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1.
CPU  VR4100 RTE-VR4100-PC
RTE-VR4100-PC GreenHills Multi
CPU
IBM-PC/AT  ISA RS-232C
110
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4 «
" 1FXxH” "X
10 “ 10" 10 ‘10
16 " H “10H” 10 ‘16"
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RTE-VR4100-PC
Lmm e - VR4100 SYS?/I?:'BUS/I 2Way Interleave BUS >
'
' USER [ Internal
' HW ' Control
'
'

JEXT
CONNECTOR

| REG | | REG |

A

ISA-BUS TIMER
\/F /SIO
ISA-Bus RS-232C
CONNECTOR

Local-BUS
IIF

< 2Way Interleave BUS

D-RAM D-RAM

>

RTE-VR4100-PC
ROM 256K 64Kx 16
SRAM 512K 64Kx 16
DRAM SIMM72
RS-232C D-SUB 9
PC/AT ISA
CPU

ROM

x 2
x 4
8M,16M,32M

8M
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10MHz

3.
RTE-VR4100-PC
= Iil  ° /7 s
JPOWER
DRAM SIMM x2 P4 I o- o
VR4100 -
Sw2
PLD PLD PLD PLD
L
- H
Swi
PLD
osci PLD PLD
o
RTE-VR4100-PC

3.1 SWRESET

SWRESET CPU
3.2. JPOWER

A JPOWER
JPOWER
2.5A JEXT
TypeA @55
— EE—
GND
+5V
ISA
JPOWER

3.3. OSCl

OSC1 CPU g
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3.4. CPU SWi1
Swi VR4100

SW1
1 ON:  BIGENDIAN =0 (Low)
OFF: BIGENDIAN = 1 (High)
2 ON:  HIZPARITY =0 (Low)
OFF: HIZPARITY = 1 (High)
3 ON: DIV2 =0 (Low)
OFF: DIV2- = 1 (High)
4,5,6,7 OFF
8 ON:  64Bit
OFF: 32Bit
=
3.5. CONFIG SW2
SW2 1 ON
5.2.2.PIO  uPD71055
3.6. ISA-PORT Sw3
SW3  ISA 110
A4 ALl A12 Al5 0 110
OFFxH OFF 1 ON 0
SW3 | 1 [ 2] 3] als]e] 7] s
ISA | Aa | As| A6 | A7 | A8 | A9 [ Al0]| AL1

3.7. LED-POWER, LED-8 LED-1
LED-POWER

SW3

LED8 LED1
5.23. SWITCH LED

000xH
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3.8. ROMEMU JP3
JP3 ROM ROM
JP3 [l a3

1 RESET- Low 2 INTO- Low
47KQ 47KQ

3 NMI- Low 4 INT1- Low
47KQ 47KQ

5 NC 6 INT2- Low
47KQ

7 NC 8 INT3- Low
47KQ

9 NC 10 INT4- Low
47KQ
11 GND 12 GND

JP3
3.9. ROMSEL JP4
JP4  ROM ROM
ROM ROM
4
¢cv 16Bit-ROM
A16 4® @—0— Al4
AL7 —@ @ Al5  (271024)
A18 4—@ @ A16  (272048)
A19 4@ @ AL7  (274096)
BIT32/BIT64- —@ @—
BIG/LITTLE- 4—@ @——
JP4
ROM
ROM |
271024 ( 64Kx16Bit) 910, 11-12 12,34
272048 (128K x16Bit) - 1-2,34,56
274096 (256K x16Bit) - 1-2, 3-4,5-6, 7-8

