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General Description

The KSZ8842-series of 2-port switches includes PCI and
non-PCl CPU interfaces. This datasheet describes the
KSz8842-PMQL/PMBL PClI CPU interface chips.
KSZz8842-PMQL is PQFP package chip, KSZ8842-PMBL
is LFBGA package chip. For information on the
KSz8842-MQL/MBL CPU non-PCl interface switches,
refer to the KSZ8842-MQL/MBL datasheet.

The KSZz8842-PMQL/PMBL is the industry’'s first fully
managed 2-port switch with a 32 bit/33MHz PCI
processor interface. It is a proven, 4th generation,
integrated Layer 2 switch that is compliant with the IEEE
802.3u standard. An industrial temperature grade version
of the KSzZ8842-PMQL/PMBL, also can be ordered the
KSz8842-PMQLI/PMBL AM.

The KSz8842-PMQL/PMBL can be configured as a
switch or as a low-latency (<310 nanoseconds) repeater
in latency-critical, embedded or industrial Ethernet
applications. For industrial automation applications, the

LinkMD®

KSz8842-PMQL/PMBL can run in half-duplex mode
regardless of the application. The KSZ8842-PMQL/PMBL
offers an extensive feature set that includes tag/port-
based VLAN, quality of service (Qo0S) priority
management, management information base (MIB)
counters, and CPU control/data interfaces to effectively
address Fast Ethernet applications.

The KSz8842-PMQL/PMBL contains two 10/100
transceivers with patented, mixed-signal, low-power
technology three media access control (MAC) units, a
direct memory access (DMA) channel, a high-speed,
non-blocking, switch fabric, a dedicated 1K entry
forwarding table, and an on-chip frame buffer memory.

Datasheets and support documentation can be found on
Micrel's web site at: www.micrel.com.
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Figure 1. KSZ8842-PMQL/PMBL Functional Diagram
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Features

Switch Management
¢ Non-blocking switch fabric assures fast packet delivery

by utilizing a 1K entry MAC Address look-up engine and

a store-and-forward architecture

¢ Fully compliant with IEEE802.3u standards

o Full-duplex IEEE 802.3x flow control (Pause) with force
mode option

o Half-duplex back pressure flow control

Advanced Switch Management

e |EEE 802.1Q VLAN support for up to 16 groups (full-
range of VLAN IDs)

¢ VLAN ID tag/untag options, per port basis

o |IEEE 802.1p/Q tag insertion or removal on a per-port
basis (egress)

e Programmable rate limiting at the ingress and egress

port

Broadcast storm protection

IEEE 802.1d spanning tree protocol support

MAC filtering function to filter unicast packets

Unknown MAC address forwarding function

Direct forwarding mode enabling the processor to

identify the ingress port and to specify the egress port

e IGMP v1/v2 snooping support for multicast packet
filtering

¢ |IPV6 Multicast Listener Discovery (MLD) snooping
support

Monitoring

¢ Port mirroring/monitoring/sniffing: ingress and/or egress

traffic to any port
o Management information base (MIB) counters for fully
compliant statistics gathering: 32 MIB counters per port
o Loop back modes for remote failure diagnostics

Comprehensive Register Access

e There are three kinds of register groups:

¢ The PCI configuration registers are used to initialize
and configure the PCI interface

e The PCI control/status registers are used to
communicate between the host and KSz8842-
PMQL/PMBL

e Switch registers are used to support transceiver control
and status. They are configurable on-the-fly (port-
priority, 802.1p/d/Q, etc.)

Qo0S/CoS Packets Prioritization Support

e Per port, 802.1p and DiffServ based
e Re-mapping of 802.1p priority field on a per port basis

Power Modes, Packaging, and Power Supplies

o Full-chip hardware power-down (register configuration
not saved) provides for low power dissipation

e Per port-based software power-save on PHY (idle link
detection, register configuration preserved)

e Single power supply: 3.3V

e Commercial Temperature Range: 0°C to +70°C

¢ Industrial Temperature Range: —40°C to +85°C

e Available in 128-pin PQFP and 100-ball LFBGA

Additional Features

In addition to offering all of the features of an integrated
Layer-2 managed switch, the KSz8842-PMQL/PMBL
offers:

e Repeater mode capabilities to allow for cut through in
latency critical Industrial Ethernet or Embedded
Ethernet applications

¢ Dynamic buffer memory scheme essential for
applications such as Video over IP where image jitter is
unacceptable

e 2-Port switch with a 32-bit/33MHz PCI processor
interface.

e Micrel LinkMD" cable diagnostics to determine cable
length, diagnose faulty cables, and determine distance-
to-fault

o Hewlett Packard (HP) Auto MDI-X crossover with
disable and enable options

e Four priority queues to handle voice, video, data, and
control packets

o Ability to transmit and receive jumbo frame sizes up to
1916 bytes

Applications

¢ Video Distribution Systems

¢ High-end Cable, Satellite, and IP set-top boxes

¢ Video over IP

¢ Voice over IP (VolIP) and Analog Telephone Adapters
(ATA)

¢ Industrial Control in Latency Critical Applications

¢ Motion Control

¢ Industrial Control Sensor Devices (Temperature,
Pressure, Levels, and Valves)

e Security and Surveillance Cameras

Markets

e Fast Ethernet
¢ Embedded Ethernet
¢ Industrial Ethernet
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Ordering Information

(Industrial grade)

Part Number Operation Package
Temp. Range
KSz8842-PMQL 0°C to 70°C 128-Pin PQFP
KSz8842-PMQLI -40°C to +85°C 128-Pin PQFP

KSz8842-PMBL

0°C to 70°C

100-Ball LFBGA

KSZ8842-PMBL AM
(Industrial/Automotive grade)

-40°C to +85°C

100-Ball LFBGA

Revision History

Revision Date Summary of Changes

1.0 09/29/05 Data sheet created.

1.1 01/13/06 Package information updated.

1.2 01/16/07 Update support transformer, table and other.

1.3 04/17/07 Add the base address and range for host MIB, change description for soft reset and other.
14 06/01/07 Add the package thermal information in the operating ratings.

15 10/02/07 Add the KSZ8842-PMBL BGA device information.

October 2007

M9999-100207-1.5



Micrel, Inc. KSZ8842-PMQL/PMBL

Contents
TN Oo] o) 1 o U= 1A o] o E TP OPP PP PRPPPPN 9
Pins Description 0f KSZB8A2-PMQL.......cooiiiiiiiiiiiie ettt e sttt e sk et e s aa b bt e e e sab et e e sbb et e e sbbb e e e s annneeens 11
oY ToY g =1l B I=TSTod g1 o] 4 o] o HP TP UTP TP 20
Functional Overview: PCl BUS INTEITACE UNIT........uiiiiiii ettt e e e e et e e e e e e e e e eanbeeeeeas 20
[ O I ST [ 0112y = Vo = TP PRR 20
TXDMA LogiC and TX BUFfEI IMBNAGET ......c.iieeiieiiie e e e ettt e e e e s st e e e e e e s e st e e e e e e s s snanteeeeaeeeesaasnteeeeeeeessnnsntnneeeeeenas 20
RXDMA LogiC and RX BUFfEI IMBNAGET ......uveiiieeeiiiiiiiieeee e e e e s ettt et e e e e s s st e e e e e e s s s nnntaaaeeeaeesesssstaseeeeesansantnnenaaeeesannnnes 20
Functional Overview: Physical Layer TranSCEIVEr (PHY) ...uuiiiii it e e e e e e e e e ranee s 20
0102 NS I G I = Vg 1 o T PSS PEPRR 20
LOOBASE-TX RECEIVE. ...cciiieiiiiitetieete e e et e ettt e e e e e et et teeeetteee s s s e teeeeeaeeeas s s sbeaeeeaeeeaasassteseeeaaeesaasssbeeeeaaeeesaanssteeeneeeeesnnannes 20
PLL CloCK SYNtNESIZET (RECOVEIY) ...eiiiiitiiie ittt ettt ettt ettt e et e e e ekt e e e et bt e e ek b et e e abb e e e e abbe e e e e nbeeeeenbeas 21
Scrambler/De-scrambler (LO0BASE-TX ONIY)..cooi ittt et e e e e et e e e e e e s s sbbbeeea e e e s sanbeaneeaaaaeeas 21
027N ST I I =T ] 1 1| R PTOPPTPUPRPTT 21
LOBASE-T RECEIVE .....eeeeiiieeei ittt ettt et e e oo ettt e et e e e e e oo abete et e e e e e e o aaRbe e et eeeae e e e aanbbeeeee e e e s nbbbeeeeaaeeesaannnbbeneaaaeeaaaanne 21
Lo 1V AV =T F=To =T o 1T o PP PPPR 21
VIDI/MDI=-X AULO CIOSSOVET .....vviieeiitieeeasiteteeaatteteesstteeaesssteeaesasteeaeaastaeaesantaeaesantaeeeeastteaesantaeeesanbeeesasbeeeesasbanaeasnseeeesnnsens 21
S A= 1T | o1 A OF=T o[ T PP PUTT TR 22
L0 ooy R O o] =TSP OUP PR PTPPRPN 23
0 (o T8 V=T o} 1= o) o SO 23
[V I @ 1o L= BT Vo [ [0 1] TS SEER 24
F Yoo L TP PP PP TTPPPPPRPPN 24
L0 = T = 25
Functional Overview: MAC @and SWITCRN ...ttt et s e e e e sbb e e e sbbb e e e s nnneeee s 25
P Yo [0 | =213 Mo o) (U o TP ETP TP 25
[T T o1 o [ TP PT O UPTPUPRRPR 25
Y [To ] = 11 [ o PP PTOPPTPUPRPPR 25
o 13T SRR 25
o) 41177 1 (o L1 o [P SEPRR 26
YY1 (o a1 Vo TN =1 oo [T T PP 27
X @@ o= - o T SRR 28
INEEr PACKEL GAP (IPG) .eiiiiieiiieeie e e ettt e e e s e s e e e e e et e et e e e e e e e s e saa e e eeeeeeeesaaansteeeeeeeeesateteeeeeeeseanstannneeeeesnannnnnnnnees 28
2o Tod T @) 3 AN [ T 11 1 SRR 28
[ (I O o1 ] T o P PRPRR 28
1Yo U = T ] ST OO P PTPPR PP 28
1011V o o1 1 o ) PP PEPRR 28
HaUf-DUPIEX BACKPIESSUIE ... .eeeeeeeeie ettt ettt e oo oot ettt e e e oo e o s a bttt e e e e e e e e o aan bbb ee e e e e e e e eabbbeeeaaaeeesannsbseeeaaeeesannnne 28
2T o= o [or= 1S BS] (o) 0 ¢ T od (0] 1=Tox 1o o W PP OPPUPUPRPTT 29
T o[- 1 (=T g 1Y [o o = TR PO PPTPUPRPTR 29
(O [oTod Q1= g1 =1 (o ] PR PUUPRPTTPRR 29
AdVANCEA SWITCH FUNCTIONS ..ottt e ettt e e e e e e e o b bbbttt e e e e e e s abbbeeee e s e bbb beeeeaaeeesannbnbeeeeaaeaan 29
Sy o= gL a1 T To I I C= LIRS 101 o] o L] o SRR 29
LY T 0] o L0 30
B LT ] T Yo o1 T TP PPSRPR 30
“Multicast Address Insertion” in the Static MAC TabIe...........ouiiiiiiii e 30
1Y G\ T B IS Te o] o] oo [ O POTPPTPTPRTO 30
(o M T e o] gl e o TS U] o] o o] ¢ F P OO UTPTPRRO 30
= o cT 02 K@ Y I N NI S UT o] o Lo o PSSRSO 31
(0 o IR o (o] 1147 o] o Lo ST RTPPRRP 31
POM-BASEA PIOFLY .....eteeeiieeiie ittt ettt e oottt ettt e e e e s ottt bttt e e e e e e o s s bbbe e et e e e e e e aanbbeeeee e e e sanbbbeeeeaaeeeaaansnbneeeaaaeaaaannes 31
oL N o oY= T To I e o] 1Y PP 32
(D11 Y= VAN o T= LY=o I o 1 PSPPI 32
LRz LC= I I g 11T To IR TUT o] oY) o PSRRI 32
X @ w11 (=Y o [ [ Tox (oo PSRRI 33

