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1. Introduction

LKV-408 B2 &= VMEbus® Master/Slave 2E=2ZM MotorolaAt2l PowerPC coredt LHEE
embedded communication processor®! MPC860 CPUE AEdtH D& s2 CiYst Jlss R8s B
LICH LKV-4082 Jt& 2 S&2 Manchester codeE X2 ot= RS485 portS W&GHD QUlts JL
Ct. 8t Ethernet 2port, RS232 4portE X0t OEF FIto SAEESE AIEotAl #1DE s S
£ NASHESE GIA2M AEXS HoH S 1245t Front panellt P2 connector 250N S4101 Jts
StE= StASLICH

VMEbusOllAl= system controller Jls 1t MasterJls, Slavedls, Interrupt handlerdIS€ JHXID 9
OSH 2ELH0l= 32 MB SDRAM, 512KB EPROM, 512 KB RTC/NVRAM, 4 MB Flash Memory, 2MB SRAM
2 JIX1D U A CH2E application? AFE0] JisdlE=S A HE O UASLICH
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1.1. B E Specification

1.1.1. CPU
Processor : XPC860SRZP5003 (50 MHz )

1.1.2. Memory
Memory :  EPROM 512Kbytes
SDRAM 32Mbytes
RTC/NVRAM 512Kbytes
Flash Memory 4Mbytes
SRAM 2Mbytes (VME Slave access)
Serial EEPROM 1Kbyte

1.1.3. Serial Communication Port

» CH 0 : RS485 Interface (Front panel and VMEbus P2 Connector
» CH 1 : RS485 Interface (Front panel and VMEbus P2 Connector
» CH 2 : RS232 Interface (Front panel and VMEbus P2 Connector
» CH 3 : RS232 Interface (Front panel and VMEbus P2 Connector
» CH 4 : RS232 Interface (Front panel and VMEbus P2 Connector
» CH 5 : RS232 Interface (Front panel and VMEbus P2 Connector

(CH 5 => Default : Console)

¥ SMCH1, 2 port : VMEbus P2 Connector& RS232 Interface

1.1.4. Ethernet

» Ethernet 0 : Ethernet Interface (Front panel and VMEbus P2 Connector)
» Ethernet 1 : Ethernet Interface (Front panel and VMEbus P2 Connector)

1.1.5. Watch dog time out reset

H/W €= S/WOl M enable/disable0l Jls6tH reset Il

1.1.6. 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
VMEbus Interrupt handler function

VMEbus Interrupt requester function

2009-02-11
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1.1.7. 2E dimension (Front Panel I P1(P2) Connector OI&ZtAl)
233.3 X 160.0 X 17 mm (9.2 X 6.3 X 0.66 inch)

1.1.8. B dimension (Front Panel 1} P1(P2) Connector Z=tA|)
262 x 188 x 20 mm (10.3 X 7.4 X 0.80 inch)

1.1.9. Power Consumption
+5VDC (Maximum : 2.2 mA)
+12VDC (Maximum : 0.36 mA)
-12VDC (Maximum : 0.07 mA)

1.1.10. Operating Temperature
0C~70 C (&% -40 C ~85 C MKl IsEE & 0FY)

1.1.11. Storage Temperature
-40 €T ~85 C

1.1.12. Humidity

5 % ~ 90 % (noncondensing)

2009-02-11
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2. Hardware

2.1. Block Diagram

RS232 RS485 Ethernet
2port

EEPROM
(1KBytes)

Flash
Memory
XPC860SRZP50D3 (4Mbytes)

Processor

SDRAM

(32MBytes)

TL16C554A Local Bus EPROM
512KBytes

VME bus

NVRAM
512KBytes

EPM3256A
SRAM CPLD

(2MBytes)

VD[0...31]
VA[O...31]

18 2. LKV-408 Block Diagram
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2.2. 28Y Jls
2.2.1. XPC860.

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
V 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
v Memory Controller
v 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)
v Two SMCs (serial management channels)
\ Low power support
v 3.3 V operation with 5=V TTL compatibility
v 357 pin ball grid array (BGA) package

¥ MPC860 processor= =2 JIsS It £ 8501 HOHY processor2LICt. O & otLU=Z
MPC8600= 7JH2| chip select ping JtXIL =0l 2

Ol Jts&LICt. = &AHZSl devicell data port size= 8 bit (& X RTC/NVRAMS) size O0IX|2t
chip select pin0ilA 8 bit device2Z setting of =2™ programmer= device2 data sizelll & 2t810|
data sizeE & &Gt program & = USLICEH 0IXE MPC860 processordt 8 bit2 & & & device

Ol 0l2 32bit2 accessIt SHIIH 8 bit access= 4 A=A accessalF= JlssS LEHLILCH

FO| chip select pin0ll= dynamic bus sizing

(01242 2= dynamic bus sizingOl2td 2ELICE)

2009-02-11 13/43
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2.2.2. SDRAM.
LKV-408 EE= & 32Mbytes2 SDRAM(synchronous dynamic random access memory)0| ZHEHg|
o USLITH
2.2.3. EPROM.

