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1. Features » Synchronous Operation

The KESBGCA128 provides best solution to the fast "Ad- - 30ns cycle time
dress Filtering" requirements of today's internetworking - 64-bit input/30ns

switching equipment with the following outstanding - Search, data read/write, and command operations
functions. are executed at high speed.
« 128k-bit capacity of table * 128-pin SQFP Package

- 64-bit x 2048 entries

- CAM/RAM substitution * 3.3 v CMOS technology

e Dual Port Architecture

- 32-bit 1/0 Port
- 16-bit Output Port

* 12 Search Conditions

-12 Mask registers selected by the external pins
(MS<3:0>) and the CNTL1 register

- Access bit can be set for data aging

- Permanent bit can be set for permanent entry

- Automatic output of the contents of the Hit entry and
the Empty entry address from the 16-bit Output Port

» Cascading

- Table size is expandable.

- A cascaded table acts as one integral search data table
by internal device priority control.

* Commands

- Useful commands for table management such as aging
and purging.

- Useful command for Source Address Learning

Preliminary 11
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2. Block Diagram

This device consists of the following blocks as shown. Pipeline Execution Control
This block controls the pipeline operation of this device.
CPU Bus Control Block
An access to the search key data, commands, or internal rdgNTL1/2 Registers
isters are executed through the CPU Bus. These registers define the mask registers and the input
modes , etc.

CNTL1/2 Registers
Memory R/W Registers
OEDATN —> CPU SCONF Register
DAT<31:0> ﬂ CMP1/2 Registers
Bus HHA/HEA Registers
Control
P!
‘A
MASK Register 0~11
RSTN >
CLK — & Search Logic
Control Logic
PHASE o>
ADD<5:0> > Pipeline
SRCHN _| Execution v
|  Control
RWN o OO =| Is —— PHIN
CEN > AHGEE . 5 ——» PHON
MS<3:0> > | z % § = 64-t;:|tAXM2048 § «—— PMIN
HEER a ——» PMON
3] 2
o a Flag [4—— FLIN
Logic —— FLON
—» SHON
Y —» SMON
~| Output Port Control

i

OD<20:0>'

OEODN
OPS

Fig. 2 Block Diagram
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Memory R/W Registers
These registers are used to access the CAM table.

SCONF Register
This register defines the configuration of the search opera-
tion.

CMP1/2 Registers
These two registers store the search key data and both are
64 bits in width.

HHA/HEA Reqgisters
These two registers respectively store the hit address and
the empty address of the CAM table.

MASK Registers

These 12 registers are used to mask the data bit by bit in
the search operation or the write operation to the CAM
table.

CAM
The capacity of the CAM table is 64 bits x 2048 entries.

Flag Logic
This block outputs the search result and the status of the
CAM table and has the interface function for a cascade
connection.

Output Port Control
This block controls the Output Port which outputs the
search result.

Preliminary 22
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3. Pin Assignment and Pin Descriptions
3.1 Pin Assignment

KES5BGCA128
(128pin SQFP type)
1(|)_|2 6|_T
103 —164
" KESBGCA128 "
" Index .
128 = (S 39
1 38

Fig. 3.1.1 Pin Assignment
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Pin No. Signal Namg /O type Pin Ng. Signal Name /O type
1 GND - 41 GND -
2 OD<0> OouUT 42 PMON ouT
3 OD<1> ouT 43 PHON ouT
4 VDD - 44 FLIN IN
5 VDD - 45 PMIN IN
6 OD<2> ouT 46 PHIN IN
7 OD<3> ouT 47 VDD -
8 OD<4> ouT 48 OPSL IN
9 GND - 49 OEODN IN
10 OD<5> ouUT 50 GND -
11 OD<6> ouT 51 GND -
12 OD<7> OouUT 52 GND -
13 GND - 53 MS<0> IN
14 0OD<8> ouT 54 MS<1> IN
15 VDD - 55 MS<2> IN
16 OD<9> OouT 56 MS<3> IN
17 OD<10> ouT 57 DAT<0> I/O
18 GND - 58 DAT<1> I/O
19 GND - 59 VDD -
20 GND - 60 DAT<2> I/O
21 OD<11> ouT 61 DAT<3> I/O
22 VDD - 62 GND -
23 OD<12> ouT 63 DAT<4> I/O
24 VDD - 64 DAT<5> 110
25 OD<13> ouT 65 GND -
26 OD<14> ouT 66 DAT<6> I/O
27 GND - 67 DAT<7> I/O
28 OD<15> ouT 68 VDD -
29 0OD<16> ouT 69 VDD -
30 OD<17> ouT 70 DAT<8> I/O
31 OD<18> ouT 71 DAT<9> I/O
32 GND - 72 GND -
33 0OD<19> ouT 73 DAT<10> I/O
34 VDD - 74 DAT<11> I/0
35 VDD - 75 DAT<12> I/O
36 0OD<20> ouT 76 GND -
37 GND - 77 DAT<13> I/O
38 FLON ouT 78 VDD -
39 SMON ouT 79 DAT<14> I/O
40 SHON ouT 80 VDD -

Table.3.1 Pin Assignment

Preliminary 32



KAWASAKI
LSl

GigabitCAM KE5BGCA128

Pin No. | Signal Name I/0O type Pin Nd. SignalName 1/Otype
81 PHASE IN 121 CEN IN
82 CLK IN 122 RWN IN
83 GND - 123 SRCHN IN
84 GND - 124 OEDATN IN
85 GND - 125 NC OPEN*1
86 DAT<15> 11O 126 GND -
87 DAT<16> 11O 127 GND -
88 VDD - 128 GND -
89 DAT<17> 110
90 DAT<18> I/1O *1 NC pins must be open. (Do not connect.)
91 DAT<19> /O
92 GND -

93 DAT<20> /O
94 DAT<21> 11O
95 DAT<22> 110
96 GND -
97 DAT<23> 110
98 VDD -
99 VDD -
100 DAT<24> IO
101 DAT<25> I/O
102 GND -
103 DAT<26> I/O
104 DAT<27> I/O
105 GND -
106 DAT<28> I/O
107 DAT<29> I/O
108 DAT<30> 11O
109 DAT<31> I/O
110 VDD -
111 ADD<0> IN
112 ADD<1> IN
113 ADD<2> IN
114 ADD<3> IN
115 GND -
116 GND -
117 GND -
118 ADD<4> IN
119 ADD<5> IN
120 RSTN IN

Table 3.1 Pin Assignment (cont'd)
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Pin name Attribute Function
CLOCK : . . .
CLK is the master clock input. Other input signals are referred to [the
CLK Input rising edge of CLK
LVTTL gedg '
PHASE determines the action timing of the device. The latency df the
outputis also determined by the relationship between PHASE apd
CLK.
PHASE PHASE Regardless of whether the input mode is 32 bits (Normal Accesyq
Input Mode) or 64 bits (First Access Mode), two cycles ofthe CLK signals
LVTTL are necessary. PHASE regulates the input timing of the data inppt
from 32-bit DAT<31:0> when the input mode is 64 bits.
When PHASE is high, the data on DAT<31:0> is inputin the 3bits
on the MSB side of 64 bits. When PHASE is low,
the data is input in the 32 bits on the LSB side. When the input mode
is 32 bits, the 32-bit data is written in the register designated by
ADD<5:0> on the rising edge of CLK while PHASE is low.
CPU Bus DATA<31:0> is a 32-bit, bidirectional data bus used to convey déta,
to execute commands, and to write/read to and fromthe registerg. The
DAT<31:0> Input/Output L . .
. direction is controlled by RWN and there is latency when the bu$ is
Tristate LVTTL .
switched.
CPU Bus Address Bus
ADD<5:0> Input ADD<5:0>is a 6-bit address bus used to select registers.
LVTTL
Device Enable CEN is used to access the CPU port. The active CEN enables tle
CEN Input . .
input operation of data and command.
LVTTL
Read/Wri RWN is used to determine the direction of the CPU bus. RWN loyw
RWN e?n Utrlte selects a write cycle, and RWN high selects a read cycle. There Js
P latency between the RWN change and the output as the result pfthe
LVTTL
data bus change.
CPU Bus Output Enable  [OEDATN controls the CPU bus output. OEDATN low enables th¢
Input output of the CPU bus by the read operation, and OEDATN high
OEDATN LVTTL makes the CPU bus have high impedance despite the output
indication by the read operation. There is latency between the
OEDATN change and its result.
Search Enable SRCHN enables the search operation together with the write
SRCHN Input . :
LVTTL operation to the comparand register.
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28
Pin name Attribute Function
MS<3:0> Maslﬁps;flect MS<3:0> is a mask select signal. One of 12 Mask registers is selgcted
LVTTL by the MS<3:0>.
Hardware Reset
RSTN Input RSTN is used to reset the hardware.
LVTTL
Output Port OD<20:0>is a 21-bit output port. The device ID is output in the 5|bits,
0OD<20:16> from the MSB, and HHA, HEA, or MEMHHA is output|in
OD<20:0> . Output the 16 bits fromthe LSB.
Tristate LVTTL
OEODN controls the Output Port. OEODN low enables the output,
Output Port Output Enable . . . .
OEODN Input a_nd QEODN high dlsablgs the output (i.e. the Output Port is made
LVTTL high impedance). There is latency between the OEODN changeland
its result.
Output Port Select OPSL low enables the output of MEMHHA from the Output Port.
OPSL Input There is latency between the OPSL change and its result.
LVTTL
Synchronous Hit Output |SHON outputs the search results in the device synchronous WT the
SHON Output master clock. This pin is low when even one hit occurs in the sedrch
LVTTL operation. This pin is high when no entry is hit.
Synchronous Multi-hit Output [SMON outputs the search results in the device synchronous with the
SMON Output master clock. This pin is low when multi-hit occurs in the search
LVTTL operation. This pin is high when no multi-hit occurs.
Priority Hit Output PHON outputs the search results. This pin is not synchronous With
Output the master clock. This pin is low when even one hit occurs in the
PHON LVTTL search operation. This pin is high when no entry is hit.
In a cascaded system, the hit signal of the cascade configuratipn
appears in the PHON pin of the lowest priority device (Last Devide).
Priority Multi-hit Output PMON outputs the search results. This pin is not synchronous yith
Output the master clock. This pin is low when multi-hit occurs in the sealch
PMON LVTTL operation. This pin is high when no multi-hit occurs.

In a cascaded system, the multi-hit signal of the cascade
configuration appears in the PMON pin of the lowest priority dev

(Last Device).
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n

Pin name Attribute Function
Priority Hit Input
PHIN Input PHIN is used to connect plural devices in a cascaded system.
LVTTL
Priority Multi-hit Input
PMIN Input PMIN is used to connect plural devices in a cascaded system.
LVTTL
Full Flag Output FLON outputs the search results. This pin is low when all entries
Output the CAM are filed with valid entries (full status) and there is
ALON LVTTL no more entry for a new registration. In a cascaded system, thegfull
signal of the cascade configuration appears in the FLON pin of the
lowest priority device (Last Device).
Full Flag Input
FLIN Input FLIN is used in a cascaded system.
LVTTL
VDD Supply Power supply : 3.3V+0.3V
GND (Supply) Ground Ground

Preliminary
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4. Functional Descriptions * Normal Access Mode

In this mode, one 32-bit data read/write is done with one
4.1 Access from CPU Port PHASE signal cycle. Data, address and control signals must

be input synchronously with the rising edge of CLK when
This device has a 32-bit data bus as a CPU port. Data reatle PHASE signal, which is a double cycle signal of the
write is performed by the registers that are mapped with 3ZLK, is low. (See Fig. 4.1.1 (a))
bit width (Refer to Chapter 7.2). To access registers widedll the bits of each register address are valid in this mode.
than 32 bits or to access the CAM memory, two data readZach 32-bit register is defined by the address pins
write accesses are required. A special high speed wrigDD<5:0>. Two accesses cycles are required for the read/
mode (Fast Write Mode) is provided for the data write.  write of 64-bit registers and the CAM memory.

Input
Operation

Data write Data read
(32bits) (32bits)

_>| |4_ min. 15ns

PHASE | ‘ L(d ‘ ‘ |
Setup | Hold
‘-<63:32> <63:32>
DAT<31:0> or or
<31:0> <31:0>
Setup Hold Setug Hold
* I
RWN DAT read Latency=4
Setup Hold Setuf

s

ADD<5:0>,CEN H
MS<3:0>, SRCHN

Fig. 4.1.1 (a) CPU Access Mode (Normal Access Mode)
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e Fast Write Mode this case. If a 32-bit register is accessed in this mode, only
the data, the address, and the control signals that are input

In this mode, one 64-bit data read/write is done within ondVith the rising edge of CLK while the PHASE signal is low,

PHASE signal cycle. The upper 32-bit data of the 64-bit reg@'® valid. (See Fig. 4.1.1 (b)) The LSB of the address is also

ister is input synchronously with the rising edge of CLKignored in this case.

when the PHASE signal, which is a double cycle signal of

the CLK, is high. The lower 32-bit data of the 64-bit register Normal Access or Fast Write Mode is selected by the defi-

address, and control signals are input synchronously witRition of the CNTL1 register. The initial definition after the

the rising edge of the CLK signal when the PHASE signal i§l€vice reset is Normal Access Mode.

low. (See Fig. 4.1.1 (b)) The LSB of the address is ignored in

Input Data write Data write
Operation (64bits) (32bits)

<_min.15ns

PHASE | Lga |
Setup [Hold Setup |Hold
i ¢
DAT<31:0>
<63:32> <31:0> <31:0>
Setup Hold Setug Hold
t
RWN
Setup [ Hold Setuy] Hold
n
ADD<5:1>,CEN |6 bl‘
MS<3:0>, SRCHN

Fig. 4.1.1 (b) CPU Access Mode (Fast Write Mode)
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4.2 Read/Write Registers

The register address is designated by the address pinsj@fase of the Normal Access Mode, data write is the same

the CPU port, and the data is inputted on the DAT bus. (Seg the Fast Write Mode shown in Fig. 4.2.1 if you exclude
Fig. 4.2.1) The function of each register is described in Chajhe write of the upper 32 bits of the 64-bit word.
ter 7. This figure shows the example of the Fast Write Mode.

A A
N o
DG
— oo
©0 v
Vs
o = )
=2y v ©
=2 A S
SN = =
sl o o 3y
p ey =
|<_: = vV © %
f
7]
= E /*E 8 @
< - o L
o = @
=0 \2 <
= §/\/I S
,‘Eg — C/\\lé P
S < 5 O
- h " v =
) vV s =
sa A D E
5o &g =
< o Y Q
¢8 =
—
< hi %
= > ]
=Q = N (a)
58 =) ;-@9 ~
2~ L_,‘ i K % N
='n
KGQ il o™ -
RS f 7 o
< © oy =
ol - R LL
iz
< ™
o~
-
iz 2
=5 = A
S it o
3]
. = ~—
‘ETE 2 ® l\/“\?
== [T =
s | 5 A
< N = © o
0O ~— — : e
o= . * P
EN 4 — &
= ~s
= o
< O ©
0O ~— 7
-
JAY
N
S U a ) <
3= - >
L ] & T 7 V1
So « < = < i &) a =
oo = - Ll = 2] o (o] <
£0o &) o (&) o = ) < o

Preliminary

»
o



KAWASAKI
LSl

GigabitCAM KE5BGCA128

4.3 Access to the CAM Memory

* Word Structure of CAM

One word of the CAM is made up of 64-bit CAM memory the Empty Bit, the Permanent Bit, and the Access Bit.
and 3 attribute bits (1 bit each). The 64-bit CAM memory(See Fig.4.3.1):

stores the users data to be searched. The attribute bits are

64 bits
A 1bit  1bit  1bit
r')\r')\r'/\

Content

|—> Access Bit

L » Permanent Bit
—— > Empty Bit

Fig.4.3.1 Word Structure of CAM

The Empty Bit: The Empty Bit is a flag that indicates the The Access BitThe Access Bit is provided for the manage-
validity of the CAM word. An invalid word is excluded from ment of the hit career of each entry. Users can specify
the search target and is recognized as a candidate faihether the hit career is held in the Access Bit or not for

memory for a new registration of valid data. each search cycle. Once the Access Bit is set to "1," how-
The flag logic is: ever, it holds "1" until an Access Bit reset command is ex-
0 : valid (Valid data is written); ecuted.
1:invalid (Memory is a space). These attribute bits can be directly modified by accessing

the MEMAR_AT, MEMHHA_AT, and MEMHEA_ AT
The Permanent Bit: The entry whose Permanent Bit is set registers.
to "1" will not become invalid (Empty Bit = 1) by any purge These bits are reset by the reset signal from the RSTN pin as
commands. In order to clear this bit, users can use the redetiows:
command. * The Empty Bit : 1 (Invalid)
* The Permanent Bit : O (Impermanent)
e The Access Bit : 0 (No hit career)
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* Read/Write CAM Memory *Read/Write CAM Data through the

MEMARAI register
Read/write of the entry data is executed not by direct ad-
dress indication, but by indirect address indication througikead/write operation of the CAM word, whose address is
specific registers (MEMAR, MEMARAI, MEMAR_AT,  designated by the AR register, is executed by the
MEMHHA, MEMHHA_AT, MEMHEA, MEMHEAAIL and  \MEMARAI register. One read/write to the MEMARAI reg-
MEMHEA_AT). When writing through MEMAR,  ister increments the value of the AR register automatically.
MEMARAI, MEMHHA, MEMHEA, and MEMHEAAIL 12 \yrite through the MEMARAI register changes the at-
kinds of mask conditions can be selected. Mask in the dajgpyte bits in the CAM word as follows:
write operation means that the data of masked bit is not

changed by the write operation. There are two ways to se- « Empty Bit: O (Entry is valid.)

lect the mask condition from the 12 mask registers (MASKO « Permanent Bit : Return to the default value defined
- MASK11). One way is to select it with 4 single pins, in the CNTL1 register.

MS<3:0> applied dynamically in data write. The other way « Access Bit : Return to the default value defined in
is to select by the definition in the CNTL1 register statically the CNTL1 register.

The read/write of the CAM memory is basically the same aRead/Write CAM Data th rough the
the read/write of the registers. As shown in Fig. 4.2.1, th?\/I .

L . o EMHHA register
mask condition in the write operation is selected by 9
MS<3:0>, the status of these select control signals is

latched by the rising edge of CLK while the PHASE signal isRea_d/wrlte operation of the C'A_‘M Wo_rd, whose address is
low, and the data is written to the memory with Latency ije3|gnated by the HHA register, is executed by the

The read data is output from the CPU port with Latency 4.ME_MHH_A reg|§t§r. Read/write through the M_EMHHA
(See Section 4.7 about Latency.) register is prohibited when the address stored in the HHA

register is invalid, because this may cause an access to the
. undesired CAM word and the data in it might be destroyed.
*R r AM D hr h the MEMAR

ead/Write C ata through the Read/write through the MEMHHA register does not

register change the attribute bits in the CAM word.