October 2007 4 M9999-100207-1.5



Micrel, Inc. KSZ8842-PMQL/PMBL

100 ] g1 1o [Vl = e[l g I [ 01 1=] = Vo =T PO PT PP PUUPPPPPUPRPN 33
[ 1 @Y 01 1= 7= Lo S PSR PR 33
(o To] oI o F= Lol Qo U] o] o Lo ] o APPSO PPTPUPRPPR 33
[ [0 B SO o T a1 0 01U L YYo= L1 1'e o PRSP OR 35
Host Communication Descriptor Lists and Data BUfEI'S ............uuiiiiiiiiiiiiiecc e e e e e e 35
Receive DesCriptors (RDESO-RDESS) .....uuuiiiiiiiiiiiiiiiiie ettt e e e e e s et e e e e e e s s e st e e e e e e e e s e ssstaaaeeeesssasnnraaseaaeeesannnnns 35
Transmit DesCriptors (TDESO-TDES3) .......ciccuiiiiiieeeieciiiitie et e e e s e s s r e e e e e s s s st aeeeeeeesssattraeeaeeeesaassateeeeaeesssnsrsreneeaaeaas 37
PCI CONfIQUIAtION REGISTEIS ..uviiiiiiii ittt e et e e e e s e e e e e e e e s ettt e et eaeeesa e tataeeeaaaeessaasseeeeaeeesesasstebaeeeaeesesasnrenneees 39
Configuration ID Register (CFID OffSEt OOH) ......ccciiieiiiiiieie e e e e s e s s e e e e e e s s st aae e e e e e e e s snnnrnreeeeeaeeen 39
Command and Status Configuration Register (CFCS OffSet O4H)..........coiuiiiiiiiic e 39
Configuration Revision Register (CFRV OffSEt O8H)..........uiiiiiiiiiieiiiiie ettt e e e sbneeeeaaes 41
Configuration Latency Timer Register (CFLT OffSEt OCH) ......iuiiiiiiiiiie ettt 41
Configuration Base Memory Address Register (CBMA OffSEt LOH) .......ouuiiiiiiiiiiiiiiiee et 42
Subsystem ID Register (CSID OFfSEE 2CH) .....uiiiiiiiiiiiiiei ettt e e e e e e st e e e e e e e snbrreeaaaaaaeas 42
Configuration Interrupt Register (CFIT OffSEt SCH) ......uuuiiiiiii e e e e e e 42
PCl CONIol & STALUS REQISTEIS . ..iiiiiiiiiiiie ittt ettt ettt ettt e e s b e et e e sa b e et e e s bbb et e sk beee e aabb et e e sabbe e e e sbbneeesnnneee s 43
MAC DMA Transmit Control Register (MDTXC Offset OX0000) ..........ccciuurirereeeeeiiiiiiiere e e e e e s sssirrerreeee e s s s sanrneeeeeeessnnnnnes 43
MAC DMA Receive Control Register (MDRXC OffS@t OX0004)...........cccurriereeeeeeiiiiiireeeeeeeessesstireeeeeesssssnannnsseeesessnnnnnes 44
MAC DMA Transmit Start Command Register (MDTSC Offset OX0008) ..........ccccuvrrrriireeeiiiiiiireeeee e e e essniereeeee e e s e ennees 45
MAC DMA Receive Start Command Register (MDRSC Offset OXO00C) ....cceeeeiiiiviiiiieieeessiiiiiiere e e e e s s snvnneeeeee e s e e 46
Transmit Descriptor List Base Address Register (TDLB Offset OX0010)........uueriieeeiiiiiiiniirereeeesisiierirereeeesssssnnneeeeeeees 46
Receive Descriptor List Base Address Register (RDLB OffSet OX0014) ....cevieeeiiiiuiriieieeeeeeiiiiniieeeeeeeessssenineeeeeeessnnnnes 46
RESErVEd (OffSEL OXO0LB) ... eieeeiitiiee ittt ettt ettt e ettt e ettt e e e sttt e e e aa b et e e e aabe e e e e e bb e e e e aabbe e e eabb e e e e aabbe e e e abbe e e e e anbeeeeanrnas 46
RESEIVEd (OffSEL OXOOLC) ....ieiieeiiitiiee ettt ettt ettt ekttt e ettt e e e ekt et e e e aa b et e e e aa ket e e e aabb e e e e aabbe e e e ek bt e e e anbbe e e e abbe e e e e anbeeeeennnas 46
MAC Multicast Table 0 Register (MTRO OffSet OX0020) ........uuvieiiiiriieeiiiiie ettt ettt e nbe e e e e 46
MAC Multicast Table 1 Register (MTRL OffSEL OX0024) .....cccvuiieeiiiiieeeiiiee e e eitee e ettt e e e e sttee e e et e e e e sstae e e s sntae e e esbeeeeennees 47
Interrupt Enable Register (INTEN OffSet OX0028) ......coiiiiiiiiiiiiieeeie ittt e e e ettt e e e e e e s anbeaeeeaa e e e e snnbaeeeeas a7
Interrupt Status Register (INTST OffSEE OXO02C) ...ccuiiaiiiiiiiiiiiie ettt e e e et e e e e e e e s aabe e e e e e e e e s aanbbeeeeeaaeeseannnbaseeeas 48
MAC Additional Station Address LOw RegiSter (MAALD-L5) ......ccuiiiiiiiiiiiiiiiee e e s ceiiite e e e e e e s sssirreer e e e e e e s s sannreeeaeeeesnnnnnes 49
MAC Additional Station Address High Register (MAAHO-15).........cccoiiiiiiiiiieiee e s s e e e e e s s sanrree e e e e e e s ennnes 49
MAC/PHY and CONTIrOl REQISTEIS .. .iiiieiii ettt e e e ettt e e e e e o e s he b et ee e e e e e e aaaaabbeeee e e s e annbebeeeaaaeseannraneeeas 50
MAC Address Register LoOw (0X0200): MARL .......uuuiiiiiiieiiiiiiiieeie e e e e s ssre e e e e e e s ssraae e eeeeaeessassstaaeeeaeeesansnsaeneeeaeseaannsnes 50
MAC Address Register Middle (0X0202): MARM ......uuiiiiiie ittt s s e e e e e e s s s e e e e e e s s s anraaaeeeaeessssssaeeeeeaeessnnnnes 50
MAC Address Register High (OX0204): MARH ........uuiiiiiiii e e e s s s e e e e e e s e st eeeaeeesansnraneeeeaeeeaannne 50
Reserved (OffSet OX0206 - OXO20A ........uueiieiiiiie ettt ettt e ekt e e sttt e e e st be e e e e o be e e e e et be e e e ab b e e e anbbe e e e abbe e e e eanbeeeeennnnas 51
On-Chip Bus Control Register (Offset 0X0210): OBCR .......ociiiiiiiiiiiiie ettt e e s sbreeeeaaes 51
EEPROM Control Register (Offset 0X0212): EEPCR .......cooo ittt ettt st e 51
Memory BIST Info Register (Offset OX0214): MBIR ......oooi ittt ettt e e e e e s et e e e e e e s s stbbbeeeeaaeeeaannnnes 52
Global Reset Register (Offset OX0216): GRR.....ccooiiiiiiiiiieii ettt e e e e e e e bbb e e e e e e e s aanbbraeeaaaaaeas 52
S 1ol oI =T T ES] A= S OO PP PPPPRPP 52
Switch ID and Enable Register (Offset 0X0400): SIDER .........ccccuuiiiiiiie e s srtrree e e e e e rrr e e e e e e e e sanrrraeeeaaeaes 52
Switch Global Control Register 1 (Offset 0X0402): SGCRL .......cccciiiiiiie et e e e e e e e sanrrrreeeaaeee s 53
Switch Global Control Register 2 (Offset OX0404): SGCR2 .......ccuiiiiiiiee ettt e e e e e e e e e e s sanrrareeeaaeeeas 54
Switch Global Control Register 3 (Offset OX0406): SGCRS .........uiiiiiiieeeiiiiiiiirer e e e e s s e e e e e s e ssr e e e e e e srnrrrrrreaeeans 55
Switch Global Control Register 4 (Offset OX0408): SGCTRA .........uiiiiiiiie it e e e e e er e e e e e ssrrrerreaeeann 56
Switch Global Control Register 5 (Offset OX040A): SGCRS .........uiiiiiiiie i e e e s e e e e e e srrrrreeeeaeans 56
Switch Global Control Register 6 (Offset OX0410): SGCRBG ........eeiiiiiiiiieiiiiiee ettt e sbree e 57
Switch Global Control Register 7 (0X0412): SGCRT ....ccoiuiiiiiiiiiie ettt ettt e et e e s st e e s stb e e e e s sbeeeeeaaes 58
Reserved (OffSEt OXOAL4 - OXOABI) ......o.ueiiiiiiiiee ettt ettt ettt ettt e e e st b et e e e st et e e e s bbe e e e aab bt e e abb e e e e abbe e e e anbeeeeennrnas 58
MAC Address Register 1 (Offset OX0470): MACARL ...ttt e et e e e e e e s s aabbeeeaaaeeeaanannes 58
MAC Address Register 2 (Offset OX0472): MACARZ ...ttt e e e e e e s e abbbe e e e e e e e e e annes 58
MAC Address Register 3 (Offset OX0474): MACARS ...ttt e e e et e e e e e e s e abbbe e e e e e e e e aannnnes 58
Reserved (OffSEt OX0A76 = OXOATE) ....oiiiiiiiieeie e e e e ettt e e e e e st e e e e e e e s s et et e e eeaeesasaataaaeeeaeessaasssbaeaeaesssanssntneeeaaesssansnn 58
Priority Control Register 1 (Offset OX0480): TOSRI......cccciiiiiiiiiie e e st rr e e e e s s e rr e e e e e s s s s e e e e e e e e sasnrrreeeaaesesannsnes 59
TOS Priority Control Register 2 (OffSet OX482): TOSR2 ......ccoii ittt e e e e e e s r e e e e s s snnrrraeeeaaeee s 59
TOS Priority Control Register 3 (Offset OX484): TOSR3 ....ociciii it r e e e s e s e e e e e s s s e e e e aeeeen 60

October 2007 5 M9999-100207-1.5



Micrel, Inc. KSZ8842-PMQL/PMBL

TOS Priority Control Register 4 (OffSet OX486): TOSRE .......oooiiiiiie ittt annee s 60
TOS Priority Control Register 5 (Offset 0X488): TOSRD .....ccoiiiiiiiieiii et a e s eeaa e e as 61
TOS Priority Control Register 6 (OffSet OX48A): TOSRB .......cooiiiiiiiiiie ettt e e e e e e e e s s snbereeeaaaaeean 62
TOS Priority Control Register 7 (Offset 0X490): TOSRT ...cooiiiiiiiiiiiee ettt e e e e e e s e sbbebeeeaaaeeean 62
TOS Priority Control Register 8 (Offset 0X492): TOSRS ......ccooi ittt e e e e e e e s s snnrrraeeeaaeees 63
Reserved (OffSet OX0494 - OXO4OA) ... ..uiiiiiii e e ettt e e e e e e e et e e e s s s st e e e eeeeesasratteaeeeeaessaaaataaeeaaesssansssteeeeaaesssannnnes 63
Indirect Access Control Register (Offset OXO4AD): IACR ....oeiiiiii i e e e s e s re e e e e e e e e enrraeaees 64
Indirect Access Data Register 1 (Offset OXO4A2): JADRL .....ovviiiiiiiiciiiiiee e s e et e e e e e e s e e e e e e s s sntaraee e e e s s e ennnnneeees 64
Indirect Access Data Register 2 (Offset OXO4AA): JADRZ .....ooviiiei ittt e et e e e e s e s e e e e e e s s snstaneee e e e e s e anneneaees 64
Indirect Access Data Register 3 (Offset OXO4AB): JADRS3 .....coviiiiiii i s s e e e e e e s s e e e e e e s s st e e e e e e e e ennenreeees 64
Indirect Access Data Register 4 (Offset OXO4A8): TADRA ........oooiiiiie ittt 64
Indirect Access Data Register 5 (Offset OXO4AA): TADRS .......oiiiiiiiii e 65
Reserved (Offset OXO4BO - OXOABA) .......uiiiiiiiiie ettt ettt e e ettt e e ok et e e e skt e e e e e aabe e e e sabbe e e e abbe e e e anbeeeeenreas 65
Reserved (OffSet OXOAC0 —OXOACE) .. ...ttt e e ettt e e e e e e et bbbt e e e e e e e e s e aa b beeeeeeaeesaassbbeeeaaeeeaansbsbeeeaaaasesannnnes 65
PHY 1 Ml Basic Control Register (Offset 0X04D0): PIMBCR ......cciiiiiiiiiiiiieee et a e 65
PHY 1 MIl Basic Status Register (Offset OX04D2): PIMBSR......cccoiiiiiiiiiiiiie et 66
PHY 1 PHYID Low Register (Offset OXO4D4): PHY LILR .....coicuiiiiiiiiie ittt e st a e s snae e snbee e e s 67
PHY 1 PHYID High Register (Offset OXO4DB6): PHYLIHR .......oooiiiiiiiiiiiiie ettt s 67
PHY 1 Auto-Negotiation Advertisement Register (Offset 0X04D8): PLIANAR .........ooviiiieiiiiiiiiie e 67
PHY 1 Auto-Negotiation Link Partner Ability Register (Offset 0XO4DA): PIANLPR..........oooiiiiiiiee e 68
PHY 2 Ml Basic Control Register (Offset OXO4E0): P2MBECR ......ccociiiiiiiiieiiiee e ettt e e e e s s ssieeer e e e e e s s s snanreeee e e e e e annnnnes 68
PHY 2 Ml Basic Status Register (Offset OXO4E2): P2ZMBSR.........ccoiiiiiiiiiiiiee e e s isiiieeee e e e e s sssnraeeeeaaesssnssannneeeeeeesannnnnes 69
PHY 2 PHYID Low Register (Offset OXOAEA): PHYZ2ILR ...cooiiiiiiiiiiiiee ettt 70
PHY 2 PHYID High Register (Offset OX04EB): PHY2IHR...........cooiiiiiie ettt ettt e et a e nbee e 70
PHY 2 Auto-Negotiation Advertisement Register (Offset OXO4E8): P2ANAR .......ccuviiiiiiiiiie et 70
PHY 2 Auto-Negotiation Link Partner Ability Register (Offset OXO4EA): P2ANLPR..........oiiiiiiiiiiiiiiiieieee e 71
PHY1 LinkMD Control/Status (Offset OX04F0): PLVCT .....ciiiiiiiee ittt sttt sae e e e stae e e s stae e e s sntae e e e nbeeeeennees 72
PHY1 Special Control/Status Register (Offset OXO4F2): PIPHYCTRL ....coiiiiiiiiiiiiiiieeee i 72
PHY2 LinkMD Control/Status (OffSet OXO4AFA): P2V CT .....cciiiciiiieiee ettt e et e e e e e s e sttt e e e e e e s s s saaaneeaeaeeesannnnes 73
PHY2 Special Control/Status Register (Offset OXO04F6): P2PHYCTRL .....uuiiiiieiiiiiiiiieieee e ccciiieee e e seiinreee e e e e e ennnnes 73
Reserved (OffSEt OXOAF8 - OXOAFA) .........uuiiiiii e e ettt e e e e e e e e e e e e e e s s et a e e eeaeesasaaatbsaeeeaeeesssaataraeaeessassssrneseeaeeesannsnes 73
Port 1 Control Register 1 (Offset 0X0500): PLCRL......cciiiiiiiiiiiiieie e e e e ceseee e e e e e s st er e e e e e s s s sasbeeeseaeeeannsnsreeeeeaeeesnnnnnes 74
Port 1 Control Register 2 (Offset OX0502): PLCRZ......cciiii ittt s sttt e e e e s s er e e e e e s s s s eeaaeeesnsnsreeeeeaeeesnnnnnes 75
Port 1 VID Control Register (Offset 0X0504): PLVIDCR........c.c.uuuiiiiiiee it e e e e sesieeeeeee e e s s sssraaeeeaeeessssnnnneeeeaesssnnnnes 76
Port 1 Control Register 3 (Offset OX0506): PLCR3B.......coouiiiiiiiiee ettt ettt e bbe e e e ab e e e e nnnees 76
Port 1 Ingress Rate Control Register (Offset 0X0508): PLIRCR........coiiiiiiiiiiiie it 77
Port 1 Egress Rate Control Register (Offset OXO50A): PLIERCR .......ccoiiuiiiiiiiiiieiiiiee ettt 79
Port 1 PHY Special Control/Status, LINkMD (Offset 0X0510): PLISCSLMD .......ccociiiiiiiiiiee i ssiee e 81
Port 1 Control Register 4 (Offset OX0512): PLCRA ...ttt e ettt e e e e e e s bbb e e e e e e e e e e aannnes 82
Port 1 Status Register (OffSet OXO514): PLSR ...ttt e e e e e e e e e e e e e e s e aaebeeeeaaaeeaansnsbeeeeaaaeaaaannes 83
Port 1 Reserved (OffSet OXO516 — OXO5LA) .. .ciieciiiiiiiiiieee e e e e e sitiere e e e e e s s e satbe e e e eeeesasaataaeeeeeeesasssstaseeeeesssassssrreseaaeeesannsnns 84
Port 2 Control Register 1 (Offset 0X0520): P2CRL......cciiiiiiiiiiiiiie e e s et ee e e e e s ssre e e e e e e s s s saaba e e e e aesesasnnbreeeaaesesasnnnes 84
Port 2 Control Register 2 (Offset 0X0522): P2CR2......cciii i iiiiiiie e ettt e e e s e a e e e e e e s s s saa b e e e e e e s e sasarbaeseaaesesannnes 85
Port 2 VID Control Register (Offset 0X0524): P2VIDCR..........uuuiiiiiiee ittt e e e e s ssseeee e e e e e s s ssateneeeaaeessssssaneeeeaesssnnsnes 86
Port 2 Control Register 3 (Offset OX0526): P2CR3.......oiiiiiiiiiiiiir et e e e e s s e e e e e e s ss s eeeaeeeansnnreneeeaeeesnnnnnes 87
Port 2 Ingress Rate Control Register (Offset 0X0528): P2IRCR........ccoiiiiiiiiiiie e seer e e e e e e e e e e ennenes 87
Port 2 Egress Rate Control Register (Offset OX052A): P2ERCR ......cccoiiuiiiiiiiiiieiiiie ettt 89
Port 2 PHY Special Control/Status, LINKMD (Offset 0X0530): P2SCSLMD .......ccoiiiiiiiiiiiieeiiie e 92
Port 2 Control Register 4 (OffSet OX0532): P2CRA......couiiieiiiee ettt ab e e 92
Port 2 Status Register (OffSet OX0534): P2SR ...ttt et e e e e e e s e s bbb e et e e e e e e aanbsbeeeeaaaeeaaannes 94
Port 2 Reserved (OffSet OX0536 — OXO53BA)...cciiiiiiiiiiiieiiee e e ettt e e e e e e e a bt e et e e ee e e s e aaabeeeeaeaeasaaassbeaeeaaeaeaannbsbeeeeaaasaaaannnes 95
Host Control Register 1 (Offset OX0540): P3CRL ...ttt e et e e e e e s s s aaabb e e e eeaaesasbbbeeeeaaeeesaannes 95
Host Control Register 2 (OffSet OX0542): P3CR2......uuuiiiiieiiiiciieie e e e e s eece e e e e e e e s e s ae e e eee e s s s sabaaaeeeaeesassartreseaaeessasnsnes 96
Host VID Control Register (Offset 0X0544): P3VIDCR .......cooi ittt e e e e e s e s staaae e e e e e s s s santeeaeaaeeesannnnes 97
Host Control Register 3 (Offset OX0546): P3CRS3 ... .uciiiiiiii ittt e e e s eerrer e e e e e e s e s ae e e e e e e s e s sataeaeeeeeesansnrbrereaaesesasnsnes 97
Host Ingress Rate Control Register (Offset 0X0548): P3IRCR........ccciiiiiiiiiiiiiee st e s ssieee e e e e e s s ssnnaeee e e e e e e snnnnnes 98

