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Preliminary results of PPC750 and CPC700 test results

PPC750 test program

P.J. Hong
M.Y. Shaw
H.M. Chang
Y.H. Chang
C.H. Lin
C.C. Wong
L.S.Hou

Live signal states

Init 0,3,5,7
% 2
Calculation
6 Error Types:
Data cache e Latch up ==> Power cycle
access * Live Signal stopped ==> reset
il 1 * Data error ==> report error bits

Memory access

A 4

Output to UART




Current measurements

file path Mot & Path if cancelled) code statuz
9, DAAMSesi2001\DA T Abn-200mev-60-008 n [
Wavefornm Graph Flat0 m
28—
march e
20—
ﬂ =
g 1.5
Mext 1
10-
aTCP 05
A hnormal count T T
9 100.0m 200.0m 3000m 4000m S000m 6000m 7000m S000m 9000m 10
. Time
date time time smce start Total time
2001112 |4M 09:16:11 000 77400
Log file path
file path (Mot & Path of cancelled) code Hatuz
19, D M Ehgsi2001 DA T - 200mey-60-006 0 @
Warveform Graph Plat0 m
28~
zearch
Ao
m
v =R,
Hext .;%
jeat
STOP
Ahnormal comnt 1.0-3 . . - i 0 ] I i i !
\3 1 0.0 1000m 2000m 3000m 4000m 5000m 6000m FOOOm 8000m 2000m 10
: Time
date Hime time since start Total time
200141142 AM 09:15:33 2200 77400

Log file path




file path (Mot A Path if cancelled )

code status
19 DA M esi200 DA TA em-200mev-60-006 o 9
Waveform Graph Plotl m
18-
march
25-
0
WA B oap.
Wext ;%
15-
STOR
A hnormal comnt 10-} - 7 g i ] ] I I I I
o 1 00 1000m 2000m 300 0m 4000m 500 0m 600 0m 7000m 8000m 9000m 10
- Time
date fime fime stnce start Tot time +iEw |
200171142  AM09:16:53 4200 B ) j
Log file path
Latch ups
LET 11. 15.5 22.2 25.6 333 44 4
SEL(~IM particles/cm2) 0 1 2 1 3 1
No upset seen in Kr beam (LET 2.4 - 7.3)
1
A Path if cancelled) code statns led) code status
ev-0-003 e (TR )
Waveform Graph Plet 0 nGraph Plot 0 m
o : : .

connt 0.0 5%

0.0 10003 200.0m 300:0m 400.0m 500.0mE00.0m 700.0m800,0mE00.0m 1.0 100,0m 200.0m 300,0m 400.0m 500.0mB00.0m 700, 0m8
Time Time
date time time since start  Total time EEo time time since start  Total time
20017112 |AM 08:36:24 (265.00 1835,00 ) AMO03:3625 {26600 1855.00
i _arten ont Arror ont

17/




f1le path (Mot A Path if cancelled) code statns
% D:lan-400mev-0-003 0 ]
Waveform Graph Flot 0 m

search

b 2.0-
Q 1.5-
0.5-

Current
L]
1

Abnormal count 0.0-F — — - — , ,
12 416.0m 416.2m 416.4m 416.6m 416.8m 417 0m
4 - . — 1§
date time time since start  Total time 4| g |
Loedlepais 200141142 JAM 08:30:24 iEﬁS.USrmT o 2855.00
Number of PPC750 Upsets Au Au Kr Total
(~1M particles/cm2) 800Mev 100 MeV 100MeV| (12 runs)
Init 2 4 | 17
Calculation 9 35 8 140
Data cache 6 78 5 97
access
Memory access 4 11 1 32
Output to UART 5 16 2 58
Calculation Error| 2 8 4 50
394
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* The upsets occurs in all phases of the program execution,
no obvious pattern observed.

* Only 1/8 of the upsets are recoverable. The rests require
resetting.

PPC750 SEU Cross section (Beam profile and other corrections not applied yet)

-3
x 10
0.1

0.02

cross section (ema)

0.07
60 degree run

0.0&

7

II¢I|I|||||||||||||||||||||||||||||||||||||||||||
5 10 15 20 25 30 35 40 45 50

LET (MeVimg/cm2)

= =

= &
=III|III|III|III|III|III|III|III|III|III

_O_
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CPC700 Latchup

LET
SEL(~1M particles/cm2)

11.
1

15.5

0

22.2 333

0 1

No upset seen in Kr beam (LET 2.4 - 7.3)

CPC700 Upset counts
(~ 1M particles/cm?2) Au Au Kr Total
800Mev 100 MeV 100MeV| (all data)
Init 0 6 0 10
Memory Access 1 23 0 36
PCI_Access 3 20 | 30
Output to UART 0 25 0 29
]
Data error 2 12 0 26
131




CPC700 SEU Cross section (beam profile not corrected)

—3
10

=

[=]

-
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Crosg section (cm2]
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=}
wr
I
—.—
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a

-~
I

D.06 }
D.05 f—

0.04 ; +
0.03 f—

0.02 -

0ot |

D:I_“_L“\*Illlllllll\Illllllll\\‘IIIIlIII\‘IIIIlIIII
o 5 10 15 20 25 30 35 40 45 50

LET (MeV /mg/cm2)

Preliminary conclusion:

* PPC750 and CPC700 are both quite radiation hard for
our application. We don’t expect many SEU due to
PPC750 or CPC700 during the flight.

« MAXIM 972 PLL clock driver is latchup free.

» Upsets of MAXIM 972 cause PPC750 to malfunction,
the mechanism is not clear yet. The upset cross section
1s quite large.
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1 Overview

1.1 Feature

- 32 bit CompactPCI(CPCI) board compliant with PICMG 2.2 standard
- 32 bit memory mapped address

- Interrupt is provided via PCI bus

- Microcontroller Intel 8051 clocked 11.059 MHz

- Two Intel AN82527 controller clocked with 16 MHz

- 32K bytes Dual-Port-RAM(DPRAM)

- 128k bytes flash memory

- Two CAN bus interface according to ISO 11898 physical layer

- One RS232C interface on—board
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1.2 Block Diagram

The block diagram of prototype version is shown in Figure 1.1. The

detailed function description of each block is given in the following
sections.

PCI-Bus
A A
4| —
JSBC | ISBC i
Reset | Interrupt =
(PRST) ~
CE#
IMDCID[1:0]
Dual—Port A
EEL‘/ (PCI Agent)
Cs3
ry
CS0
Ezé Decoder > f
T cnn
ADO- 14 i 21 ] Y
: =Y I = - 2
SE .
Y YRst Y < b Yre \\ ~ A\ A
CAN CAN ) -
INTL o,
Controller INDOL | ~ontroller > Microcontroller EPROM
8051
A0-12
Y lcan ¥ [ can2
CAN B y
AN Bus CAN Bus
Driver Driver RS232
Driver
CAN High ) ol |ro
CAN Lo CAN High « X
CAN Low
CAN_Bus 0
CAN_Bus 1

Figure 1.1 Prototype version of JIM-CAN Board
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1.3 Dual-port RAM

In current prototype version, One IDT7007 (32K x 8) dual-port RAM is used as data buffer
between JSBC and local uP (8051). The DPRAM is divided into several segments to hold data
to/from different kind of master/slave node. By this mean, the loading of JSBC could be
brought down effectively. The flight version will use the same dual-port memory as other JIM

boards. It will be either IDT70V28 or CY7C028V (64k x 16).

