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1. Introduction

LKV-316A CPU boarde= VMEbusZ board2ZM MotorolaAt2l PowerPC coredt WA= embedded
communication processor®! MPC8602 AI25t0 LDAds1 CHIIs2 JtsotA ot
£ o0 1202 0IEY! ZEQ 2J12 S8E Alelg ZEQ 2& ZEJ HEL ) UL SAE ZEE=

RS232 L= RS485 S410| Jts&LICH

SLICH Front panel

Hl

LSt TM-8 Transition Modules & =& [ 8J12 RS232/RS485 Alelgd S4& ZEE FIIE = QU
S0 TM-16 Transition Modules & =& [ 16902 RS232/RS485 serial S&l LEE FIIE = USU

Ct. S8 Transition ModuleS AF2oIA %10 VMEbus P2 HUES SoilMd 16JH2 RS232 Alelgd ZE
EXNE & £ USLICH BEE WOl ARCnet mezzanine board& E&otH VMEbusE SollAl ARCnet &
A

e JtseLth

VMEbusOllAl= system controller Jls 1t MasterJls, Slavedls, Interrupt handlerd|IS€ JHXID 9
SLICH 25 W0l 32 MB SDRAM, 1 MB EPROM, 512 KB RTC/NVRAM, 4 MB Flash Memory, 1TMB SRAM
2 XD UAHAN TS applicationtl AFEE &= JUESE SBHETNH USLICH OSE2= VxWorksIt X3 E
LIC}.
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1.1. Board Specification

1.1.1. CPU

Processor : MPC860SR 50 MHz

1.1.2. Memory

Memory : EPROM 1Mbyte (512KB x 2)
SDRAM 32MByte
RTC/NVRAM 512Kbyte
Flash Memory 4Mbyte
SRAM 1Mbyte (VMEbusOI A access Jts)
Serial EEPROM 128Byte

1.1.3. Serial Communication Port

Front panel RS232 1 port (MPC860 SCC2 port)

Front panel RS232/RS485 1 port (Jumper selectable MPC860 SCC3 port)

Serial Controller XR16L7885 201 AFZ30d TM 2t HAGHN 16 JHQl RS232/RS485 port2t interface
TM3tE= pin header type 52 pin connector 204 AFE3H0 &2

1.1.4. Ethernet

Front panel Ethernet 1 port (MPC860 SCC1 port)

1.1.5. Console (Monitor Port)

Front panel RS232 Console 1 port (MPC860 SMC1 port)

1.1.6. Watch dog time out reset

H/W = S/WOIA enable/disable Jts reset £l & 1.6x

1.1.7. 8 bit DIP switch

2009-03-03 9/37
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1.1.8. Front panel

RUN LED, VME LED, DIAGO LED, DIAG1 LED, FAIL LED, SYSCON LED
Reset switch
RJ45 4 port — Ethernet port, RS232 2 port, Console port

1.1.9. VMEbus Interface

VMEDbus interface
System controller function (system clock driver X&)
VMEbus A32/A24/A16, D32/D16/D08 Master function
VMEbus A32/A24, D32/D16/D08 Slave function
VMEDbus Interrupt handler function

VMEbus Interrupt requester function

1.1.10. Board Dimension

Board Size : 160 mm X 233.35 mm (Jt2 X M)

1.1.11. Power Consumption

LKV-316A CPU board 4H|&& : +5VDC 3A (ZlH)

2009-03-03 10/37
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2. Hardware

2.1. Block Diagram

_— VMEbus P1 VMEbus P2 —
|
Buffer
[
Arcnet i MB EPLD
Clvlo?]znz:g;gr SRAM (VMEbus Interface) ™

Connector
| 4MB *| o
Buffer 32 MB Flash o
SDRAM Memor XR 16L788 t é

| y Serial 0
T Controller 0 -
? o

0
MPC860 1 M8 512 KB LI B
EPROM RTC/NVRAM oy
Controller 1 | |5
[ N

Watch dog time out ‘
Reset ‘ ‘ ‘
Ethernet | | 1RS232, and 1RS232/RS485 | |  RS232

10BaseT Serial Port Console Port

I8 1. LKV-316A 28 &
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1.2. 28Y Jls
1.2.1. MPC860

MPC8602 WE0U PowerPC core2t CPMOI2tE SAMES0| LHEGHD JUNAN 2HFH processing
powers JIXI0 SAl0 #E S&X2IE JisotH ELICH &£ ol JbXl timer (Watch dog time out
reset J|S E8), general purpose 1/0 port S0| MZ2E | CHLst 229 AFZ0| JIsSELICH

\ Embedded PowerPC core
\ 4 Kbyte data cache and 4 Kbyte instruction cache
v MMUs with 32 entry TLB, fully associative instruction and data TLBs
v MMUs support multiple page sizes of 4, 16, and 512Kbytes, and 8 Mbytes
\ Memory Controller
\ General purpose timers
\ Software watch dog and reset controller
\ Seven external interrupt request (IRQ) lines
v Communications processor module (CPM)
— RISC controller
— Up to 5 Kbytes of dual-port RAM
\ Four baud rate generators
\ Four SERIALs (serial communication controllers)
\ Two SMCs (serial management channels)
\ Low power support
\ 3.3 V operation with 5=V TTL compatibility
\ 357 pin ball grid array (BGA) package

