KS8893M/ML/MI

EJJ J ﬁ : j L® Integrated 3-Port 10/100 Managed Switch with PHYs

Preliminary Data Sheet Rev. 1.0

General Description ihs two 10/100 transceivers with

The KS8893M, a highly integrated layer 2 man S fgnal low-power technology, three

switch, is designed for low port count, cost-se 3 control (MAC) units, a high-speed
i . }g switch fabric, a dedicated address

feature set that includes rate |, i o dngine, and an on-chip frame buffer memory.

VLAN, QoS priority, h PHY units support 10BASE-T and 100BASE-

information base (M| _ . In addition, one PHY unit supports 100BASE-
control/data interfaCes : . FX.

The KS8893ML is the single power supply version
with all the identical rich features of the KS8893M.
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Features

Proven Integrated 3-Port 10/100 Ethernet Switch
— 3rd generation switch with three MACs and two
PHYs fully compliant to IEEE 802.3u standard

— Non-blocking switch fabric assures fast packet
delivery by utilizing an 1K MAC address lookup table
and a store-and-forward architecture

— Full duplex IEEE 802.3x flow control (pause) with
force mode option

— Half-duplex back pressure flow control

— HP Auto MDI-X for reliable detection of and copréq
for straight-through and crossoveg cables with diss
and enable option
— Micrel LinkMD™ TDR-based c

mode
— RMiIl interface supp®
clock

and FEPROM to program selective
aged switch mode
configurable on the fly (port-priority,

QoS/CoS Packet Prioritization Support

— Per port, 802.1p and DiffServ-based

— Re-mapping of 802.1p priority field per port basis
— Four priority levels

Advanced Switch Features

— |IEEE 802.1g VLAN support for up to 16 groups (full-

range of VLAN IDs)

— VLAN ID tag/untag options, per port basis

— |IEEE 802.1p/q tag insertion or removal on a per port

basis (egress)

— Programmabile rate limiting at the ingress and egress

on a per port basis

— Broadcast storm protection with % control (global and

per port basis)

— |IEEE 802.1d spanning tree protocol support

— Special tagging mode to inform the processor which

ingress port receives the packet

— IGMP snooping (Ipv4) and MLD snooping (Ipv6)

support for multicast packet filtering

— MAC filtering function to forward unknown unicast
packets to specified port

— Double-tagging support

Low Latency Support
— Repeater mode

107, register configuration preserved)
ages: Core 1.2V
I/O and Transceiver 3.3V

Industrial Temperature Range: —40°C to +85°C
* Auvailable in 128-Pin PQFP

Applications

+ Universal Solutions
— Media Converter
— FTTx customer premises equipment
— VolIP Phone
— SOHO Residential Gateway
— Broadband Gateway / Firewall / VPN
— Integrated DSL/Cable Modem
— Wireless LAN access point + gateway
— Set-top/Game Box
— Standalone 10/100 switch

+ Upgradeable Solutions""
— Unmanaged switch with future option to migrate to a
managed solution
— Single PHY alternative with future expansion option
for two ports

* Industrial Solutions
— Applications requiring port redundancy and port
monitoring
— Sensor devices in redundant ring topology

Note:
1. Reduces cost and time of PCB re-spin.

LinkMD is a trademark of Micrel, Inc.
Product names used in this datasheet are for identification purposes only and
may be trademarks of their respective companies.
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Ordering Information

Part Number Temperature Range Package

KS8893M 0°C to 70°C 128PinPQRP\ /|

KS8893ML 0°C to 70°C 128-Pin iRFP\ . |

KS8893MI —~40°C to +85°C 128-Pin PRFR A\ M

KSZ8993M 0°C to 70°C 128-Pin PQEP, LeagMed
Contacts

Location Addres Telephone Fax

bﬁ vince,
Qe'l\

Corporate HQ

N8an Jdse, CA 95131 USA

+1 (408) 944-0800

+1 (408) 474-1000

Eastern USA

2180 Faqundprive” \ \ |
N\

93 Brancr&treet

\Medsefd, NJ 08055 USA

+1 (609) 654-0078

+1 (609) 546-0989

Central USA

722 s.)ae\}ug Tap SQitA\130 ~NJ

\

Coppell, TX 75019 USA

+1(972) 393-2533

+1(972) 393-2540

Western USA

21 ortune

San Jose, CA 95131 USA

+1 (408) 944-0800

+1(408) 914-7878

China

‘112 loc tl. Ckamber o
/\(‘\m erce@ﬁq hus Rd ™ Futian

ShenZhen, PR China 518026

+86 (755) 8302-7618

+86 (755) 8302-7637

=1

4F, uilch

(K*anna -ku

9,\826-

eoksSam-dong,

Seoul 135-080 Korea

+82 (2) 3466-3000

+82 (2) 3466-2999

TaQa\n/

, 18) e 3 ,\apgﬁGuang Street,
NekHu §hu

Taipei, 11468 Taiwan, R.O.C.

+886 (2) 8751-0600

+886 (2) 8751-0746

|nga\s§>re —

-;3@ B\aéh Ro\:d 9/0 07 The Concourse

Singapore 199555

+65-6291-1318

+65-6291-1332

RS

\g inato Mirai, Queen’s Tower A 14F,
i-ku

Yokohama, Kanagawa 220-8543
Japan

+81-45-224-6616

+81-45-224-6716

Europe 1st ejloor, 3 Lockside Place, Mill Lane Newbury, Berks RG14 5QS UK +44 1635 524455 +44 1635 524466
Western Eur(he\;l,()évenue du Quebec, Villebon BP116 Courtaboeuf Cedex 91944 France +33 (0) 1-6092-4190 +33 (0) 1-6092-4189
New Zealand Office 2, CML Building Masterton + 64-6-378-9799 + 64-6-378-9599

2 Perry Street New Zealand
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Revision History <\

Revision Date Summary of Changes

1.0 6/30/05 Initial release /\ N
%\)@
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Pin Description and I/0 Assignment <\
Pin Number Pin Name Type Descriptioh\
1 P1LED2 Ipu/O / Port 1 rs
2 P1LED1 Ipu/O N ppI to all operation, except Repeater Mode)
3 P1LEDO Ipu/O \EbQEu, LEDSELO]
\ N\ s> [0, 1]
ER3 N\ [ -
¥>\1 L\S@ZA ink/Act 100Link/Act
s RIMEDT \\” | Full duplex/Col | 10Link/Act
\p1hEDS_/ Speed Full duplex

s § [LEDSEL1, LEDSELO]
Q (1, 0] (1, 1]
§ P1LED3 Act —

P1LED2 Link —
P1LED1 Full duplex/Col —
( P1LEDO Speed —
> Q Link/Act, 100Link/Act, 10Link/Act : Low (link), High (no link),
Q Toggle (transmit / receive activity)

Full duplex/Col : Low (full duplex), High (half duplex), Toggles

(collision)
Speed : Low (100BASE-TX), High (10BASE-T)
Full duplex : Low (full duplex), High (half duplex)
Act : Toggle (transmit / receive activity)
Link : Low (link), High (no link)

Repeater Mode (only)

[LEDSEL1, LEDSELO]
[0, 0]
P1LED3 RPT_COL
P1LED2 RPT_LINK3/RX
P1LED1 RPT_LINK2/RX
P1LEDO RPT_LINK1/RX

RPT_COL : Low (collision)
RPT_LINK#/RX (# = port) : Low (link), High (no link), Toggles
(receive activity)

Notes:
LEDSELO is external strap-in pin 70.
LEDSELA1 is external strap-in pin 23.
P1LEDS is pin 25.
During reset, P1LED[2:0] are inputs for internal testing.

Note:
1. Ipu/O = Input with internal pull-up during reset, output pin otherwise.
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}

o

\

Pin Number Pin Name Type Descripﬁo\\

4 P2LED2 Ipu/O

5 P2LEDA1 Ipu/O odes of operation, except Repeater Mode)
6 P2LEDO Ipu/O \{QEDSELL LEDSELO]

) [0, 1]
SN —
R2LED2 \ \)| Livigct 100Link/Act
P2LEDY Ul duplex/Col | 10Link/Act

Speed Full duplex

ST
N )

[LEDSEL1, LEDSELO]

(2

[1,0] [1, 1]
2LED3 Act —
P2LED2 Link —
P2LED1 Full duplex/Col —
P2LEDO Speed —

Repeater Mode (only)

Link/Act, 100Link/Act, 10Link/Act : Low (link), High (no link),
Toggle (transmit / receive activity)

Full duplex/Col : Low (full duplex), High (half duplex), Toggles
(collision)

Speed : Low (100BASE-TX), High (10BASE-T)
Full duplex : Low (full duplex), High (half duplex)
Act : Toggle (transmit / receive activity)

Link : Low (link), High (no link)

[LEDSEL1, LEDSELO]
[0, 0]

P2LED3 RPT_ACT

P2LED2 RPT_ERR3

P2LED1 RPT_ERR2

P2LEDO RPT_ERR1

Notes:

RPT_ACT : Low (activity)

RPT_ERR# (# = port) : Low (error status due to either
isolation, partition, jabber, or JK error)

LEDSELO is external strap-in pin 70.

LEDSELA1 is external strap-in pin 23.

P2LED3 is pin 20.

During reset, P2LED[2:0] are inputs for internal testing.

7 DGND Gnd Digital ground
8 VDDIO P 3.3V digital Vbp
Note:

1. P = Power supply.

Gnd = Ground.

Ipd = Input w/ internal pull-down.
Ipu/O = Input with internal pull-up during reset, output pin otherwise.

June 2005
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Pin Number Pin Name Type Descripﬁo\\
9 NC Ipd No conne
10 NC Ipd No connect
11 NC Ipu X Q 0 coyﬁect
12 ADVFC Ipu 1 dyertisethe W control capability via auto
0 i dv%e th itch’s flow control capability via
/\ a thon.
13 P2ANEN Ipu i\—xeﬂ bidaue hegofiation on port 2
L %)\= i{sablenantgnegotiation on port 2
14 P2SPD Ip =Yeroepost 2 to 100BT if P2ANEN = 0
\9\— orge port 2 to 10BT if P2ANEN = 0
15 PX @por’t 2 default to full duplex mode if P2ANEN = 1 and auto
Q négotiation fails. Force port 2 in full duplex mode if P2ZANEN
=0.
§ 0 = port 2 default to half duplex mode if P2ZANEN = 1 and
auto negotiation fails. Force port 2 in half duplex mode if
P2ANEN = 0.
16 >pd 1 = always enable (force) port 2 flow control feature

0 = port 2 flow control feature enable is determined by auto
negotiation result.

Ipu = Input w/ internal pull-up.

Ipd = Input w/ internal pull-down.
Opu = Output w/ internal pull-up.
Opd = Output w/ internal pull-down.

M7 \ \ \ NQ \ Opu No connect
18 <\ ~NJ NC Ipd No connect
N \ ,P(IC Ipd No connect
~ P2LED3 Opd Port 2 LED indicator
Note: Internal pull-down is weak; it will not turn ON the LED.
See description in pin 4.
21 DGND Gnd Digital ground
22 VvDDC / P Vppc: For KS8893M, this is an input power pin for the 1.2V
VOUT 1v2 dlgltal core VDD.
- Vour 1v2: For KS8893ML, this is a 1.2V output power pin to
supply the KS8893ML'’s input power pins: Vppap (pin 63),
Vooc (pins 91 and 123), and Vppa (pins 38, 43, and 57).
23 LEDSELA1 Ipd LED display mode select
See description in pins 1 and 4.
24 NC (0] No connect
25 P1LED3 Opd Port 1 LED indicator
Note: An external 1K pull-down is needed on this pin if it is
connected to a LED. The 1K resistor will not turn ON the
LED.
See description in pin 1.
Note:
1. P = Power supply.
Gnd = Ground.
O = Output.
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Pin Number Pin Name Type M
26 RMII_EN Opd

27 HWPOVR Ipd s pirl ovp \>
. n pinNg configurations are overwritten by

fn pins configurations are overwritten by
figuration data, except for register 0x2C bits

(\ .
28 \PngIX N (2 Auto MDI/MDI-X
(default) = enable
<\ Q PU = disable
29 P2M \Lﬂd Port 2 MDI/MDI-X setting when auto MDI/MDI-X is disabled.
PD (default) = MDI-X (transmit on TXP2 / TXM2 pins)
i PU = MDI, (transmit on RXP2 / RXM2 pins)

30 N s Ipu 1 = enable auto negotiation on port 1
m w 0 = disable auto negotiation on port 1
Q\é1 \Q b\@ Ipd 1 = force port 1 to 100BT if PIANEN = 0
\\ 0 = force port 1 to 10BT if PIANEN =0
\Q | PIDPX Ipd 1 = port 1 default to full duplex mode if PIANEN = 1 and auto

negotiation fails. Force port 1 in full-duplex mode if P1ANEN
=0.

0 = port 1 default to half duplex mode if P1ANEN = 1 and auto
negotiation fails. Force port 1 in half duplex mode if PIANEN
=0.

33 P1FFC Ipd 1 = always enable (force) port 1 flow control feature

0 = port 1 flow control feature enable is determined by auto
negotiation result.

34 NC Ipd No connect

35 NC Ipd No connect

36 PWRDN Ipu Chip power down input (active low)

37 AGND Gnd Analog ground

38 VDDA P 1.2V analog Vpp

39 AGND Gnd Analog ground

40 MUX1 | Factory test pin - float for normal operation

41 MUX2 | Factory test pin - float for normal operation
Note:
1. P = Power supply.

Gnd = Ground.

| = Input.

Ipu = Input w/ internal pull-up.
Ipd = Input w/ internal pull-down.
Opd = Output w/ internal pull-down.
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Pin Number Pin Name Type M Descrip{'kon
42 AGND Gnd Analog grodqd
43 VDDA P 1.2V analog Vdg

44 FXSD1 | N Bber ql/gnal d&e\ét\(fés{ory test pin

45 RXP1 1/0 \ P@%’@é{r@e}ve o\\\aQs}v(t signal (+ differential)
46 RXM1 1/0 \ /I\-‘h\\ye\lc}l\recélve/b(\tr}«{\qltygnal (— differential)
47 AGND Gnd N\ Andlodgronny o

48 TXP1 o A\ %yé@lhgn&qwcewe signal (+ differential)
49 TXM1 N)B’\ca}ff‘aq\sm}or receive signal (— differential)

50 VDDATX P 3Wanalog Yoo
51 XQDARX P\ > 3\ anglog Voo

>
52 /\ )@12 ( DQ //\ \Elﬁsical receive or transmit signal (- differential)

53 \ %Xlé\\ v I/b\ Y Physical receive or transmit signal (+ differential)
54 AG nd \—"| Analog ground.

g9
55 (\\Q(M& I\JO \} Physical transmit or receive signal (- differential)
56 <\\ 'IEXE\Z\ T/ Physical transmit or receive signal (+ differential)
57/~ D P 1.2V analog Vop

QDA
)\Ql\\ﬂ? \) Gnd Analog ground

NGB\
\159 \ \ \f\EéT\'I\) | Factory test pin - float for normal operation

60 \ \;E\S\T,? | Factory test pin - float for normal operation

1 jET (0] Set physical transmit output current.
Pull-down this pin with a 3.01K 1% resistor to ground.

6 ) AGND Gnd Analog ground

63 VDDAP P 1.2V analog Vpp for PLL

64 AGND Gnd Analog ground.

65 X1 | 25MHz crystal/oscillator clock connections

66 X2 (0] Pins (X1, X2) connect to a crystal. If an oscillator is used, X1

connects to a 3.3V tolerant oscillator and X2 is a no connect.
Note: Clock is +/- 50ppm for both crystal and oscillator.

67 RST_N Ipu Hardware reset pin (active low)

68 UNUSED | Unused pin — externally pull down for normal operation

69 UNUSED | Unused pin — externally pull down for normal operation
Note:
1. P = Power supply.

Gnd = Ground.

I = Input.

O = Output.

1/0 = Bi-directional.
Ipu = Input w/ internal pull-up.
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Pin Number Pin Name Type M Descrip{'kon

70 LEDSELO | LED displajmose select

See desgk@ih'@s 1and 4.
71 SMTXEN | L\ Switch(MIl transi ensple
72 SMTXD3 | |\ ["switsh Wil irahsmixdata bit 3
73 SMTXD2 | N TSwitch Wil trfinsphi dtait 2
74 SMTXD1 ! ] SwitchWiiNgdgsmidata it
75 SMTXDO L AL \Bwiteh Mitrangmt dgta bit 0
76 SMTXER LN\ Switsh Maaspiit error

77 SMTX 110 witeh MUl trghsmit clock (MIl and SNI modes only)
REFCLK @ OWput in PHY Ml mode and SNI mode
@ ut in MAC MIl mode
erence Clock (RMIl mode only)
Input for 50MHz +/- 50ppm system clock
Note: In RMIlI mode, pin X1 is pulled up to VDDIO supply with
a 10K resistor and pin X2 is a no connect.

(\
78 <\\ \®nd) Digital ground
79~ NQ&Q P 3.3V digital Vop

:70 NURE Switch MII receive clock.
Q Output in PHY MIl mode
S\

Input in MAC MIl mode

81 ™~ | gvRkDV 0 Switch Ml receive data valid
8\2\> | &MRXD3 Ipd/O Switch MIl receive data bit 3
\> Strap option: switch Ml full-duplex flow control
PD (default) = disable
PU = enable
83 SMRXD2 Ipd/O Switch Ml receive data bit 2

Strap option: switch Mll is in
PD (default) = full-duplex mode
PU = half-duplex mode

84 SMRXD1 Ipd/O Switch Ml receive data bit 1

Strap option: Switch Mll is in
PD (default) = 100Mbps mode
PU = 10Mbps mode

85 SMRXDO 1/0 Switch MII receive data bit 0

Strap option: switch will accept packet size up to

PD = 1536 bytes (inclusive)
PU = 1522 bytes (tagged), 1518 bytes (untagged)

86 SCOL 110 Switch MII collision detect
87 SCRS 110 Switch MII carrier sense

Note:
1. P = Power supply.
Gnd = Ground.
I = Input.
O = Output.
Ipd/O = Input w/ internal pull-down during reset, output pin otherwise.
I/0 = Bi-directional.
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Pin Number Pin Name Type M Descrip{'kon
88 SCONF1 | Switch MIIterfqce configuration
89 SCONFO | (SCONF1, SCONFY | Description

\0,0) / disable, outputs tri-stated

(¢ N
AN N\ L) [ Ravfiode sni

) DGND Gnd _ ( \J\Righal ghauny
\

91 VDDC P Y~ [N dbita(NODy
92 UNUSQD | \ Un sw\é(temally pull down for normal operation
93 YUNUSED | (\

\\ N

94 pa //\ I\M\Magement interface: clock input

mMde
95 | K)/ Wmanagement interface: data input/output
Q Note: an external pull-up is needed on this pin when it is in
use.
Q

96 @/ SPI slave mode: serial data output

See description in pins 100 and 101.

