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 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  1   track id: jatr-1076-21   rev. 1.3   1.   general description  the rtl8208b-lf and RTL8208BF-LF (jointly refe rred to as the rtl8208b(f)-lf) are single-chip  highly integrated 8-port, 10base-t/100base-tx (fx)  ethernet transceivers implemented in 0.18m  cmos technology. they are currently the world?s sma llest octal-phy chip package. realtek patented  removal of traditional sd pins  in 100base-fx (RTL8208BF-LF only)  allow us to obt ain a lower pin- count. flexible hardware settings  are provided to configure the various  operating modes of the chip.     the rtl8208b(f)-lf provides 8 separa te and independent channels. each channel consists of an  rmii/smii/ss-smii interface-to -mac controller, and hardware pins  are used to configure the interface  for rmii, smii, or ss-smii mode. in rmii mode,  another hardware pin is used to set port-pair  loopback mode (pp-lpbk mode, RTL8208BF-LF onl y), which can extend p hysical transmission  length and perform physical media transport  operations without a switch controller.     a pecl (pseudo emitter coupled logic) receiver accep ts input from a fiber transceiver and directly  passed to a clock recovery  circuit for data/clock recovery. the chip  utilizes an advanced cmos process  to meet low voltage and low power requirements . with on-chip dsp (dig ital signal processing)  technology, the chip provides excellent pe rformance under all operating conditions.     a built-in utp cable tester diagnoses an open/short fa ult in an attached cable. the rtl8208b(f)-lf also  features very low power consumption (maximum  of 1.6w). additionally,  pin-outs are designed to  provide optimized direct routing, which simplifies  the layout work and redu ces emi noise issues.      www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  2   track id: jatr-1076-21   rev. 1.3   2.   features  ?   supports 8-port integrated physical layer  and transceiver for 10base-t and  100base-tx  ?   up to 8 ports support 100base-fx  (RTL8208BF-LF only)  ?   reduced 100base-fx (RTL8208BF-LF  only) interface (patented)  ?   robust baseline wande r correction for  improved 100base-tx performance  ?   complies with ieee 802.3/802.3u  ?   ieee 802.3u compliant auto negotiation  for 10/100mbps control  ?   hardware controlled flow control  advertisement ability  ?   supports rmii/smii/ss-smii interfaces  ?   very low power consumption  ?   supports port-pair loopback mode (pp- lpbk mode, RTL8208BF-LF only)  ?   supports two power reduction methods:   ?   power saving mode (cable detection)  ?   power down mode  ?   power-on auto reset function eliminates the  need for external reset circuits  ?   crossover detection and auto correction  ?   polarity detection and auto correction  ?   flexible serial/scan led display modes  ?   cable tester for diagnosing open/short  faults in attached cables  ?   128-pin qfp package  ?   1.8v/3.3v power supply  ?   0.18m, cmos technology      3.   applications  rtl8208b-lf  ?   octal phy for fast ethernet swit ch with twisted pair interface    RTL8208BF-LF  ?   octal phy for fast ethernet switch with  twisted pair interface and fiber capability     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  3   track id: jatr-1076-21   rev. 1.3   4.   pin assignments  4.1.   pin assignments (rtl8208b-lf)  octal phy for fast ethernet switch with twisted pair interface    figure 1.   pin assignments (rtl8208b-lf)  note: signal type codes are listed in  section 5 pin descriptions, page 6.    4.2.   lead (pb)-free package identification  lead (pb)-free package is indicated by an  ?l? in the location marked ?t? in figure 1.    www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  4   track id: jatr-1076-21   rev. 1.3   4.3.   pin assignments (RTL8208BF-LF)  octal phy for fast ethernet switch with twisted pair interface and fiber capability    figure 2.   pin assignments (RTL8208BF-LF)  note: signal type codes are listed in  section 5 pin descriptions, page 6.    4.4.   lead (pb)-free package identification  lead (pb)-free package is indicated by an  ?l? in the location marked ?t? in figure 2.    www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  5   track id: jatr-1076-21   rev. 1.3   table 1.   pin assignments  pin name  pin#  function  driver  capacity pin name  pin#  type  driver  capacity rxip[0]  rxin[0]  txon[0]  txop[0]  vssa  txop[1]  txon[1]  rxin[1]  rxip[1]  vdda  rxip[2]  rxin[2]  txon[2]  txop[2]  vssa  txop[3]  txon[3]  rxin[3]  rxip[3]  rxip[4]  rxin[4]  txon[4]  txop[4]  vdda  txop[5]  txon[5]  rxin[5]  rxip[5]  vssa  rxip[6]  rxin[6]  txon[6]  txop[6]  vdda  txop[7]  txon[7]  rxin[7]  rxip[7]  vssa  vssa  scan_led[7]  scan_led[6]  scan_led[5]  scan_led[4]  scan_led[3]  vddo  vss  scan_led[2]  scan_led[1]  scan_led[0]  reset#  refclk  cprst  rxd1[7]/ sel_rxc  rxd0[7]/ sel_txc  crs_dv[7]/ mode[0]  txd1[7]  txd0[7]  tx_en[7]  vdd  vss  rxd1[6]  rxd0[6]/   frc_para_full  crs_dv[6]/ mode[1]  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  ai  ai  ao  ao  ag  ao  ao  ai  ai  ap  ai  ai  ao  ao  ag  ao  ao  ai  ai  ai  ai  ao  ao  ap  ao  ao  ai  ai  ag  ai  ai  ao  ao  ap  ao  ao  ai  ai  ag  ag  o,pu   o,pu  o,pu  o,pu  o,pu  dp  dg  o,pu  o,pu  o,pu  i,pu  i/o,pd  i,pd  i/o,pd  i/o,pd  i/o,pu  i,nd  i,nd  i,nd  dp  dg  i/o,pd  i/o,pd  i/o,pu  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  8ma  8ma  8ma  8ma  8ma  -  -  8ma  8ma  8ma  -  8ma  -  8ma  8ma  8ma  -  -  -  -  -  8ma  8ma  8ma  txd1[6]  txd0[6]  tx_en[6]  vddo  vss  rxd1[5]/ tp_asy_pause  rxd0[5]/ led_blnk_time  crs_dv[5]/ tp_pause  txd1[5]  txd0[5]  tx_en[5]  rxd1[4]/ fx_asy_pause  rxd0[4]/   phy_addr[4]  crs_dv[4]/ rx_clk  txd1[4]  txd0[4]  tx_en[4]/ tx_clk   sync/tx_sync  rxd1[3]/ ledsel  rxd0[3]/   phy_addr[3]  crs_dv[3]/rx_sync/   fx_pause  txd1[3]  txd0[3]  tx_en[3]  vss  vdd  rxd1[2]/ disblink  rxd0[2]/ ledmode[1]  crs_dv[2]/ fx_duplex  txd1[2]  txd0[2]  tx_en[2]  rxd1[1]/ en_autoxover  rxd0[1]/ ledmode[0]  crs_dv[1]/ sel_txfx[1]  txd1[1]  txd0[1]  tx_en[1]  vddo  vss  rxd1[0]/ pp-lpbk mode  rxd0[0]/ enanapar  crs_dv[0]/   sel_txfx[0]  txd1[0]  txd0[0]  tx_en[0]  mdio  mdc  nc  scan_status[2]  scan_status[1]   /led_data  scan_status[0] /led_clk   vdda  vdda  xi  xo  vssa  dtest1  vssa  vdda  ibref  vctrl  vddah  vdda  65  66  67  68  69  70  71  72  73  74  75  76  77  78  79  80  81  82  83  84  85  86  87  88  89  90  91  92  93  94  95  96  97  98  99  100  101  102  103  104  105  106  107  108  109  110  111  112  113  114  115  116  117  118  119  120  121  122  123  124  125  126  127  128  i,nd  i,nd  i,nd  dp  dg  i/o,pd  i/o,pu  i/o,pu  i,nd  i,nd  i,nd  i/o,pd  i/o,pd  i/o,nd  i,nd  i,nd  i,nd  i,pd  i/o,pd  i/o,pu  i/o,pu  i,nd  i,nd  i,nd  dg  dp  i/o,pd  i/o,pd  i/o,pu  i,nd  i,nd  i,nd  i/o,pu  i/o,pd  i/o,pd  i,nd  i,nd  i,nd  dp  dg  i/o,pd  i/o,pd  i/o,pd  i,nd  i,nd  i,nd  i/o,pu  i,pd  -  o,pu  o,pu  o,pu  ap  ap  i,nd  o,nd  ag  i/o,nd  ag  ap  ao  ao  ap  ap  -  -  -  -  -  8ma  8ma  8ma  -    -  8ma  8ma  16ma  -  -  -  -  8ma  8ma  8ma  -  -  -  -  -  8ma  8ma  8ma  -  -  -  8ma  8ma  8ma  -  -  -  -  -  8ma  8ma  8ma  -  -  -  8ma  -  -  8ma  8ma  8ma  -  -  -  -  -  -  -  -  -  -    -   www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  6   track id: jatr-1076-21   rev. 1.3   5.   pin descriptions  in order to reduce pin count, and therefore size and cost, some pins have multiple functions. in such cases  the functions are separated with a  ? / ? symbol. for the rtl8208b-lf re fer to figure 1, page 3; for the  RTL8208BF-LF refer to figure 2, page  4, for a graphical representation.  signal type codes shown below are used  in the previous and following tables:  i: input  p: power  o:   output  g:  ground  a:   analog signal  pu:   internal pull up (30k ohm)  d:  digital signal  pd:   internal pull down (30k ohm)  nd: not defined        5.1.   media connection pins  table 2.   media connection pins  pin name  pin  type  description  rxip[7:0] 38, 30,   28, 20, 19,  11 , 9, 1  ai receiver input.  differential positive signal shared  by 100base-tx, 100base-fx, and  10base-t.  rxin[7:0]  37, 31, 27,  21, 18, 12, 8,  2  ai receiver input.  differential negative signal shared by 100base-tx, 100base-fx, and  10base-t.  txop[7:0]  35, 33, 25,  23, 16, 14, 6,  4  ao transmitter output.  differential positive signal shared  by 100base-tx, 100base-fx, and  10base-t.  txon[7:0]  36, 32, 26,  22, 17, 13, 7,  3  ao transmitter output.  differential negative signal shared by 100base-tx, 100base-fx, and  10base-t.    5.2.   power and ground pins  table 3.   power and ground pins  pin name  pin  type  description  vdda  10, 24, 34, 117,  118, 124, 128  ap  1.8v power to analog.  vddah  127  ap  3.3v power to regulator.  vssa  5, 15, 29, 39,  40, 121, 123  ag analog ground.  vdd   60, 90  dp  1.8v power to digital core.  vddo  46, 68, 103  dp  3.3v power to digital i/o.  vss   47, 61, 69, 89,  104  dg digital ground.     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  7   track id: jatr-1076-21   rev. 1.3   5.3.   miscellaneous pins  table 4.   miscellaneous pins  pin name  pin  type  description  reset# 51 i,  (pu)  reset.  this is an active low input. to complete the reset function, this pin  must be asserted low for at least 10ms.  xi  119  i  25mhz crystal input or 25mhz oscillator clock input.  the clock tolerance is   50ppm.  when xi is pulled low, xo must be floating. refclk will then be  the chip clock input.  xo  120  o  25mhz crystal output.  refclk 52 i/o  (pd)  reference clock.  if xi is 25mhz active, refclk is a 50mhz output.  if xi is pulled-low (disabled), refclk is a clock input as described  below:  rmii mode = 50mhz   50ppm clock input  smii/ss-smii mode = 125mhz   50ppm clock input.  pin driver capacity = 8ma.  ibref 125  a o   reference bias resistor.  when using a 1:1 transformer on tx/rx, this pin must be tied to analog  ground through an external 2k ?  resistor.  vctrl 126  a o  voltage control.  this pin controls a pnp transistor to generate the 1.8v power supply  for vdd and vdda pins.  nc 113  not connected.    5.4.   rmii/smii/ss-smii pins  table 5.   rmii/smii/ss-smii pins  pin name  pin  type  description  txd0[7:0]  58, 66, 74,  80, 87, 95,  101, 109  i  transmit data input (bit 0).  rmii: txd0 and txd1 are the di-bits  input, transmitted and driven  synchronously to refclk from the mac.     smii: txd0 inputs the data that is transmitted and is driven  synchronously to refclk. in 100mbps, txd0 inputs a new 10-bit  segment starting with sync. in  10mbps, txd0 must repeat each  10-bit segment 10 times.     ss-smii: txd0 behaves as smii except synchronous to tx_clk  instead of refclk and inputs a new 10-bit segment starting with  tx_sync instead of sync.  txd1[7:0]  57, 65, 73,  79, 86, 94,  100, 108  i  transmit data input (bit 1).  rmii: txd1 and txd0 are the input di-bits synchronously to  refclk.    smii/ss-smii: the i/o pin of tx_en should not be used.   www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  8   track id: jatr-1076-21   rev. 1.3   pin name  pin  type  description  tx_en[7:0]  tx_clk/tx_en[4]  59, 67, 75,  81, 88, 96,  102, 110  i   transmit enable.  rmii: tx_en indicates the di-b its on txd is valid and is  synchronous to refclk.    smii: the i/o pin of tx_en should not be used.    ss-smii: tx_en[4] of rmii is used as tx_clk, which is a  125mhz clock input from mac.   the i/o pin of tx_en should not be used.  rxd0[7:0]   55  63  71  77  84  92  98  106  o  (pd)  (pd)  (pu)  (pd)  (pu)  (pd)  (pd)  (pd)    receive data input (bit 0).  rmii: rxd0 and rxd1 output di-bits synchronously to refclk.    smii: rxd0 outputs data or in-band management information  synchronously to refclk. in 100mbps, rxd0 outputs a new 10- bit segment starting with sync. in 10mbps, rxd0 must repeat  each 10-bit segment 10 times.    