% MPC860 processore @& Jls2 & FI0H 8529 T2 AIAMLICH

1 = st MPC8600= 7712l chip select ping JtXI LD JA=0l 222l chip select pin0il= dynamic
bus sizing0l Jts&LICH. = AX Sl devicell data port size= 8 bit (HE X RTC/NVRAMS) size Ol
X2t chip select pinOllAl 8 bit deviceZ setting of =22 programmer= device2l data sizelll &f 2!
Ol data sizeE &0t program& =+ USLICEH 01X MPC860 processordt 8 bit2 A& E devicelll
Ol2 32bit2 accessIt S0{IIH 8 bit accessE 48 HZGHAM accessdiFe= JlssS LELICH (01AHS

2 E dynamic bus sizing0l2t) £5LICH)

2009-03-03 12/37
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1.2.2. SDRAM

U82, U830l 22t 16Mbytes & 32Mbytes® SDRAM(synchronous dynamic random access
o]

memory)0| =T ASLICH

1.2.3. EPROM

LKV-316ACPUboard0ll A= S JHSl EPROME ArZ&LICE. U760] even byte EPROM OIH U670l
ODD byte EPROM ZLICH. 27C020 (256 Kbyte), 27C040 (512 Kbyte)2 AIEE = U220 27C040S 24
ArZ Al EPROMY S22 1 Mbyte (512Kbyte X 2) Jt ELICH

Default2 EPROMO| boot deviceZ setting & U220 J14, J152 jumper2 settingll 2t boot
deviceJl Flash MemoryJdt € 4= & USLICH EPROMS access time2 Z=/H 300 ns MHAl JtsEHLILCH.

EPROMO| boot device [ Flash MemoryJt boot device & [H

1M COXFFCOOOOO
2 M COXFFDOOOOO
3 M COXFFEOOOOO
4 M COXFFFOOOOO

0xFA000000

o

0xFA100000

o

0xFA200000

o

0xFA300000

L

& 2. Flash Memory Jt boot device € [ address mapping

2009-03-03 13/37
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1.2.4. EEPROM

LKV-316A CPU board= board IDE XI&3tI)| fIGtH 128 bytell serial EEPROMEZ JtXI ] /JUSLICEH 0=
Ethernet MAC address S0| & &LICH

* EEPCS* (CS*) : (L1ST4/L1RQa*/PC12)

* EEPSK (SK)  : (L1ST3/L1RQb*/PC13)

* EEPDI (DI) @ (L1ST2V/RTS2%/DREQ1%/PC14)
* EEPDO (DO) : (L1ST1/RTS1+/DREQO+*/PC15)

1.2.5. Flash Memory

LKV-316A CPU board0ll &&= Flash Memory= 4 Mbytes2 &= JtA LD USLICH 128Kbyte
A 32002 block2Z LA USLICH block €2 102 0142 erase cycleg Jt& = USLICH
access time2 120 nsYLICt. J14, J152] settinglil [2t boot devicedt 2 = USLICH Ol address
= 18 22 20! dH&ELICH Flash MemoryJt boot deviced [H Flash Memory2l 4Mbytes E2 M2
AEdtei] g ol MPC860 initial 2Z0IA brO registeret or0 registerdt XA setting=l | U=XE
(0]

SHolgtLICH. 08 2= Flash Memory2| addressJt 2BHAIE Al boot device2 ASE A2l addressSl
BH3lE LIEFH ZILICH LEFAFZ A0 OxFD3000000 M&E programOl Flash MemoryJt boot device
b E¥Y =S [ OxFFFO0000 B X2 HFHH = booting=l Hl & LIC}.

1.2.6. RTC/NVRAM

A== 4 Q= RTC/NVRAM (real time clock/Non-volatile random access memory)2 512Kbytes

RTC/NVRAM(DS1647)01 & =& LICt. 128Kbytes RTC/NVRAME & & DS & LICH

LKV-316A CPU board0ll #=% | &6t=l= RTC/NVRAME XA Lithium batteryJt LHAZI O QUD|
20 MY off AEHHAMEZ 108 0|4l dataE KRAE = USLICH R0 onTH Us AEHHM=E
boardlil 22 AAS A0t M0l RTC/NVRAMS! Lithium battery2l A2= gI&LICH

2009-03-03 14/37
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1.2.7. SERIAL Controller(XR16L788)

LKV-316A CPU board0ll= SIH2 SERIAL XR16L788 chip0l &= UASLICH 0] &2 8 portl
serial port& HIOHE £ U serial controllerLICH. TM boarde= 0] &3 HZE O JUASLICH 0] &2
board resetAll resetTI OxFBO000020 OxFFE write 22 M resetsS & %= US

base access address= 0xF80000000 2t 0xF9000000E ArZEHLILE.

TM board®?t HZ A2l TM EZE2 XR16L788 & 12 mapping2 # 4-1 It Z=LICH

H 1. XR16L788 port mapping
TM board CH # XR16L788 Channel #

CHO UART channel 0
CH 1 UART channel 1
CH?2 UART channel 2
CH3 UART channel 3
CH 4 UART channel 4
CH5 UART channel 5
CH®6 UART channel 6
CH7 UART channel 7

TM board CH # |[XR16L788 Channe?2 #

CH 8 UART channel 8
CH9 UART channel 9
CH 10 UART channel 10
CH 11 UART channel 11
CH 12 UART channel 12
CH 13 UART channel 13
CH 14 UART channel 14
CH 15 UART channel 15

2009-03-03 15/37
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3. Hardware & &

3.1. ADDRESS MAP

LKV-316A

2 =9 Address Map2 Ofeiel HEeF 20| A EICH.