( Note: an external pull-up is needed on this pin when it is in
~ use.
\,é7 CLh \) I/0 SPI slave mode / 1°C slave mode: clock input
Q I°C master mode: clock output
NN See description in pins 100 and 101.
98\_) SDA 110 SPI slave mode: serial data input
I°C master/slave mode: serial data input/output
See description in pins 100 and 101.
Note: an external pull-up is needed on this pin when it is in
use.
99 SPIS_N | SPI slave mode: chip select (active low)
When SPIS_N is high, the KS8893M is deselected and SPIQ
is held in high impedance state.
A high-to-low transition is used to initiate SP| data transfer.
See description in pins 100 and 101.
Note: an external pull-up is needed on this pin when it is in
use.
Note:
1. P = Power supply.
Gnd = Ground.
| = Input.
O = Output.

1/0 = Bi-directional.
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Pin Number Pin Name Type M Descrip{'kon
100 PS1 |
101 PSO |

..

N\

Ir&erfér\e é’Q Is TYQ,Q Description
\S@IE}\ _,d Not used (tri-stated)
o\ AN\ |0 | Fcclock
SDA \_ ) o0 | 1’C data I/O
S |s:y | Not used

PS1, PS0] = [0, 1] — I°C slave mode
The external 12C master will drive the SCL clock.
The KS8893M device addresses are:

1011_1111  <read>

1011_1110 <write>
Interface Signals | Type | Description
SPIQ (6] Not used (tri-stated)
SCL I I°C clock
SDA 110 I’C data I/O
SPIS_N | Not used

[PS1, PS0] = [1, 0] — SPI slave mode
Interface Signals | Type | Description
SPIQ (6] SPI data out
SCL | SPI clock
SDA I SPI data In
SPIS_N | SPI chip select

[PS1, PS0] = [1, 1] - SMI-mode
In this mode, the KS8893M provides access to all its internal
8-bit registers through its MDC and MDIO pins.

Note:
When (PS1, PS0) = (1,1), the KS8893M provides access to
its 16-bit MIIM registers through its MDC and MDIO pins.

102 UNUSED | Unused pins — externally pull up for normal operation
103 UNUSED |

Note:

1. 1= Input.
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Pin Number Pin Name Type Descrip{'kon

104 UNUSED | Unused pins,.— externally pull up for normal operation

105 UNUSED | V\

106 DGND Gnd .\ Digitalground

107 VDDIO P |\ [3etrdiiabvio

108 UNUSED | \ ins e@n I}\;{)Up for normal operation

109 UNUSED N bwgus\h\:\& \ag

110 UNUSED | A quu\eg B}*{— rnajly pull down for normal operation

111 UNUSgD\ }}Q\sgd\ﬂh\l@&rnally pull down for normal operation

112 UNUSéQ I n%\e in —/externally pull down for normal operation

113 /UNUSED | \> r}b@e@pin — externally pull down for normal operation

114 /\ @SE[( | //\ Ur@sed pin — externally pull down for normal operation

115 \ QNk(SEQ\ Q | N Unused pin — externally pull down for normal operation

116 UNDS\\E\D \ | ~—"| Unused pin — externally pull down for normal operation

117 K\\NU§F‘D I \) Unused pin — externally pull down for normal operation

118 <\\ L)T\@S\Eb\ M Unused pin — externally pull down for normal operation

1 19/\ U%@S\ /} Unused pin — externally pull down for normal operation
\120\ ~ b&\\leEb\\) | Unused pin — externally pull down for normal operation
\/fZ1 \ \ N EQ) | Unused pin — externally pull down for normal operation

122 ) Gnd Digital ground
N3\ \ vbDc P 1.2V digital Vop
12\4\) \ UNUSED | Unused pin — externally pull down for normal operation
1)5\ ) UNUSED | Unused pin — externally pull down for normal operation
126 UNUSED | Unused pin — externally pull down for normal operation
127 TESTEN Ipd Scan Test Enable
For normal operation, pull-down this pin to ground.
128 SCANEN Ipd Scan Test Scan Mux Enable
For normal operation, pull-down this pin to ground.
Note:
1. P = Power supply.
Gnd = Ground.
I = Input.
Ipd = Input w/ internal pull-down.
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Micrel

Pin Configuration

1ANOOS
04NOOS
anaa
2aan
a3snNN
a3snNN
oan
olan
olds
108
_vas
N"SIdS
Lsd
0sd
a3asnNn

ISET

60— TEST2
TXM1

511 VDDARX
50— VDDATX

63— 1 VDDAP
62——1 AGND
501 TEST1
58— AGND
57— VDDA
56— TXP2
55— TXM2
54— AGND
53— RXP2
52— RXM2
49—
48— TXP1
47— AGND
46— RXM1
45— RXP1
44— FXSD1
43— VDDA
42— AGND
41— MUX2
40— MUX1
39——1 AGND

o
P4
Q
<
<
©

61— 1

TANMOMOITOONO0D

UNUSED

UNUSED

vaan
anov
NQYMd
ON

ON
Oddld
Xddid
adstd
NINvid
XIANZd
siaxiawzd
YAOdMH
NERI
£a37kd
ON
113sa31
2aan
ansa
£a31zd
ON

ON

ON
Oddzd
Xddzd
adszd
N3INved
24AQY
ON

ON

ON
olaan
anog
0a31zd
1a37ed
2a3Ted
0a31id
1a3id
2a3id

128-Pin PQFP (Top View)
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Functional Description

The KS8893M contains two 10/100 physical layer transceivers aqd
managed switch.

ree MAC units with an integrated Layer 2

M mterface SPI bus, or I°C bus
amming at system reset time.

X Vbboe, Vopa, and Vppap power pins. Refer
to the Pln Description table fonfo i MERIN R imDsscription and 1/0 Assignment).

Physical signal transmi
the design more effici

100BASE-TX Receive

The 100BASE-TX receiver function performs adaptive equalization, DC restoration, MLT3-to-NRZI conversion,
data and clock recovery, NRZI-to-NRZ conversion, de-scrambling, 4B/5B decoding, and serial-to-parallel
conversion.

The receiving side starts with the equalization filter to compensate for inter-symbol interference (ISI) over the
twisted pair cable. Since the amplitude loss and phase distortion is a function of the cable length, the equalizer
must adjust its characteristics to optimize performance. In this design, the variable equalizer makes an initial
estimation based on comparisons of incoming signal strength against some known cable characteristics, and then
tunes itself for optimization. This is an ongoing process and self-adjusts against environmental changes such as
temperature variations.

Next, the equalized signal goes through a DC restoration and data conversion block. The DC restoration circuit is
used to compensate for the effect of baseline wander and to improve the dynamic range. The differential data
conversion circuit converts the MLT3 format back to NRZI. The slicing threshold is also adaptive.

The clock recovery circuit extracts the 125MHz clock from the edges of the NRZI signal. This recovered clock is
then used to convert the NRZI signal into the NRZ format. This signal is sent through the de-scrambler followed
by the 4B/5B decoder. Finally, the NRZ serial data is converted to the MIl format and provided as the input data to
the MAC.
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PLL Clock Synthesizer

The KS8893M generates 125MHz, 31.25MHz, 25MHz, and 10MH

ks for system timing. Internal clocks are
generated from an external 25MHz crystal or oscillat%m RMI g

an external 50MHz oscillator or system clock.

Scrambler/De-scrambler (100BASE-TX Only)

F-FX mode is activated when the FXSD1 input pin is greater than 1V.
X/, no fiber signal is detected and a far-end fault (FEF) is generated. When

FXSD1 Input Voltage Mode
Less than 0.2V TX mode

Greater than 1V, but less than 1.8V FX mode
No signal detected.

Far-end fault generated
Greater than 2.2V FX mode
Signal detected

Table 1. FX and TX Mode Selection

To ensure proper operation, a resistive voltage divider is recommended to adjust the fiber transceiver SD output
voltage swing to match the FXSD1 pin’s input voltage threshold.

100BASE-FX Far-End Fault

A far-end fault (FEF) occurs when the signal detection is logically false on the receive side of the fiber transceiver.
The KS8893M detects a FEF when its FXSD1 input is between 1V and 1.8V. When a FEF is detected, the
KS8893M signals its fiber link partner that a FEF has occurred by sending 84 1’s followed by a zero in the idle
period between frames.

By default, FEF is enabled. FEF can be disabled through register setting.
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10BASE-T Transmit

The 10BASE-T driver is incorporated with the 100BASE-TX d
magnetics. They are internally wave-shaped and pre-emphasized
harmonic contents are at least 27dB below the fundamental freque
encoded signal.

to allow for transmission using the same
Qutputs with a typical 2.3V amplitude. The
when driven by an all-ones Manchester-

10BASE-T Receive

circuit and a phase-locked loop (PLL) perform
separated into clock signal and NRZ data. A ss

Power Manageme

The KS8893M feat
powered down via port

itional uplink configuration connection. The auto-crossover feature can be disabled through
gisters, or MIl PHY registers.

MDI MDI-X
RJ-45 Pins Signals RJ-45 Pins Signals
1 TD+ 1 RD+
2 TD- 2 RD-
3 RD+ 3 TD+
6 RD- 6 TD-

Table 2. MDI/MDI-X Pin Definitions
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Straight Cable
A straight cable connects an MDI device to an MDI-X device, or an device to an MDI device. The following
diagram depicts a typical straight cable connection b@n a 3 ) and a switch, or hub (MDI-X).

10/100 Ethernet 07100 Ethernet
Media Depepdeqt Interf; a Dependent Interface

\
RANEP-

<

1] >
Receive Pair

1

%
A\

EIRIIEIRIRIE]

Tr{n'smg’air > 3 \

“— N N

< = /
Receive Pair

NONN==VEEEN

S
S\ —
> i

Transmit Pair

Modular Connector Modular Connector
(RJ-45) (RJ-45)
NIC HUB
(Repeater or Switch)

Figure 1. Typical Straight Cable Connection
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Crossover Cable
A crossover cable connects an MDI device to another MDI deviceNoran MDI-X device to another MDI-X device.
The following diagram shows a typical crossover cable connectionN\yetween two switches or hubs (two MDI-X
devices).

10/100 Ethernet
Media Dependent Interface

A
\ 4

[ 1|
Receive{{a\(\ ZC
O\ 3
Y\
4
ansIy N\
/\g\a\
[& |

lar Connector (RJ-45) Modular Connector (RJ-45)
HUB HUB
(Repeater or Switch) (Repeater or Switch)

Figure 2. Typical Crossover Cable Connection

Auto-Negotiation
The KS8893M conforms to the auto negotiation protocol, defined in Clause 28 of the IEEE 802.3u specification.

Auto-negotiation allows unshielded twisted pair (UTP) link partners to select the best common mode of operation.
In auto-negotiation, link partners advertise their capabilities across the link to each other. If auto-negotiation is not
supported or the KS8893M link partner is forced to bypass auto-negotiation, the KS8893M sets its operating
mode by observing the signal at its receiver. This is known as parallel detection, and allows the KS8893M to
establish link by listening for a fixed signal protocol in the absence of auto-negotiation advertisement protocol.

The link up process is shown in the following flow diagram.
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Start Auto Negotiation

N <N\ Parallel

Operation
N

Attempt Auto Listen for 100BASE-TX
Negotiation Idles Link Pulses

\> No

Force Link Setting

Yei (\@

Bypass Auto Negotiation
and Set Link Mode

A

%/A/

Listen for 10BASE-T

Link Mode Set ?

Yes

> Link Mode Set

Figure 3. Auto-Negotiation and Parallel Operation
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LinkMD Cable Diagnostics

The LinkMD feature utilizes time domain reflectometry (TDR) aly2¢ the cabling plant for common cabling
pé%n

problems such as open circuits, short circuits and im

\ndication of the distance to the
| circuitry displays the TDR

information in a user-readable digital format.

Note: Cable diagnostics are only valid for copper corihg S iber optic operation.

and 2, respectively;
respectively.

Alternatively, the MIIM

Usage

The following is & inkMD with registers {26,27,29} on port 1.

" to register 29, bit [2] to enable manual control over the differential pair

() = normal condition (valid test)

= open condition detected in cable (valid test)
10 = short condition detected in cable (valid test)
11 = cable diagnostic test failed (invalid test)

The ‘11’ case, invalid test, occurs when the KS8893M is unable to shut down the link partner. In this instance,
the test is not run, since it would be impossible for the KS8893M to determine if the detected signal is a
reflection of the signal generated or a signal from another source.

5. Get distance to fault by concatenating register 26, bit [0] and register 27, bits [7:0]; and multiplying the result
by a constant of 0.4. The distance to the cable fault can be determined by the following formula:

D (distance to cable fault) = 0.4 x {(register 26, bit [0]),(register 27, bits [7:0])}

D (distance to cable fault) is expressed in meters.
Concatenated value of registers 26 and 27 is converted to decimal before multiplying by 0.4.

The constant (0.4) may be calibrated for different cabling conditions, including cables with a velocity of
propagation that varies significantly from the norm.

For port 2 and for the MIIM PHY registers, LinkMD usage is similar.
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Functional Overview: MAC and Switch

Address Lookup

The internal lookup table stores MAC addresses
address table plus switching information.

The KS8893M is guaranteed to learn 1K addresses
depending on the operating environment and probag
it can learn.

Learning

The lookup engine updates the time stamp information of a record whenever the corresponding SA appears. The
time stamp is used in the aging process. If a record is not updated for a period of time, the lookup engine removes
the record from the table. The lookup engine constantly performs the aging process and will continuously remove
aging records. The aging period is about 200 seconds. This feature can be enabled or disabled through register 3
(0x03) bit [2].

Forwarding

The KS8893M forwards packets using the algorithm that is depicted in the following flowcharts. Figure 4 shows
stage one of the forwarding algorithm where the search engine looks up the VLAN ID, static table, and dynamic
table for the destination address, and comes up with “port to forward 1” (PTF1). PTF1 is then further modified by
spanning tree, IGMP snooping, port mirroring, and port VLAN processes to come up with “port to forward 2”
(PTF2), as shown in Figure 5. The packet is sent to PTF2.
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PTF1= NULL

Q@ FA

Search complete.

=

Get PTF1 from
Static MAC Table

Search Static
Table

\xv

)
c”

Search complete.

Get PTF1 from
Dynamic MAC
Table

Search

-ga h ¥YLAN table

Search complete.
Get PTF1 from
VLAN Table

> PTF1

This search is based on
DA or DA+FID

This search is based on
DA+FID

Figure 4. Destination Address Lookup Flow Chart, Stage 1
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PTF1

Y

Spanning Tree

Process

Q

IGMP Process

N

Port Mirror
Process

Y

Port VLAN
Membership
Check

PTF2

Nij€nable bit
cial (BPDU

microprocessor
- IGWMP will be forwarded to port 3

- RX Mirror

- TX Mirror

- RX or TX Mirror

- RX and TX Mirror

Figure 5. Destination Address Resolution Flow Chart, Stage 2

The KS8893M will not forward the following packets:

1.

Error packets

These include framing errors, Frame Check Sequence (FCS) errors, alignment errors, and illegal size

packet errors.

2. |EEE802.3x PAUSE frames
KS8893M intercepts these packets and performs full duplex flow control accordingly.
3. "Local" packets
Based on destination address (DA) lookup. If the destination port from the lookup table matches the port
from which the packet originated, the packet is defined as "local."
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Switching Engine

The KS8893M features a high-performance switching engine to I¥
It operates in store and forward mode, while the efficient switching i

g data to and from the MACs’ packet buffers.
hanism reduces overall latency.

The switching engine has a 32kB internal frame buffer\ This buffe Sshared between all three ports. There
are a total of 256 buffers available. Each buffer is siz 28

MAC Operation

Inter Packet Gap (IPG)
If a frame is successfully transr

Back-Off Algorithm

The KS8893M impl
"aggressive mode"
configuration for regis

Late Collision
If a transmit pac

The K SM supports standard IEEE 802.3x flow control frames on both transmit and receive sides.

On the recet ide, if the KS8893M receives a pause control frame, the KS8893M will not transmit the next
normal frame until the timer, specified in the pause control frame, expires. If another pause frame is received
before the current timer expires, the timer will be updated with the new value in the second pause frame. During
this period (while it is flow controlled), only flow control packets from the KS8893M are transmitted.

On the transmit side, the KS8893M has intelligent and efficient ways to determine when to invoke flow control.
The flow control is based on availability of the system resources, including available buffers, available transmit
queues and available receive queues.

The KS8893M will flow control a port that has just received a packet if the destination port resource is busy. The
KS8893M issues a flow control frame (XOFF), containing the maximum pause time defined by the IEEE 802.3x
standard. Once the resource is freed up, the KS8893M sends out the other flow control frame (XON) with zero
pause time to turn off the flow control (turn on transmission to the port). A hysteresis feature is provided to prevent
the flow control mechanism from being constantly activated and deactivated.

The KS8893M flow controls all ports if the receive queue becomes full.

Half-Duplex Backpressure

A half-duplex backpressure option (not in IEEE 802.3 standards) is also provided. The activation and deactivation
conditions are the same as full duplex flow control. If backpressure is required, the KS8893M sends preambles to
defer the other stations' transmission (carrier sense deference).