ss-smii: rxd0 behaves as smii except synchronous to rx_clk  instead of refclk and inputs a new 10-bit segment starting with  rx_sync instead of sync.   all pins driver capacity = 8ma  rxd1[7:0]   54  62  70  76  83  91  97  105  o  (pd)  (pd)  (pd)  (pd)  (pd)  (pd)  (pu)  (pd)  receive data input (bit 1).  rmii: rxd1 and rxd0 output di-bits synchronously to refclk.    smii/ss-smii: the i/o pin of rxd1 should not be used.  all pins driver capacity = 8ma  crs_dv[7:0]  rx_sync/crs_dv[3]  rx_clk/crs_dv[4]    56  64  72  78 (16ma)  85  93  99   07  o  (pu)  (pu)  (pu)  (nd)  (pu)  (pu)  (pd)  (pd)  carrier sense and data valid.  rmii: crs_dv is asynchronous to refclk and asserts when the  medium is non-idle.  smii: crs_dv[7:0] are not used and driven low.  ss-smii: crs_dv[3] of rmii is used as rx_sync which is a  sync signal used to delimit the 10-bit segment of rxd0 for all ports.  crs_dv[4] of rmii is used as rx_clk, which is a 125mhz clock  output. crs_dv[7:5] and crs_dv[2:0] are not used.  all pins driver capacity = 8ma, except pin 78 (16ma).  sync/  tx_sync  82 i  (pd)  sync/transmit synchronous.  smii: sync is a sync signal used to delimit a 10-bit segment of  rxd0 and txd0 for all ports.   ss-smii: tx_sync is a sync signal used to delimit the 10-bit  segment of txd0 for all ports.     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  9   track id: jatr-1076-21   rev. 1.3   5.5.   smi (serial management interface)  table 6.   smi (serial  management interface)  pin name  pin  type  description  mdio 111 i/o,  (pu)  management data i/o. bi-directional data interface. a 1.5k ?  pull- up resistor is required (as specified in ieee802.3u).  the mac controller access of the mii registers should be delayed at  least 700  s after completion of the reset because of the internal reset  operation of the rtl8208b(f)-lf.  pin driver capacity = 8ma.  mdc  112  i, (pd)  management data clock. 0 to 2.5mhz clock sourced by mac to  sample mdio.  the mac controller access of the mii registers should be delayed at  least 700  s after completion of the reset because of the internal reset  operation of the rtl8208b(f)-lf.    5.6.   led pins  table 7.   led pins  pin name  pin  type  description  scan_led[7:0]  41, 42, 43,  44, 45, 48,  49, 50  o  (pu)  in scan led mode, scan_led[7:0] is the scan led port enable.  see section 7.9 led configuration, page 38.  all pins driver capacity = 8ma.  scan_status[2:0]    led_clk/scan_  status[0]    led_data/scan_  status[1]    114, 115,  116  o  (pu)  in scan led mode, scan_status[2:0] outputs (col/fulldup,  link/act, spd) for each port.    in serial led mode, scan_status[0] is used as led_clk,  which outputs the reference clock for the serial led signals.     in serial led mode, scan_status[1] is used as led_data,  which outputs serial status bits that can be shifted into a shift register  to be displayed via leds. led_data is output synchronously to  led_clk.  all pins driver capacity = 8ma.     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  10   track id: jatr-1076-21   rev. 1.3   5.7.   mode control pins  table 8.   mode control pins  pin name  pin  type  description  sel_txfx[1:0]/  crs_dv[1:0]  99, 107  i/o,   (pd, pd)  select 10/100basetx or 100basefx (default = 2?b00).  if pp-lpbk mode = 0:     2?b00: all 8 ports (port0~port7) are 10base-t/100base-tx.     2?b01: port 7 is 100fx, other ports are 10base-t/100base-tx.     2?b10: ports 6 & 7 are 100fx, other ports are 10base-t/  100base-tx.     2?b11: all 8 ports are 100base-fx.  if pp-lpbk mode =1:     2?b00: all 8 ports (port0~port7) are 10base-t/100base-tx.     2?b01: port 7 and 5 are 100fx, others are 10base-t/100base-tx.     2?b10: ports 1, 3, 5 & 7 are 100fx, others are      10base-t/100base-tx.     2?b11: all 8 ports are 100base-fx.  note: RTL8208BF-LF only.  pp-lpbk mode/  rxd1[0]  105 i/o,   (pd)  port-pair loopback mode (default =0).  upon power-on reset, this pin is  input to assert pp-lpbk mode.  when set, all eight ports are port-pair looped back, acting like a signal  regeneration/transformation repeater.  see section 7.1.2  port pair-loop back mode (pp-lpbk), page 26,  covering pp-lpbk mode.  note: RTL8208BF-LF only.  phy_addr[4:3]/  rxd0[4:3]  77, 84  i/o,   (pd, pu)  phy address (default = 2?b01).  these 2 bits determine the highest  2 bits of the 5-bit phy address  upon reset.   we recommend using a resistor to pull up or pull down.  mode[1:0]/  crs_dv[6:7]   64, 56  i/o, (pu,pu) select rmii/smii/ss-smii mode (default = 2?b11).  2?b1x: rmii  2?b00: smii  2?b01: ss-smii  we recommend using a resistor to pull up or pull down.  tp_pause/  crs_dv[5]  72  i/o, (pu)  twisted pair pause capability (default =1).  sets the flow control ability of reg.4.10 for utp ports upon power- on reset.  1: with flow control ability  0: without flow control ability  fx_pause/  crs_dv[3]  85  i/o, (pu)  100base-fx flow control capability (default =1).  forces the flow control capability  of reg.4.10 and reg.5.10 upon  power-on reset.  1: with flow control ability in 100base-fx  0: without flow control ability in 100base-fx  note: RTL8208BF-LF only.  tp_asy_pause/  rxd1[5]  70  i/o, (pd)  twisted pair asymmetric pause capability (default =0).  sets the asymmetric flow control ability of reg.4.11 for utp ports  upon power-on reset.  1: with asymmetric flow control ability  0: without asymmetric flow control ability.   www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  11   track id: jatr-1076-21   rev. 1.3   pin name  pin  type  description  fx_asy_pause/  rxd1[4]  76 i/o, (pd) 100base-fx asymmetric  flow control capability (default =0).  forces the asymmetric flow control capability of reg.4.11 and  reg.5.11 upon power-on reset.  1: asymmetric flow control ability in 100base-fx  0: no asymmetric flow control ability in 100base-fx  note: RTL8208BF-LF only.  fx_duplex/  crs_dv[2]   93  i/o, (pu)  fx_duplex: force 100base-fx full duplex mode (default =1).  this pin sets 100base-fx duplex and affects those ports in  100base-fx mode.  1: full duplex  0: half duplex  upon reset, this pin sets the default values of reg.0.8 of those ports in  100base-fx.  note: RTL8208BF-LF only.  en_autoxover/  rxd1[1]  97  i/o, (pu)  enable auto crossover detection (default =1).  1: enable auto crossover detection  0: disable auto crossover detection  disblink/  rxd1[2]  91  i/o, (pd)  disable power-on/reset led blinking: (default = 0)  1: disable power-on led blinking  0: blink  led_blnk_time/  rxd0[5]  71  i/o, (pu)  led blink time (default =1).  controls the blinking speed of activity and collision leds.  1: 43ms (recommended to use external 10k pull up resistor)  0: 120ms  ledsel/rxd1[3] 83 i/o, (pd) led  selection (default=1?b0).  ledsel  1?b1: scan led  1?b0: serial led  ledmode[1:0]/  rxd0[2:1]  92, 98  i/o,   (pd, pd)  ledmode[1:0] (default = 00).  when using the rtl8208b(f)-lf led solution , we recommend using  an external resister to pull high or pull low.  in serial led, ledmode[1:0] controls  the forms of serial led status.  ledmode  mode                              output   2?b00           3-bit serial stream            col/fulldup, link/act, spd  2?b01           2-bit serial stream            spd, link/act   2?b10           3-bit for bi-color led     col/fulldup, link/act, spd  2?b11           1-bit serial stream             link/act/spd    in scan led, ledmode[1:0] controls the output of  scan_status[2:0].  ledmode    mode         output   2?b00              mode 0       col/fulldup, link/act, spd  2?b01              mode 1       rx, tx, link  2?b10              mode 2       nc, bi-color link/act/spd, nc  2?b11              reserved         frc_para_full/  rxd0[6]  63 i/o  (pd)  force full duplex when link is established by parallel detection  (default=0).  1: force full duplex when link is established by parallel detection  0: normal operation   www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  12   track id: jatr-1076-21   rev. 1.3   pin name  pin  type  description  sel_rxc/rxd1[7] 54  i/o  (pd)  in smii, sel_rxc control the clock to output delay of rxd.  0: clock out data on fallin g edge of receive clock  1: clock out data on risi ng edge of receive clock  recommended to set sel_rxc=1.    in ss-smii, sel_rxc, must be set to 1.  sel_txc/rxd0[7] 55  i/o  (pd)  in smii, sel_txc control the clock to output delay of txd.  0: clock out data on falling edge of transmit clock  1: clock out data on rising edge of transmit clock  recommended to set sel_txc=1.    in ss-smii, sel_txc, must be set to 1.    5.8.   test pins  table 9.   test pins  pin name  pin  type  description  enanapar/  rxd0[0]  106 i/o,   (pd)  enable analog parameter write (default =0).  1: enable analog parameter write operation  0: disable analog parameter write operation  cprst 53 i,   (pd)  reserved for internal use.  must be left floating.  dtest1  122  i/o  reserved for internal use.  must be left floating.     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  13   track id: jatr-1076-21   rev. 1.3   6.   register descriptions  the first six registers of the mi i are defined by the mii specificatio n. other registers are defined by  realtek for internal use.  signal type codes below are us ed in the following tables:  ro:  read only  ll:   latch low until cleared  rw:   read/write  lh:   latch high until cleared  sc:   self clearing      table 10. register descriptions  register  description  0 control register.  1 status register.  2  phy identifier 1 register.  3  phy identifier 2 register.  4 auto-negotiation advertisement register.  5  auto-negotiation link partner ability register.  6 auto-negotiation expansion register.     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  14   track id: jatr-1076-21   rev. 1.3   6.1.   register0: control  table 11. register0 :  control  reg. bit  name  description  type  default  0.15  reset  1: phy reset. this  bit is self-clearing.  rw/sc  0  0.14  loopback  this will loopback txd to rxd and ignore all activity on  the cable media.  1: enable loopback  0: normal operation  rw 0  0.13 spd_sel  when nway is enabled, this bit reflects the auto negotiation  result (read only).  when nway is disabled, this bit can be set by smi*.  (read/write).  when 100fx is enabled, this bit =1 (read only).  1: 100mbps  0: 10mbps  rw 0  0.12 auto negotiation  enable  this bit can be set through smi (read/write).  when 100fx is enabled, this bit =0 (read only).  1: enable auto negotiation process  0: disable auto negotiation process  rw 1  (0 for  100fx)  0.11  power down  1: power down. all functions will be disabled except smi  read/write function  0: normal operation  rw 0  0.10  isolate  1: electrically isolat e the phy from rmii/smii/ss-smii.  phy is still able to respond to mdc/mdio  0: normal operation  rw 0  0.9 restart auto  negotiation  1: restart auto-negotiation process  0: normal operation  rw/sc 0  0.8 duplex mode  when nway is enabled, this bit reflects the result of auto  negotiation (read only).  when nway is disabled, this bit can be set by smi*  (read/write).  when 100fx is enabled, this bit is determined by the  fx_duplex pin (read/write).  1: full duplex operation  0: half duplex operation  rw 0  0.[7:0] reserved    ro  0  *smi: serial management interface composed of mdc, mdio, that allows the mac to manage the phy.    reset  ? in order to reset the rtl8208b(f)-lf using soft ware control, a ?1? must be written to bit 15  using an smi write operation. the bit  clears itself after th e reset process has completed. writes to other  control register bits will have  no effect until the reset proce ss has completed (approximately 1  s).  writing a ?0? to this bit has no effect. because this b it is self-clearing after a  few cycles from a write  operation, it will return a ?0? when read.     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  15   track id: jatr-1076-21   rev. 1.3   loopback  ? the rtl8208b(f)-lf may be placed into l oopback mode by writing a ?1? to bit 14.  