H 2. LKV-316A £2E£2| Address Map

Address

Ab &

0x0000 0000

0x01FF FFFF

SDRAM (32 Mbytes)

0x0100 0000

OXEFFF FFFF

VMEbus Extended Address (3.6 Gbytes)

0xF000 0000

OXFOFF FFFF

VMEDbus Standard Address (16 Mbytes)

OxF100 0000

OxF10F FFFF

SRAM (1Mbytes)

0xF200 0000

0xF207 FFFF

NVRAM (512 Kbytes)

0xF300 0000

OXF3FF FFFF

RESERVED

0xF400 0000

O0xF400 FFFF

VMEbus Short Address (64 Kbytes)

0xF500 0000

FAIL LED OFF

0xF500 0002

FAIL LED ON

0xF600 0000

Dip switch read 0

0xF600 0001

VMEbus interrupt request status read

0xF700 000X

VMEbus Interrupt Acknowledge

0xF800 000X

SERIALO chip select

0xF900 000X

SERIAL1 chip select

0xFAQ00 000X

ARCS chip select

0xFB0OO 0000

VMEbus Interrupt vector write register

0xFBOO 0000

VMEDbus Interrupt Vector register

0xFBOO0 0001

VMEbus Interrupt request register

0xFB0OO 0002

Reserved

0xFCO00 0000

SERIAL Reset

0xFCO00 0001

Watch dog timer Disable/Enable

0xFDO00 0000

OXFD3F FFFF

Flash Memory (4Mbtyes)

OxFEOO 0000

VMEbus RMC cycle

OxFFO0 0000

IMMR

OxFFFO 0000

OXFFFF FFFF

EPROM (1Mbytes)

2009-03-03

16/37



! Technology

124

I
K%
1
It

©2008-2009 LK11, Inc. All Rights Reserved. |

3.2. Hardware Jumper setting

3.2.1. J21 (Altera EPLD programming)

Jumper J212 LKV-316A E= W2l Altera EPLDZS programming ot=0l AFZ&LICEH.

3.2.2. J7 (VMEbus sysreset & Slave Enable)

shunt& 1-28 A& Al VMEbus sysreset A2 LKV-316A board2 reset AlS2F HAZSLICH 1-2
B shuntdb HZE 0 UK Z= MU= LKV-316A board= VMEbus sysresetdl S2t= 2
LICH & &6t Al 1-2%0 shuntdl HZ & USLICH

3-481 0 shuntE€ HZ Al VMEbus extended addressOll CHotO  slave enableOl &0, 5-681 shunt
£ o2& Al VMEbus standard addressOl CHotOd slave enableOl &LICtH 3-48, 5-6% 0l shuntdt <&
Ol T ™US Wt J1, 29| setting0ll et standard slave mode S&0| JtsatAl &0, 0xF6000000,
VMEbus A32 slave address select register®il 2/l extended address slave mode S 0| JhsotH
ZLICH. & &6t Al 3-48, 5-6% 0= shuntE HZ otk ZSLICH

3.2.3. J12/J22 (VMEbus Interrupt request level select)

VMEDus interrupt request level2 SEH2 J122t J222 &'LICH request level2 713 1AIOI0IA AlE4S
4= USLICH Ol level 70| JIE 4=l =&LILCH

3.2.4. J2 (VMEbus A32 slave address select)

LKV-316A EE= A24=0t OtLiet VMEbusUl M slave modellM A322 s&EE == U=0 J2=
32bit Extended slave addressE Z&ot=0 AMEELICH shuntE & & Al logic 022 S&GHH shuntIt
H2H logic 12 =ZELICH Extended address= VA31, VA30, VA29, VA28, VA27 5J address2t AM
codeE HIWGIN slave addressE Z&EELICH J72 3-4H 0 shuntdt HZZ0 AS WOIEH slave

address select= 2|01t JUSLICH

3.2.5. J1 (VMEbus A24 slave address select)

2009-03-03 17/37
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LKV-316A 2E&= VMEbusOllA slave modeZ S&E = U=0l J1E 24bit standard slave address
E Z¥ot=d AIZELICH shuntE &2 Al logic 022 S&06t0 shuntdt 812™ logic 18 S&ELI
Ct. standard address& VA23, VA22, VA21, VA20 401 address@ AM codeE Bl 16t slave addressE
ZZEUCH J72 5-6%10l shuntdt AZE 0 AUS MHOICH slave address select= 21010t JASLILCH

©2008-2009 LK11, Inc. All Rights Reserved. JEHP2A

3.2.6. J14/J15 (Boot device selecting)
0l Jumper= boot deviceE ZAot=0 AFSELICH J14, J158] shuntdt 2F 1-22 X0 A2SH

boot device= EPROMO| &1 J14, J152 shuntdt 2F 2-32 X0 U2™H boot device= Flash
Memory2t € LICE. Ol EPROMI} Flash Memory2l address= AMZ HFRH € LICH