JP4
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3.10. Jslo
JSIo SCC2691 RS-232C
PCIAT D-SUB9 RS-232C
RS-232C
D-SUB9
D-SUB25
00006
0000
JSIo
JSIo
D-SUB9 | D-SUB25
1 NC
2 RxD(RD) 3 2
3 TXD(SD) 2 3
4 DTR(DR) 16 6,8
5 GND 5 7
6 DSR(ER) 4 20
7 RTS(RS) 8 5
8 CTS(CY) 7 4
9 NC
JSIo
3.11. JEXT
EXT-BUS EXT-BUS 5.6. EXT-BUS
3.12. CPU Ji1, 32
JL,32 CPU
J1,32 1.27mm FX4B1-40S-1.27SV
HIROSE
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il [| 1
1 SYSADI(] 2 SYSAD[]]
3 SYSAD[2] 4 SYSAD[3]
5 SYSAD[4] 6 SYSAD[5]
7 SYSADI6] 8 SYSADJ[7]
9 GND 10 SYSADC[0]
11 SYSAD[g] 12 SYSAD[9]
13 SYSAD[10] 14 SYSAD[11]
15 SYSAD[12] 16 SYSAD[13]
17 SYSAD[14] 18 SYSAD[15]
19 GND 20 SYSADC[]]
21 SYSAD[16] 22 SYSAD[17]
23 SYSAD[18] 24 SYSAD[19]
25 SYSAD[20] 26 SYSAD[21]
27 SYSAD[22] 28 SYSAD[23]
29 GND 30 SYSADC[2]
31 SYSAD[24] 32 SYSAD[25]
33 SYSAD[26] 34 SYSAD[27]
35 SYSAD[2§] 36 SYSAD[29]
37 SYSAD[30] 38 SYSAD[3]]
39 +3.3V 40 SYSADC[3]

il

2 [| 2
1 SYSCMDJ[0] 2 SYSCMD[1]
3 SYSCMD[2] 4 SYSCMDJ[3]
5 SYSCMD[4] 6 SYSCMDP
7 GND 8 GND
9 PMASTER- 10 ERDY-
11 PVALID- 12 EVALID-
13 PREQ- 14 EREQ-
15 FAULT- 16 MasterCLOCK
17 GND 18 GND
19 INT[O]- 20 INT[1]-
21 INT[2]- 22 INT[3]-
23 INT[4]- 24 NMI-
25 RESET- 26 ColdRESET-
27 +3.3V 28 +3.3V
29 BIGENDIAN (SW1-1) 30 DIV2- (SW1-3)
31 HIZPARITY (SW1-2) 32 - (SW1-4)
3 GND 34 +5V
35 - 36 GND
37 GND 38 TCLOCK
39 +3.3V 40 +3.3V

2
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3.13. DRAM-SIMM

2 DRAM-SIMM aM
4M,8M,16M 72 SIMM
DRAM
SIMM PIO
uPD71055
3.14. ROM
ROM 128K 64Kx 16
150ns
4
3.9. ROMSEL JP4

SIMM
DOSV

40 ROM
ROM

522P0
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4,
PC/IAT PC ISA
Multi PC RTE for
Windows
RTE for Windows
4.1.
N I 1R —[] B
| L ) | JP4|:| ROM (D15-00) - 'JF:O‘:\IE'R o
DRAM SIMM x2 LEDS8-1
SWRESET]
SW2
PLD PLD PLD PLD ROM (D32-16)
Plo 3 |:|
J2
scc/
S PLD PLD PLD Lo TER i
oscL PLD PLD SW3 % E ]
o D o o |
| I [ | T
SW1 CPU
SW1
1 ON: BIGENDIAN =0 (Low)
OFF. BIGENDIAN =1 (High) ( )
2 ON: HIZPARITY =0 (Low)
OFF. HIZPARITY =1 (High) ( )
3 ON: DIV2-=0(Low)
OFF. DIV2-=1 (High) ( )
4,5,6,7 OFF
8 ON: 64Bit
OFF:. 32Bit ( )
SW1
SW2 ROM Multi
RS-232C VR4100

13
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sw2 | 1] 2 |
ON | ON
OFF | ON | 38400 baud
ON | OFF | 19200 baud
OFF | OFF | 9600 baud
sw2 | 3 ] 4]
ON | ON
OFF | ON | 200Hz 5ms
ON | OFF | 100Hz 10ms
OFF | OFF | 60Hz 16.67ms
sw2 | 5 | 6 |
ON ON Dxxx
OFF | ON | Dxx
ON | OFF | Dx
OFF | OFF | D
sw2 | 7] Config AD
ON AD =1 (Fast mode)
OFF AD = 0 (Compat)
Config AD
SW2-8  Multi OFF
SW3  ISA 110 ISA
A4 AlL A12 Al5 110
000xH  OFFxH OFF " 1" ON
20xH  3FxH
Sw3 1 2 3 4 5 6 7 8
A4 | A5 | A6 | A7 | A8 | A9 | A10 | AlL 110
ON/ 0 0 0 0 0 0 0 020xH
OFF 1
SW3ISA-I/0
ISA 110 PC

