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USB To FAST ETHERNET

@ONTROLLER WITH MII INTERFACE
RTLS8150L(M)

1 Features:

® RTL8150L supports 48 pins LQFP

® RTL8150LM supports 100 pins LQFP

® Integrated Fast Ethernet MAC, Physical chip
and transceiver in one chip

® Supports 10 Mb/s and 100 Mb/s N-way
Auto-negotiation operation.

® Single-chip USB to Fast Ethernet controller
< Compliant to USB interface ver 1.0/1.1.
< Full-Speed (12 Mb/s) USB Device
< Supports all USB standard commands
< Supports Suspend/Resume detection

logic
< Supports 4 endpoints
e 1 control endpoint with maximum

8-byte packet

1 bulk IN endpoint with 64

bytes/packet

1 bulk OUT endpoint with 64

bytes/packet

1 interrupt IN endpoint with 8
bytes/packet
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® RTL8150LM supports MII interface

® Supports Wake-On-LAN function and
remote wakeup (Magic Packet*, LinkChg
and Microsoft® wake-up frame).

©® 18K bytes SRAM built in.(2k bytes for Tx
buffer, and 16k bytes for Rx buffer).

® Uses 93C46 to store resource configuration,
ID parameter,etc.

® Supports LED pins for various network
activity indications.

® Half/Full duplex 10/100Mbps operation.

® Supports Full Duplex Flow Control (IEEE
802.3x)

® Uses 25MHz crystal as the internal clock
source.

® 5 V power supply

*Third-party brands and names are the property of their
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REALTEK Semiconductor Corp.
RTL8150(M)

2 GeneralDescription

The RIL815Q. controller is a48-pin LQFP single chip that suppds USB to 10/100Mbps Fast
Etherna function. To connest to Home PNA 1.0 PHY or HomePNA 2.0 PHY, the 100-pin
RTL8150_M providesMIl interface suppuding the MI transmit clockirom 0.1 MHzto 25 MHz

The Realtek RTB150L(M) is a hidnly integated and cost-effective silegchip Fast Ethernet
controller that provides US® Fast Ethernet capabilifyand full compliance withHEE 802.3u
100Base-T specifications anBEE 802.3xX-ull Duplex Flow Control. t also supports power
mana@ment for modern operatirgystems that is capable of Operat®gtem Directed Power
Managment (OSPM) to achieve the most efficient power mamagt. Bsides the PM feature,
the RTL8150L(M) also supports remote wake-up (includiiigiD Magic Packet*, inkChg and
Microsoft® wake-up frame).

For sake of costffective, the RT8150 (M) only requires one 25MHzrystal as its internal clock
source, and requires noltg” logic or exernal memory

The RIL8150L(M) keeps network maintenance cost low and eliminatessusagiers.tlis the
easiest wayo connect a PC to the computer network without opethiegoveraddingcards,
reconfiguring sotware, or any of the othe technicalities.

20022/18 2
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3 Pin Assignment
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REALTEK Semiconductor Corp.
RTL8150(M)
63 LEDO
64 GEP1 62 |ED1
65 GEPO 61 LED2
66 MLINK 60 T_RXC
67 MACTIVE 59 T _TXC
68 PWRSET 58 T_CK25
69 MIICOL 57 T DBG24
70 GND 56 _MDIO
71 NC 55 MDC
72 VDD33Il 54 VDD5
73 GND 53 GND
74 NC 52 NC
75 NC 51 VDD330
76 VDD33 50 NC
77 NC 49 NC
78 VDD5 48 NC
79 DM 47 NC
80 DP 46 VDD33lI
81 VDD33lI 45 TXOP
82 GND 44 TXON
83 T TXC100 43 GND
84 T_RXC100 42 NC
85 T VMO 41 NC
86 T_VPO 40 NC
87 T _OEB 39 NC
2 £200 RTL8150LM % voom
89 EEDI 37 RXIP
90 EESK 36 RXIN
91 EECS 35 GND
92 TXD3 34 RTSET
93 T CLKIN 33 RTT2
94 T_POR 32 RTT3
95 T_RCV 31 VDD5
96 T VM 30 NC
97 T VP 29 NC
98 GND 28 NC
99 VDD330 27 NC
100 NC O 26 VDD330
1 NC 25 NC
2 NC 24 GND
3 NC 23 GND
4 VDD5 22 NC
= TXD? 21 VDD33|
6 TXD1 20 XOUT
7_TXDO 19 XIN
8 TXEN 18 TESTO
9 TXC 17 TEST1
10 RXER 16 RXD3
11 RXC 15 RXD2
12 RXDV 14 RXD1
13 RXDO
20022/18 4
Verl.40
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REALTEK Semiconductor Corp.
RTL8150(M)
4 Pin Descriptions
4.1 RTL8150L Pin Descriptions
4.1.1 POWER PINS
Symbol Type Pin No Desaiption
VDD5 P 13,27,37,48 5.0V power sipply as irterral regilatars input
VDD330 P 12,25,47 3.3V powver ouput frominternal regulators
Pin 47: Digital power
VDD33lI P 9,20,24,34,40 |3.3V power
Pin 40: Digital power
GND P 10,11,17,21,26,33,35, |Ground
41,46
VDD33 P 36 3.3V Stardby power
4.1.2USBINTERFACE
Symbol Type Pin No Desaiption
DM 1/0 38 Negetive dita line o USB differertial data bus
DP 1/0 39 Positive data line o USB differeriial data bus
4.1.310/100 BASE-T UTP INTERFACE
Symbol Type Pin No Desaiption
TXD+ 0 23 10/100 BASE-T trarsmit dag
TXD- O 22 10/100 BASE-T trarsmit dag
RXIN+ I 19 10/100 BASE-T receie data
RXIN- I 18 10/100 BASE-T receiwe data
X1 I 7 25 MHz crystal input
X2 O 8 25 MHz crystal output
4.1.4LED Interface
Synmbol Type Pin No Desaiption
LEDO, 1, 2 (@] 30,29,28 LED pins(acive low)
LEDS1-0 00 01 10 11
LEDO TX/RX TX/RX X TX/RX@ LINK10
LED1 | LINK100 | LNKZI0/100 | LINK10/100 | TX/RX@ LINK100
LED?2 LINK10 FULL RX FULL
During power down mode, the LED's are OFF if SYSLED in
configuration register 1 is set.

20022/18 5
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RTL8150(M)
4.1.5EEPROM INTERFACE
Symbol Type Pin No Desaiption
EECS O 45 9346 chip select
EEX O 44 9346 clock
EEDI O 43 93C46 dahinpu
EEDO | 42 93C46 dab output
4.16 TEST AND THE OTHER PINS
Symbol Type Pin No Desaiption
RTT2-3 TEST 15,14 Chip test pins.
TESTO-1 TEST 6,5 Chip test pins.
RTSET 1/0 16 This pin must be puied low by a 1.69KQ resista.
GEPO-1 /O 32,31 General pupo< pin 0,1
NC 1,2,3,4 Reserved
4.2 RTL8150LM Pin Descriptions
4.2.1RTL8150LM POWER PINS
Symbol Type Pin No Desaiption
VDD5 P 4,31,54,78 5.0V power sipply as irerral regilatas input
VDD330 P 26,51,99 3.3V powver ouput frominternal regulators
Pin 99: Digital power
VDD33lI P 21,38,46,72,81 (3.3V power
Pin 81: Digital power
GND P 23,24,35,43,53,70,73, |Ground
82,98
VDD33 P 76 3.3V Stardby power
4.2.2RTL8150LM USB INTERFACE
Symbol Type Pin No Desaiption
DM 110 79 Negative data line d USB differential data bus
DP 1/0 80 Positive data line d USB differeriial data lus

4.2.3RTL8150LM 10/100 BASE-T UTP INTERFACE

Symbol Type Pin No Desaiption
TXD+ O 45 10/100 BASE-T trarsmit dag
TXD- O 44 10/100 BASE-T trarsmit dag
20022/18 6
Verl.40

Downloaded fronDatasheet.su



SudREALTEK

REALTEK Semiconductor Corp.
RTL8150(M)
RXIN+ I 37 10/100 BASE-T receiwe data
RXIN- I 36 10/100 BASE-T receiwe data
X1 I 19 25 MHz crystal inpu
X2 O 20 25 MHz crystal output
Synmbol Type Pin No Desaiption
RXDO0-3 I 13,14,15,16 MII receive data 03
TXDO-3 o] 7,6,5,92 MII trarsmit dat 0-3
TXC I 9 MII Trarsmit Clock 25 MHz or 2.5 MKz Tx clock supplied by
the exerral PMD device.
MIICOL | 69 MII Collision Detected This signa is assertediigh

synchronowsly by the external physical unit upondetecion of a
cdlision on the medium. It will remain asserteds log as tte
callision condition persists.