3.2.7. J19 (MPC860 TEST Connector)

J19& MPC860 EZ=2Z2 M MOl J-TAG test ConnectorE HZE [ AIZEHLICH

J190ll= O® shunte HZE0 ANHAN= e SLICH

3.2.8. J20 (Watch dog time out Reset Enable)

3.2.9. J11 (VMEbus system controller enable)

J112 LKV-316A board® VMEbus system controller JISES enable& [ AFZSHCE J110ll shuntS

&kl Al system controller JIS2 enable EICH 2% =6} Al enable E0f =o6tELIC

3.2.10. J5/J6 (VMEbus P2 C31, C32 Al & ZH)

J5, J60Il shuntdt 92 L0 JSH VMEbus P2 HUYEl C31, C32= grounddl HAZAH ELICEH

3.2.11. J10/13 (VMEbus Request level select)

J13: J132 VMEbus Bus request level2 Z & &HLICH.
J138 1-2¥1 A& Al VMEDbus request level 3

2009-03-03 18/37



i Tecks alw;

I'I,( ﬂ ©2008-2009 LK11, Inc. All Rights Reserved. JEHP2A

J132 2-38 A Al VMEDbus request level 2 0|0 2& =o6tAl 1-280 HZE 0 USLICH
J101 ASE0 S&ELICH

J10: VMEbus bus acknowledge in/out level &%

J133t ASE 0 VMEbus bus acknowledge level2 Z2&ot=0 AFSELICE
bus request level 32 AIE& M0l= shuntE 1-3H, 2-48, 5-6% 0l HAZ&LICH bus request
level 2& A2 M0l= shuntE 1-281, 3-58, 4-6% 0 HZ&LICH

=% &0l Al bus request level 32 AE0dle 2122 T/ USLICH
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4. LKV-316A 2/& &4

4.1. Front Panel

(O] RUN VME
(O] DIAGO DIAGT
(O] FAIL SCON
RESET

)
>

CHO
CH1
CH2
CH3
CH4
CH5

00003 0000000000000 000XO
<

O000m OOOOOOOOOOOOOOO0OO
(@]
L
o

PO

P1

p2

P3

=

I8 3. LKV-316A ST
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LKV-316A CPU EE= CPU 2E2 TM EEZ 2=2ELICL TM EE&= LKV-316A CPU 2201 =
Z 22 FADN Alclg LEE &Tot=0 ASEUL. TM BEE= 8 ZE T E0 TM8 259 16
HE S0 TMI6 220 J&LICH deld 222l TM porte TM 2EWEl jumper2l S0 [HekA
FLICH S£8F VMEbus P2 HYH

-

£ SHAE 16 Channel serial S4l

y)
(@)
N
w
)
FIF 0
D
(@)
N
0]
a1
HU
=
0o
=}
A
or
|10|I

4.2.1.1. Run LED

RUN LED= MPC8600] 2% cycles =g M S ELICL

4.2.1.2. Diag0 LED

0l LED= userdt 20 et Z2 MO Z on/offe 4= USLICH E=2 H{E statusE HAlIGH]
A5t AIRE £ ASLICH MPC8602 PB280I HATI UASLICH

— 0 writeAl LED on
— 1 writeAl LED off

4.2.1.3. Diag1 LED

0| LEDE= userdl 220 M2 T2 )OS Z on/offE &= USLICH EE2 HE statusS HEAIGH]
2ot AI2E £ USLICH. MPC8602 BRGO1/I2CSDA/PB270l AT USLICEH

— 0 writeAl LED on
— 1 writeAl LED off

£t 0] LED= watch dog time out JIs2 AtEg [ watch dog time out reset chip® MAX690A2)
clear pin0ll HZ S0 USLICH watch dog time out JISS A M 0 LEDIE FIIE2Z2 on/offEl

OF HAIAOQl clear AE S & 4= USLICH
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4.2.1.4. Fail LED

0l LEDJt on&lE Z2<= 4JtXIJF JASLICH

@ power onAl0fl onE LICH.
reset A9IXIE =%S [ on ELILCL
VMEbus sysresetAl0l on & LIC}.
0xF500000201l OxFFE writeg i on& LIC}

® @ ®

Ol LEDE offg M= 0xF50000000l 0= write® [ off ELICIH LKV-316A CPU EE BSPUHIAM=
programO| start=l Z0 FAIL LEDE off 822K MPC8600] AHAXOZR start olFESS LeHAF1D
USLILCH.

4.2.1.5. SCON LED

0l LED= PIN Header J10Il shuntdt & ASEH LKV-316A CPU board2 VMEbus System
Controller J|s0| enableEIASE LSLILCH. &#FLDZE VMEbus System ControllerJls2 VMEbus
systemOlAl S 2Z0 A= 2S00 BtEAl Ol JISE enabledt) CHE EE= 01 JISZ disabledh 0f
2tLICt. VMEbus System Controller JIs0let && VMEbusE HMOIGt= bus arbiter, system clock

=o

generator, bus error generator&2 Jlss Z&LICH 0 JIs VMEbus Master Jlsite eSS
Z=XIGAIDl BFEFLICY.

4.2.1.6. Channel & TX/RX LED

2+2t0] Al2lY EEQ| data line AEIS T AISHLI

SHLIC RX datalt 0¥ ([ LED= on &LICEH
0| LEDS &J] B3l [MetAl datadl 8% L= A= A Q

4.2.1.7. Reset Switch

LKV-316A CPU 2EE oIERN H2=Z reset AIZ [l 0 ARIXIE ASELICH O J7 1-230
shuntJl &0 USH VMEbusE 20| reset&l Hl € LICH

4.2.1.8. Ethernet Port

MPC860 SCC1 portE AHZ&LILH.
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4.2.1.9. Serial0 Port

MPC860 SCC2 portE AFZEHLICH. RS232 serial port 8 &2| port2 LICH.