loopback mode may be cleared either  by writing a ?0? to bit 14 or by resetting the chip. when this bit is  read, it will return a ?1? when the chip is in softwa re-controlled loopback mode, otherwise it will return a  ?0?.    speed selection  ? if auto negotiation is enabled, this bit ha s no effect on the speed selection. however, if  auto negotiation is disabled usi ng software control, the operating  speed of the rtl8208b(f)-lf can be  forced by writing the appropr iate value to bit 13. writing a ?1? to  this bit forces 100base-x operation,  while writing a ?0? forces 10base-t operation. when this bit is read, it returns the value of the  software-controlled forced-speed selection only.    auto negotiation enable  ? default is auto negotiation enabled fo r all tp ports, and disabled for fx  ports. auto negotiation can be disabled  via software control by setting 0.12=0.     power down  ? the rtl8208b(f)-lf supports a low power m ode. writing a ?1? will enable power down  mode, and writing a ?0? will return  the rtl8208b(f)-lf to normal operation. when read, this register  will return a ?1? when in power down  mode, and a ?0? during normal operation.    isolate  ? each phy may be isolated from its mii by wri ting a ?1? to bit 10. all mii outputs will be tri- stated and all mii inputs will be ignored. since the mi i management interface is still active, the isolate  mode may be cleared either by writing a ?0? to bit 10 or  by resetting the chip. when  this bit is read, it will  return a ?1? when the chip is in isolate  mode, and return a ?0? during normal operation.    restart auto negotiation  ? bit 9 is a self-clearing bit that allows the auto negotiation process to be  restarted, regardless of the status  of the auto negotiation state machine. in order for this bit to have an  effect, auto negotiation must be enabled. writing a ?1? to  this bit restarts auto  negotiation. writing a ?0? to  this bit has no effect. when this bit  is read, it will always return a ?0?.    duplex mode  ? by default, the rtl8208b(f)-lf powers up  in half duplex mode . the chip can be  forced into full duplex mode by writing a ?1? to bit 8  while auto negotiation is  disabled. half duplex mode  can be resumed either by writing a ?0 ? to bit 8 or by resetting the chip . when nway is enabled, this bit  reflects the results of auto negotiation, and is in read -only mode. when nway is disabled, this bit can be  set through the smi, and is in read/write mode. when  100fx is enabled, this bit can be set through the  smi or fx_duplex pin and is in read/write mode.    reserved bits  ? all reserved mii register bits must  be written as ?0? at all times. ignore the  rtl8208b(f)-lf output when these bits are read.     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  16   track id: jatr-1076-21   rev. 1.3   6.2.   register1: status  table 12. register1: status  reg. bit  name  description  type  default  1.15  100base_t4  0: no 100base-t4 capability (permanently =0)  ro  0  1.14  100base_tx_fd  1: 100base-tx full duplex capable  0: not 100base-tx full duplex capable  ro 1  1.13  100base_tx_hd  1: 100base-tx half duplex capable  0: not 100base-tx half duplex capable  ro 1  1.12  10base_t_fd  1: 10base-tx full duplex capable  0: not 10base-tx full duplex capable  ro 1  1.11  10base_t_hd  1: 10base-tx half duplex capable  0: not 10base-tx half duplex capable  ro 1  1.[10:7] reserved  reserved.  ro  0  1.6 mf preamble  suppression  the rtl8208b(f)-lf will accep t management frames with  preamble suppressed.  ro 1  1.5 auto-negotiate  complete  1: auto-negotiation process completed. reg.4.5 are valid if  this bit is set  0: auto-negotiation process not completed  ro 0  1.4  remote fault  1: remote fault indication from link partner has been  detected.  0: no remote fault indication detected  when in 100fx mode, this bit means in-band signal far- end-fault is detected. refer to section 7.6.4 far-end-fault- indication, page 32.  this bit will remain set until it is cleared by reading  register 1 via the management interface.  ro/lh 0  1.3 auto-negotiation  ability  1: nway auto negotiation capable (permanently =1)  0: no auto negotiation capability  ro 1  1.2  link status  1: link has not failed since previous read  0: link has failed since previous read  if the link fails, this bit will be set to 0 until read.  ro/ll 0  1.1  jabber detect  1: jabber detected.  0: no jabber detected  the jabber function is disabled in 100base-x mode. jabber  is supported only in 10base-t mode.   ro/lh 0  1.0  extended capability  1: extended register capable (permanently =1)  0: not extended register capable  ro 1    100base_t4  ? the rtl8208b(f)-lf does not support the t4  function. any reads  to this bit will  return a ?0?.    100base_tx_fd  ? the rtl8208b(f)-lf is capable of operating in 100base-tx full duplex mode.     100base_tx_hd  ? the rtl8208b(f)-lf is capable of opera ting in 100base-tx half duplex mode.     10base_t_fd  ? the rtl8208b(f)-lf is capable of ope rating in 10base-t full duplex mode.     10base_t_hd  ? the rtl8208b(f)-lf is capable of ope rating in 10base-t half duplex mode.      www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  17   track id: jatr-1076-21   rev. 1.3   reserved  ? ignore the output of the rtl8208b (f)-lf when these bits are read.  mf preamble suppression  ? management frame preamble suppr ession is permanently set in the  rtl8208b(f)-lf, allowing subsequent mii management  frames to be accepted, with or without the  standard preamble pattern. only two preamble bits  are required between successive management  commands, instead of the normal 32. however, a minimu m of 32 preamble bits ar e required for the first  smi read/write transaction after reset. one idle bit  is required between any two management transactions  (as defined in the ieee 802.3u spec). reads of  this bit will always return a ?1?.     auto-negotiation complete  ? bit 5 will return a ?1? if the auto  negotiation process has been completed  and the contents of registers 4 and 5 are valid.    remote fault  ? when the link partner detects a far-end fau lt, it sends a far-end indication stream pattern.  when the rtl8208b(f)-lf receives this pattern, it sets reg1.4=1.    auto-negotiation ability  ? the rtl8208b(f)-lf is capable of  performing ieee auto  negotiation, and  will return a ?1? when bit 4 is read, regardless of whether or not the auto negotiation function has been  disabled.    link status  ? the rtl8208b(f)-lf will return  a ?1? on bit 2 when the link state machine is in link pass,  indicating that a valid link has been established. othe rwise, it will return ?0?.  when a link failure occurs  after the link pass state has been entered, the link stat us bit will be latched at  ?0? and will remain so until  the bit is read. after the bit is  read, it becomes ?1? if the link  pass state has been entered again.    jabber detect  ? the rtl8208b(f)-lf will return  a ?1? on bit 1 if a jabber  condition has been detected.  after the bit is read, or if the chip is reset, it reve rts to ?0?. this is for 10bas e-t only. jabber occurs when  a predefined excessively long packet is detected  in 10base-t mode. when the duration of tx_en  exceeds the jabber timer (21ms), transmit and loopback  functions are disabled and the col led starts  blinking. after tx_en goes low for more than 500ms,  the transmitter is re-enabled and the col led  stops blinking.    extended capability  ? the rtl8208b(f)-lf supports extended cap ability registers and will return a ?1?  when bit 0 is read. several extended registers  have been implemented in the rtl8208b(f)-lf.     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  18   track id: jatr-1076-21   rev. 1.3   6.3.   register2: phy identifier 1 register  the phy identifier registers #1 and #2 together form  a unique identifier for the phy section of this  device. the identifier consists of a concatenation of  the organizationally unique identifier (oui), the  vendor?s model number, and the model revision number.  a phy may return a value  of zero in each of the  32 bits of the phy identifier if desired. the phy id entifier is intended to support network management.  table 13. register2: phy identifier 1 register  reg. bit  name  description  type  default  2.[15:0]  oui  composed of the 3rd to 18th bits of the organizationally  unique identifier (oui).  ro 001c h    6.4.   register3: phy identifier 2 register  table 14. register3: phy identifier 2 register  reg. bit  name  description  type  default  3.[15:10]  oui  assigned to the 19 th  through 24 th  bits of the oui.  ro  110010  3.[9:4]  model number  manufacturer?s model number.  ro  001000  3.[3:0]  revision number  manufacturer's revision number.  ro  0001     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  19   track id: jatr-1076-21   rev. 1.3   6.5.   register4: auto-negotiation advertisement  this register contains the advertisement abilities  of this device that will  be transmitted during auto- negotiation.  table 15. register4: auto-negotiation advertisement  reg. bit  name  description  type  default  4.15  next page  1: next page enabled  0: next page disabled (permanently =0)  ro 0  4.14 acknowledge  permanently =0.  ro  0  4.13  remote fault  1: transmit remote fault  0: do not transmit remote fault  rw 0  4.12 reserved  reserved.  rw  0  4.11  asymmetric pause  1: advertises that the rtl8208b(f)-lf has asymmetric  flow control capability  0: no asymmetric flow control capability  in 100fx mode, this bit is set by fx_asy_pause upon  reset.  in 100/10tp mode, this bit is set by tp_asy_pause  upon reset.  rw set by  tp_asy_pause  or  fx_asy_pause  4.10  pause  1: advertises that the rtl8208b(f)-lf has flow control  capability  0: no flow control capability  in 100fx mode, this bit is set by fx_pause upon reset.  in 100/10tp mode, this bit is set by tp_pause upon  reset.  rw set by  tp_pause  or  fx_pause  4.9  100base-t4  1: 100base-t4 capable  0: not 100base-t4 capab le (permanently =0)  ro 0  4.8  100base-tx-fd  1: 100base-tx full duplex capable  0: not 100base-tx full duplex capable  rw 1  4.7  100base-tx  1: 100base-tx half duplex capable  0: not 100base-tx half duplex capable  rw 1  4.6  10base-t-fd  1: 10base-tx full duplex capable  0: not 10base-tx full duplex capable  rw 1  4.5  10base-t  1: 10base-tx half duplex capable  0: not 10base-tx half duplex capable  rw 1  4.[4:0] selector field  [00001]=ieee 802.3.  ro  00001    next page ?  the rtl8208b(f)-lf does not implement the next page function, so bit 15 will always  return a ?0? when read.    acknowledge ?  because the next page function is not implem ented, bit 14 will always return a ?0? when  read.    remote fault ? writing a ?1? to this bit causes a remote fau lt indicator to be sent to the link partner  during auto-negotiation.    reserved  ? reserved bits are r/w to allow for forwar d compatibility with future ieee standards.   www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  20   track id: jatr-1076-21   rev. 1.3   asymmetric pause ?  setting this bit indicates the availability  of asymmetric flow control capabilities  when full duplex operation is in use. this bit is  used by one mac to communicate asymmetric pause  capability to its link partner  and has no effect on phy operation.     pause  ?setting this bit indicates the av ailability of flow control capab ilities when full duplex operation  is in use. this bit is used by one mac to communi cate pause capability to its link partner and has no  effect on phy operation.    100base-t4  ? because the rtl8208b(f)-lf does not support  the t4 function, any reads to this bit will  return a ?0?.    100base-tx-fd  ? this bit advertises that the rtl8208b(f )-lf can operate in 10 0base-tx full duplex  mode. writing a ?0? to this bit will suppress advertisi ng of this ability. resetting the chip restores the  default value. the default value is ?1? and writing a ?1?  