TXEN (@] 8 MII Trarsmit Enable: Idicatesthe pregrce ofvalid nibble data
on TXD[3:0].

RXC I 11 MIl Receiwe Clock 25 MHz or 2.5 MHz R clock supplied bythe
exterral PMD device.

RXDV I 12 MIl Receiwe Data \dlid: Data \alid is asserted bgn exerral

PHY whenreceie data ispreern onthe RXD[3:0], ard it is
de-assrted at tle erd of the paclet. This sgnal is valid on the
rising edge of the RXC.

RXER 10 MIl Receiw Error: This pin is aserted to irdicate that invalid
symbol has beendeecied n 100MbpsMIl mode. Thissignd is
synchronized to RXC ard canbe aserted for a minimum of ore

receiwe clock

MDC (@] 55 MIlI Managenent Data Clock: Synchronows dock for MDIO data
trarsfer.

MDIO 1/0 56 MIlI Management Data: B-directional signal usedto trarsfer
management information.

Mlink | 66 MII lin k statws notification, indicates tahe MAC that exerral
PMD is link Ok or not.

Mactiveb | 67 MII active stats notification, whenMactiveb=high, Mlink is low

active, ard vice \ersa.

4.2 5RTL8150LM LED Interface

Symbol Type Pin No Desaiption
LEDO, 1, 2 o 63,62,61 LED pins(acive low)
LEDS1-0 00 01 10 11
LEDO TX/RX TX/RX TX TX/RX@ LINK10
LED1 | LINK100 | LUNKZ10/100 | LINK10/100 | TX/RX@ LINK100
LED2 LINK10 FULL RX FULL
During power down mode, the LED's are OFF if SYSLED in
configuration register O is sd.
20022/18 7
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4.2.6 RTL8150LM EEPROM INTERFACE

Symbol Type Pin No Desaiption
EECS O 91 9346 chip select
EEX O 90 93C46 clock
EEDI O 89 93C46 dadinpu
EEDO | 88 93C46 dab output

4.2.7 RTL8150LM TEST AND THE OTHER PINS

Symbol Type Pin No Desaiption
RTT2-3 TEST 33,32 Chip test pins.
17,18,57,58,59,60,838,
T ** T EST 84,85,86,87,93,94,95 Chip test pns.
96,97
RTSET 1/0 34 This pin must be puied low by a 1.69KQ resista.
GEPO-1 /10 65,64 General pupos pin 0,1
PWRESETB (@] 68 Power-on reset br extermal PHY, active low
1,2,3,22,25,27,28,29,
30,39,40,41,42,47,48
NC 49.50,52.71,74.75 7y Reaved
100
20022/18 8
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RTL8150(M)
5.SIE —USB Commands
5.1 Vender MemoryRead
Setup transaction:
BmReq bReq wValueL |wValueH |windex. |windexd |wLenghL |wLenghH
CO 05 regffsetL |regoffsetH |00 00 LengL LengH
Data transaction:
DATAO DATA1 DATA2 DATA3 DATA4 DATAS5 DATA6 DATA7
reg0 regl regg regB red recb reg regr
The total lenth response b8150Ldepends on @ndgH,Lend.) values.
5.2 Vender MemoryWrite
Setup transaction:
BmReq bReq wValueL |wValueH |windexX. |windeXd |wLenghL |wLenghH
40 05 regoffsetL |regoffsetH |00 00 LenghL LenghH
Data transaction:
DATAO DATA1 DATA?2 DATA3 DATA4 DATAS5 DATA6 DATA7
reg0 regl reg? reg’ regd rep rego reg’
Offset 0xX1200 to 04.27f regster must write byvord mode.
5.3 Set address
Setup transaction:
BmReq bReq wValueL |wValueH |windexX |windeXd |wLenghL |wLenghH
00 05 addrL addrH 00 00 00 00
Data transaction: None
5.4 Clear Feature EPO
Setup transaction:
BmReq bReq wValueL |wValueH |windexX |windeXd |wLenghL |wLenghH
02 01 00 00 00 00 00 00

Data transaction: None

20022/18
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RTL8150(M)
5.5 Clear Feature EP1
Setup transaction:
BmReq breq wValueL |wValueH |windex. |windexd |wLenghL |wLenghH
02 01 00 00 81 00 00 00
Data transaction: None
5.6 Clear Featue EP2
Setup transaction:
BmReq bReq wValueL |wValueH |windexX. |windeXd |wLenghL |wLenghH
02 01 00 00 02 00 00 00
Data transaction: None
5.7 Clear Feature EP3
Setup transaction:
BmReq bReq wValueL |wValueH |windexX |windeXd |wLenghL |wLenghH
02 01 00 00 83 00 00 00
Data transaction: None
5.8 Set Featue EP1
Setup transaction:
BmReq bReq wValueL |wValueH |windex. |windexd |wLenghL |wLenghH
02 03 00 00 81 00 00 00
Data transaction: None
5.9 Sd Feature EP2
Setup transaction:
BmReq bReq wValueL |wValueH |windexX. |windeXd |wLenghL |wLenghH
02 03 00 00 02 00 00 00
Data transaction: None
5.10Set Featue EP3
Setup transaction:
20022/18 10
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BmReq bReq wValueL |wValueH |windex. |windexd |wLenghL |wLenghH
02 03 00 00 00 83 00 00
Data transaction: None
5.11Set Interface O
Setup transaction:
BmReq bReq wValueL |wValueH |windexX. |windeXd |wLenghL |wLenghH
01 0B 00 00 00 00 00 00
Data transaction: None
5.12Set Featue Device
Setup transaction:
BmReq bReq wValueL |wValueH |windexX |windeXd |wLenghL |wLenghH
00 03 01 00 00 00 00 00
Data transaction: None
5.13Clear Feature Device
Setup transaction:
BmReq bReq wValueL |wValueH |windex. |windexd |wLenghL |wlLenghH
00 01 01 00 00 00 00 00
Data transaction: None
5.14Set Config 0
Setup transaction:
BmReq bReq wValueL |wValueH |windexX |windeXd |wLenghL |wLenghH
00 09 00 00 00 00 00 00
Data transaction: None
5.15Set Config 1
Setup transaction:
BmReq bReq wValueL |wValueH |windexX. |windeXd |wLenghL |wLenghH
00 09 01 00 00 00 00 00
Data transaction: None
20022/18 11
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RTL8150(M)
5.16Get Descriptor Device
Setup transaction:
BmReq bReq wValueL |wValueH |windex. |windexd |wLenghL |wlLenghH
80 06 00 01 00 00 Lengh L |Lengh H
Data transaction:
DATAO DATA1 DATA2 DATA3 DATA4 DATAS DATAG6 DATA7
12 01 10 01 00 00 00 08
DA 0B 50 81 00 01 01 02
03 01 - - - - - -
The total lenth response b8150Ldepends on @ndH,Lend.) values.
5.17Get Descriptor Configuration
Setup transaction:
BmReq bReq wValueL |wValueH |windexX |windeXd |wLenghL |wLenghH
80 06 00 02 00 00 Lengh L |Lengh H
Data transaction:
DATAO DATA1 DATA2 DATA3 DATA4 DATAS DATAG DATA7
09 02 27 00 01 01 00 A0
50 09 04 00 00 03 FF * 00
FF * 00 07 05 81 02 40 00
00 07 05 02 02 40 00 00
07 05 83 03 08 00 01 -
The total lenth response b8150Ldepends on @ndH,Lend.) values.
*The E version is OkF ,before E version it is @O.
5.18Get Descriptor String Index O
Setup transaction:
BmReq bReq wValueL |wValueH |windexX. |windeXd |wLenghL |wLenghH
80 06 00 03 00 00 Lengh L |Lengh H
Data transaction:
DATAO DATA1 DATA2 DATA3 DATA4 DATAS DATAG DATA7
04 03 04 09 - - - -

The total lenth response b8150Ldepends on @ndgH,Lend.) values.

