrupt Mask

The bits in register 25 cont rol the device interrupt  mask. The following table shows the 

set t ings available.

Note When bit  25.15 is set , the MDI NT pin is enabled. When enabled, the state of this 

pin reflects the state of bit  26.15. Clearing this bit  only inhibits the MDI NT pin from  

being asserted.

4.2.21 Interrupt Status

The status of interrupts already writ ten to the device are available for reading from  

register 26 in the main registers space. The following table shows the readouts you can 

expect . 

Table 29. Interrupt Mask, Address 25 (0x19)

Bit Name Mode Description Default

15 MDI NT interrupt  status enable R/ W This is a st icky bit .

1 =  Enabled.

0

14 Speed state change m ask R/ W This is a st icky bit .

1 =  Enabled.

0

13 Link state change m ask R/ W This is a st icky bit .

1 =  Enabled.

0

12 FDX state change m ask R/ W This is a st icky bit .

1 =  Enabled.

0

11 Auto-Negot iat ion error m ask R/ W 1 =  Enabled. 0

10 Auto-Negot iat ion com plete m ask R/ W This is a st icky bit .

1 =  Enabled.

0

9 I n- line powered device (PoE)  detect  m ask R/ W This is a st icky bit .

1 =  Enabled.

0

8: 5 Reserved RO

4 AMS m edia changed m ask R/ W This is a st icky bit .

1 =  Enabled.

3 Reserved RO

2 Link speed downshift  detect  m ask R/ W This is a st icky bit .

1 =  Enabled.

0

1 Master/ Slave resolut ion error m ask R/ W This is a st icky bit .

1 =  Enabled.

0

0 Reserved RO

Table 30. Interrupt Status, Address 26 (0x1A)

Bit Name Mode Description Default

15 I nterrupt  status RO This is a self-clear ing bit .

1 =  I nterrupt  pending.

0

14 Speed state change status RO This is a self-clear ing bit .

1 =  I nterrupt  pending.

0

13 Link state change status RO This is a self-clear ing bit .

1 =  I nterrupt  pending.

0
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The following inform at ion applies to the interrupt  status bits:

• All set  bits in this register are cleared after being read (self-clearing) . I f bit  26.15 is 

set , the cause of the interrupt  can be read by reading bits 26.14: 0.

• For bits 26.14 and 26.12, bit  0.12 must  be set  for this interrupt  to assert .

• For bit  26.2, bits 4.8: 5 m ust  be set  for this interrupt  to assert .

4.2.22 MAC Interface Auto-Negotiation Control and Status

Device auto-negot iat ion for the MAC interface is cont rolled in register 27. The sam e 

register is used to check the status of those parameters. The following table shows the 

set t ings available. 

12 FDX state change status RO This is a self-clear ing bit .

1 =  I nterrupt  pending.

0

11 Auto-Negot iat ion error status RO This is a self- clear ing bit .

1 =  I nterrupt  pending.

10 Auto-Negot iat ion com plete status RO This is a self- clear ing bit .

1 =  I nterrupt  pending.

0

9 I n- line powered device detect  status RO This is a self- clear ing bit .

1 =  I nterrupt  pending.

0

8: 5 Reserved RO

4 AMS m edia changed status RO This is a self-clear ing bit .

1 =  I nterrupt  pending.

3 Reserved RO

2 Link speed downshift  detect  status RO This is a self- clear ing bit .

1 =  I nterrupt  pending.

0

1 Master/ Slave resolut ion error status RO This is a self-clear ing bit .

1 =  I nterrupt  pending.

0

0 Reserved RO

Table 31. MAC Auto-Negotiation Control and Status, Address 27 (0x1B)

Bit Name Mode Description Default

15 MAC or m edia 

inter lock

R/ W This is a st icky bit .

1 =  MAC interface disabled when media link 

down.

0 =  MAC interface not  suppressed by m edia 

link status.

0

14 MAC or m edia 

restart  

auto-negot iat ion 

inter lock 

R/ W This is a st icky bit .

1 =  MAC interface restarts it s 

auto-negot iat ion if the m edia link changes.

0 =  MAC interface does not  autom at ically 

change if m edia link changes.

0

Table 30. Interrupt Status, Address 26 (0x1A) (continued)

Bit Name Mode Description Default
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4.2.23 Device Auxiliary Control and Status

Register 28 provides cont rol and status inform at ion for several device funct ions not  

cont rolled or m onitored by other device registers. The following table shows the 

set t ings available and the readouts you can expect . 

13 MAC interface 

auto-negot iat ion 

auto-sense

R/ W This is a st icky bit .

1 =  I f MAC auto-negot iat ion is enabled, this 

allows the MAC interface to be able to link to 

MACs with auto-negot iat ion enabled and 

disabled.

0 =  Norm al MAC auto-negot iat ion behavior.

0

12 MAC interface 

auto-negot iat ion 

restart

R/ W This is a self- clear ing bit .

1 =  Restart  auto-negot iat ion.

0

11: 10 Reserved RO  

9: 8 Rem ote fault  

detected from  MAC

RO Corresponds to the rem ote fault  bits sent  by 

the MAC during auto-negot iat ion.

00

7 Asym metr ic pause 

advert ised by the 

MAC

RO Corresponds to the asym m etr ic pause bit  

sent  by the MAC during auto-negot iat ion.

0

6 Symm et r ic pause 

advert ised by the 

MAC

RO Corresponds to the sym m etric pause bit  sent  

by the MAC during auto-negot iat ion.

0

5 Full-duplex 

advert ised by the 

MAC

RO Corresponds to the full-duplex bit  sent  by 

the MAC during auto-negot iat ion.

0

4 Half-duplex 

advert ised by the 

MAC

RO Corresponds to the half-duplex bit  sent  by 

the MAC during auto-negot iat ion.

0

3 MAC 

auto-negot iat ion 

capable

RO 1 =  MAC is auto-negot iat ion capable. 0

2 MAC interface link 

status

RO 1 =  The MAC interface is act ively linked. 0

1 MAC interface 

auto-negot iat ion 

complete

RO 1 =  The MAC interface auto-negot iat ion is 

com plete.

0

0 Reserved RO

Table 32. Auxiliary Control and Status, Address 28 (0x1C)

Bit Name Mode Description Default

15 Auto-Negot iat ion 

com plete

RO Duplicate of bit  1.5. 0

14 Auto-Negot iat ion 

disabled

RO I nverted duplicate of bit  0.12. 0

13 MDI / MDI -X 

crossover indicat ion

RO 1 =  MDI / MDI -X crossover perform ed 

internally.

0

Table 31. MAC Auto-Negotiation Control and Status, Address 27 (0x1B) (continued)

Bit Name Mode Description Default
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4.2.24 LED Mode Select

The device LED outputs are cont rolled using the bits in register 29 of the main register 

space. The following table shows the inform at ion you need to access the funct ionality of 

each of the outputs. For inform at ion about  the LED modes referenced in the table, see 

Table 34, page 61. 

12 CD pair swap RO 1 =  CD pairs are swapped. 0

11 A polar ity inversion RO 1 =  Polar ity swap on pair  A. 0

10 B polar ity inversion RO 1 =  Polar ity swap on pair  B. 0

9 C polar ity inversion RO 1 =  Polar ity swap on pair  C. 0

8 D polar ity inversion RO 1 =  Polar ity swap on pair  D. 0

7 Act iPHY link status 

t im e-out  cont rol [ 1]

R/ W This is a st icky bit .

Bits 7 and 2 are part  of the Act iPHY Link 

Status t im e-out  cont rol.

Bit  7 is the MSB.

00 =  1 second.

01 =  2 seconds.

10 =  3 seconds.

11 =  4 seconds.

CMODE

6 Act iPHY m ode 

enable

R/ W This is a st icky bit .

1 =  Enabled.

0

5 FDX status RO 1 =  Full-duplex.

0 =  Half-duplex.

00

4: 3 Speed status RO 00 =  Speed is 10BASE-T.

01 =  Speed is 100BASE-TX.

10 =  Speed is 1000BASE-T.

11 =  Reserved.

0

2 Act iPHY link status 

t im e-out  cont rol [ 0]

R/ W This is a st icky bit .

Bits 7 and 2 are part  of the Act iPHY Link 

Status t im e-out  cont rol.

Bit  7 is the MSB.

00 =  1 second.

01 =  2 seconds.

10 =  3 seconds.

11 =  4 seconds.

0

1: 0 Reserved RO

Table 33. LED Mode Select, Address 29 (0x1D)

Bit Name Mode Description Default

15: 12 LED3 m ode select R/ W This is a st icky bit .

Select  from  LED m odes 0 through 15.

CMODE

11: 8 LED2 m ode select R/ W This is a st icky bit .

Select  from  LED m odes 0 through 15.

CMODE

7: 4 LED1 m ode select R/ W This is a st icky bit .

Select  from  LED m odes 0 through 15.

CMODE

3: 0 LED0 m ode select R/ W This is a st icky bit .

Select  from  LED m odes 0 through 15.

CMODE

Table 32. Auxiliary Control and Status, Address 28 (0x1C) (continued)

Bit Name Mode Description Default
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The following table shows the LED funct ional m odes that  can be program m ed into any 

of the device’s LED outputs. For more informat ion about  accessing or reading the status 

of the outputs, see Table 33, page 60. 

4.2.25 LED Behavior

The bits in register 30 cont rol and enable you to read the status of the pulse or blink 

rate of the device LEDs. The following table shows the set t ings you can write to the 

register or read from  the register. 

Table 34. Available LED Mode Settings

Bit Setting LED Indicates

0000 Link/ act iv ity, Mode 0

0001 Link1000/ act iv ity, Mode 1

0010 Link100/ act iv ity, Mode 2

0011 Link10/ act iv ity, Mode 3

0100 Link100/ 1000/ act iv ity, Mode 4

0101 Link10/ 1000/ act iv ity, Mode 5

0110 Link10/ 100/ act iv ity, Mode 6

0111 Fiber_link/ act iv ity, Mode 7

1000 Duplex/ collision, Mode 8

1001 Collision, Mode 9

1010 Act iv ity, Mode 10

1011 Fiber_act iv ity, Mode 11

1100 Autoneg_Fault ,  Mode 12

1101 Serial mode (on LED0 and LED1 on PHY0 only) , Mode 13

1110 Force LED off, Mode 14

1111 Force LED on, Mode 15

Table 35. LED Behavior, Address 30 (0x1E)

Bit Name Mode Description Default

15 Copper and fiber 

LED com bine disable

R/ W This is a st icky bit .

0 =  Com bine enabled (Copper/

Fiber on Link/ LinkXXXX/ Act ivity 

LED) .

1 =  Disable com binat ion (Link/

LinkXXXX/ Act ivity LED indicates 

copper only) .

0

14 Act ivity output  

select

R/ W This is a st icky bit .

1 =  Act iv ity LED becomes 

TX_Act ivity and Fiber Act ivity LED 

becom es RX_Act ivity.

0 =  TX and RX act ivity both 

displayed on Act ivity LEDs.

0

12 LED pulsing enable R/ W This is a st icky bit .

0 =  Norm al operat ion.

1 =  LEDs pulse with a 5-kHz, 

20%  duty cycle when act ive.

0
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Note Bits 29.11: 10 are cont rolled only by port  0 and affect  the behavior of all ports.

4.3 Extended Page Registers

To provide funct ionality beyond the I EEE802.3-specified 32 registers and main device 

registers, the VSC8558 device includes an extended set  of registers that  provide an 

addit ional 15 register spaces.

11: 10 LED blink/

pulse-st retch rate

R/ W This is a st icky bit .

00 =  2.5-Hz blink rate /  400 ms 

pulse-st retch.

01 =  5-Hz blink rate /  200 m s 

pulse-st retch.

10 =  10-Hz blink rate /  100 m s 

pulse-st retch.

11 =  20-Hz blink rate /  50 m s 

pulse-st retch.

CMODE

9 Reserved RO

8 LED3 pulse-st retch/

blink select

R/ W This is a st icky bit .

1 =  Pulse-st retch.

0 =  Blink.

CMODE

7 LED2 pulse-st retch/

blink select

R/ W This is a st icky bit .

1 =  Pulse-st retch.

0 =  Blink.

CMODE

6 LED1 pulse-st retch/

blink select

R/ W This is a st icky bit .

1 =  Pulse-st retch.

0 =  Blink.

CMODE

5 LED0 pulse-st retch/

blink select

R/ W This is a st icky bit .

1 =  Pulse-st retch.

0 =  Blink.

CMODE

4 Reserved RO

3 LED3 com bine 

feature disable

R/ W This is a st icky bit .

0 =  Com bine enabled ( link/

act iv ity, duplex/ collision) .