1.4 PCI AGENT

The PCI agent implemented in an anti-fuse FPGA, Actel A54SX, is compliant with PCI 2.2

Specification. The configuration and PCI agent space of PCI agent is shown below:

PCI Configuration Space

Address Register Value
CFG-0x00 Vendor ID 0X414D (‘AM’)
CFG-0x02 Device ID 0X5305 (‘S-5°)
CFG-0x2C Sub-Vendor ID 0X4A43 (‘JC)
CFG-0x2E Sub-System ID 0X414E (‘AN’)
CFG-0x0B Base-Class Code 0X0C (Serial bus)
CFG-0x0A Sub-Class Code 0X85
CFG-0x09 Prog. I/F 0X00
CFG-0x08 Rev. ID 0X22 (Rev. 2.2)
CFG-0x10 Base address register #0 of DPM access By PnP BIOS
CFG-0x14 Base address register #1 of Register access |By PnP BIOS

PCI Agent Space

Address Register
Dual port memory (DPM)
BARO0+0x00000000 ~ Dual-port RAM
BARO0+0x00007FFF 32KB address space.
BARI1+0x00 Control Register (CR)
BAR1+0x04 Status Register (SR)
BAR1+0x08 Interrupt Register (IR)
BAR1+0x0C Error Register (ER)

For detailed definition of control, status, interrupt and error registers, please refer to

“Appendix A: JIM-CAN Protocols version 1.3”.

1.5 Microcontroller

The adoption of 8051 here has several advantages. First, it can reduce the burden of JSBC.
Second, when power-up, 8051 can read the Geographic ID (GID) from the board. Third, when
8051 decode a Boot command from CAN bus, it can issue a reset signal to notify JSBC that the

reset process must be taken immediately.

26




1.6 CAN Bus Controller

The Intel AN82527 serial communications controller is a highly integrated device that
performs serial communication according to the CAN protocol. The CAN protocol uses a
multi-master (contention based) bus configuration for the transfer of ‘communication objects’
between nodes of the network. This multi-master bus is also referred to as CSMA/CR or
Carrier Sense, Multiple Access, with Collision Resolution.

The 82527 provides storage for 15 message objects of 8-byte data length. Each message
object can be configured as either transmit or receive except for the last message object.

1.7 CAN Bus Driver
The Philips PCA82C250 is the interface between the CAN protocol controller and the
physical bus. The device provides differential transmit capability to the bus and differential

receive capability to the CAN controller. It is fully compatible with the ISO 11898 standard
with data rate up to 1 Mbps.

1.8 EPROM

In prototype version, one 128K X 8 bit flash memory is used to store the program of 8051.
Flight version will use two radiation hardened 32K X 8 bit PROM.

1.9 RS232C

The JIM-CAN also implements a RS232C interface on the board. We can communicate
with the monitor program through RS232 port to dialogue the hardware function. By this way,
we can easily to check whether the JIM-CAN is in a good condition or not.
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2. Memory Space

The PC communicates with the board via DPRAM. The memory space of DPRAM is
divided into three sections. The first section is local RAM buffer for 8051. The second section
is RX/TX buffer for different master/slave nodes. The last section is register area for
handshakes for Host CPU and 8051.

2.1 Memory map seen from PCI

In prototype version, the memory space on the PC side is 32k bytes. The BARO and BARI,
are configuration registers, contain base address for accessing memory and registers. The
BARO is used for memory access and is assigned by the CPCI PnP Bios. The BAR1 is used for
registers access (Control, Status, Command/Interrupt and Error).

BARO Offset Usage Real Size
0x00000 8051 RAM Buffer 2 Kbytes
0x0800 JMDC A TX Buffer (Request) 2 Kbytes
0x1000 JMDC A RX Buffer (Request) 2 Kbytes
0x1800 JMDC A TX Buffer (Reply) 2 Kbytes
0x2000 JMDC A RX Buffer(Reply) 2 Kbytes
0x2800 JMDC B TX Buffer (Request) 2 Kbytes
0x3000 JMDC B RX Buffer (Request) 2 Kbytes
0x3800 JMDC B TX Buffer (Reply) 2 Kbytes
0x4000 JMDC B RX Buffer(Reply) 2 Kbytes
0x4800 JMDC C TX Buffer (Request) 2 Kbytes
0x5000 JMDC C RX Buffer (Request) 2 Kbytes
0x5800 JMDC C TX Buffer (Reply) 2 Kbytes
0x6000 JMDC C RX Buffer(Reply) 2 Kbytes
0x6800 USCM TX Buffer 2 Kbytes
0x7000 USCM RX Buffer 2 Kbytes
BARI1 Offset
0x00 Control Register 4 bytes
0x04 Status Register 4 bytes
0x08 Command/Interrupt Register 4 bytes
0x0C Error Register 4 bytes

Notes:
- 8051 RAM buffer should be accessed only from 8051.

- Control Register is Read/Write from PCI and Read Only from 8051 with auto clear.
- Status Register is Read only from PCI with auto clear and Read/Write from 8051.
- Error Register is Read only from PCI with auto clear and Read/Write from 8051.

- Host should check its own ID at initialization and use buffers for other three JMDCs
according to ID order.
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2.2 Memory map seen from 8051

Because there maybe at least one masters active in the same time, we must preserve fixed
space for holding data to/from the can bus. The default size is 2k bytes each for TX/RX buffer.

Usage Real Size
Address

0x0000 8051 RAM Buffer 2 Kbytes
0x0800 JMDC A TX Buffer (Request) 2 Kbytes
0x1000 JMDC A RX Buffer (Request) 2 Kbytes
0x1800 JMDC A TX Bufter (Reply) 2 Kbytes
0x2000 JMDC A RX Buffer(Reply) 2 Kbytes
0x2800 JMDC B TX Buffer (Request) 2 Kbytes
0x3000 JMDC B RX Buffer (Request) 2 Kbytes
0x3800 JMDC B TX Buffer (Reply) 2 Kbytes
0x4000 JMDC B RX Buffer(Reply) 2 Kbytes
0x4800 JMDC C TX Buffer (Request) 2 Kbytes
0x5000 JMDC C RX Buffer (Request) 2 Kbytes
0x5800 JMDC C TX Buffer (Reply) 2 Kbytes
0x6000 JMDC C RX Buffer(Reply) 2 Kbytes
0x6800 USCM TX Buffer 2 Kbytes
0x7000 USCM RX Buffer 2 Kbytes
0x8000 CAN Controller 1 256 bytes
0x8100 CAN Controller 2 256 bytes
0x8200 Status Register 4 bytes
0x8204 Control Register 4 bytes
0x8208 Command/Interrupt Register 4 bytes
0x820C Error Register 4 bytes

Notes:
- 8051 RAM buffer should be accessed only from 8051.
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Control Register is Read/Write from 8051 and Read Only from PCI with auto clear.
Status Register is Read only from 8051 with auto clear and Read/Write from PCI.
Error Register is Read only from PCI with auto clear and Read/Write from 8051.