5.19Get Descriptor String Index 1
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RTL8150(M)
Setup transaction:
BmReq bReq wValueL |wValueH |windexX |windeXd |wLenghL |wLenghH
80 06 01 03 09 04 Lengh L |Lengh H
Data transaction:(REALTEK)
DATAO DATA1 DATA2 DATA3 DATA4 DATAS DATAG DATA7
10 03 52 00 45 00 41 00
4C 00 54 00 45 00 4B 00
The total lenth response b8150Ldepends on @ndH,Lend.) values.
5.20Get Descriptor String Index 2
Setup transaction:
BmReq bReq wValueL |wValueH |windex. |windexd |wLenghL |wLenghH
80 06 02 03 09 04 Lengh L |Lengh H
Data transaction:(USB0/100 LAN)
DATAO DATA1 DATA2 DATA3 DATA4 DATAS DATAG DATA7
1E 03 55 00 53 00 42 00
20 00 31 00 30 00 2F 00
31 00 30 00 30 00 20 00
4C 00 41 00 4E 00 - -
5.21Get Descriptor String Index 3
Setup transaction:
BmReq bReq wValueL |wValueH |windexX. |WindexXd |wLenghL |wLenghH
80 06 03 03 09 04 Lengh L |Lengh H
Data transaction:
DATAO DATA1 DATA2 DATA3 DATA4 DATAS DATAG DATA7
0A 03 30 00 30 00 30 00
31 00 - - - - - -
The total lenth response b8150Ldepends on @ndgH,Lend.) values.
5.22 GetConfig
Setup transaction:
BmReq bReq wValueL |wValueH |windexX |windeXd |wLenghL |wLenghH
80 08 00 00 00 00 01 00
Data transeaction:
DATAO DATA1 DATA?2 DATA3 DATA4 DATAS DATAG DATA7
Value - - - - - - -

20022/18
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5.23Get Status Device
Setup transaction:
BmReq bReq wValueL |wValueH |windex. |windexd |wLenghL |wLenghH
80 00 00 00 00 00 02 00
Data transaction:
DATAO DATA1 DATA2 DATA3 DATA4 DATAS DATAG6 DATA7
Vaue Value - - - - - -
5.24Get Status EPO
Setup transaction:
BmReq bReq wValueL |wValueH |windex. |windexd |wLenghL |wLenghH
82 00 00 00 00 00 02 00
Data transaction:
DATAO DATA1l DATAZ2 DATA3 DATA4 DATAS DATAG DATA7
Value Value - - - - - -
5.25Get Status EP1
Setup transaction:
BmReq bReq wValueL |wValueH |windex. |windexd |wLenghL |wlLenghH
82 00 00 00 81 00 02 00
Data transeaction:
DATAO DATA1 DATA?2 DATA3 DATA4 DATAS5 DATA6 DATA7
Value value - - - - - -
5.26Get Status EP2
Setup transaction:
BmReq bReq wValueL |wValueH |windex. |windexd |wLenghL |wlLenghH
82 00 00 00 02 00 02 00
Data transaction:
DATAO DATA1 DATA2 DATA3 DATA4 DATAS5 DATA6 DATA7
Value value - - - - - -

5.27Get Status EP3

20022/18
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Setup transaction:
BmReq |bReq wValueL |wValueH |whdex. |windeXd |wLenghL |wLenghH
82 00 00 00 83 00 02 00
Data transaction:
DATAO DATA1 DATA2 DATA3 DATA4 DATAS DATAG DATA7
Value Value - - - - - -
5.28Get Status Interface O
Setup transaction:
BmReq |bReq wValueL |wValueH |whdeX |windexd |wLenghL |wLenghH
81 00 00 00 00 00 02 00
Data transaction:
DATAO DATA1 DATA2 DATA3 DATA4 DATAS DATA6 DATA7
Value value - - - - - -
5.29Get Interface O
Setup transaction:
BmReq |bReq wValueL |wValueH |whdexX. |windeXd |wLenghL |wLenghH
81 0A 00 00 00 00 01 00
Data transaction:
DATAO DATA1 DATA2 DATA3 DATA4 DATAS DATA6 DATA7
value - - - - - - -

20022/18
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6. Memory Allocation

$0000H~$01FH------- Reserved
$0120H~$01FFH------- RL8150(M) REGISTER
$1200H~$127FH-------- &ial EERROM(9346)

Offset Type Pin No Desaiption
0120R0125h |R/W* IDRO-5 Ethernet Addres ,load fom 93C46
0126R012Dh |R/W MARO-7 Multicad regster
012Eh R/W CR Command Register
012Fh R/W TCR Trarsmit corfiguration regster
01309131h R/W RCR Receive cafiguration register
0132h R/W TSR Trarsmit Satus regster
0133h R/W RSR Receiwe satus regster
0134h R/W Reserved -
0135h R/W* CONO ConfigurationregsterO
0136h R/W* CON1 Configurationregsterl
0137h RIW MSR Medium status
0138h R/W PHYADD MIl PHY addres select
0139013Ah R/W PHYDAT MIl PHY data
013Bh R/W PHYCNT MIl PHY cortrol
013Ch RIW Reserved
013Dh R/W* GPPC General pupo< pin cortrol
013Eh R/W WAKECNT Wake up ewert cortrol
0140hR0141h |R/W* BMCR Basc mode cottrol regster
0142h0143h R BMSR Basc mode s$atus regster
0144hR0145h  |R/W* ANAR Auto-negptiation adwertiserrert regster
0146h0147h |R/W ANLP Auto-negotiationlink partrer ability regster
0148hR0149h |R/W AER Auto-negptiation exparsion regster
014Ah-014Bh |R/W NWAY T Nway test regster
014h-014Dh  |[R/W CSCR CS corfiiguratonregster
014EhQ14Fh R/W CRCO Power Managenent CRC egista for wakeup frame0
0150R0151h |R/W CRC1 Power Managenent CRC egiste for wakeup framel
0152h0153h |R/W CRC2 Power Managenent CRC egista for wakeup frame2
0154h0155h |R/W CRC3 Power Managenent CRC egista for wakeup frame3
0156h0157h |R/W CRC4 Power Managenent CRC egista for wakeup frame4
0158h015Fh R/W BYEMASKO Power Management wakeup frame0(64bt) bytemask
0160R0167h |R/W BYEMASK 1 Power Management wakeup frame1(64bt) bytemask
0168h016Fh R/W BYEMASK 2 Power Management wakeup frame?2(64bt) bytemask
0170R0177h |R/IW BYEMASK 3 Power Management wakeup frame3(64bt) bytemask
0178R017Fh |R/W BYEMASK 4 Power Management wakeup frame4(64bf) bytemask
0180hk0183h |R/W PHY1 PHY paraneter 1
0184h R /W PHY?2 PHY paraneter 2
0186R0189h |R/W TW1 Twister paraneter 1
018Ah-01ff Reserved

* . denctes ato-loaded from 93C46 during chip initialization.
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/. Register Descriptions
7.1Command Register (Offset 012Eh, R/W)
: o Default/
Bit Symbol Description Attri bute
76 - Reserved -
5 WEPROM 1:EEPROM write erabe 0,RW
0: disable
The EEPROM map from 0x1200to 127fh. Write 0x1200 equal to
progam EEPROM offset Ox00. Write to EEPROM must use WORD
mode accesat a tine. The read EEROM have not limit.
4 SOFT_RST Reset: Setting to 1 forcesthe RTL8150L(M) to a ®ftware reset sate 0,RW
which disables te trarsmitter ard receiver, reintializes the FIFOs,
resets te g/stem buffer pointer to the intial value , R buffer is
empty). The values d IDR0O-5 ard MARO-7 will have no changes.
This bit is 1 duing the regt operaiton, ard is cleared ® 0 by the
RTL8150L(M) whenthe rest operaton is conplete.
3 RE Ethernet 10/100M receiw erable 0,RW
2 TE Ethernet 10/L00M trarsmit erable 0,RW
1 EP3CLREN 1: Emble clearig the perbrmance couter of EP3 ater EFB acces 0,RW
0: Disable
0 AUTOLOAD 1: Auto-load he cortents of 93c4 into RTL8150L(M)’s regsters 0,RW
This hit is selfclearirg after load complete.