To avoid jabber and excessive deference (as defined in the 802.3 standard), after a certain time, the KS8893M
discontinues the carrier sense and then raises it again quickly. This short silent time (no carrier sense) prevents
other stations from sending out packets thus keeping other stations in a carrier sense deferred state. If the port
has packets to send during a backpressure situation, the carrier sense type backpressure is interrupted and those
packets are transmitted instead. If there are no additional packets to send, carrier sense type backpressure is
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reactivated again until switch resources free up. If a collision occyrs, the binary exponential back-off algorithm is
skipped and carrier sense is generated immediately, thus reddcing the chance of further collisions and carrier
sense is maintained to prevent packet reception.
To ensure no packet loss in 10 BASE-T or 100 BASE-TX half duplex od

1. Aggressive back-off (register 3 (0x03), bit [0])
2. No excessive collision drop (register 4 (0x04), B

s, the user must enable the following:

& utilized. The KS8893M has the option to
W _rate parameters are programmed globally, and
gsed on a 67ms interval for 100BT and a 500ms
ér is cleared to zero, and the rate limit mechanism
& rate definition is described in register 6 (0x06) and 7
qual to a rate of 1%, calculated as follows:

= 99 frames/interval (approx.) = 0x63

$ third MAC. The interface contains two distinct groups of signals: one for transmission
. The following table describes the signals used by the MIl bus.

|238§93M P/le-Mode Connections KS8893M MAC-Mode Connections
External MAC KS8893M Pin External KS8893M
Controller Signals | PHY Signals Descriptions PHY Signals MAC Signals
MTXEN SMTXEN Transmit enable MTXEN SMRXDV
MTXER SMTXER Transmit error MTXER (not used)
MTXD3 SMTXDI[3] Transmit data bit 3 MTXD3 SMRXDI[3]
MTXD2 SMTXDI[2] Transmit data bit 2 MTXD2 SMRXDI[2]
MTXD1 SMTXDI[1] Transmit data bit 1 MTXD1 SMRXDI[1]
MTXDO SMTXDIO0] Transmit data bit O MTXDO SMRXDI[0]
MTXC SMTXC Transmit clock MTXC SMRXC
MCOL SCOL Collision detection MCOL SCOL

MCRS SCRS Carrier sense MCRS SCRS
MRXDV SMRXDV Receive data valid MRXDV SMTXEN
MRXER (not used) Receive error MRXER SMTXER
MRXD3 SMRXDI[3] Receive data bit 3 MRXD3 SMTXDI[3]
MRXD2 SMRXDI[2] Receive data bit 2 MRXD2 SMTXDI[2]
MRXD1 SMRXDI[1] Receive data bit 1 MRXD1 SMTXDI[1]
MRXDO SMRXDI0] Receive data bit 0 MRXDO SMTXDI[O0]
MRXC SMRXC Receive clock MRXC SMTXC

Table 3. Mil Signals
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The MII operates in either PHY mode or MAC mode. The d&
network bit rate (not encoded). Additional signals on the transmit
occurs during transmission. Similarly, the receive side has signals tha
physical layer errors. For half duplex operation, the@o i

nterface is a nibble wide and runs at Y4 the
jadicate when data is valid or when an error
Qnvey when the data is valid and without

transmission.

ical layer device and MTXER
es, these MII error signals are

RMI Direction Direction RMII KS8893M RMII
Sianal (with respect | (with respect Sianal D ioti Signal (directi
gna e to the PHY) to the MAC) ignal Description ignal (direction)
Inout or Synchronous 50 MHz clock
REF_CLK Input OStput reference for receive, transmit REFCLK (input)

and control interface
Carrier sense/

CRS_DV Output Input Receive data valid SMRXDV (output)
RXD1 Output Input Receive data bit 1 SMRXDI[1] (output)
RXDO Output Input Receive data bit 0 SMRXDIO0] (output)
TX_EN Input Output Transmit enable SMTXEN (input)
TXD1 Input Output Transmit data bit 1 SMTXD[1] (input)
TXDO Input Output Transmit data bit 0 SMTXD[0] (input)
RX_ER Output Input Receive error (not used)

(not required)

SMTXER* (input)

* Connects to RX_ER signal
of RMII PHY device

Table 4: RMII Signal Description
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The KS8893M filters error frames, and thus does not implement RX_ER output signal. To detect error frames
from RMII PHY devices, the SMTXER input signal of the KS8893 Qnnected to the RXER output signal of the
RMII PHY device.

KS8893M PHY-MAC Connextions \ (] " | KS8893M MAC-MAC Connections
External KS8893M L Pin % KS8893M External
PHY Signals /\a MAC Signals Dgs{pp\qu MAC Signals MAC Signals
REF CLK  \ € | REFCLK \Reteréncd Clock REFCLK REF_CLK
TX_EN \\ SMRXDV \*éif‘j’;fae’v alid SMRXDV TX_EN

TXD1 ( SMRXD[1] Melve data bit 1 SMRXDI[1] TXD1

TXDO _ \_ (| SMRXD[O] Receive data bit 0 SMRXDI0] TXDO

CRY DV \ Y SMTXEN Transmit enable SMTXEN CRS_DV
Aoy O\ SMTXD[1] Transmit data bit 1 SMTXD[1] RXD1
RxDO N\ \\ \ Y sMTxD[0] Transmit data bit 0 SMTXD[0] RXDO
RX_ER—\ ~ \ SMTXER Receive error (not used) (not used)

(

D

Table 5: RMII Signal Connections

SNI (7-Wire) Operation

The serial network interface (SNI) or 7-wire is compatible with some controllers used for network layer protocol
processing. In SNI mode, the KS8893M acts like a PHY and the external controller functions as the MAC. The
KS8893M can interface directly with external controllers using the 7-wire interface. These signals are divided into

two groups, one for transmission and the other for reception. The signals involved are described in the following
table.

Pin Descriptions External MAC KS8893M
Controller Signals PHY Signals
Transmit enable TXEN SMTXEN
Serial transmit data TXD SMTXD[0]
Transmit clock TXC SMTXC
Collision detection COL SCOL
Carrier sense CRS SMRXDV
Serial receive data RXD SMRXDI0]
Receive clock RXC SMRXC

Table 6. SNI Signals
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The SNI interface is a bit wide data interface and therefore ryns at the network bit rate (not encoded). An
additional signal on the transmit side indicates when data is valiQ. Similarly, the receive side has an indicator that
conveys when the data is valid.

qte that a collision has occurred during

For half duplex operation, the KS8893M’s SCOL signal is used to I
transmission. @

MIl Management Interface (MIIM)

The KS8893M supports the IEEE 802.3 MII
Input/Output (MDIO) Interface. ThIS mterface
K88893M An external device

nown as the Management Data
monitor and control the states of the

foIIowiéhx\
(N

Y rée%e ita;;éf/ Read/Write | PHY REG TA | Data Idle
OP Code Address Address Bits [15:0]
\ Bits [4:0] | Bits [4:0]
Read™ 32\1's 01 10 AAAAA | RRRRR | Z0 | DDDDDDDD_DDDDDDDD | Z
Write 19}1’3 01 01 AAAAA RRRRR | 10 | DDDDDDDD_DDDDDDDD | Z
Table 7. MIl Management Interface Frame Format
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Serial Management Interface (SMI)

The SMI is the KS8893M non-standard MIIM interface that p QU

access to all KS8893M configuration
registers. This interface allows an external device to

The SMI interface consists of the following:

= Access to all KS8893 i i i \ iIstec\acoess includes the Global, Port and

The following table

Preamble REG TA Data Idle
Address Address Bits [15:0]
/\(\ Bits [4:0] | Bits [4:0]
Read /324& N 1XRRR RRRRR Z0 | 0000_0000_DDDD_DDDD | Z
wite(] 32.1's N 0XRRR RRRRR 10 | xxxx_xxxx_DDDD_DDDD | Z
x WS. Serial Management Interface (SMI) Frame Format
SMI regi ead\access is selected when OP Code is set to “00” and bit 4 of the PHY address is set to ‘1°. SMI

register Wwte accgss is selected when OP Code is set to “00” and bit 4 of the PHY address is set to ‘0. PHY
undefined for SMI register access, and hence can be set to either ‘0’ or ‘1’ in read/write

operations.
To access the KS8893M registers 0-141 (0x00 — 0x8D), the following applies:
= PHYADI[2:0] and REGAD[4:0] are concatenated to form the 8-bit address;
that is, {PHYADI[2:0], REGADI[4:0]} = bits [7:0] of the 8-bit address.
= Registers are 8 data bits wide.
For read operation, data bits [15:8] are read back as 0’s.
For write operation, data bits [15:8] are not defined, and hence can be set to either ‘0’ or ‘1’

SMI register access is the same as the MIIM register access, except for the register access requirements
presented in this section.
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Advanced Switch Functions

Spanning Tree Support

The other ports (port 1 and port 2) can be configure
“receive enable” and “learning disable” register seti
following table shows the port setting and soft

N\

e states via “transmit enable”,
4 tor ports 1 and 2, respectively. The

e acti he five spanning tree states.

NN

VAN

Disable State

Port Set\ﬁqg

The port should
not forward or
receive any

is disabled.

packets. Learning

not send any packets to the port. The switch may still
to the processor (packets that match some entries in

Blocking Stgl\e\\

oftware Action

N
The processor should not send any packets to the port(s) in this state. The
processor should program the “Static MAC table” with the entries that it
needs to receive (for example, BPDU packets). The “overriding” bit should
also be set so that the switch will forward those specific packets to the

l8arning processor. Address learning is disabled on the port in this state.
djsable =1”
ﬁge}'mé Sta\e Port Setting Software Action
Only packets “transmit The processor should program the “Static MAC table” with the entries that it
and from the enable =0, needs to receive (for example, BPDU packets). The “overriding” bit should
processor are receive be set so that the switch will forward those specific packets to the
forwarded. enable = 0, processor. The processor may send packets to the port(s) in this state. See
Learning is learning “Special Tagging Mode” for details. Address learning is disabled on the port
disabled. disable =1” in this state.
Learning State Port Setting Software Action
Only packets to “transmit The processor should program the “Static MAC table” with the entries that it
and from the enable =0, needs to receive (for example, BPDU packets). The “overriding” bit should
processor are receive be set so that the switch will forward those specific packets to the
forwarded. enable =0, processor. The processor may send packets to the port(s) in this state. See
Learning is learning “Special Tagging Mode” for details. Address learning is enabled on the port
enabled. disable = 0” in this state.
Forwarding Port Setting Software Action
State
Packets are “transmit The processor programs the “Static MAC table” with the entries that it
enable = 1, needs to receive (for example, BPDU packets). The “overriding” bit is set so
forwarded and : . o
. receive that the switch forwards those specific packets to the processor. The
received normally. _ S “ .
L o enable = 1, processor can send packets to the port(s) in this state. See “Special
earning is . . ” : I s
learning Tagging Mode” for details. Address learning is enabled on the port in this
enabled. : v
disable =0 state.

Table 9: Spanning Tree States
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Special Tagging Mode

snooping and is flexible for use in other
s software to change network drivers to
etting\both register 11 bit [0] and register 48

Special Tagging Mode is designed for spanning tree protocol |
applications. Special Tagging, similar to 802.1Q Tagging, requi
insert/modify/strip/interpret the special tag. This mod@nable

bit [2] to 1. N ~
| S SoechiYapomat

802.1Q Tag Format

TRID (specia| tay. idengifier, 0x810 +
TPID (tag protocol identifier, 0x8100)< TCI. . ‘p s 4 w
N 4 bt f ortwa TCI

oPmat

ould be connected to a processor. Packets
the STPID and the port mask, defined as follows:

TX port “tag TX port “tag

insertion” removal” Egress Action to Tag Field

- Modify tag field to 0x8100
- Recalculate CRC
- No change to TCI if not null VID

- Replace VID with ingress (port 3) port
VID if null VID

- (STPID + TCI) will be removed
(0x810+ port mask) 0 1 - Padding to 64 bytes if necessary
- Recalculate CRC

- Modify tag field to 0x8100

- Recalculate CRC

- No change to TClI if not null VID

- Replace VID with ingress (port 3) port
VID if null VID

- Modify tag field to 0x8100
- Recalculate CRC
- No change to TCI if not null VID

- Replace VID with ingress (port 3) port
VID if null VID

Not Tagged Don't care Don’t care - Determined by the Dynamic MAC
Address Table

(0x810+ port mask) 0 0

(0x810+ port mask) 1 0

(0x810+ port mask) 1 1

Table 11. STPID Egress Rules (Processor to Switch Port 3)
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For packets from regular ports (port 1 & port 2) to port 3, the port jpask is used to tell the processor which port the
packets were received on, defined as follows:

“0001”, packet from port 1
“0010”, packet from port 2

No port mask values, other than the previous tw d@d ones, sh received in this direction in Special
Tagging Mode. The switch to processor egress rules\ared

Ingress Packets Egress Actio}n to Tég\ﬁe}ck K C\ \/
8 + 7
C

sk”, whieh indicates source port.

Tagged with 0x8100 + T

C
@ to\Ox: (N}Bort mask”, which indicates source port

Not tagged. ith\ingress port VID

<\ Q late CRC

Multicast Address Insertion in the Static MAC Table

Once the multicast address is programmed in the Static MAC Table, the multicast session is trimmed to the
subscribed ports, instead of broadcasting to all ports.

To enable IGMP support, set register 5 bit [6] to ‘“1’. Also, Special Tagging Mode needs to be enabled, so that the
processor knows which port the IGMP packet was received on. This is achieved by setting both register 11 bit [0]
and register 48 bit [2] to ‘1.

IPv6 MLD Snooping

The KS8893M traps IPv6 Multicast Listener Discovery (MLD) packets and forwards them only to the processor
(port 3). MLD snooping is controlled by register 5 bit 5 (MLD snooping enable) and register 5 bit 4 (MLD option).
With MLD snooping enabled, the KS8893M traps packets that meet all of the following conditions:

o |IPv6 multicast packets
e Hop count limit =1
e |Pv6 next header = 1 or 58 (or = 0 with hop-by-hop next header = 1 or 58)

If the MLD option bit is set to “1”, the KS8893M traps packets with the following additional condition:
o |Pv6 next header = 43, 44, 50, 51, or 60 (or = 0 with hop-by-hop next header = 43, 44, 50, 51, or
60)

For MLD snooping, Special Tagging Mode also needs to be enabled, so that the processor knows which port the
MLD packet was received on. This is achieved by setting both register 11 bit [0] and register 48 bit [2] to ‘1’
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Port Mirroring Support

KS8893M supports “Port Mirroring” comprehensively as:

“receive only” mirror on a port

All the packets received on the port are mirros

KS8893M can optionally even forward “bad\recé
“transmit only” mirror on a port

All the packets transmitted on the po
to be “transmit sniff’ apq port 3 |

the VID is valid:

VID is useq for lgokup. In VLAN mode, the lookup process starts with VLAN Table lookup to determine whether
f the VID is not valid, the packet is dropped and its address is not learned. If the VID is valid, the

ffer port”. A packet received on port 2 is

t. For example, port 1 is programmed

FID is retrieved for further lookup. The FID + Destination Address (FID+DA) are used to determine the destination

port. The FID + Source Address (FID+SA) are used for address learning.

. DA+FID
DA found in found in
Static MAC Use FID flag? FID match? D - Action
ynamic
Table?
MAC Table?
; , Broadcast to the membership ports
No Don't care Don't care No defined in the VLAN Table bits [18:16]
No Don't care Don't care Yes Send to the destination port defined in the
Dynamic MAC Address Table bits [53:52]
, ; Send to the destination port(s) defined in
Yes 0 Don't care Don't care the Static MAC Address Table bits [50:48]
Broadcast to the membership ports
Yes 1 No No defined in the VLAN Table bits [18:16]
Yes 1 No Yes Send to the destination port defined in the
Dynamic MAC Address Table bits [53:52]
, Send to the destination port(s) defined in
Yes 1 Yes Don't care the Static MAC Address Table bits [50:48]

Table 13. FID+DA Lookup in VLAN Mode

June 2005

40

M9999-063005



Micrel KS8893M/ML/MI

FID+SA found in Dynamic Action

MAC Table?

No Learn and add FID+SA tg the Dynamic MCNdress Table
Yes Update time stamp R

Table 14. FID+SA

onding transmit queue is split. Bits [4:3] of registers 16, 32 and 48 are used to enable port-
ports 1, 2 and 3, respectively.

802.1p-Based Priority

For 802.1p-based priority, the KS8893M examines the ingress (incoming) packets to determine whether they are
tagged. If tagged, the 3-bit priority field in the VLAN tag is retrieved and compared against the “priority mapping”
value, as specified by the registers 12 and 13. The “priority mapping” value is programmable.

The following figure illustrates how the 802.1p priority field is embedded in the 802.1Q VLAN tag.

Bytes 8 6 6 2 2 2 46-1500 4
Preamble DA SA VPID TCI length LLC Data FCS
Bits 16 31 12
802.1q VLAN Tag T(%%%%dfgaéfet;ﬁ%e 802.1p | & VLAN ID

Figure 6. 802.1p Priority Field Format
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802.1p-based priority is enabled by bit 5 of registers 16, 32 and 48 for ports 1, 2 and 3, respectively.

The KS8893M provides the option to insert or remove the priority\\agged frame's header at each individual egress
port. This header, consisting of the 2 bytes VLAN Protocol ID (VPIR) ard the 2-byte Tag Control Information field
(TCI), is also referred to as the IEEE 802.1Q VLAN tag

Tag Insertion is enabled by bit [2] of registers 16, 32% and 3, respectively. At the egress port,
untagged packets are tagged with the ingress portis\defau 3 3 i i

{19,20}, {35,36} and {51,52} for ports 1, 2 and 3, rg
packets.

Tag Removal is enabled by bit [1] of registers 16 8 ts\d, e’3, respectively. At the egress port,
g Y 3Q3M will not modify untagged packets.

3 (registers 96 to 111) in the Advanced Control Registers section.
ent a fully decoded, 64-bit Differentiated Services Code Point (DSCP)

limited. O~the receive side, the data receive rate for each priority at each port can be limited by setting up
Ingress Rate Control Registers. On the transmit side, the data transmit rate for each priority queue at each port
can be limited by setting up Egress Rate Control Registers. The size of each frame has options to include
minimum IFG (Inter Frame Gap) or Preamble byte, in addition to the data field (from packet DA to FCS).

For ingress rate limiting, KS8893M provides options to selectively choose frames from all types, multicast,
broadcast, and flooded unicast frames. The KS8893M counts the data rate from those selected type of frames.
Packets are dropped at the ingress port when the data rate exceeds the specified rate limit.

For egress rate limiting, the Leaky Bucket algorithm is applied to each output priority queue for shaping output
traffic. Inter frame gap is stretched on a per frame base to generate smooth, non-burst egress traffic. The
throughput of each output priority queue is limited by the egress rate specified.

If any egress queue receives more traffic than the specified egress rate throughput, packets may be accumulated
in the output queue and packet memory. After the memory of the queue or the port is used up, packet dropping or
flow control will be triggered. As a result of congestion, the actual egress rate may be dominated by flow
control/dropping at the ingress end, and may be therefore slightly less than the specified egress rate.

To reduce congestion, it is a good practice to make sure the egress bandwidth exceeds the ingress bandwidth.

Unicast MAC Address Filtering

The unicast MAC address filtering function works in conjunction with the static MAC address table. First, the
static MAC address table is used to assign a dedicated MAC address to a specific port. If a unicast MAC address
is not recorded in the static table, it is also not learned in the dynamic MAC table. The KS8893M is then
configured with the option to either filter or forward unicast packets for an unknown MAC address. This option is
enabled and configured in register 14.
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This function is useful in preventing the broadcast of unicast packets that could degrade the quality of the port in
applications such as voice over Internet Protocol (VolP).

Configuration Interface
The KS8893M can operate as both a managed swi

In unmanaged mode, the KS8893M is typically proy \eq US| < f no EEPROM is present, the
KS8893M is configured using its default register set 3 39S are configured via strap-in pin

With an additional I°C (“2-wire n_pérform more advanced switch features like
broadcast storm prote sed\of an external processor

For KS8893M I°C i i S b lorgs the configuration data for register 0 to register 120
(as defined in the 3 ith the exXception of the “Read Only” status registers. After the de-
assertion of reset, the\K \ i the conﬂguratlon data for all 121 reglsters startlng from

RST_N \

scL UL - U —
oA e OOOOO—

t <15 ms

‘ prgm

Figure 7. KS8893M EEPROM Configuration Timing Diagram

The following is a sample procedure for programming the KS8893M with a pre-configured EEPROM:

1. Connect the KS8893M to the EEPROM by joining the SCL and SDA signals of the respective devices. For the
K88893M SCL is pin 97 and SDA is pin 98.

2. Enable I’C master mode by setting the KS8893M strap-in pins, PS[1:0] (pins 100 and 101, respectively) to

“00”.