8051 should check its own ID at initialization and use buffers for other JMDCs
according to the ID order.
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2.3 CAN controller

Two Can controllers are installed on JIM-CAN. They are accessed with CS1 and CS2
signals The Ist CAN controller is mapped in the memory area from 0x8000h to 0x80FFh, the
2nd CAN controller is mapped in the memory area from 0x8100h to 0x81FFh of 8051. With an
access to the memory area the corresponding CAN controller is automatically selected. The
detailed register description can be found in the data sheet.

Both CAN controllers are clocked with 16 MHz. A low-level signal comes from 8051 Port 1 bit
1 resets the CAN controllers.

Base Interrupt at Hardware
CAN Controller Address 8051 Reset
1st CAN Controller 0x8000h IntO P1.1
2nd CAN Controller 0x8100h Intl P1.1
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3. Configurations

3.1 Jumper setting

The following figure shows a diagram of JIM-CAM with the user configurable jumpers.

SP CAN2 CAN1
UB[ UlOD
U12
&E o ANB2S2T U4
JP1 IDT 9
@ee
u 7007 276t
[ee] EEsI AN82S27
uls 02
Actel P4 .
AS4SX32A E 8051 @
P2 P4

=

Figure 3.1 Jumpers and connectors

3.1.1 +3.3 V power supply

+33V JP1
On-Board 1,2
from CPCI 2,3

3.1.2 +2.5V power supply

2.5V JP2
On-Board 1,2
from CPCI 2,3
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3.1.3 program source

Program JP3
External 1,2
Internal 2,3

3.1.4 reset source

Reset JP4
Reset Buttom 1,2
PCI Agent 2,3

3.1.5 +5V power supply

+5V J4
External ON

3.2 Pin assignment

The pin assignment is for prototype only. Flight version of connector and pin assignment
will be defined later.

3.2.1. CAN bus and RS232C interface

CAN bus interface RS232C interface

Pin No. Signal Pin No. Signal
| 1
2 CAN High 2 TxD
3 GND 3 RxD
4 4
5 5 GND
6 GND 6
7 CAN Low 7
8 8
9 9
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4. Power Issue

In prototype version, there are two regulators used to convert +5V into +3.3V and + 2.5V.
These two voltages are used for PCI agent only. With an external +5V power source, JIM-
CAN can work alone without plug into CPCI enclosure.

In flight version, only one regulator will be adopted to provide + 2.5V for PCI agent and
the +3.3V source will be supplied from CPCI bus.

The total power consumption is estimated as follow:

Total Power # of Latch-up
Voltage |Current Consumption DC/DC Protection
+5V 0.35A (Typical)
0.42 A (Max) 3.07 W (Typical) +5V > +3.3V | None
+3.3V 0.40A (Typical) 3.684 W (Max) +5V > +2.5V
0.48A (Max)
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Appendix A: JIM-CAN Protocols Version 1.3

A.1 Memory Map Seen from PCI

BARO Offset Usage Real Size
0x00000 8051 RAM Buffer 2 Kbytes
0x0800 JMDC A TX Buffer (Request) 2 Kbytes
0x1000 JMDC A RX Buffer (Request) 2 Kbytes
0x1800 JMDC A TX Buffer (Reply) 2 Kbytes
0x2000 JMDC A RX Buffer(Reply) 2 Kbytes
0x2800 JMDC B TX Buffer (Request) 2 Kbytes
0x3000 JMDC B RX Buffer (Request) 2 Kbytes
0x3800 JMDC B TX Buffer (Reply) 2 Kbytes
0x4000 JMDC B RX Buffer(Reply) 2 Kbytes
0x4800 JMDC C TX Buffer (Request) 2 Kbytes
0x5000 JMDC C RX Buffer (Request) 2 Kbytes
0x5800 JMDC C TX Buffer (Reply) 2 Kbytes
0x6000 JMDC C RX Buffer(Reply) 2 Kbytes
0x6800 USCM TX Buffer 2 Kbytes
0x7000 USCM RX Buffer 2 Kbytes
BARI1 Offset
0x00 Control Register 4 bytes
0x04 Status Register 4 bytes
0x08 Command/Interrupt Register 4 bytes
0x0C Error Register 4 bytes

Notes:

8051 RAM buffer should be accessed only from 8051.

Control Register is Read/Write from PCI and Read Only from 8051 with auto clear.
Status Register is Read Only from PCI with auto clear and Read/Write from 8051.

Error Register is Read Only from PCI with auto clear and Read/Write from 8051.

Host should check its own ID at initialization and use buffers for other three JIMDCs

according to ID order.
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A.2 Memory Map Seen from 8051

Notes:

Usage Real Size
Address

0x0000 8051 RAM Buffer 2 Kbytes
0x0800 JMDC A TX Buffer (Request) 2 Kbytes
0x1000 JMDC A RX Buffer (Request) 2 Kbytes
0x1800 JMDC A TX Buffer (Reply) 2 Kbytes
0x2000 JMDC A RX Buffer(Reply) 2 Kbytes
0x2800 JMDC B TX Buffer (Request) 2 Kbytes
0x3000 JMDC B RX Buffer (Request) 2 Kbytes
0x3800 JMDC B TX Buffer (Reply) 2 Kbytes
0x4000 JMDC B RX Buffer(Reply) 2 Kbytes
0x4800 JMDC C TX Buffer (Request) 2 Kbytes
0x5000 JMDC C RX Buffer (Request) 2 Kbytes
0x5800 JMDC C TX Buffer (Reply) 2 Kbytes
0x6000 JMDC C RX Buffer(Reply) 2 Kbytes
0x6800 USCM TX Buffer 2 Kbytes
0x7000 USCM RX Buffer 2 Kbytes
0x8000 CAN Controller 1 256 bytes
0x8100 CAN Controller 2 256 bytes
0x8200 Status Register 4 bytes
0x8204 Control Register 4 bytes
0x8208 Command/Interrupt Register 4 bytes
0x820C Error Register 4 bytes

8051 RAM buffer should be accessed only from 8051.
Control Register is Read/Write from 8051 and Read Only from PCI with auto clear.
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Status Register is Read Only from 8051 with auto clear and Read/Write from PCI.
Error Register is Read Only from PCI with auto clear and Read/Write from 8051.

8051 should check its own ID at initialization and use buffers for other JMDCs
according to the ID order.