October 2007 6 M9999-100207-1.5



Micrel, Inc. KSZ8842-PMQL/PMBL

Host Egress Rate Control Register (Offset OX054A): PSERCR.........oiiiiiiiiiiiiiee ettt 100
ReSErved (OffSEE OXO550) ... ... uutieeiiieeeiiititie et e e e e ettt e e e e e e ababe e et e ae e e s s abebeeeeeaaeeaaanbbbbeeeeaaeesaabbnseeaaeeesaannbbeneaaaeasaaannn 102
RESEIVEA (OFfSEE OXOD554) ... .. eiiieiiiiee ettt ettt e e e e et tbe e et e e e e oo s st ettt et e e e e e e aanbbbbe e e e e e e e e aabbnseeaaeeeaaannbeeneaeaeasaaanne 102
RESEIVEA (OFfSEE OXOD556B) ... uetteeiieieeeiaiittte et e e e e ettt e e e e e o ba b ettt e e e e e s s e st ettt eeeaaeesaanb bbb e eeeaaeeeaabbeeeeaaeaeaaasnbbaneaeaeesaaannn 102
RESErVEd (OffSEL OXOD560)........uuuieiieieeeiiiiiiieeeeeeeessiitreeeeeeeessas it areereeaeaessatetreeeaaeessaasssteeeeaaessssstaseeeeeeesaannrrnsneeaeessnanans 102
MIB (Management INfOrmation BASE) COUNTEIS ......oiiiiiiiiiiiiiiiia e ettt e e e ettt e e e e e e s e bbb ee e e e e e e e e aanbabbeeae e e e e annbnneeeas 103
W aXe [of1uTo o b= U Y N1 23 ) o] 4= ViTo] o PSSR 105
S = LT Y AN O Ao [ L= I o] PRSP RR PP 106
DYyNamiC MAC AdAIESS TaDIE ..ueeeiiiiiiiccc e e e e e e e s e st e e e e e e e s s s tatbeeeeeesssnsbaaeeeeeeeeesanrennnees 107
RV N VI = o] = PRSPPI 108
ADSOIULE MaXiMUM RAUNGS™ ...ttt ettt ettt e e et e et e e e es e e et s e e eens 109
OPEIALING RAINGS® ..ottt oottt ettt et e et et et e e e e et e s et et ee et et et e e s e et es e et et s et et e tes s eeen st ee s eeen e, 109
EIECHICAl CRAraCteriStICS™ ... ..ottt 109
THMING DIAGIAMS ettt ettt e oottt e e ok bt e e e o skttt e e e oa b et e e e 1ot et e e e oa ket e e e 4ab bt e e e oAb be e e e ehbe e e e e anbe e e e s ambeeeeeanbbeeeesnbneeeeanes 111
L] 1 3@ 1Y o 1 o PR OUURPOUPRR 111
PO (o A L=To ol i = 1iTo] o I N T0 11 o TO PP UPRPPT TP 112
LTS TSY =Y A I 1o SRR SEURN 113
Selection Of ISOIatioN TraNSTOIMEIS ...ttt e e e e et e e e e e e e s e b be e e e e e e e s e annbeeeeaaaeeeaannes 114
Selection Of REFEIENCE CrYSTAl .....ooi ittt e e e e e e s bbbt e e e e e e e e abbe e e e e ae e e e e aanbeeeeaeaeesaaaanes 114
Lo Tod 1= T L= o) (o1 4 =1 4 o o IS RSP 115
ACTONYMS AN GIOSSAIY ...uuiiiiiiiie e iiiiiie e e e e e e e s e e e e e e e e e e se et teeeeeeeaeessas b e taeeeaeesesaaststeeeaeeasesssteaaneeaeesesannrrrnnes 117

October 2007 7 M9999-100207-1.5



Micrel, Inc. KSZ8842-PMQL/PMBL

List of Figures

Figure 1. KSZ8842-PMQL/PMBL FUNCLIONAI DIAQIAIM ....ccoiiiiiiiiiiiieee ettt ettt e et e e e e e e e s e snnabe e e e e e e e snnbeneeeeeas 1
Figure 2. KSZ8842-PMQL 128-Pin PQFP (TOP VIEBW) ....uuiiieiiiiieeiiiite e siee e s sttt e e e siteeesassteeeeasstaeaessssaeeesssseessnsseesssnssesessnnns 9
Figure 3. KSZ8842-PMBL 100-Ball LFBGA (TOP VIEBW) ...etiiiiiiiiieiiiiiiieaiiiieessteeeessiteeaesseeeessssseessssseeesnssseessnsssesssnssseeens 10
Figure 4. Typical Straight Cable CONNECLION ...........uiiiiiii e e e e e e e st e e e e e e s s saarrreeeeeeesesnanreneeees 22
Figure 5. Typical Crossover Cable CONNECLON ........uuiiiiii i e e e e e e e e st e e e e e e s s st e e e e e e e e s snntrreeeeeeesesnnrereees 23
Figure 6. Auto Negotiation and Parallel OPEration ............ccccuiiiiiiieeiis it e e s s s e e e e e s s s e e e e e e s s snnre e e e eeeeseannnreneeees 24
Figure 7. Destination Address Lookup FIOW Chart, Stage L.........cccoiiiiiiiiiiiee et e e e e e e e e e e snnranee s 26
Figure 8. Destination Address Resolution FIOW Chart, STAgE 2..........occuiiiiiiieei i r e e e 27
Figure 9. 802.1p Priority FIeld FOMMIAL........coiiiiiiiiiiiiii ettt e et e sabb et e sttt e e s nbb e e e s annneee s 32
Figure 10. Port 2 Far-End LOOP DACK PAtN .......ooiiiiiii et 34
Figure 11. Port 1 and Port 2 Near-End (Remote) Loop back Path ...........coooiiiiiiiiii e 34
Figure 12. EEPROM Read Cycle TiImMING DIBQIAM ....couiiiiiiiiiiiii ettt e e e e ettt e e e e e s e s anbabeeeae e e e s annreeeeeas 111
Figure 13. AULO-Negotiation TIMING ........uuueeiieaeie ittt e et e e e e e et b e e e e e e e e s e s s abbeeeeeaaaaasannbeeaaaesssaanbsbaeeeaaeeesannnnenes 112
LT T L S = = T 11 o P SRR 113
Figure 15. Standard Package: 128-Pin PQFP .........uuiiiiiiiiiiii ettt e e e e e s s st e e e e e e e satbaae e e e e e e s s sennraneeees 115
Figure 16. Standard Package: 100-Ball LFBGA ........oeeii oottt e e e e e e e e e e s ta e e e e e e s s s atbaaeeeeeeesesnnnraraeees 116

List of Tables

Table 1. KSZ8842-PMQL PiN DESCIIPLION. .. ..tiiiiiiiieeiiiete e sttt e e ettt e e e sttte e e s sttaeaeestaeeeasstaeaeasssaeeeeasbeeessbeeeesnsbeeeeassrenesanssees 15
Table 2. KSZ8842-PMBL Pin DESCIPION .....iiiiiieee e e e e ittt e e e e e e sttt e e e e e e e s sata e et eaeesssaeataeaeeeaasssnttareeeeaeesesasrnrnneeeesans 19
Table 3. MDI/MDI-X Pin DEFINIIONS ....ueiiiiiiiiiie ittt ettt et e e ettt e e sttt e e e s bbe e e s et be e e e sbbe e e e esbe e e e s asbeeeeeanbaeeeennnees 22
Table 4. KSZ8841-PMQL/PMBL EEPROM FOIMAL......ccciiiiiiieiiiiieeiiiieeeesiiee e stiee e s staeaessntteeesstteeesssbeeesssneeessnsseeessnssnes 30
Table 5. FID+DA LOOKUP iN VLAN IMOUE ......uueiiiieiiee ettt e e s s sttt e e e e s s sttt e e e e e e e s santntaeeeeaeeesantanneeaeeeeesnnntnnnneneeeanan 31
Table 6. FID+SA LOOKUP IN VLAN MOGE .......eeiiiiiiiie ettt e e e e e e st e e e e e e e s et e e e e e e e s sntaaneeeeeeeesnnntnrnneaeeeanan 31
I o] Lo o o L@ 1Y I o T = PRSP 33
Table 8. Format Of Per POrt MIB COUNTEIS. .........uiiiiiieee i iiiiitieiee e e e s sttt e et e e e s e st eeeeeeeessassstaeeeaeaeesaaststeeeeaaeessanssneeenaaaeess 103
Table 9. Port 1s “Per Port” MIB Counters Indirect Memory OffSELS........oocuiiiiiiiiiiiiiiie e 104
Table 10. “All Port Dropped Packet” MIB COUNEIS FOIMAL..........cuuuiiiiiiiae ettt e e e e e e e e eeaaeeeas 104
Table 11. “All Port Dropped Packet” MIB Counters Indirect Memory OffSEtS........ccooiiiiiiiiiiiiiiiiieeee e 104
Table 12. Static MAC Table FOrmMat (8 ENTMES) ....ccuiiiiiiiiiiiiiei ettt ettt ettt e e e e e e s s e saibe e e e e e e e e s annbnbeeeeaaaaaas 106
Table 13. Dynamic MAC Address Table FOormat (1024 ENMIIES)......uuuieiieeeiiiiiiiieeieeeeeesiiiirreeeeeeesssssrsreeeeeaessssssnseeeeaaeses 107
Table 14. VLAN Table FOrmMat (16 ENMIIES).....c.uuuuiiiie it e e e e s ettt e e e e e e s e st ee e e e e e e s s saaba e e e s eaeesaatareeseaaeessanrnrrneeaaaasns 108
Table 15. EEPROM TimMING PAr@mMELEIS ........uuuiiiiieiii ittt e e e e sttt e e e e e s e ettt e e e e e e e e s s e sataba e e e e aeeesaatareeeeaaeessantnranaraaaanns 111
Table 16. AUt Negotiation ParamEterS . .........uuuiiiieiii it ie e e e e e s s e e e e e s s e e e e e e e s s st eeeeaeessastetneeeaeeeessnsnrrnnraeeens 112
Table 17. ReSet TiMING PAraMELEIS .....cciciiiiiiiiieii e e e e e e e e e e s e s e e e e e e s e st eaeeeessassstaeaeeeeeeaasseseeeeeeesesannsnnennneeaens 113
Table 18. Transformer SEIECHION CrItEITA .........oiuiiii et e e st e e e sbe e e e s sebe e e e e snbbeeeesnbbeeeenans 114
Table 19. Qualified SINGIE PO MABGNETICS ......ciouteiieiiiiie ettt e et e e et bt e e sabb e e e s sabe e e e s sabbeeeeabbeeeeaaes 114
Table 20. Typical Reference Crystal CharaCteriStiCS .........iiuuiiiiiiiiiie ittt e e sbe e e e e sbreeeeees 114

October 2007 8 M9999-100207-1.5



KSz8842-PMQL/PMBL

Micrel, Inc.

