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General Description
Overview

MNM1221 is a serial interface controller ASIC that enables to establish the real-time
communication systems based upon the master-srirgv%psogggmmunication style with the ring topology.
The MNM1221 requires to be used with a PHY (PHYsical layer chip), a pulse transformer and
shielded twisted pair cables for 100BASE-TX (IEEE 802.3u) system. In other words, MNM1221 is
a special MAC(Media Access Controller) in order to suit 100BASE-TX to real-time communication
system for the multi-axis servo control.

The MNMlZZlcorsn%gr%l interface sysrteesgnonsgonsists of one master and several slaves, and
exchanges the command data from the master and the response data from the slave cyclically.
For that, MNM1221 has double banks (buffer) memory ?gLrJ each transmitting and receiving, and

this function allows the CPU to operate efficiently.

Features

- Connected to the PHY with MIl (Media Independent Interface) by IEEE 802.3u

- Ring topology

- 100Mbps Full-Duplex

- For both master and slave mode operation (Note: This document is for master.)

- Maximum 32 slaves 2

- Double banks (buffer) memory, size of 512 bytes each for RX and TX. RX TX 512
- 32-bit or 16-bit wide data bus for CPU interface

- Data error detection based on CRC-CCITT(16bits CRC) 16 crc

- 25MHz clock same as driving PHY ~ 2°MHZ

- 3.3V operation and partly with 5V tolerant pins for CPU interface 3.3V CPU 5v
- -40 to +85 degree C operating ambient -40~85

- 100pins plastic LQFP package of Pb-Free

Applications

- High performance multi-axis servo control systems

CONFIDENTIAL -4 - 2004/05/06
Rev. 0.1e


Administrator
打字机
串行接口

Administrator
打字机
建立

Administrator
打字机
基于主ring topology从通信类型的实时通信

Administrator
打字机
物理层芯片

Administrator
打字机
变压器

本页已使用福昕阅读器进行编辑。
福昕软件(C)2005-2010，版权所有，
仅供试用。ഀ

Administrator
打字机
多轴伺服控制

Administrator
打字机
一主多从

Administrator
打字机
周期性的从主驱动器交换command数据和从从驱动器交换response数据

Administrator
打字机
对每个传输和接收有双倍缓存，并且缓存功能受到CPU工作影响

Administrator
打字机
全双工？

Administrator
打字机
最多32个从属

Administrator
打字机
双倍缓存，RX和TX每个有512字节

Administrator
打字机
基于16位CRC的数据错误检测

Administrator
打字机
25MHZ时钟频率

Administrator
打字机
高执行度多轴伺服控制系统

Administrator
打字机
环形拓扑结构

Administrator
打字机
存储资料访问控制器

Administrator
打字机
环形拓扑结构

Administrator
打字机
具有主从两个模式操作方式

Administrator
打字机
3.3V操作部分与CPU接口的5V容错引脚

Administrator
打字机
工作环境-40~85摄氏度

Administrator
打字机
塑料薄型方型扁平式封装技术 的无铅封装


(€)2005-2010

MNM1221 H
Datasheet for Master PRELIMINARY Panasonlc

System Diagram

Topology (Ring connection)

CPU
MNM1221
<+ T
PHY
Master ﬁ ﬁ
- I 1 -
— —
PHY PHY PHY
+ T + T
MNM1221 MNM1221 MNM1221
CPU CPU CPU
Slave #0 Slave #1 Slave #n (n <= 31)

Notes:
- A hub, required in normal 100BASE-TX system, is not used because of Ring topology.

- Pulse transformers are omitted in the figure.
- STP(Shielded Twisted Pair cable) conforming to CAT5(category 5) or upper should be used.

CAT®6 is further recommended.
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Detail of a Node

- 32 or 16bits .
- 3.3V 3.3o0r5v :
Transformer 3.3V .
RJ45 N .
PHY AN -
. > v | MNM1221 CPU .
RI45 |g— ] N~V g
: iy :
- 25MHz :
Notes about PHY chip:

The pin configuration for the operation must be set as follows:
- Fixed Full-Duplex

- Disable Auto-Negotiation

- Force 100BASE-TX mode 100Mbit

- Disable Auto-MDIX

Recommended PHY:

Ambient Temp.
Manufacturer Part Number Package
[degree C]
Broadcom BCM5221KPTG QFP64pins -40 to +85
NS DP83847 LLP56pins 0to +70

The pulse transformer (magnetics) suited to each PHY must be selected.

The following is an example.

Manufacturer Part Number
TDK TLA-6T118LF
CONFIDENTIAL -6- 2004/05/06
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Block Diagram of MNM1221
: I—Zna.nls
: 2\
MITX —— Transmitter RAM _—
: N 512bytes
i f & Jbanks
i
| 8 RAM Bus Interface
MII RX —E—P Receiver /| sizbyies ::>
e il 5
MDIO < ! i P Control Reg.
! NS
: v +
' Clock
25MHz ! B Generanr Timing Control
XINTRX XSYNC XTXTIM
— d
——
Timing Signals
I/O signals
3.3V’T L
— VDD GND
<: -
D[31:00
—» TXC [ ]
<4— TXE
O
RXDI3:01
A[10:00
—d ooy (T
\4,' RXDV' | QFP100 XCS f¢——
RXER
14X14mm WR [«
MDIO {4—> MDIO XR |¢—
< MDC
XTXTIM [€4———
<+ xwarr
XSYNC f———p
JTAG
<:> TRST, TMS, TCK, <NR T—
IXTAL MODE[1:0] fg——
BUS MODE |q¢—
OXTA
XRST
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Pin Descriptions