14
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4.2. ISA
PC ISA ISA
ISA
ISA
PC 1/O0
110
PC ISA
ISA
PC
PC POWER-LED
PC
110 PC
110
PC
4.3.
PC
RS-232C PC/AT
RS-232C
RS-232C 3.10. JSI0
3.2
RS-232C
4.1.
RS-232C JPOWER
POWER-LED LED

+5V

110
4.1.

LED

110

+5V 2.5A

15
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5.
RTE-VR4100-PC
5.1.
1FFF FFFF
FFFF FFFF FFFF FFFF #1F00 0000 ROM
[1E00 0000 .
E000 0OOO| ! 1000 0000 | _SYSTEM-1/O
DFFF FFFF !
! 1A00 0000|  EXT-Bus
!
C000 0000 ... . ;1800 0000 . .. . . 2
BFFF FFFF BUS-ERR , !
}_ ¢ 1600 0000 Y
]
A000 0000| I 1400 0000
OFFF FFFF ,'
}_ ! 1200 0000
| Time-Out
8000 o000 8000 0000| {1000 0000
7FFF FFFF TFFF FFFF :
6000 0000 l ______________________ !
BUS-ERR
:’
4000 0000 l ,,,,,,,,,,,,,,,,,,,,,, ! 0800 0000|
]
! (Parity Check)
2000 0000 l ______________________ 0400 0000 ... DRAM
1FFF FFFF
0000 0000 o000 0OCO| | , 0000 0000 SRAM
VRA4100
Multi TLB
8000-0000H BFFF-FFFFH 8000-0000H
A000-0000H

BUS-ERR 0800-0000H OFFF-FFFFH, 8000-0000H FFFF-FFFFH

TIME-OUT 1000-0000H 15FF-FFFFH
8u s

16
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5.2.

1 1600-0000H 17FF-FFFFH
2 1800-0000H 19FF-FFFFH

SRAM 0000-0000H 0007-FFFFH
SRAM 512K
DRAM 0400-0000H O07FF-FFFFH
72 SIMM
8M 8M
SIMM SW1-2

EXT-BUS 1A00-0000H 1AFF-FFFFH

SRAM  Owait

M SIMM
16M SIMM

JEXT EXT-
BUS 5.6. EXT-BUS
16
SYSTEM-1/O 1C00-0000H 1CFF-FFFFH
110
110 5.2. SYSTEM-I/O
ROM 1F00-0000H 1FFF-FFFFH
ROM 256K 150ns
ROM
ROM Multi
SYSTEM-I/O
SYSTEM-IO 1/10 UART/TIMER, PIO, ISA
SYSTEM-1/O
D[7..0]
1/10

BCO00-00xxH UART/TIMER (SCC2691)

BC00-01xxH PIO (uPD71055)

BCO00-02xxH LED/SWITCH

BCO00-03xxH ISA-BUS I/F

SYSTEM-1/O

17
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LSl

3.6864MHz
271nS 17.8mS

5.2.2PIO uPD71055

5.2.1. UART/TIMER(SCC2691)
UART/TIMER PHILIPS Signetics SCC2691UART
SCC2691 3
SCC2691 16
SCC2691
SCC2691
BC00-0000H MR1,MR2 MR1,MR2
BCO00-0008H SR CSR
BCO00-0010H Reserved CR
BCO00-0018H RHR THR
BCO00-0020H Reserved ACR
BCO00-0028H ISR IMR
BCO00-0030H CTuU CTUR
BCO00-0038H (CTL) CTLR
SCC2691
(MPO) RTS(RS) (MPl) CTS(CS)
DTR(DR),DSR(ER) PIO
5.2.2. PIO uPD71055
PIO NEC uPD71055 uPD71055 Intel
3
PIO
BCO00-0100H PORTO PORTO
BCO00-0108H PORT1 PORT1
BC00-0110H PORT2 PORT2
BCOO-0118H | = --------- CMD REG
PIO
PIO
High