3. Check to ensure that the KS8893M reset signal input, RST_N (pin 67), is properly connected to the external
reset source at the board level.

4. Program the desired configuration data into the EEPROM.

5. Place the EEPROM on the board and power up the board.

6. Assert an active-low reset to the RST_N pin of the KS8893M. After reset is de-asserted, the KS8893M begins
reading the configuration data from the EEPROM. The KS8893M checks that the first byte read from the
EEPROM is “88". If this value is correct, EEPROM configuration continues. If not, EEPROM configuration
access is denied and all other data sent from the EEPROM is ignored by the KS8893M. The configuration
access time (torgm) is less than 15ms.

Note: For proper operation, check to ensure that the KS8893M PWRDN input signal (pin 36) is not asserted
during the reset operation. The PWRDN input is active low.
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I’C Slave Serial Bus Configuration

In managed mode, the KS8893M can be configured as an I°C
(external controller/CPU) has complete programming access to
access includes the Global Registers, Port Registers, Advanced Cg
“Static MAC Table”, “VLAN Table”, “Dynamic MAC@e,” ‘

e device. In this mode, an I°C master device
e\ KS8893M’s 142 registers. Programming
ol Registers and indirect access to the

indirectly accessed via registers 121 to 131.

In I°C slave mode, the KS8893M operates like oth¢
is similar to addressing Atmel’'s AT24C02 EEPRO
related timing information can be found in the AT24

g the KS8893M'’s 8-bit registers
 1°C read/write operations and

Two fixed 8-bit device addresses are used to a0 S 2C slave mode. One is for read; the other
is for write. The addresses are gs follow:

2: Power up the boa
setto ‘0.

=’ KS8893M, using the 1°C write operation.
in the KS8893M, using the I°C read operation.
start the KS8893M with the programmed settings.

e Serial Bus Configuration

In manag\ed\mgdé, the KS8893M can be configured as a SPI slave device. In this mode, a SPI master device
(external controller/CPU) has complete programming access to the KS8893M’s 142 registers. Programming
access includes the Global Registers, Port Registers, Advanced Control Registers and indirect access to the
“Static MAC Table”, “VLAN Table”, “Dynamic MAC Table” and “MIB Counters”. The tables and counters are
indirectly accessed via registers 121 to 131.

The KS8893M supports two standard SPI commands: ‘0000_0011’ for data read and ‘0000 _0010’ for data write.
SPI multiple read and multiple write are also supported by the KS8893M to expedite register read back and
register configuration, respectively.

SPI multiple read is initiated when the master device continues to drive the KS8893M SPIS_N input pin (SPI
Slave Select signal) low after a byte (a register) is read. The KS8893M internal address counter increments
automatically to the next byte (next register) after the read. The next byte at the next register address is shifted
out onto the KS8893M SPIQ output pin. SPI multiple read continues until the SPI master device terminates it by
de-asserting the SPIS_N signal to the KS8893M.

Similarly, SPI multiple write is initiated when the master device continues to drive the KS8893M SPIS_N input pin
low after a byte (a register) is written. The KS8893M internal address counter increments automatically to the next
byte (next register) after the write. The next byte that is sent from the master device to the KS8893M SDA input
pin is written to the next register address. SPI multiple write continues until the SPI master device terminates it by
de-asserting the SPIS_N signal to the KS8893M.

For both SPI multiple read and multiple write, the KS8893M internal address counter wraps back to register
address zero once the highest register address is reached. This feature allows all 142 KS8893M registers to be
read, or written with a single SPI command and any initial register address.

The KS8893M is capable of supporting a 5MHz SPI bus.
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The following is a sample procedure for programming the KS8893M using the SPI bus:

1. At the board level, connect the KS8893M pins as follows:

KS8893M Pin # | KS8893M Signal Nawe ), Extefnal Prog2ssox Signal Description

99 SPIS_N I\ _7LERI Rlave Jeletx

o my SR O\
o o LN et
96 \SQQm\ \(s&%t:t? ut; Slave output)

N N
Ta 15. 3 | Connections
g e>

bit [0]) is set to ‘0.
g in the KS8893M, using the SPI write or multiple write command.

3: Power up the Rpard it asse
After reset, the Stz ntch™Rit

The following four figures illustrate the SPI data cycles for “Write”, “Read”, “Multiple Write” and “Multiple Read”.
The read data is registered out of SPIQ on the falling edge of SPIC, and the data input on SPID is registered on
the rising edge of SPIC.

SPIS_N ] B
e Ty uuy U
SPID X000 X0 00X 1)X 0 XATX A6 (A8 X4 (A3 X A2)(AT)XA0) o7 ) s )05 X ¢ (03 (o2 o1 00

SPIQ

WRITE COMMAND WRITE ADDRESS WRITE DATA

Figure 8. SPI Write Data Cycle
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SPIS_N 4‘ r

SPIC

seD (XXX XXX 0X o)X 1 X 1 XATXaexasxadxasxXa2xatXaoX X X X X X X XD

SPIQ

D7 X D6 X D5 X D4 X D3 X D2 X D1 X DO

READ COMMAND READ ADDRESS

RN \a

READ DATA

SPIC
SPID (XX 00X 0 X 00 )1 )X 0 )XA7 X6 (A5 )(A4)(A3 ) A2)(AT A0 o7 08 )05 X 04 )03 X 02 X1 (o0
SPIQ
\ \ \ |
WRITE COMMAND WRITE ADDRESS Byte 1
SPIS_N vee ‘
SPID Cor)oe s X o X060z X)X 00 X7 X o8 X 05X 04 X2 X2 X 1 o0 ) @ @ (o7 o6 o5 0403 X0z X o1 X o0)
SPIQ eoe
‘ [ XX ] ‘ ‘
Byte 2 Byte 3 ... Byte N
Figure 10. SPI Multiple Write
SPIS_N “ Xy
sPIp (X000 00X 0 )1 X1 XA7Xae) A5 ){aa)(a3 ) a2 XAt a0) O OO OO X) @ @e
\ \ \ |
SPIS_N (YY) r
spio OO OO OO K XXX ) 8 88 (OO OO XX
spia - Coroa o202 o)X o1 X o0 X 07X 08 X 05 04X o2 o2 o1 X o0 @@ ® (o7 o8 X o5 o4 Xp2 o2 X1 P0)
\ \ | \ |
Byte 2 Byte 3 Byte N

Figure 11. SPI Multiple Read
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Loopback Support

The KS8893M provides loopback support for remote diagnostic 0
PHY ports needs to be set to 100BASE-TX. Two types of loopback s
end (Remote) Loopback.

Nure. In loopback mode, the speed at both
supported: Far-end Loopback and Near-

Far-end Loopback

Far-end Ioopback is conducted between the KS§895M % 3 s loopback path starts at the
Orlglnatmg PHY ports receive mputs (RXP/RXM) wraps>axoun “loopbéck” PHY port's PMD/PMA, and

Bit [0] of registers 29 and 45 is used to enabl
MII Management register 0, bi can beu

and 2, respectively. Alternatively, the

RXP/ Originating TXP/
RXM PHY Port TXM
0
! 5
0 PMD/PMA ]
—
]
[: PCS A
'_
i MAC 0
m -
] Switch ]
—— —
0 MAC 0
— -
0 PCS 0
Ly r
} PMD/PMA Ll
Loop Back
PHY Port

Figure 12: Far-End Loopback Path
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Near-end (Remote) Loopback

Near-end (Remote) loopback is conducted at either PHY port 1°\Q
path starts at the PHY port’s receive inputs (RXPx/RXMXx), wraps arQ

RHY port 2.of the KS8893M. The loopback
d at the same PHY port's PMD/PMA, and

Bit [1] of registers 26 and 42 is used to enable n ooppack fo and 2, respectively. Alternatively,

the MIl Management register 31, bit [1] can be use

(N
RXP1/ PHY TXP1/
RXM1 Port 1 TXM1
0
: 4
8 —
PCS
Q MAC
Switch
MAC
PCS
PMD/PMA
--------------*.
.—
(] [
0 \/
PHY
RXP2/
RXM2 Port 2 rTf);(Il:qzz/

Figure 13. Near-end (Remote) Loopback Path
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MIl Management (MIIM) Registers

The MIIM interface is used to access the MIl PHY registers, definey_ in this section. The SPI, I°C, and SMI
interfaces can also be used to access some of these registers. The latiert
mechanism than the MIIM interface. @

Y

The “PHYADs” by defaults are assigned “0x1” for
‘PHYADs” can be programmed to the PHY addresses
13.

The “REGAD” supported are 0x0-0x5, 0x1D and 0x1

N
[ Desirion

Register Number

PHYAD = 0x1,REGAD = 0x0

N
PRt Bayid\ControkRegister

PHYAD = g1, REGAD ={0x1

RHY1 <Béglc"@xtuél?(-zgister

PHYAD = 0x1, REG&D's &2 \

PRX{ Physica| Identifier |

PHYAD = 0x13REGAD= DX\

"RHYN Physical dentifier I

PHYAD = pxREGAR =4

PHWuto—Negotiation Advertisement Register

1 Auto-Negotiation Link Partner Ability Register

PHY1 Not supported

PHY1 LinkMD Control/Status

PHY1 Not supported

PRV S0Y. oK,

PHY1 Special Control/Status

PNYAR<0x2, REGAD = 0x0

PHY2 Basic Control Register

ADt 0x2, REGAD = 0x1

PHY2 Basic Status Register

NBHYAD # 0x2, REGAD = 0x2

PHY2 Physical Identifier |

PHYAD = 0x2, REGAD = 0x3

PHY2 Physical Identifier Il

PHYAD = 0x2, REGAD = 0x4

PHY2 Auto-Negotiation Advertisement Register

PHYAD = 0x2, REGAD = 0x5

PHY2 Auto-Negotiation Link Partner Ability Register

PHYAD = 0x2, 0x6 — 0x1C

PHY2 Not supported

PHYAD = 0x2, 0x1D

PHY2 LinkMD Control/Status

PHYAD = 0x2, OX1E

PHY2 Not supported

PHYAD = 0x2, 0x1F

PHY2 Special Control/Status
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PHY1 Register 0 (PHYAD = 0x1, REGAD = 0x0): Mil Basic Conttol
PHY2 Register 0 (PHYAD = 0x2, REGAD = 0x0): Mil Basic Coﬁéb\
Bit Name R/W Description Default | Reference
15 Soft reset RO NOT SUPPORTED (\ /\ 0
14 Loopback R/W ¥ i 0 Reg. 29, bit 0
Reg. 45, bit 0
Qi
13 Force 100 R 0 Reg. 28, bit 6
(N 7% Reg. 44, bit 6
12 AN ensble\ 2\, Alto-hedotiation enabled 1 Reg. 28, bit 7
/\g\ Q\R\ \—Q 0-negotiation disabled Reg. 44, bit 7
11 owerdo N/ 7 Power down 0 Reg. 29, bit 3
b\ @\ =0, Normal operation Reg. 45, bit 3
%0\ | Isolle \) '\ R@” | NOT SUPPORTED
9 %ta R/W =1, Restart auto-negotiation Reg. 29, bit 5
\ =0, Normal operation Reg. 45, bit 5
8 orce fu R/W =1, Full duplex 0 Reg. 28, bit 5
du =0, Half duplex Reg. 44, bit 5
Collision test RO NOT SUPPORTED
6 Reserved RO
5 Hp_mdix R/W 1 = HP Auto MDI/MDI-X mode Reg. 31, bit 7
0 = Micrel Auto MDI/MDI-X mode Reg. 47, bit 7
4 Force MDI R/W =1, Force MDI (transmit on RXP / RXM pins) 0 Reg. 29, bit 1
=0, Normal operation (transmit on TXP / TXM Reg. 45, bit 1
pins)
3 Disable MDIX R/W =1, Disable auto MDI-X 0 Reg. 29, bit 2
=0, Enable auto MDI-X Reg. 45, bit 2
2 Disable far-end | R/W =1, Disable far-end fault detection 0 Reg. 29, bit 4
fault =0, Normal operation
1 Disable R/W =1, Disable transmit 0 Reg. 29, bit 6
transmit =0, Normal operation Reg. 45, bit 6
0 Disable LED R/W =1, Disable LED 0 Reg. 29, bit 7
=0, Normal operation Reg. 45, bit 7
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PHY1 Register 1 (PHYAD = 0x1, REGAD = 0x1): Mll Basic Status
PHY2 Register 1 (PHYAD = 0x2, REGAD = 0x1): Mll Basic Status

Bit Name R/W Description Default | Reference

15 T4 capable RO | =0, Not 100 BASE-T4 capable /~ "\ 0

14 100 Full RO | =1, 100BASE-TX ||c\mpﬁe capab 1 Always 1
upIRx

capable =0, Not capable of 1

13 100 Half RO =1, 100BASE-TX half dupl ap. V Always 1
capable =0, Not 100BA lexca

12 10 Full RO | =1,10BAS T\%u dup pahle \/ 1 Always 1
capable (\ =0, NS)(T)B,\ up X apab

11 10 Half RO @ dublexcapabie—" 1 Always 1
capable <\ 10 apable

\\

10-7 Reserved( «ép\ 0000

6 Preamble \@) 0
suppressed

5 AN complete 6\ thon complete 0 Reg. 30, bit 6
. x@LA tomegotiation not completed Reg. 46, bit 6

ar- ult\ \R , Karéend fault detected 0 Reg. 31, bit 0
<0/No far-end fault detected

[N
3 AN cspable =1, Auto-negotiation capable 1 Reg. 28, bit 7
=0, Not auto-negotiation capable Reg. 44, bit 7

2 Dok M RO | =1, Linkis up 0 Reg. 30, bit 5

=0, Link is down Reg. 46, bit 5
1 Jabber ﬁest RO NOT SUPPORTED 0
0 Exténded RO =0, Not extended register capable 0

capable

PHY1 Register 2 (PHYAD = 0x1, REGAD = 0x2): PHYID High
PHY2 Register 2 (PHYAD = 0x2, REGAD = 0x2): PHYID High

Bit Name R/W Description Default

15-0 PHYID high RO High order PHYID bits 0x0022

PHY1 Register 3 (PHYAD = 0x1, REGAD = 0x3): PHYID Low
PHY2 Register 3 (PHYAD = 0x2, REGAD = 0x3): PHYID Low

Bit Name R/W Description Default

15-0 PHYID low RO Low order PHYID bits 0x1430
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PHY1 Register 4 (PHYAD = 0x1, REGAD = 0x4): Auto-Negoti@:dverﬁsement Ability
ation

PHY2 Register 4 (PHYAD = 0x2, REGAD = 0x4): Auto-Negoti

dvertisement Ability

R
A%

Bit Name R/W Description Default Reference
15 Next page RO | NOTSUPPORTED '\, \U 0
14 Reserved RO ‘\ N \ O\ b\
13 Remote fault | RO | NOT SUPPORTER \AN \ V" / &
12-11 Reserved RO 2 B \ k\ \SQ\/
10 Pause R/W =1, Advertise pguse abi|j \\/ Reg. 28, bit 4
=0, Do not a@;m Reg. 44, bit 4
Reserved R/VV< N \ \ 0
Adv 100 Full | RW N =NAdyertiga1 0B\ Wy\/ 1 Reg. 28, bit 3
;2,\D\\%Qt§}e\r§>}:%@  duplex ability Reg. 44, bit 3
7 Adv 100 Half E\R// =1, Advexise 160 Kalfjublex ability 1 Reg. 28, bit 2
\i%}x%\rﬁse 100 half duplex Reg. 44, bit 2
v\ bilit
6 Adv 10 Fyfl R/W\ =) Wull duplex ability 1 Reg. 28, bit 1
& E\D otadvertise 10 full duplex ability Reg. 44, bit 1
v If /b\\ 2 Ayértise 10 half duplex ability 1 Reg. 28, bit 0
/5\ ~ \R o not advertise 10 half duplex ability Reg. 44, bit 0
4-0( "\ | Sylector ield\ |\ R® \}802.3 00001
N

(PHYAD = 0x1, REGAD = 0x5): Auto-Negotiation Link Partner Ability

PHY2 Reygister 5{PHYAD = 0x2, REGAD = 0x5): Auto-Negotiation Link Partner Ability
Bit Name R/W Description Default Reference
15 Next page RO NOT SUPPORTED 0
14 LP ACK RO NOT SUPPORTED 0
13 Remote fault RO NOT SUPPORTED 0
12-11 Reserved RO 00
10 Pause RO Link partner pause capability 0 Reg. 30, bit 4
Reg. 46, bit 4
Reserved RO
Adv 100 Full RO Link partner 100 full capability Reg. 30, bit 3
Reg. 46, bit 3
7 Adv 100 Half RO Link partner 100 half capability 0 Reg. 30, bit 2
Reg. 46, bit 2
6 Adv 10 Full RO Link partner 10 full capability 0 Reg. 30, bit 1
Reg. 46, bit 1
5 Adv 10 Half RO Link partner 10 half capability 0 Reg. 30, bit 0
Reg. 46, bit 0
4-0 Reserved RO 00000
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PHY1 Register 29 (PHYAD = 0x1, REGAD = 0x1D): LinkMD C{xlklstatus
/

PHY2 Register 29 (PHYAD = 0x2, REGAD = 0x1D): LinkMD Coxtrol/Status
Bit Name R/W Description Default Reference
15 Vct_enable R/W | 1=enable cable d| er 0 Reg. 26, bit 4
(SC) has completed, |s I be elf- Reg. 42, bit 4
0 = indicate cabl¢ diagnaéti e LG
enabled) has co sta
information is valid<for rea
14-13 Vct_result = 0 Reg 26, bit[6:5]
Reg 42, bit[6:5]
12 Vct 10M S 0 Reg. 26, bit 7
Reg. 42, bit 7
11-9 Reserved \ ™M 000
8-0 Vct_fault_count {0, (0x00)} | {(Reg. 26, bit
0), (Reg. 27,
bit[7:0])}
{(Reg. 42, bit
0), (Reg. 43,
aN bit[7:0])}
\/ \s
PRYN\Regi 1 (PHYAD = 0x1, REGAD = 0x1F): PHY Special Control/Status
PHY2 Reyisfer 3{ ( AD = 0x2, REGAD = 0x1F): PHY Special Control/Status
Bit Name ) R/W Description Default Reference
15-6 Reserved RO Reserved {(0x00),00}
5 Polrvs RO 1 = polarity is reversed 0 Reg. 31, bit 5
0 = polarity is not reversed Reg. 47, bit 5
4 MDI-X status RO 1 =MDI-X 0 Reg. 30, bit 7
0 = MDI Reg. 46, bit 7
3 Force_Ink R/W 1 = Force link pass 0 Reg. 26, bit 3
0 = Normal Operation Reg. 42, bit 3
2 Pwrsave R/W 1 = Enable power saving 1 Reg. 26, bit 2
0 = Disable power saving Reg. 42, bit 2
1 Remote R/W 1 = Perform Remote loopback, as follows: 0 Reg. 26, bit 1
Loopback Port 1 (reg. 26, bit 1 = ‘1) Reg. 42, bit 1
Start: RXP1/RXM1 (port 1)
Loopback: PMD/PMA of port 1’'s PHY
End: TXP1/TXM1 (port 1)
Port 2 (reg. 42, bit 1 =1’
Start: RXP2/RXM2 (port 2)
Loopback: PMD/PMA of port 2’'s PHY
End: TXP2/TXM2 (port 2)
0 = Normal Operation
0 Reserved R/W Reserved 0
Do not change the default value.
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Register Map: Switch & PHY (8-bit registers)