Read/write operation of the CAM word, whose address is
designated by the AR register, is executed by the MEMAR
register. Write through the MEMAR register changes the
attribute bits in the CAM word as follows:

* Empty Bit: 0 (Entry is valid.)

e Permanent Bit : Return to the default value defined
inthe CNTL1 register

e Access Bit : Return to the default value defined in
the CNTL1 register.
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*Read/Write CAM Data through the <Read/Write CAM Data through the
MEMHEA register MEMAR_AT, MEMHHA_ AT, and

MEMHEA_AT registers

Read/write operation of the CAM word, whose address is

designated by the HEA register, is executed by th@ead/\write operation to the attribute bits of the CAM word,
MEMHEA register. Read/write through the MEMHEA reg- \whose address is designated by the AR, the HHA, and the
ister is prohibited when the address stored in the HEA regqga registers respectively, is executed by these registers.
ister is invalid, because this may cause an access to tBgamples of this operation would be to make the designated
undesired CAM word and the data in it might be destroyedz anm word Invalid, to make the designated CAM word Per-
Write through the MEMHEA register changes the attributenanent, and/or to change the Access bit of the designated

bits in the CAM word as follows: CAM word. Users can mask each attribute bit. (Refer to
Chapter 7 for more details.)
* Empty Bit: O (Entry is valid.) This capability also enables the attribute of the CAM word
» Permanent Bit : Return to the default value definedq pe read.
inthe CNTL1 register.
» Access Bit : Return to the default value defined in
the CNTL1 register.

*Read/Write CAM Data through the
MEMHEAAI register

Read/write operation of the CAM word, whose address is
designated by the HEA register, is executed by the
MEMHEAAI register. One read/write to the MEMHEAAI
register shifts the value of the HEA register to the value of
the next HEA automatically. Write through the
MEMHEAAI register changes the attribute bits in the CAM
word as follows:

* Empty Bit: O (Entry is valid.)

¢ Permanent Bit : Return to the default value defined
inthe CNTLL1 register.

¢ Access Bit : Return to the default value defined in
the CNTL1 register.
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4.4 Search operation is done. Users can choose to perform a Search
Operation in the Normal Access mode or the Fast Write
mode. The example is shown in Fig. 4.4.1 (a/b).

In Fig. 4.4.1, the search operation is started by the data write
to the CMP1/2 register and the synchronous low pulse to
the SRCHN pin. As a result, the Hit flag is output on the
The key data should be written to the CMP1/2 register frorgqoN pin with Latency 4, the Multi-Hit flag is output on the
the CPU bus. The low pulse of the SRCHN pin synchrogpmonN pin with Latency 5, and the HHA and the DEVID of
nized with the rising edge of CLK while the PHASE signal isthe device which has a hit are output on the OD<20:0> with
low activates the search operation when the key data |Sytency 5. Fig. 4.4.1 shows two methods for searching the
written. The mask condition for the search is also chosegam. |n this example, the first search is executed by a
from 12 kinds of mask conditions defined by the MASK pise from the SRCHN pin using the data previously written
registers (MASKO - MASK11), dynamically by the status of to the CMP1/2 register. The second search operation is ex-
the MS<3:0> pins or statically by the CNTL1 register. ecuted by the command, SRCH 1/2. This time, the search
The CMP1/2 register stores the key data until the next Writgperaﬂon by command is executed with the data already

written in the CMP1/2 register used in the previous search.

» Search Operation through the CMP1/2 regis-
ter

operain [P | srorn | 0N |
min. 15ns
LA L L LA LALALE
rase 1L L L L L L |
cE | B
R | e e
MS<3:0> <:><:><:><:><D<:><:> Latency
SRCHN SHON:.4(0r5)
ADD<5:0> D<:><:><: ><:>
BN
OEODN _|:|
DAT<31:0> _<:>_ _C>_ _C>_\

<63:32> <31:.0> <31.0>
SHON (0r<31:0>) (0r<63:32>) W
SMON \(\

0D<20:0> —(|

(a) Normal Access Mode

Fig. 4.4.1 SRCH Operation through CMP Register Write
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Input SRCH

COM
Operation (SRCH)

> < Min. 15ns

o F1A

:
:
:
:
:

GigabitCAM KE5BGCA128

PHASE |

CEN [::::L_
RWN D_
MS<3:0> D(:
SRCHN [::::L_
ADD<5:1> <:><:
DAT<31:0> {}C

SHON

SMON

0D<20:0>

<63:32><31:

o
A\

A BRE

w

[
s
D)
=
U |

(b) Fast Write Mode

Latency

SHON: 4 (or 5)

SMON: 5

OD (HHA, DEVID): 5 (or 6, 7, 4)

O

Fig. 4.4.1 SRCH Operation through CMP Register Write

Preliminary

4-8



KAWASAKI
LSl

GigabitCAM KE5BGCA128

¢ Search Operation by commands the MASK registers (MASKO - MASK11). The mask regis-
ter is chosen dynamically by the status of the MS<3:0> pins
The search command, SRCH 1/2, written to the comman@n the rising edge of the CLK signal while the PHASE signal
register (COM register) activates the search operation usirig low or statically by the CNTL1 register. Like the search
the key data stored in the CMP1/2 register. operation above, users can choose the write mode from the
The mask condition for the search is chosen at the time dformal Access mode or the Fast Write mode. In both

command write from 12 kinds of mask conditions defined bymodes, the search operation is started by the command
(SRCH). The example is shown in Fig. 4.4.2 (a/b).

=
— —

ti Data write | Data write COM
ation (32bits) | (32bits) | (SRCH)

i ALALELALE LA L LELF LA LALALALA

PHASE |

o
D <

:
:

CEN

RWN

il
el
MS<3:0> <:><:
el

SRCHN
Latency
SHON: 4 (or 5)
ADD<5:0> SMON: 5

0

0D (HHA, DEVID): 5 (or 6, 7, 4)

DAT<31:0> _< _ _ {
<63:32> <31:0> <31:0>
(or<31:0>)  (0r<63:32>)

. QD%DD
[+ CHOND

SHON
SMON \,{
0D<20:0> (a) Normal Access Mode \'<:

Fig. 4.4.2 SRCH Operation with COMMAND
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Input Data write | COM
Operation (64bits) | (SRCH)
—» «— Min. 15ns
CLK e NN N
PHASE ‘

SRCHN U—U

Latency

SHON: 4 (or 5)

SMON: 5

OD (HHA, DEVID): 5 (or 6, 7, 4)

S EERN

occon | [ | |

DAT<31:0> _(>_<:>_ _{
<63:32> <31:0> <31:0> \

SHON

SMON \’C
0D<20:0> (b) Fast Write Mode \><

Fig. 4.4.2 SRCH Operation with COMMAND
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* Access Bit set while searching HHA register

When a hit occurs in the CAM word while searching, the hifThe HHA register stores the address of the CAM word that
result of the entry can be stored as the Access Bit data. is hit by the search operation. The HHA register has the
This means the past career of the hit results can be mawalid bit that indicates the validity of the data stored in the
aged. For every 12 MASK registers, the determination oHHA register. This valid bit becomes “0” if single hit (no
whether the search result is stored in the Access Bits or notulti-hit word exist) exists. If a multi-hit or no hit exists, the
(whether the Access Bits must be set according to the hitalid bit becomes “1” , invalid. The HHA register also
result) can be done using the SCONF register. (Refer tstores the data output to the PHON and PMON pins accord-

Chapter 7 for more details.) ing to the search result, namely Hit and Multi-Hit flag data
(Labeled SYH and SYM in section 7.3 Register Bit Maps). In

* Search Result a cascaded system in which multiple devices are intercon-

Flag pins (PHON, PMON, SHON, SMON) nected, the Last Device in the chain holds the Hit and Multi-

Hit flags of the total system.

The PHON and SHON pins indicate if the Hit word (the
CAM word which is hit) exists. A high level on the PHON
pin indicates that a single hit does not exist and a low lev

Careful consideration is required for the HHA register, be-
Sause the HHA (Highest Hit Address) becomes invalid data

on this pin indicates that a single hit exists and multi-hit "€ & Multi-hit exists. The search configuration register,

does not exist. A high level on the SHON pin indicates tha?CONF’ allows the user to set the Access Bit according to

no hit exist and a low level on this pin indicates that a singltehe search operation results. Even though a multi-hitis set

hit or Multi-Hit exist. The PHON pin goes to an unknown as invalid, all the Access Bits of Hit words are still set.
status when the search operation starts, and it outputs hi%'h d Multi-Hi ‘i I ) id onl
or low level according to the search result. The PHON pin It and Multi-Hit status of the total system Is valid only

outputs the search results asynchronously with the CLI%’.Vhen the HHA register in the Last Device is accessed with

The SHON outputs the corresponding search result Syﬁr]e timing which considers the propagation delay between

chronously with CLK. (See Fig. 4.4.2. Refer to Chapter 5 fthe devices.
more details) .
MEMHHA reqgister

The PMON and SMON pins indicate if Multi-Hit entries

exist. A high level of these pins indicates that a multi-hit @ MEMHHA register is used to read and write the hit
does not exist and the low level of this pin indicates that &AM. The mask condition in the 12 MASK registers is also
multi-hit exists. The PMON and SMON pin goes to an un-used for a partial write to modify part of the hit CAM word.
known status when the search operation starts, and it outhe write through the MEMHHA register is prohibited
puts high or low level according to the search result Th&vhen the address stored in the HHA register is invalid, be-
PMON pin outputs the search results asynchronously witause this may cause access to the undesired CAM word
the CLK. The SHON outputs the corresponding search rénd the data in it might be destroyed.

sult synchronously with CLK. (See Fig. 4.4.2.)
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Output from Output Port The SCONF register holds the following 5-bit information
for each of the 12 mask conditions. These bits determine

The Output port is a 21-bit output bus used for the searcffhat kind of search result is output from the Output port,

result. The main purpose of this port is to output the HHACaused by the corresponding mask condition:

Usually, 5 bits out of the 21 indicate the Device ID (the ID

data provided to recognize the device in the system withS* (1bit): Whether the Access Bits are set or not

multiple devices), and the other 16 bits output the HHA thatlE* (1bit): Whether the HEA is output or not when no hit

indicates the hit address in the device. The Output port fH* (1bit): Whether part of the MEMHHA s output or not
00: MEMHHA<15:0>, 01: MEMHHA<31:16>,

The HHA, the HEA, and part of the MEMHHA (16 bits) can 10:MEMHHA<47:32>,11:MEMHHA<63:48>
be output from the Output port. The SCONF register defined” : 00 - 11)

which data set listed above will be output.
The output data selection with the OPSL pin is necessary to

output the MEMHHA. (See Fig. 4.4.3)

20 16 15 14 1110 0
OPSL=1 DEVID HHA or HEA
0D<20:0> I—» HHA/HEA Flag 0: HHA
KESBGCA128 q 1: HEA
— VALID Flag 0: Valid
1: Invalid
20 16 15 0
OPSL=0 DEVID Part of MEMHHA

Fig. 4.4.3 Output Port Format
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The latency (how many clock cycles of delay from the data Definition of the Mask Register for Search
input) can be defined by the CNTL2 register. The latency o(tmd Write

the HHA output (or the HEA output) can be selected from 4,
5, 6 and 7. The latency of the MEMHHA output can be

_ KES5BGCAL128 has 12 Mask registers. There are two meth-
selected from 6 and 7. (See Fig. 4.4.4)

ods of Mask selection for each of the four register groups.

_ ) One way is to select it dynamically with MS<3:0> pins. The
If the Output port is connected to the same bus in a cas-

) ~~other way is to select it statically by the definition in the
caded system, the output control with the OEODN pin OrCNTLlregister.

with the latency selection is required so that the bus conflicfhe registers are broken up into four groups as follows:
does not occur. (Refer to Chapter 5 for more details.) A Group: The search (or write) with the CMP1 or CMP2
register
B Group: The search with the SRCH1 command or the
SRCH2 command

IC?ppel#fsltion :I
_>

.15
G | | O | | | | I | R e
CEN,
RWN
MS<3:0>,
ADD<5:0>
SRCHN Q
DAT<31:0>
<63732> <31 \
1 2 3 e 4 5 6 7
Latency | | | |
(a) Latency :4 —
( (b) Latency :5 :é;;:
Latency :5
[SWon |
QO L e
HHA(or HEA)& DEVID

o

(b) Latency :5 — _>_
(c) Latency :6 _< >_

(d) Latency :7 —<__>—
_ | |

MEMHHA

(a) Latency :6 _<:>_
( (b) Latency :7 _<:>_

Fig. 4.4.4 Output Latency of SRCH Operation

< (a) Latency :4 —<:>—
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C Group: The write with the STR commands 4.5 Data Management by Commands
D Group: The write with the MEM registers

KE5BGCA128 has several commands for data management.

Each of these groups has one bit in the CNTL1 register thathis chapter describes the important points. (Refer to Chap-

is used to define the method of selection, either from the pin .
ter 6 for more details.)

MS<3:0>, or from the register. If the mask condition is se-

lected from the register, there are four bits for each group in Data management using Access Bits
°
the CNTL1 register that selects one of the 12 Mask regis- 9 9

ters. (Refer to Chapter 7 for more details.) ) ] )
The following three commands are provided regarding the

If the mask condition is defined to be selected by the pins',A‘CCeSS Bits:

. . . PRG_AC: Erases all the CAM words whose Access Bits are
following bits corresponds to each Mask register. o

The data of MS<3:0> pins should be input synchronously ™ )
with the rising edge of CLK when the PHASE signal is IOWPRG—NAC' Erases all the CAM words whose Access Bits

. are “0.”
level as described above. . .
RST_AC: Clears all the Access Bits (Access Bit: 0).

MS<3:0> pins MASK register

0000 MASK O register defines the mask condition.

0001 MASK1 register defines the mask condition'.a‘n example of using these commands would be to perform a
0010 MASK2 register defines the mask condition.searCh with the definition that the hit career is being held in
0011 MASKS register defines the mask conditionFhe Access Bit, then delete unnecessary CAM words
0100 MASKA4 register defines the mask condition\.'\lhoSe Access Bits are "1” (or*0"). Another example is to
0101 MASKS register defines the mask conditionqelem all the CAM words which hit (or did not hit) after the
0110 MASKS® register defines the mask Condition.SearCh with certain data.

0111 MASK?7 register defines the mask condition.

1000 MASKS register defines the mask condition.

1001 MASKO register defines the mask condition’ Data management using Store Commands

1010 MASK?10 register defines the mask condition.

1011 MASKZ11 register defines the mask conditionS TR1/2_HHAcommand

If the bit of the MASK register is “1,” the bit is “don’t care” This command overwrites the data of the CMP1/2 register to

and not searched. If the bit of the MASK register is “0,” thethe hit CAM word using the mask condition of the defined

bit is "care" and searched. One of the 12 MASK registerdlask register. In other words, this command is a partial

must always be defined in the search operation. (maskable) write to the hit address, and it is useful for time
stamping to the CAM word. The time stamping data can be

MASK registers are also used for the mask condition of theised, for example, to find the oldest CAM words by search-

write operation to the CAM memory. If the mask is set (Theing this, and delete them.

bit is “1.”), the corresponding bit of the CAM memory is not

changed by the write operation. One of the 12 MASK regis-

ters must always be defined in the write operation.
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STR1/2_HEAcommand erates with the Pipeline method synchronously with the ex-
ternal system clock causing multiple steps of latency before

This command overwrites the data of the CMP1/2 registerreceiving the results of each operation. If the command is
to the empty CAM word using the mask condition of the executed after receiving the result of each operation, it will
defined Mask register. In other words, this command is a&ffect the performance.
partial (maskable) write to the empty address, and it is use-
ful to register new CAM word data when there is no hit STR1/2_AUTcommand
CAM word in the search.
To avoid the performance problem described above, the
The commands STR1/2_HHA and STR1/2_HEA should beSTR1/2_AUT command is provided in this device.
executed according to the search result. KESBGCA128 op-This command executes the same operation as the STR1/
2_HHA command if the device has a hit, and executes the

CLK
S L I O 5 1
Input STR1/2 '
Operation SRCH WAIT CAUT
. A . i
[ Operation { Operation
: Requestcpru) : Requestcpu) /:

'
& Setup

()
\_& Setup /

Execute0

Wait/Nop

(Crnou )

SHON

Execute0: SRCH operation
Executel: HHA output operation from the OD bus : :
SHON/SMON : Z
\S -Latency:5~7.
Fig.4.5.1 STR1/2_AUT Command Opetation ' T HHA
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same operation as the STR1/2_HEA command if the device (1) Operation Request Stage

does not have a hit. Users can execute this command e this stage, the operation is requested through the CPU
gardless of whether the device has a hit or not, so that thmus, with the data and the address input being latched.
overhead caused by the unnecessary judging cycles can Dieere are two kinds of stages, Read request stage and Write
reduced. request stage. The difference between these two stages de-
The example is shown in Fig. 4.5.1. The status of the internglends upon whether the DAT bus is occupied. The Read
pipeline is also shown in the example. (Refer to Chapter 4.@quest stage does not occupy the DAT bus, but the Write
for more details.) The STR1/2_AUT command is executedequest stage occupies the DAT bus.

one wait after the external request for the search. The one

wait in this example is inserted because the idle time of one (2) Decode & Setup Stage

PHASE signal is necessary to utilize the search result infoiFhis stage follows the Operation Request Stage. The data or
mation such as a Hit. However, the STR_AUT commandhe address that is latched in the Operation Request Stage is
should only be used when the cascade connection usdecoded to recognize the request, and then the necessary
external logic. (Refer to Chapter 5 for more details.) data is set up in this stage.

For these STR commands, users can use the mask condition  (3) Execute Stage

defined by MS<3:0> pins or the CNTL1 register. Whenln this stage, the external request for operation is executed.

using the CNTL1 register, this would be group C. There are two kinds of operations, the operations that can
be executed with the other pipeline stage, See Fig. 4.5.1, and

4.6 Restriction in pipe”ne Operation the operations that cannot be executed with the other pipe-
line stage, according to which block in the device is ex-

KE5BGCA128 is designed to use a maximum main clock oFCUted'

66 MHz. This clock is synchronized with external requests, )
resulting in operations which are processed by the internal (4) Wait/Nop Stage

L - . This stage is for the timing adjustment of the internal bus
Pipeline. Internal Pipeline processing has several stages

. . . riving.
corresponding to various requests for operation. When usg- g
ers request multiple operations continuously from the out-

side, these operations must be requested so that a conflict (5) Output Stage . )
o Two stages, Outputl and Output2, are included. Outputl is
between the Pipeline stages does not occur.

This Chapter describes the ways the internal pipelinéhe stage for the output of the DAT bus, and Output2 s the
Istage for the output of the OD bus. Outputl and Output2
stages work to process the external request, and the rules i
. . . . can be executed simultaneously because these ports, DAT
for continuous input of the various operations. )
bus and OD bus, are different ports.