7.2Transmit Configuration Register (Offset 012Fh, R/W)

Bit

Symbol

Description

Default/
Attri bute

7-6

TXRRL 0

Tx Retly Count: These 2 bits are sed to specify additiona
trarsmission retriesin multiple of 16(EEE 8023 CSMA/CD retry
count). If the TXRR is set b 0, the trarsmitter will re-trarsmit 16
times kefore alorting due to excesive cdlisions if the TXRR is set
to a value greater tlan 0, the ramsmitter will re-trarsmit a number of
times eqals to the following formula kefore alorting:
Total retries = 6 + (TXRR * 16)

The ECOLDbit in the TSR regsterwill be set if trarsmit abort due to
excessie cdlision.

0,RW

Reserve

4,3

IFG1, 0

Interframe Gap Time: This field allows the user to adust the
interframe gap time below the stawlard: 9.6 us fa 10Mbps, 960 ns
for 100MIps. The time can be progammed from 9.6 s to .8.4 8
(10Mbpg ard 960rs to 840rs (100Mbps.
The formula for the inter frame ggp is

10 Mbps 8.4, + 0.4(IF5(1:0)) s

100 Mbps 840rs + 40(IFG(1:0)) ns

0,RW

2,1

Reserved

NOCRC

1: There's no0CRC gpended at the end of a padket.
0: There's CRC ppended at theend of a padet.

0,RW
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7.3 Receive Configuration Register (Offset 0130h-0131h

R/W)
_ L Default/
Bit Symbol Description Attri bute
158 - Reserved -
7 TAIL 0: CRC fidd forward to HOST 0,RW
1: Rx Header érward to HOSTThe first two bytes of CRCfield are
replaced byeceiwe header
6 AER 1:Accep CRC eror packet 0,R/W
5 AR 1: Accept RINT paclet (<64 byeg 0,R'W
4 AM 1. Accep all multicast mdkets erumeratedin the diver's multicast 0,RW
address list.
0: Disabled.
3 AB 1: Accept broadcapaclets 0,RIW
0: Reject broadcdgaclets
2 AD 1: Packets received cortaining a desination addres that match the 0,RW
MA C addres of the retworking device are accepted.
0: Disabled.
1 AAM 1: Accep all multicast frames receied by the retworking device, 0,RIW
including the ores enuneratal in the dewce's multicagt addres list,
0: Disable.
0 AAP 1: Accept all plgsical frames 0,RW
0: Disable.
7.4Transmit Status Register(Offset 0132h)
_ L Default/
Bit Symbol Description Attri bute
7-6 - Reserved -
5 ECOL 1: Excessie cdlision indication R
4 LCOL 1: Late cdlision indication R
3 LOSS CRS 1: Lossof carrier indicaion R
2 JBR 1: Jaberiime ou indicaion R
1 TX_BUF_EMPTY |1: Tx buffer enpty indicaion R
0 TX_BUF FULL |1: Tx bufer full indicaion R
Note: TSR regster will be clearedto the default value ater reador EP3 access.
7.5Receive Status Register(Offset 0133h)
: oy Default/
Bit Symbol Description Attri bute
7 WEVENT Wake Up Evert indication: R
1: Wakeup ewvert occus
6 RX_BUF _FULL | Rx Buffer Rull indicaion R
20022/18 18
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5 LKCHG Link Changeindicdion R
4 RUNT Runt Packet indication R
1: The receied paclet lergth is smaller than 64 bytes
3 LONG Long Packet indication R
1: The sze ofthe receied paclet exceedsAk bytes
2 CRC CRC Hror indication. R
1. The receivedpacket is checkedith CRC eror.
1 FAE Frame Alignmert Error: R
1: Indicatesthat a fame aligymert error occared onthis received
paclet.
0 ROK Receiwe OK indication R
1: Indicate tlat a packt isreceived without error
Note: RSR regpter will be clearedio the default value ater reador EP3 access.
7.6Configuration Register 0(Offset 0135h, R/W)
. o Default/
Bit Symbol Description Attri bute
7 SUSLED 0: LED pins are drvenhigh to turn off LED during susperd. 0,R'W
6 PARM_EN Paraneter Enable: (These paraneters are wed in 100Mbpsmode.) 0,RW

1: PHY1 PARM, PHY2_RARM, TW_PARM can be nodified
through access teegister0180H-0189H
0: Disable
Note: Eachtime 9BC46 auo-load process $ exected, the PHY1_PARM,
PHY2_PARM, TW_PARM will be re-loaded theddault value from

93(46.
45 - Reserved -
3 LDPS Link Down Power Saving nmode: 0,R\W
1: Disabe.

0: Enable. When the etlernet cable isdisconnected (link Down),
part of amalog circuit will be powered down in order to sawe power.
The aher part of aralog circuits relating to SD signal monitoring
ard 100M signal receiving are ot powered daevn in ca® the cable)
is re-conrected ad link shoud be reestablished again.

2 MSEL Medium Select 0,RW

Whenwrite :

1:MIl mode (disade interral PHY)

O:Auto-detect. The UTP mode will be the defult. The
RTL8150L(M) is switched to MIl mode T the internal PHY is not
link OK.

Whenread

1:MIl mode: The MAC MII is comected to lhe MII interface ofthe

exterral PHY.

0:UTP mode: The MAC Ml is comected to tk interral PHY.

1-0 LEDS1-0 Refer to LED PIN definition. The default value is atio-loaded from 0,RW

93C46.

7.7Configuration Register 1(Offset 0136h, R/W)
[ Bit | Symbol | Desaiption | Default/ |

20022/18 19
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Attri bute
7 - Reseved. -
6 BWF Broadcast Wakeup Frame Fundion: 0,RW

1: Erable BoadcasWakeup Frane
If set_feaure canmand with Fedure Slector
=DEVICE_REMOTE_WAKEUP is receiwed from USB host ard
BWF=1, RTL8150L(M) will signd wakeup to the host when
correctly receiving a paclet with DID=FF FF FF FFFF FF