LKV-408 EE= & JHS EPROMS AFZSHLICH. 27C4001 (512 Kbytes)E AtE2E £ USLICH
DefaultZ2 EPROMO| boot deviceZ setting &0 U220 Header2l setting0ll et boot devicelt Flash
MemoryJt & == & QUSLICH. EPROM2| access time2 Z=ICH 300 nsIHtAl JFs&LICH

2.2.4. EEPROM

LKV-408 EE= E2EE IDE N&GII| {6t 128 bytell serial EEPROMS JHAI LD USLICEH. Il
= Ethernet MAC address S0| N&HE LICEH

* EEPCS* (CS*) @ (L1ST4/L1RQax*/PC12)

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

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

2.2.5. Flash Memory

LKV-408 E=0l &= = Flash Memory= 4 Mbytese &S JIXA 1D USLICH 128Kbyte! 324
O] block@Z LIAO QUSLICH block €2 108HH 0] A9l erase cycleE JFE £ QJUSLICH access time
2 120 ns&LICt. Header setting0ll T2t boot devicedt & %= USLICH

2.2.6. RTC/NVRAM

LKV-408 EE0IA Al2%Z= RTC/NVRAM(real time clock/Non-volatile random access memory)2
2 H12Kbytes DS16470| & =HELICH.

RTC/NVRAME XHAMIO Lithium battery?t LHESZIO UIJ|l S0 &S off AEHHAEZ 103 0|4 data
E KA == JUSLICH HAAO onH Us HMENHA= BEo 2= M= AISo) B0
RTC/NVRAMS! Lithium batteryel A2&= &LICH

r

2009-02-11 14/43
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2.2.7. SRAM

LKV-408 EE=0l= 2Mbytes 2| Low Power SRAMO| &=ZH USLICH. 0] SRAM2 MPC860 =
VMEbusOll Al access Jts8HLICH. SRAM2| access time=2 70 ns& LICH. 0] SRAMOIl= 3V Lithium battery

ot AZE 0 UAAHM J142] jumperS backup modeZ =2H HR0| offel MEHUME & 2@ 208 =
ot datag RAE == JUASLILH ES W= J149 jumperE normal?I X0l =0t 2Z RSt battery2l 4
25 Y%= A0l ESLICH LKV-408 EE0 &&= 3V Lithium batterye= S840 OtLIH =& ™ F It
He gl BREM A ZEZX 2SLICH Lithium batteryll &0l low voltag(2.5V ~ 2.7V 0lah) 2
QO XH MHEO| FAIL LEDI BSE2ZM battery2l WHAIES LASLICH (Ol FAIL LEDE B&

of +5V&E 0l JtH™ S M onELICH)

L5t SRAM2 B BEJF VMEBusUI M accessE & &S Extended, Standard modeUl M accessot
Jlsotd Olf addressl E&&2 2Mbytes® &HFO0| Jts&HLICH

i

% SHHE ALS Ol © 0xFO000000 ~ OxFO1FFFFF , 0xF0200000 ~ OxFO3FFFFF
HRE AS O : 0xFO000000 ~ OxFO2FFFFF (2MBZ S U4 AISdts B R)
0xF0100000 ~ OxFO2FFFFF (22 address¥ A S AIESHE 2 2)

2.2.8. Serial Controller (TL16C554A)
LKV-408 E=0l= MPC860 CPUNIAM HMZEdt= communication port@t= Z2E2 TL16CH54ACI=

Serial controllerE AIE3dt0 Serial portE MS&LICH TL16C554AH M= RS2328 4101 Jts8t 4 port2l

communication port& M =06t CH5= ConsoleZ AISELILCH

H

S MO X P2 connector2 HAZH AISSE0| M2k CHst AlAE

njo

2009-02-11 15/43
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3. Hardware & &

3.1. ADDRESS MAP

LKV-408

HCo
— — =

| Address Map2 OteHel =2t 20| RA=ICY.

H 1. KYME 4082 =2 Address Map

Address

Ab &

0x0000 0000

OX07FF FFFF

SDRAM (128 Mbytes)

0x0100 0000

OXEFFF FFFF

VMEbus Extended Address (3.6 Gbytes)

0xF000 0000

OXFOFF FFFF

VMEDbus Standard Address (16 Mbytes)

OxF100 0000

OXF11F FFFF

SRAM (2Mbytes)

0xF200 0000

0xF207 FFFF

NVRAM (512 Kbytes)

0xF300 0000

Serial Controller Chip Select (TL16C554A)

0xF400 0000

O0xF400 FFFF

VMEbus Short Address (64 Kbytes)

0xF500 0000

FAIL LED Off

0xF500 0001

FAIL LED On

0xF600 0001

Watch dog time reset

OxF700 0000

Encoder Switch Register

0xF700 0002

DIP Switch Read

OxF700 0004

Digital In/Out Register

0xF800 0000

VMEbus Interrupt Acknowledge

0xF900 0000

Reserved

0xFAQ0 0000

OxFA3F FFFF

Flash Memory (4Mbytes)

0xFBOO 0000

VMEDbus Interrupt Vector write register

0xFCO00 0000

VMEbus Interrupt Requester register

OxFDOO 0000 Reserved
OxFEOO 0000 Reserved
OxFFO0 0000 IMMR

OxFFFO 0000

OXFFFF FFFF

EPROM (512Kbytes)

2009-02-11
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3.2. Hardware Header setting
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8 3. LKV-408 Header HiXI<
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3.2.1. J7 (VMEbus sysreset & Slave Enable)

shuntE 1-281 & Al VMEbus sysreset Al E LKV-408 2E9| reset AlS 2t A
header pin0l H&ET0 UK LS Mol LKV-408 EE= VMEbus sysreset dlsots

LICH.