Pin Configuration

IX

NLSH
odvd
N3NV
NAQHI
NAQHL
NdO1S
13sdl
N713sSA3ad
NO3d
NINO
NYH3d
aNoa
Oldan
NISSERY
ON
ON
ON
ON
NE3F0
N¢380
N134d0
N03d0
leavd
aNoa
Jdan
Ol1aan
0eavd
6cavd
82avd
/2avd
9zavd
Geavd
¥cavd
€2avd
¢eavd
lcavd

>
Y 42
o<Qo [a] [aF I e o o
5500..05822558858555080000
AVABNNAVTTAMWVVTTAMMNVANNA

KSZ8842-PMAQL

B8IBEEBZ2 VIR YRILLRE
%987W065432109876543Dmm210
$222883302020 552 dRE SRABREE

(=] [32] [ToN{e] [colerNe) [se] [fo (e [celerRe] [v2} [To (ol - o}
~Not0woroe 2T NI 2O ILERIAIBSIBISSES

YaaA
aNov
NQdMd
aNoa
aNoa
Oldan
olaan
ON
1033
MSEE]
0a33
€a3aid
N335
ON
02aan
aNOa
€d3aed

ON
A10d
ON
olaan
aNoa
0d31ed
1a3ed
¢d3aned
0a3ad
1a3d
¢a3id
NINVOS
N31s3L

Figure 2. KSZ8842-PMQL 128-Pin PQFP (Top View)

M9999-100207-1.5

October 2007



KSz8842-PMQL/PMBL

Micrel, Inc.

Balls Configuration

TOP VIEW

10

PAD4
PAD
PAD

(]

0.00006009

[=]

w =

@ <
eee.aoo.oo
- - o~
o -

x

@@0@00@@00

PADO
PADE
PAD9
PAD PAD
PAD
26
PAD

PADS
PAD

PAD
29

PAD

PAD

VDDA

WEHOOHOOOO®

< om Q (] w (T V] I - h'd

Figure 3. KSZ8842-PMBL 100-Ball LFBGA (Top View)

M9999-100207-1.5

10

October 2007



Micrel, Inc.

KSz8842-PMQL/PMBL

Pins Description of KSZ8842-PMQL

Pin Pin Type Pin Function
Number Name
1 TEST_EN I Test Enable
For normal operation, pull-down this pin to ground.
2 SCAN_EN Scan Test Scan Mux Enable
For normal operation, pull-down this pin to ground.
3 P1LED2 Opu Port 1 and Port 2 LED indicators" defined as follows:
4 P1LED1 Opu LEDs turn on when low.
5 P1LEDO Opu Chip Glopal Control Register 5:
6 PoLED2 Opu SGCRS5 bit [15,9]
7 P2LED1 Opu ; [0,0] Default [0,1]
8 P2LEDO Opu P1LED3"/P2LED3 — —
P1LED2/P2LED2 Link/Act 100Link/Act
P1LED1/P2LED1 Full duplex/Col 10Link/Act
P1LEDO/P2LEDO Speed Full duplex
Reg. SGCR5 bit [15,9]
[1,0] [1,1]
P1LED3%/P2LED3 Act —
P1LED2/P2LED2 Link —
P1LED1/P2LED1 Full duplex/Col —
P1LEDO/P2LEDO Speed —
Notes:
1. Link = On; Activity = Blink; Link/Act = On/Blink; Full Dup/Col = On/Blink;
Full Duplex = On (Full duplex); Off (Half duplex)
Speed = On (100BASE-T); Off (LOBASE-T)
2. P1LEDS is pin 27. P2LED3 is pin 22
Port 1 and Port 2 LED indicators" for Repeater mode defined as follows:
Switch Global Control Register 5:
SGCRS5 bit [15,9]
[0,0] Default [0,1] [1,0],[1,1]
RPT_COL
P1LED3/P2LED3 RPT:ACT’ —
RPT_Link3/RX,
P1LED2/P2LED2 RPT_ERR3 —
RPT_Link2/RX,
P1LED1/P2LED1 RPT_ERR?2 —
RPT_Link1/RX
P1LEDO/P2LEDO RPT:ERRll ’ —
Note:
1. RPT_COL = Blink; RPT_Link3/RX (Host port) = On/Blink;
RPT_Link2/RX (Port 2) = On/Blink; RPT_Link1/RX (Port 1) = On/Blink;
RPT_ACT = On if any activity; RPT_ERR3 (Host port) = On if any CRC error;
RPT_ERR2 (port 2) = On if any CRC error; RPT_ERR1 (port 1) = On if any CRC error;
9 DGND Gnd Digital ground
10 VDDIO P 3.3V digital I/O Vpp
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Pin Pin Type Pin Function
Number Name

11 NC — No connect

12 PCLK Ipd PCI Bus Clock
This Clock provides the timing for all PCI bus phases. The rising edge defines the start
of each phase. The clock maximum frequency is 33MHz.

13 NC — No connect

14 NC — No connect

15 NC — No connect

16 INTRN Opd Interrupt Request
Active Low signal to host CPU to request an interrupt when any one of the interrupt
conditions occurs in the registers. This pin should be pull-up externally.

17 NC — No connect

18 NC — No connect

19 EECS Opu EEPROM Chip Select
This signal is used to select an external EEPROM device

20 NC — No connect

21 NC — No connect

22 P2LED3 Opd Port 2 LED Indicator
See the description in pins 6, 7, and 8.

23 DGND Gnd Digital 10 Ground

24 VDDCO P 1.2V Core Voltage Output. (Internal 1.2V LDO power supply output)
This pin is used to provide 1.2V power supply to all 1.2V power VDDC, VDDA and
VDDAP. It is recommended the pin should be connected to 3.3V power rail by a
1000hm resistor for the internal LDO application.

25 NC — No connect

26 EEEN Ipd EEPROM Enable
EEPROM is enabled and connected when this pin is pull-up.
EEPROM is disabled when this pin is pull-down or no connect.

27 P1LED3 Opd Port 1 LED Indicator
See the description in pins 3, 4, and 5.

28 EEDO Opd EEPROM Data Out
This pin is connected to DI input of the serial EEPROM.

29 EESK Opd EEPROM Serial Clock
4us serial clock to load configuration data from the serial EEPROM.

30 EEDI Ipd EEPROM Data In
This pin is connected to DO output of the serial EEPROM.

31 NC — No connect

32 VDDIO P 3.3V digital I/O Vpp.

33 VDDIO P 3.3V digital I/O Vpp.

34 DGND Gnd Digital ground

35 DGND Gnd Digital ground

36 PWRDN Ipu Full-chip power-down input. Active Low.

37 AGND Gnd Analog ground

38 VDDA P 1.2V analog Vpp

39 AGND Gnd Analog ground

40 NC — No connect
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Pin Pin Type Pin Function
Number Name

41 NC — No connect

42 AGND Gnd Analog ground

43 VDDA P 1.2V analog Vpp

44 NC — No connect

45 RXP1 1/0 Physical receive (MDI) or transmit (MDIX)signal (+ differential)

46 RXM1 I/0 Physical receive (MDI) or transmit (MDIX) signal (- differential)

a7 AGND Gnd Analog ground

48 TXP1 I/O Physical transmit (MDI) or receive (MDIX) signal (+ differential)

49 TXM1 I/0 Physical transmit (MDI) or receive (MDIX) signal (— differential)

50 VDDATX P 3.3V analog Vop

51 VDDARX P 3.3V analog Vpp

52 RXM2 1/0 Port 2 physical receive (MDI) or transmit (MDIX)signal (- differential)

53 RXP2 I/0 Port 2 physical receive(MDI) or transmit (MDIX) signal (+ differential)

54 AGND Gnd Analog ground

55 TXM2 I/0 Port 2 physical transmit (MDI) or receive (MDIX) signal (- differential)

56 TXP2 I/0 Port 2 physical transmit (MDI) or receive (MDIX) signal (+ differential)

57 VDDA P 1.2 analog Vpp

58 AGND Gnd Analog ground

59 NC — No connect

60 NC — No connect

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

62 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 not connected.
Note: Clock is £50ppm for both crystal and oscillator.

67 RSTN Ipu Hardware Reset, Active Low
RSTN will cause the KSz8842-PMQL to reset all of its functional blocks. RSTN must be
asserted for a minimum duration of 10 ms.

68 PAR I/0 PCI Parity
Even parity computed for PAD [31:0] and CBE [3:0]N, master drives PAR for address
and write data phase, target drives PAR for read data phase.

69 FRAMEN I/O PCI Cycle Frame
This signal is asserted low to indicate the beginning of the address phase of the bus
transaction and de-asserted before the final transfer of the data phase of the
transaction in a bus master mode. As a target, the device monitors this signal before
decoding the address to check if the current transaction is addressed to it.

70 IRDYN I/O PCI Initiator Ready
As a bus master, this signal is asserted low to indicate valid data phases on PAD [31:0]
during write data phases, indicates it is ready to accept data during read data phases.
As a target, it'll monitor this IRDYN signal that indicates the master has put the data on
the bus.
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Pin Pin Type Pin Function
Number Name
71 TRDYN I/O PCI Target Ready

As a bus target, this signal is asserted low to indicate valid data phases on PAD [31:0]
during read data phases, indicating it is ready to accept data during write data phases.
As a master, it will monitor this TRDYN signal that indicates the target is ready for data
during read/write operation.

72 STOPN I/0 PCI Stop
This signal is asserted low by the target device to stop the current transaction.

73 IDSEL I/0 PCIl Initialization Device Select
This signal is used to select the KSZ8842-PMQL during configuration read and write
transactions.

74 DEVSELN I/0 PCI Device Select

This signal is asserted low when it is selected as a target during a bus transaction. As a
bus master, the KSZ8842-PMQL samples this signal to insure that the destination
address for the data transfer is recognized by a PCI target.

75 REQN @) PCI Bus Request
The KSZ8842-PMQL will assert this signal low to request PCI bus master operation.
76 GNTN PCI Bus Grant

This signal is asserted low to indicate to the KSZ8842-PMQL that it has been granted
the PCI bus master operation.

77 PERRN I/O PCI Parity Error

The KSZ8842-PMQL as a master or target will assert this signal low to indicate a parity
error on any incoming data. As a bus master, it will monitor this signal on all write

operations.
78 DGND Gnd Digital 1/0 ground
79 VDDIO P 3.3V digital I/0 Vpp
80 SERRN @) PCI System Error

This system error signal is asserted low by the KSZ8842-PMQL.This signal is used to
report address parity errors.

81 NC — No connect
82 NC — No connect
83 NC — No connect
84 NC — No connect
85 CBE3N Command and Byte Enable

I
86 CBE2N I These signals are multiplexed on the same PCI pins. During the address phase, these
87 CBEIN | lines define the bus command. During the data phase, these lines are used as Byte
Enables. The Byte enables are valid for the entire data phase and determine which byte
88 CBEON ' lanes carry meaningful data.

89 PAD31 I/10 PCIl Address / Data 31

Address and data are multiplexed on the all of the PAD pins. The PAD pins carry the
physical address during the first clock cycle of a transaction, and carry data during the
subsequent clock cycles.

90 DGND Gnd Digital core ground

91 VvDDC P 1.2V digital core Vpp
92 VDDIO P 3.3V digital I/0 Vpp

93 PAD30 I/O PCI Address / Data 30
94 PAD29 I/0 PCI Address / Data 29
95 PAD28 I/0 PCI Address / Data 28
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Pin Pin Type Pin Function
Number Name

96 PAD27 I/O PCI Address / Data 27
97 PAD26 I/0 PCI Address / Data 26
98 PAD25 I/0 PCI Address / Data 25
99 PAD24 I/O PCI Address / Data 24
100 PAD23 I/0 PCI Address / Data 23
101 PAD22 I/O PCI Address / Data 22
102 PAD21 I/0 PCI Address / Data 21
103 PAD20 I/O PCI Address / Data 20
104 PAD19 I/0 PCI Address / Data 19
105 PAD18 I/0 PCI Address / Data 18
106 PAD17 I/O PCI Address / Data 17
107 DGND Gnd Digital 1/0 ground
108 VvDDIO P 3.3V digital I/0 Vpp
109 PAD16 I/0 PCI Address / Data 16
110 PAD15 I/0 PCI Address / Data 15
111 PAD14 I/O PCI Address / Data 14
112 PAD13 I/0 PCI Address / Data 13
113 PAD12 I/O PCI Address / Data 12
114 PAD11 I/0 PCI Address / Data 11
115 PAD10 I/0 PCI Address / Data 10
116 PAD9 I/O PCI Address / Data 9
117 PADS8 I/0 PCI Address / Data 8
118 PAD7 I/O PCI Address / Data 7
119 PADG6 I/O PCI Address / Data 6
120 PAD5S I/O PCI Address / Data 5
121 PAD4 I/0 PCI Address / Data 4
122 PAD3 I/O PCI Address / Data 3
123 DGND Gnd Digital 1/0 ground
124 DGND Gnd Digital core ground
125 VDDIO P 3.3V digital I/0O Vpp
126 PAD2 I/O PCI Address / Data 2
127 PAD1 I/O PCI Address / Data 1
128 PADO I/0 PCI Address / Data 0
Table 1. KSZ8842-PMQL Pin Description
Notes:

P = Power supply.

Gnd = Ground.

I = Input.

O = Output.

1/0 = Bi-directional.

Ipd = Input with internal pull-down.
Ipu = Input with internal pull-up.

Opd = Output with internal pull-down.
Opu = Output with internal pull-up.
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Balls Description of KSZ8842-PMBL

Ball Ball Type Ball Function
Number Name
A8 TEST_EN | | Test Enable.
For normal operation, pull-down this pin to ground.
c7 SCAN_EN | | Scan Test Scan Mux Enable.
For normal operation, pull-down this pin to ground.
B7 P1LED2 Opu Port 1 and Port 2 LED indicators" defined as follows:
A7 P1LED1 Opu Switch Global Control Register 5:
c6 P1LEDO Opu SGCRS5 bit [15,9]
B6 P2LED? Opu [0,0] Default [0,1]
A6 P2LEDI | Opu P1LED3’/P2LED3 — —
B5 P2LEDO Opu P1LED2/P2LED2 Link/Act 100Link/Act
P1LED1/P2LED1 Full duplex/Col 10Link/Act
P1LEDO/P2LEDO Speed Full duplex
Reg. SGCR5 bit [15,9]
[1,0] [1.1]
P1LED3*P2LED3 Act —
P1LED2/P2LED2 Link —
P1LED1/P2LED1 Full duplex/Col —
P1LEDO/P2LEDO Speed —
Notes:
1. Link = On; Activity = Blink; Link/Act = On/Blink; Full Dup/Col = On/Blink;
Full Duplex = On (Full duplex); Off (Half duplex)
Speed = On (100BASE-T); Off (LOBASE-T)
2. P1LEDS is ball B3. P2LED3 is ball C3.
Port 1 and Port 2 LED indicators® for Repeater mode defined as follows:
Switch Global Control Register 5: SGCR5 bit [15,9]
[0,0] Default [0,1][1,0] [1,1]
P1LED3, P2LED3 RPT_COL, RPT_ACT —
P1LED2, P2LED2 RPT_Link3/RX, RPT_ERR3 | —
P1LED1, P2LED1 RPT_Link2/RX, RPT_ERR2 | —
P1LEDO, P2LEDO RPT_Link1/RX, RPT_ERR1 | —
Note 3: RPT_COL = Blink; RPT_Link3/RX (Host port) = On/Blink;
RPT_Link2/RX (Port 2) = On/Blink; RPT_Link1/RX (Port 1) = On/Blink;
RPT_ACT = On if any activity; RPT_ERRS3 (Host port) = On if any CRC error;
RPT_ERR2 (port 2) = On if any CRC error; RPT_ERR1 (port 1) = On if any CRC error;
A5 PCLK Ipd PCI Bus Clock. This Clock provides the timing for all PCI bus phases. The rising edge

October 2007

16

M9999-100207-1.5




Micrel, Inc. KSZ8842-PMQL/PMBL
Ball Ball Type Ball Function
Number Name

defines the start of each phase. The clock maximum frequency is 33MHz.