Pin Assignments

THRRNE 151,
ofofo|ofofofr]s|y|wlvlo] | xx[x[r]T]alolalV]Y]T]|~
ofofo]ololofofv]|T|als|v|T|rR|w|c|m|o]s]Vv]|c|s|o]c]?
slals|2]1]o]ofnN 1|s|po p|lr|s]|s]| s s|p|k]|o

c )R( T D ,&I Tls|T

6 3

100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81 80 79 78 77 76
D06 1 75 |09
DO7 2 O 74 |A08
VDD 3 Top View 73 [a07
vss 4 72 |06
D08 5 QFP]_OO v 71 |05
D09 6 70 |04
D10 7 m 69 |A03
D11 8 68 |02
D12 9 : 67 |01
D13 10 66 |A00
D14 11 m 65 |vss
D15 12 64 |IXTAL
D16 13 m 63 |ADDVDD5
D17 14 62 JoxTAL
vss 15 ° 61 |ADDVSS2
ADDVDDO 16 60 |BUSMODE
D18 17 : 59 |MODE1
D19 18 58 |MODEO
D20 19 e [ 57 [iveD
D21 20 o 56 |ADDVDD4
D22 21 55 |MDIO
D23 22 54 |vss
D24 23 53 |vDD
D25 24 52 [Mbc
D26 25 51 |ADDVSS1

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50

A A A A
p|lo|v]v]|o|po]|p g Thrryr g v|RIR]r g R B RIRIRIR
2l2lo]s|z2|a]av] XXX X1 X vls| XX xv]lx|v|X][*]*]%
7]lslpfls|olo]z]|D Es’ 2 'f g E p|s 'E 3 cls]cl|po '3 El’ Ez’ Es’

D D s D

1 2 0 3

Note:

Ceramic capacitors of about 0.1uF should be put close to each pair of VDD and VSS.
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Pin Descriptions
Name:
Prefix Description
“X” Negative Logic
Non Positive or Non Logic
Type:
Symbol Description
| Input
O Output
110 Input/Output
Ipp Input with internal Pull-Down register
Ipy Input with internal Pull-UP register
5T 5V Tolerant
Mode:
Name Pin# | Type Description
MODE1, 59 lep | Mode Selection:
MODEO 58 lpp | The operating mode is defined by MODE[1:0].
5T | Connect both MODEL and 0 to GND directly.
MODE 1 | MODE 0O Operating mode selected
Low Low
Low High
High Low Do not set
High High
BUSMODE | 60 lep | Bus Mode Selection:
5T | The bus size for CPU interface is defined by BUSMODE.

In Master mode:

Connect to either GND or VDD(3.3V) directly.

BUSMODE Data Address
Low D[15:0] A[10:1]
High D[31:0] A[10:2]
CONFIDENTIAL -9- 2004/05/06
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MIl:
Name Pin# | Type Description At Reset
TXC 43 [ MII Transmit Clock:

TXC is the transmit clock from PHY.

The frequency is 25MHz.

A dumping register that is about 33ohm should be
put near the output pin of the PHY.

TXD[3:0] 34-37 | O | Mll Transmit Data Output: L
TXD[3:0] are the transmit data synchronized with
TXC.

TXEN 38 O | MIl Transmit Enable: L
Indicates that the data on TXD[3:0] is valid.

RXC 45 I MIl Receive Clock:

RXC is the receiving clock from PHY.

The frequency is 25MHz

A dumping register that is about 33ohm should be
put near the output pin of the PHY.

RXD[3:0] 47-50 I MIl Receive Data Input:

RXDI3:0] are the receiving data synchronized with
RXC.

RXDV 42 I MIl Receive Data Valid:

Indicates that the data presented on RXD3-0 is
valid.

RXER 41 I MIl Receive Error Detected:

Indicates that an error is occurring during a
receiving frame.

MDIO 55 I/O | Management Data I/O: Hiz
This serial input/output is used to read from and
write to the MIl registers in the PHY. MDIO is
synchronized with MDC.

An external pull-up register that is about 1.5kohm
must be put.

MDC 52 O | Management Data Clock: L
MDC is the clock output for serial interface of MDIO.
The frequency is 781.25kHz.

CONFIDENTIAL -10 - 2004/05/06
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CPU interface:

Name

Pin#

Type

Description

At Reset

D[31:0]

1,2,
5-14,
17-27,
30-32,
95-100

I/O
5T

Data Bus:

Either 16bits-width via D[15:0] or 32bits-width via
D[31:0] can be used. The 32bits-width is more
recommended for the faster access.

In 16bits case, unused D[31:16] should be
pull-downed with external registers that are about
10kohm.

Hiz

A[10:0]

66-76

5T

Address Bus:
The address data is 11bits-wide via A10-0.
But AO is not used in 16bits data bus, additionally A1
is not used in 32bits data bus. Therefore, the
followings are recommended:

16bit bus: Connect A0 to GND.

32bit bus: Connect both A0 and Al to GND.

XCS

85

Chip Select:
For this chip selection. Low active.

XRD

87

Read (Output) Enable:
For read access. Low active.

XWR

86

Write Enable:
For write access. Low active.

XWAIT

91

Wait Request:

XWAIT indicates the waiting requirement during an
access. To ensure the access, XWAIT should be
connected to the wait input pin of the CPU.

Low active.

Timing signals:

Name

Pin#

Type

Description

At Reset

XSYNC

93

Transmitted Timing Pulse:

XSYNC is outputted when starting transmitting the
frame.

The falling edge is effective.

The pulse width is 1.28us.

H

XINTRX

92

Receiving Interrupt Pulse:

XINTRX is outputted when completing receiving the
frame.

The falling edge is effective.

The pulse width is 1.28us.

XTXTIM

88

ST

Transmit Timing:

When using an external timing signal to start
transmitting the frame in the running state, the
cyclical trigger signal is required to input into
XTXTIM. In this case, the register setting must be
needed to switch from the internal timing signal that
is default. XTXTIM is ignored out of the running
state. The falling edge is effective.

When not using XTXTIM, connect to VDD(3.3V).