Global Registers

NN

Register (Decimal) Register (Hex) Description
0-1 0x00-0x01 ChipIDRegifery /7 \_
2-15 0x02-0x0F Global CdhtroMRegjsters

Port Registers

Register (Decimal)

Register (Hex)

NN

Desc/ri{(tion

16-29 0x10-0x1D Port '\ Contral Ragidters\inuding Mil PHY Registers
30-31 Ox1E-0x1R Port hStatud\RagisterShincluthing Mil PHY Registers
32-45 2Q-0x2D P&TR CORMQl Regiters, including Mil PHY Registers
46-47 /0><Q2\E\;><2F (" Ror2 spafus Regidters! including MIl PHY Registers
48-57 0x038 \ O\ Pt3 Sanlrol Redéters

BRORE NN, \ Kool

63 /—QRQKF { g @atus Register

64-95 0X4\-0\\/\§F gsefrved

Registef (Degimal) Description

Revister [Hex)
x00 eGP

TOS Priority Control Registers

111K N\ 0x74-0x75 Switch Engine’s MAC Address Registers
118120 \) '\ |Ux76-0x78 User Defined Registers

121-122 ) 0x79-0x7A Indirect Access Control Registers
123-131 0x7B-0x83 Indirect Data Registers

132 0x84 Digital Testing Status Register

133 0x85 Digital Testing Control Register

134-137 0x86-0x89 Analog Testing Control Registers

138 O0x8A Analog Testing Status Register

139 0x8B Analog Testing Control Register
140-141 0x8C-0x8D QM Debug Registers

Global Registers

Register 0 (0x00): Chip IDO0

Bit Name

R/IW

Description

Default

7-0 Family ID

RO

Chip family

0x88
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Register 1 (0x01): Chip ID1 / Start Switch

Bit Name R/W Description \ Default
7-4 Chip ID RO 0x2 is assigned to M series. (93M) 0x2
3-1 Revision ID RO Revision ID L -
0 Start Switch RW -
< Q external pins
(0,1) or (1,0) or (1,1).
\)
Reglster 2 (OXOQNXB\Q
\Q\ﬂ:)ptlon Default
7 New Ba /W\\>W back-off algorithm designed for UNH 0x0
nakle 1 = Enable
\ 0 = Disable
6- R/W Reserved 0x4
\ Do not change the default value.
3 \Z?Lss;yaw R/W =1, switch will not filter 802.1x “flow control” packets | 0x0
ntro¥ Packet

2 Reserved R/W Reserved 0x1

Do not change the default value.
1 Reserved R/W Reserved 0

Do not change the default value.
0 Link Change R/W =1, link change from “link” to “no link” will cause fast | 0

Age aging (<800us) to age address table faster. After an

age cycle is complete, the age logic will return to
normal aging (about 200 sec).

Note: If any port is unplugged, all addresses will be
automatically aged out.
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Register 3 (0x03): Global Control 1

Bit Name R/W Description \ Default
7 Pass All R/W =1, switch all packets including bad\onss. Used 0
Frames solely for debugging purposes. Works.in sgnjunction
with sniffer mode oxly. /\
6 Reserved R/W Reserved 0
Do not change the default value.
5 IEEE 802.3x R/W 1
Transmit
Direction Flow
Control Enable
4 IEEE 802.3x R/ 1
Receive
Direction Flg
Control Epfab r/ég
- ~—
3 Frame Len th\, /W\ 1 W ¢ frame lgngth field in the IEEE packets. 0
Field Check the actualNen es not match, the packet will be
PR Nupped(fqr Length/Type field < 1500).
2 Aging Exiable /vb\ 1 2\ehable 3ge function in the chip 1
N 0 x disgble age function in the chip
1 Fast A / \1> turn on fast age (800us) 0
nqb‘lg
0 ~ 1A gressi 1 = enable more aggressive back off algorithm in half | 0
Baotk-o duplex mode to enhance performance. This is not an
ﬁrrat{ |EEE standard.
\\) ~—_"
Register4 (0x04)! Global Control 2
Bit Name RW | Description Default
7 Unicast R/W This feature is used with port-VLAN (described inreg. | 1
Port-VLAN 17, reg. 33, ...)
“Dﬂi'ss(';';?éCh =1, all packets can not cross VLAN boundary
= 0, unicast packets (excluding unkown/multicast/
broadcast) can cross VLAN boundary
Note: Port mirroring is not supported if this bit is set to
“0”.
6 Multicast R/W =1, “Broadcast Storm Protection” does not include 1
Storm multicast packets. Only DA = FF-FF-FF-FF-FF-FF
Protection packets will be regulated.
Disable =0, “Broadcast Storm Protection” includes
DA = FF-FF-FF-FF-FF-FF and DA[40] = 1 packets.
5 Back Pressure | R/W =1, carrier sense based backpressure is selected 1
Mode = 0, collision based backpressure is selected
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Register 4 (0x04): Global Control 2 (continued) <\
Bit Name R/W Description Default
4 Flow Control R/W =1, fair mode is se is-A i 1

and Back control port and a n Y

Pressure Fair same destinatio
Mode control port may be\dropgead

control port Will b w
<\ “fair” fo the co OX,
3 No Excessive

r
{Npot\drop p kets when 16 or more | 0
Collision Dr .
i kets when 16 or more

2 Huge Packe\t\ i W sizes up to 1916 bytes 0

\=/b, will accept packet sizes up to 1536 bytes SMRXDO
(inclusive). (pin 85)
=1, 1522 bytes for tagged packets, 1518 bytes for \éalge
untagged packets. Any packets larger than the uring reset
specified value will be dropped.

0 Nerorit\Buffer R/W =1, each port is pre-allocated 48 buffers for high 1
Reserv priority (93, g2, and g1) packets. This selection is
effective only when the multiple queue feature is
turned on. It is recommended to enable this bit for
multiple queue.

= 0, no reserved buffers for high priority packets.
Each port is pre-allocated 48 buffers for all priority
packets (93, 92,91, and q0).

Register 5 (0x05): Global Control 3

Bit Name R/W Description Default
7 802.1Q VLAN R/W =1, 802.1Q VLAN mode is turned on. VLAN table 0
Enable needs to set up before the operation.
=0, 802.1Q VLAN is disabled.
6 IGMP Snoop R/W =1, IGMP snoop is enabled. All IGMP packets willbe | 0
Enable on forwarded to the Switch MII port.
Switch MIl =0, IGMP snoop is disabled.
Interface
5 IPv6 MLD R/W IPv6 MLD snooping 0
Snooping -
Enable 1 =enable
0 = disable
4 IPv6 MLD R/W IPv6 MLD snooping option 0
Snooping -
Option 1 =enable
0 = disable
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Register 5 (0x05): Global Control 3 (continued)

Bit Name R/W Description \ Default
3 Weighted R/W 0 = always transmit higher priority packets first 0
Fair Queue 1 = Weighted Fair Queueing enabled. When all four
Enable queues have packets waiting to transmit, the
bandwidth allocation is g3:92:q1:q0 = 8:4:2:1.
If any queues are empty, the highest non-empty
queue gets one more weighting. For example, if g2 is
empty, q3:q2:q1:q0 becomes (8+1)7:O:72:1. 7
2-1 Reserved R/W Reserved 00
Do not change the default values.
0 Sniff Mode R/W =1, will do RX AND TX sniff (both source port and 0
Select destination port need to match)
=0, will do RX OR TX sniff (either source port or
destination port needs to match). This is the mode
used to implement RX only sniff.

\)
Reglster 6 (0x0

\Q\ﬂ:)ptlon Default

7 Repeate / \—j> enable repeater mode 0

§ =0, disable repeater mode

Note: For repeater mode, all ports need to be set to
S\ 100BASE-TX and half duplex mode. PHY ports need

to have auto-negotiation disabled.

6 WII Half | R'W =1, enable MIl interface half-duplex mode. Pin SMRXD2

X Mode strap option.
Pull-down(0):
Full-duplex
mode
Pull-up(1):
Half-duplex
mode

Note:
SMRXD2 has
internal pull-
down.

= 0, enable Mll interface full-duplex mode.

5 Switch Ml R/W =1, enable full duplex flow control on Switch MII Pin SMRXD3
Flow Control interface. strap option.

Enable = 0, disable full duplex flow control on Switch MI| Pull-down(0):

interface. Disable flow
control

Pull- up(1):
Enable flow
control

Note:
SMRXD3 has
internal pull-
down.
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Register 6 (0x06): Global Control 4 (continued)

Bit Name R/W Description \ Default
4 Switch Ml R/W =1, the switch interface is in 10Mb Pin SMRXD1
108T =0, the switch interfase is in 100Mbps\no strap option.
Q Pull-down(0):
Enable
100Mbps
Pull-up(1):
Enable
10Mbps
Note:
SMRXD1 has
internal pull-
N down.
3 Null VID \}a/w S 1 Wil redface ULK VIS Wi port VID (12 bits) 0
Replace@ =@0\no laci nt for LL VID
2-0 Broadcast W regist Wh the next register determines 000
Storm w y “64 byte blocks” of packet data are
Protectio put port in a preset period. The
Rate'!) eriqdNs 67jns for 100BT or 500ms for 10BT. The
Bit [108] (. fau
Bitﬂ\/ Nﬁm\\ \ R@\/ Description Default
0 \sO \RM/ This register along with the previous register 0x63
determines how many “64 byte blocks” of packet data
are allowed on an input port in a preset period. The
period is 67ms for 100BT or 500ms for 10BT. The
default is 1%.
Note: "100BT Rate: 148,800 frames/sec * 67 msfinterval * 1% = 99 frames/interval (approx.) = 0x63
Register 8 (0x08): Global Control 6
Bit Name R/W Description Default
7-0 Factory R/W Reserved 0x00
Testing Do not change the default values.
Register 9 (0x09): Global Control 7
Bit Name R/W Description Default
7-0 Factory R/W Reserved 0x24
Testing Do not change the default values.
Register 10 (0x0A): Global Control 8
Bit Name R/W Description Default
7-0 Factory R/W Reserved 0x24
Testing Do not change the default values.
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Register 11 (0x0B): Global Control 9

Bit Name R/W Description \ Default
7 LEDSEL1 | R/'W | LED mode select LEDSEL1
See description in bit 1 of tjs registe (pin 23)
value
during
D reset

6-5 Reserved | R/W | Reserved Q \> 00
Do not change the defaul{ valugs. N

4 Reserved | R'W | Testing mode. \\) 0
§Qtto ‘0’ for norl Iopqrgtio

3-2 Reserved | RW |‘ReServed \) 10
Dovqot &h g%de t values.

1 LEDSEL X> LEDSELO
of thid register select the LED mode. (pin 70)
value
during
s,see pins 1, 2, 3, 4, 5 and 6 of Pin reset
{\ Assignment listing.
\ EL1 is also external strap-in pin #23.
EDSELO is also external strap-in pin #70.
Spe 'al\\) R\W Used for direct mode forwarding from port 3. See 0
I description in spanning tree functional description.
myde 0 = disable
1 = enable
Register 12 (0x0C): Global Control 10
Bit Name R/W Description Default
7-6 Tag_0x3 R/W IEEE 802.1p mapping. The value in this field is used as 0x1
the frame’s priority when its IEEE 802.1p tag has a value
of 0x3.
5-4 Tag_0x2 R/W IEEE 802.1p mapping. The value in this field is used as 0x1
the frame’s priority when its IEEE 802.1p tag has a value
of 0x2.
3-2 Tag_0x1 R/W IEEE 802.1p mapping. The value in this field is used as 0x0
the frame’s priority when its IEEE 802.1p tag has a value
of 0x1.
1-0 Tag_0x0 R/W IEEE 802.1p mapping. The value in this field is used as 0x0
the frame’s priority when its IEEE 802.1p tag has a value
of 0x0.
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Register 13 (0x0D): Global Control 11

Q

Bit Name R/W Description Default
7-6 Tag_0x7 R/W IEEE 802.1p mapping. Theavalue in thisfield iswsed as 0x3
the frame’s priority when EE 802.1p t s avalue
of Ox7. N o\
5-4 Tag_0x6 R/W IEEE 802.1p mappingl T gﬁj; W WS fieldis a 0x3
the frame’s priority whehits | 80R 1p(tag(has a\alye
of 0x6. N
3-2 Tag 0x5 | R/W | IEEE 802.1p mappifig. lud\n this i Wd as | Ox2
the frame’s prior en its 80R. asavalue
<6N)\X5' VAN K
1-0 Tag Ox4 |RW |1 02.{1p rrappg\ The Velud\n this ffeld is used as 0x2
<\ theNrame’ p whgNts 80.1p tag has a value
TN of 0xa. &5/\
Register 14 (0x0E)¥\Iw§I % >
Bit Name | <|§IW bgsérih{ic;?r) \\ Default
7 Unkng eny pa M;}}‘ unknown destination MAC addressesto | O
Pack spacified pri(sYin bits [2:0] of this register.
t
N AN
RELZELN e
6-3 W W Réserved 0x0
— Do not change the default values.
2-0 \g Specify which port(s) to send packets with unknown 111
destination MAC addresses. This feature is enabled by bit
[7] of this register.
Bit 2 stands for port 3.
Bit 1 stands for port 2.
Bit 0 stands for port 1.
An ‘1" includes a port.
An ‘0’ excludes a port.
Register 15 (0x0F): Global Control 13
Bit Name R/W Description Default
7-3 PHY R/W | 00000 : N/A 00001
Address 00001 : Port 1 PHY address is Ox1
00010 : Port 1 PHY address is 0x2
11101 : Port 1 PHY address is 0x29
11110 : N/A
11111 : N/A
Note:
Port 2 PHY address = (Port 1 PHY address) + 1
2-0 Reserved | RO Reserved 000
Do not change the default values.
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Port Registers

The following registers are used to enable features that are“assigned on a per port basis. The register bit

assignments are the same for all ports, but the address for each po

Register 16 (0x10): Port 1 Control 0
Register 32 (0x20): Port 2 Control 0
Register 48 (0x30): Port 3 Control 0

S
N\

ifferent, as indicated.

Bit

Name

R/IW

AN
NSO

Description /\\ %

Default

7

Broadcast
Storm
Protection
Enable

R/W

0

DiffServ

Priority <
Classification
Enable

R/W

=1, enable prgadca rmRrotacti \k)r\J
ingress packets onpo
<\ =0, Wad’%ﬂo otech

a@iﬁ pri ri\fyg:?sification for
atketsAIPvAand\|Pv6) on port
i e DiffServ fungtion

802.1p Priori
Classification
Enable

isable\802.1p

1\@3@ bZ.\lQ,p(fority classification for
\i%\es ackets on port

7

“892.1p” classification is not enabled or fails to
assify.

= 01, ingress packets on port will be

classified as priority 1 queue if “Diffserv” or

“802.1p” classification is not enabled or fails to

classify.

=10, ingress packets on port will be

classified as priority 2 queue if “Diffserv” or

“802.1p” classification is not enabled or fails to

classify.

mﬁgs packets on port will be
$ jffed as priority 0 queue if “Diffserv” or

= 11, ingress packets on port will be

classified as priority 3 queue if “Diffserv” or
“802.1p” classification is not enabled or fails to
classify.

Note: “DiffServ”, “802.1p” and port priority can
be enabled at the same time. The OR’ed result of
802.1p and DSCP overwrites the port priority.

00

Tag Insertion

R/W

= 1, when packets are output on the port, the
switch will add 802.1p/q tags to packets without
802.1p/q tags when received. The switch will not
add tags to packets already tagged. The tag

inserted is the ingress port’s “port VID”.
= 0, disable tag insertion

Tag Removal

R/W

=1, when packets are output on the port, the
switch will remove 802.1p/q tags from packets
with 802.1p/q tags when received. The switch will
not modify packets received without tags.

= 0, disable tag removal

TX Multiple
Queues Select
Enable

R/W

=1, the port output queue is split into four priority
queues.

= 0, single output queue on the port. There is no
priority differentiation even though packets are

classified into high or low priority.
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Register 17 (0x11): Port 1 Control 1
Register 33 (0x21): Port 2 Control 1
Register 49 (0x31): Port 3 Control 1

Bit Name R/W Description Default
7 Sniffer Port RW | =1, Portis desi aﬁ@ sniffer port andwill 0
transmit packets|that afe pnqnitoreq.
=0, Port is a norrral
6 Receive Sniff R/W =1, All packet$ rec 0
marked as
Q the dest
N
5 Transmit Gni )?/W ﬁge?on the port will be 0
red packets” and forwarded to
sniffer port”
4 Doub T\z\ag =\, ﬁcﬂ(ets will be tagged with port default 0
g wfihgress port regardless of the original
paxkets are tagged or not
x \ = 0, do not double tagged on all packets
3 io\ritjy R/W =1, if the packet’s “user priority field” is greater 0
Cxilin than the “user priority field” in the port default tag
register, replace the packet’s “user priority field”
with the “user priority field” in the port default tag
register.
= 0, do not compare and replace the packet’s
‘user priority field”
2-0 Port VLAN R/W Define the port’s egress port VLAN membership. | 111
membership The port can only communicate within the

membership. Bit 2 stands for port 3, bit 1 stands
for port 2, bit 0 stands for port 1.

An ‘1’ includes a port in the membership.
An ‘0’ excludes a port from membership.
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Register 18 (0x12): Port 1 Control 2
Register 34 (0x22): Port 2 Control 2
Register 50 (0x32): Port 3 Control 2

Bit Name R/W Description \ \ ( Default
7 Reserved R/W Reserved \) 0
Do not change tha defaif\alue. N N

6 Ingress VLAN =1, the switch will ¥jscar éej/ 0

Filtering

filt

5 Discard non isca })qdc}ets whose VID 0

PVID Packet ss poxt default VID.

\ wilal ysenable full duplex flow control on | Pin value during
regafdless of AN result. reset:

duplex flow control is enabled based on For port 1,

4 Force Fl R
Contrg
s 3 ult. P1FFC pin
For port 2,
§ P2FFC pin

For port 3, this
bit has no
meaning. Flow
control is set by
Reg. 6, bit 5.