will set this bit to ?1?. r eading this bit will return  the last written value, or the default value if  no write has been completed since the last reset.    100base-tx  ? this bit advertises that the rtl8208b(f )-lf can operate in 100base-tx half duplex  mode. writing a ?0? to this bit will suppress advertisi ng of this ability. resetting  the chip will restore the  default value. the default value is ?1? and writing a ?1?  will set this bit to ?1?. r eading this bit will return  the last written value, or the default value if  no write has been completed since the last reset.    10base-t-fd  ? this bit advertises that the rtl8208b(f )-lf can operate in 10base-t full duplex mode.  writing a ?0? to this bit will suppress advertising of  this ability. resetting the chip will restore the default  value. the default value is ?1? and wr iting a ?1? will set this b it to ?1?. reading this  bit will return the last  written value, or the default value if no write has been completed since the last reset.    10base-t  ? this bit advertises that  the rtl8208b(f)-lf can operate  in 10base-t half duplex mode.  writing a ?0? to this bit will suppress advertising of  this ability. resetting the chip will restore the default  value. the default value is ?1? and wr iting a ?1? will set this b it to ?1?. reading this  bit will return the last  written value, or the default value if no write has been completed since the last reset.    selector field  ? bits 4:0 contain a fixed value of 00001,  indicating that the ch ip belongs to the  ieee 802.3 class of phy transceivers.   www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  21   track id: jatr-1076-21   rev. 1.3   6.6.   register5: auto-negotiation link partner ability  this register contains the advertised abilities of th e link partner as received during auto negotiation. the  content changes after suc cessful auto negotiation.  table 16. register5:  auto-negotiation li nk partner ability  reg. bit  name   description  type  default  5.15  next page  1: link partner desires next page transfer  0: link partner does not desire next page transfer  ro 0  5.14  acknowledge  1: link partner acknowledges reception of flp words  0: no acknowledgement by link partner  ro 0  5.13  remote fault  1: remote fault indicated by link partner  0: no remote fault indicated by link partner  ro 0  5.12 reserved  reserved.  ro  0  5.11  asymmetric pause  1: asymmetric flow control supported by link partner  0: no asymmetric flow control supported by link partner  when auto-negotiation is enabled, this bit reflects link  partner ability (read only).  in 100fx mode, this bit is set by fx_asy_pause or smi.  rw 0  5.10  pause  1: flow control supported by link partner  0: no flow control supported by link partner  when auto-negotiation is enabled, this bit reflects link  partner ability (read only).  in 100fx mode, this bit is set by fx_pause or smi.  rw 0  5.9  100base-t4  1: 100base-t4 supported by link partner  0: 100base-t4 not supported by link partner  ro 0  5.8  100base-tx-fd  1: 100base-tx full duplex supported by link partner  0: 100base-tx full duplex not supported by link partner  for 100fx mode, this bit is set when reg.0.8=1 or  fx_duplex =1.  when auto-negotiation is disabled, this bit is set when  reg.0.13=1 and reg.0.8=1.  ro 0  5.7  100base-tx  1: 100base-tx half duplex supported by link partner  0: 100base-tx half duplex not supported by link partner  for 100fx mode, this bit is set when reg.0.8=0 or  fx_duplex =0.  when auto-negotiation is disabled, this bit is set when  reg.0.13=1 and reg.0.8=0.  ro 0  5.6  10base-t-fd  1: 10base-tx full duplex supported by link partner  0: 10base-tx full duplex not supported by link partner  when auto-negotiation is disabled, this bit is set when  reg.0.13=0 and reg.0.8=1.  ro 0  5.5  10base-t  1: 10base-tx half duplex supported by link partner   0: 10base-tx half duplex not supported by link partner  when auto-negotiation disabled, this bit is set when  reg.0.13=0 and reg.0.8=0.  ro 0  5.[4:0] selector field  [00001]=ieee 802.3.  ro  00001  note:  the values are only guaranteed to be valid once auto-negotiation has successfully completed, as indicated by bit 5  of the mii status register.     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  22   track id: jatr-1076-21   rev. 1.3   next page  ? bit 15 returns a value of ?1? when the link  partner implements the next page function and  has next page information that it wants to tr ansmit. however, since  the rtl8208b(f)-lf does not  implement the next page function, it ignores the ne xt page bit, except to copy it to this register.    acknowledge  ? bit 14 is used by auto negotiation to indica te that a device has successfully received its  link partner?s link code word.    remote fault  ? bit 13 returns a value of ?1? when the li nk partner signals that  a fault has occurred.    reserved  ? not defined by the ieee 802.3 standard.    asymmetric pause ?  indicates that the link partner asymmetric pause bit is set.    pause  ? indicates that the link  partner pause bit is set.    100base-t4  ? though the rtl8208b(f)-lf does not support th e t4 function, this bit reflects the t4  ability of the link partner.    100base-tx-fd  ? this bit indicates that the link part ner can support 100base- tx full duplex mode.  this bit is cleared any time auto negotiation  is restarted or the r tl8208b(f)-lf is reset.    100base-tx  ? this bit indicates that the link partner  can support 100base-tx half duplex mode. this  bit is cleared any time auto negotiation is  restarted or the rtl8208b(f)-lf is reset.    10base-t-fd  ? this bit indicates that th e link partner can support 10base- t full duplex mode. this bit  is cleared any time auto negotiation is re started or the rtl8208b(f)-lf is reset.    10base-t  ? this bit indicates that the link partner can  support 10base-t half duplex mode. this bit is  cleared any time auto negotiation is rest arted or the rtl8208b(f)-lf is reset.    selector field  ? bits 4:0 reflect the value of the link partne r?s selector field. these bits are cleared each  time auto negotiation is restarted or the chip is reset,  and generally reflects the value 0001, indicating that  the link partner is an ieee 802.3 device.     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  23   track id: jatr-1076-21   rev. 1.3   6.7.   register6: auto-negotiation expansion  table 17. register6: auto-negotiation expansion  reg. bit  name  description  type  default  6.[15:5] reserved    ro  0  6.4 parallel detection  fault  1: a fault has been detected via the parallel detection  function  0: no fault has been detected via the parallel detection  function  ro 0  6.3  link partner next  page able  1: link partner is next page able  0: link partner is not next page able  ro 0  6.2  local next page   able  1: rtl8208b(f)-lf is next page able  0: rtl8208b(f)-lf is not next page able (permanently=0)  ro 0  6.1  page received  1: a new page has been received  0: a new page has not been received  ro/lh 0  6.0 link partner auto-  negotiation able  if auto-negotiation is enabled, this bit means:   1: link partner is auto-negotiation able  0: link partner is not auto-negotiation able  in 100fx or auto-negotiation disabled, this bit is always 1.  ro 0 (auto-  negotiation) or   1 (100fx)    reserved  ? ignore the output of the rtl8208b (f)-lf when these bits are read.    parallel detection fault ?  bit 4 is a read-only bit that is latched high when a parallel detection fault  occurs in the auto negotiation state machine. for  further details, consult the ieee 802.3 standard. the bit  is reset to ?0? after the register is  read, or when the chip is reset.    link partner next page able  ? bit 3 returns a ?1? when the link pa rtner has next page capabilities. it  has the same value as bit 15 of  the link partner ability register.    local next page able  ? the rtl8208b(f)-lf does not have next  page capabilities, so it will always  return a ?0? when bit 2 is read.    page received  ? bit 1 is latched high when a new link code  word is received from the link partner,  checked, and acknowledged. this bit is cleared wh en the link is lost or the chip is reset.    link partner auto-negotiation able  ? bit 0 returns a ?1? once the link  partner is known to have auto  negotiation capabilities. before any  auto negotiation information is exch anged, or if the link partner does  not comply with ieee auto negotiati on, the bit returns a value of ?0?.   www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  24   track id: jatr-1076-21   rev. 1.3   6.8.   port 1 register24: cable tester control register0  table 18. port 1 register24: cable tester control register0  reg. bit  name  description  type  default  15:13  port selection  port selection for cable test.  rw  000  12  reserved  must be set to the default value.  rw  0  11  enrtct  1: run cable test  0: stop cable test  rw 0  10:8  reserved  must be set to the default value.  rw  111  7:0  reserved  must be set to the default value.  rw  0x80    port selection   000 = select port 0 to run cable test  001 = select port 1 to run cable test  010 = select port 2 to run cable test  011 = select port 3 to run cable test  100 = select port 4 to run cable test  101 = select port 5 to run cable test  110 = select port 6 to run cable test  111 = select port 7 to run cable test  enrtct   ? set to ?1? to run the utp cable test, and set to  ?0? after completion of the cable test process.    6.9.   port1 register29: cable tester control register1  table 19. port1 register29: cable tester control register1  reg. bit  name  description  type  default  15  reserved  must be set to the default value.  rw  0  14  seltx  1: cable test on tx pair  0: cable test on rx pair  rw 0  13  reserved  must be set to the default value.  rw  0  12  reserved  must be set to the default value.  rw  1  11:0  reserved  must be set to the default value.  rw  0x7d0    seltx   0: select rx_pair (pair  1/2) to run cable test  1: select tx_pair (pair 3/6) to run cable test     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  25   track id: jatr-1076-21   rev. 1.3   6.10.   port1 register30: cable status register  table 20. port1 register30: cable status register  reg. bit  name  description  type  default  15  rtct_rdy  1: cable test status is ready   0: cable test status is not ready  ro 0  14 reserved    ro  0  13:12  status  cable tester status.  00: normal cable  01: open in cable  10: short in cable  11: reserved  ro 00  11:9 reserved    ro  0  8:0 distance  distance of  reflection.  ro  0    rtct_rdy  ? this bit will return a ?1? if the cable test process has been completed and the contents of  status and distance are valid.    status  ? cable test status is valid afte r completion of cable test process.     distance  ? these bits (in decimal) divided by 4 equal th e approximate distance (meters) to the open/short  fault location.  these bits are valid  after completion of the cable test process.    www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  26   track id: jatr-1076-21   rev. 1.3   7.   function description  7.1.   general  7.1.1.   smi (serial management interface)  smi (serial management interface)  is also known as mii management  interface and c onsists of two  signals, mdio and mdc, which allow the mac controlle r to control and monitor the state of the phy.  mdc is a clock input for phy to latch mdio on its  rising edge. the clock can  run from dc to 2.5mhz.  mdio is a bi-directional connection used to write data  to, or read data from  phy. the phy address base  is set by pins phy_addr[4:3], and the eight port  addresses of the rtl8208b(f )-lf are internally 000,  001, 010, 011, 100, 101, 110, and 111.  table 21. smi read/write cycles    preamble  (32 bits)  start  (2 bits)  op code  (2 bits)  phyad  (5 bits)  regad  (5 bits)  turnaround  (2 bits)  data  (16 bits)  idle    read  1??..1 01  10  aaaaa rrrrr  z0  d??.d  z*  write  1??..1 01  01  aaaaa rrrrr  10  d??.d  z*  note1: *z: high-impedance. during idle time, mdio state is determined by an external 1.5k ?  