B4 INTRN Opd Interrupt Request. Active Low signal to host CPU to request an interrupt when any one of the
interrupt conditions occurs in the registers. This pin should be pull-up externally.

A4 EECS Opu EEPROM Chip Select. This signal is used to select an external EEPROM device

C3 P2LED3 Opd Port 2 LED Indicator
See the description in ball B5, B6 and A6.

A3 EEEN Ipd EEPROM Enable
EEPROM is enabled and connected when this pin is pull-up.
EEPROM is disabled when this pin is pull-down or no connect.

B3 P1LEDS3 Opd Port 1 LED indicator
See the description in ball C7, A7 and B7.

B2 EEDO Opd EEPROM Data Out:
This pin is connected to DI input of the serial EEPROM.

A2 EESK Opd EEPROM Serial Clock:
A 4pus serial output clock to load configuration data from the serial EEPROM.

Al EEDI Ipd EEPROM Data In:
This pin is connected to DO output of the serial EEPROM.

B1 PWRDN Ipu Full-chip power-down. Active Low.

C1l RXP1 /0 Port 1 physical receive (MDI) or transmit (MDIX) signal (+ differential)

Cc2 RXM1 I/O Port 1 physical receive (MDI) or transmit (MDIX) signal (— differential)

D1 TXP1 1/0 Port 1 physical transmit (MDI) or receive (MDIX) signal (+ differential)

D2 TXM1 1/0 Port 1 physical transmit (MDI) or receive (MDIX) signal (— differential)

F2 RXM2 1/0 Port 2 physical receive (MDI) or transmit (MDIX)signal (- differential)

F1 RXP2 /0 Port 2 physical receive(MDI) or transmit (MDIX) signal (+ differential)

G2 TXM2 I/O Port 2 physical transmit (MDI) or receive (MDIX) signal (- differential)

Gl TXP2 1/0 Port 2 physical transmit (MDI) or receive (MDIX) signal (+ differential)

G3 ISET (0] Set physical transmit output current.
Pull-down this ball with a 3.01K 1% resistor.

H1 X1 | 25MHz crystal/oscillator clock connections

H2 X2 (0] Balls (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.

J1 RSTN Ipu Hardware Reset, Active Low
RSTN will cause the KSZ8842-PMBL to reset all of its functional blocks. RSTN must be
asserted for a minimum duration of 10 ms.

J2 PAR (0] PCI Parity
Even parity computed for PAD [31:0] and CBE[3:0]N, master drives PAR for address and
write data phase, target drives PAR for read data phase.

K1 FRAMEN 1/0 PCI Cycle Frame

This signal is asserted low to indicate the beginning of the address phase of the bus
transaction and de-asserted before the final transfer of the data phase of the transaction in a
bus master mode. As a target, the device monitors this signal before decoding the address to
check if the current transaction is addressed to it.
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Ball Ball Type Ball Function
Number Name
K2 IRDYN 1/0 PCI Initiator Ready
As a bus master, this signal is asserted low to indicate valid data phases on PAD [31:0]
during write data phases, indicates it is ready to accept data during read data phases. As a
target, it'll monitor this IRDYN signal that indicates the master has put the data on the bus.
H3 TRDYN 1/0 PCI Target Ready
As a bus target, this signal is asserted low to indicate valid data phases on PAD [31:0] during
read data phases, indicating it is ready to accept data during write data phases. As a master,
it will monitor this TRDYN signal that indicates the target is ready for data during read/write
operation.
J3 STOPN I/0 PCI Stop
This signal is asserted low by the target device to stop the current transaction
K3 IDSEL I/0 PCI Initialization Device Select.
This signal is used to select the KSzZ8842-PMQL/PMBL during configuration read and write
transactions.
H4 DEVSELN | I/O PCI Device Select
This signal is asserted low when it is selected as a target during a bus transaction. As a bus
master, the KSZ8842-PMBL samples this signal to insure that the destination address for the
data transfer is recognized by a PCI target.
J4 REQN (0] PCI Request
The KSZ8842-PMBL will assert this signal low to request PCI bus master operation.
K4 GNTN | PCI Grant
This signal is asserted low to indicate to the KSZ8842-PMBL that it has been granted the PCI
bus master operation.
H5 PERRN 1/0 PCI Parity Error
The KSZ8842-PMBL as a master or target will assert this signal low to indicate a parity error
on any incoming data. As a bus master, it will monitor this signal on all write operations.
J5 SERRN O PCI System Error
This system error signal is asserted low by the KSZ8842-PMBL.This signal is used to report
address parity errors.
K5 CBE3N | Command and Byte Enable
K6 CBE2N | These signals are multiplexed on the same PCI pins. During the address phase, these lines
36 CBEIN | define the bus command. During the data phase, these lines are used as Byte Enables. The
Byte enables are valid for the entire data phase and determine which byte lanes carry
H6 CBEON | meaningful data.
K7 PAD31 I/0 PCI Address / Data 31
Address and data are multiplexed on the all of the PAD balls. The PAD pins carry the
physical address during the first clock cycle of a transaction, and carry data during the
subsequent clock cycles.
J7 PAD30 I/0 PCI Address / Data 30
H7 PAD29 I/0 PCI Address / Data 29
K8 PAD28 1/0 PCI Address / Data 28
J8 PAD27 1/0 PCI Address / Data 27
H8 PAD26 1/0 PCI Address / Data 26
K9 PAD25 1/0 PCI Address / Data 25
J9 PAD24 I/0 PCI Address / Data 24
K10 PAD23 I/0 PCI Address / Data 23
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Ball Ball Type Ball Function
Number Name

J10 PAD22 1/0 PCI Address / Data 22

H9 PAD21 1/0 PCI Address / Data 21

H10 PAD20 1/0 PCI Address / Data 20

G8 PAD19 I/0 PCI Address / Data 19

G9 PAD18 I/0 PCI Address / Data 18

G10 PAD17 1/0 PCI Address / Data 17

F8 PAD16 1/0 PCI Address / Data 16

F9 PAD15 1/0 PCI Address / Data 15

F10 PAD14 1/0 PCI Address / Data 14

E8 PAD13 1/0 PCI Address / Data 13

E9 PAD12 I/0 PCI Address / Data 12

E10 PAD11 I/O PCI Address / Data 11

D10 PAD10 1/0 PCI Address / Data 10

D9 PAD9 I/0 PCI Address / Data 9

D8 PADS8 I/0 PCI Address / Data 8

C10 PAD7 1/0 PCI Address / Data 7

C9 PADG6 110 PCI Address / Data 6

C8 PAD5S 1/0 PCI Address / Data 5

B10 PAD4 1/0 PCI Address / Data 4

B9 PAD3 I/0 PCI Address / Data 3

B8 PAD2 I/0 PCI Address / Data 2

A10 PAD1 1/0 PCI Address / Data 1

A9 PADO I/0 PCI Address / Data 0

C5 VvDDC P 1.2V digital core Vpp

C4 VDDCO P 1.2V Core Voltage Output. (internal 1.2V LDO power supply output)
This ball is used to provide 1.2V power supply to all 1.2V power VDDC and VDDA. ltis
recommended the ball should be connected to 3.3V power rail by a 100o0hm resistor for the
internal LDO application.

D3, E3, F3 | VDDA P 1.2V analog Vpp

D7, E7, VvDDIO P 3.3V digital I/O Vpp

F7, G4,

G5, G6,

G7

E1l VDDATX P 3.3V analog Vpp

E2 VDDARX P 3.3V analog Vpp

D4, D5, GND Gnd Ground

D6, E4,

ES5, ES6,

F4, F5, F6

Table 2. KSzZ8842-PMBL Ball Description
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Functional Description

The KSZ8842-PMQL/PMBL contains one PCI interface unit, two 10/100 physical layer transceivers (PHYs), three MAC
units, and a RX/TX DMA channel all integrated with a Layer-2 switch.

Physical signal transmission and reception are enhanced through the use of analog circuits in the PHY that make the
design more efficient and allow for low power consumption.

Functional Overview: PCI Bus Interface Unit

PCI Bus Interface

The PCI Bus Interface implements PCI v2.2 bus protocols and configuration space. The KSZ8842-PMQL/PMBL
supports bus master reads and writes to CPU memory, and CPU access to on-chip register space. When the CPU
reads and writes the configuration registers of the KSzZ8842-PMQL/PMBL, it is as a slave. So the KSZzZ8842-
PMQL/PMBL can be either a PCI bus master or slave. The PCI Bus Interface is also responsible for managing the DMA
interfaces and the host processors access. Arbitration logic within the PCI Bus Interface unit accepts bus requests from
the TXDMA logic and RXDMA logic.

The PCI bus interface also manages interrupt generation for a host processor.

TXDMA Logic and TX Buffer Manager

The KSZz8842-PMQL/PMBL supports a multi-frame, multi-fragment DMA gather process. Descriptors representing
frames are built and linked in system memory by a host processor. The TXDMA logic is responsible for transferring the
multi-fragment frame data from the host memory into the TX buffer.

The KSZ8842-PMQL/PMBL uses 4K bytes of transmit data buffer between the TXDMA logic and transmit MAC. When
the TXDMA logic determines there is enough space available in the TX buffer, the TXDMA logic will move any pending
frame data into the TX buffer. The management mechanism depends on the transmit descriptor list.

RXDMA Logic and RX Buffer Manager

The KSZzZ8842-PMQL/PMBL supports a multi-frame, multi-fragment DMA scatter process. Descriptors representing
frames are built and linked in system memory by the host processor. The RXDMA logic is responsible for transferring
the frame data from the RX buffer to the host memory.

The KSz8842-PMQL/PMBL uses 4K bytes of receive data buffer between the receive MAC and RXDMA logic. The
management mechanism depends on the receive descriptor list.

Functional Overview: Physical Layer Transceiver (PHY)

100BASE-TX Transmit

The 100BASE-TX transmit function performs parallel to serial conversion, 4B/5B coding, scrambling, NRZ-to-NRZI
conversion, and MLT3 encoding and transmission.

The circuitry starts with a parallel-to-serial conversion, which converts the Mll data from the MAC into a 125MHz serial
bit stream. The data and control stream is then converted into 4B/5B coding, followed by a scrambler. The serialized
data is further converted from NRZ-to-NRZ| format, and then transmitted in MLT3 current output. The output current is
set by an externall% 3.01KQ resistor for the 1:1 transformer ratio.

The output signal has a typical rise/fall time of 4ns and complies with the ANSI TP-PMD standard regarding amplitude
balance, overshoot, and timing jitter. The wave-shaped 10BASE-T output is also incorporated into the 100BASE-TX
transmitter.

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
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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.

PLL Clock Synthesizer (Recovery)

The internal PLL clock synthesizer generates 125MHz, 62.5MHz, 41.66MHz, and 25MHz clocks by setting the on-chip
bus speed control register OBCR for KSZ8842-PMQL/PMBL system timing. These internal clocks are generated from
an external 25MHz crystal or oscillator.

Note: Default setting is 25MHz in OBCR register, recommends the software driver to set it to 125MHz for best
performance.

Scrambler/De-scrambler (L00BASE-TX Only)

The purpose of the scrambler is to spread the power spectrum of the signal to reduce electromagnetic interference
(EMI) and baseline wander. Transmitted data is scrambled through the use of an 11-bit wide linear feedback shift
register (LFSR). The scrambler generates a 2047-bit non-repetitive sequence, and the receiver then de-scrambles the
incoming data stream using the same sequence as at the transmitter.

10BASE-T Transmit

The 10BASE-T driver is incorporated with the 100BASE-TX driver to allow for transmission using the same magnetic.
They are internally wave-shaped and pre-emphasized into outputs with typical 2.3V amplitude. The harmonic contents
are at least 27dB below the fundamental frequency when driven by an all-ones Manchester-encoded signal.

10BASE-T Receive

On the receive side, input buffers and level detecting squelch circuits are employed. A differential input receiver circuit
and a phase-locked loop (PLL) perform the decoding function. The Manchester-encoded data stream is separated into
clock signal and NRZ data. A squelch circuit rejects signals with levels less than 400mV or with short pulse widths to
prevent noise at the RXP-or-RXM input from falsely triggering the decoder. When the input exceeds the squelch limit,
the PLL locks onto the incoming signal and the KSZ8842-PMQL/PMBL decodes a data frame. The receiver clock is
maintained active during idle periods in between data reception.

Power Management

The KSz8842-PMQL/PMBL features a per port power-down mode. To save power, the user can power-down a port
that is not in use by setting bit 11 in either PLCR4 or P1AMBCR register for port 1, and set bit 11 in either P2CR4 or
P2MBCR register for port 2. To bring the port back up, reset bit 11 in these registers.

In addition, there is a full switch power-down mode by PWRDN pin/ball 36. When this pin/ball is pulled-down, the entire
chip powers down. Transitioning this pin/ball from pull-down to pull-up results in a power up and chip reset.

MDI/MDI-X Auto Crossover

To eliminate the need for crossover cables between similar devices, the KSzZ8842-PMQL/PMBL supports HP-Auto
MDI/MDI-X and IEEE 802.3u standard MDI/MDI-X auto crossover. HP-Auto MDI/MDI-X is the default.

The auto-sense function detects remote transmit and receive pairs and correctly assigns the transmit and receive pairs
for the KSZ8842-PMQL/PMBL device. This feature is extremely useful when end users are unaware of cable types in
addition to saving on an additional uplink configuration connection. The auto-crossover feature can be disabled through
the port control registers.
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The IEEE 802.3u standard MDI and MDI-X definitions are:

MDI MDI-X
Ei\]nAfSS Signals Efn‘? Signals
1 TD+ 1 RD+
2 TD- 2 RD-
3 RD+ 3 TD+
6 RD- 6 TD-

Table 3. MDI/MDI-X Pin Definitions

Straight Cable

A straight cable connects an MDI device to an MDI-X device or an MDI-X device to an MDI device. The following
diagram shows a typical straight cable connection between a network interface card (NIC) (MDI) and a switch, or hub

(MDI-X).