3 Back Pressure | R/W =1, enable port’s half duplex back pressure 0

Enable = 0, disable port’s half duplex back pressure

2 Transmit R/W = 1, enable packet transmission on the port 1

Enable = 0, disable packet transmission on the port

1 Receive R/W =1, enable packet reception on the port 1

Enable = 0, disable packet reception on the port

0 Learning R/W =1, disable switch address learning capability 0

Disable = 0, enable switch address learning

Note: Bits [2:0] are used for spanning tree support.
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Register 19 (0x13): Port 1 Control 3
Register 35 (0x23): Port 2 Control 3
Register 51 (0x33): Port 3 Control 3
Bit Name R/W Description Default
7-0 Default Tag RW | Port's default ta c@ing 0x00

[15:8] 7-5 : User griokity bits

30\£D\EJ\

Register 20 (0x14): Port 1 Contr W
Register 36 (0x24): Port.2 Cont
Register 52 (0x34): 3Contro 4

Bit Name \ ( rlr}t(bq\) Default
7-0 Default Tag wtalnlng 0x01
[7:0] /(\ 7-0: WD[¥:0]

Note: Registe Wnding to other ports) serve two purposes:

Bit \@me/ R/W Description Default
7-4 Reserved R/W Reserved 0x0

Do not change the default values.
3-2 Limit Mode R/W Ingress Limit Mode 00

These bits determine what kinds of frames are
limited and counted against ingress rate limiting.

=00, limit and count all frames

=01, limit and count Broadcast, Multicast, and
flooded unicast frames

=10, limit and count Broadcast and Multicast
frames only

=11, limit and count Broadcast frames only
1 Count IFG R/W Count IFG bytes 0

=1, each frame’s minimum inter frame gap
(IFG) bytes (12 per frame) are included in
Ingress and Egress rate limiting calculations.

=0, IFG bytes are not counted.
0 Count Pre R/W Count Preamble bytes 0

=1, each frame’s preamble bytes (8 per
frame) are included in Ingress and Egress rate
limiting calculations.

=0, preamble bytes are not counted.
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Register 22 (0x16): Port 1 Control 6
Register 38 (0x26): Port 2 Control 6
Register 54 (0x36): Port 3 Control 6

Bit Name R/W Description Default
7-4 Ingress Pri1 R/W 0x0
Rate
ﬁ\/ 110 = 80 Mbps
§ 1111 = 88 Mbps
Note: For 10BT, rate settings above 10Mbps are
set to the default value 0000 (Not limited).
3-0 R/W Ingress data rate limit for priority 0 frames 0x0

Ingress|Pri0
te

Ingress traffic from this priority queue is shaped
according to the ingress rate selected below:
0000 = Not limited (Default)

0001 = 64 Kbps

0010 = 128 Kbps

0011 = 256 Kbps

0100 = 512 Kbps

0101 =1 Mbps

0110 = 2 Mbps

0111 =4 Mbps

1000 = 8 Mbps

1001 = 16 Mbps

1010 = 32 Mbps

1011 = 48 Mbps

1100 = 64 Mbps

1101 = 72 Mbps

1110 = 80 Mbps

1111 = 88 Mbps

Note: For 10BT, rate settings above 10Mbps are
set to the default value 0000 (Not limited).
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Register 23 (0x17): Port 1 Control 7
Register 39 (0x27): Port 2 Control 7
Register 55 (0x37): Port 3 Control 7

Bit Name R/W Description Default
7-4 Ingress Pri3 R/W 0x0
Rate
ﬁ\/ 110 = 80 Mbps
§ 1111 = 88 Mbps
Note: For 10BT, rate settings above 10Mbps are
set to the default value 0000 (Not limited).
3-0 R/W Ingress data rate limit for priority 2 frames 0x0

Ingress|Pri2
te

Ingress traffic from this priority queue is shaped
according to the ingress rate selected below:
0000 = Not limited (Default)

0001 = 64 Kbps

0010 = 128 Kbps

0011 = 256 Kbps

0100 = 512 Kbps

0101 =1 Mbps

0110 = 2 Mbps

0111 =4 Mbps

1000 = 8 Mbps

1001 = 16 Mbps

1010 = 32 Mbps

1011 = 48 Mbps

1100 = 64 Mbps

1101 = 72 Mbps

1110 = 80 Mbps

1111 = 88 Mbps

Note: For 10BT, rate settings above 10Mbps are
set to the default value 0000 (Not limited).

June 2005

67

M9999-063005



Micrel KS8893M/ML/MI

Register 24 (0x18): Port 1 Control 8
Register 40 (0x28): Port 2 Control 8
Register 56 (0x38): Port 3 Control 8

Bit Name R/W Description Default

7-4 Egress Pri1 R/W Egress data ratg Iih\'ktjo 0x0
Rate .

Egress traffic fro
according to the

<
\

Note: For 10BT, rate settings above 10Mbps are
set to the default value 0000 (Not limited).

When TX multiple queue select enable is off
(only 1 queue per port), rate limiting applies only
to priority O queue.

v
%@
&

3-0 \Egizyz’rio R/W Egress data rate limit for priority 0 frames. 0x0

Egress traffic from this priority queue is shaped
according to the egress rate selected below:

0000 = Not limited (Default)
0001 = 64 Kbps
0010 = 128 Kbps
0011 = 256 Kbps
0100 = 512 Kbps
0101 = 1 Mbps
0110 = 2 Mbps
0111 = 4 Mbps
1000 = 8 Mbps
1001 = 16 Mbps
1010 = 32 Mbps
1011 = 48 Mbps
1100 = 64 Mbps
1101 = 72 Mbps
1110 = 80 Mbps
1111 = 88 Mbps

Note: For 10BT, rate settings above 10Mbps are
set to the default value 0000 (Not limited).

When TX multiple queue select enable is off
(only 1 queue per port), rate limiting applies only
to priority 0 queue.
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Register 25 (0x19): Port 1 Control 9
Register 41 (0x29): Port 2 Control 9
Register 57 (0x39): Port 3 Control 9

Bit Name R/W Description Default

7-4 Egress Pri3 R/W Egress data ratg Iih\'ktjo 0x0
Rate .

Egress traffic fro
according to the

<
\

Note: For 10BT, rate settings above 10Mbps are
set to the default value 0000 (Not limited).

When TX multiple queue select enable is off
(only 1 queue per port), rate limiting applies only
to priority O queue.

v
%@
&

3-0 \Egizyz’rm R/W Egress data rate limit for priority 2 frames 0x0

Egress traffic from this priority queue is shaped
according to the egress rate selected below:

0000 = Not limited (Default)
0001 = 64 Kbps
0010 = 128 Kbps
0011 = 256 Kbps
0100 = 512 Kbps
0101 = 1 Mbps
0110 = 2 Mbps
0111 = 4 Mbps
1000 = 8 Mbps
1001 = 16 Mbps
1010 = 32 Mbps
1011 = 48 Mbps
1100 = 64 Mbps
1101 = 72 Mbps
1110 = 80 Mbps
1111 = 88 Mbps

Note: For 10BT, rate settings above 10Mbps are
set to the default value 0000 (Not limited).

When TX multiple queue select enable is off
(only 1 queue per port), rate limiting applies only
to priority 0 queue.
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Note: Most of the contents in registers 26-31 and registers 42-47Aor ports 1 and 2, respectively, can also be

accessed with the MIIM PHY registers.

Register 26 (0x1A): Port 1 PHY Special Control/Status
Register 42 (0x2A): Port 2 PHY Special Control/St
Register 58 (0x3A): Reserved, not applied to poFt\3

Bit Name Description \ \ / A Default

7 Vet 10M Short 1=Less than 1&meter3haet \ \ \ ) \V|0

6-5 Vct_result 00 = normal(condh 00

the status information is valid

re d.\
=\@:§Tﬂ1k pass 0

\Q =Wormal Operation

1 = Enable power saving 1
0 = Disable power saving

)
L LN,
44

1 = Perform Remote loopback, as follows: 0
Port 1 (reg. 26, bit 1 =‘1’)
Start: RXP1/RXM1 (port 1)
Loopback: PMD/PMA of port 1's PHY
End: TXP1/TXM1 (port 1)
Port 2 (reg. 42, bit 1 =‘1’)
Start: RXP2/RXM2 (port 2)
Loopback: PMD/PMA of port 2’'s PHY
End: TXP2/TXM2 (port 2)
0 = Normal Operation

0 Vct_fault_count[8] | RO Bit[8] of VCT fault count 0
Distance to the fault.

It's approximately 0.4m*vct_fault_count[8:0]

Register 27 (0x1B): Port 1 LinkMD Result
Register 43 (0x2B): Port 2 LinkMD Result
Register 59 (0x3B): Reserved, not applied to port 3

Bit Name R/W Description Default

7-0 Vct_fault_count[7:0] | RO Bits[7:0] of VCT fault count 0x00
Distance to the fault.

It's approximately 0.4m*Vct_fault_count[8:0]
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Register 28 (0x1C): Port 1 Control 12
Register 44 (0x2C): Port 2 Control 12

Register 60 (0x3C): Reserved, not applied to port 3\/\

RN

Bit Name R/W | Description \\ \ ) Default
7 Auto R/W = 0, disable auto'Reg ; \Qi ndrdu For port 1,
Negotiation are determined by bits 6 ter. 1ANEN pin
Enable = 1, auto negotia value during
reset.
For port 2,
P2ANEN pin
value during
reset
A A v

6 Force Spéed \\[ R/W 1, forad 106B TR disabled (bit 7) For port 1,

BTif AN is disabled (bit 7) P1SPD pin
value during
reset.

For port 2,

P2SPD pin

value during
f\ reset.

5 or¢eNQup 1, forced full duplex if (1) AN is disabled or (2) For port 1,
AN is enabled but failed. P1DPX pin
= 0, forced half duplex if (1) AN is disabled or (2) | Value during
AN is enabled but failed. reset.

For port 2,
P2DPX pin
value during
reset.

4 Advertise Flow | R/W =1, advertise flow control (pause) capability ADVFC pin

Control - o value during
. = 0, suppress flow control (pause) capability from
capability transmission to link partner reset.

3 Advertise R/W =1, advertise 100BT full duplex capability 1

10087 Ful = 0, suppress 100BT full duplex capability from
uplex transmission to link partner
Capability
2 Advertise R/W =1, advertise 100BT half duplex capability 1
|1300||3T Half =0, suppress 100BT half duplex capability from
upiex transmission to link partner
Capability
1 Advertise R/W =1, advertise 10BT full duplex capability 1
I1DOBT Full = 0, suppress 10BT full duplex capability from
uplex transmission to link partner
Capability

0 Advertise R/W =1, advertise 10BT half duplex capability 1

10BT Half =0, suppress 10BT half duplex capability from
Duplex transmission to link partner
Capability

June 2005

71

M9999-063005



Micrel KS8893M/ML/MI

Register 29 (0x1D): Port 1 Control 13
Register 45 (0x2D): Port 2 Control 13
Register 61 (0x3D): Reserved, not applied to port 3

Bit Name R/W Description N \ > ( Default
LE

7 LED Off R/W =1, turn off all p ,JLED 0
LEDx_1, LEDx |

one.
=0, norma ration

6 Txdis R/ = 1, disable the pdits transinitter \\ > 0
\QO, ormal oberatio
N\
to- ot c\)\\>

5 Restart AN RIW S\gﬁ;@g})@\u}x
(\ (_ = 0, neral opération

4 Disable Fa¢- Q} /W\ =\{,Yjsa thdetection and pattern 0
end Fault rangmMission. Note: Only port
enable,fa
S

nd fault detection and pattern 1 supports fiber.
tr issio This bit is
applicable to
(\ port 1 only.

3 ower Bow M/ =1, power down 0
= 0, normal operation

2 Adto || RW | =1, disable auto MDI/MDI-X function 0
I/MD =0, enable auto MDI/MDI-X function For port 2,
P2MDIXDIS pin
value during
reset.
1 Force MDI R/W If auto MDI/MDI-X is disabled, 0
=1, force PHY into MDI mode (transmit on For port 2,
RXP/RXM pins) P2MDIX pin
= 0, force PHY into MDI-X mode (transmit on \r/:;:? during
TXP/TXM pins) )
0 Loopback R/W =1, perform loopback, as indicated: 0

Port 1 Loopback (reg. 29, bit 0 = ‘1’)
Start: RXP2/RXM2 (port 2)
Loopback: PMD/PMA of port 1's PHY
End: TXP2/TXM2 (port 2)

Port 2 Loopback (reg. 45, bit 0 = ‘1’)
Start: RXP1/RXM1 (port 1)
Loopback: PMD/PMA of port 2’s PHY
End: TXP1/TXM1 (port 1)

= 0, normal operation
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Register 30 (Ox1E): Port 1 Status 0
Register 46 (0x2E): Port 2 Status 0
Register 62 (0x3E): Reserved, not applied to port 3

Bit Name R/W Description N \ > Default
7 MDI-X Status RO =1, MDI-X 0
=0, MDI L }
6 AN Done RO =1, auto- negohahﬁ\com&h&i\\ Q \ 0
= 0, auto-negotiatioh not ete
5 Link Good =1, link goo 0
=0, link nofgo d
4 Partner Flow R =11 W}ﬂ\aus }s@péble 0
Control =0, link part 0OW _coRtrok(pauge) capable
Capability CQ (k-pa\he\
3 Partner 1;\}% RO p\aptﬁer Ayptex capable 0
Full Dupl ( = 0 I| artn ull duplex capable
Capabilit
2 Partner 1002\’& = “ W half duplex capable 0
Half Duplex \ K\parther 00BT half duplex capable
Capability—~_
1 Partnep0OBT 0 pa hér 10BT full duplex capable 0
Full A\ \ ftner not 10BT full duplex capable
Bapebllé
0 Partner fe) I|nk partner 10BT half duplex capable 0
(b Kgg \%E\\ 0 link partner not 10BT half duplex capable
ili
ort 1 Status 1
2 Status 1
63 (0x3K): Port 3 Status 1
R/W Description Default
R/W 1 = HP Auto MDI/MDI-X mode 1
0 = Micrel Auto MDI/MDI-X mode Note: Only ports
1and 2 are
PHY ports.
This bit is not
applicable to
port 3 (MIl).
6 Reserved RO Reserved 0
Do not change the default value.
5 Polrvs RO 1 = polarity is reversed 0
0 = polarity is not reversed Note: Only ports
1and 2 are
PHY ports.
This bit is not
applicable to
port 3 (MII).
4 Transmit Flow RO 1 = transmit flow control feature is active 0
Control Enable 0 = transmit flow control feature is inactive
3 Receive Flow RO 1 = receive flow control feature is active 0

Control Enable

0 = receive flow control feature is inactive
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Register 31 (0x1F): Port 1 Status 1 (continued)
Register 47 (0x2F): Port 2 Status 1 (continued)
Register 63 (0x3F): Port 3 Status 1 (continued)

Bit Name R/W Description Default

2 Operation RO 1 = link speed is 10&4@5 0
Speed 0 = link speed is |1 bp{\

1 Operation RO 1 = link duplex is fyl % )
Duplex 0 = link duplex j ?%( x & \b

0 Far-end Fault \\J 0

Note: Only port
1 supports fiber.
This bit is
applicable to
port 1 only.

implement a fully decoded, 128-bit DSCP (Differentiated Services
termine priority from the ToS (Type of Service) field in the IP header.

i6rity Control Register 0

Bit l&‘qmé\\j RIW Description Default

7-6 CP[F:6] R/W The value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0x0C.

5-4 DSCP[5:4] R/W The value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0x08.

3-2 DSCP[3:2] R/W The value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0x04.

1-0 DSCPI[1:0] R/W The value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0x00.
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Register 97 (0x61): TOS Priority Control Register 1

N\

priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0x20.

Bit Name R/W Description Default
7-6 DSCP[15:14] R/W The value in this fieldis used as the frame 00
priority when bits [
TOS/DiffServ/TrN<\ i
5-4 DSCP[13:12] R/W The value in this figld i )JO
priority when bi
TOS/DiffSe
3-2 DSCP[11:10] | R/ alue i the ¥yime’s 00
|or| y 'g'|P
(_ |ff , is Ox14.
1-0 pscra:sN < Iu A th\sﬁem s used as the frame’s 00
of the frame’s IP
erv rafflc Class value is 0x10.
(X
ister 9(8’('0)(6{ TOS mn Register 2
Bit \ ane, w NDéscription Default
7-6( Y CR[2322 VW~ The value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
Y\ TOS/DiffServ/Traffic Class value is 0x2C.
5-4 DSCP[21:20] R/W The value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0x28.
3-2 DSCP[19:18] R/W The value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0x24.
1-0 DSCP[17:16] R/W The value in this field is used as the frame’s 00
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Register 99 (0x63): TOS Priority Control Register 3

N\

priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0x40.

Bit Name R/W Description Default
7-6 DSCP[31:30] R/W The value in this fieldis used as the frame 00
priority when bits [
TOS/DiffServ/TrN<\ i
5-4 DSCP[29:28] R/W The value in this figld i )JO
priority when bi
TOS/DiffSe
3-2 DSCP[27:26] | R/ alue i the ¥yime’s 00
|or| y 'g'|P
(_ |ff ‘ is 0x34.
1-0 pscpi25:24] € | & Iu A th\sﬁem s used as the frame’s 00
of the frame’s IP
erv rafflc Class value is 0x30.
ister 1m %S\\r}r\\c\ ol Register 4
Bit \ NDéscription Default
7-6( Y C 3938 W\/ The value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
Y\ TOS/DiffServ/Traffic Class value is 0x4C.
5-4 DSCP[37:36] R/W The value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0x48.
3-2 DSCP[35:34] R/W The value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0x44.
1-0 DSCP[33:32] R/W The value in this field is used as the frame’s 00
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Register 101 (0x65): TOS Priority Control Register 5

priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0x60.

Bit Name R/W Description \ Default
7-6 DSCP[47:46] R/W The value in this field is used as the\fratve’s 00
priority when bits [7:2] of the frame’s
TOS/DiffServ/Traffi ss valm
N o)
5-4 DSCP[45:44] | RW | The value in this fiel\s0sedasHe frame’ 00
priority when bits [X:2] of frange’ IPQ
TOS/DiffServ/Traffis Clasg’vale | 58\
3-2 DSCP[43:42] | RMW.._ | The value inNhis field i @e‘s 00
prioritfy wher pits [K2
\TsDiff@/ i s 0%54.
O AN
1-0 DSCP[41 40]RA/W The valde in idused as the frame's 00
pRom b
\ TS lass value is 0x50.
I~ N
Register 102 (0@: M\ngster 6
Bt~ mame \ RN( bQMption Default
7-6 S 5: N/ e value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0x6C.
ANERN
5-4 \D§CP 3\52-]-/ R/W The value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0x68.
3-2 DSCP[51:50] R/W The value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0x64.
1-0 DSCP[49:48] R/W The value in this field is used as the frame’s 00
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Register 103 (0x67): TOS Priority Control Register 7

priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0x80.