4.2.1.10. Serial1 Port

MPC860 SCC3 portE AFE&ILICH. RS232 L= RS485 serial 4101 Jts&LIC

J249| shuntAZ 0l [etA RS232 L= RS485 port2 sZeLICH

[==Tha I =1

. JJd1e, Jiz, J23,

4.2.1.11. Console Port

SMC 1 port& A& LICH SMC 1 port= TX data @ RX data 12l GND 2 3 Als& Bt

—

nio
>
0

4.2.1.12. RJ45 Port &4

4.2.1.12.1. Ethernet port (P1 port) Bl BIXI =

— Ether.net Pprt
‘ ‘ ‘ ‘ Configuration

Pin 1 © TX+
Pin 2 © TX-
Pin 3 @ RX+
Pin 4 :N,C
Pin 5 :N,C
Pin 6 : RX-

Pin7:N,C
L| |—| Pin 8 : N,C

& 5. RJ-45 P1 port pin BHXIE

4.2.1.12.2. P2, P3 port & RS232 L= RS485 2 AtEE [ & BHXIE

= —
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Serial Port
‘ ‘ ‘ ‘ ‘ ‘ ‘ Configuration

Pin 1 : DCD(TX/RX+)
Pin 2 : RTS(TX/RX-)
Pin 3 : GND(N,C)
Pin 4 : TXD(N,C)
Pin 5 : RXD(N,C)
Pin 6 : GND(N,C)

Pin 7 : CTS(N,C)
\—| |—| Pin 8 : DTR(N,C)

J8 6. P2, P3port & RS232 £= RS4852 AIEE M & HIXIT

4.2.1.12.3. Console port (P4 port)2 E HIXI&

Console Port
‘ ‘ Configuration

Pin1:N,C
Pin2 :N,C
Pin 3 : GND
Pin 4 : TXD
Pin 5 : RXD
Pin 6 : GND

Pin 7 :N,C
L| |—| Pin 8 : N,C

12l 7. Console port (P4 port)2l Tl HIXI=
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5. LKV-316A 2IPI=s

5.1. I

oIr
He

&9

5.1.1. Watch dog time out Reset

LKV-316A CPU boardll= MAXB90AE AlEZ0ot0 watch dog time outOll 2/&F reset JIs0l USLICH

defaultgft2 enable&! L|C}.

OxFCO000010ll byte2 OxFFE write & [ enable ELICI. 0xFCO000010il byteZ O0xO0E write otH
disable ELIC}. reset=0 default 2t2 enable &LILCH.
enable= watch dog timer= 2 1.6 0|0l WDI(Watch Dog Input)2 2tS toggle =X 2O0d

board resetO| &MEL|ICH SHH reset0] LME|H reset AlS=E 2 200ms A& H=ELICH

WDT2l & &El= boardlHe Front panellAl DIAG1 LEDE Sl &0 & % USLICEH &t
DIAG1 LED= MPC8602] PB27 portll H2Z2&Z O USLICH kM watch dog timerJdt enableE AEH Ol
M= MPC860 PB27 pin2 gf0l 1.6=0 18 0l& 0 E£= 12 toggle T OF &LICH. & boardli2l J20

O jumperll shuntE HIH dl¥ =S = watch dog timer reset= hardware & S&6HA 2 SLILCH

5.1.3. Baud Rate Clock

N &S

M&st  Serial Baud rate  clock® 2SI fI6tH  LKV-316A0ME  MPC860 CPUS
BRGCLK2/L1RCLKB/TOUT3*/CLK6B/PA2 portE& =ot0 7.3728MHz2l oscillator clockO| &l € LIC}.

5.1.4. LPBK (PB26)

SCC12 Ethernet@Z A2 M PHY chip U782 look back modeZ A& %I} USLICH
MC8602] PB26 portdl 12 =2 & [ loop back modeZ AIEZ 1, 02 M= Ethernet 8% REZ
AMNZELICH et BEA0= 0] portE 022 SXlolOF & LICH

5.1.5. MPCB860 chip select pin 2t device 32Z 2 data width

LKV-316A CPU boardlild MPC860 CPUNIAE= 25 7IH2 chip select pinOl UA=0l LKV-316A
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CPU boardllAd= ChS1H 20l mapping ot A5t UASLILCH

CS0: EPROM Chip select 1 MB, 16 bit

CS1: Flash Memory 4MB, 16 bit

CS2: SDRAM 32 MB, 32 bit

CS3: SRAM 1 MB, 32 bit

CS4: NVRAM Chip select 512 KB, 8 bit

CS5: OXFBXXXXXX, OXFIXXXXXX, OXFAXXXXXX, OxFBXXXXXX
CS6: VMEDbus Standard address, 16 MB, 16 bit