CONFIDENTIAL
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Clock and Reset:
Name Pin# | Type Description
OXTAL 62 I/O | Crystal Output and Input for MIl:
IXTAL 64 [ IXTAL must be driven with a 25MHz oscillator clock that is the

same as driving PHY chip. Accuracy is +/- 50ppm.

OXTAL must be left unconnected.

A dumping register that is about 33ohm should be put near
the output pin of the oscillator.

XRST 80 I Reset input:

Hardware reset input. Low active.

JTAG(Boundary Scan):

Name Pin# | Type Description

TCK 77 lpy | JTAG Clock:

JTAG clock input.

When not using JTAG, TCK should be connected to
VDD(3.3V).

TRST 82 lpu | JTAG Reset:

JTAG reset input. Low active.

when not using JTAG, TRST should be connected to GND.
TMS 84 Iy | JTAG Mode Select:

JTAG mode select input.

When not using JTAG, TMS should be connected to
VDD(3.3V).

TDI 83 lpu | JTAG Data Input:

JTAG data input.

When not using JTAG, TDI should be connected to
VDD(3.3V).

TDO 94 O | JTAG Data Output:

JTAG data output.

Power:
Name Pin# | Type Description
VDD 3,28, VDD=3.3V
53,78 Put decoupling ceramic-capacitors between VDD and VSS
pairs close to MNM1221.
VSS 4,15,29, Vss=GND
40,54,
65,79
90
ADDVDD | 33,39, Vpp=3.3V
46,56, Put decoupling ceramic-capacitors between VDD and VSS
63,89 pairs close to MNM1221.
ADDVSS | 44,51, Vss=GND
81
IVPD 57 | IVPD must be connected directly to GND.
This is for an internal protection of the chip.
CONFIDENTIAL -12 - 2004/05/06
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Connection to PHY with MII

PHY MNM1221
TXD3 |« TXD3
TXD2 | TXD2
TXD1 |« TXD1
TXDO |« , TXDO
TXC +{PumeingR »| TXC
TXEN TXEN
TXER =y
RXD3 p{ RXD3
RXD2 p{ RXD2
RXD1 »| RXD1
RXDO SR »| RXDO
RXC 3 »| RXC
RXDV »| RXDV
RXER p| RXER
coL (=
CRS =

/@/FUII-Up R

MDIO i »{ MDIO
MDC ¢ MDC
CLK 1« p| IXTAL

RESET $—OXTAL

" XRST
osc

25MHz
+/-50ppm | bumping R

Notes:

- Approximately 33 Ohm is suitable for the dumping registers to reduce reflections.

- The value of the pull-up register on MDIO depends on PHY. It is approximately 1.5k Ohm.
- The line length should be traced as short as possible.
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Connection for Master Operation

Mode Setting
MNM1221 has two operating modes that are Master and Slave, and this document describes
only Master mode. In Master mode, both MODE1 and MODEO pins must be connected to GND.

Bus interface between MNM1221 and CPU
32bits bus (BUSMODE = High):

MNM1221 CPU

D31 /I > D31

DO \1 DO

A0 /‘ A0

A2 \1 - A2

Al | Al

AO % S a0

XCS |« CSn

MODE1 XRD |4 RD
XWR |4 WRLL
L MODEO XWAIT $— WRLH
BUSMODE SS: WRHAL
WRHH
P WAIT

16bits bus (BUSMODE = Low):
D[31:16] = MNM1221 CPU
Pull-Down

D31 D15 /' > D15

. DO \1 DO

D16 a0 |1 A10

Al \1 Al

AO j? 5 A0

XCS |« CSn

MODE1 XRD |4 RD
XWR |4 WRLL
MODEO XWAIT S—"WRLH
BUSMODE SS: WRHAL
WRHH
————— P WAIT

Note: Approximately 10k Ohm is suitable for the pull-down registers on D[31:16].

CONFIDENTIAL -14 - 2004/05/06
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Functional Description
State Transition of MNM1221 wnmi221

Before reaching RUNNING state that performs cyclic transmission, it goes through the process
showed the following figure.

“M_...": control registers

Release

M_INIT_DONE =1 Errors >= configured times

M_INITF_TX =1 (See nqtes)

Complete successfully
Continuous [Timeout >= configured times

(See notes)

M_CYCL_START =1

RUNNING

(Cyclic Transmission)

Notes:
- In RING CONFIG or RUNNING, M_ERR_COUNT configures the conditions changing to INITIAL.
- If M_RESET is set to 1 in any state, the state becomes INITIAL.
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Descriptions of Each State

Communication

State Descriptions .
Frame Name Period

The firmware is initializing the registers in MNM1221.
INITIAL MNM1221 R .
e.g.) Transmitting period in RUNNING state

MNM1221 is searching for the information about
MNM1221

each Slave, and configuring the operation. As a
result of the process, the information is stored into
the status registers. )
RING Init-A
e.g.) The sum of Slaves, MAC-IDs etc... ) 2ms
CONFIG o _ Init-B
For that, two initial frames are automatically
transmitted. ’ ’
The firmware is waiting for READY state after

finished the process.

l\(lﬂthzlz%ﬂ is ready to proceed to RUNNING state.
READY After checking the Slave information, the firmware - -
instructs MNM1221 to proceed to RUNNING state.

XTXTIM
Using TX and RX memory in MNM1221, ) or

RUNNING i ] - ] Real-time
the firmware is communicating cyclically. Internal

timer

Notes:

- In RING CONFIG state, using the internal timer, MNM1221 transmits the initial frames by itself.
If Slave is not established yet and Initial Error field in M_ERR_COUNT register is set to 0, the
initial frame transmission is repeated.

- In READY state, the firmware confirms whether the sampled Slave information is the same as
the intended one. If not, it must not proceed to RUNNING state.