10/100 Ethernet 10/100 Ethernet
Media Depenent Interface Media Depenent Interface
— t 2 1 >
Transmit Pair >—< Receive Pair
»| 2 2 >
a2 | Straight
‘ # Cable E{
[+ ] I
Receive Pair Transmit Pair
[5 ] 5 ]
< 6 :6 <
7 ] 7]
(s | s ]
Modular Connector (RJ-45) Modular Connector (RJ-45)
NIC

HUB
(Repeater or Switch)
Figure 4. Typical Straight Cable Connection
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Crossover Cable

A crossover cable connects an MDI device to another MDI device, or an MDI-X device to another MDI-X device. The
following diagram shows a typical crossover cable connection between two switches or hubs (two MDI-X devices).

10/100 Ethernet
Media Dependent Interface

Receive Pair

i

]

Transmit Pair

o

Szl

Modular Connector (RJ-45)

HUB
(Repeater or Switch)

10/100 Ethernet

Media Dependent Interface

Crossover
Cable

Receive Pair

L

Transmit Pair

i

AL

Modular Connector (RJ-45)

HUB
(Repeater or Switch)

Figure 5. Typical Crossover Cable Connection

Auto Negotiation

The KSz8842-PMQL/PMBL conforms to the auto negotiation protocol as described by the 802.3 committee to allow the

channel to operate at 10Base-T or 100Base-TX.

Auto negotiation allows unshielded twisted pair (UTP) link partners to select the best common mode of operation. In
auto negotiation, the link partners advertise capabilities across the link to each other. If auto negotiation is not
supported or the link partner to the KSzZ8842-PMQL/PMBL is forced to bypass auto negotiation, the mode is set by
observing the signal at the receiver. This is known as parallel mode because while the transmitter is sending auto
negotiation advertisements, the receiver is listening for advertisements or a fixed signal protocol.

The link setup is shown in the following flow diagram (Figure 6).
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Start Auto Negotiation

. ' NO Parallel
Force Link Setting Operaon
Bypass Auto Negatiation Attempt Auto Listen for L00BASE-TX Listen for 10BASE-T Link
and Set Link Mode Negotation Idles Pulses

Link Mode Set ?

Link Mode Set

Figure 6. Auto Negotiation and Parallel Operation

LinkMD Cable Diagnostics

The KSZ8842-PMQL/PMBL LIinkMD uses time domain reflectometry (TDR) to analyze the cabling plant for common
cabling problems such as open circuits, short circuits, and impedance mismatches.

LinkMD works by sending a pulse of known amplitude and duration down the MDI and MDI-X pairs and then analyzes
the shape of the reflected signal. Timing the pulse duration gives an indication of the distance to the cabling fault with a
maximum distance of 200m and an accuracy of £2m. Internal circuitry displays the TDR information in a user-readable
digital format.

Access

LinkMD is initiated by accessing register P1VCT/P2VCT, the LinkMD Control/Status register, in conjunction with
register PLCR4/P2CR4, the 100BASE-TX PHY Controller register.
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Usage

LinkMD can be used at any time by making sure Auto MDIX has been disabled. To disable Auto-MDIX, write a ‘1’ to
P1CRA4[10] for port 1 or P2CR4[10] for port 2 to enable manual control over the pair used to transmit the LinkMD pulse.
The self-clearing cable diagnostic test enable bit, P1VCT[15] for port 1 or P2VCT[15] for port 2, is set to ‘1’ to start the
test on this pair.

When bit P1VCT[15] or P2VCT[15] returns to ‘0, the test is complete. The test result is returned in bit P1VCT[14-13] or
P2VCT[14-13] and the distance is returned in bits P1VCT[8-0] or P2VCTI[8-0]. The cable diagnostic test results are as
follows:

00 = Valid test, normal condition

01 = Valid test, open circuit in cable
10 = Valid test, short circuit in cable
11 = Invalid test, LinkMD failed

[If PLVCT[14-13]=11 or P2VCT[14-13]=11, this indicates an invalid test, and occurs when the KSZ8842-PMQL/PMBL is
unable to shut down the link partner. In this instance, the test is not run, as it is not possible for the KSz8842-
PMQL/PMBL to determine if the detected signal is a reflection of the signal generated or a signal from another source.

Cable distance (in meters) can be approximated by the following formula:
Distance = P1VCT[8-0] x 0.4m
Distance = P1VCT[8-0] x 0.4m

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

Functional Overview: MAC and Switch

Address Lookup

The internal lookup table stores MAC addresses and their associated information. It contains a 1K unicast address
table plus switching information.

The KSZ8842-PMQL/PMBL is guaranteed to learn 1K addresses and distinguishes itself from hash-based lookup
tables, which depending on the operating environment and probabilities, may not guarantee the absolute number of
addresses it can learn.

Learning

The internal lookup engine updates its table with a new entry if the following conditions are met:
1. The received packet's Source Address (SA) does not exist in the lookup table.
2. The received packet is good; the packet has no receiving errors, and is of legal length.

The lookup engine inserts the qualified SA into the table, along with the port number and time stamp. If the table is full,
the last entry of the table is deleted to make room for the new entry.

Migration

The internal lookup engine also monitors whether a station has moved. If a station has moved, it updates the table
accordingly. Migration happens when the following conditions are met:

1. The received packet's SA is in the table but the associated source port information is different.
2. The received packet is good; the packet has no receiving errors, and is of legal length.
The lookup engine updates the existing record in the table with the new source port information.

Aging

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 continuously removes aging
records. The aging period is about 200 seconds. This feature can be enabled or disabled through Global Register
SGCR1[10]).
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Forwarding

The KSz8842-PMQL/PMBL forwards packets using the algorithm that is depicted in the following flowcharts. Figure 7
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 8. The packet is sent to PTF2.

Start

PTF1 = NULL

VLAN ID
valid?

Search complete.
Get PTF1 from
Static MAC Table

Search Static
Table

Search complete.
Get PTF1 from
Dynamic MAC Table

Dynamic Table
Search

Search complete.
Get PTF1 from
VLAN table

/

»  PTF1

- Search VLAN table
- Ingress VLAN filtering
- Discard NPVID check

This search is based on
DA or DA+FID

This search is based on
DA+FID

Figure 7. Destination Address Lookup Flow Chart, Stage 1
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Figure 8. Destination Address Resolution Flow Chart, Stage 2

The KSz8842-PMQL/PMBL 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. 802.3x pause frames.
The KSZ8842-PMQL/PMBL intercepts these packets and performs flow control.
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.”

Switching Engine
The KSZ8842-PMQL/PMBL features a high-performance switching engine to move data to and from the MAC’s packet
buffers. It operates in store and forward mode, while the efficient switching mechanism reduces overall latency.

The switching engine has a 32KB internal frame buffer. This resource is shared between all the ports. There are a total
of 256 buffers available. Each buffer is sized at 128B.
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MAC Operation

The KSZ8842-PMQL/PMBL strictly abides by IEEE 802.3 standards to maximize compatibility. Additionally, there is an
added MAC filtering function to filter unicast packets. The MAC filtering function is useful in applications such as VolP
where restricting certain packets reduces congestion and thus improves performance.

Inter Packet Gap (IPG)

If a frame is successfully transmitted, the minimum 96-bits time for IPG is measured between two consecutive packets.
If the current packet is experiencing collisions, the minimum 96-bits time for IPG is measured from Carrier Sense (CSR)
to the next transmit packet.

Back-Off Algorithm

The KSz8842-PMQL/PMBL implements the IEEE standard 802.3 binary exponential back-off algorithm in half-duplex
mode, and optional "aggressive mode" back-off. After 16 collisions, the packet is optionally dropped depending on the
switch configuration in SGCR1][8].

Late Collision
If a transmit packet experiences collisions after 512 bit times of the transmission, the packet is dropped.

lllegal Packet Size

The KSz8842-PMQL/PMBL discards packets that are less than 64 bytes in size and can be programmed to accept
packet sizes up to 1536 bytes in SGCR2[1]. The KSzZ8842-PMQL/PMBL can also be programmed for special
applications to accept packet sizes up to 1916 bytes in SGCR2[2].

Flow Control
The KSZ8842-PMQL/PMBL supports standard 802.3x flow control frames on both transmit and receive sides.

On the receive side, if the KSZ8842-PMQL/PMBL receives a pause control frame, the KSZ8842-PMQL/PMBL 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 KSzZ8842-PMQL/PMBL are transmitted.

On the transmit side, the KSZ8842-PMQL/PMBL 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
gueues, and available receive queues.

The KSz8842-PMQL/PMBL will flow control a port that has just received a packet if the destination port resource is
busy. The KSzZ8842-PMQL/PMBL issues a flow control frame (XON), containing the maximum pause time defined in
IEEE standard 802.3x. Once the resource is freed up, the KSZ8842-PMQL/PMBL sends out the other flow control
frame (XOFF) 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.

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 in full-duplex mode. If backpressure is required, the KSZ8842-PMQL/PMBL 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 KSZ8842-
PMQL/PMBL 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
reactivated again until switch resources free up. If a collision occurs, the binary exponential back-off algorithm is
skipped and carrier sense is generated immediately, thus reducing 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 modes, the user must enable the following:
1. Aggressive back off (bit 8 in SGCR1)
2. No excessive collision drop (bit 3 in SGCR2)

Note: These bits are not set by default, since this is not the IEEE standard.
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Broadcast Storm Protection

The KSz8842-PMQL/PMBL has an intelligent option to protect the switch system from receiving too many broadcast
packets. As the broadcast packets are forwarded to all ports except the source port, an excessive number of switch
resources (bandwidth and available space in transmit queues) may be utilized. The KSzZ8842-PMQL/PMBL has the
option to include “multicast packets” for storm control. The broadcast storm rate parameters are programmed globally,
and can be enabled or disabled on a per port basis in PLCR1[7] and P2CR1[7]. The rate is based on a 67ms interval
for 100Base-T and a 670ms interval for 10Base-T. At the beginning of each interval, the counter is cleared to zero and
the rate limit mechanism starts to count the number of bytes during the interval. The rate definition is described in
SGCR3[15:18]. The default setting is 0x63 (99 decimal). This is equal to a rate of 1% minimum size packets, calculated
as follows:

148,800 frames/sec X 67 ms/interval X 1% = 99 frames/interval (approx.) = 0x63

Where 148,800 frames/sec is based on 64-byte blocks of 100Base-T packets with 12 bytes of IPG and 8 bytes of
preamble between packets.

Repeater Mode

When KSz8842-PMQL/PMBL is set to repeater mode (SGCR3[7] = 1), it only works on 100BT half-duplex mode. In
repeater enabled mode, all ingress packets will broadcast to other two ports without MAC check and learning. Before
setting the device to repeater mode, the user has to set bit 13 (100Mbps), bit 12 (auto-negotiation disabled) and bit 8
(half duplex) in both PAMBCR and P2MBCR registers as well as to set bit 6 (host half duplex) in SGCR3 register for
repeater mode.

The latency in repeater mode is defined from the 1st bit of DA into the ingress port 1 to the 1st bit of DA out of the
egress port 2. The minimum is 270 ns and the maximum is 310 ns (one clock skew of 25 MHz between TX and RX).

Clock Generator

The X1 and X2 pin/balls are connected to a 25MHz crystal. X1 can also serve as the connector to a 3.3V, 25MHz
oscillator (as described in the pin/ball description). The PCI Bus Interface supports a maximum speed of 33MHz PCLK
(PCI Bus Clock).

Advanced Switch Functions

Spanning Tree Support
To support spanning tree, the host port is the designated port for the processor.

The other ports can be configured in one of the five spanning tree states via “transmit enable”, “receive enable” and
“learning disable” register settings in registers PACR2 and P2CR2 for ports 1 and 2, respectively. Table 4 shows the
port setting and software actions taken for each of the five spanning tree states.

Disable State

Port Setting

Software Action

The port should
not forward or
receive any
packets. Learning
is disabled.

“transmit enable = 0,

receive enable = 0,

learning disable = 1"

The processor should not send any packets to the port. The switch
may still send specific packets to the processor (packets that
match some entries in the “static MAC table” with “overriding bit”
set) and the processor should discard those packets. Address
learning is disabled on the port in this state.

Blocking State

Port Setting

Software Action

Only packets to
the processor are
forwarded.

“transmit enable = 0,

receive enable = 0,

learning disable = 1"

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 processor. Address learning
is disabled on the port in this state.

Listening State

Port Setting

Software Action

Only packets to
and from the
processor are

“transmit enable = 0,

receive enable = 0,

learning disable = 1"

The processor should program the “Static MAC table” with the
entries that it needs to receive (for example, BPDU packets). The
“overriding” bit should be set so that the switch will forward those
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forwarded. specific packets to the processor. The processor may send
Learning is packets to the port(s) in this state. Address learning is disabled on
disabled. the port in this state.

Learning State Port Setting Software Action

Only packets to The processor should program the “Static MAC table” with the
and from the entries that it needs to receive (for example, BPDU packets). The

“transmit enable = 0,

rocessor are )
P receive enable = 0,

“overriding” bit should be set so that the switch will forward those

forwarded. learning disable = 0 specific packets to the processor. The processor may send
Learning is 9 - packets to the port(s) in this state. Address learning is enabled on
enabled. the port in this state.

Forwarding Port Setting Software Action

State

The processor programs the “Static MAC table” with the entries

Packets are that it needs to receive (for example, BPDU packets). The

forwarded and “transmit enable = 1, . o ; i
received normally. | receive enable = 1 overriding” bit is set so that the switch forwards those specific
Learning is ' learning disable = O packets to the processor. The processor can send packets to the
enabledg 9 - port(s) in this state. Address learning is enabled on the port in this

state.

Table 4. KSZ8841-PMQL/PMBL EEPROM Format

IGMP Support

For Internet Group Management Protocol (IGMP) support in Layer 2, the KSZ8842-PMQL/PMBL provides two
components:

“IGMP” Snooping

The KSZ8842-PMQL/PMBL traps IGMP packets and forwards them only to the processor (host port). The IGMP
packets are identified as IP packets (either Ethernet IP packets, or IEEE 802.3 SNAP IP packets) with IP version = 0x4
and protocol version number = 0x2.

“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.

IPv6é MLD Snooping

The KSz8842-PMQL/PMBL traps IPv6 Multicast Listener Discovery (MLD) packets and forwards them only to the
processor (host port). MLD snhooping is controlled by SGCR2[13] (MLD snooping enable) and SGCR2[12] (MLD option).