CS7: VMEbus Short address, 64 KB, 16 bit

5.1.6. LKV-316A CPU board Interrupt Source

INTO: IRQO* - VIRQT7*

INT1: IRQ1* - VMEbus IPC Interrupt*

INT2: RSV*/IRQ2* — SERIALO INT=*

INT3: DPO/IRQ3* - SERIALT INT*

INT4: DP1/IRQ4* - ARCnet INT*

INT5: DP2/IRQ5* - VIRQ6* L= VIRQ5*
INT6: DP3/IRQ6* - VIRQ4* L= VIRQ3*
INT7: IRQ7*/{TX_CLK} - VIRQ2* &= VIRQ1*
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5.2. LKV-316A Register

5.2.1. Watch Dog timer register (0xFC000001, access ©%: byte)

Ol register0ll OxFFE writeot® MAXB90A & 2| watch dog time outlil 2|8t reset J1S0l enabled
LICt. Ol register0fl OXxOE writeot™ watch dog time out0Oll 28t reset J1=0| disable& LICt. watch dog
time out J|2t2 2 1.6x2 0 2t DIAG LED1Sl g2 toggle alF=X £OH resetOl ZMELICH.
default gt2 enable LICt. 2+ J20 jumper2l shuntE€ HMHGHH watch dog time out JIS2 hardware

MO disableE LILCH.

5.2.2. FAIL LED off register(0xF5000000, access ©%: byte)

0l register0ll OXFFE writedt® FAIL LEDJF off & LICH.

5.2.3. FAIL LED on register(0xF50000002, access ©H: byte)

0l register0ll OxFFS writedot® FAIL LEDJI on € LILCH.

5.2.4. DIP switch read (0xF6000000, access ©$: byte)

0l register= boardLH2l DIP switchl &EHE read ol= register LICE. switch onAl datas 0292

readTl M, switch offAl data= 1Z read& LILC}.

H 3. DIP switch register
D0 D1 D2 D3 D4 D5 D6 D7

DIP DIP DIP DIP DIP DIP DIP DIP
Switch1|Switch 2/Switch 3|Switch 4/Switchb|Switch6|Switch7|Switch8

5.2.5. VMEDbus Interrupt status read register (0xF6000001, access &%I: byte)

0l register= VMEbus Interrupt request statusE read ot= register& LICI. MPC8600IA external
interrupt reguest pin 22 VMEbus interrupt It 37 & ™ interrupt service routinel A 0| registere

=

accessotd VMEbus interrupt request line2 &0lg %= USLICH
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4. VMEbus Interrupt status read register
D8 D9 010 |D11 D12 D13 D14 D15

VME |VME |VME |VME | VME | VME | VME
IRQ7#|IRQ6#||RQ5#|IRQ4#||IRQ3#|IRQ2#|IRQ1 #

5.2.6. VMEDbus Interrupt Acknowledge Register (0xF7000000X, access &9l byte)

0l register= LKV-316A CPUE VMEbus Interrupt Handler2 AtEg [ VMEbus Interrupt requester
O vectorg HAHL=0 ALHEELICH VMEbus interrupt request= MPC8602l external interrupt request
lineS =ot LHEM Ol registerE S0t vectorE &10{= W4 Ol register@ A28, A29, A300i
VMEbus interrupt request levelS& &0 A ELUWHOF &LICH = H 4.1 201 VMEbus interrupt request
levelOl tetAM VMEbus interrupt acknowledge addressJt &2tk & LILC

H 5. VMEbus Interrupt Acknowledge Register

VME bus MPC860 External|Interrupt Acknowledge
Interrupt Request Level|interrupt Request/Address

VIRQ7* IRQO* 0xF700000F (byte)
VIRQ6* IRQ5* 0xF700000D (byte)
VIRQ5* IRQ5* 0xF7000008 (byte)
VIRQ4* IRQ6* 0xF7000009 (byte)
VIRQ3+* IRQ6* 0xF7000007 (byte)
VIRQ2x* IRQ7* 0xF7000005 (byte)
VIRQ1* IRQ7* 0xF7000003(byte)

5.2.7. SERIALO Chip select (0xF800000X, access &% : byte)

5.2.8. SERIAL1 Chip select (0xF00000X, access ©: byte)

5.2.9. ARCnet Mezzanine Board access (0xFA0O0000X, access Et<: byte)

5.2.10. VMEbus vector register (0xFB000000, access £<l: byte)

0l register= LKV-316Aboard2l VMEbus interrupt requester& AFSE [ VMEbus2l interrupt

handler boardZ2 2E interrupt acknowledge cycleAl0l vectorE Ml Eadt= register& LICH. = 0l register
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ol M&E datadt interrupt acknowledge cycleAlOl vector g0l € LICt. Ol register= read/write Jl=6t

M byte S22 access ol 0F &LILCH

5.2.11. VMEbus Interrupt Requester Register (0xFB000001, access ©Hl: byte)

0l register= LKV-316AboardJt VMEbusOll interruptE L7 [ AFZ&LICEOl register®l OxFOS
write® [ VMEbusOl interrupt request &lSJF enable®l(, VMEbus interrupt handler2
VMEbus interrupt acknowledge cycletl 2IaHA 0xFB00000O registerfl M& & vectorE =H &LICH Ol
registerE read GtAS [ datadt OxXF(X= don't care)dt read=l®™ O interrupt 27 =SS
LIEFRHLICE. Ol registerE readot2 [ datadt 0xXO(X= don't care)0lH interruptdt RRAZUSS
LIEFES LICH

5.2.12. SERIAL Reset register (0xFC000000, access ©%: byte)

0l register0ll OxFFE writeol™ XR16L788 chip=S reset & £ QUSLICH. 0] register0il OxFFS
write® [ XR16L7880 Z2l= reset Al2t2 2F 120 nsLICH.