3-481 0 shuntE€ HZ Al VMEbus extended addressOl CHotO slave modedt enableOl &0, 5-681
Ol shuntE AHZ Al VMEbus standard addressOl CHGtO! slave modeJdt enableOl ELICH 3-4H, 5-6%
Ol shuntot ¢Z201 Z0f US WHOICH J1, 29 settingOl [t2t Extended address slave mode @ Standard
address slave mode SZ0| JtsatHl ELICH Default= 1-2210I2H shuntE HZ & LICH

-

1% 4. LKV-408 J7 Header

3.2.2. J5/J9 (VMEDbus Interrupt request level select).

FLICE. Request level2 Level 71 Level

SLICH JIg 432 Level 12 &#4&&

HU

1

=

VMEDbus interrupt request level2l SHEHE J5811 JOBHH O
TAFOIOIA SERE 4= QOoO, Ol Level 701 RE=%IJF ML
LI Ct.

2009-02-11 18/43
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18 5. LKV-408 J5/J9 Header

3.2.3. J2 (VMEbus A32 slave address select).

LKV-408 2E= slave modeOld Extended address modeE XI&ot1d JUSLICH GHIIM J2=
Extended slave addressE Z&ot=0 AMEELICH shuntE &2 Al logic ‘0", shuntdt 2% logic ‘1’
£ SZELICH Extended address= VA31, VA30, VA29, VA28, VA27 5J12| address2 AM codeE Hlw
ot0d Extended slave addressE Z&ELICH J72 3-4B0 shuntdt HZE0 AS WHOIEH Extended

slave address select= 2/01JF JU&SLICH

8 6. LKV-408 J2 Header
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3.2.4. J1 (VMEbus A24 slave address select)

LKV-408 2E&= slave modeOlA Standard address modeE XI&aot=0l JIHE Standard slave
addressE Z3dot=0 AFZELICH shuntE &€ Al logic ‘0" shuntdt 8123 logic ‘1’2 S&EU
Ct. Standard address= VA23, VA22, VA21 3Ji address® AM codeE HIWotHM Standard slave
addressE Z&EELICH J7¥12 5-6B10l shuntdt HAZE 0 AUS DHOIEH Standard slave address select=

= =2 o g

21019t AsLICH

% 7. LKV-408 J1 Header

3.2.5. J11/J12 (Boot device selecting)

0| header= boot deviceE Z2dat=0 ASELICH J112 shuntdt 1-2, J122] shuntdt 1-3, 2-40
Xl ASH boot device= EPROMOI &30 J112 shuntIt 2-3, J122] shuntJt 3-5, 4-601 AXIoH U
O™ poot device= Flash MemoryJt &LICH Ol EPROMt Flash Memory2l address&® MZ B A
E LICH.

L

8 8. LKV-408 J11/J12 Header

3.2.6. J16 (Watch dog time out Reset Enable)
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J16= Watch dog time reset=S setting & [ AFELICH

Headerll shuntdt HZE 0 UAZS M Enable AEHYLICH. Shuntdt HZEH UK 22D Watch dog

time reset function® hardware® 22 disable& L|C}.

>

8 9. LKV-408 J16 Header

3.2.7. J3/J4 (VMEbus Request level select)

J3 : VMEbus Bus request levelS Z & &FLICH.
J38 1-281 A& Al VMEbus request level 3

J3E 2-39 A Al VMEbus request level 2 0|H Defaults 1-2810l A& O JSLICH J4D
HS T SHELICH

J4: VMEbus bus acknowledge in/out level &3
J3% HESE0 VMEbus bus acknowledge levelS Z&E6t=0 AIE&LICH
bus request level 32 AFEE M0l= shuntE 1-38, 2-481, 5-6H 0 HZ&LICH bus request
level 2& AF2E MU= shuntE 1-281, 3-581, 4-68101 HZ&LICH

Default= bus reqguest level 32 Aot A2 Z T /JUSLICH

H
i B

1% 10. LKV-408 J3/J4 Header

3.2.8. J14 (RS485 Termination Register Enable select)
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J14H header= RS485Z A0 AF2El= termination register® enables &&EHLILCH.

A2 XSl Al2A 2F0| M2 1-33 0l shuntS H&ZolH RS485 CHI1E 2l termination0l enable| 4
2-4H 0l shuntE HZ ot RS485 CH2H 2| terminationOl enable&l LILH.

Default 1-3811t 2-4B10il shuntE HZ&LICH

>

8 11, LKV-408 J14 Header

3.2.9. J15 (SRAM Back-up Battery Function select)

J158 header= SRAM data back up function2 enable select&LILC}.