(Broadcaspaclet),.
0: Disable.
5 MWF Multi cast Wakeup Frame Fundion: 0,RW
1: Erable Mdticast Wakeup Frane
If set_feaure canmand with Fedure Slector
=DEVICE_REMOTE_WAKEUP is receied from USB host ard
MWF=1, RTL8150L(M) will sgnal wakeup to the host when
correctly receving multicast packets (packets that survive the
multicast tesh),.
0: Disable.
4 UWF Unicast Wakeup Frame Fundion: 0,RW
1: Erable Uncad Wakeup Frane
f st_feaure canmand with Featre Sdector
=DEVICE_REMOTE_WAKEUP is received from USB host ard
UWF=1, RTL8150L(M) will sgnal wakeup to the host when
correctlyreceivng a paclet with DID=IDR0~5.
0: Disable.
2-3 - Reserved -
1 LONGWFL 1: The Bytemask3 ard Bytemask4 are casaded todrm a 128 bye 0,RIW
long Bytemask for long wakeup frame 1, and long wekeup frame 1
use CRC3s CRC check. ien LONGWF1=1, wakeupframe 3
ard wakeup frame 4 are digble.
0: Disade LOGNWF1.
0 LONGWR 1: The Bytemaskl ard Bytemask2 are casaded todrm a 128 bye 0,RIW
long Bytemask for long wakeup frame 0, and long wekeup frame 0
use CRClas CRC check. Wen LONGWF0=1, wakeupframe 1
ard wakeup frame 2 are diabled.
0: Disade LOGNWFOQ.
7.8Media Status Register (Offset 0137h, R/W)
) . Default/
Bit Symbol Desaiption Attri bute
7 TXFCE/ Tx Flow Control Enade: The flow control is valid in full-dugex R/W
LdTXFCE mode oty. Thisregster's default value cones from 93CG46.
RTL8150L Remote TXFCE/LATXFCE
ANE =1 NWAY FLY mode R/O
ANE =1 NWAY mode oty R/W
ANE =1 No NWAY R/W
ANE=0& - RW
full-duplex mode
ANE=0& - Invaid
hdf-duplex
mode
20022/18 20
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NWAY FLY mode : NWAY with flow control capahility
NWAY mode only : NWAY without flow control capahility
6 RXFCE RX Fow control Enale: The flow control is erabed in full-dupex R/W
mode oty. The defult value cones from 93C46 .
5 Reseved - -
4 Duplex 1: Indicate that the curert link is full-duplex R
0: Indicate tkat the curert link is half-dupex
3 SFEED 100 1: Indicate tatthe curert link isin 200Mbpsmode. R
0: Indicak thatthe curert link isin 10Mbpsmode.
2 LINK Link status. R
1: Link OK.
0: Link Fal.
1 TXPF 1: Indicake that RTL8150L(M) sends patse paclet R
0: Indicake that RTL8150L(M) has sent timer dore paclet to releag
renote gationfrom paise Tx Sate.
0 RXPF 1: Indicae that RTL8150L(M) is in Bacloff state becas a pase R
paclet from renote gation has beenreceipt.
0: Indicak that RTL8150L(M) is not in patse date.
7.9 MIl PHY Address(Offset 0138h, R/W)
. o Default/
Bit Symbol Desaiption Attri bute
75 Reserved -
4-0 PHYADD MIl PHY Addres select R/W
7.10MIl PHY DATA(Offset 0139h-013Ah, R/W)
. L Default/
Bit Symbol Desaiption Attri bute
150 MIIDAT Data readrom MIl PHY or data that is tobe written to Ml PHY. R/W
7.11 MIl PHY Access Control(Offset 013Bh, R/W)
i . Default/
Bit Symbol Desaiption Attri bute
7 Reserved -
6 PHYOWN Own bit: RTL8150L(M) will initiate a MII management data 0,RIW
trarsaction if this hit is set 1by sdftware. After trarsactian,
this bit is auo cleared byRTL8150L
5 RWCR MIl managenent data R\W control R/W
1:write,
0: read
4-0 PHYOFF PHY regster dfset R/W
20022/18 21
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7.12General Purpose Register(Offset 013Dh, R/W)

. . Default/
Bit Symbol Desaiption/Usage Attri bute
75 GEPREG1~3 |Reserved -

4 GEPREGO General pupos bt RO
1: Supports external Home PNA PHY

3 GEPLDAT If GEPLRW is set 1the GER pin will reflect the value d GEPLDAT, R/W

else GERDAT will reflect the value d GEPL pin.

2 GEPIRW Gereral purpose @n control bit: R/W

0: The correpording GEP1 pn is corsidered npu
1: The correpording GEP1 ph is corsidered otput

1 GERODAT If GERORW is set 1the GER pin will reflect the value & GERODAT, R/W

else GEBDAT will reflect the value d GERO pin.

0 GEPORW Gereral purpose @n control bit: R/W

0: The correpording GEPO pn is corsidered npu
1: The correponding GEPO ph is corsidered otput
If GEFRW=0 ,READ only
7.13Wake Up Event Control(Offset 013E, R/W)

. L Default/
Bit Symbol Desaiption/Usage Attri bute

7 Reserved -

6 LKWEN Link changewake-up enable 0, RW

5 MAGWEN Magic Packet waeke-up erable 0, RW

4 WUF4EN Wake up frane 4 emble 0, RW

3 WUF3EN Wake up frane 3 emble 0, RW

2 WUF2EN Wake up frane 2 emble 0, RW

1 WUF1EN Wake up frame 1 emble 0, RW

0 WUFOEN Wake up frame 0 emble 0, RW

Note: RTL8150L(M) will signal wakeup to the tost only whenthe following two corditions are net:

1. The host has send se_feature_device command.

2.0re ofthe wakeup frame function has beenerabled ad triggered.

7.14Basic Mode Control Register (Offset 0140h-0141h, R/W)

: . Default/
Bit Name Desaiption/Usage Attri bute
15 Reset This hit, which is sef clearirg, will reset tle cotrol and statis 0, RW
regsters & PHY into the default states ifit is set 1
14 Resaved - -
13 $d_St Speedselect RW
1 = 100Mbps
0 = 10Mbps
Note: The initial value d this hit comes from 93C46
20022/18 22
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12 Auto Negpotiation | This bit enabdes/dsables the NWay auto-negpotiation function. 0, RW
Enable 1 = Emale auo-negatiation. If this hit is set, bt 8 ard hit13 will be
(ANE) ignared, anl the values of bit8 ard bit 13 indicae te resul of aub
negotiation process.
0 = Disable auo-negptiation.
Note: The intial value d this bit comes from 93C46
11-10 Reseved - -
9 RestartAuto This hit allows the NWay auto-negptiation function to be re-initiated 0, RW
Negptiation 1 = Restart auo-negptiation
0 = Normal operaion.
8 DuplexMode | This bit sets the diplex mode. 0, RW
1 = full-duplex
0 = rormal operaton.
Note: This bit's initial value canes from 93C46
70 Reserved - -

7.15Basic Mode Status Register (Offset 0142h-0143h, R)

. L Default/
Bi Nam D iption .
t ame esaiption/Usage Attri bute
15 100BaseF4 Capabk: 0, RO
100Baset4 0 = Device rot abke to periorm 100Bag-T4 mode
14 100BaseFX Full Duplex Capabk: 1, RO
100Bas_TX_FD 1 = Device abé to perform 100Bag-TX in full duplex mode
13 100BaseFX Half Duplex Capabk: 1, RO
100Bag_TX_HD 1 = Device abé to perform 100Bag-TX in half duplex mode
12 10Ba®-T Full Duplex Capabk: 1, RO
10Ba_T FD 1 = Device abé to perform 10Ba®-T in full duplex mode
11 10Ba®-T Half Duplex Capabk: 1, RO
10_Bag_T HD 1 = Device abéto perform 10Ba®-T in half duplex mode
10-6 - Reserved -
5 Auto Negpotiation | 1 = Auto-negptiation process copleted 0, RO
Complete 0 = Auto-negptiation process ot completed
4 Renote Ealt 1 = Renwote fault condition detected(clear a read; 0, RO
0 = Norenwvte fault condition detected
3 Auto Negotiation | 1 = Device is ale to perform Auto-Negptiation. 1,RO
ahlity 0 = Device rot ale to perform Auto-Negptiation.
2-1 Reserved
0 Extended 1 = Exerdedregster caplhilities; 1, RO
Capability 0 = Basic regster set caghilities.
7.16 Auto-negotiation Advertisement Register (Offset
0144h-0145h, R/W)
) . Default/
Bit Name Desaiption/Usage .
P g Attri bute
15 NP Next Page capahility. 0, RO
0 = Advertise that NP capabilitynot supported bylocal node
20022/18 23
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1 = Advertise NPexcharge caphlity ard desire totrarsfer rext
pag.
14 ACK 1 = Acknowledge recepion of link partner’s camhility data word. 0, RO
13 RF 1 = Advertise renote fault detection caphility ; 0, RW
0 = Do not advertise renote fault detection capahbility .
12-11 - Reseved -
10 PAUSE 1 = Advertise flow cortrol suppored by local node. The default
0 = Advertise flow cortrol not supporied bylocal mode. Va'“ffoﬁma
EEPRQM, RO
9 T4 1 = Advertise 100Bas-T4 supporied bylocal node; 0, RO
0 = Advertise 100Bas-T4 not suppored bylocal node.
8 TXFD 1 = Advertise 100Bas-TX full duplex supporied bylocal node; 1, RW
0 = Advertise 100Bas-TX full duplex not suppored by local node.
7 TX 1 = Advertise 100Bas-TX suppored bylocal node; 1, RW
0 = Advertise 100Bas-TX not supporied bylocal node.
6 10D 1 = Advertise 10Bas-T full duplex suppored by local node; 1, RW
0 = Advertise 10Bas-T full duplex not suppored bylocal node.
5 10 1 = Advertise 10Bae-T suppored by local node; 1, RW
0 = Advertise 10Bas-T not supporied bylocal node.
40 Selecor Binary ercoded slecor supporied bythis node. Qirrertly orly <00001>,
CSMA/ CD <00001> § specified. No other protocols are sippored. RW
7.17 Auto-Negotiation Link Partner Ability Register
(Offset 0146h-0147h, R)
) . Default/
Bit Name Desaiption/Usage Attri bute
15 NP Next Page Indication: 0, RO
0 = Link Partner does nd desire Next Page Transfer
1 = Link Partner desires Next Page Transfer.