5.2.13. VMEbus Mail box flag register (0xFB000001, byte)

0l register= MPC8601F VMEbus AIOIOI flagE & &ot=0 AE8HCH VMEbusUlA = LKV-316
base address + 0x0040000d0ll Al Ol registerE access & £ USLICH

0| register= byte @I 20t accessdll0F &LICH. MPC8602 Ol register® D4 2t D5 bitOll write&
& ASLICH VMEbusUlAM= 0 register0l D63t D70 write & = USLICE 0l register? read s&2
MPC8600I ALt VMEbusUHIA 2% JtsgLICh

(Ol register2 access= VMEbus extended addressOl A 2+ JtsS&LICE)

MPC860 : D4, D5 bit 2+ write It
VMEbus : D6, D7 bit Bt write J}

=

=)
=

=)

H 6. VMEbus Mail box flag register
MPC860D0 (D1 D2 D3 D4 D5 D6 |D7

VMEbus| D7| D6 D5 D4 D3 b2 D1 DO
X X X X D4 D5 06 b7
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5.8. LKV-316A VMEDbus Interrupt 2224

VMEbusE access otJl i M= address &80l OtLI2t AM code& settingGtOd OF & LICH LKV-
316 boarddil M= AM5, AM4= accessE address rangelll tetd XES2 =2 setting=l i, AM3 code=
logic 12 DAL JASLICH el AM2, AM1, AMO= &THE slave board0l W2t HESHA setting
St AFSELICH. 2 & slave board= AM codelt extended address2 Mdl= 09, 0A, 0D, OE= 2F &
OLS0IES &Hcte 2101 LErELICH standard address2 [Mol= 39, 3A, 3D, 3E, short address2
Mols 29, 208 E0IS0I== &Hots A0l LerEL|CH

LKV-316A board0ll H= default= AM2= 1, AM12 0, AMO= 12 setting St USLICH
(BSPOIlAl default 2t 012 20| setting SHG0F &LICEH)

AM2, AM1, AMO= MPC860 port PD13, PD14, PD15B1 0t HAZ &N UM, bufferE HMA VMEbus
£ EHEH AN ASLICH

AM2 : MPC860 PD130 &2 &l O
AM1 : MPC860 PD140il &2 %O
AMO : MPC860 PD150 &2 &l O

[

A

0

0
o o o

S S

0

H 7. VMEbus AM code

AM code
Function
HEXCODE (|5 4 3 2 1 O
09 0 1 0 0 1| A32 non privileged data access
0A 0 0 1 0 1 0 A32non privileged program access
0D 0 0 1 1 0 1| A32 supervisory data access
0E 0 0 1 1 1 0] A32 supervisiory program access
39 11 1 0 0 1| A24 non privileged data access
3A 11 1 0 1 0 A24 non privileged program access
3D 11 1 1 0 1 A24 supervisory data access
3E 11 1 1 1 0 A24 supervisory program access
29 10 1 0 0 1| A16 non privileged access
2D 1 0 1 1 0 1| A16 supervisory access
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5.4. Mail Box Register

-

Mail box register= VMEbusOl M access Jt=8t register2 VMEbusE S8t Mail box register= 2%
3 EF/I} USLICE otLb= Mail box reset register2 0] registerfl E88H g2fs w

AlZ 2= QASLICH. £ Mail box interrupt request register2 0| registerOl S&sH 2tS writedt® boardL
o MPC8600 interruptg 27 == USLICEH OtXIE StLtE Mail box semaphore register LI Ct.

ritect™ boardE reset

Mail box2|l base addresse extended addressOlAl 0x00100000 0|12 standard addressOiA=
0x100000 & LICH.

5.4.1. VMEbus Mail box Reset Register (Base + 0x00100004, byte)

VMEbusE EdlM MPC860= resetotcd) & (@ A=2&LICH. Ol VMEbus base address +
0x001000040l OxOFE writeot2 MPC8600 reset AlSJF driveELICH. VMEbus base address +
0x001000000i 0x00= writeol™ MPC8600I M resetdl S drivedt ZLE1D reset exceptionsS A SMoIAH E
LI C}.

5.4.2. VMEbus Mail box Interrupt Request register (Base + 0x00100008, byte)

VMEbus base address + 0x001000080il OxOFE writeotHl &% MPC860 IRQ1# line0l low drive& Of
MPC8600Il IRQ1T linedl interrupt requestE StAHl & LICH. Ol interrupt request= & 200 ns 8 & drive
D] TR0 MPC860 IRQ1 linell interrupt request lineS edge trigger 2492 program ot 0k &HLICEH.