SRAMS| dataE &&0| X =0Z AL =XAoHor & 2R J1582 1-2810i shuntE HZ &L

Ct. O 20l & 2-330l shuntE HZot =22 battery2l &&= 210t0F ELITCH

> [

NORMAL BACK UP

8 12. LKV-408 J15 Header

3.2.10. J10 (CPLD Program JTAG)

J10Y¥ headers= LKV-4080l AF2%= CPLDS Programs ot2| {8t JTAG &LILCH.
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18 13. LKV-408 J10 Header
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4. LKV-408 2/& &Y

4.1. Board Layout
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42. € &9
4.2.1. Run LED

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

4.2.2. Diag0 LED

Ol LEDE MEXIF 220 et Z2H2Z2 on/offe &= UASLICH EE2 0{H statusE HAIGH
Jl ?Iot0 AtEE = JSLICH. MPC8602 PB280I HZE 01 UASLICH

— 0 writeAl LED on
- 1 writeAl LED off

4.2.3. Diag1 LED

0l LEDE AIE2XDF 20l et Z20#OZ on/off& = USLICH BE=2 M statusE EAlol
J|l 2ol AI2E £ JUSLICH. MPC8602 BRGO1/I12CSDA/PB2701 HZE 0 USLICH

— 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 HZZH USLICH watch dog time out JIsS AM=Z2E M 0 LEDII FIIE2Z on/off=l

OF HAAOQl clear AEIYS & &= USLICH

4.2.4. Fail LED

Ol LEDJI onSle= B<= 4JtX1Jt }ASLICH
power onAl 0l on& LILCt.

Reset A®IXIE =S [ on ELICH
VMEbus sysresetAl0ff on & LIC}H.
OxF50000010ll OXFFE writeg [ on&LILCt.

® @ ©
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0l LEDE offge M= 0xF500000000 0= writegr M off ELICH LKV-408 2&E BSPUHAN=
programO| start=l Z0| FAIL LEDE off 822K MPC8600] AHAXOZR start olFESES LeHAF1D
Q&S LILC.
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4.2.5. SCON LED

0l LED= DIP Switch 1810l OnOl &0 US2H LKV-408 EE=2| VMEbus System Controller 710
enableEASS LASLICH D2 VMEbus System ControllerJ| 52 VMEbus systemOllAl o1 2120
A= master ES0 BtEAl 0l JIsS enableot] CI2 BE=E= 0| JlssS disabledt0d0F & LICH
VMEbus System Controller 2|s0l2t &2 VMEbusE HMO{6t= bus arbiter, system clock generator, bus

error generators2l Jls2 Z&LICh

0l Jls1t VMEbus Master Jlsilte 2 2l01Y S F=XIGHAIDI HIEHLICE.

4.2.6. Reset Switch

LKV-408 EEZ2 GIEAHEO reset Al2Z M 0] ARKAXIE AFEEHLIC

A

orel J7 1-2901 shuntdl G250 USH VMEbusatel I8 BEEEST 20| resetT A ELICH &
CtE BEE YAl SYSRESET Enable0| = AFEHL @ &LIC.

4.2.7. |P Select Switch

LKV-408 EZ0lA= 2JH2 Encoder Switch& AIEol0d E=2| IPE setting® %= USLICH HB3E
= Encoder SW= 4bit 168458 0’ FOK B & £ A2l AEX AZESHEW et CHFst Dl
s RE0| JtsELC
4.2.8. DIP Switch

LKV-408 2E0AE= 1JH2 8 Pole DIP SwitchE HMZ&LICH. M3&Z= DIP SW2l 1812 SYSTEM
CONTROL Function2 On/OffE #& & = JAES =0 [USLICH

cC
4

ro

28 ~ 88 SWe= Y register Sl read® &= U220, 0l= User Define SWE LILCH.
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18 15. LKV-408 DIP SWITCH

4.2.9. Ethernet Port

MPC860 SCC1, 25 At&0ot0 10 BASE-T 10Mbps Ethernet 8 & PortE XI& & LICH

4.2.10. Serial Port

LKV-408 EE= HH2Z 6I12l Serial 8& portE MI&LICH

21219l port= CHO ~ 57Kl assignOl =01 10 2r2F CHO, 12 RS4858 XI&otH CH2 ~ 5MtXl=
RS2325 XI&&LICH

X 2. LKV-408 Serial PORT channel&8 Salgtal

e Xages 73
CHO RS485

CH 1 RS485
CH2 RS232
CH3 RS232
CH4 RS232
CHb5 RS232(Console)
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4.2.11. RJ45 Port

12345678

@ a

I8 16. LKV-408 RJ45 Port

H 3. LKV-408 RJ45 PORT Pin Configuration

Ethernet RS232(CH2-4) RS485(CH0, 1) Console(CH5)
PIN 1 ETX+ DCD TRXD+ DCD
PIN 2 ETX- RTS TRXD- RTS
PIN 3 ERX+ GND GND GND
PIN 4 N,C XD N,C XD
PIN 5 N,C RXD N,C RXD
PIN 6 ERX- GND GND GND
PIN 7 N,C CTS N,C CTS
PIN 8 N,C DTR N,C DTR
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5. LKV-408 JIENI=s