CONFIDENTIAL -16 - 2004/05/06
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固件会初始化MNM1221中的寄存器
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在运行状态下发送周期

Administrator
打字机
MNM1221会查询每一个从属的相关信息，并制定其运作

Administrator
打字机
这一过程的结果将被储存在状态寄存器中

Administrator
打字机
MNM1221准备进入到运行状态

Administrator
打字机
检测完从属信息，

Administrator
打字机
当两初始化帧自动传送完毕，那么固件将等待“准备接待”
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Time Chart at Start-up

The following chart shows the case using XTXTIM for TX trigger in RUNNING state.

_ M_INITE_TX Confirming M _CYCL_START
Firmw are =1 Ready State =1
A
INITIAL >< RING CONFIG "B.EADX_" RUNNING

Communication

Periogj

S AN | N 2 2 20 2 2 R A
v 2ms \ v +Real-time+ +
X 1 init-a [ nitB [ ] [ 1 [ 1
RX . - \\ e
v v \ /I RN AN
93 XSYNC ! ) / / |/ L
v \4 v v v
92 XINTRX | | ” | | |
Ignore the contents of the first RX frame because ot invalid data.
CONFIDENTIAL -17 - 2004/05/06
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93号

Administrator
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92号
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启动时时序表

Administrator
打字机
88号
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Transmission in RUNNING State

Transmitting Period:

Transmitting period can't be set up freely because it must be synchronized with servo control.
The peSﬁ%U(f should be set to 500us as long as that does not cause any problem specially. And NC
operating period should be set to 1ms, i.e. 2 times communication per 1 NC calculation. NC

NC

For the time being, the following periods are only allowed.

Transmitting period 500us
NC operating period 1ms
Timing Signals:
XTXTIM MNM1221

The trigger for the cyclic data transmitting is selectable from two of a method, either an external
timer signal to XTXTIM or the internal timer of MNM1221. The selection of trigger should be taken
into the consideration of system structure. In general, it will be simple way to inhEJCut the external
timer signal because the synchronism with the NC operation is necessary for the timing. When
selecting to use the internal timehr‘,cit Wilf%er\lcnecessary to synchronize the NC operation with the
negative pulse output from XSYNC at the transmitting. N

If not in RUNNING state or using the internal timer, XTXTIM input is ignored.

Also, XINTRX at completed receiving are outputted as timing signal to indicate to be able to

access RX memory. XINTRX
inputas a noger MNM1221 Output at transmitted
to transmit tran
(Falling edge) (Pulse width: 1.28us)
% — P XTXTIM XSYNC ——P» Y
1US

T = 500us
XINTRX | > {

Output at received
(Pulse width: 1.28us)

Note: The Low or High width of XTXTIM must keep minimum 1us.

CONFIDENTIAL -18 - 2004/05/06
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传输周期不能自由设置，必须与伺服控制同步

Administrator
打字机
在不引起问题的时候应该设成500US

Administrator
打字机
并且NC操作周期应该设成1MS

Administrator
打字机
每一次NC计算进行两次通信
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循环数据传输的触发是有从两种方法中选择的。一个连接XTXTIM的外部即使其信号或者MNM1221自身的内部计时器

Administrator
打字机
触发条件的廁应该将系统结构考虑进去

Administrator
打字机
一般的，简单的方法是从外部计时器输入信号，因为NC操作对时序的同步性也有需求

Administrator
打字机
当选择使用内部计时器时，在传输时，那就需要将NC处理和XSYNC输出的负脉冲同步

Administrator
打字机
如果不是在运行状态或者是使用内部计时器，XTXTIM输入可以忽略

Administrator
打字机
并且，XINTRX

Administrator
打字机
宽度最小1US
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Basic Operation:
TX

In running state, basicguy, when the command data written into TX memory is transmitted, the
corresponding response data from Slaves will be received into RX memory.

Since the frame transmitting by Master makes Slave transmit the frame, the pair of TX and RX is
corresponding as the physical frame. But note that the logical contents of the frame has time
differential. Because there is no time that the firmware of Slave reply after interpreting the
command in TX frame. Thus, as the logical contents, there is the response delay of at least one
communication period. For example, an echo back data will be replied after one period.
Particularly, the contents of the first RX frame must be ignored because there is no corresponding

TX frame as logical.

XTXTIM

1D,

RX /

/] |
[/ i | |

XINTRX / I I

If the first RX frame in RUNNING state, ignore the contents
because ot invalid data. RUNNING RX

Note: RX M_ERR_FLAGS2 Timeout
If RX frame is not received by the next transmitting timing, Timeout bit on M_ERR_FLAGS2

register will be set.

CONFIDENTIAL -19 - 2004/05/06
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当命令数据写入TX内存

Administrator
打字机
来自从驱动相应的应答数据会被接收到RX的内存
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英雌应答会比命令延时至少一个通讯周期

Administrator
打字机
在RUNNING状态无视第一个RX帧数据内容，因为它是无效的

Administrator
打字机
如果RX帧在下一个传输时间内收到数据，那么M_ERR_FLAGS2寄存器的Timeout位将被置位
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TX and RX Memory in MNM1221

A MNM1221 transmission buffer memory (TX memory) and reception buffer memory (RX

memory) are respgé%§ely composed of 2 banks. To avoid conflict of data access, one bank is
BANK CPU

dedicated to the external CPU and another bank is dedicated to the internal communication

module. And such assignment of the 2 banks is switched alternately.

MNM1221

TX Memory

- Bank #0

v~ >| sl2bytes Q
A
Y

Bank #1 M
512bytes | -

Com. Side CPU Side
RX Memory

Bank #0 o
@ 512bytes | < <
/\\ @

AN “: Bank #1
- 512bytes

Switching of banks:

The trigger of switching Deferred switching

M_TXMEM_SW =1 ] )
TX memory ] ) ) Being transmitted
(This register is self cleared)

RX memory Receiving completion M_RXMEM_HOLD =1

Notes:
- For transmitting, M_ TXMEM_SW must be set to 1 after writing the data.
- To read the received data, M_RXMEM_HOLD must be set to 0.