» Stages of pipeline . o
* Processing and Pipeline Stages

The following are five groups of stages of the Pipeline for . ) .
. . The following seven Types are the categories of operation
the operation request:

according to the Pipeline Stages:
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Latency | | | | | |

Type 1: Reglster write operatlon ;

Operatlon Decode y Execute ‘
Request(CPU & Setup \ :
High Low : . :
Type 2 : MEM write or 1-cycle comrriand operatlon

Opera,_tlon / Decode Execute ) !
Request(CPUY\ & Setup : : : :

. High  Low ! : ;
Type 3 : Reg|ster (except HHA/HEA) read operat‘lon

{Operation \/ Decode \J Execute )| Wait/Nop J Outputl \
Request(CPUY\ & Setup A \ (CPU) .

Type 4 : MEM read operéation

Operation / Decode Execute Wait/Nop / Outputl .
\ Request(CPUY\ & Setup \ A \ (CPU) : ; ' '

Type 5 : 2-¢ycle command operation : : : :
Operation \/ Decode Execute : Execute : !
\ Request(CPUY\ & Setup  JA A : :

Type 6 : HHA/HEA Regi%ter read opération

[ Operation |/ Decode / . v Outputl :
(Request(CPUX & Setup XWalthop x Execute X (CPU) > ; ;

Type 7 : SRCH operatlon with HHA autput

Operatlon Decode Execute0 Y Wait/Nop
Request(CPUJ\ & Setup \ )

* High  Low :

PinOut X PinOut >
SHON : SHON/SMON'

ExecutelX Output2 >

1) with HHA output
a) HHA Latency : 5

(OD)
HHA : :
b) HHA Latency : 6 Executel X Wait/Nop X O;J(t)p[;])tZ >
: : HHA _
¢) HHA Latency : 7 < Executel X Wait/Nop >< Wait/Nop >< Oéjép;)tz >
2) with MEMHHA output ! HHA
a) MEMHHA Latency : 6 ( Execute2 X Wait/Nop X OEJ(t)p[;J)tZ >
: CMEMHHA :
b) MEMHHA Latency : 7 < Execute2 X Wait/Nop >< Output? >
Execute0: SRCH operation \___(0D) :

Executel: HHA output operation from the OD bus MEMHHA

Execute2: MEMHHA output operation from the OD bus . L )
Fig. 4.6.1(a) Pipeline Operation Stage Chart
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Typel: Registers write operation or 1 cycle commandecution of the different Pipeline Stages is possible if they are in

operation different Pipelines, but the simultaneous execution must meet the
Type2: MEM* write operation *1 following restrictions:
Type3: Registers (except HHA and HEA) read

operation 1) The Write Request of the Operation Request Stage and
Type4d: MEM* read operation *1 the Outputl Stage must not be executed
Typeb5: 2 -cycle command operation *2 simultaneously because they use the same bus (DAT
Type6: HHA/HEA register read operation bus).
Type7: SRCH operation with HHA read (with HEA

read) 2) Any operation can execute simultaneously during

Wait/Nop Stages.
*1): The read/write of the MEMHEAAI register is in

Type5. 3) The possible simultaneous operations of the Execute
*2): SRST, GEN_FL, NXT_HE, STR1_HEAAI, Stages between the multiple Pipelines are restricted to

STR1_AUTAI, STR2_HEAAI, STR2_AUTAI the following 3 cases:

commands

a) The Execute of Type5 and the Execute of Types 1-7

The Pipeline Stage timing of each Type is shown in Fig. b) The Execute of Type6 and the Execute of Types 1-7
4.6.1. As shown in Fig. 4.6.1(a), the Operation Request Stage c) The Executel and the Execute2 of Type7 and the
in Type 1, 2, 7 is divided into two stages (High and Low) Execute of Types 1-6

because the 64-bit data could possibly be written to the

register or to the CAM word using the Fast Write Mode (64-These executions must follow the restriction shown in Table

bit access per one PHASE signal cycle). 4.6.1. The column of the Table 4.6.1 means Execute stage which is
possible to simultaneously execute. As shown in Fig. 4.6.1 (b),

e Restriction of simultaneous execution of the the column of the table means 1st Input Operation, and the
Pipeline Stages row of the table means 2nd Input Operation.

There are some restrictions of simultaneous executions of
the internal Pipeline Stages. Basically, the simultaneous ex-

ck 4L F [+ L+ [+ [ ¢
PHASE

Input
OpeFrJation 1st Input Operation 2nd Input Operation

Fig. 4.6.1(b) Restriction of pipeline
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1st Input ) . .
Operation Types: Type - el
2nd Input 2-cycle command HHA/HEA Register SRCH operation | .oy
Operation operation *4) read operation with HHA output | output
Type 1:

O O~

Register write operation

O"”

Type 2:
MEM_HHA, HEA, AR, ARAI
write or 1-cycle command operation

") o

Type 3:
Register (except HHA/HEA)

read operation

O

Type 4 :

MEM_HHA, HEA, AR, _ARAI
read Operation

O

Type 5:

A

2-cycle command operation, MEMHEAAI

Type 6 :
HHA/HEA Register
read operation

X

Type 7 :
SRCH operation with HHA output

=~ 10/ >=0|0|> |0

*2) A *6)

=~ >=10|0|0|0|0O

with MEMHHA output X JAN *6)

> >=10|0/0 |0 >

*1) Only the NXT_HE command and MEM write can be simultaneously executed. (@) - allowed

*2) Impossible to simultaneously execute with the Execute 0 of the SRCH operation. . .

*3) Impossible to simultaneously execute with the write to the CNTL2 register. A - allowed partlally
*4) In case of the SRST command, reset operation has priority. X : not allowed

*5) Execute of the HEA read operation cannot be simultaneously executed Execute of
the GEN_FL, NXT_HE, STR1/2_HEAAI, STR1/2_AUTAI (mis-hit case), and MEMHEAAI access.
*6) Execute of the HHA read operation cannot be simultaneously executed Execute of search operation.

Table 4.6.1 Restriction of pipeline
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* Restriction in usage of the result of data Definition of Search Condition and Search
operation in each Pipeline

Data Write and Read

The write and read operations of the data are classified m}
Typel/2 and Type3/4. As shown in Fig. 4.6.2, DATA
WRITE (2), (3) Input Operation can be put on after DATA
READ Input Operation to use pipeline of the device effectu-
ally. However, (4

Operation

The search operation can executed immediately after the
search condition has been changed with the write to the
CNTL1 register , the MASK register, or to the SCONF regis-
er. lItis not possible to change the output latency during
the search operation. The search condition (latency) must
be kept unchanged until the Output operation of the search
result has been completed (See Fig. 4.6.4).

) ~ (5) Input Operation stage cannot beI'he output latency is defined in the CNTL2 register.

used because data output of DATA READ (1) starts on the
WAIT stage (5).

CLK

PHASE

Input
Operation

DATA
WRITE

DATA

READ (1

DATA

WRITE (2)

DATA

WAIT

WRITE (3) (4 WAIT

WAIT

v

v

v

N
—
ol
—
o

v

<Operat|on

Operatlon

Operatlon

Operatlon )J

Request(CPARequest(CPL Request (CP\Request(CP

y X 5
<Bes?&%)( 25eup ) 2%as | sl )
¥ 3 X

Execute XExecute

X

| s
XExecute X Execute )
¥ ;

.
' LR |

Fig.4.6.2 Restrictions between Data Read/Write Operations

Preliminary

4-20



KAWASAKI
LSl

GigabitCAM KE5BGCA128

Search and Use of the Search Result Operations which change the HHA
Search operation with the SRCHN pin

For continuous operations executed through the CPU, sonsRCH1/2command

operations are restricted. These types of operations must

be executed according to the result of the previous operfPerations which change the HEA

tion. An example would be when reading the HHA throughtMEMHEAAI register access

the CPU port using the MEMHHA register after the searctEN_FL,NXT_HE,STR1/2_HEAAI,STR1/2_AUTAI

operation. Using this example, the restriction of the usage Semmands

the result of data processing is described. As shown in Fig.

4.6.1, the HHA is determined in the Wait/Nop Stage, onéperations which use the HHA

cycle after the ExecuteO stage for a search operation whiedEMHHA register access

is Type7. If the reading of the MEMHHA is requested rightSTR1/2_HHA, STR1/2_AUT (hit case),

after the request of the search operation, as shown in FiﬁTRl/ 2_AUTAI (hit case) commands

4.6.3 (a), the Execute of the read operation of the MEMHHA

is executed at the same time as the Wait/Nop stage of tlgperations which use the HEA

SRCH. The value in the HHA has not been decided yet, SYEMHEA register access

this Execute is not executed correctly. This is because tAdEMHEAAI register access

reading operation of the MEMHHA uses the HHA. In the STR1/2_HEA, STR1/2_AUT (mis-hit case),

cases as above, one wait is necessary before an operat%ﬂRl/ 2_AUTAI (mis-hit case) commands

which uses the HHA, such as the request for reading the

MEMHHA register (See Fig. 4.6.3 (b).). If the search is per-

formed after an operation which uses the HHA, such as

reading the MEMHHA register, one wait is not necessary.

Change the HEA and Use of the HEA

In the same way as the HHA, two waits are necessary before
an operation which uses the HEA, such as the request for
reading the MEMHEA register (See Fig. 4.6.3 (c).).

If an operation which changes the HEA is performed after an

operation which uses the HEA, two waits are not necessary.

Operations which change the HHA or the HEA
and Operations which use the HHA or the HEA

The operations which change the HHA or change the HEA
and the operation which use the HHA or use the HEA, are
listed as follows.
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CLK

PHASE §|

Input SRCH MEMHHA SRCH
Operation read

v v

T

7 Decode /" Decode X Decode )
: \__& Setup - :
: . . : N, -

A (2 : (3) Execute (2) is executed accordin'g

: v ; \ : to HHA as the result of Execute(1).
( Executed X: Execute X Execute > - The Wait/Nop stage must be in effect

: for the determination of HHA.

——= —a :
<Wait/Nop x Wait/Nop XWait/Nop >
T N\
vy Outputl \
\__(CPU

ExecuteO: SRCH operation :
Executel: HHAoutput operation from the OD bus

(_Pnow__ )

SHON

SHON

(o)

SHON/SMON

{ Output? \ 7 output2
; QD - : QD
© HHA : © HHA

Fig. 4.6.3(a) Restriction Example between Pipeline Operations

(a) Violation of Pipeline Operations . SHONISMON
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ecv

PHASE |
Input MEMHHA
Operation SRCH WAIT READ SRCH

\ f y

: Operation : f Operation : Operation \
\Request(CPU)/A Wait/Nop ( Request(CPUY\ Request(CPU).
[ Decode ; )< Decode : Decode E
< & Setup XWa|t/Nop etup X & Setup >

o (2)\A (3)

§<Execute0 XWan/Nop ) Execute XExecuIeO )

P A
Walt/Nop XWanNop <WaiI/Nop XWait/Nop >

Outputl

: CPU \

: : SHON
: :SHON/SMON

T oupuz\ L oupuz Y

(o / : o /

HHA : : : HHA

Execute (2) |s executed accorfding

The Wait/Nop stage must be in

Execute0: SRCH operation
Executel: HHA output operation from the OD bus

{_pinow__}

SHON

SHON/SMON
(b) Appropriate Pipeline Operations

Fig. 4.6.3 (b) Restriction Example between Pipeline Operations (cont'd)

to HHA as the result of Execute(1).

effect for the :determination of HHA.
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CLK

PHASE

Input
Operation

Renew the HEA| MEMHEA
operation WAIT WAIT READ

Operation :
<Input CPU) Xwa't/NOp Wait/Nop XOperanon >

\

.
.
.
.

.
.
.

.
.

Decode
& Setu

XWait/Nop X Wait/Nop X Decode >

-

(1)

.
.

" A (2)

( Execute0 X

ExecuIeOX Wait/Nop

Execute

Execute0: Renew the HEA operation

(c) Appropriate Pipeline Operations
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4.7 Latency

This device operates with the CLK signals as the mastefig. 4.7.2 shows that the output latency of the Output port
clock. Therefore, there is latency which is characteristic for & 5.

synchronous circuit between some action and the followingable 4.7.1 shows the output latency.
action. Latency is counted by the number of rising edge dfhere is also execution latency in read/write operation by
the CLK signals when the PHASE signal is low from thecommands or registers. (See Fig. 4.6.1)

input operation, as shown in Fig. 4.7.1, 4.7.2 For exampléfhe user that the values for latency can be modified by
Fig. 4.7.1 shows that the output latency of the CPU port is 4uriting to the CNTL2 register.

Count from this clock

CLK
2 S T S S |
CEN BN ; |

Operation

Ir?put | —» 1

f Latency = 4 f ' —Registe
DAT<31:0> b > :
OEDATN f

t1l: output delay time from CLK
which is provided in Chapter 9

Fig. 4.7.1 Output Latency on the CPU Port
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Count from this clock

CLK
piase || ] L | | L [0 L[] |
CEN § : .
Input : ; :
Operation : 1 :
| L =5 | E
0D<20:0> - Aeny >

OEODN §

tl: output delay time from CLK

which is provided in Chapter 9 Fig. 4.7.2 Output Latency on the Output Port

Pins Latency

DAT<31:0> - Latency is fixed to be 4.
- Latency (OEDATN => DAT<31:.0>) is 1.

- Latency can be selected from4, 5, 6, and 7 in HHA/HEA output.

0OD<20:0> - Latency fromthe operation to renew the HEA is equal to the HEA/HHA latency.
- Latency can be selected from6 and 7 in MEMHHA output.

- Latency (OEODN => OD<20:0>) is 1.

- Latency can be selected from4 and 5.
SHON - Latency is 2.5 when the SRST command is executed. (See Fig. 9.4.3)
- Latency is 0.5 fromthe RSTN low pulse. (See Fig. 9.4.3)

- Latency is fixed to be 5.
SMON - Latency is 2.5 when the SRST command is executed. (See Fig. 9.4.3)
- Latency is 0.5 fromthe RSTN low pulse. (See Fig. 9.4.3)

- When MEM_HEAAI is accessed or the GEN_FL, NXT_HE, STR1_HEAAI,
FLON STR2_HEAAI, STR1_AUTAI, or STR2_AUTAI command is executed, latency is 2

- Latency is 2 when the SRST command is executed.
- Latency is 0 fromthe RSTN low pulse.

o1

- When the search operation by the SRCHN pin or the SRCH command is executed,
PHON latency is 2.5.

- Latency is 0 fromthe RSTN low pulse.

- When the search operation by the SRCHN pin or the SRCH command is executed,
PMON latency is 2.5.

- Latency is 0 fromthe RSTN low pulse.

- When the SRST, STR_DEVID, END_DEVID, and NXT_PR command is executed
latency is 2.

Table 4.7.1 Output Latency
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5 Connection The GEN_FL command must be executed after registration
' to the CAM table.

5.1 Initialization 5.2 Single Device Operation

There are two types of initialization for this device: Hard-A device reset either by a Hardware reset using the RSTN
ware reset by setting the RSTN pin to a low level, and Softow pulse or software reset using the SRST command auto-

ware reset by executing the SRST command. matically sets the Device ID t0“00000” and the LD bit to “1".

Hardware reset must be done after the power is on. The LD bit means the Last Device in a cascaded system.

Hardware reset or Software reset executes the following iniFherefore, it is not necessary to set the Device ID by using

tialization: the DEVID mode in the single device operation. The PHIN

1) Initializes Device ID *1 and PMIN pins must be pulled up and the FLIN pin must be

2) Initializes registers pulled down with a single device.

3) Sets Empty Bits of all entries (all entries are empty)

4) Clears Permanent Bits of all entries When used in a single device operation, the device acts as

5) Clears Access Bits of all entries one with hit/empty priority if there is any hit/empty entry in

6) PHON=1,SHON=1 the device. On the other hand, it acts as the Last Device if

7) PMON=1,SMON=1 there is no hit/empty entry in the device. Therefore, the be-

8) FLON=1 havior is the same in the broadcast method as in the device

*1 Device ID must be registered after reset when devices aselect method, but some commands must be executed in the

cascaded. device select method according to the condition of Table 6.2

Power ON , and some registers must be accessed in the device select

method according to the condition of Table 7.4.1, even in
this case.

Device Reset

!

STR_DEVID

4 command
Normal Mode DEVID Mode

o END_DEVID

command

Fig 5.3.1.1 Device ID registration
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PHASE _l | | | | | | | | | I......;uné | | | | |
CEN —l |

RWN —l ....... |

ApD<50> < COML M DEVIDL X COML M DEVIDL X COML » ..., DEVIDL X COML »
DAT<31:0> K 00000000H % 00000000 ¢ 00003000H 3 00000001H H¢ 00003000H > ... Cm X 000028004 »

STR_DEVID write to NXT_PR write to DEVID NXT_PR write to DEVID END_DEVID
command DEVID register command register command register command

I: DEVID mode tI

DEVIDL register

31 15 (LD) 0
DEVICEID | | cmmeeeees o] --eeee--- [ofofofo]o]
=0
YVYY 31 15 (LD) 0
DEVICEID | | cmoeeeees o] --oeeees [ofofo]o]1]
=1
\AA 31 15 (LD) 0
DEVICEID [ |__teteeees [of ---eie-ot [oo]o]1]o]
=2
— .
VYV 31 15 (LD) 0
DEVICEDD | | ceeeeeee- [1] ---o--. [ minary) |
=m

Fig.5.3.1.2 Device ID registration procedure
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5.3 Cascade Connection mode. Waiting time is recommended to ensure that the
PMIN and PMON pins become stable.

5.3.1 Device ID Registration The Device IDs of all devices are initialized to the same
value of “00000” after device reset. The operations de-

The device can be cascaded to use a maximum of 32 devic&€fibed above, from the STR_DEVID command, must be ex-
A cascaded system can be treated as one device which regdited after device reset. If only one device is used, the
a larger table size. It is necessary to define the Device ID iRevice ID registration is not necessary.
the DEVID register in order to identify each device in theD0 not register the Device ID in normal operation mode
operation of a cascaded system. The procedure for regist@?ce the Device ID is set after device reset.
tion of the Device ID is shown in Fig. 5.3.1.2.