Setting SGCR2[13] causes the KSZ8842-PMQL/PMBL to trap packets that meet all of the following conditions:

IPv6 multicast packets

Hop count limit =1

IPv6 next header = 1 or 58 (or = 0 with hop-by-hop next header = 1 or 58)

If SGCR2[12] =1, IPv6 next header = 43, 44, 50, 51, or 60 (or =0 with hop-by-hop next header = 43, 44, 50, 51,
or 60)

Port Mirroring Support

KSz8842-PMQL/PMBL supports “Port Mirroring” comprehensively as:

“receive only” mirror on a port

All the packets received on the port are mirrored on the sniffer port. For example, port 1 is programmed to be “receive
sniff” and the host port is programmed to be the “sniffer port”. A packet received on port 1 is destined to port 2 after the
internal lookup. The KSzZ8842-PMQL/PMBL forwards the packet to both port 2 and the host port. The KSZ8842-
PMQL/PMBL can optionally even forward “bad” received packets to the “sniffer port”.

“transmit only” mirror on a port

All the packets transmitted on the port are mirrored on the sniffer port. For example, port 1 is programmed to be
“transmit sniff” and the host port is programmed to be the “sniffer port”. A packet received on port 2 is destined to port 1
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after the internal lookup. The KSZ8842-PMQL/PMBL forwards the packet to both port 1 and the host port.
“receive and transmit” mirror on two ports

All the packets received on port A and transmitted on port B are mirrored on the sniffer port. To turn on the “AND”
feature, set register SGCR2, bit 8 to “1”. For example, port 1 is programmed to be “receive sniff”, port 2 is programmed
to be “transmit sniff”, and the host port is programmed to be the “sniffer port”. A packet received on port 1 is destined to
port 2 after the internal lookup. The KSZ8842-PMQL/PMBL forwards the packet to both port 2 and the host port.

Multiple ports can be selected as “receive sniff” or “transmit sniff”. In addition, any port can be selected as the “sniffer
port”. All these per port features can be selected through registers P1ICR2, P2CR2, and P3CR2 for ports 1, 2, and the
host port, respectively.

IEEE 802.1Q VLAN Support

The KSZ8842-PMQL/PMBL supports 16 active VLANs out of the 4096 possible VLANs specified in the IEEE 802.1Q
specification. KSZ8842-PMQL/PMBL provides a 16-entry VLAN table, which converts the 12-bits VLAN ID (VID) to the
4-bits Filter ID (FID) for address lookup. If a non-tagged or null-VID-tagged packet is received, the ingress port default
VID is used for lookup. In VLAN mode, the lookup process starts with VLAN table lookup to determine whether the VID
is valid. If the VID is not valid, the packet is dropped and its address is not learned. If the VID is valid, the 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. (See Tables 12 and 13.)

DA found in DA+FID found in
Static MAC Use FID flag? FID match? Dynamic MAC Action
Table? 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 5. FID+DA Lookup in VLAN Mode
FID+SA found in
Dynamic MAC Action
Table?
No Learn and add FID+SA to the Dynamic MAC Address Table
Yes Update time stamp

Table 6. FID+SA Lookup in VLAN Mode

QoS Priority Support

The KSz8842-PMQL/PMBL provides Quality of Service (QoS) for applications such as VolP and video conferencing.
Offering four priority queues per port, the per-port transmit queue can be split into four priority queues: Queue 3 is the
highest priority queue and Queue 0 is the lowest priority queue. Bit 0 of registers P1CR1, P2CR1, and P3CR1 is used
to enable split transmit queues for ports 1, 2, and the host port, respectively.

Port-Based Priority
With port-based priority, each ingress port can be individually classified as a high-priority receiving port. All packets
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received at the high-priority receiving port are marked as high priority and are sent to the high-priority transmit queue if
the corresponding transmit queue is split. Bit 4 and 3 of registers P1CR1, P2CR1, and P3CR1 is used to enable port-
based priority for ports 1, 2, and the host port, respectively.

802.1p-Based Priority

For 802.1p-based priority, the KSZ8842-PMQL/PMBL 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 register SGCR6. The “priority mapping” value is programmable.

Figure 9 illustrates how the 802.1p priority field is embedded in the 802.1Q VLAN tag.

Bytes 7 1 6 6 2 2 2 46-1500 4
S
Preamble F DA SA VPID TCI length Data FCS
D
Bits 7 16 3 1 12
Tagged Packet Type o
802.1q VLAN Tag (891%0 for Ethern)tle‘t)) sz ‘CL) VLANID

Figure 9. 802.1p Priority Field Format

802.1p based priority is enabled by bit 5 of registers PICR1, P2CR1, and P3CR1 for ports 1, 2, and the host port,
respectively.

The KSZ8842-PMQL/PMBL provides the option to insert or remove the priority tagged frame's header at each individual
egress port. This header, consisting of the 2 bytes VLAN protocol ID (VPID) and the 2 bytes tag control information field
(TCI), is also referred to as the 802.1Q VLAN tag.

Tag insertion is enabled by bit 2 of registers PLCR1, P2CR1, and P3CR1 for ports 1, 2, and the host port, respectively.
At the egress port, untagged packets are tagged with the ingress port’s default tag. The default tags are programmed in
register sets P1VIDCR, P2VIDCR, AND P3VIDCR for ports 1, 2 and the host port, respectively. The KSZ8842-
PMQL/PMBL does not add tags to already tagged packets.

Tag removal is enabled by bit 1 of registers PLCR1, P2CR1, and P3CR1 for ports 1, 2, and the host port, respectively.
At the egress port, tagged packets will have their 802.1Q VLAN Tags removed. The KSZ8842-PMQL/PMBL will not
modify untagged packets.

The CRC is recalculated for both tag insertion and tag removal.

802.1p priority field re-mapping is a QoS feature that allows the KSzZ8842-PMQL/PMBL to set the “User Priority
Ceiling” at any ingress port. If the ingress packet’s priority field has a higher priority value than the default tag’s priority
field of the ingress port, the packet's priority field is replaced with the default tag’s priority field. The “User Priority
Ceiling” is enabled by bit 3 of registers PLCR2, P2CR2, and P3CR2 for ports 1, 2, and the host port, respectively.

DiffServ based Priority

DiffServ-based priority uses the ToS registers shown in the Priority Control Registers section. The ToS priority control
registers implement a fully decoded, 128-bit Differentiated Services Code Point (DSCP) register to determine packet
priority from the 6-bit ToS field in the IP header. When the most significant 6 bits of the ToS field are fully decoded, the
resultant of the 64 possibilities is compared with the corresponding bits in the DSCP register to determine priority.

Rate Limiting Support

The KSz8842-PMQL/PMBL supports hardware rate limiting from 64 Kbps to 88 Mbps, independently on the “receive
side” and on the “transmit side” on a per port basis. For 10Base-T, a rate setting above 10 Mbps means the rate is not
limited. On 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).
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For ingress rate limiting, KSZ8842-PMQL/PMBL provides options to selectively choose frames from all types, multicast,
broadcast, and flooded unicast frames. The KSzZ8842-PMQL/PMBL 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-bursty 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.

MAC Filtering Function

Use the static table to assign a dedicated MAC address to a specific port. When a unicast MAC address is not recorded
in the static table, it is also not learned in the dynamic MAC table. The KSZ8842-PMQL/PMBL includes an option that
can filter or forward unicast packets for an unknown MAC address. This option is enabled by SGCR7[7].

The unicast MAC address filtering function is useful in preventing the broadcast of unicast packets that could degrade
the quality of this port in applications such as voice over Internet Protocol (VolIP).

Configuration Interface
The KSz8842-PMQL/PMBL operates as a managed switch or a repeater, however it cannot be used as an unmanaged
switch.

EEPROM Interface
The external serial EEPROM with a standard microwire bus interface is used for non-volatile storage of information
such as the host MAC address and ID, (for example, 93C46 or 93C66 EEPROM devices.)

If the EEEN pin/ball is pulled high, the KSzZ8842-PMQL/PMBL performs an automatic read of the external EEPROM
words OH to 6H after the de-assertion of Reset. The EEPROM values are placed in certain host-accessible registers.
EEPROM read/write functions can also be performed by software read/writes to the EEPCR registers.

The KSZ8842-PMQL/PMBL EEPROM format is given below.

WORD 15 8 7 0

OH Reserved
1H Host MAC Address Byte 2 Host MAC Address Byte 1
2H Host MAC Address Byte 4 Host MAC Address Byte 3
3H Host MAC Address Byte 6 Host MAC Address Byte 5
4H Subsystem ID
5H Subsystem Vendor ID
6H Reserved

7H-3FH Not used by KSz8842-PMQL/PMBL (available for user to use)

Table 7. EEPROM Format

Loop back Support

The KSzZ8842-PMQL/PMBL provides loop back support for remote diagnostic of failure. In loop back mode, the speed
at both PHY ports will be set to 100BASE-TX full-duplex mode. Two types of loop back are supported: Far-end Loop
back and Near-end (Remote) Loop back.

Far-end Loop back:

Far-end loop back is conducted between the KSZ8842-PMQL/PMBL’s two PHY ports. The loop back path starts at the
“Originating” PHY. The originating PHY port’s receive inputs (RXP/RXM), wrap around at the “loop back” PHY port's
PMD/PMA, and ends at the “Originating” PHY port’s transmit outputs (TXP/TXM).
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Bit [8] of registers P1CR4 and P2CR4 is used to enable far-end loop back for ports 1 and 2, respectively. Alternatively,
Bit [14] of registers PIMBCR and P2MBCR can also be used to enable far-end loop back. When register P2MBCR bit
14 =1 or P2CRA4 bit 8 =1, the port 2 far-end loop back path is illustrated in the Figure 11.

Near-end (Remote) Loop back:

Near-end (Remote) loop back is conducted at either PHY port 1 or PHY port 2 of the KSZ8842-PMQL/PMBL. The loop
back path starts at the PHY port’s receive inputs (RXPx/RXMx), wraps around at the same PHY port's PMD/PMA, and
ends at the PHY port’s transmit outputs (TXPx/TXMXx).

Bit [1] of registers PIPHYCTRL and P2PHYCTRL is used to enable near-end loop back for ports 1 and 2, respectively.
Alternatively, Bit [9] of registers PISCSLMD and P2SCSLMD can also be used to enable near-end loop back. Both
ports 1 and 2 near-end loop back paths are illustrated in the following Figure 10.
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Host Communication

The descriptor lists and data buffers, collectively called the host communication, manage the actions and status related
to RX and TX buffer management. Commands and signals that control the functional operation of the KSz8842-
PMQL/PMBL are also described.

The KSz8842-PMQL/PMBL and the driver communicate through the two data structures: Command and status
registers (CSRs), and Descriptor Lists and Data Buffers.
Note: All unused bits of the data structure in this section are reserved and should be written by the driver as zero.

Host Communication Descriptor Lists and Data Buffers

The KSz8842-PMQL/PMBL transfers received data frames to the receive buffer in host memory and transmits data
from the transmit buffers in host memory. Descriptors that reside in the host memory act as pointers to these buffers.

There are two descriptor lists (one for receive and one for transmit) for MAC DMA. The base address of each list is
written in the TDLB register and in the RDLB register, respectively. A descriptor list is forward linked. The last descriptor
may point back to the first entry to create a ring structure. Descriptors are chained by setting the next address to the
next buffer in both the receive and transmit descriptors.

The descriptor lists reside in the host physical memory address space. Each pointer points to one buffer and the
second pointer points to the next descriptor. This enables the greatest flexibility for the host to chain any data buffers
with discontinuous memory location. This eliminates processor-intensive tasks such as memory copying from the host
to memory.

A data buffer contains either an entire frame or part of a frame, but it cannot exceed a single frame. Buffers contain only
data; and buffer status is maintained in the descriptor. Data chaining refers to frames that span multiple data buffers.
Data chaining can be enabled or disabled. Data buffers reside in host physical memory space.

Receive Descriptors (RDES0-RDES3)

Receive descriptor and buffer addresses must be Word aligned. Each receive descriptor provides one frame buffer, one
byte count field, and control and status bits.

The following table shows the RDESO register bit fields.

Bit Description
31 OWN Own Bit
When set, indicates that the descriptor is owned by the KSZ8842-PMQL/PMBL.

When reset, indicates that the descriptor is owned by the host. The KSZ8842-PMQL/PMBL
clears this bit either when it completes the frame reception or when the buffers that are
associated with this descriptor are full.

30 FS First Descriptor

When set, indicates that this descriptor contains the first buffer of a frame.

If the buffer size of the first buffer is 0, the next buffer contains the beginning of the frame.
29 LS Last Descriptor

When set, indicates that the buffer pointed by this descriptor is the last buffer of the frame.
28 IPE IP Checksum Error

When set, indicates that the received frame is an IP packet and its IP checksum field does
not match.

This bit is valid only when last descriptor is set.
27 TCPE TCP Checksum Error

When set, indicates that the received frame is a TCP/IP packet and its TCP checksum field
does not match.

This bit is valid only when last descriptor is set.
26 UDPE UDP Checksum Error

When set, indicates that the received frame is an UDP/IP packet and its UDP checksum field
does not match.

This bit is valid only when last descriptor is set.
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Bit Description

25 ES Error Summary
Indicates the logical OR of the following RDESO bits:
CRC error

Frame too long

Runt frame

This bit is valid only when last descriptor is set.

24 MF Multicast Frame

When set, indicates that this frame has a multicast address.

This bit is valid only when last descriptor is set.
23-20 SPN Switch Engine Source Port Number
This field indicates the source port where the packet originated.

If bit 20 is set, it indicates the packet was received from port 1. If bit 21 is set, it indicates the
packet was received from port 2.

This field is valid only when the last descriptor is set.
(Bits 23 and 22 are not used, but reserved for backward compatibility and future expansion.)

19 RE Report on MIl Error
When set, indicates that a receive error in the physical layer was reported during the frame
reception.

18 TL Frame Too Long

When set, indicates that the frame length exceeds the maximum size of 1518 bytes.
This bit is valid only when last descriptor is set.

Note: Frame too long is only a frame length indication and does not cause any frame
truncation.

17 RF Runt Frame

When set, indicates that this frame was damaged by a collision or premature termination
before the collision window has passed. Runt frames are passed on to the host only if the
pass bad frame bit is set.

16 CE CRC Error
When set, indicates that a CRC error occurred on the received frame.

This bit is valid only when last descriptor is set.
15 FT Frame Type

When set, indicates that the frame is an Ethernet-type frame (frame length field is greater
than 1500 bytes). When clear, indicates that the frame is an IEEE 802.3 frame.

This bit is not valid for runt frames.

This bit is valid only when last descriptor is set.

14-11 Reserved

10-0 FL Frame Length

Indicates the length, in bytes, of the received frame, including the CRC.

This field is valid only when last descriptor is set and descriptor error is reset.
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The following table shows the RDESL1 register bit fields.