CONFIDENTIAL -20 - 2004/05/06
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分别有两个BANK组成
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为了避免地址冲突
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一个BANK用户外部CPU通信，另外一个用于内部通信组件
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Assignment on TX and RX Memory
TX RX
The data of Slave nodes are arranged to on TX and RX memory in order of the cable connection.
Since the arranging is from the lower block on the memory, the upper block area becomes empty
as long as the sum of used blocks is less than 32.
The below figures show an example, there are Slave nodes that occupies plural blocks. But,

normally, Slave occupies only one block. BLOCK

<Structure of Connection> 4 Value of MACID

MASTER SLAVE #3 Occupied blocks: 1
D a— ]
—P| sLAvE #2 Occupied blocks: 2
—P SLAVE #4 Occupied blocks: 1
P SLAVE #1 Occupied blocks: 3
<Assignment on Memory>
Block #0 SLAVE #3
Block #1 SLAVE #2
Block #2 SLAVE #2
Block #3 SLAVE #4
Block #4 SLAVE #1
Block #5 SLAVE #1
Block #6 SLAVE #1
Block #7
to Not used
Block #31
CONFIDENTIAL -21- 2004/05/06
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TX和RX内存上的从驱动节点的数据分布按照线缆连接顺序
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复数
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不过，通常从驱动仅仅占据一个BLOCK
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Memory Map

Regardless of the bank switching, TX and RX memories are accessed with the same address.

Byte Address ook 70 ores
000h TX Memory | Block #1 (16bytes)
512 bytes Block #2 (16bytes)

Block #3 (16bytes)

Block #31 (16bytes)

200h RX Memory
512 bytes
Block #0 (16bytes)
Block #1 (16bytes)
Block #2 (16bytes)
400h Control Registers Block #3 (16bytes)
480h Status Registers
Block #31 (16bytes)

Byte order:

“Little Endian” i.e. Lower data is in lower address.

Byte Address 4n+3 4n + 2 4dn+1 4n+0
Data 31 24 23 16 15 8 7 0

(n:0,1,23,..)

CONFIDENTIAL -22 - 2004/05/06
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Registers Description
Table of Registers

(1) Control Registers for Master

Address Name R/W Default

400h M_RESET W 0000 0000h
404h M_INITF_TX R/W 0000 0000h
408h M_CYCL_START R/W 0000 0000h
414h M_RTF_FORM RIW 0000 0000h
418h M_ERR_COUNT R/W 0000 0333h
41Ch M_INIT_DONE RIW 0000 0000h
420h M_TXTIM_SEL R/W 0000 0000h
424h M_TX PERIOD R/W 0000 C350h
458h M_TXMEM_SW R/W 0000 0000h
45Ch M_RXMEM_HOLD R/W 0000 0000h

CONFIDENTIAL -23- 2004/05/06
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(2) Status Registers for Master

Address Name R/W Default

484h M_STATE R 0000 0008h
488h M_INIT_ERR R 0000 0000h
490h M_ERR_FLAGS1 R 0000 0000h
494h M_ERR_FLAGS?2 R 0000 0000h
498h M_DCRC_ERR R 0000 0000h
49Ch M_NODE_SUM R 0000 0000h
4A0h M_BLK_SUM R 0000 0000h
4A4h M_SINF_1 0 R 0000 0000h
4A8h M_SINF_3 2 R 0000 0000h
4ACh M_SINF_5 4 R 0000 0000h
4B0Oh M_SINF_7_6 R 0000 0000h
4B4h M_SINF_9 8 R 0000 0000h
4B8h M_SINF_11_10 R 0000 0000h
4BCh M_SINF_13_12 R 0000 0000h
4COh M_SINF_15 14 R 0000 0000h
4C4h M_SINF_17_16 R 0000 0000h
4C8h M_SINF_19 18 R 0000 0000h
4CCh M_SINF_21 20 R 0000 0000h
4D0h M_SINF_23 22 R 0000 0000h
4D4h M_SINF_25 24 R 0000 0000h
4D8h M_SINF_27_26 R 0000 0000h
4DCh M_SINF_29_28 R 0000 0000h
4EOh M_SINF_31_30 R 0000 0000h

CONFIDENTIAL -24 - 2004/05/06

Rev. 0.1e



MNM1221 H
Datasheet for Master PRELIMINARY Panasonlc

Chip Reset
Address Name R/W Default
400h M_RESET w 0000 0000h
Bit fields:

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
- - - - - - - - - - - - - - - | RST
Bit 0: RST
Bit 0 Description
0 No operate
1 Reset MNM1221 (Self clearing)
CONFIDENTIAL -25- 2004/05/06
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Initial Frame Transmit
Address Name R/W Default
404h M_INITF_TX R/W 0000 0000h
Bit fields:
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
- - - - - - - - - - - - - - - | INF_TX
Bit 0: INF_TX
When this bit is set to 1, MNM1221 proceeds to RING CONFIG state.
Bit 0 Description
0 No operate
1 Transmit initial frame (Self clearing)
CONFIDENTIAL - 26 - 2004/05/06
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Cyclic Transmission Start
Address Name R/W Default
408h M_CYCL_START R/W 0000 0000h
Bit fields:
31 3 29 28 27 26 25 24 23 22 22 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
- - - - - - - - - - - - - - - | cy_sTA
Bit 0: CY_STA
When this bit is set to 1, MNM1221 proceeds to RUNNING state.
Bit 0 Description
0 No operate
1 Start cyclic transmission (Self clearing)
CONFIDENTIAL -27 - 2004/05/06
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Real-Time Frame Format

Address Name R/W Default
414h M_RTF_FORM R/W 0000 0000h
Bit fields:

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

- - - - - - - - - - - - - - | FM1 | FMO

Bit [1:0]: FM[1:0]
You must set both bitO and bitl to 1.