1 =  Disable com binat ion ( link 

only, duplex only) .

CMODE

2 LED2 com bine 

feature disable

R/ W This is a st icky bit .

0 =  Com bine enabled ( link/

act iv ity, duplex/ collision) .

1 =  Disable com binat ion ( link 

only, duplex only) .

CMODE

1 LED1 com bine 

feature disable

R/ W This is a st icky bit .

0 =  Com bine enabled ( link/

act iv ity, duplex/ collision) .

1 =  Disable com binat ion ( link 

only, duplex only) .

CMODE

0 LED0 com bine 

feature disable

R/ W This is a st icky bit .

0 =  Com bine enabled ( link/

act iv ity, duplex/ collision) .

1 =  Disable com binat ion ( link 

only, duplex only) .

CMODE

Table 35. LED Behavior, Address 30 (0x1E) (continued)

Bit Name Mode Description Default
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To access the extended page registers (16E through 30E) , enable extended register 

access by writ ing 0x0001 to register 31. For more informat ion, see Table 37, page 63.

When extended page register access is enabled, reads and writes to registers 16 

through 30 affect  the extended registers 16E through 30E instead of those sam e 

registers in the I EEE-specified register space. Registers 0 through 15 are not  affected 

by the state of the extended page register access.

Writ ing 0x0000 to register 31 restores the main register access.

The following table lists the addresses and register names in the extended register 

page space. These registers are accessible only when the device register 31 is set  to 

0x0001. 

4.3.1 Extended Page Access

The register at  address 31 cont rols the access to both the extended and GPI O registers 

for the VSC8558 device. Accessing the GPI O page register space is sim ilar to accessing 

the extended page registers. The following table shows the set t ings available.

Table 36. Extended Registers Page Space

Register Address Register Name

16E SerDes Media cont rol

17E SerDes MAC cont rol

18E CRC good counter

19E SI GDET cont rol

20E Extended PHY cont rol 3

21E EEPROM interface status and cont rol

22E EEPROM data read or write

23E Extended PHY cont rol 4

24E VeriPHY 1

25E VeriPHY 2

26E VeriPHY 3

27E Reserved

28E Reserved

29E Ethernet  packet  generator (EPG)  1

30E EPG 2

Table 37. Extended Page Access, Address 31 (0x1F)

Bit Name Mode Description Default

15: 0 Extended/ GPI O 

page register access

R/ W 0x0000 =  Register 16 through 30 accesses 

m ain register space

0x0001 =  Register 16 through 30 accesses 

extended register space

0x0010 =  Register 0 through 30 accesses 

GPI O register space

0x0000
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4.3.2 SerDes Media Control

Register 16E, which is accessible only when extended register access has been enabled, 

cont rols the SerDes media interface. The following table shows the set t ings available. 

4.3.3 SerDes MAC Control

Register 17E, which is accessible only when extended register access has been enabled, 

cont rols the output  swing of the VSC8558 device SerDes MAC. The following table 

shows the set t ings available. 

Table 38. SerDes Media Auto-Negotiation Control/Status, Address 16E (0x10)

Bit Name Mode Description Default

15: 14 Transm it  rem ote 

fault

R/ W Rem ote fault  indicat ion sent  to link partner 

(LP) .

00

13: 12 Link partner (LP)  

rem ote fault

RO Rem ote fault  bits sent  by LP during 

auto-negot iat ion.

00

11 Parallel detect R/ W 1 =  Enables parallel detect  of 

auto-negot iat ion enabled and disabled 

devices.

0

10 SerDes m edia signal 

detect

RO Signal detect  indicat ion on m edia interface. 0

9: 0 Reserved RO

Table 39. SerDes MAC Control, Address 17E (0x11)

Bit Name Mode Description Default

15: 8 Reserved RO

7: 5 SerDes media 

output  swing cont rol

R/ W This is a st icky bit .

000 =  400 m V (peak- to-peak) .

001 =  600 m V (peak- to-peak) .

010 =  800 m V (peak- to-peak) .

011 =  1000 m V (peak- to-peak) .

100 =  1200 m V (peak- to-peak) .

101 =  1400 m V (peak- to-peak) .

110 and 111 =  Reserved.

4: 2 SerDes MAC output  

swing cont rol

R/ W This is a st icky bit .

000 =  400 m V (peak- to-peak) .

001 =  600 m V (peak- to-peak) .

010 =  800 m V (peak- to-peak) .

011 =  1000 m V (peak- to-peak) .

100 =  1200 m V (peak- to-peak) .

101 =  1400 m V (peak- to-peak) .

110 and 111 =  Reserved.

100

1: 0 Reserved RO
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4.3.4 CRC Good Counter

Register 18E makes it  possible to read the contents of the CRC good counter;  the 

number of CRC rout ines that  have executed successfully. The following table shows the 

readouts you can expect . 

4.3.5 SIGDET Control

Register 19E cont rols the SI GDET pin is act ive high or low. The following table shows 

the set t ings available. 

4.3.6 Extended PHY Control

Register 20E cont rols the device Act iPHY sleep t imer, its wake-up t imer, the frequency 

of the CLKOUT signal, and its link speed downshift ing feature. The following table 

shows the set t ings available. 

Table 40. CRC Good Counter, Address 18E (0x12)

Bit Name Mode Description Default

15 Packet  since last  

read

RO This is a self- clear ing bit .

1 =  Packet  received since last  read.

0

14 Reserved RO

13: 0 CRC good counter 

contents

RO This is a self- clear ing bit .

Counter containing the num ber of packets 

with valid CRCs;  this counter does not  

saturate and will roll over.

0x000

Table 41. SIGDET Control, Address 19E (0x13)

Bit Name Mode Description Default

15: 1 Reserved RO

0 SI GDET pin polar ity R/ W 1 =  Act ive low.

0 =  Act ive high.

CMODE

Table 42. ActiPHY Control, Address 20E (0x14)

Bit Name Mode Description Default

15 Disable carrier 

extension

R/ W 1 =  Disable. 0

14: 13 Act iPHY sleep t im er R/ W This is a st icky bit .

00 =  1 second.

01 =  2 seconds.

10 =  3 seconds.

11 =  4 seconds.

01

12: 11 Act iPHY wake-up 

t imer (1)
R/ W This is a st icky bit .

00 =  160 ms.

01 =  400 ms.

10 =  800 ms.

11 =  2 seconds.

00

10: 9 Reserved RO
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4.3.7 EEPROM Interface Status and Control

Register 21E is used to affect  cont rol over device funct ion when you have incorporated 

a startup EEPROM into your design. 

8 CLKOUT Frequency (2) R/ W This is a st icky bit .

1 =  156.25 MHz.

0 =  125 MHz.

CMODE

7: 6 Media mode status RO 00 =  No m edia selected. 

01 =  Copper m edia selected. 

10 =  SerDes m edia selected. 

11 =  Reserved.

5 Reserved RO

4 Enable link speed 

auto-downshift  

feature

R/ W This is a st icky bit .

1 =  Enable auto link speed downshift  from  

1000BASE-T.

CMODE

3: 2 Link speed 

auto-downshift  

cont rol

R/ W This is a st icky bit .

00 =  Downshift  after 2 failed 1000BASE-T 

auto-negot iat ion at tem pts.

01 =  Downshift  after 3 failed 1000BASE-T 

auto-negot iat ion at tem pts.

10 =  Downshift  after 4 failed 1000BASE-T 

auto-negot iat ion at tem pts.

11 =  Downshift  after 5 failed 1000BASE-T 

auto-negot iat ion at tem pts.

01

1 Link speed 

auto-downshift  status

RO 0 =  No downshift .

1 =  Downshift  is required or has occurred.

0

0 Reserved RO

1. There is a design considerat ion related to this feature. For m ore inform at ion, see “Act iPHY 

Wake Tim er Needs to be Set  to ‘11’,”  page 106.

2. Bit  8 is valid only on PHY_0.

Table 43. EEPROM Interface Status and Control, Address 21E (0x15)

Bit Name Mode Description Default

15 Reserved RO

14 Re- read EEPROM 

after software reset

R/ W This is a super-st icky bit .

1 =  Contents of EEPROM to be re- read 

after software reset .

0

13 Enable EEPROM 

access

R/ W This is a self- clear ing bit .

1 =  Execute read or write EEPROM 

based on the set t ings of register bit  

21E.12.

0

12 EEPROM read or 

write

R/ W 1 =  Read from  EEPROM.

0 =  Write to EEPROM.

1

11 EEPROM ready RO 1 =  EEPROM is ready for read or 

write.

1

Table 42. ActiPHY Control, Address 20E (0x14) (continued)

Bit Name Mode Description Default
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4.3.8 EEPROM Data Read/Write

Register 22E in the extended register space enables access to the contents of the 

external EEPROM in your design. The following table shows the writes needed to obtain 

the data from  the external device. 

4.3.9 PoE and Miscellaneous Functionality

The register at  address 23E consists of the fourth set  bits that  cont rol various aspects 

of inline powering and the CRC error counter in the VSC8558. 

Note Bits 9: 8 are only valid if bit  10 is set .

10: 0 EEPROM address R/ W Sets the address of the EEPROM to 

which the read or write is to be 

directed.

00000000000

Table 44. EEPROM Read or Write, Address 22E (0x16)

Bit Name Mode Description Default

15: 8 EEPROM read data RO Eight-bit  data read from  EEPROM;  

requires set t ing register 21E, bit  13.

0x00

7: 0 EEPROM write data R/ W Eight-bit  data to be writ ten to EEPROM. 0x00

Table 45. Extended PHY Control 4, Address 23E (0x17)

Bit Name Mode Description Default

15: 11 PHY address RO PHY address;  latched on reset . CMODE

10 I n-Line powered 

device detect ion

R/ W This is a st icky bit .

1 =  Enabled.

0

9: 8 I n- line powered 

device detect ion 

status

RO 00 =  Searching for devices.

01 =  Device found;  requires inline power.

10 =  Device found;  does not  require 

inline power.

11 =  Reserved.

00

7: 0 CRC error counter RO This is a self-clear ing bit .

CRC error counter for the Ethernet  packet  

generator. The value saturates at  0xFF 

and subsequent ly clears when read and 

restarts count .

0x00

Table 43. EEPROM Interface Status and Control, Address 21E (0x15) 

Bit Name Mode Description Default
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4.3.10 VeriPHY Control 1

Register 24E in the extended register space provides cont rol over the device VeriPHY 

diagnost ics features. There are three separate VeriPHY cont rol registers. The following 

table shows the set t ings available and describes the readouts you can expect . 

Note The resolut ion of the 6-bit  length field is 3 m eters.

4.3.11 VeriPHY Control 2

The register at  address 25E consists of the second of the three device registers that  

provide cont rol over VeriPHY diagnost ics features. The following table shows the 

readouts you can expect . 

Note The resolut ion of the 6-bit  length field is 3 m eters.

4.3.12 VeriPHY Control 3

The register at  address 26E consists of the third of the three device registers that  

provide cont rol over VeriPHY diagnost ics features. Specifically, this register provides 

Table 46. VeriPHY Control Register 1, Address 24E (0x18)

Bit Name Mode Description Default

15 VeriPHY t r igger R/ W This is a self-clear ing bit .

1 =  Tr iggers the VeriPHY algorithm ;  clears 

when VeriPHY has com pleted;  set t ings in 

registers 24E through 26E becom e valid 

after this bit  clears.

0

14 VeriPHY valid RO 1 =  VeriPHY results in registers 24E through 

26E are valid.

0

13: 8 Pair A (1-2)  distance RO Loop length or distance to anom aly for pair  A 

(1-2) .

0x00

7: 6 Reserved RO  

5: 0 Pair B (3-6)  distance RO Loop length or distance to anom aly for pair  B 

(3-6) .

0x00

Table 47. VeriPHY Control Register 2, Address 25E (0x19)

Bit Name Mode Description Default

15: 14 Reserved RO

13: 8 Pair C (4-5)  distance RO Loop length or distance to anom aly for

pair  C (4 and 5)

0x00

7: 6 Reserved RO  

5: 0 Pair D (7-8)  distance RO Loop length or distance to anom aly for

pair  D (7 and 8)

0x00
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inform at ion about  the term inat ion status ( fault  condit ion)  for all four link partner pairs. 

The following table shows the readouts you can expect . 

The following table shows the m eanings for the various fault  codes. 

4.3.13 Reserved Extended Registers

The bits in the extended register page space at  addresses 27E and 28E (0x1B and 

0x1C, respect ively)  are reserved.