Bit Name R/W Description \ Default
7-6 DSCP[63:62] R/W The value in this field is used as the\fratve’s 00
priority when bits [7:2] of the frame’s
TOS/DiffServ/Traffi ss valm
N o)
5-4 DSCP[61:60] | RW | The value in this fiel\is\0sedasHe frame’ 00
priority when bits [X:2] of frange’ IPQ
TOS/DiffServ/Traffis Clasg’vale | 78\
3-2 DSCP[59:58] | RMW.A_ | The value inNhis field i @e‘s 00
prioritfy wher pits [K2
\TsDiff@/ i s 0%74.
O AN
1-0 DSCP[57 56]k/§/w The valde in idused as the frame's 00
pRom b
\ TS lass value is 0x70.
I~ N
Register 104 (0@: m\w&gister 8
Bt~ mame \ RN( bQMption Default
7-6 S 1: N/ e value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0x8C.
ANERN
5-4 \D§CP %8-]-/ R/W The value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0x88.
3-2 DSCP[67:66] R/W The value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0x84.
1-0 DSCP[65:64] R/W The value in this field is used as the frame’s 00
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Register 105 (0x69): TOS Priority Control Register 9

Bit Name R/W Description \ Default
7-6 DSCP[79:78] R/W The value in this field is used as the\fratve’s 00
priority when bits [7:2] of the frame’s
TOS/DiffServ/Traffi ss valm
N o)
5-4 DSCP[77:76] | RIW | The value in this fiel\is0sedasHe frame’ 00
priority when bits [X:2] of frange’ IPQ
TOS/DiffServ/Traffis Clasg’vale | 98\

3-2 DSCP[75:74] R/VVQ The value inNhis fi 's 00

prioritfy wher pits [K2 @e
\TsDiff@ i is 0k94.
AN
in

1-0 DSCP[73 72]RA/W The v idused as the frame's 00

/
pRom b
\ TOS/DifS ic Zlass value is 0x90.

S~ N
Register 106 (0@): MWegister 10
Bt~ mame \ RN( bQMption Default
7-6 S 7: N/ e value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is OXAC.
ANERN
5-4 \D§CP 5\8#]-/ R/W The value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is OxA8.
3-2 DSCP[83:82] R/W The value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is OxA4.
1-0 DSCP[81:80] R/W The value in this field is used as the frame’s 00

priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is OxAO.
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Register 107 (0x6B): TOS Priority Control Register 11

Bit Name R/W Description \ Default

7-6 DSCP[95:94] R/W The value in this field is used as the\fratve’s 00
priority when bits [7 2] of the frame S
TOS/DiffServ/Traffi ss val

5-4 DSCP[93:92] R/W The value in thls |eI 00

3-2 DSCP[91:90] 00

1-0 DSCP[89 88]& 00

Register 108 (0@) MWeglster 12

Bt~ Name s\c/ptlon Default

7-6 ﬁﬂ@ e value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is OxCC.

5-4 \§CP 10T100] | RW | The value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0xC8.

3-2 DSCP[99:98] R/W The value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0xC4.

1-0 DSCP[97:96] R/W The value in this field is used as the frame’s 00

priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0xCO.
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Register 109 (0x6D): TOS Priority Control Register 13

priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is 0xEO.

Bit Name R/W Description \ Default

7-6 DSCP[111:110] | RIW The value in this field is used as the\frale’s 00
priority when bits [7:2] of the frame’s
TOS/DiffServ/Traffi ss valyé is

5-4 DSCP[109:108] | R/W The value in this§el 00
priority when bits
TOS/DiffServ/T

3-2 DSCP[107:106] 00

1-0 DSCP[10 :10\% 00

Register 110 (0@) M\S}E}R&glster 14

Bt~ Name s\c/ptlon Default

7-6 ﬁﬂ@ e value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is OXEC.

5-4 \§CP 117446 | RW | The value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is OxES8.

3-2 DSCP[115:114] | RIW The value in this field is used as the frame’s 00
priority when bits [7:2] of the frame’s IP
TOS/DiffServ/Traffic Class value is OxE4.

1-0 DSCP[113:112] | RIW The value in this field is used as the frame’s 00
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Register 111 (0x6F): TOS Priority Control Register 15

Bit Name R/W Description \ Default
7-6 DSCP[127:126] | RIW The value in this field is used as the\frale’s 00

priority when bits [7:2] of the frame’s

TOS/DiffServ/Traffi sS val eis

N (\

5-4 DSCP[125:124] | RIW The value in this\§ield\j 00

priority when bits

TOS/DiffServ/T

00

priority wh

\sDiﬁ@/
AN

3-2 DSCP[123:122] R/WQ The value i

1-0 DSCP[12 :12\%/\R/W

in {is el Wd as the frame’s 00
i bits’[7:2) of the frame’s IP
DiffS raffic Llass value is 0xFO.

Registefs witch engine’s MAC address. This 48-bit address is used as the Source
Adgress for flow control (PAUSE) frame.

Reyist Address Register 0

Bit R/W Description Default

7-0 R/W 0x00

Register 113 (0x71): MAC Address Register 1

Bit Name R/W Description Default

7-0 MACA[39:32] R/W 0x10

Register 114 (0x72): MAC Address Register 2

Bit Name R/W Description Default

7-0 MACA[31:24] R/W OxA1

Register 115 (0x73): MAC Address Register 3

Bit Name R/W Description Default

7-0 MACA[23:16] R/W OxFF

Register 116 (0x74): MAC Address Register 4

Bit Name R/W Description Default

7-0 MACA[15:8] R/W OxFF

Register 117 (0x75): MAC Address Register 5

Bit Name R/W Description Default

7-0 MACA[7:0] R/W OxFF
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Registers 118 to 120

Registers 118 to 120 are User Defined Registers (UDRs). Theseare general purpose read/write registers that can
be used to pass user defined control and status information betweer theg KS8893M and the external processor.

Register 118 (0x76): User Defined Register 1

Bit Name R/W | Description \\ \ ) Default

7-0 UDRH1 RIW LN\ / & 0x00
RN

Register 119 (0x77): User Defined Register 2 RN

Bit Name R/W Descriptio<\\ R N Default

7-0 UDR2 R/ A~ \ 0x00

%
by NN\
Register 120 (0x78): U(se{ Defin g stg&

Bit Name )RNV( Desa'ib\ion /(\ > Default
\ ~

7-0 UDR3 \\( B 0x00
\Q ~_"

Registers 121 to 1
Registers 121 tq 11 provida re Ml ccess to the static MAC address table, VLAN table, dynamic MAC

address tab na Ml u )
G%?” 1 (@x79)\Indi s Control 0

e
A
Bit\ N h}‘a\mk\\ \ ﬁ/w Description Default

5 e\d\) MV Reserved 000
Do not change the default values.

4 NRdad igh / R/W =1, read cycle 0
Write Low = 0, write cycle
3-2 Melect R/W 00 = static MAC address table selected 00

01 = VLAN table selected
10 = dynamic MAC address table selected
11 = MIB counter selected

1-0 Indirect R/W Bits [9:8] of indirect address 00
Address High

Register 122 (0x7A): Indirect Access Control 1

Bit Name R/W Description Default

7-0 Indirect R/W Bits [7:0] of indirect address 0000_0000
Address Low

Note: A write to register 122 triggers the read/write command. Read or write access is determined by register 121 bit 4.

Register 123 (0x7B): Indirect Data Register 8

Bit Name R/W Description Default
7 CPU Read RO This bit is applicable only for dynamic MAC 0
Status address table and MIB counter reads.

=1, read is still in progress
= 0, read has completed

6-3 Reserved RO Reserved 0000
2-0 Indirect Data RO Bits [66:64] of indirect data 000
[66:64]
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Register 124 (0x7C): Indirect Data Register 7

Bit Name R/W Description \ Default
7-0 Indirect Data R/W Bits [63:56] of indirect data 0000_0000
[63:56]
Register 125 (0x7D): Indirect Data Register 6 ‘\&> O\
Bit Name R/W Description K \ \// A Default
7-0 Indirect Data | RIW | Bits [55:48] of indir&ct daté< \ Q b 0000_0000
[55:48]
Reglster 126 (0X7E): IndlrectRata ReglsterQ \J\\
Name RIW\ \Qes ription > Default
7-0 Indirect Data \\e\i\io@of IWW 0000_0000
[47:40] N\
Reglster 127 (0x7Fxn§|;§\3§\§ Mq B
Name Default
7-0 Indlrezc:%{ata Aibv\ B\Wdlrect data 0000_0000
[39:3
Register 28 (0x N %\ct\%\a\k/e\g%ter 3
Bit(\ / \QN( \6escription Default
|n?re§@a§a \ \Ry/ Bits [31:24] of indirect data 0000_0000
RM (0&;1): Adirect Data Register 2
Name ) R/W Description Default
7-0 Indirect Data R/W Bits [23:16] of indirect data 0000_0000
[23:16]
Register 130 (0x82): Indirect Data Register 1
Bit Name R/W Description Default
7-0 Indirect Data R/W Bits [15:8] of indirect data 0000_0000
[15:8]
Register 131 (0x83): Indirect Data Register 0
Bit Name R/W Description Default
7-0 Indirect Data R/W Bits [7:0] of indirect data 0000_0000

[7:0]

Registers 132 to 141

Reserved registers 132 to 141 are used by Micrel for internal testing only. Do not change the values of these

registers.

Register 132 (0x84): Digital Testing Status 0

Bit Name R/W Description Default

7-3 Reserved RO Factory testing 00000

2-0 Om_split RO Factory testing 000
Status
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Register 133 (0x85): Digital Testing Control 0

Bit Name R/W Description \ Default
7-0 Reserved R/W Factory testing 0x00
Dbg[7:0]

Register 134 (0x86): Ana

log Testing Control 0 ‘\ Q 9
R/W

Bit Name Description \pefault
7-0 Reserved R/W Factory testing 0x00
(dgt_actl0) \\X \\ )\>
Register 135 (0x87): Analog ng ntro 1 x \J\\>
Bit Name b\sé(lp@ Default
7-0 Reserved(&\)?/W (*acﬁmnm 0x00
Reglster 136 (0x88): Io\‘e\\%\\\gr&
Name D\\NQ'I:IOI) Default
7-0 Rese d /\ﬁ\ ﬁ;@ testing 0x00
\(dgt actl2)
Re@lz 1&(&:{\)&\\95\\9\\an9 Control 3
hj\t \ Description Default
7-0 Sse }d\j R/W Factory testing 0x00
(dgt_actl3)
RegisteMA): Analog Testing Status
Bit Name R/W Description Default
7-0 Reserved RO Factory testing 0x00
Register 139 (0x8B): Analog Testing Control 4
Bit Name R/W Description Default
7-0 Reserved R/W Factory testing 0x00
(dgt_actl4)
Register 140 (0x8C): QM Debug 1
Bit Name R/W Description Default
7-0 Reserved RO Factory testing 0x00
QM_Debug bit[7:0]
Register 141 (0x8D): QM Debug 2
Bit Name R/W Description Default
7-1 Reserved RO Reserved 0000_000
Do not change the default values.
0 Reserved RO Factory testing 0

QM_Debug bit[8]
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Static MAC Address Table

The KS8893M supports both a static and a dynamic MAC addre
(DA) look up, the KS8893M searches both tables to make a packet
Address (SA) look up, only the dynamic table is searched for aging, m

table. In response to a Destination Address
warding decision. In response to a Source
stion and learning purposes.

esult. If there is a DA match in both
able will not be aged out by the

The static DA look up result takes precedence over t
tables, the result from the static table is used.
KS8893M.

The static table can be accessed by an external i ' Nerfd 1°C interfaces. The external
processor performs all addition, modification and } ic M ptries.

Bit Name RW | /Deserip Default

57-54 FID A \XN\\T LN%\\EAQ }ne/of the 16 active 0000
53 usdFIN” _ |\rRw FIpF rstatlc table look ups 0
<\ Q < 0, Co Iy for static table look ups

52 Overri {\j,o rﬁd’e—p{)rt setting “transmit enable=0" or 0
“receiye gnable=0" setting

override

51 id R } 1, this entry is valid, the lookup result will be 0
\ <\ used
g (

= 0, this entry is not valid

< 50-48 \i'\?ivjr r}g\> \ﬁ/W These 3 bits control the forwarding port(s): 000
Pors 001, forward to port 1
010, forward to port 2

§ 100, forward to port 3

011, forward to port 1 and port 2
110, forward to port 2 and port 3
101, forward to port 1 and port 3
111, broadcasting (excluding the
ingress port)

47-0 MAC Address R/W 48-bit MAC Address 0x0000_0000_0000

Table 16. Format of Static MAC Table (8 Entries)

Examples:

1. Static Address Table Read (Read the 2 Entry)

Write to reg. 121 (0x79) with 0x10 /I Read static table selected
Write to reg. 122 (0x7A) with 0x01 /] Trigger the read operation
Then,

Read reg. 124 (0x7C), static table bits [57:56]
Read reg. 125 (0x7D), static table bits [55:48]
Read reg. 126 (0x7E), static table bits [47:40]
Read reg. 127 (0x7F), static table bits [39:32]
Read reg. 128 (0x80), static table bits [31:24]
Read reg. 129 (0x81), static table bits [23:16]
Read reg. 130 (0x82), static table bits [15:8]
Read reg. 131 (0x83), static table bits [7:0]

June 2005 86 M9999-063005



Micrel

KS8893M/ML/MI

2. Static Address Table Write (Write the 8" Entry)

Write to reg.
Write to reg.
Write to reg.
Write to reg.
Write to reg.

124 (0x7C), static table bits [57:56
125 (0x7D), static table bits [55:48]
126 (0x7E), static table bits [47:40]
127 (0x7F), static table
128 (0x80), static tabl

tN\[39:32
b :
Write to reg. 129 (0x81), static tableXi '
Write to reg. 130 (0x82), static tabls
Write to reg. 131 (0x83), static table
Write to reg. 121 (0x79) with 0x00
Write to reg. C

~— ~— — ~—

able selected
e write operation

VLAN Table

A1Q VLAN mode is enabled (register 5, bit 7 = 1),
at is associated with the ingress packet. This
membership as described in the following table.

this table will be
information include

Bit Namé, ¢
19 /\@id
18

-1

NN

\ﬁes\c}'ugtion Default
ié)éf{try is valid 1
=%/entry is invalid

@V\/ Specify which ports are members of the VLAN. If | 111

a DA lookup fails (no match in both static and
dynamic tables), the packet associated with this
VLAN will be forwarded to ports specified in this
field. For example, 101 means port 3 and 1 are in

—\ this VLAN.
12 o/ RMW | Filter ID. KS8893M supports 16 active VLANs 0x0
represented by these four bit fields. FID is the
mapped ID. If 802.1Q VLAN is enabled, the look
up will be based on FID+DA and FID+SA.
11-0 VID R/W IEEE 802.1Q 12 bits VLAN ID 0x001

Table 17. Format of Static VLAN Table (16 Entries)

If 802.1Q VLAN mode is enabled, KS8893M will assign a VID to every ingress packet. If the packet is untagged or
tagged with a null VID, the packet is assigned with the default port VID of the ingress port. If the packet is tagged
with non null VID, the VID in the tag will be used. The look up process will start from the VLAN table look up. If the
VID is not valid, the packet will be dropped and no address learning will take place. If the VID is valid, the FID is
retrieved. The FID+DA and FID+SA lookups are performed. The FID+DA look up determines the forwarding ports.
If FID+DA fails, the packet will be broadcast to all the members (excluding the ingress port) of the VLAN. If
FID+SA fails, the FID+SA will be learned.

Examples:

1. VLAN Table Read (read the 3" entry)
Write to reg. 121 (0x79) with 0x14
Write to reg. 122 (0x7A) with 0x02
Then,
Read reg. 129 (0x81), VLAN table bits [19:16]
Read reg. 130 (0x82), VLAN table bits [15:8]
Read reg. 131 (0x83), VLAN table bits [7:0]

/l Read VLAN table selected
/I Trigger the read operation
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2. VLAN Table Write (write the 7™ entry)
Write to reg. 129 (0x81), VLAN table bits [19:16
Write to reg. 130 (0x82), VLAN table bits [15:8]
Write to reg. 131 (0x83), VLAN table bits [7 0]
Write to reg. 121 (0x79) with 0x04
Write to reg. 122 (Ox7A) with 0x06

Dynamic MAC Address Table
The KS8893M maintains the dynamic MAC addr?ss\\le

ries

0] W how many valid entries in the table

0x3ff means 1K entries
0x001 means 2 entries
0x000 and bit 66 = 0 means 1 entry
0x000 and bit 66 = 1 means 0 entry

Bit Name R/W Desg(l&lop\ \\/ Default
71 Data Not (0] isqotrea ontin \’r{etrylng until this
Ready
N m}‘i\
70-67 Refervd.”  \RO_ NReservéd ¢\ \ )
66 MAG E (0] re is nojvalid entry in the table 1
\ %Mahd entries in the table
65-56 Ng of 00_0000_0000

55-54 \ Ti%@ §t@ \ RO 2 bits counter for internal aging
-52 Source Port RO The source port where FID+MAC is learned 00

00 : port1
01 : port 2
10 : port3

51-48 FID RO Filter ID 0x0

47-0 MAC Address RO 48-bit MAC Address 0x0000_0000_0000

Table 18. Format of Dynamic MAC Address Table (1K Entries)
Example:

Dynamic MAC Address Table Read (read the 1° entry and retrieve the MAC table size)

Write to reg. 121 (0x79) with 0x18
Write to reg. 122 (0x7A) with 0x00

Then,

Read reg.

Read reg.
Read reg.
Read reg.
Read reg.
Read reg.
Read reg.
Read reg.
Read reg.

123 (0x7B), bit [7]

dynamic table bits [66:64]
124 (0x7C), dynamic table bits [63:56]
125 (0x7D), dynamic table bits [55:48]
126 (0x7E), dynamic table bits [47:40]
127 (0x7F), dynamic table bits [39:32]
128 (0x80), dynamic table bits [31:24]
129 (0x81), dynamic table bits [23:16]
130 (0x82), dynamic table bits [15:8]
131 (0x83), dynamic table bits [7:0]

/l Read dynamic table selected
/I Trigger the read operation

/[ if bit 7 = 1, restart (reread) from this register
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MIB (Management Information Base) Counters

The KS8893M provides 34 MIB counters per port. These counters\are\used to monitor the port activity for network

management. The MIB counters have two format groups: “Per Port’

“All Port Dropped Packet.”

Bit Name R/W Descrlptloﬂ\ \ Default
31 Overflow RO | =1, counter ove W\» 0
=0, no ¢ou ve
30 Count valid RO | =1, countsrval Q N 0
=0, co,u\ valu is ot
29-0 Counter values RO Coy&er va 0
Wunters
“Per Port” ss. The base address offsets and address ranges for

Port 2, base f
Port 3, bagé

rt 1 MIB

offear/

(AN
Bommaramy,

Description

RxbPrstityByte \

Rx lo-priority (default) octet count including bad packets

B0\
Ox\

RXHIR ity Bytp

Rx hi-priority octet count including bad packets

0x2 \R»)(Un(}?rsizePkt Rx undersize packets w/ good CRC

0x3 RxFrajnents Rx fragment packets w/ bad CRC, symbol errors or alignment errors

0x4 RxOversize Rx oversize packets w/ good CRC (max: 1536 or 1522 bytes)

0x5 RxJabbers Rx packets longer than 1522 bytes w/ either CRC errors, alignment errors, or
symbol errors (depends on max packet size setting)

0x6 RxSymbolError Rx packets w/ invalid data symbol and legal packet size.