5.3.2 Priority
In order to set the Device ID, the devices in a cascaded
system must be moved into the DEVID mode by thep 5 cascaded system, the data buses of the CPU Port and
STR_DEVID command as shown in Fig. 5.3.1.1. Thethe Output Port must be connected to all devices. As for the
STR_DEVID command enables the user to apply read/write py port, the same data is written to all devices through
operations to the DEVID register of the highest (top) devicgyAT<31:0> and the same Pipeline is executed in all devices.
in the cascaded system. The Device ID is setin the DI<4:0%he output device is automatically determined in the broad-
of the register. After that, the Device ID of the next deviceast method and the device in which the MEMHHA or the
can be set by the NXT_PR command. The registratiofye MHEA register is written, or the device in which the
should be repeated down the chain until each device iISTR_HHA, the STR_HEA, or the STR_AUT command is
given a unique Device ID by repeating these operations. Kyecuted, is also determined automatically. As for the Out-
the STR_DEVID command is executed among these opergyt port, all devices output the search results respectively.
tions, it returns to the status where the DEVID register of thghe Output Port must therefore be controlled by the users’
highest (top) device can be read/written. logic using the SHON when there is a multi-hit in the system,

The Device ID must be a continuous number starting fronjyhen there are many devices with a single hit, or when HEA
the top device. The LD in the Last Device DEVID registeris set to be output in a no hit case.

must be set to “1.” This bit indicates that the device has the

lowest priority, and it is used to control the data outputsTpe empty priority is controlled in this device, but the hit
The LD bits of all devices except the Last Device must be S@fiority is not controlled in order to realize a higher speed.
t00.” The HHA as a result of the multi-hit in the device therefore
becomes invalid, and the write operation to the entry desig-
After the DEVID registers of all devices are set, the deviceg gied by the HHA is not executed. The above-mentioned
should be moved out of the DEVID mode and into the norpyiority control is, however, executed in the cascaded sys-

mal operation mode by executing the END_DEVID com-tem including the device in which the multi-hit occurs. It is
mand. The devices must leave the DEVID mode after all De|so possible not to write, regarding the multi-hit in the sys-

vice IDs are set, because operations like Table Configurgam as illegal status by the cascade connection method de-
tion or search cannot be executed correctly in the DEVIR¢ribed later.
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No Write
No Single Hit Priority

No Empty Priority

Data is written the HHA address

Single Hit Priority

Empty Priority

No Write
No Single Hit Priority

No Empty Priority

Fig.5.3.2.1 Cascade Connection
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Three priorities are used for these controls: the single-hit (4) LastDevice
priority, the empty priority, and the DEVID priority. THE
PHIN, PMIN, FLIN, PHON, PMON, and FLON pins are used The device located at the bottom of the cascaded chain

to propagate the priorities. must be known in order to perform internal control of the
device. The LD bit in the DEVID register of the bottom de-
(1)  Single Hit Priority vice must be set to “1” to indicate that it is the “Last De-

vice.”

In a cascaded system, the uppermost located device amolRgr example, the Last Device stores the total hit and empty
all devices that have hit entries, except the devices in whidnhformation of the cascaded system in the HHA and HEA
the multi-hit occurs, is defined as having hit priority. (Seeregisters. The Last Device outputs the bits: HV, EV, SYH,
Fig. 5.3.2.1) This priority is propagated through the PHONSYM, SYE, HT, MH, the address with hit priority or empty
and the PHIN. When a multi-hit does not occur in a deviceriority when the HHA or HEA register is read in the broad-
and the upper devices have single hit priority, the PHON afast method. If there is no device having single hit priority,
the device outputs “0.” When neither single hit nor multi-hitthe Last Device outputs the data of the HHA register in the
occurs in the device and the upper devices do not hauwoadcast method. The HV flag of the output data is “1” and
single hit priority, the PHON of the device outputs “1.” that indicates that the HHA is invalid. In the same manner, if
In order to have a device having single hit priority, the PHINthere is no device having empty priority, the Last Device

of the device must be set to “1.” outputs the data of the HEA register in the broadcast
method. The EV flag of the output data is “1” and that indi-
(20 Empty Priority cates that the HEA is invalid. In a cascade system, for regis-

ters that have the same data in each device, such as the
In a cascaded system, the uppermost located device amo@§TL1/2 and the SCONF register, when these registers are
all devices that have empty entries is defined as havingead in the broadcast method, the Last Device outputs the
empty priority (See Fig.5.3.2.1). This priority is propagatedregister’s data.
through the FLON and the FLIN. When a device is full sta-
tus and the upper devices are full, the FLON of the device
outputs “0.” When the device is not full or the upper de-5 3 3 CPU Port in a Cascaded System
vices are not full, the FLON of the device outputs “1.” In
order to have a device having empty priority, the FLIN of the
device must be set to “0.” Read/Write Registers

(3)  DEVID Priority Read/write operations (including command execution) can

be performed by both the broadcast and the device select
DEVID priority specifies which device accepts the Devicemethod.

ID data in the DEVID mode. DEVID priority is propagated Thjs selection is defined in the DEVSEL register. The BR bit
through the PMIN and PMON pins in the DEVID mode. i, the DEVSEL register must be set to “0” in the device
However, the PMIN and PMON pins propagate multi-hitin-seject method The selected device can be specified by the
formation in something other than the DEVID mode. DS<4:0> in the DEVSEL register. The BR must be set to “1”
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in the broadcast method. When data is written to a registed, cascade connection can be realized by either of the two
one of the following operations is executed according to themethods. Table 5.3.3.1 shows the relationship between cas-

attribute of the register: cade input pins and their actions. When the priority is con-
trolled by the external logic, the external circuit must be de-

(1) Write to all devices simultaneously signed referring to Table 5.3.3.1 and Fig. 5.3.3.3.

(2) Write to the device which has single hit priority

(3) Write to the device which has empty priority (1)  Connection without the External Logic

Whgn da.ta 's read from a reQiSter' one of.the following o‘_)I'n this method, the external logic is not necessary to control
erations is executed according to the attribute of the regis priority (See Fig. 5.3.3.1). However, additional propaga-
ter: tion time is needed according to the number of cascaded
devices. This is because the priority signal is cascaded
through each of the devices. We define two types of multi-
hit's: When there are multiple hits within a single device, or
when there are two devices in a cascaded system that have
_ _ _asingle hit. When two devices have a single multi-hit, the
For registers which must have common data for all dewce%,ata is written in the HHA address of the uppermost single

the dew_ce selgct method is mvghd and data is .ertten t?\it priority device in the cascaded system. For devices that
appropriate register of all the devices. Some registers myst, . . inie hits within a single device, data will not be

be accessed by the device select method. See Table 7'4'%v'rrﬁten to the HHA address. Data will be written to the HHA

Chapter 7 for Read/Write availability of each register in theaddress in the next device in the cascade chain that has a

broadcast method/device select method and the output dg’fngle hit priority. (See Fig. 5.3.2.1) The commands
vice that is accessed in the broadcast method.

STR1_AUT, STR2_AUT, STR1_AUTAI, and
STR2_AUTAI cannot be executed in this connection
Command Execution method.

(1) Read from the Last Device
(20 Read from the device which has single hit priority
(3)  Read from the device which has empty priority

The command of the device should be executed by th&C Characteristics in this method

broadcast method in a cascaded system. The device to

which the command execution applies is automatically defhis device can automatically perform its internal control
cided internally in this case. function by using respective priority signals. After the pri-
ority is changed by some action, the next operation which
needs priority determination must wait a certain time accord-
ing to the number of cascaded devices. As shown in Fig.
Cascade connection methods of multiple devices are shovx?h&s'z’ the total time between some action and the next op-
eration which needs priority determination is required for
priority determination.

t1: latency of the action in the top device

t2: delay time after latency of the action in the top device

Cascade Connection of the CPU Port

below:

(1)  Priority control without the external logic
(2)  Priority control with the external logic

Preliminary 5-6



KAWASAKI
LSl

GigabitCAM KE5BGCA128

t3: propagation delay of priority signal from the top device
to the Last Device

t4: setup time for the action which needs priority determina-
tion in the Last Device

(2)  Connectionwith the External Logic

In this method, external priority control logic is used to mini-
mize the cascade delay of the system (See Fig. 5.3.3.3). The
external control logic must generate the priority signal of
each device, PHIN. This is determined from the SHON pin,
which is output by each device in hit priority control. In the
case of writing to the MEM_HHA register or writing by the
STR1_HHA orthe STR2_HHA command, the PHIN signalis
made with consideration of the writing timing in the device
as shown in Fig. 5.3.3.4. When the STR1_AUT or the
STR2_AUT command is used in a cascaded system, the
PHIN of each device must be controlled with consideration
of the action timing in each device as shown in Fig. 5.3.3.4.

AC Characteristics in this method

This device can automatically perform its internal control
function by using respective priority signals. After the pri-
ority is changed by some action, the next operation which
needs priority determination must wait a certain time accord-
ing to the number of cascaded devices. As shown in Fig.
5.3.3.4, the total time between some action and the next op-
eration which needs priority determination is required for
priority determination.

t1: latency of the action in each device

t2: delay time after latency of the action in each device

t3: propagation delay of priority signal from the external pri-
ority control circuit to each device

t4: setup time for the action which needs priority determina-
tion in each device
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Operation by hit priority (in the broadcast method)

Device external pin*J| Operation that needs Status in devige Operation
PMIN |PHIN]FLIN priority determination
X 0 X |MEMHHA, Single hit No operation
X 0 X |MEMHHA_AT(WRITE) No hit No operation
X 0 X No hit No operation
X 0 X |MEMHHA, Single hit Hi-Z output
X 0 X |MEMHHA_AT(READ) M ulti-hit Hi-Z output
X 0 X No hit Hi-Z output
X 0 X |HHA(READ) Single hit Hi-Z output
X 0 X |DAT<30,27,26,24>,<23:0> M ulti-hit Hi-Z output
X 0 X |*2 No hit Hi-Z output
\% Hi-Z output or if the Last
*3 0 X |HHA(READ) Single hit Device, output
\% Hi-Z output or if the Last
*3 0 X |DAT<31,29,28,25> Multi-hit Device, output
\ 0 N Hi-Z output or if the Last
*3 No hit Device, output
X 0 X |STR1_HHA, STR2_HHA Single hit No operation
X 0 X M ulti-hit No operation
X 0 X No hit No operation
X 0 X |STR1_AUT, STR2_AUT Single hit No operation
X 0 X M ulti-hit No operation
X 0 X No hit No operation

*1 "X" means "don't care."

*2 Each device drives DAT<30,27,26,24>,<23:0> in the 32-bit CPU Bus since this is respective information of each device.
*3 The Last Device drives DAT<31,29,28,25> in the 32-bit CPU Bus since this is information of the cascaded system.
FLIN of the Last Device must be determined for the SYE flag to be output exactly in DAT<25>.

PMIN of the Last Device must be determined for the SYM flag to be output exactly in DAT<28>.

Table 5.3.3.1 Operation by hit priority(in the broadcast method)
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Device external pin*1 Operation Status in devicd Operation
PMIN |PHIN]FLIN
X 1 X |[MEMHHA, Single hit Write
X 1 X |MEMHHA_AT(WRITE) M ulti-hit No operation
X 1 X No hit No operation
MEMHHA,
X 1 X |[MEMHHA_AT(READ) Single hit Output
X 1 Hi-Z output or if the Last
Multi-hit Device, output invalid data
1 Hi-Z output or if the Last
No hit Device, output invalid data
1 X |HHA(READ) Single hit Output
. . Hi-Z output or if the Last
X | 1] X [Bit<30.27,26,24><23.0> Mutti-hit Device, output invalid addregs
1 % |*a Hi-Z output or if the Last
No hit Device, output invalid addregs
\Y, Hi-Z output or if the Last
*5 1 X |HHA(READ) Single hit Device, output valid address
\% . Hi-Z output or if the Last
*5 L X [Bit<31,29,28,25> Multi-hit Device, output valid addres§
\ 1 % |5 Hi-Z output or if the Last
*5 No hit Device, output valid address
X 1 X |STR1_HHA, STR2_HHA, Single hit*6 Write to HHA*6
X 1 X M ulti-hit*6 No operation
X 1 X No hit*6 No operation
X 1 X |STR1_AUT, STR2_AUT, Single hit*7 Write to HHA
X 1 X |STR1_AUTAI, or ,STR2_AUTAI Multi-hit*7 No operation
x | 1] o No hit with empty e 1o HEA*8
entry*7
X 1 0 No hit without empty No operation
entry*7
X 1 1 No hit with empty No operation
entry*7
X 1 1 No hit without empty| No operation
entry*7

*4 Each device drives DAT<30,27,26,24>,<23:0> in the 32-bit CPU Bus since this is respective information of each device.
*5 The Last Device drives DAT<31,29,28,25> in the 32-bit CPU Bus since this is information of the cascaded sy stem.
FLIN of the Last Device must be determined for the SYE flag to be output exactly in DAT<25>.

PMIN of the Last Device must be determined for the SYM flag to be output exactly in DAT<28>.

*6 STR*_HHA is STR1_HHA or STR2_HHA . If the search result by the CMP1 register is a single hit, the STR1_HHA

command executes the write operation that the data in the CMP1 register is written in the entry indicated by HHAL.
If the search result by the CMP2 register is a single hit, the STR2_HHA command executes the write op eration that the
data in the CM P2 register is written in the entry indicated by HHA2.

*7 STR*_AUT is STR1_AUT or STR2_AUT. If the search result by the CMP1 register is a single hit, the STR1_AUT
command executes the write operation that the data in the CMP1 register is written in the entry indicated by HHA1.

If there is no hit, write in the entry indicated by HEAL. If the search result by the CMP2 register is a single hit, the
STR2_AUT command executes the write operation that the data in the CM P2 register is written in the entry indicated
by HHAZ2. If there is no hit, write in the entry indicated by HEA2.

*8 If STR*_AUTAI is executed, renewal of the HEA address is performed simultaneously.

Table5.3.3.1(cont'd)
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Operation by empty priority (in the broadcast method)

Device external pin*1 Operation Status in devicq Operation
PMIN [PHIN]FLIN
MEMHEA,
X X 0 |MEMHEA_AT(WRITE) With empty entry Write*11
X X 0 Jor MEMHEAAI \Without empty entry| No operation
MEMHEA,
X X 0 |[MEMHEA_AT(READ) With empty entry Output*11
i Hi-Z output or if the Last
X X 0 Jor MEMHEAAI Without empty entry Device, outp ut invalid data
X X 0 |HEA(READ) With empty entry Output
x | x | o [Bit<30,27,26,24> <23:0>*9 Without empty entry. 2 OUtPut or f the Last
o yDevice, output invalid addregs
\% \% . Hi-Z output or if the Last
*10 *10 0 |HEA(READ) With empty entry Device, output valid address
\ \ , . ) Hi-Z output or if the Last
%10 10 0 |Bit<31,29,28,25>*10 Without empty emeevice, outp ut valid address
X X 0 |STR1_HEA, STR2_HEA, With empty entry Write*12
X X 0 |STR1_HEAAI, or STR2_HEAAI| Without empty entry No operation
MEMHEA, )
x | X! [MmemHEA ATOWRITE) Withempty entry |\ operation
X X 1 Jor MEMHEAAI \Without empty entry [ No operation
MEMHEA,
X X 1 |MEMHEA_AT(READ) With empty entry Hi-Z
X X 1 Jor MEMHEAAI Without empty entry [ Hi-Z
X X 1 |HEA(READ) With empty entry Hi-Z
X X 1 |Bit<30,27,26,24>,<23:0> Without empty enty Hi-Z
. Hi-Z output or if the Last
X X 1 [HEAREAD) With empty entry Device, output valid address
. ) Hi-Z output or if the Last
X X 1 |Bit<31,29,28,25> Without empty entr: Device, outp ut valid address
X X 1 |STR1_HEA, STR2_HEA, With empty entry No operation
X X 1 |STR1_HEAAI, or STR2_HEAAI| Without empty entry No operation

*9 Each device drives DAT<30,27,26,24>,<23:0> in the 32-bit CPU Bus since this is respective information of each device.
*10 The Last Device drives DAT<31,29,28,25> in the 32-bit CPU Bus since this is information of the cascaded system.
PMIN of the Last Device must be determined for the SYM flag to be output exactly in DAT<28>.

PHIN of the Last Device must be determined for the SYH flag to be output exactly in DAT<29>.

*11 If the MEMHEAAI register is accessed, renewal of the HEA address is p erformed simultaneously.

*12 If the STR1_HEAAI or the STR2_HEAAI command is executed, renewal of the HEA address is performed
simultaneously.

Table5.3.3.1(cont'd)
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Operation by hit priority (in the device select method).
In devices that are not selected, no operation is performed for write group operation, and Hi-Z output is performed
for read group operation.

Device external pin*1 Operation Status in device Operation
PMIN |[PHIN]FLIN

X X X |MEMHHA, Single hit Write

X X X |[MEMHHA_AT(WRITE) M ulti-hit No operation

X X X No hit No operation

X X X |[MEMHHA, Single hit Output

X X X |[MEMHHA_AT(READ) M ulti-hit Dutput invalid data

X X X No hit Output invalid data

X X X |HHA(READ) Single hit Output

X X X |Bit<30,27,26,24>,<23:0>*13 Multi-hit Output invalid address

X X X No hit Output invalid address

X X X |[HHA(READ) Single hit Output

X X X |Bit<31,29,28,25>*14 M ulti-hit Output

X X X No hit Output

X X X |STR1_HHA or STR2_HHA Single hit*15 Write

X X X M ulti-hit*15 No operation

X X X No hit*15 No operation

X X X |STR1_AUT, STR2_AUT, Single hit*16 Write to HHA*16

X X X |STR1_AUTAI or ,STR2_AUTAI| Multi-hit*16 No operation

X X X No hit*16 Write to HEA*16,17

*13 Each device drives DAT<30,27,26,24>,<23:0> in the 32-bit CPU Bus since this is respective information of each device.

*14 The Last Device drives DAT<31,29,28,25> in the 32-bit CPU Bus since this is information of the cascaded system.

*15 STR*_HHA is STR1_HHA or STR2_HHA. If the search result by CMP1 is a single hit, the STR1_HHA command
executes the write op eration that the data in the CMP1 register is written in the entry indicated by HHAL. If the search
result by CMP2 is a single hit, the STR2_HHA command executes the write operation that the data in the CMP2
register is written in the entry indicated by HHAZ2.

*16 STR*_AUT is STR1_AUT or STR2_AUT. If the search result by CMP1 is a singe hit, the STR1_AUT command
executes the write op eration that the data in the CMP1 register is written in the entry indicated by HHAL. If there is no
hit, write in the entry indicated by HEAL. If the search result by CMP2 is a single hit, the STR2_AUT command
executes the write op eration that the data in the CMP2 register is written in the entry indicated by HHAZ2. If there is no
hit, write in the entry indicated by HEAZ2.

*17 If the STR1_AUTAI or the STR2_AUTAI command is executed, renewal of the HEA address is performed

simultaneously .

Table5.3.3.1(cont'd)
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Operation by empty priority (in the device select method)
In devices that are not selected, no operation is performed for write group operation, and Hi-Z output is performed
for read group operation.

Device external pin*1 Operation Status in device Operation
PMIN [PHIN|FLIN
X X X |MEMHEA(WRITE) With empty entry  |Write*20
X X X |or MEMHEA AT Without empty entry|No operation
X X X |MEMHEA, With empty entry  |Output*20
X X X Jor MEMHEAAI_AT(READ) Without empty entry|Output invalid data
X X X |HEA(READ) With empty entry Output
X X X |Bit<30,27,26,24>,<23:0>*18 Without empty entry|Output invalid address
X X X |HEA(READ) With empty entry Output
X X X |Bit<31,29,28,25>*19 Without empty entry|Output
X X X |STR1_HEA, STR2_HEA With empty entry  |Write*21
X X X or STR1_HEAAI, STR2_HEAAI|Without empty entry|No operation

*18 Each device drives DAT<30,27,26,24>,<23:0> in the 32-bit CPU Bus since this is respective information of each device.
*19 The Last Device drives DAT<31,29,28,25> in the 32-bit CPU Bus since this is information of the cascaded system.

*20 If the MEMHEAAI register is accessed, renewal of the HEA address is performed simultaneously.

*21 If the STR1_HEAAI or the STR2_HEAAI command is executed, renewal of the HEA address is performed
simultaneously.