14 ACK 1 = link partner acknowledges recetion of the cahility data word. 0, RO
0 = Not acknowledged
The device’s Auto-Negptiation state nachine will automatically
control this hit basedon the incoming FLP bursts.

13 RF Renote Faut: 0, RO
1 = Renote Falt indicatedby Link Partner
0 = No Renvte Falt indicatedby Link Partner.

12-11 Resaved - -

10 Patse 1 = How cortrol is suppored bylink parner , 0, RO
0 = How cortrol is not supporied by link parner.

9 T4 100BASE-T4 Support 0, RO
1 =100Base-T4 is suppored bythe link parner;
0 = 100Bas-T4 not supporied bythe link parner.

8 TXFD 100BASE-TX Full Duplex Support 0, RO
1 =100Bas-TX full duplexis supported bythe link parner;
0 = 100Bae-TX full duplex not suppored bythe link parner.

7 TX 100BASE-TX Support 0, RO
1 =100Bas-TX is supporied bythe link parner;
0 = 100Bas-TX not suppored bythe link parner.

6 10 10BASE-T Full Duplex Support 0, RO
1 = 10Bas-T full duplexis supporied bythe link parner;
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0 = 10Bas-T full duplex not supporied bythe link partner.
5 10 10BASE-T Support 0, RO

1 = 10Bas-T is supporied bythe link parier;
0 = 10Bas-T not supporied bythe link parner.

40 Selecor Probcol Selecion Bits: 0, RO
Link Parber’s binary ercoded pradcol selecor.

7.18 Auto-negotiation Expansion Register (Offset

0148h-0149h, R)

This regster contains additional status for ldy\auto-negtiation.

. o Default/
Bit Name Desaiption/Usage Attri bute
155 - Resered This bit is always set to0. -

4 MLF Statws indicating if a rmultiple link fault has accured 0, RO
1 = fault occured;0 = o fault occured.

3 LP_NP_ABLE | Statusindicaingif the link parner supports Next Pag negotiation. 1 0, RO

= suppored; 0 = rot suppored.
2 NP_ABLE This hit indicates ifthe local ode is ale to serd adlitional Next 0, RO
Pages.

1 PAGE_RX This bit is set when a new Link Code Word Page has been receied. 0, RO
The bit is auomatically cleared vhen the auo-negotiation link
partner's ablity regster(regster 146H) is real by management.

0 LP NW_ABLE |1 =link parner suppors NWay auo-negptiation. 0, RO

7.19NWay Test Register (Offset 014Ah-014Bh, R/W)
: o Default/
Bit Name Desaiption/Usage Attri bute
1538 - Reserved -

7 NWLPBK 1 = &t NWay to loopbackmode. 0, RW
6-4 - Reserved -

3 ENNWLE 1 = LEDO Pin indicateslinkpuse 0, RW

2 FLAGABD 1 = Auto-negexperiencedalility detect state 0, RO

1 FLAGPDF 1 = Auto-negexperierced parallel detectiofault state 0, RO

0 FLAGLSC 1 = Auto-neg experierted lirk satus check state 0, RO

7.20CS Configuration Register (Offset 014Ch-014Dh, R/W)

: . Default/
Bit Name Desaiption/Usage Attri bute
15 Testfun 1 = Speeds W interral timer for Auto-Negpciation o,wWoO
14-10 - Reserved -
9 LD Active low TPI link disabe sgnal. Whenlow, TPI still transmits link 1, RW
pusesard TPI staysin good Ink state.
8 HEART BEAT |1 = HEART BEAT erable 1, RW
20022/18 25
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0 = HEART BEAT disable. HEART BEAT function is only valid in
10Mbpsmode.

7 JBEN 1 = erable jabber tunction. 1, RW
0 = disable jabber function

6 F LINK_100 | Force ink-upin 100Mbpsfor diagnostic purposs 1, RW
1 =DISABLE
0 = ENABLE.

5 F_Conrect Force conectionof the link for diaghostic puposes 0, RW
1 = Fore conection
0 = Disable

4 - Resaved -

3 Con_status This bit indicatesthe gatus of the comection 0, RO
1 = valid comected lirk detected
0 = dizonrected lirk detected.

2 Con_status En | Assetion of this bit configures LED1 pin to indicate connection 0, RW
staus.

1 - Resaved -

0 PASS SCR Bypass Scamble function 0, RW

SEEPROM 93C46 Contents

The 93C46 is a 1kit EEPROM. Althoug it is actually addessed $ words, we list its contentsyb
bytes below for convenience.

After the valid durationof the RSTBpin or auto-load command in Command Résy(dfset
012Eh), the RL8150L(M) performs a series of EEPROM read operation from the 93C46.

*= If you want to dhange the Realtek default sdting of the content in EEPROM, weswggest tha
you have Realtek approval.

Bytes | Contens | hagcription

00h 50h Thes 2 byes contain ID codeword for the RTL8150L(M). The RTL8150L(M)
01lh 81h will load the caterts & EEFROM into the caresmpndng location if the 1D
word (81500 isright.
02hQ7h EthernetID Ethernet ID, After auo-loadcommand or herdware regt, RTL8150L(M) loads
Ethernet ID to IDRO-IDR5 of RTL8150L(M)'s.
08h CONFIGO RTL81504M) Configuration regster 0, operabna regstersoffset 0135h
0%h MSR/BMCR Bit7-6 map to the bit7-6 of Media Satusregster (MR), Bit5, 4, 0 nap to the

bit13, 12, 8 of Basc Mode Control regster (BMCR), Bit2 mapsto the bi10 of
Auto-negotiation Advertisemert Register (ANAR), Bit3, 1 are resered If the
network speedis set toAuto-Detectmode (i.e. Nway mode), then Bit2=0 means
the local RTL8150L(M) supports flow cortrol (IEEE 802.3X% (in this case,
Bit10=1 n Auto-negotiation Advertisement Register (ofset 146k147hH, ard
Bit2=1 meansthe local RTL8150L(M) does not support flow cortrol (in this
ca®, Bt10=0 in Auto-negotiation Advertisement). This is becase that there
are Nway switch hubs will keep snding flow control paus paclets with no
rea®n, if the link parber supporss Nway flow cortrol.

0Ah GEP General Pupos Ph Control Register (offset 0130h).
0Bh UDP Resered Do not charge this filed without Realtekapproval.
USB Device Rrraneter
0Ch ATTR USB Corffiguration characterisics:
20022/18 26
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Bit7 is resered ard must ke set toone for USB spec.
A device coffigurationthat uisespower fromthe bis ard a local surce reports
a ronzero \alue in MaxPower to irdicate tle anourt of bus power requred
and sets Bt 6.
Bit5 is set one  supportrenote wakeup.
Bit4-0: Reserved aml must be rest to zero ér USB spec.
0Dh PHY2_PARM Resered Do not charge this filed without Realtekapproval.
PHY Paraneter 2 for RTL8150L(M). Operatonal regster of the RTL8150L(M)
is0184h
OEh-11h PHY1_PARM Resered Do not charge this filed without Realtekapproval.
PHY Paraneter 1 for RTL8150L(M). Operatona regster ofthe RTL8150L(M)
is0180R0183h
12h-15h TW1_FARM Reserved. Do not charge this filed withou Realtek approwal.
Twister Paramster for RTL8150LM). Operaiona regsters of the
RTL8150L(M) are 0186H0189h
16h MAXPOR The maximum USB power consunption.
17h INTERVAL Interval for pollin erdpoirt 3 for data trasfers Expresed in millisecorts.
18h-19h Languaye D The string in aUSB device may support multiple languayes. A manufacturer
can spedfy the desired language using asixteen-bit languaye ID.
1Ah-1Bh ManufacturerID | The system manufacturer’s ID.
1Ch-1Dh ProdwctID The ofa ystemmanufactuer's prodict ID.
1Eh27h Serial number | The prodet’s serial number.
28h4fh Manufacturer Thes bytesspecify a manufactuer's informationfor the USBstardard reqes.
String Maximum string length is 40 bytes.
50h-7dh Prodwct Strirg | These bytesspecify a devce’s informationfor the USBstardard reqes.
Maximum string length is 46 bytes.
7eh7th Reserved