Bitl Bit0 Description
0 0
0 1 For manufacturing test
1 0
1 1 Normal operation

CONFIDENTIAL -28 - 2004/05/06
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Error Counter Setting

Address Name R/W Default
418h M_ERR_COUNT R/W 0000 0333h
Bit fields:
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
- - - - Initial Error Continuous Timeout | Continuous CRC ERR

Normally this register is set to 0, because errors are detected by firmware without using these

error counters.

Bit [11:8]: Initial Error

Description
Disable the error counter.
0 MNM1221 continues the ring configuration until pass successfully.
L1015 If initializing errors occur over the number of this value,

MNMZ1221 stops the ring configuration, and goes to INITIAL state.

Bit [7:4]: Continuous Timeout

Description
Disable the error counter.
0 MNM1221 is in RUNNING state forever.
L1015 If continuous timeout in running state occurs over the number of this value,

MNM1221 goes to INITIAL state.

Bit [3:0]: Continuous CRC ERR

Description
Disable the error counter.
0 The error flag is never set.
L1015 If continuous CRC error in running state occurs over the number of this value,

MNM1221 set the error flag to 1.

2004/05/06
Rev. 0.1e
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Initializing Done
Address Name R/W Default
41Ch M_INIT_DONE R/W 0000 0000h
Bit fields:
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
- - - - - - - - - - - - - - - | INI_DN
Bit O: INI_DN
This bit must be set to 1 before M_INITF_TX register is set to 1.
Bit 0 Description
0 No operate
1 Set this bit to 1 after setting initial registers.
-30- 2004/05/06
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Transmit Timing Select

Address

Name

R/W

Default

420h

M_TXTIM_SEL

R/W

0000 0000h

Bit fields:

31

30 29

28 27 26 25 24 23

22

21

20 19

18

17 16

15

14 13

12 1 10 9 8 7

- | TM_SEL

Bit 0: TM_SEL

Select timing clock for transmit in RUNNING state.

Bit O

Description

0

Internal timer

1

External clock into XTXTIM pin.
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Transmission Period

Address Name R/W Default
424h M_TX PERIOD R/W 0000 C350h
Bit fields:

31 30 29 28 27 26 25 24 23 22 21 20 19 18

17

16

15 14 13 12 ik 10 9 8 7 6 5 4 3 2

Transmission Period

Bit [15:0]: Transmission Period
Set transmission period in RUNNING state when using internal timer.

Period = 40[ns] x setting value

e.g.)
Period Setting value
2ms C350h
Ims 61A8h
500us 30D4h
166.6us 1045h
Note:

The period cannot be set up freely because it must be synchronized with the servo control on

Slave side. Refer to “Transmission in RUNNING state”.
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Transmission Memory Switch

Address Name R/W Default
458h M_TXMEM_SW R/W 0000 0000h
Bit fields:
31 30 29 28 27 26 25 24 23 22 22 2 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
- - - - - - - - - - - - - - - | ™XM_sw
Bit 0: TXM_SW
Switch transmission memory bank.
For transmission, this bit must be set to 1 after writing TX memory.
Bit 0 Description
0 No operate
1 Switch TX memory bank (Self clearing)
CONFIDENTIAL -33- 2004/05/06
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Receiving Memory Hold

Address Name R/W Default

45Ch M_RXMEM_HOLD R/W 0000 0000h

Bit fields:

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
- - - - - - - - - - - - - - - | RXM_HD
Bit 0: RXM_HD

While this bit is set to 1, receiving memory bank is not switched. If received in such a period, the

switching is deferred until clearing to 0.

Bit 0 Description
0 Enable switching RX memory bank
1 Hold RX memory bank

CONFIDENTIAL
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Communication State

Address Name R/W Default
484h M_STATE R 0000 0008h
Bit fields:

31 30 29 28 27 26

25 24 23 22 21 20 19 18 17 16

15 14 13 12 ik 10

Frame ID

Bit [15:8]: Frame ID

Ignore the data in this field when read. This is for manufacturing test.

Bit [3:0]: State

Indicates a state of MNM1221 operation.

Bit3 Bit2 Bitl Bit0 Description
1 0 0 0 INITIAL state
0 1 0 0 RING CONFIG state
0 0 1 0 READY state
0 0 0 1 RUNNING state
Else None
CONFIDENTIAL -35- 2004/05/06
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Initializing Error

Address Name R/W Default
488h M_INIT_ERR R 0000 0000h
Bit fields:
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
- - - - - - - - - - - - - - - INI_ER
Bit0: INI_ER

When errors are detected over the number of the Initial error field in M_ERR_COUNT register at

ring configuration, this bit becomes 1.

Bit 0 Description
0 Normal state
1 Initializing error (Latched and Cleared after read)
CONFIDENTIAL -36- 2004/05/06
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Error Flags 1 (Errors at RING CONFIG)

Address Name R/W Default
490h M_ERR_FLAGS1 R 0000 0000h
Bit fields:

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

Error Flags 1

This register indicates errors at RING CONGIF state.

All bits are set to 1 when error, latched and cleared after read. (0: normal state)

Bit15: Init-B frame CRC-error 2
Bit14: Init-B frame CRC-error 1
Bit13: Init-B frame ACK mismatch
Bit12: Init-B frame length short
Bit1l: Not used
Ignore this bit.
Bit10: Init-B frame ID error
Bit9: Init-B frame ID mismatch
When this bit is 1, also bit10 becomes 1.
Bit8: Init-B frame timeout
Bit7: Init-A frame CRC-error 2
Bit6: Init-A frame CRC-error 1
Bit5: Init-A frame length short
Bit4: Init-A frame block sum error
When the sum of blocks is 0 or over 32, this bit becomes 1.
Bit3: Init-A frame node sum error
When the sum of nodes is 0 or over 32, this bit becomes 1.
Bit2: Init-A frame ID error
Bitl: Init-A frame ID mismatch
When this bit is 1, also bit2 becomes 1.