pull-up resistor.  note2: the rtl8208b(f)-lf supports preamble suppression, which allows the mac to issue read/write cycles without  preamble bits (but needs at least one idle for every  cycle). however, for the first mii management cycle after  power-on reset, a 32-bit preamble is needed. to guaran tee the first successful smi transaction after power-on  reset, the mac should be delayed at least 700s to issue the first smi read/write cycle relative to the rising edge  of reset.    7.1.2.   port pair-loop back mode ( pp-lpbk) (RTL8208BF-LF only)  port pair-loop back mode (pp-lp bk) mode is enabled  by pulling the pin high on reset. when in  pp-lpbk mode, the ports of the r tl8208bf-lf are configured as four  pairs, port0 & port1, port2 &  port3, port4 & port5, and port6 & port7. each pair is  set as rmii interface l oopback, acting as a signal  regeneration /transformation repeater, so  a switch controller is not necessary.   in pp-lpbk mode, tp port and fx por t selection is different from that  in normal mode. the tp and fx  port selection configuration is as follows:   in table 22, ?u? means utp port, ?f? means fiber port.  table 22. port pair-loop back mode (pp-lpbk) (RTL8208BF-LF only)  pp-lpbk mode  (pin 105)  sel_txfx[1:0]  (pin 99, 107)  port0, port1  port2, port3  port4, port5  port6, port7  0 0  u   u  u   u  u   u  u   u  0 1  u   u  u   u  u   u  u   f  1 0  u   u  u   u  u   u  f   f  0  (normal mode)  1 1  f   f  f   f  f   f  f   f  0 0  u   u  u   u  u   u  u   u  0 1  u   u  u   u  u   f  u   f  1 0  u   f  u   f  u   f  u   f  1   (pp-lpbk)  1 1  f   f  f   f  f   f  f   f   www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  27   track id: jatr-1076-21   rev. 1.3   since this configuration is a loopback connection, it us es full duplex only. half duplex is not supported.  the loopback-pair ports should be c onfigured to the same speed. a lthough this mode does not effect  normal nway mode, in order to keep each pair?s two ports at the same speed, there is an auto-detection  scheme. this scheme specifies that if one port of th e pair is already linked, when the other port is linked  later, the earlier  link-on port will re-sta rt auto negotiation. when pp-lpbk  mode is set, there are three  requirements: it must be based upon rmii mode; no switc h controller can be connected; and tx_en[7:0]  must be pulled down.  7.1.3.   phy address  each transceiver in the rtl8208b(f)-lf has a unique  phy address for mii management. the address is  set through the phy address pins. the  pins are latched at th e trailing end of a reset. transceiver 1 will  have the address aa000, where aa=phyad [4:3].  each internal phy address is aa000, aa001,  aa010, aa011, aa100, aa101, aa 110, aa111. every time an smi write or read operation is executed,  the transceiver compares the phy address with its  own phy address defin ition, and the operation is  executed only when the addresses match.  7.1.4.   auto-negotiation  for 10/100mbps tp ports, the rtl8208b(f)-lf default setup is auto-negotiation enabled. setting  register 0.12=0 via an smi write will disable auto -negotiation. for a 100fx port, auto-negotiation is  always disabled.  for an auto-negotiation enabled port, the rtl8208b (f)-lf will negotiate with its link partner to  determine the speed and duplex status. the rtl8208b(f)-l f?s ability is advertised  in register 4. after  auto-negotiation is finished, the link part ner?s ability is stored in register 5.   if the link partner is auto-negotia tion disabled, the rtl8208b(f)-lf ente rs a parallel-detection state to  identify the speed of the li nk partner. the rtl8208b(f)-l f will link at the same speed as the link partner,  in half duplex mode if frc_para_full=0 upon rese t, or in full duplex mode if frc_para_full=1  upon reset.  auto-negotiation is also used to determine full-duplex fl ow control. flow control  ability is advertised in  register 4.10. the link partner?s flow  control ability is stored in re gister 5.10. see the following section  for more information.  7.1.5.   full-duplex flow control  if hardware pins tp_pause or fx_pause are enable d at power-on reset, regi ster 5.10=1 and register  4.10=1. therefore, after reset is completed:  when auto-negotiation is enabled  -- register 4.10 may be overwritten by the mac, and register 5.10  may be updated after nway has completed. regi ster 5.10 is set as read-only for the mac.  when auto-negotiation is disabled  -- register 5.10 is set to r/w for the mac through the smi  interface. if the smi does not writ e to register 5.10, the register remains 5.10=1, which means hardware  forced flow control is enabled.   www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  28   track id: jatr-1076-21   rev. 1.3   7.2.   initialization and setup  7.2.1.   reset  the rtl8208b(f)-lf is initialized wh ile in the reset state. during reset, each transceiver is reset  simultaneously. there are three ways to reset the  rtl8208b(f)-lf: power-on auto reset; hardware pin  reset; and software reset. the internal power-on auto-r eset circuit can reset the chip while the reset pin is  floating. the hardware reset signal mu st be asserted low fo r at least 10ms on the re set# pin. a software  reset is implemented by writing regist er 0.15=1, which is self-clearing.   7.2.2.   setup and configuration  the operational modes of the rtl8208b(f)-lf can be c onfigured either by hard ware pin (pulled high or  low) upon reset, or by software programming vi a accessing the rtl8208b(f)-lf registers through the  smi (see section 5 pin descript ions, page 6 for details).    7.3.   10base-t  7.3.1.   transmit function  when tx_en is active, txd from rmii/smii/ss-smii  is serialized, manche ster-encoded, and driven  onto the network medium as a packet  stream. an on-chip filtering and wa ve shaping circuit eliminates the  need for external filtering. the transmit function is  disabled when the link has failed or when the auto- negotiation process is in progress.  7.3.2.   receive function  the manchester decoder converts the incoming serial st ream when the circuit de tects the signal, and the  digital serial stream is then conve rted to 2-bit (rmii) or 1-bit (smi i/ss-smii) data format. the preamble  of the incoming stream is stripped  off and regenerated. sfd is ge nerated into rxd once the incoming  sfd is detected and data bits enteri ng the elastic buffer are over threshold.  7.3.3.   link monitor  the 10base-t link pulse detection circ uit continually monitors the rxip /rxin pins for the presence of  valid link pulses. auto-polarity is implemented to  correct the detected reve rse polarity of rxip/rxin  signal pairs.  the 10base-t link pulse detection circ uit constantly monitors the rxip/rxin pins for the presence of  valid link pulses. auto-polarity is implemented fo r correcting the detected reverse polarity of the  rxip/rxin signal pairs.   www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  29   track id: jatr-1076-21   rev. 1.3   7.3.4.   jabber  jabber occurs when tx_en is asserted for longer  than 21ms. both transmit and loopback functions are  disabled once jabber has occurred. the mii register  1.1 (jabber detect) bit is  set high until jabber  disappears and the bit is read again. the jabber f unction is supported in 10- base-t only, and is not  implemented in 100base-tx. the collision led of th e corresponding port will blink while jabber occurs.  jabber is dismissed after tx_en remains low for at least 500ms.  7.3.5.   loopback  loopback mode can be achieved by writing to regist er 0.14=1. loopback mode routes transmitted data at  the output of nrz to the nrzi conversion module, back  to the receiving path. this  mode is used to check  the device?s connections at the 5-bit symbol bus,  and verify the operation of the phase-locked loop  (pll).    7.4.   100base-tx  an internal 125mhz clock is generated by an on-chip  pll circuit to synchronize the transmit data or  generate the clock signal fo r the incoming data stream.  7.4.1.   transmit function  upon detection of tx_en high, the rtl8208b(f)-l f converts rmii/smii/ss-smii txd to a 5-bit  code-group and substitutes j/k code-groups for the fi rst two code-groups (start of stream delimiters  (ssd)). as long as tx_en is asserted high, 4b5b c oding continues for all data . at the end of tx_en,  t/r code-groups are appended to the last data field.  these are stripped off at the remote receiving end.   during the inter-packet gap, where tx_en deasserte d, idle code-groups are transmitted for clocking  purposes of the remote receiver. the 5-bit serial da ta stream is 4b5b coded and then scrambled, as  defined by the tp-pmd stream cipher function, to  flatten the power spectrum energy such that emi  effects are significantly reduced.  the scrambled seed is unique for each port based on phy addresses. after scrambling, the bit stream is  driven onto the network media in the form of m lt-3 signaling. this multi- level signaling technology  moves the power spectrum energy from high frequenc y to low frequency, which also benefits emi  emission. scrambling is not implemented in 100base-fx.   www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  30   track id: jatr-1076-21   rev. 1.3   7.4.2.   receive function  the receive path includes a receiver  composed of an adaptive equalizer and dc restoration circuits. these  circuits compensate for incoming distortion of the  mlt-3 signal. an mlt-3 to  nrzi, and nrzi to nrz  converter is used to convert analog signals to digital  bit-streams. a pll circuit  is also included to clock  data bits with minimum bit error rate. de-scrambl er, 5b/4b decoder, and se rial-to-parallel conversion  circuits follow. crs_dv is asserted no later than  within a few bits time of  when the ssd (start-of- stream-delimiter) is detected (delay due to the elas tic buffer as mentioned in the rmii section, page 34),  and ends toggling once the data in the el astic buffer has been dumped to rxd.   table 23. 4b/5b coding  name  4b code  5b code  definition  0 0000 11110 data 0  1 0001 01001 data 1  2 0010 10100 data 2  3 0011 10101 data 3  4 0100 01010 data 4  5 0101 01011 data 5  6 0110 01110 data 6  7 0111 01111 data 7  8 1000 10010 data 8  9 1001 10011 data 9  a 1010 10110 data a  b 1011 10111 data b  c 1100 11010 data c  d 1101 11011 data d  e 1110 11100 data e  f 1111 11101 data f  i 0000* 11111 idle  j  0101*  11000  start of stream delimiter, part 1  k  0101*  10001  start of stream delimiter, part 2  t  0000*  01101  end of stream delimiter, part 1  r  0000*  00111  end of stream delimiter, part 2  h  1000  00100  transmit error (used to force signaling errors)  v 0111 00000 invalid code  v 0111 00001 invalid code  v 0111 00010 invalid code  v 0111 00011 invalid code  v 0111 00101 invalid code  v 0111 00110 invalid code  v 0111 01000 invalid code  v 0111 01100 invalid code  v 0111 10000 invalid code  v 0111 11001 invalid code  *treated as an invalid code (mapped  to 0111) when received in data field.     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  31   track id: jatr-1076-21   rev. 1.3   7.4.3.   link monitor  in 100base-tx mode, receive signal en ergy is detected by monitoring the receive pair for transitions in  the signal level. signal levels are qualified using sque lch detect circuits. when  no signal or valid signals  are detected on the receive pair, the link monitor will  enter and remain in the ?link fail? state where only  idle codes will be transmitted. when a valid signal is  detected on the receive pair, the link monitor will  enter the ?link pass? state and the transm it and receive functions will be enabled.    7.5.   baseline wander compensation  the rtl8208b(f)-lf is ansi tp-pmd compliant and  supports input and base line wander (blw)  compensation in 100base-tx mode.  the rtl8208b(f)-lf does not requir e external attenuation circuitry  at its receive inputs, rxip/rxin. it accepts tp-p md compliant waveforms directly, requiring only a  100 ?  