4.3.14 Ethernet Packet Generator Control 1

The EPG cont rol register provides access to and cont rol of various aspects of the EPG 

test ing feature. There are two, separate EPG cont rol registers. The following table 

shows the set t ing available in the first  register. 

Table 48. VeriPHY Control Register 3, Address 26E (0x1A)

Bit Name Mode Description Default

15: 12 Pair A (1 and 2)  

term inat ion status

RO Term inat ion fault  for pair  A (1 and 2) 0x00

11: 8 Pair B (3 and 6)  

term inat ion status

RO Term inat ion fault  for pair  B (3 and 4) 0x00

7: 4 Pair C (4 and 5)  

term inat ion status

RO Term inat ion fault  for pair  C (4 and 5) 0x00

3: 0 Pair D (7 and 8)  

term inat ion status

RO Term inat ion fault  for pair  D (7 and 8) 0x00

Table 49. VeriPHY Control Register 3 Fault Codes

Code Denotes

0000 Correct ly term inated pair

0001 Open pair

0010 Shorted pair

0100 Abnorm al term inat ion

1000 Cross-pair  short  to pair  A

1001 Cross-pair  short  to pair  B

1010 Cross-pair  short  to pair  C

1011 Cross-pair  short  to pair  D

1100 Abnorm al cross-pair  coupling with pair  A

1101 Abnorm al cross-pair  coupling with pair  B

1110 Abnorm al cross-pair  coupling with pair  C

1111 Abnorm al cross-pair  coupling with pair  D

Table 50. EPG Control Register 1, Address 29E (0x1D)

Bit Name Mode Description Default

15 EPG enable R/ W 1 =  Enable EPG 0
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The following informat ion applies to the EPG cont rol number 1:

• Do not  run the EPG when the VSC8558 device is connected to a live network.

• Bit  29E.13 (Cont inuous EPG m ode cont rol) :  When enabled, this m ode causes the 

device to send cont inuous packets. When disabled, the device cont inues to send 

packets only unt il it  reaches the next  10,000-packet  increment  mark. I t  then 

ceases to send packets.

• The six-byte dest inat ion address in bits 9: 6 is assigned one of 16 addresses in the 

range of 0xFF FF FF FF FF F0 through 0xFF FF FF FF FF FF.

• The six-byte source address in bits 5: 2 is assigned one of 16 addresses in the range 

of 0xFF FF FF FF FF F0 through 0xFF FF FF FF FF FF.

• I f any of bits 13: 0 are changed while the EPG is running (bit  14 is set  to 1) , bit  14 

must  be cleared and then set  back to 1 for the change to take effect  and to restart  

the EPG.

4.3.15 Ethernet Packet Generator Control 2

The register at  address 30E consists of the second of bits that  provide access to and 

cont rol over various aspects of the EPG test ing feature. For informat ion about  the first  

set  of EPG cont rol bits, see Table 50, page 69. The following table shows the set t ings 

available. 

14 EPG run or stop R/ W 1 =  Run EPG 0

13 Transm ission 

durat ion

R/ W 1 =  Cont inuous (sends in 10,000-packet  

increments)

0 =  Send 30,000,000 packets and stop

0

12: 11 Packet  length R/ W 00 =  125 bytes

01 =  64 bytes

10 =  1518 bytes

11 =  10,000 bytes (Jum bo packet )

0

10 I nter-packet  gap R/ W 1 =  8,192 ns

0 =  96 ns

0

9: 6 Dest inat ion address R/ W Lowest  nibble of the 6-byte dest inat ion 

address

0001

5: 2 Source address R/ W Lowest  nibble of the 6-byte dest inat ion 

address

0000

1 Payload type R/ W 1 =  Random ly generated payload pat tern

0 =  Fixed based on payload pat tern 

0

0 Bad fram e check 

sequence (FCS)  

generat ion

R/ W 1 =  Generate packets with bad FCS

0 =  Generate packets with good FCS

0

Table 51. EPG Control Register 2, Address 30E (0x1E)

Bit Name Mode Description Default

15: 0 EPG packet  payload R/ W Data pat tern repeated in the payload of 

packets generated by the EPG

0x00

Table 50. EPG Control Register 1, Address 29E (0x1D) (continued)

Bit Name Mode Description Default
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Note I f any of bits 15: 0 in this register are changed while the EPG is running (bit  14 

of register 29E is set  to 1) , that  bit  (29E.14)  must  first  be cleared and then set  back to 

1 for the change to take effect  and to restart  the EPG.

4.4 General-Purpose I/O Registers

Accessing the GPI O page register space is sim ilar to accessing the extended page 

registers. Set  register 31 to 0x0010. This sets all 32 registers to the GPI O page register 

space.

To restore main register page access, write 0x0000 to register 31.

The following table lists the addresses and register names in the GPI O register page 

space. These registers are accessible only when the device register 31 is set  to 0x0010. 

4.4.1 Reserved GPIO Registers

The bits in registers 0G to 12G of the GPI O register page space are reserved.

4.4.2 SIGDET Control Register

The SI GDET cont rol register configures GPI O pins 7: 0 to be either SI GDET pins for each 

port  or GPI O pins. The following table shows the values that  can be writ ten. 

Table 52. General-Purpose Registers Page Space

Register Address Register Name

0G through 12G Reserved

13G SI GDET cont rol

14G Reserved

15G GPI O input

16G GPI O output

17G GPI O output  enable

18G 100BASE-FX cont rol

19G through 30G Reserved

Table 53. SIGDET Control, Address 13G (0x0D)

Bit Name Mode Description Default

15: 14 SI GDET7 cont rol R/ W 00 =  Norm al SI GDET operat ion

01, 10 =  Reserved

11 =  Cont rolled by MI I  registers 15G to 17G

0x00

13: 12 SI GDET6 cont rol R/ W 00 =  Norm al SI GDET operat ion

01, 10 =  Reserved

11 =  Cont rolled by MI I  registers 15G to 17G

0x00

11: 10 SI GDET5 cont rol R/ W 00 =  Norm al SI GDET operat ion

01, 10 =  Reserved

11 =  Cont rolled by MI I  registers 15G to 17G

0x00
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4.4.3 GPIO Input Register

The input  register contains inform at ion about  the input  to the device GPI O pins. Read 

from  this register to access the data on the device GPI O pins. The following table shows 

the readout  you can expect . 

4.4.4 GPIO Output Register

The output  register allows you to access and cont rol the output  from  the device GPI O 

pins. The following table shows the values you can write. 

4.4.5 GPIO Pin Configuration

Register 17G in the GPI O register space cont rols whether a part icular GPI O pin 

funct ions as an input  or an output . The following table shows the set t ings available. 

9: 8 SI GDET4 cont rol R/ W 00 =  Norm al SI GDET operat ion

01, 10 =  Reserved

11 =  Cont rolled by MI I  registers 15G to 17G

0x00

7: 6 SI GDET3 cont rol R/ W 00 =  Norm al SI GDET operat ion

01, 10 =  Reserved

11 =  Cont rolled by MI I  registers 15G to 17G

0x00

5: 4 SI GDET2 cont rol R/ W 00 =  Norm al SI GDET operat ion

01, 10 =  Reserved

11 =  Cont rolled by MI I  registers 15G to 17G

0x00

3: 2 SI GDET1 cont rol R/ W 00 =  Norm al SI GDET operat ion

01, 10 =  Reserved

11 =  Cont rolled by MI I  registers 15G to 17G

0x00

1: 0 SI GDET0 cont rol R/ W 00 =  Norm al SI GDET operat ion

01, 10 =  Reserved

11 =  Cont rolled by MI I  registers 15G to 17G

0x00

Table 54. GPIO Input, Address 15G (0x0F)

Bit Name Mode Description Default

15: 0 GPI O [ 15: 0]  input RO Data read from  the GPI O pins 0x00

Table 55. GPIO Output, Address 16G (0x10)

Bit Name Mode Description Default

15: 0 GPI O [ 15: 0]  output R/ W Data writ ten out  on the GPI O pins 0x00

Table 56. GPIO Input/Output Configuration, Address 17G (0x11)

Bit Name Mode Description Default

15: 0 GPI O [ 15: 0]  input  or 

output  enable

R/ W 1 =  Pin is configured as an output .

0 =  Pin is configured as an input .

0x00

Table 53. SIGDET Control, Address 13G (0x0D) (continued)

Bit Name Mode Description Default
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4.4.6 100BASE-FX Control Register

The 100BASE-FX cont rol register can configure each PHY within the device to be in 

100BASE-FX mode. The following table shows the values that  can be writ ten. 

Example 1 To configure all PHYs to 100BASE-FX mode, first  ensure bit  15 =  0, then 

set  bit  11 =  1 and bits 7: 0 =  0x01, and then reset  bit  15 =  1. 

Example 2 To configure an individual PHY to 100BASE-FX mode, first  ensure bit  15 =  

0, then set  bits 10: 8 to the correct  PHY number to be configured for 100BASE-FX, then 

set  bits 7: 0 =  0x01, and then reset  bit  15 =  1. Repeat  these steps for each individual 

PHY.

4.5 CMODE

The informat ion in this sect ion consists of a detailed descript ion of the m ethods you can 

use to configure the VSC8558 device using its CMODE pins. I t  includes descript ions of 

the registers that  work together with the CMODE pins to cont rol the device funct ion.

There are eight  configurat ion m ode (CMODE) pins on the VSC8558 device. For more 

inform at ion about  the physical locat ion of the CMODE pins, see “Pin Descript ions,”  

page 92. Each of the CMODE pins m aps to four configurat ion bits, which m eans that  

each pin cont rols 16 possible set t ings for the device. 

Table 57. 100BASE-FX Control, Address 18G (0x12)

Bit Name Mode Description Default

15 Act ivate 100BASE-FX R/ W 0 =  No act ion

1 =  Act ivate 100BASE-FX based on bits 

11: 0

0

14: 12 Reserved RO 000

11 100BASE-FX on all 

PHYs

R/ W 0 =  No 100BASE-FX on all PHYs

1 =  Configure 100BASE-FX on all PHYs

0

10: 8 I ndividual 100BASE-FX 

set t ing

R/ W PHY num ber to be configured for 

100BASE-FX m ode

000

7: 0 100BASE-FX m ode R/ W 0x00 =  No 100BASE-FX

0x01 =  100BASE-FX m ode

0x02 to 0xFF =  Reserved

0x00
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4.5.1 CMODE Pins and Related Functions

The following table lists the pin numbers and device funct ionality that  is cont rolled by 

each configurat ion bit . 

4.5.2 Functions and Related CMODE Pins 

The following table lists the pin and bit  set t ings according to the device funct ion and 

CMODE pin used to configure it .  

Table 58. CMODE Configuration Pins and Device Functions

CMODE Pin Bit 3 (MSB) Control Bit 2 Controls Bit 1 Controls Bit 0 (LSB) Controls

7 Reserved

Always set  to logic 0

Link speed downshift Speed and duplex [ 1] Speed and duplex [ 0]

6 MAC auto-negot iat ion Act iPHY Advert ise asym m etr ic 

pause

Advert ise sym m et ric 

pause

5 Media interface [ 2] SI GDET polar ity Clock speed 125 MHz 

or 156 MHz select ion

CLKOUT enable

4 Media interface [ 1] LED fiber/ copper 

com bine

LED blink or pulse 

st retch [ 1]

LED blink or pulse 

st retch [ 0]

3 Media interface [ 0] LED3 com bine or 

separate

LED3 [ 1] LED3 [ 0]

2 PHY address reversal LED2 com bine or 

separate

LED2 [ 1] LED2 [ 0]

1 PHY address [ 4] LED1 com bine or 

separate

LED1 [ 1] LED1 [ 0]

0 PHY address [ 3] LED0 com bine or 

separate

LED0 [ 1] LED0 [ 0]

Table 59. Device Functions and Associated CMODE Pins

Function

Sets MII 

Register

CMODE 

Pin Bit Description

Link speed 

downshift

Register 20E, 

bit  4

7 2 0 =  Link only according to the auto-negot iat ion 

resolut ion.

1 =  Enable link speed downshift  feature.

Speed and duplex Register 4, 

bits 8: 5 and 

Register 9, 

bits 9: 8

7 1 and 0 00 =  10/ 100/ 1000BASE-T FDX/ HDX. 1000BASE-X FDX/

HDX.

01 =  10/ 100/ 1000BASE-T FDX;  10/ 100BASE-T HDX. 

1000BASE-X FDX.

10 =  1000BASE-T FDX only.

11 =  10/ 100BASE-T FDX/ HDX.

MAC 

auto-negot iat ion

Register 23, 

bit  13

6 3 0 =  Disabled.

1 =  Enabled.

Act iPHY Register 28, 

bit 6

6 2 0 =  Disabled.