0

5.1. DI

oIr

200 2 29

bl

5.1.1. Watch dog time out Reset

LKV-408 2E 0= watch dog time outtl 2|8t reset JISsS XIR&LICt defaultgt2 enable& LIC}.
Watch dog time reset register@ O0xF600000101 byteE?IZ2 OxFFE write o2 enable ELICH £
O0xFB0000010il byteZ Ox0E write ot disable &LICI. Reset =0 default at& enable &LICH
enable® watch dog timere 2 1.6= OILHOI WDI(Watch Dog Input)2 2tS toggle =X Z2H B&

resetO] ZMEL|ICH &HH resetO] LMEH reset AlSE=E 2 200ms = HSELICH

WDTS S& MEl= EZ=UW2 Front paneldlA DIAG!T LEDE Soff &0 & £ USLICH £&
DIAG1 LED= MPC8602 PB27 porttfl HZE M USLICH T2tA watch dog timerJt enableE AHEH Ol
M= MPC860 PB27 pin2l g0l 1.6=0 19 0l& 0 &= 12 toggle TIO{0F ELICH & EEWS J16<
header0ll shuntE XMlH ot¥S [H= watch dog timer reset= hardwareX 2 =&6lX| LSLICH
5.1.2. Baud Rate Clock

MEst  Serial Baud rate clock® 2=0] flold LKV-4080A= MPC860 CPUS
BRGCLK2/L1RCLKB/TOUT3*/CLK6B/PA2 portE& Sot0 7.3728MHz2l oscillator clockO| & & & LICH.
5.1.3. LPBK (PB26, PB29)

SCCO0, 1= Ethernete2 AIZE [ PHY chip U55, 56= look back modeZ A& £=J} USLICH
MPC8602| PB26, 29 portdt 12 &2 & [ loop back modeZ AIE& 1, 02 [H= Ethernet 8& REZ
AEZELICH [Metd Z2A0l= 0l portE 022 S AIGHOF & LILCH.

5.1.4. XPC860 chip select pinit device HZ % data width

LKV-408 2E= MPC860 CPUNIA 2% 7JH2 chip select®& X&ot1] U Cisy Z20|
mapping o0 AIE35t] USLICH

2009-02-11 29/43



Trae Leader of Tecknology

Irl)(l‘ 1 ©2008-2009 LK11, Inc. All Rights Reserved. J| -

>
re
k>

CS0: EPROM 512KB, 8 bit

CS1: Flash Memory 4MB, 16 bit

CS2: SDRAM 32MB, 32 bit

CS3: SRAM 2MB, 32 bit

CS4: NVRAM 512KB, 8 bit

CS5: VMEbus Standard address, 16MB, 16 bit

CS: VMEbus Short address, 64KB, 16 bit

CS7: OXFBXXXXXX, OXFIXXXXXX, OXFAXXXXXX, OXFBXXXXXX

5.1.5. LKV-408 Interrupt Source

INTO: IRQO* - VIRQ7*

INT1: IRQ1* - VIRQ6*

INT2: RSV*/IRQ2* - VIRQ5*

INT3: DPO/IRQ3* - VIRQ4*

INT4: DP1/IRQ4* - VIRQ3*

INT5: DP2/IRQ5* - VIRQ2*

INT6: DP3/IRQ6* - VIRQ1*

INT7: IRQ7+/{TX_CLK} — SINT(Serial Controller Interrupt)
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5.2. LKV-408 Register
5.2.1. Watch Dog timer register (0xF6000001, access ©<l: byte)

0l registerdl OxFFE writeolt®™ MAX690A Z 2| watch dog time outll 2I&t reset JI=0| enableE
LICF. Ol register0il Ox0E writeol™ watch dog time outtl 28t reset J1=0| disableE LICH watch dog
time out JI12t2 2 1 6E2 0| Ot DIAG LED12| 22 toggle Xl L OB resetO] ZHAHE LICH,

default gt2 enable2LICt. 2t2F J16 jumper2l shuntE2 HMIHGHH watch dog time out JIs2
hardware® © 2 disable& LIL}.

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

0l register0ll OXFFE writeot® FAIL LEDDF off & LICE.

5.2.3. FAIL LED on register(0xF50000001, access ©$!: byte)

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

5.2.4. Encoder switch read (0xF7000000, access ©%: byte)

0| register= 2=LH2l DIP switchl AEHE read ot= register LICH

Switch onAl datas= 022 read&l 4, switch off Al data= 12 read& LILCI.

H 4. LKV-408 Encoder switch register

DO D1 D2 D3
Encoder Encoder Encoder Encoder
Switch Switch Switch Switch
1-1 1-2 1-3 1-4
D4 D5 D6 D7
Encoder Encoder Encoder Encoder
Switch Switch Switch Switch
2-1 2-2 2-3 2-4
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5.2.5. DIP switch read (0xF7000002, access &%: byte)

0l register= 2=LH2l DIP switchl AEHE read ot= register LICH.

Switch onAl datas 022 read& 4, switch off Al data= 12 read& LILCI.

H 5. LKV-408 DIP switch register

Do D1 D2 D3 D4 D5 D6 D7

DIP DIP DIP DIP DIP DIP DIP DIP
Switch1 |Switch 2|Switch 3|Switch 4| Switch5 | Switch6 | Switch7 | Switch8

5.2.6. VMEDbus Interrupt Acknowledge Register (0xF8000000X, access £H<l: byte)

0l register= LKV-408 2EE VMEbus Interrupt Handler2 AtEg [ VMEbus Interrupt requester|
vectorE A =01 AFE&LICH. VMEbus interrupt request= MPC8602! external interrupt request line
S S0t UEEIM Ol registerE S0t vectorE &= [ Ol register® A28, A29, A300i VMEbus
interrupt request level2 &AM ZUWHOF SLICH. = [E 6] 20l VMEbus interrupt request levelOl et
M VMEbus interrupt acknowledge addressJt &etXIHl & LILC