18255

18
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Bitz | Bite | Bits | Bit4a | Bit3 | Bit2 | Bitl | Bito
Out
PORTO Lwid[1] | Lwid[o] | 1 1 1 1
( )Jc oyl Hylrcc
Out
PORTL| - - | swait[1] | swait[0] | NOILV | NOHIT | Dwid[1] | Dwid[0]
In Out
PorRT2| PD2 | PD1 |TOVF-| DSR- | DTR- | IRQ | TOVF| 1
MASK | CLR- | ()
CMD 1 0 0 0 1 0 0 0
(Init)
PIO
Lwid[1..0] TCLOCK
1/2 LBCLK 5.3.3.
Lwid[1] | Lwid[0] |
0 0 4
0 1 1
1 0 2
1 1 3
Lwid[1..0]
Swait[1..0] SRAM 5.3.1. SRAM
Swait]1] | swait[0] |
0 0 0
0 1 1
1 0 2
1 1 3
Swait[1..0]
Dwid[1..0] DRAM RAS/ICAS 53.2.
DRAM
Dwid[1] | Dwid[0] RAS RAS(Min) | CAS(Read) | CAS (Write)
0 0 2 3 1 1
0 1 3 4 2 1
1 0 4 5 3 2
1 1 5 6 4 3
Dwid[1..0]

19
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NOILV DRAM 0
1
NOHIT DRAM 0
1
TOVF- 8u s 0
(1) PORT2  Bitl(TOVFCLR-)
TOVFCLR- PORT2  Bit5 TOVF- (1)
1 TOVF- 0 1
IRQMASK CPU INTO 2 1
1
0
DTR- JSIO DTR
RS232C JSI0
DSR- JSIO DSR
JSI0 DSR
PD[2.1] DRAM 72  SIMM  PD[2.1]
DRAM PD[2.1] DRAM
PD[2] | PD[1] | DRAM
0 0 4M
0 1
1 0 16M
1 1 8M

PD[2.1] DRAM

5.2.3. SWITCH LED
SWITCH/LED 8
SW2-CONHFG LED LED[8.1]

| Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito]|

BCO00-0200H SW2-[ SW2-| SW2-| SW2-| SW2-| SW2-|SW2-[SW2-] 0=ON
8 7 6 5 4 3 2 1 1=0OFF

BCO00-0200H LED-|LED-|LED- |LED-|LED-|LED-|LED-|LED-| 0=
8 7 6 5 4 3 2 1 1=

SWITCH/LED
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5.3.
RTE-VR4100-PC SRAM, DRAM, ROM, I/O
53.1. SRAM
SRAM PIO 0 3 5.2.2. PIO uPD71055
(Ws =0..3)

LCTEC S I I O A O A I
SYSAD A X—KX D D D D X—X
]

SYSCMD R _X D D D EOD|

PMASTER-

PVALID-

ERDY-

EVALID-

SRAM Read cycle (Swait[]=1)

CPU SRAM

recock L L L)L L L L
X

SYSAD AX b XbpXb Kb K AXDX X XbpKX
SYSCMD p X o X b Xeop X'wX b X X Xeop
PMASTER- | NN \ \

PVALID- | >(: N
e L O A
EVALID- x & & &

SRAM | SRAM | SRAM | SRAM SRAM SRAM
WR WR WR WR WR WR
SRAM Write cycle

21
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5.3.2. DRAM
DRAM PO RAS/CAS
5.2.2. PO uPD71055
CAS EVALID-

sysap __ (Al

recock YU UUHUHUUYU U TUUUUUUL
A -
- -

syscMb __|(R]

PMASTER-

PVALID-

ERDY-

EVALID-

e R

Bank0 CAS- ‘ ‘

B
1

Bankl CAS- \ \ ||

SYSAD

I
o]
==
L
O
==
O
==
O
==
3
==
L

SYSCMD

PMASTER-

PVALID-

ERDY-

EVALID-

RAS- 1

BankO CAS- [ i ’ W

NOT Interleave

Bankl CAS- \ \

DRAM Read cycle (Dwid[]=1)