1 =  Enabled.

Advert ise 

asym metr ic pause

Register 4, 

bit 11

6 1 0 =  Not  advert ised.

1 =  Advert ised.

Advert ise 

symm etr ic pause

Register 4, 

bit 10

6 0 0 =  Not  advert ised.

1 =  Advert ised.
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Media interface 

[ 2: 0]

Register 23, 

bits 10: 8

5, 4, 3 3 000 =  Cat5 copper only.

001 =  SerDes m edia pass- through. No auto-negot iat ion 

perform ed by the PHY.

010 =  1000BASE-X Fiber/ SFP with auto-negot iat ion 

perform ed by the PHY.

101 =  Auto-Media Sense with Cat5 media and SerDes 

m edia pass- through.

110 =  Auto-Media Sense with Cat5 media and 

1000BASE-X Fiber/ SFP with auto-negot iat ion performed 

by PHY.

100, 011, 111 =  Reserved.

SI GDET polarity Register 19E, 

bit 0

5 2 0 =  Act ive high.

1 =  Act ive low.

Clock speed Register 20E, 

bit 8

5 1 0 =  125 MHz.

1 =  156.2 MHz.

CLKOUT enable Register 18, 

bit  0

5 0 0 =  Disabled.

1 =  Enabled.

LED fiber/ copper 

combine 

Register 30, 

bit  15

4 2 0 =  Com bine enabled (Copper/ Fiber on Link/ LinkXXXX/

Act ivity LED) .

1 =  Disable combinat ion (Link/ LinkXXXX/ Act iv ity LED 

indicates copper only) .

LED blink/ pulse 

st retch rate

Register 30, 

bits 11: 10

4 1 and 0 00 =  2.5 Hz blink rate, 400 ms pulse st retch.

01 =  5.0 Hz blink rate, 200 ms pulse st retch.

10 =  10.0 Hz blink rate, 100 ms pulse st retch.

11 =  20.0 Hz blink rate, 50 ms pulse st retch.

LED_3, LED_2, 

LED_1, and LED_0 

com bine or 

separate

Register 30, 

bits 3: 0

3, 2, 1, 

and 0

2 0 =  Link, Link10, Link100, Link1000, Link10/ 100, 

Link10/ 1000, Link100/ 1000.

LEDs blink or flash when act ivity is present .

Also, duplex LED blinks or flashes when collision is 

present .

1 =  Link, Link10, Link100, Link1000, Link10/ 100, 

Link10/ 1000, Link100/ 1000.

LEDs indicate status only.

Also, duplex LED indicates duplex status only.

LED_3 indicat ion 

funct ion

Register 29, 

bits 15: 12

3 1 and 0 00 =  Duplex or collision.

01 =  Link100 or act iv ity.

10 =  Act iv ity.

11 =  Fiber_Link/ Fiber_Act ivity.

Address reversal 2 3 0 =  Norm al funct ioning.

PHY address 0: 7 =  Port  0: 7.

1 =  Reversed funct ioning.

PHY address 7: 0 =  Port  0: 7.

LED_2 indicat ion 

funct ion

Register 29, 

bits 11: 8

2 1 and 0 00 =  Link or act ivity.

01 =  Duplex or collision.

10 =  Fiber_Act iv ity.

11 =  Link10 or act iv ity.

Table 59. Device Functions and Associated CMODE Pins (continued)

Function

Sets MII 

Register

CMODE 

Pin Bit Description
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Note The MAC auto-negot iat ion, LED_0, LED_1, LED_2, and LED_3 set t ings available 

using the CMODE pins and configurat ion bits is lim ited. For full funct ionality, use the 

registers. For m ore informat ion about  using the registers for these and other funct ions, 

see “Registers,”  page 42.

4.5.3 CMODE Resistor Values

To affect  an aspect  of the VSC8558 device configurat ion, find the parameter in Table 58, 

page 74 or in Table 59, page 74, and connect  the associated pin to the resistor specified 

in the following table. This sets the bits as shown. 

Using resistors with the CMODE pins can be opt ional in designs that  access the device’s 

MDC/ MDI O pins. I n designs that  do this, all configurat ions otherwise affected on the 

device by using the CMODE pins can be changed using the regular device register 

PHY address [ 4: 3] 1 and 0 3 Sets the two MSBs of the PHY address.

LED_1 indicat ion 

funct ion

Register 29, 

bits 7: 4

1 1 and 0 00 =  Link100 or act iv ity.

01 =  Link100/ 1000 or act ivity.

10 =  Link 10/ 100 or act iv ity.

11 =  Fiber_Link/ Fiber_Act ivity.

LED_0 indicat ion 

funct ion

Register 29, 

bits 3: 0

0 1 and 0 00 =  Link1000 or act iv ity.

01 =  Link100/ 1000 or act ivity.

10 =  Act iv ity.

11 =  Link or act iv ity.

Table 60. CMODE Resistor Values and Resultant Bit Settings

With CMODE 

Pin Tied To

With 1% 

Resistor Value

Set

Bit 3 (MSB) 

to:

Set

Bit 2 to:

Set

Bit 1 to:

Set

Bit 0 (LSB) to:

VSS 0 0 0 0 0

VSS 2.26 kΩ 0 0 0 1

VSS 4.02 kΩ 0 0 1 0

VSS 5.90 kΩ 0 0 1 1

VSS 8.25 kΩ 0 1 0 0

VSS 12.1 kΩ 0 1 0 1

VSS 16.9 kΩ 0 1 1 0

VSS 22.6 kΩ 0 1 1 1

VDD33 0 1 0 0 0

VDD33 2.26 kΩ 1 0 0 1

VDD33 4.02 kΩ 1 0 1 0

VDD33 5.90 kΩ 1 0 1 1

VDD33 8.25 kΩ 1 1 0 0

VDD33 12.1 kΩ 1 1 0 1

VDD33 16.9 kΩ 1 1 1 0

VDD33 22.6 kΩ 1 1 1 1

Table 59. Device Functions and Associated CMODE Pins (continued)

Function

Sets MII 

Register

CMODE 

Pin Bit Description
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set t ings, and all the CMODE pins can be pulled to VSS (ground) . However, in this case, 

the PHYADDR [ 4: 3]  and the PHYADD_REVERSAL set t ings st ill require CMODE 

configurat ion. This configurat ion can be set  by connect ing these pins to either the 

VDD33 or VSS pins.

4.6 EEPROM

The VSC8558 device EEPROM interface makes it  possible for you to set  up the device to 

self-configure its internal registers based on the inform at ion program m ed into and 

stored in an external device. To accom plish this, the EEPROM is read on power-up or 

de-assert ion of the NRESET bit . For field configurability, the EEPROM can also be 

accessed using VSC8558 device registers 21E and 22E.

The EEPROM you use to interface to the VSC8558 device must  have a two-wire 

interface. A device such as the Atm el part  AT24CXXX is suggested.

As defined by the interface, data is clocked from  the VSC8558 device on the falling 

edge of EECLK. The device determ ines that  an external EEPROM is present  if EEDAT is 

connected to a 4.7-kΩ external pull-up resistor. The EEDAT pin can be left  float ing or 

grounded to indicate that  no EEPROM is present .

4.6.1 EEPROM Contents Description

When an EEPROM is present , the VSC8558 device looks for the command header, 

0xBDBD at  address 0 and 1 of the EEPROM. The address is incremented by 256 unt il 

the header is found. I f the header is not  found or no EEPROM is connected, the 

VSC8558 device bypasses the EEPROM read step.

When an EEPROM is present , the VSC8558 device waits for an acknowledgem ent  for 

approxim ately three seconds ( in accordance with the ATMEL EEPROM protocol) . I f there 

is no acknowledgem ent  for three seconds, the VSC8558 device aborts its at tem pt  to 

connect  to the EEPROM and reverts to its otherwise norm al operat ing m ode. 

After the header value is found, the two-byte address value shown in the following table 

indicates the EEPROM word address where the configurat ion contents for the device are 

located. At  the base address locat ion, the next  set  of bytes indicates where the 

configurat ion data contents to be programmed into the VSC8558 device are located. 

The first  address points to the data comm on to all PHYs. Each subsequent  address 

locat ion points to each individual PHY’s configurat ion contents. At  each program m ing 

locat ion, the two bytes represent  the total number of bytes (11 bits long, with MSB 

first )  where the Total_Number_Bytes[ 10: 0]  is equal to the number of SMI  writes 

mult iplied by 3 (one byte for SMI  port  and register address and two bytes for data) . 

Data is read from  the EEPROM sequent ially unt il all SMI  write com m ands are 

completed.

Table 61. EEPROM Configuration Contents

10-bit Address Content (Bits 7:0)

0 0xBD

1 0xBD

2 PHY_ADDR[ 4: 2] , 00, Base_Address_Locat ion[ 10: 8]

3 Base_Address_Locat ion[ 7: 0]  (K)
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Address length not  specified

K 00000, Com mon_Config_Base_Address[ 10: 8]

K+ 1 Com m on_Config_Base_Address[ 7: 0]  (X)

K+ 2 00000, PHY0_Specific_Config_Base_Address[ 10: 8]

K+ 3 PHY0_Specific_Config_Base_Address[ 7: 0]  (Y)

K+ 4 00000, PHY1_Specific_Config_Base_Address[ 10: 8]

K+ 5 PHY1_Specific_Config_Base_Address[ 7: 0]

K+ 6 00000, PHY2_Specific_Config_Base_Address[ 10: 8]

K+ 7 PHY2_Specific_Config_Base_Address[ 7: 0]

Address length not  specified

K+ 16 00000, PHY7_Specific_Config_Base_Address[ 10: 8]

K+ 17 PHY7_Specific_Config_Base_Address[ 7: 0]

Address length not  specified

X 00000, Total_Number_Bytes[ 10: 8]

X+ 1 Total_Number_Bytes [ 7: 0]  (M)

X+ 2 Register Address a

X+ 3 Data[ 15: 8]  to be writ ten to Register Address a

X+ 4 Data[ 7: 0]  to be writ ten to Register Address a

X+ 5 Register Address b

X+ 6 Data[ 15: 8]  to be writ ten to Register Address b

X+ 7 Data[ 7: 0]  to be writ ten to Register Address b

Address length not  specified

X+ (M-2) Register Address x

X+ (M-1) Data[ 15: 8]  to be writ ten to Register Address x

X+ M Data[ 7: 0]  to be writ ten to Register Address x

Address length not  specified

Y 00000, Total_Number_Bytes[ 10: 8]

Y+ 1 Total_Number_Bytes [ 7: 0]  (N)

Y+ 2 Register Address a

Y+ 3 Data[ 15: 8]  to be writ ten to Register Address a

Y+ 4 Data[ 7: 0]  to be writ ten to Register Address a

Address length not  specified

Y+ (N-2) Register Address x

Y+ (N-1) Data[ 15: 8]  to be writ ten to Register Address x

Y+ N Data[ 7: 0]  to be writ ten to Register Address x

Address length not  specified

Max Address

Table 61. EEPROM Configuration Contents (continued)

10-bit Address Content (Bits 7:0)
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4.6.2 Read/Write Access to the EEPROM

The VSC8558 device also has the ability to read from  and write to an EEPROM such as 

an ATMEL AT24CXXX that  is direct ly connected to its EECLK and EEDAT pins. I f it  is 

required to be able to write to the EEPROM, refer to the EEPROM’s specific datasheet  to 

ensure that  write protect ion on the EEPROM is not  set .

The following illust rat ion shows the interact ion of the VSC8558 device and the EEPROM.

Figure 18. EEPROM Read and Write Register Flow

Wait for Ready

21E.11 = 0

21E.11 = 1

Read or Write

21E.10:0 = write address

21E.12 = 0

22E.7:0 = data to write

Write EEPROM

Data

21E.10:0 = address to read

21E.12 = 1

21E.13 = 1

21E.13 = 1

Wait for Ready

21E.11 = 0

21E.11 = 1

Read EEPROM

Data

Read Data = 22E.15:8

START
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To read a value from  a specific address of the EEPROM:

1. Read the VSC8558 device register bit  21E.11 and ensure that  it  is set .

2. Write the EEPROM address to be read to register bits 21E.10: 0.

3. Set  both register bits 21E.12 and 21E.13 both to 1.

4. When register bit  21E.11 changes to 1, read the 8-bit  data value found at  register 

bits 22E.15: 8. This is the contents of the address just  read by the PHY.