8.1 Summaryof RTL8150L's registers in the

EEPROM(93C46)

Offset | Name Type | Bit7 | Bit6 | Bits | Bit4 Bit3 Bit2 | Bitl | Bit0
00h ROMIDO R 0 1 0 1 0 0 0 0
01h ROMID 1 R 1 0 0 0 0 0 0 1

0207h [ IDRO-IDR5 | R/W
08h Config0 RW [SUSLED|[PARM EN| - - LDPS | MSEL | LEDSL [LEDSO
09h [MSR/BMCR| R/W | TXFCE | RXFCE | Spd_st | ANE - PAUSE - |[FuDuP
OAh GRCP R/W GEPREG3 | GEPREG2 | GEPREG1 | GEPREGO | GEP1DAT | GEP1IRW | GEPODAT | GEPORW
0Bh UDP R/W 8 bit ReadWrite
0Ch ATTR RIW 1 | o | 1 ] o | o | o | o | o
0Dh [PHY2_RARM| R/W 8 bit Read Wite

OE-11h [PHY1 RARM| R/W 32 bt Read Wite

12h-15h| TW1_RARM | R/W 32 bt Read Wite
16h | MAXPOR RIW 8 bit Read Wite
17h Interval RIW o | o | o | o[ o | o | o [ 1

18h19h| Languaye ID RW 16 bit Read Write

1an-agn MauTEre | gy 16 bit ReadWrite

1Ch-1Dh| Prodwt ID R/W 16 bt Read Wite

1Eh27h|Serial number| R/W 10 bytes Read Wite
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28h-4fh

Manufacture
String

40 bytes Read Wite

50h-7dh

Prodict string

46 bytes Read Wite

7eh7fh

Reserved
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9 Functional Description
9.1System Block Diagram
EEPROM
Interface
Memory MAC
BI\PA 4—'1 SIE ~Manlzjgﬁrrent~ Controller
(MMU)
mil
Interface
p TXO+
SRAM 10/100Mbps » TXO-
Tx/2k bytes PHY ——— RXIN+
Rx/16k bytes ——— RXI\-

9.2USB Endpoint SIE fundion desaiption

The SE employs a robust hardwied USB protocol implementation sdahat the entire USB
interfac opeetion could be done without firmwaintervention. er all three ypes of EPS, bulk
in,bulk out, and interrupt, appropriatesponsesand handshake grials ae generated ly SIE.
The SE aralog tranceiver conplies fully with driver and ecever chaaceristics defned in
USB Spec. Revl.1,

9.2.1 EndpointO

All USB devices support a common accesses mechanism for acdessingtion throug this
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control pipe. Associated with the control pipe at endpard s the information required to
completelydescribe the USHBevice. This pipe also provides theistgr read and write to
RTL8150L.

9.2.2 Endpoint 1 BulkIN

The MAXIMUM packetsize of BULK 1IN is 64 bytes. EveryEthernetpacketare tansfer ¢
HOST bythis Endpoint.fithe Ethernet packet is gar than 64 bies, the RL8150L(M) splits
the Ethanet packet into multiples of 64 bytes. TheHOST teds theUSB packet tha less tha 64
bytes or equaleo as End of Ethernet packet.

9.2.3 Endpoint 2 BulkOUT

The HOST sends the USiacket to Ethernet bjaxmum 64 byes. f the Ethernet packet is
larger than 64 bytes, theHost will send this Ethenet packet in multiples of 64 bytes USBpacket.
The USBpacket less than 64 teg (includingzero byte) indicates the end of a Ethernet packet.
The Ethenet packet (contaning multiples of USB packets) will be quaued in TX HFO and
transmitted later when possibléthe Ethernet packet is transmitted to medium without error
the TX FIFO spae which was ocapied by the transmittel Ethenet padket will be released again.
If the 2K TX AFO is full, the RIL8150L(M) will respond with a NAK when the host is itng to
bulk out moe USB peckets. It is possibleha there are multiples of Ethenet packets in theTX
FIFO simultaneously If a Ethenet packet is to betransmitted but experiences collisions for more
than 16 times (default), this is @lled transmit &ort and this paket will be skippel for
transmission bRTL8150L(M).

9.2.4 Endpoint 3 interrupt IN

The hterrupt EP (EP3) can be used to poll the current statuSI8 0L(M). The 8 byes of

EP3 contain the information listed beloffter EP3 access, the information will be cleared and
the counter will be reset if EP3®EN (Reg012Eh) is set. The NUMTXOK, RXDST,

CRCERR, COLCNT countas will saurae to 255 if thenumbe of up ®unt events is geaer

than 255.

The eidnt bytes of EP3riterrupt N contains:

| DATAO | DATA1 | DATA2 | DATA3 | DATA4 | DATA5 | DATA6 | DATA7 |
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| TSR | RSR | GEPIMSR | WAKSR [NUMTXOK | RXLOST | CRCERR | COLCNT |
Offset| Name | Type| Bit7 | Bit6 | Bit5 Bit4 Bit3 Bit2 | Bitl | BitO

TX_BUF_ [ TX_BUF_

00h TSR R ECOL LCOL LOSS CRS JBR EMPTY FULL
01h RR R RXSUFEH ke | RunT LONG CRC FAE ROK
02h GEP/MSR R  |GEP1DAT | GEPODAT Duplex SFEED_100 [ LINK TXPF RXPF
03h WAKSR R PARM_EN WAKEUP_EV LKVI\Q/KE— MAI‘E?/'C— BMU_EV
04 TXOK_CNT R 8-bit counte tha countsfor valid packets transmitted.

05h | RXLOST_CNT R 8-bit counte tha countsfor packet lost dueto Rx buffer overflow.

06h | CRCERR_CN R 8-bit counte tha countsfor error packets

07h COL_CNT R 8-bit counte tha countsfor collisions

9.3Ether net function desaiption

9.31 Transmit operation

The USB host initides atransmission bytransferring multiple USB packets into Txbuffer. When
MAC receives the end of BBBULK OUT packet from UB host, the RL8150L(M) starts

Ethernet packet transmission.

9.3.2 Receive operation

The incomingEthernet packet is queued in thELB150L(M)’s Rxbuffer. While the
RTL8150L(M) is receivingthe Ethernet packet, it also performs address filtasfigulticast
packes accordig to its hash ajorithms. When te Eternetpacketis correcty receved or he
amount of data in the Rxuffer reaches the level defined in the Receive Condition

Regster(Earlyreceive function is on), theTR8150L(M) requests the US SIE to begn
transferring the daato theUSB Host menoty .

Rx header format (ref. Receive Configtion Regster offset 0130h)

Bit 11-0: Rx bytes count

Bit 12:Valid packet (Rcket that is ROK and notaccepterroi)

Bit 13: Runt packet

Bit 14: Phyical match packet

Bit 15: Multicast packet
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9.3.3 Caollision

If the RFTL8150L(M) is not set the full-duplermode, a collision event occurs when the receive
input is not idle while the R.8150L(M) transmits. 1 the collision is detected duririge
preamble transmission, the jam pattern is transmitted after compledipgeamble transmission
(includingthe X symbol pair).

9.34 FHow Control

The RTL8150L(M) supports EEE802.3X flow control to improve performance in full-duplex
mode. t recogiizes RAUSE packet sent from remote station and bddkahsmission
accordingto IEEE802.3X if RXFCE is set, orTR8150L(M) sends RUSE packet to remote
station when he local RX FIFO exeeds somthreshotl if the TXFCE is set

9.3.41 Control Frame Transmission

When the free space of RXHD is less than 3K Ibgs. The RL8150L(M) sends a RUSE
packet with pause_time(=FFFFh) to inform the remote station to stop transmission for the
specified period of time. After the packets in the RR@are consumed and the free space of
RX HFO is geater than 5K ks, the RL8150L(M) sends the RUSE packet with
pause_time(B000h) to inform the remote station to restart transmission.