22
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DRAM

ERDY - CPU
ERDY -

TCLOCK
SYSAD
SYSCMD
PMASTER-
PVALID-
ERDY-

EVALID-

BankO CAS-

Bankl CAS-

SYSAD
SYSCMD
PMASTER-
PVALID-
ERDY-

EVALID-

RAS-
BankO CAS-

Bankl CAS-

RAS-

L

T

Ealal=
Ealal=
Ealar=
— L1l —

s

o] [0]
o] [0]
- 5l[o]

4/
]
ST AT
I
[
|

I Interleave mode

3

4_/_
r/Z
r ~
|
|

iy I NOT Interleave

DRAM Write cycle (Dwid[]=1, Data Rate=D)
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D Dxx CAS
cock UL HUUYUUUUUYUUYUUYUUUUUUUL
sysap Ao ) ) )
syscmp __ Jwjo) ) ) cor)
pmasTER- |\ |\ \ \ \ 1
PVALID- |
o AR I T b
EVALID- |
RAS- ! » T / """
Bank0 CAS- Y \_\\ | Y0 \ / L
Bankl CAS- o o o
DRAM Write cycle (Dwid[]=1, Data Rate=Dxx)
DRAM RAS
Hit CAS
Unhit RAS
RAS/ICAS

TCLOCK
SYSAD
SYSCMD
PMASTER-
PVALID-
ERDY-

EVALID-

Hit-

L

ol6]

=
0] ]

RAS-

CAS-

Hit

Unhit

DRAM Page Hit/Unhit Cycle (Dwid[]=1)

24
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DRAM 13y CAS

RAS-

CAS-

REFRESH-

ok JUUUHUYUUYUHUUYU LU

REFREQ- N\ /

13us

DRAM Refresh Cycle (Dwid[]=1)

25
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5.3.3.
CPU TCLOCK 12 ROM, I/O,
EXT-BUS PIO
5.2.2. PO uPD71055
RD-
EVALID-
ERDY - CPU
ERDY -
recoc  JUU U UUUUUL HUUUUULUHHLHLL
SYSAD :EX_X DX_X :EEX
syscvp _J(Rf— o R
PMASTER- | B
PVALID- _| o
ERDY- |
EVALID- | |
eo JUTOOT T L L JTOPOOOOOU T L L
ADDR X X
RD- _
WR- \ B
— - -1 3
READY \ j \ \ j \__
Read Write
Local-BUS cycles (Dwid[]=1)
* LBCLK,RD-,WR- TCLOCK LBCLK
LBCLK)
ROM 4
SYSTEM-1/0 5
EXT-BUS READY
TIMEOUT 256

26
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5.4.
CPU CPU
ON
JP3(ROMEM)-1 JP3  RESET- 3.8. ROMEMU
(SWRESET)
ISA PC
5.5.
CPU
NMI- JP3-3
INTO- JP3-2, SCC2691 JISA  , TIMEOVER
INT1- JP3-4
INT2- JP3-6, EXT-BUS INT-
INT3- JP3-8
INT4- JP3-10
INTO
5.2.2PI0 uPD71055 IRQMASK
INTO
PO IRQMASK 1
INT SCC2691 ISR PIO  TOVF-

PIO  IRQMASK

0

27
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5.6. EXT-BUS
EXT-BUS 110 JEXT
JEXT
| I | |
1 +5V 2 +5V 31 GND 32 GND
3 DO 4 D1 33 A8 34 A9
5 D2 6 D3 35 A10 36 A1l
7 D4 8 D5 37 A12 38 A13
9 D6 10 D7 39 Al4 40 A15
11 GND 12 GND 41 +5V 42 +5V
13 D8 14 D9 43 A16 44 A17
15 D10 16 D11 45 A18 46 A19
17 D12 18 D13 47 BHE- 48 GND
19 D14 20 D15 49 GND 50 RD-
21 +5V 22 +5V 51 WR- 52 RESET-
23 AO 24 Al 53 GND 54 GND
25 A2 26 A3 55 READY 56 INT-
27 A4 28 A5 57 GND 58 GND
29 A6 30 A7 59 LBCLK 60 GND
JEXT
+5V - +5V
GND -
A[0..19]
BHE- D[8..15]
D[0..15] CPU
47KQ
RD- EXT-BUS
WR- EXT-BUS
READY EXT-BUS
CPU  READY RD- WR-
READY
10KQ
INT- Low CPU  INT2-
10KQ
RESET- Low
LBCLK VR4100 TCLOCK 1/2
JEXT