To write a value to a specific address of the EEPROM:

1. Read the VSC8558 device register bit  21E.11 and ensure that  it  is set .

2. Write the address to be writ ten to register bits 21E.10: 0.

3. Set  register bit  21E.12 to 0.

4. Set  register bits 22E.7: 0 with the 8-bit  value to be writ ten to the EEPROM.

5. Set  register bit  21E.13 to 1. 

To avoid collisions during read and write t ransact ions, always wait  unt il register bit  

21E.11 changes to 1 before perform ing another EEPROM read or write operat ion.
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5 Electrical Specifications

This sect ion provides the DC characterist ics, AC characterist ics, recom m ended 

operat ing condit ions, and st ress rat ings for the VSC8558 device. I t  includes informat ion 

on the various t im ing funct ions of the device.

5.1 DC Characteristics

I n addit ion to any parameter-specific condit ions, the specificat ions listed in the 

following tables m ay be considered valid only in the environm ent  characterized by the 

specificat ions listed as recommended operat ing condit ions for the VSC8558 device. For 

more informat ion about  the recommended operat ing condit ions, see “Operat ing 

Condit ions,”  page 91.

5.1.1 VDDIO at 3.3 V

I n addit ion to any parameter-specific condit ions, the specificat ions listed in the 

following table m ay be considered valid only when:

• VDDI O is 3.3 V

• VDD33 is 3.3 V

• VDD12 is 1.2 V

• VDD12A is 1.2 V 

Table 62. DC Characteristics for Pins Referenced to VDDIO at 3.3 V

Parameter Symbol Minimum Maximum Unit Condition

Output  high voltage VOH 2.4 3.6 V I OH =  –4 m A

Output  low voltage VOL 0 0.5 V I OL =  4 m A

I nput  high voltage VI H 2.1 3.6 V

I nput  low voltage VI L –0.3 0.9 V

I nput  leakage 

current

I I LEAK –42 42 µA I nternal resistor included

Output  leakage 

current

I OLEAK –42 42 µA I nternal resistor included

Output  low current  

drive st rength

I OL 8 mA

Output  high current  

drive st rength

I OH –8 mA
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5.1.2 VDDIO at 2.5 V

I n addit ion to any parameter-specific condit ions, the specificat ions listed in the 

following table m ay be considered valid only when:

• VDDI O is 2.5 V

• VDD33 is 3.3 V

• VDD12 is 1.2 V

• VDD12A is 1.2 V 

5.1.3 VDDIO at 1.8 V

I n addit ion to any parameter-specific condit ions, the specificat ions listed in the 

following table m ay be considered valid only when:

• VDDI O is 1.8 V

• VDD33 is 3.3 V

• VDD12 is 1.2 V

• VDD12A is 1.2 V 

Table 63. DC Characteristics for Pins Referenced to VDDIO at 2.5 V

Parameter Symbol Minimum Maximum Unit Condition

Output  high voltage VOH 2.0 2.8 V I OH =  –1.0 mA

Output  low voltage VOL –0.3 0.4 V I OL =  1.0 m A

I nput  high voltage VI H 1.7 3.0 V

I nput  low voltage VI L –0.3 0.7 V

I nput  leakage current I I LEAK –32 32 µA I nternal resistor included

Output  leakage 

current

I OLEAK –32 32 µA I nternal resistor included

Output  low current  

drive st rength

I OL 6 mA

Output  high current  

drive st rength

I OH –6 mA

Table 64. DC Characteristics for Pins Referenced to VDDIO at 1.8 V

Parameter Symbol Minimum Maximum Unit Condition

Output  high voltage VOH 1.4 2.1 V I OH =  –0.5 m A

Output  low voltage VOL 0 0.3 V I OL =  0.5 mA

I nput  high voltage VI H 1.2 2.1 V

I nput  low voltage VI L 0 0.6 V

I nput  leakage 

current

I I LEAK –23 23 µA I nternal resistor included

Output  leakage 

current

I OLEAK –23 23 µA I nternal resistor included
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5.1.4 VDD at 3.3 V

I n addit ion to any parameter-specific condit ions, the specificat ions listed in the 

following table m ay be considered valid only when:

• VDDI O is 3.3 V

• VDD33 is 3.3 V

• VDD12 is 1.2 V

• VDD12A is 1.2 V 

5.1.5 MAC and SerDes Outputs

For m ore inform at ion about  the num ber and physical locat ion of the MAC and SerDes 

output  pins on the VSC8558 device, see “Pin Descript ions,”  page 92.

Output  low current  

drive st rength

I OL 4.0 mA

Output  high current  

drive st rength

I OH –4.0 mA

Table 65. DC Characteristics for Pins Referenced to VDD33 at 3.30 V

Parameter Symbol Minimum Maximum Unit Condition

Output  high voltage VOH 2.4 3.6 V I OH =  –4 m A

Output  low voltage VOL 0 0.5 V I OL =  4 m A

I nput  high voltage VI H 2.1 3.6 V

I nput  low voltage VI L –0.3 0.9 V

I nput  leakage current I I LEAK –42 42 µA I nternal resistor included

Output  leakage 

current

I OLEAK –42 42 µA I nternal resistor included

Output  low current  

drive st rength

I OL 8 mA

Output  high current  

drive st rength

I OH –8 mA

Table 66. DC Characteristics for MAC_RDP/N_n and SER_DOP/N_n Pins  

Parameter Symbol Minimum Typical Maximum Unit Condition

Frequency lock t ime TLOCK 500 µs

Output  different ial 

voltage, 

peak- to-peak

VODI FF 700 1000 1200 m V Based on 100 Ω 

different ial load.

Output  com m on 

m ode voltage

VOCM 480 540 610 m V VDD12A =  

1.20 V.

Table 64. DC Characteristics for Pins Referenced to VDDIO at 1.8 V (continued)

Parameter Symbol Minimum Maximum Unit Condition
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5.1.6 MAC and SerDes Inputs

For m ore inform at ion about  the num ber and physical locat ion of the MAC and SerDes 

input  pins on the VSC8558 device, see “Pin Descript ions,”  page 92.

5.1.7 LED Pins

I n addit ion to any parameter-specific condit ions, the specificat ions listed in the 

following table m ay be considered valid only when:

• VDDI O is 3.30 V

• VDD33 is 3.30 V

• VDD12 is 1.20 V

• VDD12A is 1.20 V

Output  r ise t im e and 

fall t im e (20%  to 

80% )

t r  ,  t f 120 200 ps

Total j it ter,  

peak- to-peak

TJ 165 220 ps Uses K28.5 test  

pat tern. Bit  error 

rate (BER)= 10 -12.

Total receive j it ter 

tolerance, 

peak- to-peak

JRXTOTAL 420 510 ps Uses K28.5 test  

pat tern. 

Output  low current  

drive st rength

I OL 8 m A

Output  high current  

drive st rength

I OH –8 m A

Output  dr iver 

im pedance per pin

ZO 50 Ω

Table 67. DC Characteristics for MAC_TDP/N_n and SER_DIP/N_n Pins

Parameter Symbol Minimum Maximum Unit Condition

Peak- to-peak input  

different ial voltage

VI DI FF 120 1400 mV Based on 100 Ω 

different ial load

I nput  com m on m ode 

voltage

VI CM 0.4 1.3 V VDD12A =  1.20 V

Table 68. DC Characteristics for LED[3:0]_n Pins  

Parameter Symbol Minimum Maximum Unit Condition

Output  high voltage VOH 2.4 3.6 V I OH =  –4.0 m A

Output  low voltage VOL 0 0.5 V I OL =  4.0 mA

Output  leakage current I OLEAK –10 10 µA

Table 66. DC Characteristics for MAC_RDP/N_n and SER_DOP/N_n Pins 

Parameter Symbol Minimum Typical Maximum Unit Condition
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5.1.8 JTAG Pins

I n addit ion to any parameter-specific condit ions, the specificat ions listed in the 

following table m ay be considered valid only when:

• VDDI O is 3.30 V

• VDD33 is 3.30 V

• VDD12 is 1.20 V

• VDD12A is 1.20 V

5.2 Current Consumption

There are two sets of current  consum pt ion values:  typical and SerDes/ SGMI I  to 

1000BASE-X mode. 

The typical current  consum pt ion values are based on nom inal voltages with all ports 

operat ing at  1000BASE-T speeds with full-duplex enabled and a 64-byte random data 

pat tern at  100%  ut ilizat ion.

Output  low current  dr ive st rength I OL 8.0 mA

Output  high current  dr ive st rength I OH –8.0 mA

Table 69. DC Characteristics for JTAG Pins

Parameter Symbol Minimum Maximum Unit Condition

Output  high voltage VOH 2.4 3.6 V I OH =  –1.5 m A

Output  low voltage VOL 0 0.5 V I OL =  1.5 m A

I nput  high voltage VI H 2.1 3.6 V

I nput  low voltage VI L –0.3 0.9 V

I nput  leakage current I I LEAK –42 42 µA I nternal resistor included

Output  leakage current I OLEAK –42 42 µA I nternal resistor included

Output  low current  

drive st rength

I OL 8 mA

Output  high current  

drive st rength

I OH –8 mA

Table 70. Typical Current Consumption

Parameter Symbol Typical Maximum Unit

Power consum pt ion under full 

t raffic condit ions

PD 5.91 W

Current  with VDDI O at  1.8 V I VDDI O 1 mA

Current  with VDDI O at  2.5 V I VDDI O 1 mA

Current  with VDDI O at  3.3 V I VDDI O 1 mA

Table 68. DC Characteristics for LED[3:0]_n Pins (continued) 

Parameter Symbol Minimum Maximum Unit Condition
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I f all eight  ports are running in SerDes/ SGMI I  to 1000BASE-X mode, the current  

consum pt ion values are as shown in the following table.

5.3 AC Characteristics

The AC specificat ions are grouped according to specific device pins and associated 

t im ing characterist ics.

5.3.1 Reference Clock Input

The following table shows the specificat ions for the reference clock input  frequency 

including various frequencies, duty cycle, and accuracy.

Current  with VDD33A at  3.3 V I VDD33A 852 mA

Current  with VDDI G at  1.2 V I VDD12 1488 mA

Current  with VDD12A at  1.2 V I VDD12A 490 mA

Table 71. Current Consumption in SerDes/SGMII to 1000BASE-X Mode

Parameter Symbol Typical Maximum Unit

Power consum pt ion under full 

t raffic condit ions

PD 1.05 W

Current  with VDDI O at  1.8 V I VDDIO 1 m A

Current  with VDDI O at  2.5 V I VDDIO 1 m A

Current  with VDDI O at  3.3 V I VDDIO 1 m A

Current  with VDD33 I VDD33 68.6 m A

Current  with VDD12 I VDD12 134.2 m A

Current  with VDD12A I VDD12A 448.6 m A

Table 72. AC Characteristics for REFCLK Input

Parameter Symbol Minimum Typical Maximum Unit

Frequency with 25 MHz input fCLK25 25 MHz

Frequency with 125 MHz input fCLK125 125 MHz

Frequency accuracy fTOL 100 ppm

Duty cycle % DUTY 40 60 %

Rise t im e with 25 MHz input  (20%  to 80% ) tR25 4 ns

Rise t im e with 125 MHz input  (20%  to 

80% )

tR125 1 ns

Fall t ime with 25 MHz input  (20%  to 80% ) tR25 4 ns

Fall t im e with 125 MHz input  (20%  to 80% ) tF125 1 ns

Table 70. Typical Current Consumption (continued)

Parameter Symbol Typical Maximum Unit
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I f using the 25 MHz crystal clock input  opt ion, the addit ional specificat ions in the 

following table are required.

5.3.2 Clock Output

The specificat ions in the following table show the AC characterist ics for the clock output  

of the VSC8558 device when used in your design.

5.3.3 JTAG Interface

The following table lists the characterist ics for the JTAG test ing feature. The illust rat ion 

provides a diagram of the t im ing.

Table 73. AC Characteristics for REFCLK Input with 25 MHz Clock Input

Parameter Minimum Typical Maximum Unit

Crystal parallel load capacitance 18 20 pF

Crystal equivalent  ser ies resistance 10 30 Ω

Crystal accuracy 50 ppm

Table 74. AC Characteristics for the CLKOUT Pin

Parameter Symbol Minimum Typical Maximum Unit Condition

CLKOUT frequency fCLK125 125.00

156.25

MHz 125 MHz output  clock

156.25 MHz output  

clock

CLKOUT cycle t ime tCYC 8.0

6.4

ns 125 MHz output  clock

156.25 MHz output  

clock

Frequency stability fSTABI LITY 100 ppm

Duty cycle % DUTY 40 50 60 %

Clock r ise and fall t im es

(20%  to 80% )

tR and tF 1 ns

Total j it ter (1)

1. These values were tested with a low ppm  oscillator and linear power supplies. The quality of the clock and power 

supply affects these values.