termination and a 1:1 transformer.  blw is the change in the average dc content, over  time, of an ac coupled di gital transmission over a  given transmission medium. blw is a  result of the interaction between  the low frequency components of  a transmitted bit stream and the frequency respons e of the ac coupling component(s) within the  transmission system. if the low frequency content of  the digital bit stream goes below the low frequency  pole of the ac coupling transformers, then the droop  characteristics of the transformers will dominate,  resulting in potentially serious  blw. if blw is not compensated for, packet loss will occur.    7.6.   100base-fx (RTL8208BF-LF only)  the RTL8208BF-LF (the rtl8208b-lf does not support  fiber application) can  be configured to  100base-fx mode through sel_txfx[1:0] (pp-lpbk  mode should be 0), depending on the setting of  sel_txfx[1:0], port 7 or port 6/7,  or all eight ports can be conf igured for 100base-fx operation.  note: in compliance with ieee 802.3u, 100base-fx doe s not support auto-negotiation. in order to  operate correctly, both sides of th e connection should be set to the  same duplex and flow control ability.  table 24. 100base-fx  pp-lpbk mode=0  sel_txfx[1:0]  medium type    port 0  port 1  port2  port3  port4  port5  port6  port7  2?b00  utp utp utp utp utp utp utp utp  2?b01  utp utp utp utp utp utp utp  fx  2?b10  utp utp utp utp utp utp  fx  fx  2?b11  fx fx fx fx fx fx fx fx  utp: 10base-t/100base-tx.     fx: 100base-fx.    the RTL8208BF-LF performs a link monitoring f unction with less pins  required than regular  100base-fx applications (it removes  a pair of differential signal detect  signals (realtek patent)), which  significantly reduces the pin  count in this octal phy.  any of the RTL8208BF-LF transceivers may interface  with an external 100base-fx fiber optic device  and receiver, instead of the magnetic module used w ith twisted-pair cable. the differential transmit and  receive data pairs will operate at pecl (positive em itter coupled logic) voltage  levels instead of those  required for twisted-pair transmission. the data will  be encoded using two-level nrzi instead of three- level mlt3. the data stream is not sc rambled for fiber-optic transmission.    www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  32   track id: jatr-1076-21   rev. 1.3   7.6.1.   transmit function  in 100base-fx transmission, txd is processed as  100base-tx, except without scrambling, before the  nrzi stage. instead of converting to mlt-3 signals, as  in 100base-tx, the serial  data stream is driven  out as nrzi pecl signals. these enter the fiber  transceiver in differential-pairs form. the fiber  transceiver only operates  in a 3.3v environment. refer to figure 22, page 49 for more information.  table 25. pecl dc characteristics  parameter  symbol  min  max  unit  pecl input high voltage  vih  vdd-1.16  vdd-0.88  v  pecl input low voltage  vil  vdd-1.81  vdd-1.47  v  pecl output high voltage  voh  vdd-1.02    v  pecl output low voltage  vol    vdd-1.62  v    7.6.2.   receive function  signals are received through pecl receiver inputs from  a fiber transceiver and di rectly passed to a clock  recovery circuit for data/clock recovery. scra mbling/de-scrambling is bypassed in 100base-fx.    7.6.3.   link monitor  in 100base-fx mode, if the rtl8208bf- lf receive path detects a valid lin k word, it enters the link state.  if no valid link word is detected, it is in a link  down state. therefore, sd+/- is not necessary. the  RTL8208BF-LF uses a reduced 100base-fx interface.     7.6.4.   far-end-fault-indication  the mii register 1.4 (remote fault indication detect ed) is a far-end-fault-i ndication (fefi) bit when  100fx is enabled, and indicates that a fefi has been  detected. fefi is an a lternative in-band signaling  that is composed of 84 consecutive 1?s followed  by one 0. when the RTL8208BF-LF has detected this  pattern three times, reg.1.4 is set, which means the  transmit path (remote side?s receive path) has  problems.   if the RTL8208BF-LF detects no valid link pulse on the  rxop/n pair, it sends out a fefi stream pattern,  which in turn will cause the remote side to detect  a far-end-fault. this means the RTL8208BF-LF sees  problems on the receive path.   the fefi mechanism is used onl y in 100base-fx applications.     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  33   track id: jatr-1076-21   rev. 1.3   7.6.5.   reduced fiber interface  the RTL8208BF-LF ignores the underl ying sd signal of the fiber trans ceiver to complete link detection  and connection. this is achieved by monitoring rd  signals from the fiber transceiver and checking  whether any link integrity events are encountered. th is significantly reduces pin-count, especially for  high-port phy devices. this is a r ealtek patent-pending technology  and available only with realtek  products.  7.7.   rmii/smii/ss-smii  the interface to the mac can be rmii, smii,  or ss-smii through mode[1:0]. when floating  mode[1:0] upon power-on reset, the rtl8208b( f)-lf operates in rmii mode (default).  table 26. rmii/smii/ss-smii modes  mode[1:0]  operation mode  refclk clock input  2?b1x rmii  50mhz   50ppm  2?b00 smii  125mhz   50ppm  2?b01 ss-smii  125mhz   50ppm    table 27 illustrates the signals  required for each interface:  table 27. rmii/smii/ss-smii signals  rmii  smii  ss-smii  refclk refclk  refclk   sync tx_sync  crs_dv[2:0]     crs_dv[3]   rx_sync  crs_dv[4]   rx_clk  crs_dv[7:5]     rxd0[7:0] rxd0[7:0]  rxd0[7:0]  rxd1[7:0]     tx_en[3:0]     tx_en[4]   tx_clk  tx_en[7:5]     txd0[7:0] txd0[7:0]  txd0[7:0]  txd1[7:0]        www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  34   track id: jatr-1076-21   rev. 1.3   7.7.1.   rmii (reduced mii)  the rtl8208b(f)-lf meets all of the rmii re quirements outlined in the rmii consortium  specifications. the main advantage introduced by rmii  is pin count reduction; e.g., it operates with only  one 50mhz reference clock for both the tx and rx side s, without separate clocks needed for both paths,  as with the mii interface. however, some hardware  modification is needed for this change, the most  important of which is the  presence of an elastic buffer for absorp tion of the frequency difference between  the 50mhz reference clock and the clocking informa tion of the incoming data stream. another change  implemented is that the mii rxdv and carrier_sense  are merged into one signal, crs_dv, which is  asserted high while detecting incoming packet da ta. when internal carrier_sense is de-asserted,  crs_dv is de-asserted when the first di-bit of a ni bble is presented onto rxd[1:0] synchronously to  refclk. if there is still data in  the fifo that has not yet been pr esented onto rxd[1:0], then, on the  second di-bit of a nibble, crs_dv reasserts. this pa ttern of assertion and de-a ssertion continues until all  received data in the fifo has been presented onto rxd[1:0]    figure 3.   rmii signal diagram     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  35   track id: jatr-1076-21   rev. 1.3   7.7.2.   smii (serial mii)  the rtl8208b(f)-lf also supports smii interface to  mac, which allows a further reduction in the  number of signals. as illustrated below, both th e mac and rtl8208b(f)-lf are synchronous to a  125mhz reference clock.    figure 4.   smii signal diagram  receive path  receive data and control informati on are signaled in 10-bit segments. the sync signal is used to delimit  the 10-bit segments. the mac is responsible for ge nerating sync pulses every  ten clocks. in 100mbps  mode, each segment represents a byte of data. in  10mbps mode, each segment is repeated ten times to  represent a byte of data. the receive  sequence contains all of the info rmation defined on the standard mii  receive path.   table 28. smii reception encoding  crs  rx_dv  rxd0  rxd1  rxd2  rxd3  rxd4  rxd5  rxd6  rxd7  x 0 rxer  from  previous  frame  speed  0: 10mbps  1: 100mbps  duplex  0: half  1: full  link  0: down  1: up  jabber  0: ok  1: detected  upper  nibble  0:  invalid  1: valid  false  carrier  0: ok  1: detected  1  x  1  one data byte (two mii data nibbles)    refclk rxd[0] sync crs rxdv rxd0 rxd7 rxd6 rxd5 rxd4 rxd3 rxd2 rxd1 12345678910   figure 5.   smii reception     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  36   track id: jatr-1076-21   rev. 1.3   transmit path  transmit data and control information are signaled in 10-bit segments. sync signal is used to delimit the  10-bit segments. mac is responsible  to generate these sync pulse s every ten clocks. for 100mbps  mode, each segment represents a byte of data. however, for 10mbps mode, each segment is repeated ten  times to represent a byte of data.  table 29. smii transmission encoding  txer  txen  txd0  txd1  txd2  txd3  txd4  txd5  txd6  txd7  x 0  x  x  x x  x  x  x  x  x  1  one data byte (two mii data nibbles)      refclk sync tx_er tx_en txd0 txd7 txd6 txd5 txd4 txd3 txd2 txd1 12345678910 txd[0]   figure 6.   smii transmission    collision detection  the rtl8208b(f)-lf does not indicate th at a collision has occurred. it is  left to the mac to detect the  assertion of both crs_dv and tx_en.    7.7.3.   ss-smii (source synchronous -serial mii)  source-synchronous smii is designed for applications  requiring a trace delay of more than 1ns. three  signals are added to the smii interface: rx_sync , rx_clk, tx_clk; and  the sync of smii is  modified to tx_sync in ss-smii.    figure 7.   ss-smii signal diagram   www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  37   track id: jatr-1076-21   rev. 1.3   receive path  receive data and control information are signaled in  10-bit segments. the rx_sync signal is used to  delimit the 10-bit segments. the rtl8208b(f)-lf is  responsible for generating these rx_sync pulses  every ten clocks. in 100mbps mode, each segment represents a byte of data. in 10mbps mode, each  segment is repeated ten times to represent a byt e of data. the receive sequence contains all the  information defined on the standard mii receive path.   rx_clk rxd[0] rx_sync crs rxdv rxd0 rxd7 rxd6 rxd5 rxd4 rxd3 rxd2 rxd1 12345678910   figure 8.   ss-smii reception  transmit path  transmit data and control information are signaled in 10-bit segments. the tx_sync signal is used to  delimit the 10-bit segments. the mac is responsibl e for generating these tx _sync pulses every ten  clocks. in 100mbps mode, each segment represents  a byte of data. in 10mbps mode, each segment is  repeated ten times to represent a by te of data. the receive sequence co ntains all the information defined  on the standard mii receive path. the phy can sample one of the ten segments.  tx_clk tx_sync tx_er tx_en txd0 txd7 txd6 txd5 txd4 txd3 txd2 txd1 12345678910 txd[0]   figure 9.   ss-smii transmission  collision detection  the rtl8208b(f)-lf does not indicate th at a collision has occurred. it is  left to the mac to detect the  assertion of both crs_dv and tx_en.      www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  38   track id: jatr-1076-21   rev. 1.3   7.8.   power saving and power down mode  7.8.1.   power saving mode  the rtl8208b(f)-lf implements power saving mode  on a per-port basis. a port automatically enters  power saving mode ten seconds after the cable is di sconnected from it. once a  port enters power saving  mode, it transmits normal link pulses only on its  txop/txon pins and continues to monitor the  rxip/rxin pins to detect incoming signals, whic h might be the 100base- tx mlt-3 idle pattern,  10base-t link pulses, or auto-negotiation?s flp (fast  link pulse). after it detects an incoming signal, it  wakes up from power saving mode and operates in normal mode according to the result of the connection.  power saving mode is not supported when in 100fx operation.    7.8.2.   