A.3 Registers Bit Map
A.3.1 Bit map for Control (seen from PCI)

Notes:

Bit map for Status (seen from 8051)

Bits Descriptions Host | 8051
0 Set New Data for IMDC A TX (Request) R/W | R&C
1 Set Read Done for JIMDC A RX (Request) | R/'W | R&C
2 Set New Data for IMDC A TX (Reply) R/W | R&C
3 Set Read Done for JMDC A RX (Reply) R/W | R&C
4 Set New Data for JMDC B TX (Request) R/W | R&C
5 Set Read Done for IMDC B RX (Request) | R/W | R&C
6 Set New Data for JMDC B TX (Reply) R/W | R&C
7 Set Read Done for JMDC B RX (Reply) R/W | R&C
8 Set New Data for JIMDC C TX (Request) R/W | R&C
9 Set Read Done for JMDC C RX (Request) | R‘'W | R&C
10 Set New Data for JIMDC C TX (Reply) R/W | R&C
11 Set Read Done for IMDC C RX (Reply) R/W | R&C
12 Set New Data for USCM TX R/W | R&C
13 Set Read Done for UCSM RX R/W | R&C
14-15 Reserved R/W | R&C
16-23 Reserved R/W | R&C
24-31 Reserved R/W | R&C

R/W : read or write.
R&C : read and clear.

R : read only.
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A.3.2 Bit map for Status Register (seen from PCI)

Bit map for Control Register (seen from 8051)

Bits Descriptions HOST | 8051
0-1 JMDC A TX Status (Request) R&C R/W
2-3 JMDC A RX Status (Request) R&C R/W
4-5 JMDC A TX Status (Reply) R&C R/W
6-7 JMDC A RX Status (Reply) R&C R/W
8-9 JMDC B TX Status (Request) R&C R/W
10-11 JMDC B RX Status (Request) R&C R/W
12-13 JMDC B TX Status (Reply) R&C | R/W
14-15 JMDC B RX Status (Reply) R&C | R/W
16-17 JMDC C TX Status (Request) R&C R/W
18-19 JMDC C RX Status (Request) R&C R/W
20-21 JMDC C TX Status (Reply) R&C | R/W
22-23 JMDC C RX Status (Reply) R&C R/W
24-25 USCM TX Status R&C | R/W
26-27 USCM RX Status R&C | R/W
28-29 Reserved R&C R/W
30-31 Boot command R&C R/W
Bits Boot command Descriptions
00 Reserved
01 Boot from JIMDC A
10 Boot from JMDC B
11 Boot from JMDC C
Bits TX/RX Status Descriptions
00 Reserved Reserved
01 JMDC X Ready USCM Ready
10 JMDC X Busy USCM  Busy
11 JMDC X Error USCM  Error

Notes:
- Status code 00 = reserved
- Status code 01 = Tx done or Rx completed

- Status code 10 = Tx or Rx undergoing

- Status code 11 = Abnormal
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A.3.3 Bit map for Command/Interrupt Register (seen from both sides)

Bits Descriptions Host | 8051 | Signal
0 Host RST 8051 R/W | R&C | Pulse
1 Reserved R R/W latch
2 Host TRQ 8051 R/W | R&C | Pulse
3 En Host IRQ 8051 R R/W latch
4 Reserved R/W | R&C | Pulse
5 Reserved R R/W latch
6 Reserved R/W | R&C | Pulse
7 Reserved R R/W latch
8 8051 Interrupt Host R&C | R/W Pulse
9 En 8051 Interrupt Host R/W R latch
10 8051 Ready Interrupt Host R&C | R/W | Pulse
11 En 8051 Ready Interrupt Host R/W R latch
12 8051 Error Interrupt Host R&C | R/W | Pulse
13 En 8051 Error Interrupt Host R/W | R latch
14 Boot Command Interrupt Host R&C | R'W Pulse
15 En Boot Command Interrupt Host | R/'W R latch
16 Reserved R&C | R/W Pulse
17 Reserved R/W R latch
18 Reserved R&C | R/W Pulse
19 Reserved R/W R latch
20-23 Reserved R/W R latch
24-29 Reserved for 8051 command R R/W latch
30-31 JMDC ID ( Hardware setting) R R latch
A.3.4 Bit map for Error Register (seen from both sides)
Bits Descriptions Host | 8051
0-1 Error for IMDC A TX (Request) R&C | R/W
2-3 Error for JIMDC A RX (Request) R&C | R/W
4-5 Error for IMDC A TX (Reply) R&C | R/W
6-7 Error for IMDC A RX (Reply) R&C | R/W
8-9 Error for IMDC B TX (Request) R&C | R/W
10-11 Error for JIMDC B RX (Request) R&C | R/W
12-13 Error for IMDC B TX (Reply) R&C | R/W
14-15 Error for JIMDC B RX (Reply) R&C | R/W
16-17 Error for IMDC C TX (Request) R&C | R/W
18-19 Error for IMDC C RX (Request) R&C | R/W
20-21 Error for IMDC C TX (Reply) R&C | R/W
22-23 Error for IMDC C RX (Reply) R&C | R/W
24-25 Error for USCM TX R&C | R/W
26-27 Error for USCM RX R&C | R/W
28-29 Reserved R&C | R/W
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| 3031 | Reserved | R&C |R/W |

- Error code 00 = no error
- Error code 01 = Timeout or Controller error
- Error code 10 = Error received

- Error code 11 = Fail received

A.-4 Default Message Buffer Assignment

Message Assignment CAN ID mask

Buffers R/R Source Destination
| JMDC A TX (Request) | JIMDC JIMDC A
2 JMDC_A RX (Request) 1 JIMDC A JMDC
3 JMDC A TX (Reply) 0 JMDC JMDC A
4 JMDC A RX (Reply) 0 JIMDC A JIMDC
5 JMDC B TX (Request) 1 JMDC JMDC B
6 JMDC B RX (Request) 1 JMDC B JMDC
7 JMDC BTX (Reply) 0 JMDC JMDC B
8 JMDC B RX (Reply) 0 JMDC B JMDC
9 JMDC C TX (Request) 1 JIMDC JMDC C
10 JMDC_ C RX (Request) 1 JIMDC C JIMDC
11 JMDC C TX (Reply) 0 JIMDC JMDC C
12 JMDC C RX (Reply) 0 JMDC C JMDC
13 USCM TX Buffer 1 JIMDC USCM
14 USCM RX Buffer 0 USCM JMDC
15 Reserved - - JMDC
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A.5 << AMS CAN Block >> Format
A.5.1 definition of CAN ID

<< AMS CAN Block >> is transmitted as one or several <<AMS CAN packets>> also
known as CAN Data Frames. The extended 29-bit ID’s are used, their formats are shown
below. Do not forget that the 7 most significant bits(ID28~ID22) must no be all equal to 1.
( L. Lebedev, “Data Formats and Communication Protocols”, Nov. 2001)