5.4.3. VMEbus Mail box Register (Base + 0x0040000D, 0xFB000001, byte)

0l register= MPC8601t VMEbus ALOI0l flagE N &ot=0l AFZ2&LICH Ol register= byte &2
Ot accessoliOF &LICH. MPC8602 0| register2l D4 2 D5 bitOll writeg &= USLICH. VMEbusUHI Al 0]
registerOl D6t D70 write & %= USLICEH 0l register® read &2 MPC8602 VMEbusUlA 2%
ItsELICH

(0l register® access= VMEbus extended addressOll A2t Jls&tLICE)

MPC860 : D4, D5 bit Bt write JIs
VMEbus : D6, D7 bit 2t write JIs
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H 8. VMEbus Mail box Register
MPC860/D0 |D1 D2 D3 D4 D5
D7 D6, Db D4 D3 D2
X X D4 |D5 D6 |D7

b6 D7
D1 DO

VMEbus

33/37
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6. VMEBuUs Connector
6.1. VME Connector P1
I 9. VMEbus P1 Connector 2| Signal Name
Ag | Bg g3 cg |g3
Al VD 0 B1 BBSY=* C1 VD8
A2 VD 1 B2 BCLR* C2 VD9
A3 VD 2 B3 ACFAIL* C3 VD10
A4 VD 3 B4 BGOIN=* C4 VD11
A5 VD 4 B5 BGOOUT= C5 VD12
A6 VD 5 B6 BG1IN« Cé VD13
A7 VD 6 B7 BG1OUTx* C7 VD14
A8 VD 7 B8 BG2IN* C8 VD15
A9 GND B9 BG20OUT* C9 GND
A10 SYSCLK B10 BG3IN* C10 SYSFAIL*
A1l GND B11 BG30OUT* Ci BERR=*
A12 DS1x B12 BRO* ci12 SYSRESET*
A13 DSO=* B13 BR1+* C13 LWORD=*
A4 WRITE=* B14 BR2* Cl4 AM5
A15 GND B15 BR3* C15 VA23
A16 DTACKx= B16 AMO C16 VA22
A17 GND B17 AM1 C17 VA21
A18 AS* B18 AM?2 C18 VA20
A19 GND B19 AM3 C19 VA19
A20 IACK* B20 GND C20 VA18
A21 IACKIN=* B21 Cc21 VA17
A22 IACKOUT* B22 Cc22 VA16
A23 AM4 B23 GND Cc23 VA15
A24 VA7 B24 IRQ7* Co4 VA14
A25 VAB B25 IRQ6* C25 VA13
A26 VA5 B26 IRQ5* C26 VA12
A27 VA4 B27 IRQ4* ca7 VAT1
A28 VA3 B28 IRQ3* c28 VA10
A29 VA2 B29 IRQ2* C29 VA9
A30 VA1 B30 IRQ1* C30 VA8
A31 -12Vv B31 C31 +12V
A32 +5V B32 +5V C32 +5V
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6.2. VME Connector P2
H 10. VMEbus P2 Connector 2| Signal Name
A g o & B & ¥ & c g Y 2z
Al TXD1 B1 +5V C1 TXD9
A2 RXD1 B2 GND c2 RXD9
A3 CTSH B3 C3 CTS9
Ad RTS1 B4 VA24 C4 RTS9
A5 TXD2 B5 VA25 C5 TXD10
AB RXD2 B6 VA26 C6 RXD10
A7 CTS2 B7 VA27 c7 CTS10
A8 RTS2 B8 VA28 C8 RTS10
A9 TXD3 B9 VA29 C9 TXD11
A10 RXD3 B10 VA30 C10 RXD11
A1 CTS3 B11 VA31 Cci CTS11
A12 RTS3 B12 GND C12 RTS11
A13 TXD4 B13 +5V C13 TXD12
Al4 RXD4 B14 VD16 C14 RXD12
A15 CTS4 B15 VD17 C15 CTS12
A16 RTS4 B16 VD18 C16 RTS12
A17 TXD5 B17 VD19 Cc17 TXD13
A18 RXD5 B18 VD20 C18 RXD13
A19 CTS5 B19 VD21 C19 CTS13
A20 RTS5 B20 VD22 C20 RTS13
A21 TXD6 B21 VD23 c21 TXD14
A22 RXD6 B22 GND c22 RXD14
A23 CTS6 B23 VD24 Cc23 CTS14
A24 RTS6 B24 VD25 C24 RTS14
A25 TXD7 B25 VD26 C25 TXD15
A26 RXD7 B26 VD27 C26 RXD15
A27 CTS7 B27 VD28 ca7 CTS15
A28 RTS7 B28 VD29 Cc28 RTS15
A29 TXD8 B29 VD30 C29 TXD16
A30 RXD8 B30 VD31 C30 RXD16
A31 CTS8 B31 GND C31 CTS16(or GND)
A32 RTS8 B32 +5V C32 RTS16(or GND)

¥ VMEbus P2 H4YIE] C31 C32HES Jumper2l HZ 0l M2t Ground pin0l & %= USLICH
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A CAUTION
» VME RackOlA JHE 2Z0 fXIs E== System Controller2 8&& A,
> System Controller 2&& otLI2l RackOll ofLiSH &A=& 24,
» System Controller 2 0|22 EE= 0IAE/Slave BEE2 A& 21,
» LKV-316A EEJ} &=&= Rack® GND= FGNDeF 2&E A& otJHLE Capacitor
E Soll H&& 2.
A WARNING
> LKV-316A EE= A &D|(Electrostatic Discharge)lil F & 2= oL, BE FZ
Al ZF=olst A,
> LKV-316A EEE Rack0ll &=& Alfl= JlssotH Mgs N1 & A
> Rack0l EXEA LAS R 2H2 HI U2z, BEA A HEE ol

otll, S0ILt &0l =2 &2=2 Aotk & A.
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