Bit Description
31-26 Reserved
25 RER Receive End of Ring

When set, indicates that the descriptor list reached its final descriptor. The KSZ8842-
PMQL/PMBL returns to the base address of the list, thus creating a descriptor ring.

24-11 Reserved
10-0 RBS Receive Buffer Size

Indicates the size, in bytes, of the receive data buffer. If the field is 0, the KSZ8842-
PMQL/PMBL ignores this buffer and moves to the next descriptor.

The buffer size must be a multiple of 4.

The following table shows the RDES2 register bit fields.

Bit Description
31-0 Buffer Address
Indicates the physical memory address of the buffer.
The buffer address must be Word aligned.

The following table shows the RDES3 register bit fields.

Bit Description
31-0 Next Descriptor Address
Indicates the physical memory address of the next descriptor in the descriptor ring.
The buffer address must be Word aligned.

Transmit Descriptors (TDESO-TDES3)

Transmit descriptors must be Word aligned. Each descriptor provides one frame buffer, one byte count field, and
control and status bits.

The following table shows the TDESO register bit fields.

Bit Description
31 OWN Own Bit

When set, indicates that the descriptor is owned by the KSZ8842-PMQL/PMBL. When
cleared, indicates that the descriptor is owned by the host. The KSZ8842-PMQL/PMBL
clears this bit either when it completes the frame transmission or when the buffer allocated in
the descriptor is empty.

The ownership bit of the first descriptor of the frame should be set after all subsequent
descriptors belonging to the same frame have been set. This avoids a possible race
condition between the KSzZ8842-PMQL/PMBL fetching a descriptor and the driver setting an
ownership bit.

30-0 Reserved

The following table shows the TDES1 register bit fields.

Bit Description

31 IC Interrupt on Completion

When set, the KSZ8842-PMQL/PMBL sets transmit interrupt after the present frame has
been transmitted. It is valid only when last segment is set.

30 FS First Segment
When set, indicates that the buffer contains the first segment of a frame.
29 LS Last Segment

When set, indicates that the buffer contains the last segment of a frame.
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Bit Description
28 IPCKG IP Checksum Generate

When set, the KSZ8842-PMQL/PMBL will generate correct IP checksum for outgoing frames
that contains IP protocol header. The KSZ8842-PMQL/PMBL supports only a standard IP
header, i.e., IP with a 20 byte header. When this feature is used, ADD CRC bit in the
transmit mode register should always be set.

This bit is used as a per-packet control when the IP checksum generate bit in the transmit
mode register is not set.

This bit should be always set for multiple-segment packets.
27 TCPCKG TCP Checksum Generate

When set, the KSZ8842-PMQL/PMBL will generate correct TCP checksum for outgoing
frames that contains IP and TCP protocol header. The KSZ8842-PMQL/PMBL supports only
a standard IP header, i.e., IP with a 20 byte header. When this feature is used, ADD CRC bit
in the transmit mode register should always be set.

This bit is used as a per-packet control when the TCP checksum generate bit in the transmit
mode register is not set.

This bit should be always set for multiple-segment packets.
26 UDPCKG UDP Checksum Generate

When set, the KSZ8842-PMQL/PMBL will generate correct UDP checksum for outgoing
frames that contains a IP and UDP protocol header. The KSZ8842-PMQL/PMBL supports
only a standard IP header, i.e., IP with a 20 byte header. When this feature is used, ADD
CRC bit in the transmit mode register should always be set.

This bit is used as a per-packet control when the UDP checksum generate bit in the transmit
mode register is not set.

25 TER Transmit End of Ring

When set, indicates that the descriptor pointer has reached its final descriptor.

The KSZ8842-PMQL/PMBL returns to the base address of the list, forming a descriptor ring.
24 Reserved

23-20 SPN Switch Engine Destination Port Map

When set, this field indicates the destination port(s) where the packet will be forwarded to.

If bit 20 is set, it indicates the packet was received from port 1. If bit 21 is set, it indicates the
packet was received from port 2.

Setting all ports to 1 will cause the switch engine to broadcast the packet.

Setting all bits to 0 has no effect. The switch engine forwards the packet according to its
internal switch lookup algorithm.

This field is valid only when the last descriptor is set.

(Bits 23 and 22 are not used, but reserved for backward compatibility and future expansion.)
19-11 Reserved

10-0 TBS Transmit Buffer Size

Indicates the size, in bytes, of the transmit data buffer.

If this field is 0, the KSZ8842-PMQL/PMBL ignores this buffer and moves to the next
descriptor.

The following table shows the TDES2 register bit fields.

Bit Description
31-0 Buffer Address
Indicates the physical memory address of the buffer.
There is no limitation on the transmit buffer address alignment.
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The following table shows the TDES3 register bit fields.

Bit Description
31-0 Next Descriptor Address
Indicates the physical memory address of the next descriptor in the descriptor ring.
The buffer address must be Word aligned.

PCI Configuration Registers

The KSz8842-PMQL/PMBL implements 12 configuration registers. These registers are described in the following
subsections.

The KSZ8842-PMQL/PMBL enables a full software-driven initialization and configuration. This allows the software to
identify and query the KSZ8842-PMQL/PMBL. The KSZ8842-PMQL/PMBL treats configuration space write operations
to registers that are reserved as no-ops. That is, the access completes normally on the bus and the data is discarded.
Read accesses, to reserved or unimplemented registers, complete normally and a data value of 0 is returned.

Software reset has no effect on the configuration registers. Hardware reset sets the configuration registers to their
default values.

Configuration Register Identifier I/O Address Offset Default
Identification CFID O00H 0x884116C6
Command and Status CFCS 04H 0x02000000
Revision CFRV 08H 0x02000010
Latency Timer CFLT OCH 0x00000000
Base Memory Address CBMA 10H 0x00000000
Reserved - 14H-28H 0x00000000

Subsystem ID CSID 2CH Oxrxkk
Reserved - 38H 0x00000000
Interrupt CFIT 3CH 0x28140100
Reserved - 40H-4CH 0x00000000

Configuration ID Register (CFID Offset 00H)
The CFID register identifies the KSzZ8842-PMQL/PMBL. The following table shows the CFID register bit fields.

Bit Default Description
31-16 0x8842 Device ID
15-0 0x16C6 Vendor ID
Specifies the manufacturer of the KSzZ8842-PMQL/PMBL.

The following table shows the access rules of the register.

Category Description
Value after hardware reset 0x884216C6
Write access rules Write has no effect on the KSZ8842-PMQL/PMBL.

Command and Status Configuration Register (CFCS Offset 04H)

The CFCS register is divided into two sections: a command register (CFCS[15:0]) and a status register (CFCS[31:16]).
The command register provides control of the KSzZ8842-PMQL/PMBL'’s ability to generate and respond to PCI cycles.
When 0 is written to this register, the KSzZ8842-PMQL/PMBL logically disconnects from the PCI bus for all accesses
except configuration accesses.

The status register records status information for the PCI bus-related events. The CFCS status bits are not cleared
when they are read. Writing 1 to these bits clears them; writing 0 has no effect.
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The following table describes the CFCS register bit fields.

Bit Type Default Description

31 Status 0 Detected Parity Error

When set, indicates that the KSZ8842-PMQL/PMBL detected a
parity error, even if parity error handling is disabled in parity error
response (CFCS[6]).

30 Status 0 Signal System Error

When set, indicates that the KSZ8842-PMQL/PMBL asserted the
system error SERR_N pin/ball.

29 Status 0 Received Master Abort

When set, indicates that the KSZ8842-PMQL/PMBL terminated a
master transaction with master abort.

28 Status 0 Received Target Abort

When set, indicates that the KSZ8842-PMQL/PMBL master
transaction was terminated due to a target abort.

27 Status 0 Target Abort

This bit is set by KSZ8842-PMQL/PMBL whenever it terminates
with a Target Abort. The CSR registers are all 32-bit Little Endian
format.

For PCI register Read cycles, the KSZ8842-PMQL/PMBL allows
any different combination of CBEN. For PCI register bus cycles,
only byte, word (16-hit), or Dword (32-bit) accesses are allowed.
Any other combination is illegal and is target aborted.

26 -25 Status 01 Device Select Timing

Indicates the timing of the assertion of device select(DEVSEL_N).
These bits are fixed at 01, which indicates a middle assertion of
DEVSEL_N.

24 Status 0 Data Parity Report
This bit is set when the following conditions are met:

The KSZ8842-PMQL/PMBL asserts parity error PERR_N or it
senses the assertion of PERR_N by another device.

The KSZ8842-PMQL/PMBL operates as a bus master for the
operation that caused the error.

Parity error response (CFCS[6]) is set.

23-22 Reserved 00 Reserved
21 Status 0 66MHz Capable
0 = Not 66MHz capable
20-9 Reserved 0x000 Reserved
8 Command 0 System Error Enable

When set, the KSZ8842-PMQL/PMBL asserts system error
(SERR_N) when it detects a parity error on the address phase.

7 Reserved 0 Reserved

6 Command 0 Parity Error Response
When set, the KSZ8842-PMQL/PMBL asserts fatal bus error after it
detects a parity error.

When reset, any detected parity error is ignored and the KSz8842-
PMQL/PMBL continues normal operation. Parity checking is
disabled after hardware reset.

5-3 Reserved 000 Reserved
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Bit Type Default Description

2 Command 0 Master Operation

When set, the KSZ8842-PMQL/PMBL is capable of acting as a bus
master.

When reset, the KSZ8842-PMQL/PMBL capability to generate PCI
accesses is disabled.

For normal operation, this bit must be set.

Command

Memory Space Access
When set, the KSZ8842-PMQL/PMBL responds to memory space
accesses.

When reset, the KSZ8842-PMQL/PMBL does not respond to
memory space accesses.

Reserved

Reserved

Configuration Revision Register (CFRV Offset 08H)

The CFRYV register contains the KSzZ8842-PMQL/PMBL revision number. The following table shows the CFRYV register

bit fields.
Bit Default Description
31-24 0x02 Base Class
Indicates the network controller, and is equal to 2H.
23-16 0x00 Subclass
Indicates the Fast/Gigabit Ethernet chip, and is equal to O0H.
15-8 0x00 Reserved
7-4 0x1 Revision Number
Indicates the KSzZ8842-PMQL/PMBL revision number, and is equal to 1H.
This number is incremented for subsequent revision.
3-0 0x0 Step Number
Indicates the KSZ8842-PMQL/PMBL step number, and is equal to OH (chip
revision A). This number is incremented for subsequent KSZ8842-
PMQL/PMBL steps within the current revision.

Configuration Latency Timer Register (CFLT Offset OCH)
This register configures the cache line size field and the latency timer.
The following table shows the CFLT register bit fields.

Bit

Default

Description

31-16

0x00

Reserved

15-8

0x00

Configuration Latency Timer

Specifies, in units of PCI bus clocks, the value of the latency timer of the
KSZ8842-PMQL/PMBL. When the KSZ8842-PMQL/PMBL asserts FRAME_N,
it enables its latency timer to count. If the KSZ8842-PMQL/PMBL deasserts
FRAME_N prior to count expiration, the content of the latency timer is ignored.
Otherwise, after the count expires, the KSZ8842-PMQL/PMBL initiates
transaction termination as soon as its GNT_N is deasserted.

0x00

Cache Line Size
Specifies, in unit of 32-bit words (Dword), the system cache line size.
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Configuration Base Memory Address Register (CBMA Offset 10H)

The CBMA register specifies the base memory address for accessing the KSzZ8842-PMQL/PMBL CSRs. This register
must be initialized prior to accessing any CSR with memory access.

The following table shows the CBMA register bit fields.

Bit Default Description
31-11 0 Configuration Base Memory Address

Defines the base address assigned for mapping the KSzZ8841-PMQL/PMBL
CSRs.

10-1 0 This field value is 0 when read.
0 0 Memory Space Indicator
Determines that the register maps into the Memory space.
The value in this field is 0.
This is a read-only field.

Subsystem ID Register (CSID Offset 2CH)

The CSID register is a read-only 32-bit register. The content of the CSID is loaded from the EEPROM after a hardware
reset. The loading period lasts at least 27,400 PCI cycles when the system is in 33MHz mode, and starts 50 cycles
after hardware reset deassertion. If the host accesses the CSID before its content is loaded from the EEPROM, the
KSz8842-PMQL/PMBL responds with retry termination on the PCI bus.

The following table shows the CSID register bit fields.

Bit Description
31-16 | Subsystem ID
Indicates a 16-bit field containing the subsystem ID.
15-0 | Subsystem Vendor ID
Indicates a 16-bit field containing the subsystem vendor ID.

The following table shows the access rules of the register.

Category Description
Value after hardware reset Read from EEPROM.
Write access rules Write has no effect on the KSZ8842-PMQL/PMBL.

Configuration Interrupt Register (CFIT Offset 3CH)

The CFIT register is divided into two sections: the interrupt line and the interrupt pin/ball. CFIT configures both the
system’s interrupt and the KSzZ8842-PMQL/PMBL interrupt pin/ball connection.

The following table shows the CFIT register bit fields.

Bit Default Description
31-24 0x28 MAX_LAT

This field indicates how often the device needs to gain access to the PCI bus.
Time unit is equal to 0.25us, assuming a PCI clock frequency of 33 MHz.

The value after a hardware reset is 28H (10us).
23-16 0x14 MIN_GNT

This field indicates the burst period length that the device needs. Time unit is
equal to 0.25ps, assuming a PCI clock frequency of 33 MHz.

The value after a hardware reset is 14H (5us).
15-8 0x01 Interrupt Pin/ball

Indicates which interrupt pin/ball that the KSZ8842-PMQL/PMBL uses. The
KSz8842-PMQL/PMBL uses INTA# and the read value is 1H.
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Bit Default Description
7-0 0x00 Interrupt Line

Provides interrupt line routing information. The basic input/output system
(BIOS) writes the routing information into to this field when it initialized and
configures the system.

The value in this field indicates which input of the system interrupt controller is
connected to the KSZ8842-PMQL/PMBL'’s interrupt pin/ball. The driver uses
this information to determine priority and vector information. Values in this field
are system architecture specific.

The following table shows the access rules of the register.

Category Description
Value after hardware reset 0x281401XX

PCI Control & Status Registers

The PCI CSR registers are all 32 bit in Little Endian format. For PCI register Read cycle, the KSzZ8842-PMQL/PMBL
allows any different combination of CBEN. For PCI register bus cycles, only byte, word (16-bit), or Dword (32-hit)
accesses are allowed. Any other combinations are illegal, and will be target aborted.

MAC DMA Transmit Control Register (MDTXC Offset 0x0000)

The MAC DMA transmit control register establishes the transmit operating modes and commands for the port. This
register should be one of the last CSRs to be written as part of the transmit initialization.

The following table shows the register bit fields.

Bit Defau