9.3.4.2 Control Frame Reception

RTL8150L(M) backofs transmission for the specified period of time when it receives a valid
PAUSE packet with pause_time(=nf).the AUSE packet is received whileTR8150L(M) is
transmitting RTL8150L(M) will start to backaf after current transmission completes.
RTL8150L(M) is free to transmit néxpackets agin if a valid RUSE packet with
pause_time(=0000h) is received or the baictiater(=n*512 bit time) elapses.

Note: The RUSE operation cannot be used to inhibit transmission of MAC Control frames
(e.g. PAUSE paket). The N-way flow control capability can bedisabled (Refer to
Section 8. EEPROM 93C46 Contents for detailed description).
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10. ELECTRICAL CHARACTERISTICS
10.1 Temperature Limit Ratings:
Parameter Minimum Maximum Units
Storage temperatre -55 +125 °C
Operatilg tenperatue 0 70 °C

10.2 DC CHARACTERISTICS:

102.1 Supplyvoltage (BUS POWER) Vbus = 45V min. to

5,5V max. Vcc = 3.3V

Symbol Parameter Conditions | Minimum | Maximum Units
VoH Minimum High Level Output Voltage lOH= 2mA 0.9 *Vcc Vce \
VoL Maximum Low Level Output Voltage loL= 8mA 0.1 *Vcce \
VIH Minimum High Level Inpu Voltage 0.5 *Vcce Vce+0.5 Vv
VL Maximum Low Level Input Voltage -0.5 0.3 *Vce \

N Input Currert ViNEVee o 50 50 uA
GND
loz Tri-State Otput Leakage Qurrert VouTt=Vcc o 50 50 uA
GND
Icc Averag Operatig Supply Currert louT=0mA, 110 mA
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10.3 EEPROM Interface

ees LU UUUUUUUU L, UL L

EECS /

EEDI

//

/1 1\ 0 0 0 O

A2 X ALX AO

/" -

//

EEDO

EESK

EEDI m

Oie— "

4+— T1—P¢— T2 —>‘

I N

!/
NG G A D GO /)

=

&5 e
EECS _7L
— T—pi¢— T8 Aj
EEDO
Symbol Parameter Min Typ. Max. Unit

T1 EESK high width 3.2 ps
T2 EEX low width 3.2 ys
T3 EEDI stup to EEX rising edge 3.0 ps
T4 EEDI hdd from EESK rising edge 3.0 us
T5 EECS gaes high o EESK rising elge 30 Us
T6 EECS gaes low from EESK falling edge 0 ns
T7 EEDO setp to EESK #lling edge 20 ns
T8 EEDO hdd from EESK falling elge 10 ns
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10.4 GPIO Interface
Symbol Parameter Min. Typ. Max. Unit
Vin Inpu high vdtage 20 \%
Vi Input low voltage 0.8 \%
Von Output high vdtage 0.9Vcce \%
Vo Output low voltage 0.1Vcc \%
lin Input high lealage curert 50 HA
Iy Input low leakage curert -10 PA
10.5 USB interface
Symbol Parameter Min. Typ. Max. Unit
T Rise Time 9.6 12 14.4 ns
Tk Fall Time 12.8 16 |19.2 ns
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__{GAGE PLANE
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SECTION A—A
i3 L
A A | FOAHATARAIEAL. 4
I T AAlT T SEATING PLANE
_ L@J’b [=[0.08IC
WITH PLATING b ,
|
C1
/
BASE
METAL b1
SECTION B-B
Note 1.7o be deterrimed at gatirg plare  -c-
2.Dimensions D1 ard E1 do rot include nold protrusion.
Symbol [Dimension in inch|Dimension in  mm D1 ard Erare maximum plagic bodysize dimensions
Min | Nom | Max [ Min | Nom | Max including mold mismatch
A — — 0.067] — — | 1.70 3.Dimension b doesnot include danbar protusion.
A1 |0.000[ 0.004| 0.008| 0.00 | 0.1 | 0.20 Dambar cannot be located otthe lower radius of the foot.
A2 10.051| 0.055[ 0.059( 1.30 | 1.40| 1.50 4.Exact $ape ofeachcorrer isoptioral.
b [0.006] 0.009] 0.011| 0.15 | 022 | 0.29 5.Thes dimensions applyto the flat ®ctionof the lead
b1 |0.006| 0.008| 0.010{ 0.15 | 0.20| 0.25 betwveen0.10 nm ard 0.25 nm fromthe lead tp.
c (0.004f — 0.008{ 0.09 | — | 0.20 6. A1 is defined asthe digarce fomthe satirg plare
ci1 |0.004] — 0.006[ 0.09 | — | 0.16 to the lowest point of the paclage body
D 0.354 BSC 9.00 BSC 7.Controlling dimension : millim eter
D1 0.276 BSC 7.00 BSC 8. Reference document : JEDEC MS-026 , BBC
E 0.354 BSC 9.00 BSC TITLE : 48LD LQFP ( 7x7x1.4mm)
E1 0.276 BSC 7.00 BSC PACKAGE OUTLINE DRAWING , FOOTPRINT 2.0mm
0.020 BSC 0.50 BSC LEADFRAME  MATERIAL:
L ]0.016] 0.024 | 0.031 [ 0.40| 0.60] 0.80 APPROVH DOC. NO.
L1 0.039 REF 1.00 REF VERSION 1
2] 0|35 | o 0 |35 | ¢ PAGE OF
61| 0 — — 0| - - CHECK DWG N  SS048-P1
02 12'TYP 12°TYP DATE MAR. 25.1997
K 12°TYP 12°TYP REALTEK SEMI-CONDUCTOR CO.,, LTD
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DA
D1 A A
75 51 /_
0n00nn00n00nAnn0nn0nn0n;
= | =" A
é | % | GAGE PLANE
= | = | .@%
= ' =
E _____ —!— _____ a g A A 3L ~
= | = (40—
= = DETAIL A
100 =] | = 2 -
PIN 1 m
IDENTIFIER
@ b WITH PLATING _bAA
See Detail A | |
c C1
A /
WetaL/ | 1A
SECTION B-B

Symbol | Dimension in Dimension in
inch mm
Min | Nom | Max | Min | Nom | Max
A — | — 0067 — | — |170
Au 0.000{ 0.004( 0.008| 0.00 [ 0.1 | 0.20
A2 0.051| 0.055( 0.059| 1.30 | 1.40 | 1.50
B 0.006{ 0.009| 0.011 0.15 | 0.22 | 0.29
B:1 |0.006(0.008| 0.010] 0.15 [ 0.20 | 0.25
C 0.004] — [0.008/ 0.09 | — |[0.20
C1 [0.004] — |0.006[0.09| — |0.16
D 0.630 BSC 16.00 BSC
D1 0.551 BSC 14.00 BSC
E 0.630 BSC 16.00 BSC
E1 0.551 BSC 14.00 BSC
0.020 BSC 0.50 BSC
L 0.016|0.024|0.031 0.40| 0.60| 0.80
L1 0.039 REF 1.00 REF
0 0 |35 | 9 0" |35 | ¢
01 0 | — — 0| — —
02 12°TYP 12°TYP
K 12°TYP 12°TYP
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Note:

1.To be deternmed at gatirg plare -c-
2.Dimensions D1 ard E1 do rot include nold protrusion.
D1 ard Ex are naximum plagdic bodysize dimensions

including mold mismatch
3.Dimension b doesnot include danbar protusion.
Danbar cannot be located otthe lower radius of the foot.
4.Exact $ape ofeachcorrer isoptiorsl.
5.The=e dimensions applyto the flat £ctionof the lead
between0.10 nm ard 0.25 nm from the lead ip.
6. A1 is defined asthe digarce fomthe satirg plare
to the lowest point of the paclage body
7.Controlling dimension : millim eter
8. Reference document: JEDEC MS-026 , BED.

TITLE : 100LD LQFP ( 14x14x1.4mm)

PACKAGE OUTLINE DRAWING , FOOTPRINT 2.0mm

LEADFRAME  MATERIAL:

APPROVE DOC. NO.
VERSION 1
PAGE OF
CHECK DWG NO. LQ100 - P1
DATE APR. 28.1997
REALTEK SEMI-CONDUCTOR CO.,, LTD
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