JCLK 217 491 ps Measured peak- to-peak 

Table 75. AC Characteristics for the JTAG Interface

Parameter Symbol Minimum Maximum Unit

TCK frequency fCLK 10 MHz

TCK cycle t ime tCYC 100 ns

TCK t im e high tWH 45 ns

TCK t im e low tWL 45 ns

Setup to TCLK r ising tSU 10 ns

Hold from  TCLK r ising tH 10 ns

TCK to TDO valid tCO 15 ns
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Figure 19. JTAG Interface Timing 

5.3.4 SMI Interface

Use the informat ion in the following table when incorporat ing the VSC8558 device SMI  

interface into your own design. The illust rat ion provides informat ion about  SMI  

interface t im ing.

Table 76. AC Characteristics for the SMI Interface

Parameter Symbol Minimum Typical Maximum Unit Condition

MDC frequency (1)

1. For fCLK above 1 MHz, the m inim um  rise t ime and fall t im e is in relat ion to the frequency of the MDC clock period. 

For exam ple, if fCLK is 2 MHz, the m inimum clock r ise t im e and fall t im e is 50 ns.

fCLK 2.5 12.5 MHz

MDC cycle t im e tCYC 80 400 ns

MDC t im e high tWH 20 50 ns

MDC t ime low tWL 20 50 ns

Setup to MDC 

r ising

tSU 10 ns

Hold from  MDC 

rising

tH 10 ns

MDC rise t im e tR 100

tCYC ×  10% (1)
ns For MDC =  0 – 1 MHz

For MDC =  1 MHz – fCLK(MAX)

MDC fall t im e tF 100

tCYC ×  10% (1)

MDC to MDI O valid tCO 10 300 ns Tim e dependant  on value of 

external pull-up resistor on 

MDI O pin

TCK

TDI

TMS

t
SU

t
H

t
CYC

t
WH

t
WL

t
CO

TDO
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Figure 20. SMI Interface Timing

5.3.5 Device Reset

The following specificat ions apply to the device reset  funct ionality. The illust rat ion 

shows the reset  t im ing.

Table 77. AC Characteristics for Device Reset

Parameter Symbol Minimum Maximum Unit Condition

NRESET assert ion t im e tRESET 100 ns

Wait  t ime between 

NRESET deassert  and 

access of the SMI  

interface

tWAI T 20

220

ms

ms

Register 21E.14 =  0

Register 21E.14 =  1

Soft  reset  (pin)  assert ion tSRESET_ASSERT 4 ms

Soft  reset  (pin)  

deassert ion

tSRESET_DEASSERT 4 ms

Wait  t im e between soft  

reset  pin deassert  and 

access of the SMI  

interface

tSWAI T 4

300

200

200

µs

µs

ms

ms

Registers 22.9 =  1, 21E.14 =  0

Registers 22.9 =  0, 21E.14 =  0

Registers 22.9 =  0, 21E.14 =  1

Registers 22.9 =  1, 21E.14 =  1

Soft  reset  MI I  

register 0.15 assert ion

tSREG_RESET 100 ns

Wait  t im e between Soft  

Reset  (MI I  

Register 0.15)  deassert  

and access to the SMI  

interface

tSREG_WAIT 4

300

200

200

µs

µs

ms

ms

Registers 22.9 =  1, 21E.14 =  0

Registers 22.9 =  0, 21E.14 =  0

Registers 22.9 =  0, 21E.14 =  1

Registers 22.9 =  1, 21E.14 =  1

t
SU

Data

MDC

t
H

t
WL

t
WH

t
CO

Data

t
CYC

MDIO

(write)

MDIO

(read)
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Figure 21. Reset Timing

5.3.6 Serial LEDs

The following table provides specificat ions for the device serial LEDs. The illust rat ion 

shows the LED t im ing.

Figure 22. Serial LED Timing

Table 78. AC Characteristics for Serial LEDs

Parameter Symbol Minimum Maximum Unit

LED_CLK cycle t im e tCYC 1 µs

Pause between LED bit  sequences tPAUSE 25 m s

LED_CLK to LED_DATA tCO 1 ns

NRESET
t
RESET

REFCLK

t
WAIT

MDIO

Soft Reset

(MII Register 0.15)

t
SREG_RESET

t
SREG_WAIT

Undefined State

MDC

NSRESET
t
SRESET_ASSERT

t
SWAIT

t
SRESET_DEASSERT

LED_CLK

LED_DATA

t
CO

t
CYC

t
PAUSE

Bit 1 Bit 96 Bit 1Bit 2
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5.4 Operating Conditions

The following table shows the recomm ended operat ing condit ions for the VSC8558 

device. 

5.5 Stress Ratings

This sect ion contains the st ress rat ings for the VSC8558 device.

Warning Stresses listed in the following table m ay be applied to devices one at  a t im e 

without  causing permanent  damage. Funct ionality at  or exceeding the values listed is 

not  im plied. Exposure to these values for extended periods m ay affect  device reliability.

Warning This device can be damaged by elect rostat ic discharge (ESD)  voltage. 

Vitesse recom mends that  all integrated circuits be handled with appropriate 

precaut ions. Failure to observe proper handling and installat ion procedures m ay 

adversely affect  reliability of the device.

Table 79. Recommended Operating Conditions

Parameter Symbol Minimum Typical Maximum Unit

Power supply voltage for VDDI O at  1.8 V VDDI O 1.70 1.80 1.90 V

Power supply voltage for VDDI O at  2.5 V VDDI O 2.37 2.50 2.63 V

Power supply voltage for VDDI O at  3.3 V VDDI O 3.13 3.30 3.47 V

Power supply voltage for VDD33A VDD33A 3.13 3.30 3.47 V

Power supply voltage for VDDI G VDDI G 1.14 1.20 1.26 V

Power supply voltage for VDD12A VDD12A 1.14 1.20 1.26 V

Operat ing temperature(1)

1. Lower lim it  of specificat ion is am bient  temperature, and upper lim it  is case tem perature.

T 0 90 ° C

Table 80. Stress Ratings

Parameter Symbol Minimum Maximum Unit

DC input  voltage on VDDI O supply pin VDDI O –0.5 4.0 V

DC input  voltage on VDD33 supply pin VDD33 –0.5 4.0 V

DC input  voltage on VDD12 supply pin VDD12 –0.5 1.4 V

DC input  voltage on VDD12A supply pin VDD12A –0.5 1.4 V

DC input  voltage on JTAG 5 V- tolerant  pins VDD(5 V) –0.5 5.5 V

DC input  voltage on any non-supply pin VDD(PI N) –0.5 VDD +  0.5 V

Storage tem perature TS –65 150 oC

Elect rostat ic discharge voltage, hum an body 

m odel

VESD_HBM See note( 1)

1. This device has com pleted all required test ing as specified in the JEDEC standard 

JESD22-A114, Electrostatic Discharge (ESD) Sensitivity Testing Human Body Model (HBM), 

and com plies with a Class 2 rat ing. The definit ion of Class 2 is any part  that  passes an ESD 

pulse of 2000 V, but  fails an ESD pulse of 4000 V.

V
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6 Pin Descriptions

The VSC8558 device has 444 pins, which are described in this sect ion.

6.1 Pin Diagram

The following illust rat ions show the physical locat ion of the pins on the VSC8558 device. 

For clar ity, the device is shown in two halves;  first , the left  half, with the viewer 

or iented looking downward at  the device;  and second, the r ight  half, again with the 

viewer looking down at  the device.

Figure 23. Pin Diagram, Left Side, Top

1 2 3 4 5 6 7 8 9 10 11 12 13

A VSS TXVPB_6 TXVPC_6 TXVPD_6 TXVPA_5 TXVPB_5 TXVPC_5 TXVPD_5 TXVPA_4 TXVPB_4 TXVPC_4 TXVPD_4

B VSS VSS TXVNB_6 TXVNC_6 TXVND_6 TXVNA_5 TXVNB_5 TXVNC_5 TXVND_5 TXVNA_4 TXVNB_4 TXVNC_4 TXVND_4

C TXVPA_6 TXVNA_6 VDD33 VDD33 VSS NC VDD12A VSS VSS VDD33 VDD33 VDD33 VDD12A

D TXVPD_7 TXVND_7 VDD33 VDD33 VSS VDD12A VDD12A VSS VSS VDD33 VDD33 VDD33 VDD12A

E TXVPC_7 TXVNC_7 VDD12A VDD12A

F TXVPB_7 TXVNB_7 VSS REF_REXT_B

G TXVPA_7 TXVNA_7 NC REF_FI LT_B

H VSS VSS VSS VSS

J XTAL1/REFCLK XTAL2 LED3_7 LED2_7

K VSS VSS LED1_7 LED0_7 VDD12 VSS VSS VSS VSS VSS

L LED3_6 LED2_6 LED3_5 LED2_5 VDD12 VSS VSS VSS VSS VSS

M LED1_6 LED0_6 LED1_5 LED0_5 VDD12 VSS VSS VSS VSS VSS

N VDD33 VDD33 VDD33 VDD33 VDD12 VSS VSS VSS VSS VSS

P EECLK EEDAT LED3_4 LED2_4 VDD12 VSS VSS VSS VSS VSS

R PLLM ODE OSCEN LED1_4 LED0_4 VDD12 VSS VSS VSS VSS VSS

T TM S TCK NTRST TDO VDD12 VSS VSS VSS VSS VSS

U TDI VDDIO M DC VDD33 VDD12 VDD12 VDD12 VDD12 VDD12 VDD12

V CLKOUT VDDIO M DIO VSS

W M DINT_0 M DINT_1 M DINT_2 M DINT_3

Y M DINT_4 M DINT_5 M DINT_6 M DINT_7

AA SER_DON_7 SER_DOP_7 NRESET VSS

AB SER_DI N_7 SER_DI P_7 VSS VDDIO

AC MAC_RDN_7 MAC_RDP_7 VSS VDD12A VDD12A VSS VDD12A VDD12A VSS VSS VDD12A VDD12A VDD12A

AD MAC_TDN_7 MAC_TDP_7 VDD33 VSS VDD33 VSS VDD33 VDD12A VSS VSS VDD33 VDD33 VSS

AE VSS SER_DoP_6 SER_DI P_6 MAC_RDP_6 MAC_TDP_6 SER_DoP_5 SER_DiP_5 MAC_RDP_5 MAC_TDP_5 SER_DoP_4 SER_DiP_4 MAC_RDP_4 MAC_TDP_4

AF SER_DoN_6 SER_DI N_6 MAC_RDN_6 MAC_TDN_6 SER_DoN_5 SER_DiN_5 MAC_RDN_5 MAC_TDN_5 SER_ DoN_4 SER_DiN_4 MAC_RDN_4 MAC_TDN_4

1 2 3 4 5 6 7 8 9 10 11 12 13
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Figure 24. Pin Diagram, Right Side, Top

14 15 16 17 18 19 2 0 2 1 2 2 2 3 2 4 2 5 2 6

TXVPA_3 TXVPB_3 TXVPC_3 TXVPD_3 TXVPA_2 TXVPB_2 TXVPC_2 TXVPD_2 TXVPA_1 TXVPB_1 TXVPC_1 TXVPD_1 A

TXVNA_3 TXVNB_3 TXVNC_3 TXVND_3 TXVNA_2 TXVNB_2 TXVNC_2 TXVND_2 TXVNA_1 TXVNB_1 TXVNC_1 TXVND_1 VSS B

VSS VSS VDD33 VDD33 VSS VDD12A VDD12A VDD33 NC VDD33 VSS VDD33 VSS C

VSS VSS VDD33 VDD33 VSS VDD12A VDD12A VDD33 VDD33 VDD12A VSS TXVNA_0 TXVPA_0 D

REF_FI LT_A VDD12A TXVNB_0 TXVPB_0 E

REF_REXT_A VDD33 TXVNC_0 TXVPC_0 F

VDD33 NC TXVND_0 TXVPD_0 G

VDD33 VDD33 CM ODE7 VSS H

VDD33 CM ODE6 CM ODE5 CM ODE4 J

VSS VSS VSS VSS VSS VDD12 VSS CM ODE3 CM ODE2 CM ODE1 K

VSS VSS VSS VSS VSS VDD12 VSS CM ODE0 LED1_0 LED0_0 L

VSS VSS VSS VSS VSS VDD12 VDD33 VDD33 LED3_0 LED2_0 M

VSS VSS VSS VSS VSS VDD12 LED1_2 LED0_2 LED1_1 LED0_1 N

VSS VSS VSS VSS VSS VDD12 LED3_2 LED2_2 LED3_1 LED2_1 P

VSS VSS VSS VSS VSS VDD12 LED1_3 LED0_3 VDD33 VDD33 R

VSS VSS VSS VSS VSS VDD12 LED3_3 LED2_3 GPIO14 GPIO15 T

VDD12 VDD12 VDD12 VDD12 VDD12 VDD12 GPIO10 GPIO11 GPIO12 GPIO13 U

GPI O6  /  SI GDET_ 6 GPI O7   /  SI GDET_ 7 GPIO8 GPIO9 V

GPI O2  /  SI GDET_ 2 GPI O3  /  SI GDET_ 3 GPI O4  /  SI GDET_ 4 GPI O5  /  SI GDET_ 5 W

GPI O0   /  SI GDET_ 0 GPI O1  /  SI GDET_ 1 VSS VSS Y

VDD33 VSS MAC_TDP _0 MAC_TDN_0 AA

VDD33 VDD12A MAC_RDP_0 MAC_RDN_0 AB

VSS VDD12A VDD12A VSS VDD12A VDD12A VDD12A VSS VSS VSS VDD12A SER_DI P_0 SER_DI N_0 AC

VDD33 VSS VSS VDD33 VSS VDD12A VDD33 VDD33 VSS VSS VSS SER_DOP_0 SER_DON_0 AD

SER_DOP_3 SER_DI P_3 MAC_RDP_3 MAC_TDP_3 SER_DOP_2 SER_DI P_2 MAC_RDP_2 MAC_TDP_2 SER_DOP_1 SER_DI P_1 MAC_RDP_1 MAC_TDP_1 VSS AE