0x7 RxCRCError Rx packets within (64,1522) bytes w/ an integral number of bytes and a bad CRC
(upper limit depends on max packet size setting)

0x8 RxAlignmentError Rx packets within (64,1522) bytes w/ a non-integral number of bytes and a bad
CRC (upper limit depends on max packet size setting)

0x9 RxControl8808Pkts Number of MAC control frames received by a port with 88-08h in EtherType field

OxA RxPausePkts Number of PAUSE frames received by a port. PAUSE frame is qualified with
EtherType (88-08h), DA, control opcode (00-01), data length (64B min), and a valid
CRC

0xB RxBroadcast Rx good broadcast packets (not including error broadcast packets or valid multicast
packets)

0xC RxMulticast Rx good multicast packets (not including MAC control frames, error multicast
packets or valid broadcast packets)

0xD RxUnicast Rx good unicast packets

OxE Rx640Octets Total Rx packets (bad packets included) that were 64 octets in length

OxF Rx65t0127Octets Total Rx packets (bad packets included) that are between 65 and 127 octets in
length

0x10 Rx128t02550ctets Total Rx packets (bad packets included) that are between 128 and 255 octets in

length
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0x11 Rx256t05110ctets Total Rx packets (bad packets included) that are between 256 and 511 octets in
length

0x12 Rx512t010230ctets Total Rx packets (bad packets ﬁh%&hat are between 512 and 1023 octets in
length

0x13 Rx1024t015220ctets Total Rx packets @ad\packetg’incl that are between 1024 and 1522 octets in
length (upper IiRit ds an m?aa&p kit sixe setting)

0x14 TxLoPriorityByte Tx lo-priority gopd\ecteKCodgthinelyliing RANSEackets

0x15 TxHiPriorityByte Tx hi-priority goo}é octet\s\B«{nt\'@cl(Jdir(g\ﬁAbe\e&kets

0x16 TxLateCollision The numbWS\B\\d\Wthan 512 bit-times into the Tx of a
packet

0x17 TxPausePkts Numper\of\RAU\?(E\Q'a}r@Nahs’m{\ﬁqd>y a port

0x18 TxBroadcastPkts \ Tx éood bﬁ@s@s\f\gﬁe}\(ﬁst\in@ding error broadcast or valid multicast packets)

0x19 TxMuItlcastPgs\ N&Wt&&w including error multicast packets or valid broadcast

N\ ackels) A

Ox1A TxUnicas\Ekts} /\ No&(\@i&s\tjpaé((e\fs/

0x1B TxDeferred \/\ \Tne a ke a port for which the 1st Tx attempt is delayed due to the busy

0x1C TXTO’[&){(O"M/\ ﬁ\x\\@@l coMn, half duplex only

0x1D TxExée&s\s\ivo\oll\i\s'@\ cbxknﬁﬂ/frames for which Tx fails due to excessive collisions

/omﬁ\ (TxSinglesollision, N\Sub€essfully Tx frames on a port for which Tx is inhibited by exactly one collision
Ox1F kl'xl\{trlugl\q}*ls\lm \/§uccessfully Tx frames on a port for which Tx is inhibited by more than one collision

k\\\)\éo Port 1’s “Per Port” MIB Counters Indirect Memory Offsets

l9ame R/W Description Default
30 16 Reserved N/A Reserved N/A
15-0 Counter Value RO Counter Value 0

Table 21. Format of “All Port Dropped Packet” MIB Counters

“All Port Dropped Packet” MIB counters are read using indirect memory access. The address offsets for these
counters are shown in the following table:

Offset Counter Name Description

0x100 Port1 TX Drop Packets TX packets dropped due to lack of resources
0x101 Port2 TX Drop Packets TX packets dropped due to lack of resources
0x102 Port3 TX Drop Packets TX packets dropped due to lack of resources
0x103 Port1 RX Drop Packets RX packets dropped due to lack of resources
0x104 Port2 RX Drop Packets RX packets dropped due to lack of resources
0x105 Port3 RX Drop Packets RX packets dropped due to lack of resources

Table 22. “All Port Dropped Packet” MIB Counters Indirect Memory Offsets
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Examples:

1. MIB Counter Read (Read port 1 “Rx640ctets” Counte

Write to reg. 121 (0x79) with Ox1c
Write to reg. 122 (0x7A) with 0x0e

Then
Read reg. 128 (0x80), overflow bit
valid bit [30]

counter bi

/l'If bit 31 = 1, there was a counter overflow
/'If bit 30 = 0, restart (reread) from this register

, elnter bits [23:16]
2 counter bits [15:8]

edd (Read “Port1 TX Drop Packets” Counter)

ite toreg. 121 (0x79) with Ox1d /I Read MIB counter selected
\rite to reg. 122 (0x7A) with 0x00 /I Trigger the read operation

Read reg. 130 (0x82), counter bits [15:8]
Read reg. 131 (0x83), counter bits [7:0]

Additional MIB Counter Information
“Per Port” MIB counters are designed as “read clear.” These counters will be cleared after they are read.

“All Port Dropped Packet” MIB counters are not cleared after they are accessed and do not indicate overflow or
validity; therefore, the application must keep track of overflow and valid conditions.

To read out all the counters, the best performance over the SPI bus is (160+3)*8*200 = 260ms, where there are
160 registers, 3 overheads, 8 clocks per access, at 5MHz. In the heaviest condition, the counters will overflow in 2
minutes. It is recommended that the software read all the counters at least every 30 seconds.

A high performance SPI master is also recommended to prevent counters overflow.
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Absolute Maximum Ratings'" <\
Description Pins Value
Supply Storage -5}5’0«05\0
Supply Voltage Vopa, Vopap, Mpp oV
VDDATX: VDDAtxi\Qm( w \%
Input Voltage (all inputs) All Inputs kO%{/ 4@%

Output Voltage (all outputs) All Outp%ti\ N W
o~ AN
se

Lead Temperature (soldering, 1 \\/

Ng5™60 150°C

Storage Temperature (Ts)

Note:

the device at these
not implied. Maxj

Pa\'\ameter \ \ \ } Symbol Min Typ Max
ppiy Vol ge\) Vopa,Vopar,Vobc 1.14V 1.2V 1.26V
Vopatx,Voparx: Vopio 3.135V 3.3V 3.465V

Ambierh‘Q%;efl_tiy) o o
Temperatur Ta 0°C 70°C

Maximum Junction

Temperature T 125°C
Thermal Resistance Junction to .
Ambient® Oaa 32°CIW

Notes:

1. The device is not guaranteed to function outside its operating rating. Unused inputs must always be tied to an appropriate logic voltage
level (Ground to Vpp).

2. No (HS) heat spreader in this package.
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. T 1)
Electrical Characteristics A\

Parameter | symbol | Condition | Min Typ Max

Supply Current - Single-supply KS8893ML device only

100BASE-TX 0pe<<t}9 (AW}%\Utilization)
N JaN

100BASE-TX W
. . ladxio VDRA ARX;VDDIO= 3 120mA
(transceiver + digital I/O)

10BASE-T ON(K\\Q\@\\O% ation)

10BASE-T | VDD@{ |o 3.3V 90mA
Xi "
(transceiver + digital 1/0) (\ ’ 0/\

Supply Current - Dual- supply KS\8§9 d VI

1(%9&\ -T%MYPOHS @ 100% Utilization)

100BASE-TX
lad DA DDAP, VDDC = 1.2V TBD
(analog core + PLL + digital&ore)
100BASE-TX \\a
) . I DDATX, VDDARX, VDDIO = 3.3V TBD
(transceiver + dlglta I/ ’\
\g}BKSE-T Operation (All Ports @ 100% Utilization)
108 \> I VDDA, VDDAP, VDDC = 1.2V TBD
analog core + RLL X digital ade ’ ’ T
Kéi-; \Ql > lgdxio VDDATX, VDDARX, VDDIO = 3.3V TBD
(trangceiver + g|t
TTL In
Input nghw n 2.0V
Input Low Voltage 0 0.8V
Input Current lin Vin = GND ~ VDDIO -10pA 10pA
TTL Outputs
Output High Voltage Voh lonh = -8 MA 2.4V
Output Low Voltage Vai lo =8 MA 0.4V
Output Tri-State Leakage [loz| 10pA
100BASE-TX Transmit (measured differentially after 1:1 transformer)
Peak Differential Output Voltage Vo 1002 termination across differential | +0.95V +1.05V
output.
Output Voltage Imbalance Vimb 10002 termination across differential 2%
output
Rise/Fall Time T/ Ty 3ns 5ns
Rise/Fall Time Imbalance Ons 0.5ns
Duty Cycle Distortion +0.25ns
Overshoot 5%
Reference Voltage of ISET Vset 0.5V
Output Jitters Peak-to-peak 0.7ns 1.4ns

Note: 1. TA =25°C. Specification for packaged product only.
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Electrical Characteristics (continued)!”
Parameter | Symbol | Condition \ | Min | Typ | Max
10BASE-T Receive

Squelch Threshold Veq 5 mquarem 400mV

10BASE-T Transmit (measured differentially after i\\tén/je{n#gr) @Dkﬂ'\&\ NV

Peak Differential Output Voltage Vp &Wa{ost\w +2.4V
ut -

Output Jitter "Pe{k\t&p k 1.8ns 3.5ns

\/
Note: 1. TA =25°C. Specification for packaged prodiict only,
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Timing Specifications

EEPROM Timing

its1  tcycl ith1l
Receive Timing kk———k—f

SCL

| >< <

tcyc1

|
Transmlt Timin ‘
|
|
|

SCL 4
§SDA<><><><><><>

s}‘i@re 15. EEPROM Interface Output Timing Diagram

\n}‘\ ter Description Min Typ Max Unit
\y/ Clock cycle 16384 ns
Setup time 20 ns

th Hold time 20 ns

tov1 Output valid 4096 4112 4128 ns

Table 23. EEPROM Timing Parameters
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Micrel KS8893M/ML/MI
SNI Timing A
its2  tcyc2 1 th2
Receive Timing %
[ | |
[ | |
MTXC Yy /]
| | |
MTXEN i i i i
urxopo] - > T XX XX
% Figure 16.\SNNnput iwb{am
<\@ A
| tcyc2
Transmit Timing | !
! |
| |
MRXC 1 ‘
oy 7
MRXDV 4
| | |
| I
x MCOL S
| - |
MRxD[o] < X X[ X X X >
Figure 17. SNI Output Timing Diagram
Timing Parameter | Description Min Typ Max Unit
toyco Clock cycle 100 ns
ts2 Setup time 10 ns
tho Hold time 0 ns
tovz Output valid 0 3 6 ns
Table 24. SNI Timing Parameters
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Mil Timing

MAC Mode Mil Timing

Receive

iy ts3 feyc3 th3
Timing el <
MRXCLK _/—\_ _/—\_
MRXDV N\ \)
CTEQY \v/m\v X
%\i 1% e MIl Timing — Data Received from Mil
TN smit Lowz foycs
Timing -
i T LK

M THEN ",
M THER ",
MTXD]210] >< >< X

Figure 19. MAC Mode MIl Timing — Data Input to Mil

Timing Parameter | Description Min Typ Max Unit
tcyc3 Clock cycle 40 ns
(100BASE-TX) 100BASE-TX

tcyc3 Clock cycle 400 ns
(10BASE-T) 10BASE-T

ts3 Setup time 10 ns
th3 Hold time 10 ns
tov3 Output valid 0 25 ns

Table 25. MAC Mode MIl Timing Parameters
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PHY Mode MIl Timing

Transmit
Timing

tsa
-

iy RN\

N &QX\%
AN <)
e

teyca th4

MTXD[3:q]

MRXDI[3:0] >< ><

Figure 21. PHY Mode MIl Timing — Data Input to Mil

>

Timing Parameter | Description Min Typ Max Unit
tcycd Clock cycle 40 ns
(100BASE-TX) 100BASE-TX

tcycd Clock cycle 400 ns
(10BASE-T) 10BASE-T

ts4 Setup time 10 ns
th4 Hold time 10 ns
tov4 Output valid 0 25 ns

Table 26. PHY Mode MIl Timing Parameters
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RMII Timing

Transmit tcyc
Timing

REFCLK | ;:>

=
&

MTXD[1:0]
MTXEN

— Data Received from RMII

|
XX

——d—
tod

Figure 23: RMII Timing — Data Input to RMII

Timing Parameter | Description Min Typ Max Unit
tcyc Clock cycle 20 ns
t1 Setup time 4 ns
t2 Hold time 2 ns
tod Output delay 2.8 10 ns

Table 27: RMII Timing Parameters
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SPI Timing

Input Timing

SPIS_N

SPIC

SPID

SPIQ

> |-

High Impedance

tDLDH
tDHDL

X\%s\ﬁgure 24. SPI Input Timing
N

Timing Parameder Description Min Max Units
_‘f\;ié \)}*Q)e Clock frequency 5 MHz
tC\IKiSL SPIS_N inactive hold time 90 ns
tS})CH SPIS_N active setup time 90 ns
tCHSH SPIS_N active old time 90 ns
tSHCH SPIS_N inactive setup time 90 ns
tSHSL SPIS_N deselect time 100 ns
tDVCH Data input setup time 20 ns
tCHDX Data input hold time 30 ns
tCLCH Clock rise time 1 us
tCHCL Clock fall time 1 us
tDLDH Data input rise time 1 us
tDHDL Data input fall time 1 us

Table 28. SPI Input Timing Parameters
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KS8893M/ML/MI

Output Timing

SPIS_N

SPIC

4— tsHQz
SPIQ ‘ LSB
taLQH
< tQHaL
SPID
\\Q:\\ i r;.\2€) S Ib/utput Timing
WP\{\Q\&{ scription Min Max Units
K( \ Clock frequency 5 MHz
0@y \ \ ) | SPIQhold time 0 0 ns
oty ) Clock low to SPIQ valid 60 ns
tc Clock high time 90 ns
tC Clock low time 90
tQLQH SPIQ rise time 50 ns
tQHQL SPIQ fall time 50 ns
tSHQZ SPIQ disable time 100 ns

Table 29. SPI Output Timing Parameters
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Auto-Negotiation Timing

Auto-Negotiation - Fast Link Pul@imi

TX+/TX-

FLP FI.P
Burst B t

[T NS |
k

\4

Clock
Pulse

tere

Figure 26: Auto-Negotiation Timing

Data
Pulse

Timing Parameter Description Min Typ Max Units
tats FLP burst to FLP burst 8 16 24 ms
trpw FLP burst width 2 ms
tew Clock/Data pulse width 100 ns
tetp Clock pulse to Data pulse 55.5 64 69.5 us
tere Clock pulse to Clock pulse 111 128 139 us

Number of Clock/Data pulse 17 33

per burst

Table 30: Auto-Negotiation Timing Parameters
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Reset Timing

The KS8893M should be powered up with the VDD core voltage

VDDIO and transceiver

transceiver voltages can be applied S|multaneously

Additional, reset timing requirements are summari int

voltages (VDDIO, VDDAT

RDC, VDDA, VDDAP) applied before the

Supply
Voltage

RST N

Strap-In
Value

Strap-In/

trc ‘

Output Pin

Figure 27. Reset Timing

trc

Parameter Description Min Max Units
ter Stable supply voltages to reset high 10 ms
tes Configuration setup time 50 ns
teh Configuration hold time 50 ns

Reset to strap-in pin output 50 us

After the de-assertion of reset, it is recommended to wait a minimum of 100 us before starting programming on

Table 31. Reset Timing Parameters

the managed interface (I12C slave, SPI slave, SMI, MIIM).
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Reset Circuit

The reset circuit in Figure 28 is recommended for powering up t 8893M if reset is triggered only by the
power supply.

OO
AW

Q\ (N
x %9 R 10K
@ KS8893M
_Té\/

RS

s AT~ C 10uF

N

Figure 28. Recommended Reset Circuit

Figure 29 is recommended for applications where reset is driven by another device (e.g., CPU,
FPGA, etc),: power-on-reset, R, C and D1 provide the necessary ramp rise time to reset the KS8893M device.
The RST_OUT _n from CPU/FPGA provides the warm reset after power up.

vee

D1 GD R 10K
KS8893M CPU/FPGA

ST« @ RST_OUT n

D2

C 10uF

7 D1, D2: 1N4148

Figure 29. Recommended Reset Circuit for interfacing with CPU/FPGA Reset Output
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Selection of Isolation Transformers

An 1:1 isolation transformer is required at the line interface. Al
mode choke is recommended for exceeding FCC requirements.

The following table gives recommended transformer %cterls S:

Parameter a e / /‘l'\es\\éb\nagion
Turns ratio A i\QT : 1{0\ \ \J k>
Open-circuit inductance (min.) /\\ BEBQ\/H\ MQO)JN, 100kHz, 8mA
Leakage inductapce\(max.) @4@)\ \j\ MHz (min.)
Inter-winding cap}Qite}(:e (r(nax.{)\ 1\2Rﬁ\ \J

D.C. res'ks'féch (ma/ﬁ \ \) WQ >
Inser@nWmax&) \ / (Q&E\> OMHz — 65MHz
HIPOX, (nig )< ” 1500Vrms

{\\\ le 32\ Transformer Selection Criteria

tion transformer with integrated common-

\\Mﬁ@@rer Part Number Auto MDI-X Number of Port
Qs\ $558-5999-U7 Yes 1
NBel FJse (MagJack SI-46001 Yes 1
Bel Fuse-(MagJack) SI-50170 Yes 1
Delta LF8505 Yes 1
_t4nKom LF-H41S Yes 1
Pulse H1102 Yes 1
Pulse (low cost) H1260 Yes 1
Transpower HB726 Yes 1
YCL LF-H41S Yes 1

Table 33. Qualified Single Port Magnetics

Selection of Reference Crystal

Chacteristics Value Units
Frequency 25.00000 MHz
Frequency tolerance (max) +50 ppm
Load capacitance (max) 20 pF
Series resistance 25 Q

Table 34. Typical Reference Crystal Characteristics
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Package Information

A

YA

2 2w
- M 5
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O
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<
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<

l—

max

B A A

Figure 30. 128-Pin PQFP Package

MICREL, INC. 1849 FORTUNE DRIVE SAN JOSE, CA 95131 USA
TEL: +1 (408) 944-0800 FAX: +1(408)474 1000 WEB: http:/www.micrel.com

The information furnished by Micrel in this data sheet is believed to be accurate and reliable. However, no responsibility is assumed by Micrel
for its use. Micrel reserves the right to change circuitry and specifications at any time without notification to the customer.

Micrel Products are not designed or authorized for use as components in life support appliances, devices or systems where malfunction of a
product can reasonably be expected to result in personal injury. Life support devices or systems are devices or systems that (a) are intended
for surgical implant into the body or (b) support or sustain life, and whose failure to perform can be reasonably expected to result in a
significant injury to the user. A Purchaser’s use or sale of Micrel Products for use in life support appliances, devices or systems is a
Purchaser’s own risk and Purchaser agrees to fully indemnify Micrel for any damages resulting from such use or sale.

© 2005 Micrel, Incorporated.
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