I 6. LKV-408 VMEbus Interrupt Acknowledge Cycle

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

VIRQ7* IRQO* 0xF800000F (byte)
VIRQ6* IRQ1* 0xF800000D (byte)
VIRQ5* IRQ2x* 0xF8000008 (byte)
VIRQ4* IRQ3* 0xF8000009 (byte)
VIRQ3+* IRQ4* 0xF8000007 (byte)
VIRQ2x* IRQ5* 0xF8000005 (byte)
VIRQ1* IRQ6* 0xF8000003(byte)

5.2.7. VMEDbus vector register (0xFB000000, access &%!: byte)

0| register= LKV-408 2 =2| VMEbus interrupt requester AIZ& [ VMEbus2l interrupt handler
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B EZ2E2H interrupt acknowledge cycleAlOll vectorE HMZot= register@ LICH. = 0l register0il &=
dataJdl interrupt acknowledge cycle Al vector g2t0l & LICt. Ol register= read/write JtsotH byte ©

?I2 access of0F &HLILCH.

5.2.8. VMEDbus Interrupt Requester Register (0xFC000000, access &H9: byte)

Ol register= LKV-408 2 EJt VMEbusOl interruptE R7& [ AL ELICHOI registerfl 0xFOS
write® [ VMEbusOl interrupt request &lSJF enable®l(, VMEbus interrupt handler2
VMEbus interrupt acknowledge cycle®il 2/ai A O0xFCO00000 register0fl M&E vectorE A & LICH.
Ol registerE read ot2 [ datadt OxXF(X= don't care)dt read=l® Ot& interrupt RS
LIEFHLICE. Ol registerE readot2 M datadt 0xXO0(X= don't care)0l™ interruptdl RFAEUS
LIEHHLICY

5.2.9. Serial Controller Register (0xF300000X, access &< : byte)
LKV-408 EE= RS232E XI&a6l= 4J42 Serial 82 E4! PortE HMZELICE O Ports==2 &2

Serial controller& AlZ5t0d MZotH, LKV-408 E=+= 0| register& E06t0 Serial Controller2l register

£ MO It AsLICL

H 7. LKV-408 Serial Controller Register map

HEdlA ZE cll XI A E HEala ZE dll XI A&
0xF3000000 | ZE 1 |RBR(&121), THR(ADI), DLL | 0xF3000040 | ZE 3 |RBR(4J1), THR(A 1), DLL
0xF3000001 | Z& 1 DLM, IER 0xF3000041| & 3 DLM, IER
0xF3000002 | ZE 1 |FCR(ADI), IIR(&421) 0xF3000042 | LE 3 FCR(MJ1), IIR(&421)
0xF3000003 | ZE& 1 |LCR 0xF3000043 | & 3 |LCR
0xF3000004 | & 1 MCR 0xF3000044 | =& 3 MCR
0xF3000005| & 1 |LSR 0xF3000045| =& 3 [LSR
0xF3000006 | Z& 1 |MSR 0xF3000046 | =& 3 MSR
0xF3000007 | Z& 1 |SCR 0xF3000047 | & 3 |SCR
0xF3000020 | ZE 2 |RBR(24D1), THR(ADI), DLL | 0xF3000060 | ZE 4 |RBR(21J1), THR(A D), DLL
0xF3000021 | £E 2 |DLM, IER 0xF3000061 | £E 4 DLM, IER
0xF3000022 | ZE 2 |FCR(AD1), IIR(241) 0xF3000062 | LE 4 FCR(MJ1), lIR(421)
0xF3000023 | & 2 |LCR 0xF3000063 | & 4 |LCR
0xF3000024 | Z& 2 |MCR 0xF3000064 | & 4 MCR
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0xF3000025| & 2 |LSR 0xF3000065 | £E 4 [LSR
0xF3000026 | & 2 |MSR 0xF3000066 | =& 4 MSR
0xF3000027 | Z& 2 |SCR 0xF3000067 | =& 4 |SCR
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5.3. LKV-408 AMcode 2& &4

VMEbusE access otJl fIoi A= address «2t0l OtLI2t AM code& settingStO4 OF & LICH LKV-
408 BEE0ME AM5, AM4= accessg address rangelll MetM AS2=2 setting®lH, AM3 code=
logic 12 DAL USLICH el AM2, AM1, AMO= & UHE slave 2EE0 Wetd HESHA setting
Ot AtEELICH. 2& slave 2E= AM codelt extended address2 MH0l= 09, OA, 0D, OE= 2% &
OlS0IEE &Jlct= A0l LBt LICt. standard address2 [i0l= 39, 3A, 3D, 3E, short address

S|
Mol=s 29, 208 2Ot=S0I=5 &Hot= 20l LA YLICH

IIQr

LKV-408 2E0 M= default= AM2E 1, AMI2 0, AMOE 12 setting ot USLICH (BSPOIA default
2= 0l2 20l setting Gt0{10F &LICE)

AM2, AM1, AMO= MPC860 port PD13, PD14, PD15B1 0t AZENH UM, bufferS HMEA VMEbus
£ EHEH AN ASLICH