Mask Description Values
it D
31 28 0 0 Not used, must be 0
30 27 0 FIRST/BC1 CAN Packet sequence flag
29 26 0 LAST/BC2 or special character
28 25 1 R/R Request/Reply flag
27 24 0 R/W Read/Write flag
26 23 1 BUS REQ CAN bus for request
25 22 0 BUS REP CAN bus for reply
24 21 1 NEW “new born” ID flag
23 20 1 S7 Source:
22 19 1 S6
21 18 1 S5
20 17 1 S4
19 16 1 S3
18 15 1 S2
17 14 1 S1
16 13 1 SO
15 12 1 D7 Destination:
14 11 1 D6
13 10 1 D5
12 9 1 D4
11 8 1 D3
10 7 1 D2
9 6 1 Dl
8 5 1 DO
7 4 0 Not used
6 3 0
5 2 0
4 1 0
3 0 0
2
1
0
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DLC [FIRST [LAST [#Req/Rep #Rd/WR |Meanings Header  |Data
/BC1 |/BC2

=0 |0 0 Request(0) [Read(0) Request: read(I) May be May be

=0 |0 0 Request(0) |write(1) Request: write(I) May be May be

=0 |0 0 Reply(1) Read(0) Reply: read(I) No Yes

1=0 |0 0 Reply(1) write(1) Reply: write(I) impossible

=0 |0 1 Request(0) [Read(0) Request: read(L) May be May be

=0 |0 1 Request(0) |write(1) Request: write(L) May be May be

=0 |0 1 Reply(1) Read(0) Reply: read(L) No Yes

1=0 |0 1 Reply(1) write(1) Reply: write(L) impossible

=0 |1 0 Request(0) [Read(0) Request: read(F) Yes May be

=0 |1 0 Request(0) |write(1) Request: write(F) Yes May be

=0 |1 0 Reply(1) Read(0) Reply: read(F) No Yes

=0 |1 0 Reply(1) write(1) Reply: write(F) impossible

=0 |1 1 Request(0) |Read(0) Request: read(F&L) |Yes May be

=0 |1 1 Request(0) |write(1) Request: write(F&L) |Yes May be

=0 |1 1 Reply(1) Read(0) Reply: read(F&L) No Yes

=0 |1 1 Reply(1) write(1) Reply: write(F&L)  |impossible

=0 0 0 Request(0) |Read(0) Request : Next No No

=0 0 0 Request(0) |write(1) Request : Next No No

=0 0 0 Reply(1) Read(0) Reply : Next No No

=0 0 0 Reply(1) write(1) Reply : Next No No

=0 0 1 Request(0) [Read(0) Request : Error impossible

=0 0 1 Request(0) |write(1) Request : Error impossible

=0 0 1 Reply(1) Read(0) Reply : Error No No

=0 0 1 Reply(1) write(1) Reply : Error No No

=0 1 0 Request(0) [Read(0) Request :Abort No No

=0 1 0 Request(0) |write(1) Request : Abort No No

=0 1 0 Reply(1) Read(0) Reply : Abort No No

=0 1 0 Reply(1) write(1) Reply : Abort No No

=0 1 1 Request(0) |Read(0) Request : End Not used

=0 1 1 Request(0) |write(1) Request : End Not used

=0 1 1 Reply(1) Read(0) Reply : End No No

=0 1 1 Reply(1) write(1) Reply : End No No
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A.5.2 AMS CAN Block Header

AMS Data Block Primary Header (Block ID)

IS4 |13 12(11{10|9 (8|7 |6 |54 |3 |21]0
Bl | BO| A8 | A7 | A6 | AS| A3 |A3 | A2 |A1 |AO | T4 | T3 | T2 | T1 | TO
Block Node address Data Type
Type
\
\
29-bit Identifier
- ID25(1D24 - ID12(ID11|ID10| ID9 I]}l( ID7 | ID6 | ID5 -
- Bl|[BO| - |D7|D6|D5|[D4|H3|D2|{DI|DO| -
- Block -- Destinatio A/ddress (8bits) --
Type /
v
AMS CAN Block Header
71615432 (1]0
B1 | BO T4 | T3 | T2 | T1 | TO
Block Data
Type Type
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A6 Protocol between Host and 8051
A.6.1 Block Structure

Data can be cut into sub-blocks since the limitation of buffer

size. The format of sub-block 1s shown below.

Length 0 One of IMDC Xs,
Header 0(ID) | or USCM
N Sub-block 0| 1X/RX DPRAM
Sub-blogk Buffers
0
Length 1
Header 1(ID)
Sub-block Sub-block 1
1
Length n
Header n(ID)
Sub-block Sub-block n
n

A.6.2 Generic description

A. Procedure of host sending out one sub-block via TX(i) buffer

1.

Host writes data length, sub-block header (CAN ID), and data into the corresponding
TX(i) bufter.

Host writes a “set new data” bit of this TX (i) in Control register.

Host writes Host IRQ 8051 in Command/Interrupt register. Set “1” to this bit and then
hardware will generate a pulse automatically. This pulse will interrupt 8051.

After got an interrupt, 8051 reads Status register to check which TX(i) buffer got the
“new data”. This “set new data” bit will be automatically cleared by hardware after
reading the Status register.

8051 reads length, sub-block header (CAN ID), and data from the buffer of TX(i) and
sets “Busy” bits in the Control register of TX(1).

If the length of sub-block of TX(i) exceeds one packet length of CAN (8Bytes), 8051
will cut sub-block into several packets and sends packets one after another. After
transmitting each packet, 8051 waits for reply “next”, “end”, “error” or “fail”.
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7. When all of the sub-block data have been transmitted, 8051 sets “Ready” bits in
Control register of this TX(1) buffer and sends an interrupt to host to inform host by
setting 8051 Ready Interrupt Host bit in the Command/Interrupt register.

8. On errors (controller error, received “error” replay, or received “fail” reply), 8051
writes “error type” in Error register of TX(i) and “error” code in the Control register
of TX(i). Then 8051 sends an interrupt to host by setting 8051 Error Interrupt Host
bit.

9. After host got an interrupt, host reads Status register to checks “TX(i) status” and also
reads “error type” bits from Error register if “error” bit is set.

10. Host prepares to send another data.

B. Procedure of host getting one sub-block via RX(j) buffer from 8051

1. When 8051 received one packet, it moves the packet to the corresponding RX(i) buffer.
If it is the first packet, it should leave the first unit empty for length and save the
CAN ID to the second location.

2. 8051 sets “Busy” bits of this RX(j) buffer in the Control register.

3. 8051 checks the CAN ID and data type of AMS CAN header. If it is a “boot” command,
it goes to the special procedure for “boot” command. (?) (TBD) else goes to step 4.

4. After successfully receiving each packet, 8051 checks the value of CAN ID.DLC. If
CAN _ID.DLC is not equal to zero, then 8051 will send “next” reply to source.
Otherwise, the packet is recognized as the reply:token for acknowledge TX(j)
transmitting data.

5. 8051 packs packets into sub-block of RX(i) buffer. Repeat 4 until the end of RX(j)
bufter or the last packet.

6. 8051 should write the total length to the first location.

7. 8051 sets “Ready” bits in Control register of the RX(j) and sends an interrupt
8051 Ready Interrupt Host to host.

8. After got an interrupt, host checks which buffer got “new data”.

9. Host reads length, sub-block header, and data from RX(j) buffer.

10. Host sets “read done” bit and Host IRQ 8051 bit in Command/Interrupt register to
interrupt 8051.

11. 8051 clears Status register bits of this RX(j) buffer. Repeat steps 1-11.