BitO: Init-A frame ID timeout

CONFIDENTIAL -37 - 2004/05/06
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Error Flags 2 (Errors at RUNNING)

Address Name R/W Default
494h M_ERR_FLAGS2 R 0000 0000h
Bit fields:

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

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

- - Error Flags 2

This register indicates errors at RUNNING state.

All bits except bitll are set to 1 when error, latched and cleared after read. (0: normal state)

Bit13: Real-time frame length short
Bit12: MIl RXER
When both RXER and RXDV of MIl are “H”, this bit becomes 1.
Bit1ll: Real-time frame Data-CRC-error (OR of bits in M_DCRC_ERR register)
This bit is simply “OR” of bits in M_DCRC_ERR, so, not latched and not cleared after read.
Bit10: Real-time frame continuous CRC-error
The condition of bit set is defined M_ERR_COUNT register.
Bit9: Real-time frame CRC-error 2
Bit8: Init-C frame CRC-error 2
Bit7: Init-B frame CRC-error 2
Bit6: Real-time frame CRC-error 1
Bit5: Init-C frame CRC-error 1
Bit4: Init-B frame CRC-error 1
Bit3: Frame ID mismatch
When this bit is 1, also bit2 becomes 1.
Bit2: Frame ID check code error
Bitl: Continuous timeout
If this bit becomes 1, MNM1221 go to initial state.
The condition of bit set is defined M_ERR_COUNT register.
Bit0: Timeout

When RX not coming until the next TX timing, this bit becomes 1.
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Data CRC Errors

Address Name R/W Default
498h M_DCRC_ERR R 0000 0000h
Bit fields:

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

#31 | #30 | #29 | #28 | #27 | #26 | #25 | #24 | #23 | #22 | #21 | #20 | #19 | #18 | #17 | #16

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

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

Bit n: #n

When CRC errors are detected in data block at RUNNING state, this bit becomes 1.

The bit number corresponds to the block number.

Normally, this register is used for decision whether data is ok, and M_ERR_FLAGS?2 is not used.
Because there is the case that M_ERR_FLAGS2 has errors and M_DCRC_ERR has no errors by

recovering function of MNM1221. In such a case, the data can be used.

Description
0 Normal state
1 CRC error of data block (Latched and Cleared after read)
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Slave Node Sum

Address Name R/W Default
49Ch M_NODE_SUM R 0000 0000h
Bit fields:

31 30 29 28 27 26 25 24 23 22 21 20 19 18

17

16

15 14 13 12 ik 10 9 8 7 6 5 4 3 2

- - - - - - - - Slave Node Sum

Bit [7:0]: Slave Node Sum
Indicates the sum of Slave nodes detected in RING CONFIG state.
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Data Block Sum

Address Name R/W Default
4A0h M_BLK_SUM R 0000 0000h
Bit fields:

31 30 29 28 27 26 25 24 23 22 21 20 19 18

17

16

15 14 13 12 ik 10 9 8 7 6 5 4 3 2

- - - - - Data Block Sum

Bit [10:0]: Data Block Sum
Indicates the sum of Slave data blocks detected in RING CONFIG state.
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Slave Information
Address Name R/W Default
4A4h M_SINF_1 0 R 0000 0000h
4A8h M_SINF_3 2 R 0000 0000h
4ACh M_SINF_5 4 R 0000 0000h
4B0Oh M_SINF_7_6 R 0000 0000h
4B4h M_SINF_9 8 R 0000 0000h
4B8h M_SINF_11_10 R 0000 0000h
4BCh M_SINF_13 12 R 0000 0000h
4COh M_SINF_15 14 R 0000 0000h
4C4h M_SINF_17_16 R 0000 0000h
4C8h M_SINF_19 18 R 0000 0000h
4CCh M_SINF_21_20 R 0000 0000h
4D0h M_SINF_23_22 R 0000 0000h
4D4h M_SINF_25_24 R 0000 0000h
4D8h M_SINF_27_26 R 0000 0000h
4DCh M_SINF_29 28 R 0000 0000h
4EOh M_SINF_31_30 R 0000 0000h
Bit fields:
Bit [31:16] is for Slave#2n+1
Bit [15:0] is for Slave#2n
(n:0,1,2,...15)
31 3 29 28 27 26 20 19 18 17
ACT MODE([1:0] MAC-ID Number of Blocks
15 14 13 12 11 10 4 3 2 1
ACT MODE[1:0] MAC-ID Number of Blocks
This register indicates the Slave information detected in RING CONFIG state.
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Bit 31, Bit 15: ACT

Indicates presence of the Slave node.

Description
0 Not detected
Presence (The Slave is active.)
Bit [30:29], Bit [14:13]: MODE[1:0]
Indicates a kind of the Slave node.
MODE1 | MODEO Description

0 0 None

0 1 Servo drive

1 0 Input module

1 1 Output module

Bit [28:24], Bit [12:8]: MAC-ID

Indicates MAC-ID (0 to 31) of the Slave node.

Using this information, duplicate MAC-ID checking by firmware is needed before proceeding to
RUNNING state.

Bit [21:16], Bit [5:0]: Number of Blocks
Indicates the number of data blocks the Slave node occupies.
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Electrical Characteristics

Absolute Maximum Ratings

Symbol Description Condition Value Unit
Vob Supply Voltage Vss-0.510 4.0 \Vj
V, Input Voltage *1 Vpp+0.5 < 4.0 Vss-0.5 to Vppt0.5 V
o D[31:0], A[10:0], XCS, XWR, Vss-0.510 6.0 V
XRD, XTXTIM, MODEJ1:0],
BUSMODE
Vo Output Voltage Vss-0.5 to Vpp+0.5 V
lo Output Current +/- 14 mA
Tste Storage Temperature -55to +125 Degree C

*1: Voltage is defined on the basis of Vss=GND=0.