AM2 : MPC860 PD130 &2 & O
AM1 : MPC860 PD140I &2 &0
AMO : MPC860 PD150 &2 & O

000

A

0

0
o o o

c - -

0

H 8. LKV-408 VMEbus AM code

AM code
Function
HEXCODE 5 4 3 2 1 O
09 0 0 1 0 0 1| A32non privileged data access
0A 0 0 1 0 1 0 A32 non privileged program access
0D 0 0 1 1 0 1] A32 supervisory data access
0E 0 0 1 1 1 0 A32 supervisory 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
20 10 1 1 0 1] A16 supervisory access
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6. VMEBuUS

2 4t
S odgy

M0

6.1. VMEBus Master

6.1.1. System controller function Enable Master 2&

LKV-408 2E= VMEBuUs system&0lAl Master EE2 S&SHLICH. L£8t BESWHE0 system
controller functionsS LH&SILD JUAHAM LKV-408 E=2| system controller functionS enabledtd master
2 AI2ot0DX & AL U2 master EE01 system controller functionOl disable= I UM OF BHH

system& WM EF EE=2 HSH FAXIoHOF &LICH

LEHOZ 18 slotlll ?IXIGH0 AFZotAH =04 Ol SW12l 18 switchJt on0l &/ 010F &

=
0

b,

% LKV-408 2 E=2| system controller function® Master EEZM Slave EEE accessotd = [
slave EE0A DTACKAIZ S SEO0| 82 32 AME2S=Z 9.28us 8% JICE = BERRAMESE d

0 VMEBus cycle2 2 H& &Z&LILh

rive ot

6.1.2. System controller function Disable Master &

LKV-408 E=2| system controllerJIS0| disableT 0 Us B
controller functionOl enableEl Ol UAUHOF ot 0l B system controller functionE JtXle EE2 2=
Ol ®IXIot0d AFZELICE

rr

CI2 master 2E0I System

6.2. VMEBus Slave

6.2.1. VMEBus Slave &

LKV-408 EE = VMEBuUs systemalOlM slave EEZE AIR2E = USLICH EE WO HMZE

2MB SRAMS Eoll Master EEDJI LKV-408 EEZE accessolH 0 Ol master 2E
Standard/Extended address modeE Al & £ U1, 8/16/32bit data accessIt ItsEHLICH

—
[—
—
[—

6.2.2. VMEBuUSs Master & Slave 2=

LKV-408 EE=+= VMEBuUsS system&lOlA Master EE & Slave BEEZ2E S&E £ UASLICH 0l=
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El Master BEEJL LKV-408 EEE Slave EE=ZM accessE = U2 SAl0

= T
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LKV-408 2 =D}
Master EE2M E} EEE accessd 4= USLILCH

—

6.3. VMEBus Access

6.3.1. LKV-408 BEZ2 [I2 BEEZ access

Ol

P AL(LKV-408 Master Mode)

[l

LKV-408 EE=2| address mapll & & address@HS Ot HE2F 2&LICH

=

H 9. LKV-408 VMEBuUs Address Map

Access Mode Address ¥4

Short address 0xF4000000 ~ OxF400FFFF(64 Kbytes)
Standard address 0xF0000000 ~ OxFOFFFFFF(16 Mbytes)
Extended address 0x10000000 ~ OXEFFFFFFF(3.6 Gbytes)

VMEBuUs& 0l 3JFXl address@ =2 = slave EEE access & £ UM 3J1Al data sizeE

e

L
Pl
0
ol

LICH. Ol= slave 250 X <0 AS0l JtsotH slave 2Z0A X0t e &42

s

BEE access® B2 Machine check errorE &M 3HH & LICH

H 10. LKV-408 VMEBus Data Size

VMEBus DATA Size
8 Bit
16 Bit
32 Bit

6.3.2. LI EE=2 LKV-408 EEE access & Z=2(LKV-408 Slave Mode)

LKV-408 EEE slave EE2 AIEE HR HA slave BEE2 Z 28t header settingS ollOF & LICH

E

Ol J1/J2/J5/J7/J9H headers= <2 3.2. Hardware Header setting &S0AM AYot=
HEZ AME Al EF6H SLICH

= slave

~

M2 slave EEZ A2 Al VMEBuUsUI A accessol= SRAMS| base address settings 2 4=t
S22 settingdHOF &FLICEH.

10
!
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SHIE AFE 0l @ 0xFO000000 ~ OxFO1FFFFF , OxF0200000 ~ OxFO3FFFFF
2= AP 0l ¢ 0xFO000000 ~ OxFO2FFFFF (2MBYE S A4 AIEols ER)
0xFO100000 ~ OxFO2FFFFF (2= address¥ S Al=Z2oles HER)
£ 11. LKV-408 VMEBus Slave Standard address
A23 A22 A21
‘H’ v ‘H’ ‘L ‘H ‘L
Standard
8 0 4 0 2 0
Header Setting A23(L) / A22(L) / A21(H) => Base address : 0xXX200000
(Shunt OFF —> Logic High) | A23(L) / A22(H) / A21(L) => Base address : 0xXX400000
(Shunt ON —> Logic Low) | A23(H) / A22(L) / A21(L) => Base address : 0xXX800000

I 12. LKV-408 VMEBuUs Slave Extended address

A31 A30 A29 A28 A27
‘H v H ‘L H’ v ‘H v ‘H ‘v
Standard
8 0 4 0 2 0 1 0 8 0
Header Setting A31(L)/A30(L)/A29(L)/A28(H)/A27(L)=> Base address : 0x1XX00000