reg0.11 power down mode  the rtl8208b(f)-lf implements pow er- down mode on a per-port ba sis. setting mii reg.0.11 forces  the corresponding port of the rtl8208b(f)-lf to  enter power down mode. this disables all  transmit/receive functions on that port.    7.9.   led configuration  7.9.1.   serial leds  the rtl8208b(f)-lf supports serial  led status streams for led di splay. the forms of led status  streams, shown below, are controlled by ledmode[1 :0] pins, which are latched upon reset. all led  statuses are represented as active-low, except link/ac t in bi-color led mode,  whose polarity depends on  spd status.  table 30. serial led mode  ledmode[1:0]  mode  output sequences  00  3-bit serial stream  col/fulldup, link/act, spd  01  2-bit serial stream  spd, link/act  10  3-bit for bi-color led  col/fulldup, link/act, spd   11  1-bit serial stream  link/act/spd     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  39   track id: jatr-1076-21   rev. 1.3   table 31. serial led status  led status  description  col/fulldup  collision/full duplex indicator.   blinks every 43ms when collisions are occurring. low for full  duplex, and high for half duplex mode.  link/act link/activity indicator.  in 3-bit serial stream mode, lo w for link established. in 3-bit  bi-color led mode, link/act is high for link established  when speed is low (100mbps); link/act is low for link  established when speed is high (10mbps). link/act blinks  every 43ms when the corresponding port is transmitting or  receiving.  spd speed indicator.   low for 100mbps, high for 10mbps.  link/act/spd  link/activity/speed indicator. low for link established.  blinking every 43ms for 100mbps activity. blinking every  120ms for 10mbps activity.    led blinking time  led blinking time can be set to 120ms by sett ing led_blnk_time=0. the led statuses supporting  43/120ms blink times are col/fulldup, link/act. for  status link/act/spd, led  blinking time is not  affected by led_blnk_time.    serial stream order  every bit stream is output port by port, from port0 to  port7 with col/fulldup as the first bit in a port  stream. in 2-bit serial stream mode, the sequence is  spd, then link/act. the fo llowing diagrams illustrate  the sequences in 3-bit and  2-bit serial stream mode.  ledclk leddta port 6  3-bit serial stream 24 23 22 21 20 19 640 ns 640 ns 640 ns 3 1 2 link/act link/act spd col/dup 640 ns 640 ns 640 ns 640 ns 640 ns 640 ns col/dup link/act spd col/dup spd port 7  3-bit serial stream port 0  3-bit serial stream   figure 10. 3-bit serial stream mode    16 15 14 13 1 2 port 7  2-bit serial stream port 6  2-bit serial stream port 0  2-bit serial stream ledclk leddta link/act spd spd 640 ns 640 ns 640 ns 640 ns 640 ns 640 ns 640 ns link/act spd link/act   figure 11. 2-bit serial stream mode   www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  40   track id: jatr-1076-21   rev. 1.3     leddta ledclk vdd port 2 link/act led port 2 spd led port 1 col/dup led port 1 link/act led port 1 spd led port 0 col/dup led port 0 link/act led port 0 spd led port 5 spd led port 4 col/dup led port 4 link/act led port 4 spd led port 3 col/dup led port 3 link/act led port 3 spd led port 2 col/dup led port 7 col/dup led port 7 link/act led port 7 spd led port 6 col/dup led port 6 link/act led port 6 spd led port 5 col/dup led port 5 link/act led vdd vdd vdd 74164 qa qb qc qe qg qd qf qh a clk b clr 74164 qa qb qc qe qg qd qf qh a clk b clr 74164 qa qb qc qe qg qd qf qh a clk b clr   figure 12. external circuit  for 3-bit serial led mode      leddta ledclk vdd port 2 spd led port 5 spd led port 4 link/act led port 4 spd led port 3 link/act led port 3 spd led port 7 link/act led port 7 spd led port 6 link/act led port 6 spd led port 5 link/act led vdd vdd 74164 qa qb qc qe qg qd qf qh a clk b clr 74164 qa qb qc qe qg qd qf qh a clk b clr port 2 link/act led port 1 link/act led port 1 spd led port 0 link/act led port 0 spd led   figure 13. external circuit  for 2-bit serial led mode   www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  41   track id: jatr-1076-21   rev. 1.3   bi-color led  for 3-bit bi-color led mode, link/act and spd are  used for one bi-color led  package, which is a  single led package with two leds connected  in parallel and with opposite polarities.  table 32. bi-color led  spd  link/act  indication  bi-color state  0 0 no link off  0  1  100mbps link up  green  1 0 10mbps link up yellow    link/act spd green yellow   figure 14. 3-bit bi-color led    7.9.2.   scan led  the rtl8208b(f)-lf supports scan led display mode . the forms of led status streams, as shown  below, are controlled by ledmode[1:0 ] pins, which are latched upon reset.  table 33. scan led  ledmode[1:0]  mode  scan_status[2:0]  00  mode 0  col/fulldup, link/act, spd  01  mode 1  rx, tx, link  10  mode 2 for bi-color led  nc, bi-color link/act/spd, nc  11 reserved     table 34. scan led status  led status  description  link/act link/activity indicator.  high for link established.  blinks when the corresponding port is transmitting or receiving.  link link indicator.  high for link established.  spd speed indicator.  high for 100mbps and low for 10mbps.  col/fulldup  collision/full duplex indicator.   high for full duplex, low for half duplex.  blinks when collisions occur on the corresponding port.   bi-color  link/act/spd  bi-color led link, activity, and speed indicator.  its polarity depends on the speed status.  blinks when the corresponding port is transmitting or receiving.  rx  high for receive activity.  tx  high for transmit activity.   www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  42   track id: jatr-1076-21   rev. 1.3   scan led timing for mode 0 and mode 1  scan_led[0] scan_led[1] scan_led[2] scan_led[3] scan_led[4] scan_led[5] scan_led[6] scan_led[7] 2.5s scan_status[2:0] 3-bit led 3-bit led 3-bit led 3-bit led 3-bit led 3-bit led 3-bit led 3-bit led p0 p1 p2 p3 p4 p5 p6 p7 2.5s 2.5s 2.5s 2.5s 2.5s 2.5s 2.5s   figure 15. scan led timing for mode 0 and mode 1      t1 scan_status[3:0] scan_led [7:0] 10% 90% 90% 10% t2   figure 16. rise and fall timing of the scan_status and scan_led transition    t1: rise time of all scan signals, typically 40ns.  t2: fall time of all scan signals, typically 40ns.     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  43   track id: jatr-1076-21   rev. 1.3   external circuit for scan led mode 0    figure 17. external circuit for scan led mode 0     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  44   track id: jatr-1076-21   rev. 1.3   external circuit for scan led mode 1    figure 18. external circuit for scan led mode 1     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  45   track id: jatr-1076-21   rev. 1.3   external circuit for scan led mode 2    figure 19. external circuit for scan led mode 2     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  46   track id: jatr-1076-21   rev. 1.3   7.10.   crossover detection and auto correction  during the link setup phase, the rtl8208b(f)-lf checks  whether it receives active signals on each port  in order to determine if a connection can be es tablished. in cases where  the rtl8208b(f)-lf receiver  data pin pair is connected to th e receiver data pin pair of the  peer device, or vice versa, the  rtl8208b(f)-lf will automatically cha nge its configuration to swap rece iver data pins  with transmitter  data pins. if a port is connected to a pc or ni c with mdi-x inte rface with a crossover cable, the  rtl8208b(f)-lf will reconfigure the por t to ensure proper connection. th is effectively replaces the dip  switch commonly used for reconf iguring a port on a hub or switch.  by pulling-up en_autoxover, the rtl8208b(f)-lf iden tifies the type of connected cable and sets  the port to mdi or mdix. when switching to  mdi mode, the rtl8208b(f)-lf uses txop/n as  transmit pairs; when switching to mdix mode, the  rtl8208b(f)-lf uses rxip/n  as transmit pairs. the  same is true for the receive pairs. this functi on is port-based. pulling-down en_autoxover disables  this function and the r tl8208b(f)-lf operates in md i mode, in which txop/n  represents transmit  pairs, and rxip/n represents receive pairs.  note: ieee 802.3 compliant forced mode 100m ports  with autoxover have link problems with nway  (auto-negotiation) ports. it is recommende d to not use autoxover for forced 100m.    7.11.   polarity detection and auto correction  for better noise immunity and lower interference to  ambient devices, the ethern et electrical signal on a  twisted pair cable is transmitted in  differential form. that is, the signal  is transmitted on two wires in each  direction with inverse polari ties (+/-). if wiring on the connector is fa ulty, or a faulty transformer is used,  the two inputs to a transceiver may carry signals w ith opposite but incorrect  polarities. as a direct  consequence, the transceiver will not work properly.  when the rtl8208b(f)-lf operates in  10base-t mode, it automatically re verses the polarity of its two  receiver input pins if it detects that  the polarities of the incoming signals  on the pins is incorrect. however,  this feature is unnecessary when the rtl 8208b(f)-lf is operating  in 100base-tx mode.     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  47   track id: jatr-1076-21   rev. 1.3   7.12.   1.8v power generation  the rtl8208b(f)-lf uses a pnp power  transistor to generate 1.8v  from the 3.3v power supply. this  1.8v provides for digital core and an alog circuits. the 1.8v power generati on circuit also uses an external  diode (1n4001) to reduce the voltage drop between the  emitter and collector of the power transistor. if  your system needs more than one rtl8208b(f)-lf ch ip (greater than 8 por ts), do not use one pnp  transistor for all of the rtl8208b(f)-lf chips, even  if the rating is enough. in stead, use one transistor  for each rtl8208b(f)-lf.  do not connect any beads directly  between the collector of the pnp tr ansistor and vdda. this will affect  the stability of the  1.8v power significantly.    figure 20. using a pnp transistor to transform 3.3v into 1.8v    table 35. an example using power transistor 2sb1182  parameter  symbol  limits  unit  collector-base voltage  v cbo  -40  v  collector-emitter voltage  v ceo  -32  v  emitter-base voltage  v ebo  -5  v  collector current  i c  -2 a (dc)  collector power  dissipation  p c  10 w  junction temperature  tj  150   c  storage temperature  tstg  -55~+150   c  note: absolute maximum ratings (ta=25c).  for more information, refer to http://www.rohm.com    7.13.   cable tester  the cable tester (utp cable only)  determines the quality of the cable s, connectors, and terminations.  some of the possible problems that  can be diagnosed include open/short  faults. the fault location can also  be identified.  the rtl8208b(f)-lf?s cable tester tr ansmits a signal of known amplitude  to one pair of  an attached  cable. the transmitted signal will continue down the cab le until it reflects off a cable imperfection. the  magnitude of the reflection and the time it takes for th e reflection to come back are shown in registers.  using the information in the registers, the distance to  the problem location and th e type of problem can be  determined.   www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  48   track id: jatr-1076-21   rev. 1.3   8.   application information  8.1.   10base-t/100base-tx application    figure 21. 10base-t/100base-tx application     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  49   track id: jatr-1076-21   rev. 1.3   8.2.   100base-fx application (RTL8208BF-LF only)    figure 22. 100base-fx application (RTL8208BF-LF only)     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  50   track id: jatr-1076-21   rev. 1.3   9.   characteristics  9.1.   absolute maximum ratings  warning:  absolute maximum ratings are limits beyond wh ich permanent damage may be caused to  the device, or device reliability  will be affected. all voltages ar e specified reference to gnd unless  otherwise specified.  