12. On error, 8051 writes “error code” to Error register and sets both “error status™ bits and
“error type” bits for this RX buffer in the Control register. Then 8051 sends an
interrupt to host.

13. Host checks “error” bit. If “error” bit is set, host reads “error type” from Error register.
Host will decide what to do.

C. Procedure of Receiving “Boot” Command

Host will decide what to do. (To Be Determined.)
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A.6.3 Software flow (preliminary)

HOST Power ON

A

Initilization
(1) Clear registers
(2) Read IMDC ID

A

8051 Power ON

\

Initilization
(1) Clear registers
(2) Read IMDC ID

(3) Set Message Buffers

\

Host procedures i; Vemé Registers E‘ venté
A
g
=
\i
DPRAM Buffers
A
TX_A TX_A T RX_A
TX_B TX_B USCM RX B
X _C X C RX_C
(Request) (Reply) (Reply)

8051 procedure

A

Events Control

RX_A

RX B

RX C
(Request)

RX
USCM

\ J

\ J

Message Boxes of CAN #1

Y

4

Message Boxes of CAN #2
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JIM_CAN software pseu-program 1is shown in the page 27-29. They include:
TX Events() ,RX Events(), Do packet TX(i), Received B C RX(i), and Received F_L_RX(i)
procedures. These procedures are used to explain whole software flow we are going to implement the
ASMO02 JIM_CAN software in 8051. They are just preliminary design for handling the AMS02
CAN bus communications. Because the AMS02 CAN protocol allows for multiple masters
access. It will be more complicated than AMS01 CAN protocol, only one master (MCC). In
order to communicate with the other three bus masters(JMDCs) and several USCMs, an event
control procedure is applied to deal with the CAN bus events and Host computer events by
checking event registers (Control/Status/Interrupt/Error), the dedicated TX(i) buffer, RX(i)
buffer and dedicated CAN message buffer. For more detail descriptions of TX(i)/RX(i) buffer
map and control/ status/ interrupt register, .., etc., please refer to the section 1-5 of this
document.

In the event control procedure, each event generated by Host computer or
CAN controllers has the same priority. They share the CPU time resource by
turns. Therefore a data structure is needed to store the job status of every TX(i)
buffer event and RX(I) buffer event. The Do_packet_TX(i) procedure is applied to implement the
data transmission of Request:Write, Reply:Read, Request:Read. Each TX(1) event has its own Finite
State Machine but share the same transmission procedure. When call this
procedure, just one CAN packet is transmitted and then will go to next State by
next turn. The next state of TX(i) event may depend on the RX(i) Reply:token
which is obtained by Received B C_RX(i). The Received F_L_RX(i) procedure is used to handle
packet data collection for one sub-block of RX(i) buffer and auto reply “next”, “error”, “abort”, and “end”
when received ID.DLC !=0. The main goal of Received_B_C_RX(i) procedure is to recognize the meaning of
replying message for changing TX(i) state when received ID.DLC ==0.

This proposal “JIM_CAN protocol between Host computer and 8051
microprocessor” is based on documents of “Data Formats and communication
protocols” and the discussion of Dr. Cai, and Dr. Liu in the meeting at CSIST,
November 2001. Some conditions of “Error”, “Fail”, “Abort” are still not very
clear defined yet. We need more discussion with Dr. Cai and Prof. A. Lebedev. In
other words, this protocol will be updated according to system requirement.
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TX Events( ) // this routine may be called by interrupt event or polling loop
For all TX(i) do

{

}

If

If

End

Host Control register.TX(i) == “Set new data” then
TX(i).mode <= TX data; Do packet TX(i);

8051 Control register. TX(i) == “Busy” then

Do packet TX(1);

for;

Do_packet_TX(i)

{

Switch(TX(1).mode)

Case

Case

Case

TX data:
If (block type of TX(i) is request:write or reply:read) then
{ If (First packet or First&Last packet) then
If ( request:write ) then
TX CAN(TX(1).ID+TX(i1).Header+Data(TX(i).pointer));
Else { TX CAN(TX(i).ID+Data(Tx(i).pointer)); }
Tx(i).pointer <= Tx(i).pointer +DLC;
TX(i).length <= TX(i).length -DLE;
8051 Control register. TX(i) <= “Busy”’;
TX(1).mod <= Wait_Reply;
Else If (Intermediate packet) then
TX CAN(TX(i).ID+Data(Tx(i).pointer));
Tx(i).pointer <= Tx(i).pointer +DLC;
TX(1).length <= TX(i).length -DLE;
TX(i).mod <= Wait_Reply;
Else //Last packet
TX CAN(TX(i).ID+Data(Tx(i).pointer));
TX(1).mod <= End; }
Else If ( block type of TX(i) is request:read ) then
{ TX CAN(TX(1).ID+TX(1).Header+Data(TX(i).pointer));
TX(i).mod <= End; }
Break;
Wait_Reply:
If TX(i).length >0 then
{ If (block type of TX(i) is request:write or reply:read ) then
If (RX(i).status.token = “request:next” or “reply:next”) then
TX(1).mod <= TX data;
Else {
Int reg.8051 error interrupt host <= ‘1’;
TX(i).mod <= Abnormal; }
}
Else { 8051 Control register. TX(i) <= “Ready”;
Int reg.8051 ready interrupt host <= ‘1’;
TX(i).mod <= TX data; }
Break;
End :
If RX(i).status.token == “Reply: End” then
{ 8051 Control register. TX(i) <= “Ready”;
Int reg.8051 ready interrupt host <= ‘1’;
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TX(i).mod <= TX data; }
Else If RX(i).status.token == “Error” then
TX(i).mod <= Abnormal;
Break;
Case Abnormal:

8051 Control_register. TX(i) <= “Error”;
Error_register <= Error Type;
Int reg.8051 error interrupt host <= ‘1’;

Break;
§

RX Events( ) // this routine may be called by interrupt event or polling loop
{ For all RX(i) do
If Host_Control register. TX(i) == “Set Read done” then
{ IfRX(i).can.packet status == ( Error or Time out Or Abort ) then
{ Reply (Error or Abort);
8051 Control register.RX(i) <= “Error”;
Error_register.RX(i) <= Error Type; }
Int reg.8051 Error interrupt host <= 1; //Generate interrupt to Host;
Else If RX(i).can.packet.status == OK then
If RX(i).packet.ID.DLC !=0then Received F L RX(i);
Else Received BC RX(i);

b
End for;
}
Received_F_L_RX(i)
{
Switch()