28
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A[0..19] A[0..19]
BHE- T1 T3 T2 BHE- T10 T11
RD- — RD-
LN J T12 Ti3 N
WR- WR- L
J T5 T6 \— R T2 s
D[0..15] 4 Din ——  D[0..15] Dout B
7 TSsl\ . N le ‘|'16e . T17 T18
READY —\l \1 READY j }/
|
EXT-BUS
| MIN(n | MAX(ng)
T1 RD 0
T2 RD 0
T3 RD 50
T4 RD 20
T5 RD 15
T6 RD 0
T7 RD READY WAIT 0
T8 RD READY 0
T9 RD READY 0
T10 WR 0
T11 WR 20
T12 WR 50
T13 WR 20
T14 WR 20
T15 WR 20
T16 WR READY WAIT 0
T17 WR READY 0
T18 WR READY 0
EXT-BUSAC

29
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6. Multi
ROM Multi Multi

6.1. RAM

SRAM 10000H(64K B) RAM

8000-0000H 8000-FFFFH A000-0000H A000-FFFFH
6.2.
Multi
6.3. _INIT_SP
_INIT_SP 8007-FFFCH SRAM
Multi _INIT_SP
6.4.
Multi ISA
RTE for Windows Check RTE
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7. RTE
Multi
7.1. HELP(?)
< >
HELP
>
INIT
7.2. INIT
< >
INIT
7.3. VER
< >
VER

RTE

RTESERV

RTE

TARGET

HELP, ?

INIT

VER

16

0x1234  1234H

HELP[

RTE

HELPINIT

INIT

RTE

VER

RTE

RTE

" HELP”

n oy

31
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7.4. CACHEFLUSH
< > CACHEFLUSH

CACHEFLUSH CPU

7.5. SHOWTLB
< > SHOWTLB

SHOWTLB CPU TLB

7.6. IOREAD
< > |OREAD [BYTE|SHORT|LONG] [

IOREAD

BYTE, SHORT, LONG 8, 16, 32

110

> IOREAD BYTE BC000100
BCO000100: 1A

7.7. IOWRITE
< > |OWRITE [BYTE|SHORT |LONG]

IOREAD
BYTE, SHORT, LONG 8,16, 32
110

> IOWRITE SHORT 30FO BCOOFO00

[

]
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8.1.
SW1

SW2

SW3

ON:

OFF:

BIGENDIAN = 0 (Low)

BIGENDIAN = 1 (High)

ON:
OFF:

HIZPARITY =0 (Low)
HIZPARITY = 1 (High)

ON:
OFF:

DIV2- = 0 (Low)
DIV2- = 1 (High)

4,5,6,7

OFF

ON:
OFF:

64Bit
32Bit

Swi

2|

ON
OFF
ON
OFF

ON
ON | 38400 baud
OFF
OFF

19200 baud
9600 baud

ON
OFF
ON

OFF

ON
ON | 200Hz
OFF
OFF

5ms
100Hz  10ms
60Hz 16.67ms

ON
OFF
ON

OFF

ON Dxxx
ON Dxx
OFF Dx
OFF D

7|

Config AD

ON
OFF

AD =1 (Fast mode)
AD = 0 (Compat)

Config AD

A4 A5

A6

A7 A8 A9

A10

All

110

ON/
OFF

020xH

ISA-1/0
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RTE-VR4100-PC

8.2.
JP3(ROMEMU)
JP3 | [l a3
1 RESET- Low 2 INTO- Low
47KQ 47KQ
3 NMI- Low 4 INT1- Low
47KQ 47KQ
5 NC 6 INT2- Low
47KQ
7 NC 8 INT3- Low
47KQ
9 NC 10 INT4- Low
47KQ
11 GND 12 GND
JP3
JP4(ROMSEL)
ROM |
271024 ( 64Kx16Bit) 910, 11-12 1234
272048 (128K x16Bit) - 1-2,34,56
274096 (256K x16Bit) - 1-2, 3-4,5-6, 7-8

JP4
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