Table5.3.3.1(cont'd)
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Fig. 5.3.3.1 Simple cascade connection
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Operation which néeds priority

Start command or
register access

Operation which chagespriority
determination 3 clocks *2 -

- R — :

- 5 clocks *3_;'

-
~

PHON, PMON, FLON

Valid

\X signal propagaition

PHIN, PMIN, FLIN : < valid
13

of the top device

PHIN, PMIN, FLIN

of the last device

of the last device

A

Fig. 5.3.3.2 Priority decision timing in a cascaded system (Simple cascade connection)

*1 « When the operation which changes the priority fallsfalls under one of the cases shown below, the setup time is
under one of the cases shown below, t1 is Latency 1.5 (=@&unted from 3 clock after input of the operation.
clock). 1) Execution of the MEMHHA(Read/Write),

1) Search by the SRCHN pin
2) Search by the SRCH command
3) Execution of the MEMHEAAI(Read/Write),

MEMHEA(Read/Write), MEMHEAAI(Read/
Write), STR1_HHA/STR2_HHA, STR1_HEA/
STR2_HEA, or STR1_HEAAI/STR2_HEAAI

NXT_HEA, GEN_FL, or STR1_HEAAI/ command
STR2_HEAAI command *3 If the operation which needs priority determination is
* When the operation which changes the priority fallsHHA(Read) or HEA(Read), the setup time is counted from
under reset by the SRST command, tl is Latency 1 (= 2 clock after input of the operation.
clock).
* When the operation which changes the priority falls
under reset by the RSTN pulse, t1 is Latency O (= O clock).
t2 is the same in any case shown above.
*2 If the operation which needs priority determination

Preliminary 5-14
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Fig.5.3.3.3 Cascaded system with external priority control logic example
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CLK

rase | [ L L L [ [ L[]

< t1 +t2 *1 >

Start command or |
register access P y P r

Operation which neéds priority

Operation which chages thepriority

determination ' 3 clocks *2 .
: - : g
:4 * 5 clocks *3
PHON, PMON, FLON '
of each device X Valid _
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SHON (Latency=4) >< valid
of each device . sigral propagation
PHIN, PMIN, FLIN XXX XK ™ valid
of each device 13 thg
PHIN, PMIN, FLIN 5
| X valid
of each device L
t3 14

Fig.5.3.3.4 Priority decision timing in a cascaded system with external priority control logic

*1 « When the operation which changes the priority falls*2 If the operation which needs priority determination falls
under one of the cases shown below, t1 is Latency 1.5 (=thder one of the cases shown below, the setup time is

clock). counted from 3 clock after input of the operation.
1) Search by the SRCHN pin 1) Execution of the MEMHHA(Read/Write),
2) Search by the SRCH command MEMHEA(Read/Write), MEMHEAAI(Read/
3) Execution of the MEMHEAAI(Read/Write), Write), STR1_HHA/STR2_HHA, STR1_HEA/
NXT_HEA, GEN_FL, STR1_HEAAI/ STR2_HEA, STR1_HEAAI/STR2_HEAAI,
STR2_HEAAI, or STR1_AUTAI [/ STR1_AUT/STR2_AUT, or STR1_AUTAI/
STR2_AUTAIcommand STR2_AUTAI

* When the operation which changes the priority fall$3 If the operation which needs priority determination is
under reset by the SRST command, tl is Latency 1 (= BHA(Read) or HEA(Read), the setup time is counted
clock). from 5 clock after input of the operation.

* When the operation which changes the priority fall$4 In Fig. 5.3.3.4, the latency of the SHON of each device
under reset by the RSTN pulse, t1 is Latency 0 (= O clock)is 4. Therefore, t5 is latency 4 (= 8 clock) and t6 is delay

t2 is the same in any case shown above. time.
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Operationl Operation2
Operation which changes the priority Operation which needs priority determinafion
Single hit the priority propagation Pins whose statygommand P|ns' to
changes consider
Search by the SRCHN pin PHON, PMON, MEMHHA (Read/Write) PHIN
command SHON, SMON *1 MEMHHA AT(Read/Write) PHIN
Search by the SRCH command PHON, PMONHHA(Read) PHIN
command SHON, SMON*1 STR1 HHA command PHIN
Reset by the SRST command PHON, PMON STR2_HHA command PHIN
SHON, SMON *1| STR1_AUT command PHIN, PFIN
command STR2_AUT command
Reset by the RSTN pulse PHON, PMON,|STR1_AUTAI command PHIN, PFIN
SHON, SMON *1 |STR2_AUTAI command
Empty priofity propagation Pins whose staty€ommand Pins_ to
changes consider
MEMHEAAI(Read/Write) PFON MEMHEA (Read/Write) FLIN
command command MEMHEA _AT(Read/Write) FLIN
NXT_HEA command FLON *2 MEMHAEAAI(Read/Write) FLIN
GEN_FL command HEA(Read) FLIN
STR1_HEAAI command FLON *2 STR1_HEA command FLIN
STR2 HEAAI command STR2 HEA command
STR1 _AUTAI command (in no hit) |[FLON *2 STR1 HEAAIcommand FLIN
STR2_AUTAI command (in no hit) STR2_ HEAAI command
Reset by the SRST command FLON *2 STR1_AUT command PHIN, FLIN
STR2_AUT command
Reset by the RSTN pulse FLON *2 STR1_AUTAI command PHIN, FLIN
STR2_AUTAI command
*1 Output variations of PHON, PMON, SHON, and SMON are shown below.
PHON PHIN PMIN |Status in the device
Output
Low 0 Don't care| Single hit only
Low 0 Don't care| Multi-hit
Low 0 Don't care| Others
Low 1 Don't care| Single hit only
High 1 Don't care| Multi-hit
High 1 Don't care|Others

Table 5.3.3.2 Relations between the operation which changes the priority and the operation which needs priority
determination
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*1 Output Variations of PHON, PMON, SHON, and SMON (cont'd)

High Don't care

Others

SMON PHIN Status in the device
Output

Low Don't care| Multi-hit

High Don't care| Others

*2 Output Variations of FLON

PMON PHIN PMIN |Status in the device
Output
Low 0 0 Single hit only
Low 0 0 Multi-hit
Low 0 0 Others
Low 0 1 Single hit only
Low 0 1 Multi-hit
High 0 1 Others
Low 1 0 Single hit only
Low 1 0 Multi-hit
Low 1 0 Others
High 1 1 Single hit only
Low 1 1 Multi-hit
High 1 1 Others
SHON PHIN Status in the device
Output
Low Don't care|Single hit only

FLON FLIN Status in the device

Output

High 0 Empty entry in the device
Low 0 No empty entry in the device
High 1 Empty entry in the device
High 1 No empty entry in the device

GigabitCAM KE5BGCA128

Table 5.3.3.2 Relations between the operation which changes the priority

and the operation which needs priority determination (cont'd)
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STR_AUT Command in a Cascaded System in the no hit case of the STR_AUT command. Therefore,
N when the STR_AUT command is used in a cascaded sys-

tem, the PHIN signal must be controlled by external logic,
The STR_AUT command executes the STR_HHA actioRypile taking this into account. When there are no hits in all
when there is a hit in the device and the STR_HEA actiogeyices in the system, the STR_HEA operation is performed
when there is no hitin the device as mentioned before. Aftg, the device that has the highest empty priority. Table

the search operation, each device is going to execute eithei3 3 2 shows the operation that changes the priority and

search result. Therefore, in a cascaded system, the PHIN
must be controlled by determining the priority with hit infor-
mation in the system before the STR_AUT command is ex-
ecuted in devices. (See Fig. 5.3.3.4) The PHIN of each device
should be created from the SHON signal of the each device
by the external logic.

Operation in Hit (same as STR_HHA)

When there is a hit in the device, the data in the CMP regis-
ter is going to be written in the entry indicated by the HHA
register. Unless there is a multi-hit in the device, the
STR1_AUT uses the HHAL which is a search result of the
CMP1, and the STR2_AUT uses the HHA2 which is a
search result of the CMP2. This operation is not performed
when there is not single hit priority (PHIN ="0").

Operation in No Hit

This operation is a little bit different from the normal opera-
tion of the STR_HEA command. The STR_HEA command
takes only the empty priority into account in a cascaded
system. The STR_HEA command is going to be executed in
the device where there are no hits even though there is a hit
in other devices, because the hit information in the device
alone is taken into account in the STR_HEA operation by
the STR_AUT command. Therefore, when there is a hit in
some other devices, the STR_HEA operation must be re-
strained in the device where there are no hits according to
the timing shown in Fig. 5.3.3.4. The PHIN signal is as the
control signal to perform this function in the device. Only
when the PHIN is“1,”is the STR_HEA operation performed

Preliminary 5-19
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5.3.4 Output Port in a Cascaded System

Table 5.3.4.1 shows the output conditions of the Output
Port and Fig. 5.3.4.1 (a/b) shows the timing. If there is no
multi-hit in the system, if there are many devices with a
single hit, and if the HEA output is not required, the output
control is performed in each device and can be realized with-
out any external logic by connecting the Output Ports of the
respective devices. In this case, HHA/HEA latency = 4 can
be selected. When there is multi-hit in the device, invalid
HHA is output in the OD port as same as HHA/HEA latency
=5, 6, 7. However, in case of HHA/HEA latency = 4, Invalid
flag (OD<15>) does not indicates whether outputting HHA
is valid or not. The SMON signal (latency =5) indicates
whether the output HHA is valid or not. (See Fig.5.3.4.2 (a))

If there is a multi-hit in the system or the HEA output is
required, collisions on the Output Port happen. In this case,
the OEODN control from the SHON signal by the external
logic is necessary. (See Fig. 5.3.4.2 (b))

Timing in a Cascaded System

Fig. 5.3.4.3 shows the timing by the external control logic in
a cascaded system. The OEODN signal must be controlled
by the external logic. The latency of OEODN is 1.

t1: latency of SHON (Latency is 4 in Fig. 5.3.4.3)

t2: delay time of the SHON signal

t3: latency of FLON (Latency is 1.5 = 3 clock.)

t4: delay time of the FLON signal

t5: output latency of the OD port (HHA latency is 5 in Fig.
5.3.4.1(a/b))

t6: delay time of the OD port signal

t7: setup time of the OEODN signal

t8: delay time of the signal from the external control logic

GigabitCAM KE5BGCA128
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OPSL: OD<20:0> output is selected by OPSL input.
Hit/Mis-hit: It indicates whether the search result is hit or not.
MHN: It indicates whether the search result is multi-hit or not.

HEA output: The SCONF register indicates whether HEA output is necessary or not when there are no hits.
(0: no output, 1: output)

FLON: It indicates whether CAM table is full or not.
Hit
OPSL | /Mis-hit | MHN |HEAoutput] FLON OD output
*1
1 0 0 X X HHA(invalid)(*2)
1 0 1 X HHA(*3)
HHA state 1 1 1 0 X Hi-Z
1 1 1 1 0 HEA (invalid)(*4)
1 1 1 1 1 HEA(*5)
0 0 0 X X Invalid
0 0 1 X X MEMHHA
MEMHHA state 0 1 1 0 X Hi-Z
0 1 1 1 0 Hi-Z
0 1 1 1 1 Hi-Z
Bit15 of the OD port (OD<15>) is Valid flag which indicates status of the outputting HHA/HEA.
O:Valid, Linvalid

Bit14 of the OD port (OD<14>) is HHA/HEA flag which indicates whether output of the OD port is HHA or HEA.

O:HHA output 1:HEA output
(*1) Even if OPSL is set to "1" after the MEMHHA output is determined (if latency is 6, after
then), HHA or HEA is output in the right way. If OPSL is set to "0" before the MEMHHA
output is determined (if the latency is 6,before then), the MEMHHA searched before is output.
Referto Fig. 5.3.4.2.

(*2) OD<20:16>: DEVID is output. (*4) OD<20:16>; DEMD is output.
OD<15> :1 (invalid) OD<15> :1 (invalid)
(in case of HHA/HEA latency =5, 6, 7) (in case of HHA/HEA latency =5, 6, 7)
OD<15> :x (unknown) (in case of HHA/HEA latency = 4) OD<15> :x (unknown) (in case of HHA/HEA latency = 4)
OD<14>:0 (HHA) OD<14>:1 (HEA)
OD<13:11>: unknown OD<13:11>: unknown
OD<10:0>: HHA OD<10:0> : HEA
(*3) OD<20:16>: DEVID is output. (*5) OD<20:16>: DEVID is output.
OD<15> :0 (valid) OD<15> :0 (valid)
(in case of HHA/HEA latency =5, 6, 7) (in case of HHA/HEA latency =5, 6, 7)
OD<15> :x (unknown) (in case of HHA/HEA latency = 4) OD<15> :x (unknown) (in case of HHA/HEA latency = 4)
0OD<14> :0 (HHA) OD<14> :1 (HEA)
OD<13:11>: unknown OD<13:11>: unknown
OD<10:0>: HHA OD<10:0> : HEA

Table 5.3.4.1 Output conditions of the Output Port
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Fig. 5.3.4.3 Timing design in a cascaded system
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6. CommandDescriptions

6.1 Command Functions

GigabitCAM KE5BGCAL1

28

All commands are executed by writing the 16-bit OP-code
into the COML register. Table 6.1 shows the command

S.

is the

pes

Ly

Permanent Bit is set to "1" does not become
empty by this command.

hose

names, operation codes, functions and description
Command Command Cycle Function Description
Group |name (OP-code) No.
Reset SRST 2 Software BExecutes Device reset. The function of this command
(OO00H) Reset same as a low pulse input to the RSTN pin.
All entries (including entries whose Permanent Bit is set)
become empty (inactive) by this command.
The flag pins are set as follows:
PHON = High, PMON = High, FLON = High
SHON = High, SMON = High
Configuratia] STR_DEVID 1 | DEVID mode staJt Switches the device to the DEVID mode in order to define
(2000H) the Device ID.
END_DEVID 1 | DEMD mode end Ends the DEVID mode.
(2800H)
NXT_PR 1 Shift DEVID | Shifts the DEVID priority to the next device in the DEVID
(3000H) Priority mode.
CAM Table SRCH1 *1 1 Search Searches with data in the CMP1 register.
(4000H)
SRCH2 *1 1 Search Searches with data in the CMP2 register.
(4200H)
PRG_AL*2 1 Purge All' entries become empty (inactive) by this command.
(6000H) However, an entry whose Permanent Bit is set to "1" d
not become empty by this command.
PRG_AC*2 1 Purge All entries whose Access Bit is set to "1" become emp
(6040H) (inactive) by this command. However, an entry whose
Permanent Bit is setto "1" does not become empty
by this command.
PRG_NAC*2 1 Purge All entries whose Access Bit is not set to "1" become
(6080H) empty (inactive) by this command. However, an entry w

Table 6.1 Command table
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| ON

es

Command Command Cycle Function Description
Group name (OP-code) No.
[CAM Table] RST_AC 1 Reset all Clears Access Bits of all entries.
(AOO0H) Access Bits
RST_PM 1 Reset all Clears Permanent Bits of all entries.
(AO10H) Permanent Bits
GEN_FL 2 Confirm the Confirms the empty state of the CAM table.
(8004H) HEA register | Makes the HEA register store the entry address with the
highest empty priority.
The content of the HEA register and the status of the F
pin are also changed.
NXT_HE 2 Renew the HEA Makes the HEA register store an entry address with th
(8008H) register empty priority. The content of the HEA register and thd
status ofthe FLON pin are also changed.
Move STR1_AR*1 1 Store Moves data in the CMP1 register into the entry indicated
(CO00H) by the AR register.
STR1_HHA *1 1 Store Moves data in the CMP1 register into the entry indicat¢d
(CO01H) by the HHA registaaccording to the search result ofthe
CMP1register write or the SRCH1 command.
STR1_HEA *1 1 Store Moves data in the CMP1 register into the entry indicatgd
(CO02H) by the HEA register.
STR1_HEAAI*1| 2 Store Moves data in the CMP1register into the entry indicat¢d
(CO0AH) by the HEA register. Renews the HEA register
simultaneously.
STR1_AUT*1 1 Store Moves data in the CMP1 register into the entry indicat¢d
(CO03H) by the HHA registeaccording to the CMPL1 register write
orthe SRCH1 command if the search result is a hit.
Moves data in the CMP1 register into the entry indicatgdd
by the HEA register if the search result is no hit.
Moves data in the CMP1register into the entry indicategl
by the HHA register according to the CMP1 register writp
STR1 _AUTAI*1| 2 Store orthe SRCH1 command if the search result is a hit. Mo
(COO0BH) data in the CMPL1 registerinto the entry indicated by th¢
HEA register ifthe search result is no hit. Renews the HEA
register simultaneously.

Table 6.1 Command table (cont'd)
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Command Command Cycle Function Description
Group |name (OP-code) No.
STR2_AR*1 1 Store Moves data in the CMP2 register into the entry indicated
(C200H) by the ARregister.
STR2_HHA *1 1 Store Moves data in the CMP2 register into the entry indicatpd
(C201H) by the HHA registeaccording to the search result of the
CMP2 register write or the SRCH2 command.
Move STR2 HEA *1 1 Store Moves data in the CMP2 register into the entry indicafed
(C202H) by the HEA register.
STR2_HEAAI*1] 2 Store Moves data in the CMP2 register into the entry indicatgd
(C20AH) by the HEA register. Renews the HEA register
simultaneously.
STR2_AUT*1 1 Store Moves data in the CMP2 register into the entry indicated
(C203H) by the HHA registaaccording to the CMP2 register write
orthe SRCH2 command if the search resultis a hit.
Moves data in the CMP2 register into the entry indicatgd
by the HEA register if the search result is no hit.
STR2_AUTAI*1| 2 Store Moves data in the CMP2 register into the entry indicated
(C20BH) by the HHA register according to the CMP2 register wrife

orthe SRCH2 command if the search result is a hit. Mo\es
data in the CMP2 register into the entry indicated by th
HEA register if the search result is no hit. Renews the HEA
register simultaneously.

Other NOP 1 No operation| Executes no operation.
(EOCOOH)

Table 6.1 Command table (cont'd)

*1 Mask operation by each bit can be executed by the MASK registers (MASKO ~ MASK11). These MASK registers can
be selected by the MS<3:0> pins or the CNTLL1 register.

*2 After the Purge (PRG_*) command is executed, the status of the Access Bit of each word is kept. Execute the RST_AC
command in order to clear all Access Bits.
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The OP-code field :0P<15:0> is made up of the followingsH : undefined

field

S.

OPE (3hits):OP<15:13>
This field defines the type of operation assigned as belowRST (2bits): OP<5:4>

OH:
1H
2H
3H:
4H:
5H
6H
TH :

Reset operation

: Device configuration
: Search operation

Purge operation
Empty priority operation

. Attribute bit operation
: Store operation

undefined (no operation)

CONF(2bits):OP<12:11>
This field defines the type of command in device configura2H : NXT_HE operation (renews HEA)

tion.