SER_DON_3 SER_DI N_3 MAC_RDN_3 MAC_TDN_3 SER_DON_2 SER_DI N_2 MAC_RDN_2 MAC_TDN_2 SER_DON_1 SER_DI N_1 MAC_RDN_1 MAC_TDN_1 AF

14 15 16 17 18 19 2 0 2 1 2 2 2 3 2 4 2 5 2 6
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6.2 Pin Identifications

This sect ion provides a series of tables that  list  the pin descript ions for the VSC8558 

device, sorted according to their  funct ion.

6.2.1 SerDes MAC Interface

The following table shows the pins associated with the device SerDes MAC interface.

Table 81. SerDes MAC Interface Pins

Pin Name Type Description

AD2

AE5

AE9

AE13

AE17

AE21

AE25

AA25

AD1

AF5

AF9

AF13

AF17

AF21

AF25

AA26

MAC_TDP_7

MAC_TDP_6

MAC_TDP_5

MAC_TDP_4

MAC_TDP_3

MAC_TDP_2

MAC_TDP_1

MAC_TDP_0

MAC_TDN_7

MAC_TDN_6

MAC_TDN_5

MAC_TDN_4

MAC_TDN_3

MAC_TDN_2

MAC_TDN_1

MAC_TDN_0

I DI FF SerDes MAC t ransm it ter input  pair.

AC2

AE4

AE8

AE12

AE16

AE20

AE24

AB25

AC1

AF4

AF8

AF12

AF16

AF20

AF24

AB26

MAC_RDP_7

MAC_RDP_6

MAC_RDP_5

MAC_RDP_4

MAC_RDP_3

MAC_RDP_2

MAC_RDP_1

MAC_RDP_0

MAC_RDN_7

MAC_RDN_6

MAC_RDN_5

MAC_RDN_4

MAC_RDN_3

MAC_RDN_2

MAC_RDN_1

MAC_RDN_0

ODI FF SerDes MAC receiver output  pair.
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6.2.2 SerDes Media Interface  

The following table shows the pins associated with the device SerDes media interface.

Table 82. SerDes Media Interface Pins 

Pin Signal Name Type Description

AA2

AE2

AE6

AE10

AE14

AE18

AE22

AD25

AA1

AF2

AF6

AF10

AF14

AF18

AF22

AD26

SER_DOP_7

SER_DOP_6

SER_DOP_5

SER_DOP_4

SER_DOP_3

SER_DOP_2

SER_DOP_1

SER_DOP_0

SER_DON_7

SER_DON_6

SER_DON_5

SER_DON_4

SER_DON_3

SER_DON_2

SER_DON_1

SER_DON_0

ODI FF SerDes m edia t ransm it ter output  pair.

AB2

AE3

AE7

AE11

AE15

AE19

AE23

AC25

AB1

AF3

AF7

AF11

AF15

AF19

AF23

AC26

SER_DI P_7

SER_DI P_6

SER_DI P_5

SER_DI P_4

SER_DI P_3

SER_DI P_2

SER_DI P_1

SER_DI P_0

SER_DI N_7

SER_DI N_6

SER_DI N_5

SER_DI N_4

SER_DI N_3

SER_DI N_2

SER_DI N_1

SER_DI N_0

I DI FF SerDes m edia receiver input  pair.



D
o
w

n
lo

a
d
e
d
 b

y
 e

h
a
b
_
a
li@

s
ilic

o
n
e
x
p
e
rt.c

o
m

 o
n
 Ju

n
e
 1

, 2
0
0
9
 fro

m
 V

ite
s
s
e
.c

o
m

VSC8558 Datasheet

Pin Descript ions

June 2006 Page 96 of 108

 

6.2.3 GPIO and SIGDET 

The following table shows the pins associated with the device GPI O and SI GDET. 

6.2.4 Twisted Pair Interface

The following table lists the device pins associated with the device two-wire, twisted 

pair interface.

Table 83. GPIO and SIGDET Pins

Pin Name Type Description

T26

T25

U26

U25

U24

U23

V26

V25

V24

V23

W26

W25

W24

W23

Y24

Y23

GPI O15

GPI O14

GPI O13

GPI O12

GPI O11

GPI O10

GPI O9

GPI O8

GPI O7 /  SI GDET_7

GPI O6 /  SI GDET_6

GPI O5 /  SI GDET_5

GPI O4 /  SI GDET_4

GPI O3 /  SI GDET_3

GPI O2 /  SI GDET_2

GPI O1 /  SI GDET_1

GPI O0 /  SI GDET_0

I PD/ O General purpose input / output  (GPI O) . Eight  

dedicated GPI O pins are provided. Addit ionally, the 

eight  SI GDET pins can be configured to becom e 

GPI O pins if not  used.

Table 84. Twisted Pair Interface Pins

Pin Name Type Description

G1

C1

A6

A10

A14

A18

A22

D26

TXVPA_7

TXVPA_6

TXVPA_5

TXVPA_4

TXVPA_3

TXVPA_2

TXVPA_1

TXVPA_0

ADI FF TX/ RX channel A posit ive signal

G2

C2

B6

B10

B14

B18

B22

D25

TXVNA_7

TXVNA_6

TXVNA_5

TXVNA_4

TXVNA_3

TXVNA_2

TXVNA_1

TXVNA_0

ADI FF TX/ RX channel A negat ive signal

F1

A3

A7

A11

A15

A19

A23

E26

TXVPB_7

TXVPB_6

TXVPB_5

TXVPB_4

TXVPB_3

TXVPB_2

TXVPB_1

TXVPB_0

ADI FF TX/ RX channel B posit ive signal
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6.2.5 Serial Management Interface

The following table lists the device pins associated with the device serial m anagement  

interface (SMI ) . Note that  the pins in this table, except  for EECLK and EEDAT, are 

F2

B3

B7

B11

B15

B19

B23

E25

TXVNB_7

TXVNB_6

TXVNB_5

TXVNB_4

TXVNB_3

TXVNB_2

TXVNB_1

TXVNB_0

ADI FF TX/ RX channel B negat ive signal

E1

A4

A8

A12

A16

A20

A24

F26

TXVPC_7

TXVPC_6

TXVPC_5

TXVPC_4

TXVPC_3

TXVPC_2

TXVPC_1

TXVPC_0

ADI FF TX/ RX channel C posit ive signal

E2

B4

B8

B12

B16

B20

B24

F25

TXVNC_7

TXVNC_6

TXVNC_5

TXVNC_4

TXVNC_3

TXVNC_2

TXVNC_1

TXVNC_0

ADI FF TX/ RX channel C negat ive signal

D1

A5

A9

A13

A17

A21

A25

G26

TXVPD_7

TXVPD_6

TXVPD_5

TXVPD_4

TXVPD_3

TXVPD_2

TXVPD_1

TXVPD_0

ADI FF TX/ RX channel D posit ive signal

D2

B5

B9

B13

B17

B21

B25

G25

TXVND_7

TXVND_6

TXVND_5

TXVND_4

TXVND_3

TXVND_2

TXVND_1

TXVND_0

ADI FF TX/ RX channel D negat ive signal

Table 84. Twisted Pair Interface Pins (continued)

Pin Name Type Description
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referenced to VDDI O and can be set  to a 1.8 V, 2.5 V, or 3.3 V power supply. The EECLK 

and EEDAT pins are instead referenced to VDD33.

6.2.6 JTAG

The following table lists the pins associated with the device JTAG test ing facility.

Table 85. SMI Pins

Pin Name Type Description

U3 MDC I Managem ent  data clock. A 0 MHz to 12.5 MHz reference 

input  is used to clock serial MDI O data into and out  of 

the PHY.

V3 MDI O OD Managem ent  data input / output  pin. Serial data is 

writ ten or read from  this pin bidirect ionally between the 

PHY and Stat ion Manager, synchronously on the posit ive 

edge of MDC. One external pull-up resistor is required 

at  the Stat ion Manager, and its value depends on the 

MDC clock frequency and the total sum  of the capacit ive 

loads from  the MDI O pins.

Y4

Y3

Y2

Y1

W4

W3

W2

W1

MDI NT_7

MDI NT_6

MDI NT_5

MDI NT_4

MDI NT_3

MDI NT_2

MDI NT_1

MDI NT_0

OS/ OD Managem ent  interrupt  signal.  Upon reset  the device will 

configure these pins as act ive- low (open drain)  or 

act ive-high (open source)  based on the polar ity of an 

external 10 kΩ resistor connect ion. These pins can be 

t ied together in a wired-OR configurat ion with only a 

single pull-up or pull-down resistor.

P2 EEDAT I PD/ O (Opt ional)  EEPROM serial I / O data. Used to configure 

PHYs in a system  without  a Stat ion Manager. Connect  to 

the SDA pin of the ATMEL “AT24CXXX”  ser ial EEPROM 

device fam ily.

The VSC8558 device determ ines that  an external 

EEPROM is present  by m onitor ing the EEDAT pin at  

power-up or when NRESET is de-asserted. I f EEDAT has 

a 4.7 kΩ external pull-up resistor, the VSC8558 

assum es an EEPROM is present . The EEDAT pin can be 

left  float ing or grounded to indicate no EEPROM.

P1 EECLK O (Opt ional)  EEPROM serial output  clock. Used to 

configure PHYs in a system  without  a stat ion m anager. 

Connect  to the SCL pin of the ATMEL “AT24CXXX”  serial 

EEPROM device fam ily.

AA3 NRESET I PU Device reset . Act ive low input  that  powers down the 

device and sets the register bits to their  default  state.

V1 CLKOUT O Clock output  can be enabled or disabled and also output  

a reference clock frequency of 125 MHz or 156.25 MHz 

using CMODE or register set t ing. This pin is not  act ive 

when NRESET is asserted. When disabled, the pin is 

held low.

Table 86. JTAG Pins

Pin Name Type Description

U1 TDI I PU5V JTAG test  ser ial data input .
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6.2.7 Power Supply

The following table lists the device power supply pins.

T4 TDO O JTAG test  ser ial data output .

T1 TMS I PU5V JTAG test  mode select .

T2 TCK I PU5V JTAG test  clock input .

T3 NTRST I PU5V JTAG reset . I f JTAG is not  used, then t ie this pin to VSS 

(ground)  with a pull-down resistor.

Table 87. Power Supply Pins

Pin Name Type Description

C3 C4 C10 C11 C12 

C16 C17 C21 C23 

C25 D3 D4 D10 D11 

D12 D16 D17 D21 

D22 F24 G23 H23 

H24 J23 M23 M24 N1 

N2 N3 N4 R25 R26 

U4 AA23 AB23 AD3 

AD5 AD7 AD11 AD12 

AD14 AD17 AD20 

AD21

VDD33 3.3 V General 3.3 V power supply

U2 V2 AB4 VDDI O 3.3 V

2.5 V

1.8 V

I / O power supply

K8 K19 L8 L19 M8 

M19 N8 N19 P8 P19 

R8 R19 T8 T19 U8 U9 

U10 U11 U12 U13 

U14 U15 U16 U17 

U18 U19

VDD12 1.2 V I nternal digital core voltage

C7 C13 C19 C20 D6 

D7 D13 D19 D20 D23 

E3 E4 E24 AB24 AC4 

AC5 AC7 AC8 AC11 

AC12 AC13 AC15 

AC16 AC18 AC19 

AC20 AC24 AD8 

AD19

VDD12A 1.2 V 1.2 V analog power requir ing addit ional PCB 

power supply filter ing

Table 86. JTAG Pins (continued)

Pin Name Type Description
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Although certain funct ion pins may not  be used for a specific applicat ion, all power 

supply pins must  be connected to their respect ive voltage input .