Case ( RX(i).packet.ID.first == 1 and RX(i).packet.ID.last==0):
Move CAN block header and CAN data to DPRAM(RX(i).pointer);
Update RX(i).pointer and R(x).data_length= R(x).data_length+DLC;
If CAN_block header.data_type == “boot” then
8051 Control register.Boot <= boot.RX(i);
Int reg.Boot_interrupt_host <= 1; /Generate interrupt to Host;
Else
If ( can ID is request:write or reply:read ) then
8051 Control register.RX(i) <= “Busy”; Reply “Next” ;
Else If (can ID is request: read ) then
8051 Control register.RX(i) <= “Ready”;
Int reg.8051 ready interrupt host <= 1;
Break;
Case ( RX(1).packet.ID.first == 1 and RX(i).packet.ID.last==1):
Move CAN_ block header and CAN_data to DPRAM(RX(i).pointer);
Update RX(1).pointer and RX(i).data length= RX(i).data length+DLC;
8051 Control register.RX(i) <= “Ready”;
Int reg.8051 ready interrupt host <= 1; // interrupt Host;
Break;
Case ( RX(1).packet.ID.first == 0 and RX(i).packet.ID.last==0) :
Move CAN block header to DPRAM(RX(i).pointer);
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Update RX(i).pointer and RX(i).data length= RX(i).data_length+DLC;
If RX(i).data_length > Buffer length -8 then
{Move RX(i).data length to DPRAM(RX(i).length);
RX(i).pointer<=8; RX(i).data_length=0;
8051 Control register.RX(i) <= “Ready”;
Int reg.8051 ready interrupt host <= “1’; // interrupt Host;
h
Reply “Next”;
Break;
Case ( RX(i).packet.ID.first == 0 and RX(i).packet.ID.last==1):
Move CAN block header to DPRAM(RX(i).pointer);
Update RX(i).pointer and RX(i).data_length= RX(i).data_length+DLC;
Move RX(i).data_length to DPRAM(RX(i).length);
8051 Control register.RX(1) <= “Ready”;
Int reg.8051 ready_interrupt host <= ‘1’; // interrupt Host;

Break;
}
Received_ B_C_RX(i)
{

Case ( RX(i).packet.ID.BC1 ==0 and RX(i).packet.ID.BC2==0):
If RX(i).packet.ID.request == 1 then
RX(i).status.token <= “Request: Next”;
Else
RX(i).status.token <= “Reply: Next” ;
Break;
Case ( RX(i).packet.ID.BC1 ==0 and RX(i).packet.ID.BC2 ==1):
If RX(1).packet.ID.request == 1 then
RX(i).status.token <= “Impossible”;
Else
RX(i).status.token <= “Reply: Error”
Break;
Case ( RX(i).packet.ID.BC1 ==1 and RX(i).packet.ID.BC2==0):
If RX(1).packet.ID.request == 1 then
RX(i).status.token <= “Request: Abort”;
Else
RX(i).status.token <= “Reply: Abort”
Break;
Case ( RX(i).packet.ID.BC1 ==1 and RX(i).packet.ID.BC2 ==1):
If RX(i).packet.ID.request == 1 then
RX(i).status.token <= “not used”;
Else
RX(i).status.token <= “Reply: End”
Break;

b

b

5
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A.7 Examples of Communication Protocol via CAN Bus

A. Write Request(1)
CASE 1:

IMDC1 Request:Write(F&L) USCM
O)&E L )&#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination) _
0)&(1 :1 )& )&(1 )&(1 )&(0 )&(0 )& (00000001)&(100000001) + Header + Data

Reply:Abort
Q)&(B 1:B2)&#Req/R)&#HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)
O)&(1 : 0 H&(1 )&(1 )&(1 )&(1 )&(0)&(10000001)&(000000001) + DLC=0

Set these Mask bits in USCM RX message buffer

CASE 2:

IMDC1 Request:Write(F&L) USCM
O)&EF :L )&#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination) >
O)&(1 :1 )& )&(1 )&(1 )& )&(0 )&(00000001)&(100000001) + Header + Data

Reply:End
Q)&(B 1:B2)&#Req/R)&#R/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)
O)&(1 :1)H)&( )&(1 )&(1 )&(1 )&(0)&(10000001)&(000000001) + DLC=0

CASE 3:

IMDC1 Request: Write(F) USCM

O)&(EF L )&#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination) -

@& :0 )&(© )&(1 )&(1 &0 )&(0 )&(00000001)&(100000001) + Header + Data
Reply:Next

Q)&(B 1:B2)&#Req/R)&#HR/W)& (bus_req)&(bus_rep)&(N)&(Source )& (Destination)

&0 :0)H&(1 )&(1 )&(1 )&(1 )&(0)&(10000001)&(000000001) + DLC=0

Request:Write(L)

O)&EF :L )&H#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)

0)&(O 1 )H)&(© )&(1 )&(1 &0 )&(0 )&(00000001)&(100000001) + Data
Reply:End

Q)&(B 1:B2)&#Req/R)&#HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)

)& 1 )& )&(1 )&(1 )&(1 )&(0)&(10000001)&(000000001) + DLC=0

\
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CASE 4:

IMDC1 Request:Write(F) USCM
O)&E L )&#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination) _

0)&(1 0 H)&(©O )&(1 )&(1 )& )&(0 )&(00000001)&(100000001)+Header+Data[0..6]
Reply:Next
Q)&(B 1:B2)&#Req/R)&#HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)

0)&O : 0 H&(1 )&(1 )&(1 )&(1 )&(0)&(10000001)&(000000001) + DLC=0
Request: Write(I)
O)&E :L )&H#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)

0)&(0 0 H&(©O )&(1 )&(1 )&(0 )&(0 )&(00000001)&(100000001) + Data[7..14]
Reply:Next

Q)&(B 1:B2)&#Req/R)&#HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)

()& : 0 &1 )&(1 )&(1 )&(1 )&(0)&(10000001)&(000000001) + DLC=0
Request: Write(I)

(O)&EF L )&H#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination) >

0)&©O 0 )& )&(1 )&(1 )&(0 )&(0 )&(00000001)&(100000001) + Data[15..23]

Reply:Next
Q)&(B 1:B2)&#Req/R)&#HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)

0)&(O : 0 H&(1 )&(1 )&(1 )&(1 )&(0)&(10000001)&(000000001) + DLC=0
Request:Write(L)
O)&EF :L )&H#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)

0)&(O :1 )& )&(1 )&(1 )& (0 )&(0 )&(00000001)&(100000001) + Data[24..31]
Reply:End

Q)&(B 1:B2)&(#Req/R)&#HR/W)&(bus_req)&(bus_rep)&(N)&(Source )&(Destination)
O)&(1 =1 H)&((1 )&(1 )&(1 )&(1 )&(0)&(10000001)&(000000001) + DLC=0

.
-

[
|

CASE 5:

IMDC1 Request:Write(F) USCM
O)&EF :L )&#HReg/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination) L

O)&( :0 )& )&(1 )&(1 )&(0 )&(0 )&(00000001)&(100000001)+Header+Data[0..6]
Reply:Next
Q)&(B 1:B2)&#Req/R)&(RAW)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)

0)&O 0 H&(1 )&(1 )&(1 )&(1 )&(0)&(10000001)&(000000001) + DLC=0
Request: Write(I)

O)&E L )&#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)
&0 0 H)&(©O )&(1 )&(1 )& )&(0 )&(00000001)&(100000001) + Data[7..14]