table 36. absolute maximum ratings  parameter  min  max  units  storage temperature  -10  +125   c  vdda ,vdd supply referenced to gnd  gnd-0.3  +1.98  v  vddah,vddo supply referenced to gnd  gnd-0.3  +3.63  v  digital input voltage  gnd  vdd+0.3  v    9.2.   operating range  table 37. operating range  parameter  min  typical  max  units  ambient operating temperature (ta)  0  -  +70   c  3.3v supply voltage range (vddah, vddo)  3.13  3.3  3.46  v  1.8v supply voltage range (vdda, vdd)  1.74  1.8  1.93  v    9.3.   dc characteristics  table 38. dc characteristics  parameter  symbol  conditions  min  typical  max  units  power supply current  for 1.8v  icc  10base-t, idle  10base-t, peak continuous 100% utilization  100base-tx, idle  100base-tx, peak continuous 100%  utilization  power saving  power down  tbd  tbd  80  810  760  760    70  60  ma  power supply current  for 3.3v  icc  10base-t, idle  10base-t, peak continuous 100% utilization  100base-tx, idle  100base-tx, peak continuous 100%  utilization  power saving  power down  -  -  42  40  35  37    25  20  ma  total power  consumption for all 8  ports  ps  10base-t, idle  10base-t, peak continuous 100% utilization  100base-tx, idle  100base-tx, peak continuous 100%  utilization  power saving  power down  -  -  282  1590  1483  1490    208  174  mw   www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  51   track id: jatr-1076-21   rev. 1.3   parameter  symbol  conditions  min  typical  max  units  ttl input high voltage  v ih     2  -  -  v  ttl input low voltage  v il     -  -  0.8  v  ttl input current  i in     -10  -  10  ua  ttl input capacitance  c in     -  3  -  pf  output high voltage  v oh     2.6  -  -  v  output low voltage  v ol     -  -  0.4  v  output tristate leakage  current  | ioz |     -  -  10  ua  transmitter, 100base-tx (1:1 transformer ratio)  tx+/- output current  high  i oh     -  -  40  ma  tx+/- output current  low  i ol     0  -  -  ua  transmitter, 10base-t(1:1 transformer ratio)  tx+/- output current  high  i oh     -  -  100  ma  tx+/- output current  low  i ol     0  -  -  ua  receiver, 100base-tx  rx+/- common-mode  input voltage  -    -  1.8  -  v  rx+/- differential input  resistance  -    -  2.5  -  k ?   receiver, 10base-t  differential input  resistance  -    -  2.5  -  k ?   input squelch threshold  -    -  340  -  mv     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  52   track id: jatr-1076-21   rev. 1.3   9.4.   ac characteristics  table 39. ac characteristics  parameter  sym  conditions  min  typical  max  units  transmitter, 100base-tx  differential output  voltage, peak-to-peak  v od   50 ?  from each output to vcc, best-fit over  14 bit times  -  2.022  -  v  differential output  voltage symmetry  v os   50 ?  from each output to vcc,  | vp+ | / | vp- |   -  100.3  -  %  differential output  overshoot  v oo   percent of vp+ or vp-  -  2.7  -  %  rise/fall time  t r  ,t f   10-90% of vp+ or vp-  -  4.2/4.3  -  ns  rise/fall time imbalance  | t r  - t f |     -  100  -  ps  duty cycle distortion  -  deviation from best-fit time-grid, 010101 ?  sequence  -  133  -  ps  timing jitter  -  idle pattern  -  650  -  ps  transmitter, 10base-tx  differential output  voltage, peak-to-peak  v od   50 ?  from each output to vcc, all pattern  -  4.56  -  v  tp_idl silence duration  -  period of time from start of tp_idl to link  pulses or period of time between link pulses  10.5  -  15.8  ms  transmitter output jitter  -    -  6  -  ns  harmonic content  -  db below fundamental, 20 cycles of all  ones data  -  31.6  -  db    9.5.   digital timing characteristics  table 40. digital timing characteristics  parameter  sym  conditions  min  typical  max  units  100base-tx transmit system timing  active tx_en sampled  to first bit of ?j? on mdi  output  -    -  11  12  bits  inactive tx_en sampled  to first bit of ?t? on mdi  output  -    -  15  16  bits  tx propagation delay  t txpd   from txd[1:0] to txop/n  -  11  12  bits  100base-tx receive system timing  first bit of ?j? on mdi  input to crs_dv assert  -  from rxip/n to crs_dv  -  6  8  bits  first bit of ?t? on mdi  input to crs_dv de- assert  -  from rxip/n to crs_dv  -  16  18  bits  rx propagation delay  t rxpd   from rxip/n to rxd[1:0]  -  15  17  bits  10base-tx transmit system timing  tx propagation delay  t txpd   from txd[1:0] to txop/n  -  5  6  bits  tx_en to mdi output   -  from tx_en assert to txop/n  -  5  6  bits   www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  53   track id: jatr-1076-21   rev. 1.3   parameter  sym  conditions  min  typical  max  units  10base-tx receive system timing  from rxip/n to  crs_dv  t cson   preamble on rxip/n to crs_dv asserted  -  12  -  bits  carrier sense turn-off  delay  t csoff   tp_idl to crs_dv de-asserted  -  8  9  bits  rx propagation delay  t rxpd   from rxip/n to rxd[1:0]  9  -  12  bits  led timing  led on time  t ledon   while led blinking  43  -  120  ms  led off time  t ledoff   while led blinking  43  -  120  ms  jabber timing (10base-t only)  jabber active  -  from tx_en=1 to jabber asserted  60  70  80  ms  jabber de-assert  -  from tx_en=0 to jabber de-asserted  60  -  80  ms  smi timing  mdc  -  mdc clock rate  -  -  2.5  mhz  mdio setup time  -  write cycle  10  -  -  ns  mdio hold time  -  write cycle  10  -  -  ns  mdio output delay  relative to rising edge of  mdc  -  read cycle  -  -  10  ns    9.5.1.   rmii receive timing  table 41. rmii receive timing  symbol  description  minimum  typical  maximum  units  t_opd_rxd_rmii  refclk rising edge to rxd/crs_dv  delay.  4  -  9  ns    refclk rxd t_opd_rxd_rmii   figure 23. rmii receive timing     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  54   track id: jatr-1076-21   rev. 1.3   9.5.2.   rmii transmit timing  table 42. rmii transmit timing  symbol  description  minimum  typical  maximum  units  t_ipsu_txd_rmii  txd/tx_en setup time to refclk. 2  -  -  ns  t_iphd_txd_rmii  txd/tx_en hold time from  refclk.  2  -  -  ns      valid data refclk txd t_ipsu_txd_rmii t_iphd_txd_rmii   figure 24. rmii transmit timing    9.5.3.   smii receive timing  table 43. smii receive timing  symbol  description  minimum  typical  maximum  units  t_opd_rxd_smii  refclk rising edge to rxd delay.  3.5  4  4.5  ns    refclk rxd t_opd_rxd_smii   figure 25. smii receive timing     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  55   track id: jatr-1076-21   rev. 1.3   9.5.4.   smii transmit timing  table 44. smii transmit timing  symbol  description  minimum  typical  maximum  units  t_ipsu_txd_smii  txd/sync setup time to refclk.  1  -  -  ns  t_iphd_txd_smii  txd/sync hold time from refclk.  1.5  -  -  ns      valid data refclk txd t_ipsu_txd_smii t_iphd_txd_smii   figure 26. smii transmit timing    9.5.5.   ss-smii receive timing  table 45. ss-smii receive timing  symbol  description  minimum  typical  maximum  units  t_opd_rxd_s3mii  rx_clk rising edge to rxd/rx_sync  delay.  1.5  -  3  ns    rx_clk rxd t_opd_rxd_s3mii   figure 27. ss-smii receive timing     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  56   track id: jatr-1076-21   rev. 1.3   9.5.6.   ss-smii transmit timing  table 46. ss-smii transmit timing  symbol  description  minimum  typical  maximum  units  t_ipsu_txd_s3mii  txd/tx_sync setup time to  tx_clk.  1.5  -  -  ns  t_iphd_txd_s3mii  txd/tx_sync hold time from  tx_clk.  1  -  -  ns      valid data tx_clk txd t_ipsu_txd_s3mii t_iphd_txd_s3mii   figure 28. ss-smii transmit timing    9.6.   power start up & internal reset sequence    figure 29. power start up & internal reset sequence    ?   t pou33 : min. 1ms and max. 5ms, 3.3v power  on to stable duration requirement.  ?   t pou18 : min. 600  s and max. 2ms, 1.8v power on to  stable duration requirement.  ?   tsr: min. 10ms after 1.8v power stable, stable supply voltage to reset high duration.  ?   trw: max. 50ms, reset_wait (start no rmal phy after reset deassertion).     www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  57   track id: jatr-1076-21   rev. 1.3   9.7.   thermal characteristics  heat generated by the chip causes a temperature rise of  the package. if the temp erature of the chip (tj,  junction temperature) is beyond the design limits, there  will be negative effects on operation and the life  of the ic package. heat dissipation,  either through a heat sink or electrical fan, is necessary to provide a  reasonable environment (ta, ambient temperature) in  a closed case. as power density increases, thermal  management becomes more critical. a method to  estimate the possible ta is outlined below.    thermal parameters are defined accordi ng to jedec standard jesd 51-2, 51-6:   ja (thermal resistance from junction to ambient), re presents resistance to heat flow from the chip to  ambient air. this is an index of  heat dissipation capability. a lower   ja means better thermal performance.           ja = (tj - ta) / ph  where tj is the junction temperature             ta is the ambient temperature             ph is the power dissipation    jc (thermal resistance from junction to case), represen ts resistance to heat flow from the chip to the  package top case.   jc is important when an external heat  sink is attached on the package top.         jc = (tj - tc) / ph, where tj is the junction temperature    figure 30. cross-section of 128-pin qfp  9.7.1.   thermal operating range  table 47. thermal operating range  parameter  sym  conditions  min  typical  max  units  junction operating  temperature  tj    -  25  125   c  ambient operating  temperature  ta    -  25  70   c    9.7.2.   thermal resistances  table 48. thermal resistances  parameter  sym  conditions  min  typical  max  units  thermal resistance:  junction to ambient   ja  2 layer pcb, 0 ft/s airflow   -  28.2  -   c/w  thermal resistance:  junction to case   jc  2 layer pcb, 0 ft/s airflow  -  2.0  -   c/w  note: pcb conditions (jedec jesd51-7)   www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  58   track id: jatr-1076-21   rev. 1.3   10.   mechanical dimensions                                                                                                                       see the mechanical dimensions notes on the next page.   www.datasheet.co.kr  datasheet pdf - http://www..net/

 rtl8208b-lf/RTL8208BF-LF  datasheet  single-chip octal 10/100-tx/fx phy transceiver  59   track id: jatr-1076-21   rev. 1.3   10.1.   notes for mechanical dimensions    symbol  dimensions in inches  dimensions in mm  notes:    min typical max  min typical max  1. dimensions d 1  & e 1  do not include mold protrusion.      a  -  -  0.134  -  -  3.40    2. controlling dimension:  millimeter (mm).  a 1   0.010 -  -  0.25  -  -    3. general appearance spec.  should be based on final                                                 visual inspection.  a 2   0.101 0.107 0.117  2.50  2.72  2.97    b  0.004 0.008 0.012  0.10  0.20  0.30    c  0.004 - 0.008 0.09  -  0.23    d  0.913 bsc      23.2 bsc       title:   quad flat package 128 leads 14x20mm outline   d 1   0.787 bsc      20.00 bsc         e  0.677 bsc      17.20 bsc         e 1   0.551 bsc      14.00 bsc       approve    doc. no.    e   0.20 bsc  0.5 bsc        version    l  0.026 0.035 0.041  0.65  0.88  1.03      page     l 1   0.063 bsc  1.60 bsc    check    dwg no.    y  - - 0.004 - - 0.10     date       0 - 12 0 - 12   realtek semiconductor corp.      11.   ordering information  table 49. ordering information  part number  package  status  rtl8208b-lf  128-pin qfp with lead (pb)-free package    RTL8208BF-LF  rtl8208b-lf with fiber support              realtek semiconductor corp.  headquarters  no. 2, innovation road ii  hsinchu science park, hsinchu 300, taiwan  tel.: +886-3-578-0211. fax: +886-3-577-6047  www.realtek.com.tw   www.datasheet.co.kr  datasheet pdf - http://www..net/
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