Recommended Operating Conditions

Symbol Description Value Unit
Min Typ Max
Ta Operating Ambient Temperature -40 +85 Degree C
Voo Operating Supply Voltage 3.0 3.3 3.6 Y
fscii Clock Frequency OXTAL, IXTAL 24.999 | 25.000 | 25.001 MHz
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DC Characteristics

Vpp = 3.3V +/- 0.3V, Vss = 0V, Ta = -40 to 85 degree C, unless otherwise specified

Symbol Description Conditions Value .
Min Typ Max Unit
Vi Low Level Input Voltage Vss Vpp X0.2 V
ViH High Level Input Voltage D[31:0], A[10:0], XCS, XWR, | Vppx0.8 55 \Y
XRD, XTXTIM,  MODE[1:0],
BUSMODE
Others Vpp X0.8 Vpp+0.3 V
VoL Low Level Output Voltage | XLED/XWAIT: Io. = 8mA Vss 0.4 V
TDO: Io. = 2mA
Others: lo. = 4mA
Von High Level Output Voltage | XLED/XWAIT: loy = -8mA Vpp-0.5 Vb \YJ
TDO: loy = -2mA
Others: loy = -4mA
I Input Leakage Current V,= 0V or Vop -5 5 UA
Rpu Pull-up Resister TRST, TCK, TMS, TDF: 25 50 200 k Ohm
Vi = 0V
Rep Pull-down Resister MODE[1:0], BUSMODE: 25 50 200 k Ohm
Vin = Voo
Cpin Pin Capacitance Ta=25degree C 16 pF
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AC Characteristics

(1) Clock Input IXTAL

lCLKEDG _p; | o < [CLKEDG

-t |

<—tSCLK EEEm— <_tSCLKI:> <_tSCLKFr

IXTAL VT \ ]

o Value ]
Symbol Description . Unit
Min Typ Max
tscik Clock frequency of IXTAL  (Accuracy +/- 50ppm) IXTAL 39.998 40 40.002 ns
tscLkL IXTAL low 14 20 26 ns
tscLkh IXTAL high 14 20 26 ns
tcikepce | IXTAL rising and falling time 4 ns
Note:
- The same oscillator clock as driving PHY chip must be inputted.
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(2) Read Access Timing

| tre
A10:0 X

XCS

XWR ;
tRoH—P tRPH—>]

¢ ) XRD N\

twaer twAPHR—
XWAIT

——tog —»

D31:0 High-Z I ARRNN
MUY [/[//
o Value ]
Symbol Description . Unit
Min Typ Max
tre Read cycle time. 240 ns
tcs Chip select setup time is the delay from stable addresses and 180 ns
stable XCS to valid data at the output pins.
trRDH Read pulse hold time 45 ns
trpH Read pulse width high 45 ns
toe Output enable time is the delay from the falling edge of XRD 180 ns
to valid data at the output pins (Assuming the addresses
have been stable for at least trc-tcs time).
twAER Wait enable time is the delay from the falling edge of XRD to 25 ns
valid XWAIT at the read mode
tWAPHR Wait pulse width high at the read mode 140 200 ns
Notes:

- To ensure access, XWAIT should be connected to WAIT input of CPU.
- When using fast CPU, special care of tRDH and tRPH should be taken.
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(3) Write Access Timing

- tWC |
. F ]
A10:0 X X
tas—> - tan -
XCS _L_\_
tcs -« tywp - {cy
XWR X / jv_
<_tWRH_> [— tWP
XRD
twaew™
<—twapH
XWAIT
«—1{ps > SV (o
High-Z
-
o Value ]
Symbol Description . Unit
Min Typ Max
twe Write cycle time. 120 ns
tas Address setup time. 0 ns
tcs Chip select setup time 0 ns
tan Address hold time 120 ns
tcH Chip select hold time. 0 ns
twe Write pulse width 120 ns
twrH Write pulse hold time 45 ns
twpH Write pulse width high 45 ns
tbs Data setup time 45 ns
toH Data hold time 0 ns
twaew Wait enable time is the delay from the falling edge of XWR to 25 ns
valid XWAIT at the write mode
twAPHW Wait pulse width high at the write mode 60 120 ns

Notes:
- To ensure access, XWAIT should be connected to WAIT input of CPU.

- When using fast CPU, special care of tWRH and tWPH should be taken.
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Dimensions

100-pin plastic LQFP Mote 1) * : These dimensions do not include resin protrusion.
Mote 2) Pins width and pins thickness include plating thickness.

16.0040.20( 630+ 008)5Q Mote 3) Pins width do not include tie bar cutting remainder.

"14.00+0.10{.551+.004)3Q

@ ()
HARAAAAAAAARAAAAAAAAAAARA

O

j==[0.08(.003)]

-
Details of "A" part

150575 (ose T5)
(Mounting height)

INDEX

0.10£0.10

|
|
|
|
|
|
|
{.0042.004)
I ¢ - p
2 (Stand off)
| =
(0 . s | st
! 1UA" | 0.5040.20
S I (.0202.008) [ 02500180 ]
- : 0.60+0.15
0.50{.020) 0.20+0.05 (#]0.080005, @) 014540086 | (-024+.008}
08 00z) P 0.08(.003) @) (O087+.0022) | _ _ _ _ ____ o ________ d

Dimensions in mm (inches).
Note: The values in parentheses are reference values.

Soldering Information

Reflow condition:

Temperature
Peak 260 degree C maximum
10 sec or shorter 255 degree C

Note:

The package is in compliance with Pb-Free.
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