Reply:Abort
Q)&(B 1:B2)&#Req/R)&#HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)

&1 :0)H&(1 )& (1 )&(1 )&(1 )&(0)&(10000001)&(000000001) + DLC=0

.
-
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CASE 6:

IMDC1 Request: Write(F) USCM
(O)&EF L )&#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination) _

0)&(1 0 H)&(©O )&(1 )&(1 )& )&(0 )&(00000001)&(100000001)+Header+Data[0..6]
Reply:Next
Q)&(B 1:B2)&#Req/R)&#HR/W)& (bus_req)&(bus_rep)&(N)&(Source )& (Destination)

&0 : 0 H&((1 )&(1 )&(1 )&(1 )&(0)&(10000001)&(000000001) + DLC=0
Request: Write(I)
O)&(EF L )& #HRea/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )&(Destination)

0)&(©O :0 )& )&(1 )&(1 )&(0 )&(0 )&(00000001)&(100000001) + Data[7..14]
Reply:Error X

(Q&(B1:B2)&(#Rea/R)&HR/W)&(bus req)&(bus rep)&(N)&(Source  )&(Destination)

&0 1 )& )&(1 )&(1 )&(1 )&(0)&(10000001)&(000000001) + DLC=0
Request:Write(F)

O)&EF :L )&#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination) >

O)&((1 :0 )&(© )&(1 )&(1 &0 )&(0 )&(00000001)&(100000001)+Header+Datal0..6]

Reply:Next
Q)&(B 1:B2)&#Req/R)&#HR/W)& (bus_req)&(bus_rep)&(N)&(Source )& (Destination)

()& : 0 &1 )&(1 )&(1 )&(1 )&(0)&(10000001)&(000000001) + DLC=0

X Request:Write(F)
(O)&EF L )&F#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination) -
&1 :0 H&O )&(1 )& (1 )&(0 )&(0 )&(00000001)&(100000001)+Header+Datal0..6]

Reply:Next
Q)&(B 1:B2)&#Req/R)&#HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)

& :0)H&(1 )&(1 )&(1 )&(1 )&(0)&(10000001)&(000000001) + DLC=0
Request:Write(I)

O)&EF :L )&#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)

)& :0 )&(© )&(1 )&(1 &0 )&(0 )&(00000001)&(100000001) + Data[7..14]

Reply:Next
Q)&(B 1:B2)&#Req/R)&#HR/W)& (bus_req)&(bus_rep)&(N)&(Source )& (Destination)

&0 : 0 H&((1 )&(1 )&(1 )&(1 )&(0)&(10000001)&(000000001) + DLC=0
Request:Write(L)
O)&(EF L )&#HRea/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )&(Destination)

0)&(O :1 H&(O )&(1 )&(1 )&(0 )&(0 )&(00000001)&(100000001) + Data[15..23]
Reply:End
(9)&(13 1:B2)&#Req/R)&#HR/W)& (bus_req)&(bus_rep)&(N)&(Source )& (Destination)

O&(1 1 )& )&(1 )&(1 )&(1 )&(0)&(10000001)&(000000001) + DLC=0

-
|

[
|

[
|
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B. (Write and then) Read Request(1)

CASE 1:

IMDC1 Request:Read(F&L) USCM
O)&EF :L )&#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination) >
0)&(1 :1 H)&(©O )&(0 )&(1 )& )&(0 )&(00000001)&(100000001) + Header + Data

Reply:Abort
Q)&(B 1:B2)&#Req/R)&#R/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)
O)&(1 : 0 H&( )& )&(1 )&(1 )&(0)&(10000001)&(000000001) + DLC=0

~ 7

Set these Mask bits in USCM RX message buffer

CASE 2:

IMDC1 Request:Read(F&L) USCM
()& EF L )&#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination) >
O)&(1 :1 H&(© )& (0 )&(1 )&(0 )& )&(00000001)&(100000001) + Header + Data

Reply:End
Q)&(B 1:B2)&#Req/R)&#HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)
O)&(1 : 1 )& )& )&(1 )&(1 )&(0)&(10000001)&(000000001) + DLC=0

CASE 3:

JMDC1 Request:Read(F&L) USCM

(O)&EF L )&F#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination) >

O)&(1 :1 H&(O )& )&(1 )&(0 )&(0 )&(00000001)&(100000001) + Header + Data
Reply:Read(F&L)

Q)&(F 1L )&#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)

O)&(1 : 1 )&(1 )&(0 )&(1 )&(1 )&(0)&(10000001)&(000000001) + Slave_Data
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CASE 4:

IMDC1 Request:Read(F&L) USCM
O)&(F L )&#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination) >
0)&(1 :1 )& )&(0 )&(1 )&(0 )&(0 )&(00000001)&(100000001)+Header+Data[0..6]

Reply:Read(F)
Q)&(F L )&#Reg/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)

& :0 )& )&(0 )&(1 )&(1 )&(0)&(10000001)&(000000001) + USCM_data[0..7]

Request:Next
0)&B1 :B2 )Y&#HReq/R)&HR/W)&(bus_req)&(bus_rep)&N)&(Source )& (Destination)
0)&©O :0 )& )&(0 )&(1 )& )&(0 )&(00000001)&(100000001) + DLC=0

\

Reply:Read(L)
Q)&(F 'L )& #Req/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)
0)&(O : 1 )& )&(0 )&(1 )&(1 )&(0)&(10000001)&(000000001) + USCM_data[8..15]

CASE 5:

IMDC1 Request:Read(F&L) USCM
(O)&(FE L )&#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(IN)&(Source )& (Destination) -
0)&(1 :1 H)&(O )&(0 )&(1 )&(0 )&(0 )&(00000001)&(100000001)+Header+Data[0..6]

Reply:Read(F)
Q)&(F L )&#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(IN)&(Source )& (Destination)

@& :0 )& )&(0 )&(1 )&(1 )&(0)&(10000001)&(000000001) + USCM_datal0..7]

Request:Next
O0)&B1 :B2 )&#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)
O)&©O 0 )& )&(0 )&(1 )&(0 )&(0 )& (00000001)&(100000001) + DLC=0

\

Reply:Read(])
Q)&(F L )& #Req/R)&HR/W)&(bus_req)&(bus_rep)&(N)&(Source )& (Destination)
O0)&O : 0 &1 )&(0 )&(1 )&(1 )&(0)&(10000001)&(000000001) + USCM_data[8..15]

Request:Next
0)&B1 :B2 )Y&#HReq/R)&HR/W)&(bus_req)&(bus_rep)&N)&(Source )& (Destination)

@& 0 )H&(O )&(0 )&(1 )&(0 )&(0 )&(00000001)&(100000001) + DLC=0

\

Reply:Read(L)
(9)&(13 L )&#HReq/R)&HR/W)&(bus_req)&(bus_rep)&(IN)&(Source )& (Destination)

@&O 1 )& )&(0 )&(1 )&(1 )&(0)&(10000001)8(000000001) + USCM_data[16..23]
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