OH:STR_DEVID command
1H:END_DEVID command

2H:
3H:

NXT_PR command
undefined

CMP (2bits): OP<10:9>
This field defines the selection of the Comparand registergH : HEA

OH
2H
3H:
4H:

: CMP1 selects
: CMP2 selects

undefined
undefined

PRG (3bits): OP<8:6>

This
OH:
1H:
2H:
3H:
4H

field defines the type of purge.
PRG_AL command

PRG_AC command

PRG_NAC command
undefined

: undefined

6H : undefined
7H : undefined

This field defines the Attribute bit to be reset.
OH : Access Bit

1H: Permanent Bit

2H : undefined

3H : undefined

GEN(2bits): OP<3:2>

This field defines the HEA operation method.
OH : no operation

1H : GEN_FL operation (determines HEA)

3H : undefined

AR/HHA/HEA (2bits): OP<1:0>

This field defines the destination address of the Store
command.

OH: AR

1H:HHA

3H:STR_AUT command

P
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Ope Confil} CMP PRE RYT GEN AR Device select Op-code (16 bits)
/HHAJmethod

(3bits) mode¢ se| mode mope /HEA MSB LSB
Group 3bitg 2bitg 2bifs 3bils 2biks 2hits 2Hits Broadgast Deysel
SRST 0| X x| x| x| x| x O A *J0000000000000000
STR_DEVID 1] o x| x| x| x| x O A *J]0010000000000000
END_DEMD 1] 1] x| x| x| x|x O A*1l0010100000000000
NXT PR 1] 2] x| x| x| x| x (@) A *0011000000000000
SRCH1 2| x| o] x| x|[ x| x| O O |o100000000000000
SRCH2 2| x| 1] x| x| x| x| O O |0100001000000000
PRG AL 3| x| x] o] x| x| x O O Joi110000000000000
PRG AC 3| x| x| 1] x| x| x| O O |0110000001000000
PRG_NAC 3| x| x| 2| x[ x| x| O O |0110000010000000
GEN_FL 4| x| x| x| x]1]x O O |1000000000000100
NXT HE 4| x| x| x|[x|2]x O] O=*3l1000000000001000
RST _AC 5 x| x| x] o] x| x] O O |1010000000000000
RST_PM 5| X| X| x| 1| x| X O O |1010000000010000
STRL AR 6| x| o] x| x| x| o] O+ O |1100000000000000
STRL HHA 6| x| of x| x| x|/ 1] O*x O *41100000000000001
STRL HEA 6| x| o] x| x| ol 2/ O * O *B1100000000000010
STRL HEAAI 6| x| ol x| x| 2] 2] O*2 O *$1100000000001010
STRL AUT *7 6| x| o] x| x|/ o]l 3] O*2 O *$1100000000000011
STRLAUTAI*? | 6 | x| o| x| x| 2] 3] O=*3 O *J1100000000001011
STR2 AR 6| x| 1] x| x| x| of O*4 O |1100001000000000
STR2 HHA 6| x| 1] x| x| x| 1] O+ O *41100001000000001
STR2 HEA 6| x| 1] x| x| ol 2f O * O *1100001000000010
STR2 HEAAI 6| x| 1| x| x| 2] 2] O=*22 O *31100001000001010
STR2 AUT *7 6| x| 1| x| x| o]l 3] O*2 O *31100001000000011
sTR_AUTAI*? | 6 | x| 1| x| x| 2] 3| O*3 O*1100001000001011

[noP [ 7] x| x| x| xIx|x] O | A«li110000000000000

Table 6.2 Command Format and Conditions for Execution
Notes;: Executable
A Executable (device not selectable. See annotations)

X :Don't care
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*1 The command is executable for all devices (a device cannot be selected).

*2 Only the device with empty priority accepts the command.

*3 The command is not executed when the selected device does not have an empty entry.
*4 The command is executable for all devices (but not usually used ).

*5 Only the device with a single hit priority accepts the command.

*6 Only the selected device with a single hit accepts the command. The command is not
executed when there is a multi-hit or no hit in the device.

*7 When the search result is a hit, the Mask register which is used in the write to the
address indicated by HHA is determined by STR1_HHA/STR2_HHA in the CNTL register.
When the search result is no hit, the Mask register which is used in the write to the
address indicated by HEA is determined by STR1_HEA/STR2_HEA in the CNTL register
although the Mask register is selected by the external pin (GCMS of the CNTLL1 register

is “1").

Table 6.2 Command Format and Conditions for Execution (cont'd)
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7 Register Descriptions address used for the read/write operation of the MEMAR
register. The MEMAR register is used to read/write the con-

tents of the CAM table indicated by the AR register. The
MEMARAI register is used for automatic increment opera-

7.1 Overview _ _ e
] . ] o tion of one AR register after it is accessed. The
Most of the registers of this device are 64 bits in width. Th(?\/IEMAR AT register is used to read/write the attribute

32 bits on the MSB side are assigned fo the High side, arbdata stored in the address indicated by the AR register. The

the 32 bits on the LSB side are assigned to the Low Sld‘IQVIEMHHA register is used to read/write the data stored in

Registers allre classified into six functional groups (Comfhe address indicated by the HHA register. The
mand Register Group,

) Control Statl_JS Reglster G_rOUpN/IEMHHA_AT register is used to read/write the attribute
Memory R/W Register Group, Configuration RegISterdata stored in the address indicated by the HHA register.

Group, Comparand Register Group, and Table Status RegL?F]e MEMHEA register is used to read/write the data stored

tberIGroup).An overview of each register group is presenteldn the address indicated by the HEA register. The
elow.

MEMHEAAI register is used to automatically renew the
HEA register after it is accessed. The MEMHEA_AT regis-
ter is used to read/write the attribute data stored in the ad-

) ) ) _ dress indicated by the HEA register.
This group has only one register, the COM register, which is

used to execute commands by writing the OP-code (Refer to
Chapter 6).

(1)Command Register Group

(4)Configuration Register Group

This group has two types of registers, the MASK registers
and the SCONF register. The MASK registers set the mask
pattern with a unit of one bit in the search operation or the

This group has three registers, the CNTL1, the CNTL2, angvrite operation to the CAM data. The SCONF register de-

the DEVID registers. The CNTLL1 register specifies the defi-. ) .
- ] . ] fines the search configuration.

nition of the Mask register selection, the operation of the

Access and Permanent Bit, the endian, and the Input mode.

The CNTL2 register specifies the output latency of the Out-

put Port. The DEVID register is used to store the Device IDI’his group has two registers, the CMP1 and the CMP2 reg-

in a cascaded system. isters, each 64-bit wide. These registers are used for the
search operation or the write operation, where the contents
of these registers are written in the entry.

(2) Control Register Group

(5) Comparand Register Group

(3) Memory R/W Register Group

This group has ten registers: the DEVSEL, the AR, the
MEMAR, the MEMARAI, the MEMAR_AT, the

MEMHHA, the MEMHHA_AT, the MEMHEA, the This group has two registers, the HHA and the HEA regis-

MEMHEAAI, and the MEMHEA_AT registers. The ters. The HHA register is used to store the hit address with

DEVSEL register is used to select the device in a cascadeﬂqe highest priority. The HEA is used to store the empty

system. The AR register is used to specify the abSO|Ut§ddress with the highest priority.

(6) Table Status Register Group
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Table 7.2.1 shows the Register Addresses.

GigabitCAM KE5BGCA128

Table 7.2.1 Register Address

Group Registername | Address Group Register nanje Addres
(1)Command COML OOH (4)Configuration MASK2L 20H
— 01H MASK2H 21H
(2)Control status CNTLI1L 02H MASK3L 22H
CNTL1H 03H MASK3H 23H
CNTL2L 04H MASKA4L 24H
— 05H MASK4H 25H
DEVIDL 06H MASK5L 26H
DEVIDH 07H MASK5H 27H
(3)Memory RIW DEVSELL 08H MASKG6L 28H
— 09H MASK6H 29H
ARL 0AH MASKT7L 2AH
— 0BH MASK7H 2BH
MEMARL OCH MASKS8L 2CH
MEMARH ODH MASK8H 2DH
MEMARAIL OEH MASKIL 2EH
MEMARAIH OFH MASK9H 2FH
MEMAR_ATL |[10H MASK10L 30H
— 11H MASK10H 31H
MEMHHAL 12H MASK11L 32H
MEMHHAH 13H MASK11H 33H
MEMHHA_ATL [14H SCONFL 36H
— 15H SCONFH 37H
MEMHEAL 16H (5)Comparand CMP1L 38H
MEMHEAH 17H CMP1H 39H
MEMHEAAIL [18H CMP2L 3AH
MEMHEAAIH [19H CMP2H 3BH
MEMHEA_ATL |1AH (6)Table status HHAL 3CH
— 1BH — 3DH
(4)Configuration MASKOL 1CH HEAL 3EH
MASKOH 1DH — 3FH
MASK1L 1EH
MASK1H 1FH

Preliminary
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7.3 Register Bit Maps
(2) Command Register Group
COM (Command) Register

COML: ADD<5:0>=00H

Each command is executed by writing the OP-code in the 1&f command op-code/function/execution condition. This
bits of the LSB side of this register. See Chapter 6 for detailegister is only allowed to write.

GigabitCAM KE5BGCA128

OPO

COML Register

31 30 29 28 27 26 25 24 23 22 1p 18 17

15 14 13 12 11 10 9 8 7 6 3 2 1 0
OP15| OP14 OP1B OP12 OP[L1 OHR10 OP9 O@P8 O©OP7 |OP6 |OP5 |OP4 | OP3| OP2| OP1
Bits Name Function After RSTN(SRST)
15-0 | OP<15:0> |OP-code(16-bit) Unknown
Preliminary 73
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(2) Control Status Register Group

CNTLL1 (Controll) Register
CNTL1L : ADD<5:0>=02H, CNTL1H: ADD<5:0>=03H

This 64-bit register specifies the definition of the MASK the Input mode, and the endian control of the automatic
registers, the value of the Permanent and Access bits in tHerement function.
write operation by the MEMAR or the MEMHEA registers,

CNTL1H Register

63 62 61 60 59 58 57 56 55 54 53 59 51 50 49 48
HEPM| HEAQ ARPM ARAQ GDM$ DHE$ DHER DHEL DHEHO DHH3 DHH2 DHH1 DHHO DAR3
47 46 45 44 43 42 41 40 39 38 37 36 3b H 33 32

DAR2| DAR]] DARQ GCM$ CHE2B CHEZ2 CHER1 CHH20 CHH23CHH22 CHH21CHH20 CAR23CAR22CAR21 CAR20
CNTLILL Register
31 30 29 28 27 26 25 24 23 22 2] 20 1P 18 17 16
CHE13 CHE1p CHEIl1 CHE]0 CHHL3CHH12CHH11CHIH10 CAR13CARAR1ICARYGBMS GB23] GB22 GB21
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
GB20| GB13 GB12 GB11l GB1D GAMS GAZ3 GA32 GA?1 GARO GA13 GAl2 GAl1l1 GA10 A|SL DpL

Bits Name Function After RSTN(SRST
61 HEPM Sets the Permanent Bit when writing MEMHEA or MEMHEAAI, executing STTR1_ 0
HEA or STR2_HEA, or executing STR1_AUT or STR2_AUT after the last segdrch

result is no hit.
60 HEAC Sets the Access Bit when writihg MEMHEA or MEMHEAAI, executing 0
STR1_HEA or STR2_HEA, or executing STR1_AUT or STR2_AUT after the
last search result is no hit.

59 ARPM Sets the Permanent Bit when writing MEM AR or MEM ARAI, or executing 0

STR1_AR or STR2_AR.
Sets the Access Bit when writing MEMAR or MEMARAI, or executing STR1_AR

58 ARAC or STR2_AR. 0
GDMS | Selection method of the MASK registers in group D
57 0 Group D is designated by the external pin, M S<3:0> 0
1 Group D is designated by the control register.
56-53| DHE<3:0>| Designates the MASK register when writing table by MEMHEA or MEMHEAAI. 0000
52-49| DHH<3:0>| Designates the MASK register when writing table by MEMHHA. 0000
48-45| DAR<3:0> | Designates the MASK register when writing table by MEMAR or MEMARAI 0000
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Bits Name Function After RSTN(SRST)
GCMS |Selection method of the MASK registers in group C
44 0 Group C is designated by the external pin, M S<3:0> 0
1 Group C is designated by the control register.
However, the MASK register is designated according to CHE1<3:0> or CHE2k 3:0>
when executing STR1_AUT or STR2_AUT after the last search result is no hif.
Designates the MASK register when writing a table by STR2 HEA, or designdtes
43-40| CHE2<3:0> the I\?IASK register when gexecuting STRZ_EUT after i/he Iast_search result g rfo hit. 0000
30:36] CHH2<30- | eterwhen evecutng STR?. AUT afterche st scarchresc s . 20
35-32| CAR2<3:0>|Designates the MASK register when writing a table by STR2_AR. 0000
Designates the MASK register when writing a table by STR1 HEA, or designdtes
31-28| CHEL<3:0> the gla/IASK register whengexecuting STRl_gAUT afterythe Iast_search resultgils no hit. 0000
27-24) CHHL<30> | o when oxeeuting STR AUT after the st searo rosul s A, 2%
23-20| CAR1<3:0>|Designates the MASK register when writing a table by STR1_AR. 0000
GBMS |Selection method of the MASK registers in group B
19 0 Group B is designated by the external pin, M S<3:0>. 0
1 Group B is designated by the control register.
18-15| GB2<3:0> |Designates the MASK register when searching by the SRCH2 command. 0000
14-11 GB1<3:0> |Designates the MASK register when searching by the SRCH1 command 0000
GAMS |Selection method of the MASK registers in group A
10 0 Group A is designated by the external pin, M S<3:0>. 0
1 Group A is designated by the control register.
9-6 GA2<3:0> |Designates the MASK register when searching by CMP2 and the SRCHN pin. 0000
5-2 GA1<3:0> |Designates the MASK register when searching by CMP1 and the SRCHN pin. 0000
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Bits Name Function After RSTN(SRST)
Sets the address increment condition in writing the MEMARAI or MEMHEAA
1 AISL registers when DAT<31:0> input is 32-bit mode, or in reading the MEM ARAI pr 0
MEMHEAAI registers.
0 Access to the Low side
1 Access to the High side
DSL Register Access Method
0 The data is stored in the buffer of the device when the PHASE signal is "0" anfd then
is written in the registers with a unit of 32 bits. (When 32 bits on the high/low $ide of
MEMAR, MEMARAI, MEMHHA, MEMHEA, or MEMHEAAI is written,
the other 32 bits on the low/high side is masked. (The Access, Permanent, or| Empty
Bits are set by the write operation of only the half side, 32 bits.)
1 The registers in the device are written with a unit of 64 bits. (When the PHASIE
0 signal is "1," 32 bits on the high side is stored in the buffer. When the PHASHsignal 0
changes to "0," 32 bits on the low side is stored in the buffer. Then, the highide
and the low side are combined to 64 bits and written in the registers.) (The lepst bit
of ADD<5:0> is ignored (don't care) and the data is written with a unit of 64 bifs.)
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CNTL2 (Control2) Register
CNTL2L : ADD<5:0>=04H

This register specifies the latency of HHA, MEMHHA, andright after the search operation. Four NOP commands or an
SHON. It is prohibited to modify-write the CNTL2 register 8 clock wait must be inserted after the search operation.

CNTL2L Register
31 30 29 28 27 26 25 24 23 22 2] 20 1D 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MEML HOL [OUTLIOUTLO

Bits Name Function After RSTN(SRST
MEML |Output Port: Defines the latency of MEMHHA output
3 0 Latency = 6 0
1 Latency =7
HOL SHON latency: Defines the latency of SHON
2 0 Latency = 4 0
1 Latency =5
OUTL<1:0> | Output Port: Defines the latency of HHA/HEA output.
00 Latency=5
1-0 01 Latency=6 00
10 Latency=7
11 Latency=4 (*1)

(*1) When HHA/HEA Latency =4, Invalid flag (Bit15 of OD port) is unknown. Therefore, this flag can not be used to confirm

whether the output HHA is invalid (multi-hit result) or not. The SMON signal (latency =5) indicates whether the search result
is multi-hit or not.
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DEVID Register
DEVIDL :ADD<5:0>=06H, DEVIDH : ADD<5:0>=07H

This register stores the number of each device (Device IDyhen a low pulse is given to the RSTN pin, or the SRST
for the operation of a cascaded system. It is necessary tommand is issued. It is not necessary to write the LD bit in
access this register and to set the unique Device ID for eaebhsingle device system, but the LD bit must be set to “1” if
device in a cascaded system after each Device Reset opettae Device ID is written. This register is allowed to read/
tion. The LD bit of the last device must be set to “1,” andwrite only in the DEVID mode.

that of other devices must be set to “0.” The LD is set to “1”

DEVIDH Register
63 62 61 60 59 58 57 56 55 54 53 5

>
ul
=
[&1]
[=)
D
©

N
o]

47 46 45 44 43 42 41 40 39 34 31 3¢ 3

OT
o)
iy
)
w
(%)
N

DEVIDL Register
31 30 29 28 27 26 25 24 23 22 21 20 1p 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

LD Di4| DI3| DI2| DI1| DIO
Bits Name Function After RSTN(SRST)
LD Last Device flag
15 0 Not Last Device 1
1 Last Device
4-0 DI<4:0> |Device ID 00000
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(3) Memory R/W Register Group

DEVSEL Register
DEVSELL:ADD<5:0>=08H

GigabitCAM KE5BGCA128

This register selects and accesses specific devices (Deviciic device, it is necessary to write BR =“0" (not Broadcast)

Select) in a cascaded system. The BR bit is set to “1,” whicAnd the Device ID which the user wishes to select in the
means accessing all devices (Broadcast) immediately aft€&xS<4:0> bits in this register.
the Device Reset operation. When accessing only one spe-

DEVSELL Register
31 30 29 28 27 26 25 24 23 27 2] 2 1 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
BR DS4) DS3 DS2 DSL DSp
Bits Name Function After RSTN(SRST)
BR Broadcast flag
15 0 Not Broadcast 1
1 Broadcast
4-0 DS<4:0> |Device ID to be accessed 00000
7-9
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AR Register

ARL : ADD<5:0>=0AH

This register specifies the absolute address that is used fdata of the CAM specified by the absolute address by first
accessing the CAM by the MEMAR register. The data writawriting the absolute address in this register then executing a
ten in this register (00000000H ~ 000007FFH) is the absolutead/write operation of the MEMAR register.

address of the CAM. It is possible to read/write the stored

GigabitCAM KE5BGCA128

ARL Register
31 30 29 28 27 26 25 24 23 2 2] 2 1 18 17 ]
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
AR10] AR9| AR8| AR7| AR6] AR5 AR4 AR3 ARZ7 AR1 AR(
Bits Name Function After RSTN(SRST)
10-0 | AR<10:0> |Absolute address of the CAM table 00000000000

Preliminary
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MEMAR Register
MEMARL:ADD<5:0>=0CH,MEMARH:ADD<5:0>=0DH

This 64-bit register operates as a port for accessing the entajue defined by the CNTL1 register is input in the Perma-
data of the CAM indicated by the AR register. When theent and Access Bits.
entry data is accessed, “0” is input in the Empty Bit and the

MEMARH Register
63 62 61 60 59 58 57 56 55 54 53 5p 51 50 49 48
MAG3[(MAG2|MAG61| MAGO|MAS59[ MA58| MA57| MA56] MAS55| MA54| MA53| MA52| MA51| MA50| MA49| MA48
47 46 45 44 43 42 41 40 39 34 37 3p 3b 34 33 32
MA47(MA46|MA45| MA44IMA43[MA42|MA41| MA40|MA39| MA38|MA37| MA36| MA35| MA34| MA33| MA32
MEMARL Register
31 30 29 28 27 26 25 24 23 22 21 2D 18 18 17 16
MA31[MA30|MA29| MA28|MA27 MA26| MA25| MA24| MA23| MA22| MA21| MA20|MA19| MA18| MA17| MA16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MA15(MA14|MA13|MA12|MA11{ MA10] MA9 | MA8 | MA7 [ MAG6 | MAS5 |MA4 |[MA3 [MA2 |[MAl1 |MAO

Bits Name Function After RSTN(SRST)
63-0 | MA<63:0> |Entry data indicated by the AR register Unknown
Empty Bit : "0" is input.