A2 B1 B2 B26 C5 C8 

C9 C14 C15 C18 C24 

C26 D5 D8 D9 D14 

D15 D18 D24 F3 H1 

H2 H3 H4 H26 K1 K2 

K9 K10 K11 K12 K13 

K14 K15 K16 K17 

K18 K23 L9 L10 L11 

L12 L13 L14 L15 L16 

L17 L18 L23 M9 M10 

M11 M12 M13 M14 

M15 M16 M17 M18 

N9 N10 N11 N12 N13 

N14 N15 N16 N17 

N18 P9 P10 P11 P12 

P13 P14 P15 P16 P17 

P18 R9 R10 R11 R12 

R13 R14 R15 R16 

R17 R18 T9 T10 T11 

T12 T13 T14 T15 T16 

T17 T18 V4 Y25 Y26 

AA4 AA24 AB3 AC3 

AC6 AC9 AC10 AC14 

AC17 AC21 AC22 

AC23 AD4 AD6 AD9 

AD10 AD13 AD15 

AD16 AD18 AD22 

AD23 AD24 AE1 

AE26

VSS 0 V General device ground

Table 88. Power Supply and Associated Function Pins

Pin

Nominal 

Voltage Associated Functional Pins

VDD33 3.3 V LED[ 3: 0] _n, GPI O[ 15: 0] , EECLK, EEDAT, JTAG (5) , XTAL1, 

XTAL2, CMODE, TXVP_n, TXVN_n, REF_FI LT, REF_REXT

VDDI O 1.8 V, 2.5 V, 

3.3 V

MDC, MDI O, MDI NT_n, nRESET, CLKOUT

VDD12A 1.2 V MAC_RDP/ N_n, MAC_TDP/ N_n

VDD12 1.2 V N/ A ( I nternal Core Voltage)

Table 87. Power Supply Pins (continued)

Pin Name Type Description
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6.2.8 Miscellaneous

The following table lists pins not  associated with a part icular interface or facilit y on the 

device.

Table 89. Miscellaneous Pins

Pin Name Type Description

H25

J24

J25

J26

K24

K25

K26

L24

CMODE7

CMODE6

CMODE5

CMODE4

CMODE3

CMODE2

CMODE1

CMODE0

I A Configurat ion m ode (CMODE)  pins. For m ore 

inform at ion, see “CMODE,”  page 73.

J1 XTAL1/

REFCLK

I Crystal oscillator input . I f OSCEN= high then a 

25 MHz parallel resonant  crystal with + / -  50 ppm  

frequency tolerance should be connected across 

XTAL1 and XTAL2. A 33 pF capacitor should also 

t ie the XTAL1 pin to ground.

Reference clock input . I f OSCEN= low, the clock 

input  frequency can either be 25 MHz 

(PLLMODE= 0)  or 125 MHZ (PLLMODE is high) .

J2 XTAL2 OCRYST Crystal oscillator output . The crystal should be 

connected across XTAL1 and XTAL2. A 33 pF 

capacitor should also t ie the XTAL2 pin to ground. 

I f not  using a crystal oscillator, this output  pin can 

be left  float ing if dr iv ing XTAL1/ REFCLK with a 

reference clock.

R2 OSCEN I PD Oscillator enable. This pin is sam pled on the r ising 

edge of NRESET. I f HI GH, then the on-chip 

oscillator circuit  is enabled. I f low (or left  

float ing) , the oscillator circuit  is disabled and the 

device m ust  be supplied with a 25 MHz or 

125 MHz reference clock to the REFCLK pin

R1 PLLMODE I PD PLL m ode input  select . Sam pled on power-up or 

reset . I f PLLMODE is low, then REFCLK m ust  be 

25 MHz. I f PLLMODE is high, then REFCLK m ust  

be 125 MHz.

J3 J4 K3 K4

L1 L2 M1 M2

L3 L4 M3 M4

P3 P4 R3 R4

T23 T24 R23 R24

P23 P24 N23 N24

P25 P26 N25 N26

M25 M26 L25 L26

LED[ 3: 0] _7

LED[ 3: 0] _6

LED[ 3: 0] _5

LED[ 3: 0] _4

LED[ 3: 0] _3

LED[ 3: 0] _2

LED[ 3: 0] _1

LED[ 3: 0] _0

O LED direct-dr ive outputs. All LEDs pins are act ive-

low. A serial LED st ream  can also be 

im plem ented. For m ore inform at ion about  LED 

operat ion, see “LED Mode Select ,”  page 60.

F23 REF_REXT_A ABIAS Reference external connects to an external 2 KΩ 

(1% )  resistor to analog ground.

E23 REF_FI LT_A ABIAS Reference filter connects to an external 1 µF 

capacitor to analog ground.

F4 REF_REXT_B ABIAS Reference external connects to an external 2 KΩ 

(1% )  resistor to analog ground.

G4 REF_FI LT_B ABIAS Reference filter connects to an external 1 µF 

capacitor to analog ground.
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G3 C6 C22 G24  NC NC These pins are no connects. Do not  connect  them  

together or to ground. Leave these pins 

unconnected ( float ing) .

Table 89. Miscellaneous Pins (continued)

Pin Name Type Description
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7 Package Information

The VSC8558 device is available in two package types. VSC8558HJ is a 444-pin, 

therm ally enhanced, plast ic ball gr id array (BGA)  with a 27 m m × 27 m m  body size, 

1 m m pin pitch, and 2.36 m m  maxim um  height . The device is also available in a 

lead(Pb) - free package, VSC8558XHJ.

Lead(Pb) - free products from  Vitesse comply with the tem peratures and profiles defined 

in the joint  I PC and JEDEC standard I PC/ JEDEC J-STD-020. For m ore inform at ion, see 

the I PC and JEDEC standard.

This sect ion provides the package drawing, therm al specificat ions, and m oisture 

sensit ivity rat ing for the VSC8558 device.

7.1 Package Drawing

The following illust rat ion shows the package drawing for the VSC8558 device. The 

drawing contains the top view, bot tom  view, and side view, as well as inform at ion 

pertaining to dim ensional tolerances and other notes. The inform at ion in the 

inllust rat ion applies to both the available package types.
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Figure 25. Package Drawing
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7.2 Thermal Specifications

Therm al specificat ions for this device are based on the JEDEC standard EI A/ JESD51-2 

and have been modeled using a four- layer test  board with two signal layers, a power 

plane, and a ground plane (2s2p PCB) . For m ore inform at ion, see the JEDEC standard.

To achieve results sim ilar to the m odeled therm al resistance m easurem ents, the 

guidelines for board design described in the JEDEC standard EI A/ JESD51 series m ust  be 

applied. For inform at ion about  specific applicat ions, see the following:

EI A/ JESD51-5, Extension of Thermal Test Board Standards for Packages with Direct 

Thermal Attachment Mechanisms

EI A/ JESD51-7, High Effective Thermal Conductivity Test Board for Leaded Surface 

Mount Packages

EI A/ JESD51-9, Test Boards for Area Array Surface Mount Package Thermal 

Measurements

EI A/ JESD51-10, Test Boards for Through-Hole Perimeter Leaded Package Thermal 

Measurements

EI A/ JESD51-11, Test Boards for Through-Hole Area Array Leaded Package Thermal 

Measurements

7.3 Moisture Sensitivity

This device is rated m oisture sensit ivity level 4 as specified in the joint  I PC and JEDEC 

standard I PC/ JEDEC J-STD-020. For m ore inform at ion, see the I PC and JEDEC 

standard.

Table 90. Thermal Resistances

θJA (°C/W) vs. Airflow (ft/min)

Part Order Number θJC θJB 0 100 200

VSC8558HJ 4.1 7.3 13.4 13.2 13

VSC8558XHJ 4.1 7.3 13.4 13.2 13
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8 Design Consideratons

This sect ion provides design considerat ions for the VSC8558 device.

8.1 Remote Fault Status 

I ssue:  Register 1, bit  4 ( remote fault )  has a report ing issue. The purpose of this 

register bit  is to latch a rem ote fault  indicat ion on the posit ive edge from  the Cat5 link 

partner and clear the indicat ion when register 1 is read. However, after an init ial rem ote 

fault , followed by a m anagement  read of register 1, bit  4, if then a re-autoneg is 

at tempted by the link partner, the PHY will m iss this event  because it  only latches on 

the init ial posit ive edge, thereby m issing the rem ote fault  event  and not  set t ing 

bit 4 = 1.

I m plicat ions:  This feature will fail UNH’s test  suite.

Workaround:  None.

8.2 ActiPHY Wake Timer Needs to be Set to �11�

I ssue:  The Act iPHY Wake Timer (extended register 20E, bits 12: 11)  does not  work as 

stated in the datasheet . This t im er must  be set  to a value of two seconds ( register 

20E.12: 11 =  ‘11’)  to allow the device to funct ion properly.

I m plicat ions:  When using the Act iPHY Wake Tim er feature, the workaround m ust  be 

im plem ented in order for each PHY to funct ion properly.

Workaround:  There is a software workaround. I mplement  the following script  at  PHY 

init ializat ion t ime:

PhyWrite( PortNo, Register (dec), 16_bit_unsigned_data(hex) );

16_bit_unsigned_data = PhyRead( PortNo, Register (dec) );

PhyWrite( PortNo, 31, 0x0001 ); // Switch to Extended Page register

Reg20E = PhyRead( PortNo, 20 );

Reg20E = ( Reg20E | 0x1800 ); // Set Bit 12 = 1, and Bit 11 = 1

PhyWrite( PortNo, 20, Reg20E );

PhyWrite( PortNo, 31, 0x0000 ); // Go to Normal Page

8.3 DSP Optimization Script

I ssue:  I n order to ensure robust  cable performance, a DSP opt im izat ion script  is 

required. This script  will change the behavior of the internal DSP.

I m plicat ions:  Using this opt im izat ion script  will ensure robust  cable perform ance.
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Workaround:  Change the DSP set t ings using the following script  at  PHY init ializat ion 

t ime:     

PhyWrite( PortNo, Register (dec), 16_bit_unsigned_data(hex) );

PhyWriteMsk( PortNo, Register (dec), 16_bit_unsigned_data(hex), mask );

PhyWrite( PortNo, 31, 0x52B5 );

PhyWrite( PortNo, 16, 0xAF8A );

PhyWriteMsk( PortNo, 18, 0x0000, 0x0000 ); 

PhyWriteMsk( PortNo, 17, 0x0008, 0x000C );

PhyWrite( PortNo, 16, 0x8F8A );

PhyWrite( PortNo, 16, 0xAF86 );

PhyWriteMsk( PortNo, 18, 0x0008, 0x000C ); 

PhyWriteMsk( PortNo, 17, 0x0000, 0x0000 );

PhyWrite( PortNo, 16, 0x8F86 );

PhyWrite( PortNo, 16, 0xAF82 );

PhyWriteMsk( PortNo, 18, 0x0000, 0x0000 ); 

PhyWriteMsk( PortNo, 17, 0x0100, 0x0180 );

PhyWrite( PortNo, 16, 0x8F82 );

PhyWrite( PortNo, 31, 0x0000 );
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9 Ordering Information

The VSC8558 device is available in two package types. VSC8558HJ is a 444-pin, 

therm ally enhanced, plast ic ball gr id array (BGA)  with a 27 m m × 27 m m  body size, 

1 m m pin pitch, and 2.36 m m  maxim um  height . The device is also available in a 

lead(Pb) - free package, VSC8558XHJ.

Lead(Pb) - free products from  Vitesse comply with the tem peratures and profiles defined 

in the joint  I PC and JEDEC standard I PC/ JEDEC J-STD-020. For m ore inform at ion, see 

the I PC and JEDEC standard.

The following table lists the ordering informat ion for the VSC8558 device.

Table 91. Ordering Information

Part Order 

Number Description

VSC8558HJ 444-pin, thermally enhanced, plast ic ball gr id array (BGA)  with  a 

27 m m × 27 m m  body size, 1 m m pin pitch, and 2.36 m m  maxim um  

height  

VSC8558XHJ Lead(Pb) - free, 444-pin, therm ally enhanced, plast ic ball gr id array (BGA)  

with a 27 m m × 27 mm  body size, 1 m m  pin pitch, and 2.36 m m  

m aximum height
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