(Shunt ON —> Logic Low) A31(L)/A30(H)/A29(L)/A28(L)/A27(L)=> Base address : 0x4XX00000

)

(Shunt OFF —> Logic High) | A31(L)/A30(L)/A29(H)/A28(L)/A27(L)=> Base address : 0x2XX00000
)

H)/A30(L)/A29(L)/A28(L)/A27(L)=> Base address : 0x8XX00000

(L
(L
(L
(L
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7. VMEBus Connector
7.1. VME Connector P1
H 13. VMEbus P1 Connector Signal assign map
Ag g & B & g & cg =S
AT VD 0 B1 BBSY=* C1 VD8
A2 VD 1 B2 BCLR* Cc2 VD9
A3 VD 2 B3 ACFAIL* C3 VD10
A4 VD 3 B4 BGOIN* C4 VD11
Ab VD 4 B5 BGOOUT* Ch VD12
A6 VD 5 B6 BG1IN* C6 VD13
A7 VD 6 B7 BG1OUT* C7 VD14
A8 VD7 B8 BG2IN* C8 VD15
A9 GND B9 BG20UT* C9 GND
A10 SYSCLK B10 BG3IN* C10 SYSFAIL*
A11 GND B11 BG30OUT* C11 BERR*
A12 DS1+ B12 BRO* C12 SYSRESET*
A13 DSO= B13 BR1x C13 LWORD=*
Al4 WRITE* B14 BR2x C14 AMbB
A15 GND B15 BR3* C1b VA23
A16 DTACK=* B16 AMO C16 VA22
A17 GND B17 AM1 C17 VA21
A18 AS* B18 AM2 C18 VA20
A19 GND B19 AM3 C19 VA19
A20 |IACK* B20 GND C20 VA18
A21 IACKIN=* B21 C21 VA17
A22 IACKOUT=* B22 Cc22 VA16
A23 AM4 B23 GND C23 VA15
A24 VA7 B24 IRQ7* C24 VA14
A25 VAG B25 IRQ6* C25 VA13
A26 VA5 B26 IRQ5* C26 VA12
A27 VA4 B27 IRQ4* c27 VA1
A28 VA3 B28 IRQ3~* Cc28 VA10
A29 VA2 B29 IRQ2* C29 VA9
A30 VA1 B30 IRQ1* C30 VA8
A31 -12V B31 C31 +12V
A32 +5V B32 +5V C32 +5V
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7.2. VME Connector P2
H 14. VMEbus P2 Connector Signal assign map
AZ H & B & ¥ C g H &
Al 232TXD3 B1 +5V C1 232TXD1#
A2 232RTS3# B2 GND c2 232RTST
A3 232RXD3 B3 C3 232RXD1#
Ad 232CTS3# B4 VA24 C4 232CTS1
A5 232D0CD3 B5 VA25 C5 2320CD1
AB 2320TR3 B6 VA26 C6 2320TR1
A7 GND B7 VA27 C7 232TXD2#
A8 232TXD4# B8 VA28 C8 232RTS2
A9 232RTS4 B9 VA29 C9 232RXD2#
A10 232RXD4+# B10 VA30 C10 232CTS2
A1 232CTS4 B11 VA31 Ci1 232DCD2
A12 232D0CD4 B12 GND C12 232D0TR2
A13 232D0TR4 B13 +5V C13 485TRXD1+
Al4 GND B14 VD16 C14
A15 ETX1+ B15 VD17 C15 485TRXD1-
A16 ERX1+ B16 VD18 Cl16
A17 ETX2+ B17 VD19 C17
A18 ERX2+ B18 VD20 C18
A19 DOIN1 B19 vD21 C19 485TRXD2+
A20 DIN2 B20 VD22 C20
A21 DIN3 B21 VD23 C21 485TRXD2-
A22 DIN4 B22 GND c22
A23 GND B23 VD24 C23
A24 SMTXD1# B24 VD25 Cc24 ETX1-
A25 SMRXD1# B25 VD26 C25 ERX1-
A26 DOUT1 B26 VD27 C26 ETX2-
A27 DOUT2 B27 VD28 ca7 ERX2-
A28 DOUT3 B28 VD29 c28 GND
A29 DOUT4 B29 VD30 C29 SMTXD2#
A30 EXT_PWR B30 VD31 C30 SMRXD2#
A31 GND B31 GND C31 485GND1
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JlEH1A
8. =9 A&t
A CAUTION
» VME RackOlA JH&E 220 fXIs == System Controller2 8&& A,
> System Controller 2&& otLI2l RackOll ofLiSH &A=& 24,
» System Controller 2 0|22 EE= 0AE/Slave BEE2 AAE 21,
> LKV-408 BEJt &&= Rack? GND= FGNDeF & A& stHLE Capacitor
E Soll H&& 2.
A WARNING
> LKV-408 EE= A AEI|(Electrostatic Discharge)dl F & £ JoL|, BE FZ
Al ZF=olst A,
> LKV-408 EEE Racklll &=& A= Jisold M8)s 1110 s A,
> RackO0l EXEA &LAS R 2H2 HI U2z, BEA A HEE ol
5t1, S0ILF 0| 22 =22 =AotA & 21,
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