Permanent Bit : The value defined by the CNTLL1 register is input.
Access Bit : The value defined by the CNTLL1 register is inp ut.
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MEMARAI Register
MEMARAIL:ADD<5:0>=0EH,
MEMARAIH:ADD<5:0>=0FH

This 64-bit register operates as a port for accessing the e@ration is executed by access to this register in the 64-bit
try data of the CAM indicated by the AR register. When thgnput mode. Itis also executed by access to either the low
entry data is accessed, “0” is input in the Empty Bit and theide or the high side according to the definition of the
value defined by the CNTL1 register is input in the Permaendian of the CNTL1 register in the 32-bit input mode and
nent and Access Bits. The increment operation of the ARhe read operation.

register is executed when this register is accessed. This op-

MEMARAIH Register
63 62 61 60 59 58 57 56 55 5/ 53 5p 5 50 49 48
MAB3|MA62|MAG61|{ MAGO|MA59| MAS8|MA57| MA56] MAS5( MAS54| MA53| MAS52| MA51| MAS50| MA49( MA48
47 46 45 44 43 42 41 40, 39 38 37 3p 3b 34 33 32
MA47I|MA46|MA45(MA44MA43| MA42|MA41| MA4O|MA39[ MA38|MA37| MA36| MA35| MA34| MA33[ MA32
MEMARAIL Register
31 30 29 28 27 26 25 24 23 27 21 2D 19 18 17 16
MA31|MA30|MA29(MA28|MA27| MA26|MA25|MA24|MA23| MA22| MA21| MA20|MA19| MA18|MA17| MA16

15 14 13 12 11 10 9 8 I 6 5 4 3 2 1 0
MA15|MA14|MA13|MA12|MA11| MA10| MA9 | MA8 | MA7 | MA6 |MA5 |[MA4 |[MA3 [MA2 |[MA1 [MAO

Bits Name Function After RSTN(SRST)
63-0 | MA<63:0> |Entry data indicated by the ARAI register Unknown
Empty Bit : "0" is input.

Permanent Bit : The value defined by the CNTL1 register is input.
Access Bit : The value defined by the CNTL1 register is inp ut.
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MEMAR_AT Register
MEMAR_ATL:ADD<5:0>=10H

This 64-bit register operates as a port for accessing the at-
tribute data of the entry in the CAM indicated by the AR
register.

MEMAR_ATL Register
31 30 29 28 27 26 25 24 23 22 21 20 1p 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MSEM| EM |[MSPM PM | MSAG AC

Bits Name Function After RSTN(SRST)
MSEM Empty Bit Mask
5 0 EM is written in the Empty Bit. Unknown
1 No change in the Empty Bit
4 EM Empty Bit data Unknown
MSPM  |Permanent Bit Mask
3 0 PM is written in the Permanent Bit. Unknown
1 No change in the Permanent Bit
2 PM Permanent Bit data Unknown
MSAC |Access Bit Mask
1 0 AC is written in the Access Bit. Unknown
1 No change in the Access Bit
0 AC Access Bit data Unknown
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MEMHHA Register
MEMHHAL:ADD<5:0>=12H,
MEMHHAH:ADD<5:0>=13H

This 64-bit register operates as a port for accessing the eAmpty, Permanent, and Access Bits of the entry do not
try data of the CAM indicated by the HHA register. Even ifchange.

the entry data is modified-written by this register, the

MEMHHAL Register
63 62 61 60 59 58 57 56 55 54 53 5P 5L 50 49 48
MAG3[MAG2|MAG61| MAGO|MAS59[ MA58| MA57| MA56] MAS55| MA54| MA53| MA52| MA51| MA50| MA49| MA48
47 46 45 44 43 42 41 40 39 34 31 36 3p H 33 32
MA47(MA46|MA45| MA44IMAA3[MA42|MA41| MA40|MA39| MA38| MA37| MA36] MA35| MA34| MA33| MA32
MEMHHAH Register
31 30 29 28 27 26 25 24 23 22 2] 20 1P 18 17 16
MA31[MA30|MA29| MA28|MA27 MA26| MA25| MA24| MA23| MA22| MA21| MA20|MA19| MA18| MA17| MA16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MA15|MA14|MA13|MA12|MA11| MAL10| MA9 | MA8 | MA7 | MA6 | MAS5 |[MA4 |[MA3 [MA2 |[MA1 [MAO

Bits Name Function After RSTN(SRST)
63-0 | MA<63:0> |Entry data indicated by the HHA register Unknown

The Empty, Permanent, and Access Bits do not change.
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MEMHHA_AT Register
MEMHHA_ATL:ADD<5:0>=14H

This 64-bit register operates as a port for accessing the at-
tribute data of the entry in the CAM indicated by the HHA
register.

MEMHHA_ATL Register
31 30 29 28 27 26 25 24 23 22 2] 20 1D 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MSEM| EM |[MSPM PM | MSAG AC

Bits Name Function After RSTN(SRST)
MSEM Empty Bit Mask
5 0 EM is written in the Empty Bit. Unknown
1 No change in the Empty Bit
4 EM Empty Bit data Unknown
MSPM  |Permanent Bit Mask
3 0 PM is written in the Permanent Bit. Unknown
1 No change in the Permanent Bit
2 PM Permanent Bit data Unknown
MSAC |Access Bit Mask
1 0 AC is written in the Access Bit. Unknown
1 No change in the Access Bit
0 AC Access Bit data Unknown
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MEMHEA Register
MEMHEAL:ADD<5:0>=16H,
MEMHEAH:ADD<5:0>=17H

This 64-bit register operates as a port for accessing the etie value defined by the CNTL1 register is input in the Per-
try data of the CAM indicated by the HEA register. Whenmanent and Access Bits.
the entry data is accessed, “0” is input in the Empty Bit and

MEMHEAH Register
63 62 | 61 60 | 59 58 | 57 56 | 55 54 | 53 | 52 51 | 50 | 49 48
MAG63|MAG2|MAG61| MAGO|MAS59| MAS8|MAS57| MAS56] MAS55| MAS54| MAS3|MAS52( MAS1|MAS0({ MA49| MA48
47 46 | 45 | 44 | 43 | 42 | 41 40 | 39 38 37 | 36 35 | 34 33 32
MA47I|MA46|MA45(MA44|MA43| MA42IMA41| MA4O|MA39(MA38| MA37|MA36| MA35|MA34| MA33| MA32
MEMHEAL Register
31 30 | 29 28 | 27 26 | 25 24 | 23 22 21 | 20 19 | 18 17 16
MA31|MA30|MA29|MA28|MA27| MA26| MA25| MA24|MA23| MA22| MA21|MA20(MA19|MA18| MA17| MA16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MA15|MA14|MA13|MA12|MA11|MA10] MA9 | MA8 | MA7 | MAG | MAS5 | MA4 [ MA3 | MA2 | MA1 | MAO

Bits Name Function After RSTN(SRST)
63-0 | MA<63:0> |Entry data indicated by the HEA register Unknown
Empty Bit : "0" is input.

Permanent Bit : The value defined by the CNTLL1 register is input.
Access Bit : The value defined by the CNTLL1 register is inp ut.
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MEMHEAAI Register
MEMHEAAIL:ADD<5:0>=18H,
MEMHEAAIH :ADD<5:0>=19H

This 64-bit register operates as a port for accessing the efegister is executed when this register is accessed. This op-
try data of the CAM indicated by the HEA register. Wheneration is executed by access to this register in the 64-bit
the entry data is accessed, “0” is input in the Empty Bit anthput mode. It is also executed by access to either the low
the value defined by the CNTL1 register is input in the Perside or the high side according to the definition of the
manent and Access Bits. The renew operation of the HEAndian of the CNTL1 register in the 32-bit input mode.

MEMHEAAIH Register
63 62 61 60 59 58 57 56 55 5 53 5p 51 50 49 48
MAG3|MAG2|MAG61| MAGO|MAS59( MAS58|MAS57| MAS6| MAS5| MAS54|MAS3[ MA52| MA51| MAS0| MA49| MA48
47 46 45 44 43 42 41 40, 39 38 37 3p 3b 34 33 32
MA47I|MA46|MA45(MA44MA43| MA42|MA41| MA40|MA39( MA38|MA37| MA36| MA35| MA34| MA33[ MA32
MEMHEAAIL Register
31 30 29 28 27 26 25 24 23 27 21 2P 19 18 17 16
MA31|MA30|MA29| MA28|MA27| MA26|MA25| MA24| MA23| MA22|MA21{ MA20| MA19| MA18|MA17| MA16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MA15(MA14{MA13|MA12|MA11|MA10] MA9 | MA8 | MA7 [ MA6 [MAS53 |MA4 IMA35|MA2 |[MALl |MAO

Bits Name Function After RSTN(SRST)
63-0 [ MA<63:0> |Entry data indicated by the HEA register Unknown
Empty Bit : "0" is input.

Permanent Bit : The value defined by the CNTL1 register is input.
Access Bit : The value defined by the CNTL1 register is inp ut.
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MEMHEA_ AT Register
MEMHEA_ATL:ADD<5:0>=1AH

This 64-hit register operates as a port for accessing the at-
tribute data of the entry in the CAM indicated by the HEA
register.

MEMHEA_ATL Register
31 30 29 28 27 26 25 24 23 22 2] 20 1P 18 17 16

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MSEM| EM |[MSPM PM | MSAG AC

Bits Name Function After RSTN(SRST)
MSEM Empty Bit Mask
5 0 EM is written in the Empty Bit. Unknown
1 No change in the Empty Bit
4 EM Empty Bit data Unknown
MSPM Permanent Bit Mask
3 0 PM is written in the Permanent Bit. Unknown
1 No change in the Permanent Bit
2 PM Permanent Bit data Unknown
MSAC |Access Bit data
1 0 AC is written in the Access Bit. Unknown
1 No change in the Access Bit
0 AC Access Bit data Unknown
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(4) Configuration Register Group

MASK(0~11) Register

MASKOL : ADD<5:0>=1CH, MASKOH : ADD<5:0>=1DH, There are 12, 64-bit Mask registers. Each register represents
MASK1L : ADD<5:0>=1EH, MASK1H:ADD<5:0>=1FH, a different set of mask datBach Mask register can be set
MASK2L : ADD<5:0>=20H, MASK2H : ADD<5:0>=21H, for the search configuration respectively by the SCONF reg-
MASK3L : ADD<5:0>=22H, MASK3H : ADD<5:0>=23H, ister. The value of these registers after initialization is un-
MASKA4L : ADD<5:0>=24H, MASK4H : ADD<5:0>=25H,  known.

MASKG5L : ADD<5:0>=26H, MASK5H : ADD<5:0>=27H,

MASKG6L : ADD<5:0>=28H, MASK6H : ADD<5:0>=29H,

MASKT7L : ADD<5:0>=2AH, MASK7H : ADD<5:0>=2BH,

MASKS8L : ADD<5:0>=2CH, MASK8H : ADD<5:0>=2DH,

MASKOL : ADD<5:0>=2EH, MASK9H : ADD<5:0>=2FH,

MASK10L : ADD<5:0>=30H, MASK10H : ADD<5:0>=31H,

MASK11L : ADD<5:0>=32H, MASK11H: ADD<5:0>=33H

MASK(0~11)H Register

63 62 61 60 59 58 57 56 55 54 53 5p 51 50 49 48
MS63| MS62f MS61 MS6@0 MS5P MSH8 MSH7 MSp6 M35 MF54 MES3 ME52 MS51 MS50 MIS49 NS48
47 46 45 44 43 42 41 40 39 3§ 37 3p 3b H# 33 32
MS47| MS46| MS45 MS44 MS4B MS42 MS41 MSPEO MS39 M$38 ME37 MB36 MS35 MS34 NMS33 NS32
MASK(0~11)L Register
31 30 29 28 27 26 25 24 23 22 21 20D 19 18 17 16
MS31| MS30| MS29 MS28 MS2f MSZ6 MS25 MSpP4 MI23 M$22 MBE21 MB20 MS19 MS18 MS17 NS16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
MS15| MS14 MS13 MS1? MSIfL M81|0 MS9 MY8 MS$7 M6 M5 MP4 MS3 MS2 MS1I MSO
Bits Name Function After RSTN(SRST)
63-0 | MS<63:0> |Defines the MASK register. Unknown
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SCONF (Search Configuration) Register
SCONFL : ADD<5:0>= 36H,SCONFH : ADD<5:0>=37H

This register sets the search configuration for 12 respective
MASK registers, such as setting the Access Bit to “0” or

“1” when the search result is a hit and setting the output
operation for the Output Port.

GigabitCAM KE5BGCA128

SCONFH Register
63 62 61 60 59 58 57 56 55 54 53 5P 5|l 50 49 48
AS11| HE1l} MH11 S11<1:0> ASJ0 HE10 MH{LO S10<1:0% A$09 HIE09
47 46 45 44 43 42 41 40 39 34 31 3¢ 3b H 33 32
MHO09] S09<1:0> ASO4 HEO8 MH(Q8 S08<1:0> ASp7 HHO7 MHO7 SO07<1:.0> AIS06  HEO6 MHO06
SCONFL Register
31 | 30| 20| 28| 27| 26| 25| 24 23 24 21 20 1p B 47 16
S06<1:0> ASO§ HEO% MHQO5 S05<1:.0> ASP4 HEDP4 MHO04  S04<1:0p AS03 HEO03 MHO03 S(3<1>
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
S03<03 AS0Z HEO2 MHOR S02<1:0>| AS(O1 HEP1 MHO1 S01<1:0> APB00 H[EOO MHO0  S00<1|0>
Bits Name Function After RSTN(SRST
AS* Indicates whether the Access Bit which is hit is set to "1" or not.
59-4 0 Not set 0
1 Set
HE* Indicates whether HEA is output or not in a no hit case.
58-3 0 No output 0
1 Output
MH* Indicates whether the 16-bit fragment of MEMHHA is output or not.
57-2 0 No output 0
1 Output
S*<1:0> When outputting MEMHHA, designates which 16-bit fragment of 64 bits to bg
output.
00 MEMHHA<15:0> 00
56-0 01 MEMHHA<31:16>
10 MEMHHA<47:32>
11 MEMHHA<63:48>
*:00~11
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(5) Comparand Register Group

CMP1/2 Register

CMP1L : ADD<5:0>=38H, CMP1H : ADD<5:0>= 39H,
CMP2L : ADD<5:0>=3AH, CMP2H : ADD<5:0>=3BH

There are two 64-bit Comparand registers which can be us&dn to these registers, the search operation in the CAM is
for the search operation and whose content can be writtegsxecuted simultaneously.
in the entry. When the SRCHN is active in the write opera-

CMP 1/2H Register
63 62 61 60 59 58 57 56 55 54 53 5p 5[ 50 49
CP63| CP63 CP6lL CP40 CPp9 CH58 CP57 (P56 (P55 [CP54 [CP53| CP52| CP51 CP5p CP49 CP48
47 46 45 44 43 42 41 40 39 39 31 3¢ 3b A 33 32
CP47| CP44 CP45 CP44 CPU3 CH42 CP41 dP40 €CP39 [CP38 [CP37| CP36| CP33 CP3A CP33 CP32
CMP 1/2L Register
31 30 29 28 27 26 25 24 23 27 2] 20 1P 118 17 16
CP31| CP3Q CP2P CP238 CPR7 CH26 CP25 dP24 (€CP23 [CP22 [CP21| CP20| CP19 CP1B CP1Jf CP16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
CP15| CP14 CP1B CP12 CPp1 CH10 QP9 (¢P8 (P7 |[CP6 |CP5 |CP4 | CP3| CP2| CP1| CPO

Bits Name Function After RSTN(SRST)
63-0 |CP<63:0> |Definition of the CMP register ALLO
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(6) Table Status Register Group

HHA (Highest Hit Address) Register
HHAL : ADD<5:0>=3CH

hit priority is output. When there is a multi-hit in a cascaded
This register stores the entry address of the hit entry aftersystem, the SYM flag is set to “1.” When there is a single hit
search operation. When there is a single hit in a cascadétia device, the HT flag is set to“1.” When there is a multi-hit
system, the HV flag is set to “0,” and the SYH flag is set tdn a device, the MH flag is set to “1.” SYE is the Empty flag
“1.” In other cases in a cascaded system, the HV flag is séf the cascaded system. The Device ID of the device with
to “1,” and the SYH flag is set to “0.” In the LD bit, the Last Single hit priority is output in DI<4:0>. This register is al-
Device flag of the DEVSEL register of the device with singlelowed only to read in all modes.

HHAL Register
31 30 29 28 27 26 25 24 23 27 2] 20 1P 13 17 16
HV | LD |SYH |SYM| HT | MH | SYE Di4| DI3 | DI2| DIi1 | DIO
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HA10| HA9| HA8| HA7| HA6] HA5| HA4| HA3| HA2| HA1| HAO
Bits Name Function After RSTN(SRST
HV Single Hit Address Valid flag
31 0 Valid 1
Invalid
30 LD Last Device flag 1
SYH Single Hit flag in the cascaded sy stem
29 0 No Single Hit 0
1 Single Hit
SYM Multi-Hit flag in the cascaded system
28 0 No Multi-Hit 0
1 Multi-Hit
HT Single Hit flag in the device
27 0 No Single Hit 0
Single Hit
MH Multi-Hit flag in the device
26 0 No Multi-Hit 0
1 Multi-Hit
SYE Empty flag in the cascaded system
25 0 No Empty Entry 1
1 Empty Entry
20-16 DI<4:0> | Device ID 00000
10-0 | HA<10:0> | Highest Hit Address ALL O
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HEA (Highest Empty Address) Register
HEAL:ADD<5:0>=3EH

This register stores the entry address with the highesiutput in the LD bit. SYH and SYM are set in the same way
empty priority among the empty entries. When there is nas in the HHA register. SYE is the Empty flag in the cas-
empty address, the EV flag is set to “1.” The Last Device flagaded system. ET is the Empty flag in the device.

of the DEVSEL register of the device with empty priority is

HEAL Register
31 30 29 28 27 26 25 24 23 22 2] 20 1p 18 17 16
EV LD | SYH | SYM SYE| ET Di4| DI3| DI2| Di1| DIO

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
HE10] HE9| HE8|] HE7] HEq HE% HE{ HEB HE2 HE1L HEO

Bits Name Function After RSTN(SRST)
EV Highest Empty Address Valid flag
31 0 Valid 1
Invalid
30 LD Last Device flag 1
SYH Single Hit flag in the cascaded sy stem
29 0 No Single Hit 0
1 Single Hit
SYM Multi-Hit flag in the cascaded system
28 0 No Multi-Hit 0
1 Multi-Hit
SYE Empty flag in the cascaded system
25 0 No Empty Entry 1
1 Empty Entry
ET Empty flag in the device
24 0 No Empty Entry 1
1 Empty Entry
20-16| DI<4:0> |[DevicelD 00000
10-0 | HE<10:0> | Highest Empty Address ALLO
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7.4 Conditions for Accessing Registers

Table 7.4.1 shows conditions for accessing registers.

Broadcast Device Select
Name RMW | Address<5:0p Wiite |Reag Output Device Write Read
COML Exist W 00H O X No device A X
COMH Not exst] O1H
CNTLIL Bxist | RW 02H O O Last Device Al O
CNTLAIH Exist RW 03H O O Last Device Al O
CNTL2L Bxist | RW 04H O O Last Device A O
CNTL2H Not exst] O5H
DEMDL Bdist | RW 06H O O | DEMD priority device X X
DEVIDH Not exist] o7H
DEVSELL Bxist RW 08H O O Last Device é *1] O
DEVSELH Not exist] 09H
ARL Bxist | RW OAH O JTO Last Device Al O
ARH Not exist] OBH
MEMARL Bist | RW OCH IZ e Last device 0 O
MEMARH Bxist | RW ODH O =2 O Last device O O
MEMARAIL Exist | RW OEH e Last device O O
MEMARAIH Exist RW OFH O *2| O Last device O ©)
MEMAR _ATL [ BExst | RW 10H O %2 O Last device @) @)
MEMAR_ATH | Not exst 11H
MEMHHAL Bdist | RW 12H O *3| O | Hit priority device *4 O* O *6
MEMHHAH Bdist | RW 13H O %3] O | Hit priority device *4 O *% O *6
MEMHHA_ATL| Bxdst | RW 14H O *3] O | Hit priority device *4 O *5 O *6
MEMHHA_ATH | Not exst 15H
MEMHEAL Bdist | RW 16H O *7| O |Empty priority device *$ O *9 O *10
MEMHEAH Bist | RW 17H Q *7| O |Empty priority device*8 O *9 O *0
MEMHEAAIL | Bist | RW 18H O *7[ O |Empty priority device*8 O *9 O *10
MEMHEAAH | Bxist | RW 19H O *7[ O |Empty priority device*8 O *9 O *0
MEMHEA ATL| Bxist | RW 1AH O *7| O |Empty priority device* O *9 O *10
MEMHEA_ATH| Not exst 1BH |

Table 7.4.1 Conditions for accessing registers
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Broadcast Device Select
Name RMW |Address<5:03 Wiite |Read Output Device Write Read
MASKOL Bxist | RW 1CH O | o Last device O O
MASKOH Bist | RW 1DH O | O Last device O O
MASK1L Bist | RW 1EH O | O Last device O O
MASK1H Bist | RW 1FH O | O Last device O O
MASK2L Bxist | RW 20H O | O Last device O O
MASK2H Bxist | RW 21H O |0 Last device O O
MASK3L Bxist | RW 22H O O Last device O O
MASK3H Bxist | RW 23H O O Last device O O
MASKAL Bxist | RW 24H O O Last device O O
MASK4H Bxist | RW 25H O O Last device O O
MASK5L Bxist | RW 26H O O Last device O O
MASK5H Bxist | RW 27H O O Last device O O
MASK6L Bdist | RW 28H O O Last device O O
MASK6H Bxist | RW 29H O O Last device O O
MASK7L Bxist | RW 2AH O O Last device O O
MASK7H Bxist | RW 2BH O O Last device O O
MASKSL Bist | RW 2CH @) O Last device O O
MASK8H Bxist | RW 2DH O O Last device O @)
MASK9OL Bxist | RW 2EH O O Last device @) @)
MASK9H Bxist | RW 2FH O O Last device O O
MASK10L Bxist | RW 30H O O Last device O O
MASK10H Bxist | RW 31H O O Last device O O
MASK11L Bxist | RW 32H O O Last device O O
MASK11H Bxist | RW 33H O O Last device O O
SCONFL Bxist | RW 36H O O Last device O O
SCONFH Bxdist | RW 37H O O Last device O O
CMP1L Bist | RW 38H O O Last device O O
CMP1H BExist | RW 39H O | o Last device O O
CMP2L Bist | RW 3AH O |0 Last device O O
CMP2H Bxdst | RIW 3BH O O Last device O O
HHAL Bxist R 3CH X O | Hit priority device *4 X O *6
HHAH Not exist 3DH
HEAL Bxist R 3EH X (O |Empty priority device*§ X O *10
HEAH Not exist 3FH
Table 7.4.1 Conditions for accessing registers (cont'd)
O  :allowed
/\  :allowed but not selectable

X : not allowed
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*1 The write operation is executed for all devices. (It is not possible to specify the device.)

*2 The write operation is executed for all devices (but not usually used ).

*3 The write operation is executed only in the device with a single hit. (i.e. no write operation in the device with & multi-hi
or no hit)

When there is a multi-hit in the simple cascaded system, the write operation is executed in the device with the highest Hit
Priority among devices excluding the one with a multi-hit.

*4 The device with a single hit outputs the data. (The device with a multi-hit or no hit does not output the data.)

When there is a multi-hit in the simple cascaded system, the device with the highest Single Hit Priority among devices,
excluding the one with a multi-hit, outputs the data. However, it is necessary that Hit Priority is propagated. When there
is no device with a single hit in the system, the Last Device outputs invalid data.

*5 The write operation is not executed when there is a multi-hit or no hit in the selected device.

*6 Invalid data is output when there is a multi-hit or no hit in the selected device.

*7 The write operation is not executed when there is no device with Empty Priority. (i.e. Write operation is executed only
in the device with Empty Priority.)

*8 Data is output from the device with Empty Priority. (When there is no device with Empty Priority in the cascaded
system, the Last Device outputs invalid data.)

*9 The write operation is not executed when the selected device does not have empty entry.

*10 Invalid data is output when the selected device does not have Empty Priority.

Table 7.4.1 Conditions for accessing registers (cont'd)
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8. Package/Ordering Information
8.1 Ordering Information

The KESBGCA128 product is available in two kinds of package according to users environment as follows.
Consult the local Kawasaki LS| sales office to order.

Part Number Package
KE5BGCA128ACFP DPH SQFP128 *1
KESBGCA128BCFP SQFP128

*1 DPH (Die Pad Heat Spreader)
Thermal resistance of the DPH SQFP128 package is less than the SQFP128 package.
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8.2 Package Drawing

The drawing of the DPH SQFP128 package and the drawing of the SQFP128 package are identical as follows.
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9. Electrical Characteristics

9.1 Absolute Maximum Rating

ITEM SYMBOL [STANDARD CONDITION|UNIT NOTE
Supply Voltage BD -0.3~4.0 Vv
Input Voltage v -0.3~\bD +0.3 \% *1
Output Voltage \0] -0.3~\pD +0.3 \% *1
I/O Voltage O -0.3~\bD +0.3 \% *1
Storage Temperatufe STG -40 ~ +125 °C

*1 Input/Output pins are not 5V tolerant I/O pins.

9.2 Operating Range

ITEM SYMBOL|MIN. |TYP.|[MAX.| UNIT

Supply Voltage wo | 30| 33| 36| V
Ambient Operating Temperatufe AT | 0 | +25| +70| °C

9.3 DC Characteristics

ITEM SYMBOL [MIN.| TYP. [MAX.| UNIT CONDITION
Input Low Voltage W 0.8 \%
Input High Voltage H 2.0 \%
Output Low Voltage oL 0.4 Vv IOL =8mA, 4mA *2
Output High Voltage BH 2.4 Vv IOH =-8mA, -4mA *2
Input Leakage Current i -10 MA VIN = GND
[H 10 HA VIN = \bD
Output Leakage Current or -10 10 MA |Output is high impedange
Standby Current obs 250 HA
Dynamic Operating Current DbOP 500 mA

*2 In case of FLON, PHON, PMON pins : IOL = 4mA, -4mA Other output pins : IOL = 8mA, -8mA
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9.4 AC Characteristics
TA=0~70°C,WwD=3.3V+0.3V

No. Parameter MIN MAX Unit Note
1| CLK cycle time 15 ns
2| CLK width high 5 ns
3| CLK width low 5 ns
4| DAT<31:0> setup time to CLK 3 ns
5[DAT<31:0> hold time after CLK 1 ns
6| ADD<5:0> setup time to CLK 3 ns
7|ADD<5:0> hold time after CLK 1 ns
8| PHASE setup time to CLK 3 ns
9|PHASE hold time after CLK 1 ns
10| SRCHN setup time to CLK 3 ns
11{ SRCHN hold time after CLK 1 ns
12| RWN setup time to CLK 3 ns
13| RWN hold time after CLK 1 ns
14) CEN setup time to CLK 3 ns
15/ CEN hold time after CLK 1 ns
16| MS<3:0> setup time to CLK 3 ns
17| MS<3:0> hold time after CLK 1 ns
18 OEDATN setup time to CLK 3 ns
19| OEDATN hold time after CLK 1 ns
20| OEODN setup time to CLK 3 ns
21| OEODN hold time after CLK 1 ns
22| OPSL setup time to CLK 8 ns
23| OPSL hold time after CLK 1 ns
24/ PHIN setup time to CLK 3 ns *1
25/ PHIN hold time after CLK 3 ns *1
26| PMIN setup time to CLK 1 3 ns *1
27|PMIN hold time after CLK 1 3 ns *1

*1 When the operation which needs priority determination falls under one of the cases shown below, the setup/hold time
must be counted from 3 clock after the input operation .

1) MEMHHA (Read/Write)

2) MEMHEA (Read/Write), MEMHEAAI (Read/Write)

3) STR1_HHA, STR2_HHA command

4) STR1_HEA, STR2_HEA, STR1_HEAAI, STR2_HEAAIcommand

5) STR1_AUT,STR2_AUT, STR1_AUTAI, STR2_AUTAI command

*1 When the operation which needs priority determination is HHA or HEA (Read) operation, the setup/hold time must be
counted from 5 clock after the input operation . See Fig. 9.4.1.
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No. Parameter MIN MAX Unit Note
28/ PMIN setup time to CLK 2 3 ns *la
29/ PMIN hold time after CLK 2 2 ns *la
30| FLIN setup time to CLK 3 ns *1
31 FLIN hold time after CLK 3 ns *1
32| CLK high to DAT<31:0> active 17 ns *2
33| DAT<31:0> valid from CLK 20 ns *2
34/ DAT<31:0> hold after CLK 3 ns *2
35| CLK high to OD<20:0> active 17 ns *2
36| OD<20:0> valid from CLK 20 ns *2
37| OD<20:0> hold after CLK 3 ns *2
38| CLK high to SHON active 1 16 ns *2
39| CLK high to SMON active 1 16 ns *2
40| CLK high to SHON active 2 16 ns *3
41{ CLK high to SMON active 2 16 ns *3
42| CLK high to PHON active 1 65 ns *4
43| CLK high to PHON inactive 1 5 ns *4
44| CLK high to PMON active 1 65 ns *4
45| CLK high to PMON inactive 1 5 ns *4
46| CLK high to FLON active 1 55 ns *4
47| CLK high to FLON inactive 1 5 ns *4
48| CLK high to PHON active 2 50 ns *5
49| CLK high to PHON inactive 2 5 ns *5
50| CLK high to PMON active 2 50 ns *5
51| CLK high to PMON inactive 2 5 ns *5
52| CLK high to PMON active 3 25 ns *6
53| CLK high to PMON inactive 3 4 ns *6
54| CLK high to FLON active 2 50 ns *5
55| CLK high to FLON inactive 2 5 ns *5

*1a When the operation which needs priority determination is NXT_PR command operation, the setup/hold time must be

counted from 2 clock after the input operation . See Fig. 9.4.1.

*2 Counted from CLK when PHASE is low. Latency must be added. See Fig. 9.4.2.

*3 SHON and SMON transition by the SRST command. See Fig. 9.4.3.

*4 When the operation which changes the priority falls under one of the cases shown below, this must be counted from 3

clock after operation input. See Fig. 9.4.4.

1) Search operation by the SRCHN pin ~ 2) Search operation by the SRCH command

3) MEMHEAAI (Read/\Write) 4) Execution ofthe NXT_HEA, GEN_FL, STR1_HEAAI, STR2_HEAAI,
STR1_AUTAI, or STR2_AUTAI commands

*5 PHON, PMON and FLON transition from high to low by the SRST command. See Fig. 9.4.5.

*6 PMON transition by the STR_DEV, END_DEV, or NXT_PR commands. See Fig. 9.4.6.
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No. Parameter MIN MAX Unit Note

56/ PHIN to PHON active 18 ns
57| PHIN to PMON active 18 ns
58 PMIN to PMON active 18 ns
59 FLIN to FLON active 18 ns

60| RSTN low to PHON active 45 ns
61 RSTN low to PMON active 45 ns
62/ RSTN low to FLON active 45 ns
63| RSTN width low 60 ns

Note: Characteristics are measured under the following conditions:

Input "H" level 3.3V

Input "L" level 0.0v

Input "H" reference voltage 1.5V

Input signal through rate 1.0ns/V

Output judgment level VDD/2

Load capacitance (CL) 100 pF (DAT<31:0>)

Load capacitance (CL) 50 pF (other than DAT<31:0>)

"H" level output loading current (IOH) -4 mA (FLON, PHON, PMON pins), -8mA (other pins)
"L" level output loading current (IOL) 4 mA (FLON, PHON, PMON pins), 8mA (other pins)

Test Loads
DUT
®
—1 CL
VbD/2
loH p— C* loL
777 777 777
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PHASE I o T
CEN I ' '

3 clocksf

Input ot >
: P ol
: ﬂSetupg_

PHIN, PMIN, FLIN : X

f 5 clocks .
- — >
; : ; — Hold
: 4»‘8etu;54_

PMIN : S ~
© 2 clocks }

ﬂ «rxx

Fig. 9.4.1 Setup/hold time count of PHIN, PMIN, and FLIN
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TS N O e e s e e e Y e Y e A O
PHASE | L | | | I L | |

. ion transition time . hold time
Operation : :

Input 6 clocks S | 2
DAT<31:0>
Lateny = 4 :
(Lateng = 4) _»_/‘
Iow;to active
: transition time - hold time
. 8 clocks f s ¥
0D<20:0> 5
(when lateng is 5) :
Iowgto active
ftransition time hold time
6 clocks ¥ ¥
-4 L

SHON
(when lateny is 4)

Fig. 9.4.2 Output cycle of DAT<31:0>, OD<20:0>, SHON, and SMON

Preliminary 9-6



KAWASAKI
LSl

GigabitCAM KE5BGCA128

CLK L e e o O s
_\—,7 © transition time

CEN
mmand:
Operation :
input | ;3 clocks
SHON, SMON

transition time

RSTN ] '—i' [

SHON, SMON

Fig. 9.4.3 Output cycle of SHON and SMON

cLK ENENERENENERERE
S I T e O e O e

_I—Ii " transition time
CEN : : K

. hold time
Operation \
Input : 3 clocks :
PHON, PMON, : : NS
FLON

Fig. 9.4.4 Output cycle of PHON, PMON, and FLON
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et £ e e e s o I N O N O
PHASE J : | 5 | | | | |
CEN _l—li transition time

hold Ilme

Input Operatlon :
Operation 2 clocks '

PHON, PMON, FLON

Fig. 9.4.5 Output cycle of PHON, PMON, and FLON

pase [ L L L
CEN :

‘transition time

)

Operation " 92 ¢clocks

PMON | | ><

Fig. 9.4.6 Output cycle of PMON
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« ® .
« ©) e ® .
CLK T -
® ©, e .
PHASE
FORNION PEONRIO]
DAT<31:0> T\ N\ VAR
_/ _/
DS EE
ADD<5:0>, SRCHN, RWN, - 01820 @
CEN, MS<3:0>, OEDATN, ) (.

OEODN, OPSL

PHIN, PMIN, FLIN

PMIN

*1 Necessary when the input mode is 64 bits.

Fig.9.4.7 (a) AC Specifications
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PHASE _\L________/[_ \ _______J/________W\____
OEDATN _\_m/ A R
il @ | . ...."
@
DAT<31:0> VALID
OEODN _\_m/
. S i,
il @ | -
0D<20:0> VALID
. 96 |
SHON, SMON
- | .
SHON, SMON
@2 (49 (48
43 (45 (4
PHON, PMON, FLON VALID VALID

*1 When the read operation has finished, this is Hi-Z even if OEDATN is “0.”
Fig.9.4.7 (b) AC Specifications (cont'd)
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PHON

Fy

PMON

PMON

A

F'y

FLON

Fig.9.4.7 (c) AC Specifications (cont'd)
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PHIN, PMIN, FLIN
PHON, PMON, FLON
€3
RSTN
< .
PHON, PMON
« 2
FLON

Fig.9.4.7 (d) AC Specifications (cont'd)
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Kawasaki LS| reserves the right to make changes without further notice to any products herein to impilitye reliab
function or design. Kawasaki LSl does not assume any liability arising out of the application or userofiuaty p

or circuit described herein ; neither does it convey any license under its patent rights nor the rigtess.of oth
Kawasaki LS| products are not designed, intended, or authorized for use as components in systems intended for
surgical implant into the body, or other applications intended to support or sustain life, or for anppbtatiom

in which the failure of the Kawasaki LSI products could create a situation where personal injury or death may
occur. Should Buyer purchase or use Kawasaki LS| products for any such unintended or unauthorized application,
Buyer shall indemnify and hold Kawasaki LSl and its officers, employees subsidiaries, affiliates, and distributors
harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising outoof, directly
indirectly, any claim of personal injury or death associated with such unintended or unauthorized usesuelien if
claim alleges that Kawasaki LS| was negligent regarding the design or manufacture of the part.

For more information or questions about Kawasaki LSI CAM products contact:

Kawasaki LS| U. S. A. Inc.

2570 North First Street, Suite # 301, 501 Edgewater Dr., Suite 510
San Jose, CA 95131 Wakefield, MA 01880
Phone408-570-0555 Phone617-224-4201

Fax 408-570-0567 Fax 617-224-2503

Internet info@klsi.com

or

Kawasaki Steel Corp.

Makuhari Techno Garden B5

1-3 Nakase Mihama-ku, Chiba 261-01, Japan
Phone81-43-296-7432

Fax 81-43-296-7419

Internet kisi@lIsidiv.kawasaki-steel.co.jp



