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ABSTRACT  This paper describes the outboard NIU(Network Interface Unit) using microprocessor and the hard-
ware and software of concentrator for constructing star typed LAN(Local Area Network) based on token ring me-
thod. The NIU adapter can adapt up to four parallel and serial typed terminals. Because it has PAD function on
input output data, any type of terminals can be adapted. Since the concentrator has logical switching circuit which
enables data to bypass the faulted NIU adapter, this network prevents communication break. When user transmits
and receives data, the concentrator constructs star typed LAN which connects both transmitting and receiving sides.
As a result, this network eliminates ring latency time in other NIU excluding transmitting and receiving NIU. So
the throughput of this LAN is increased. Because this I.LAN system consists of several modules according to it's
function, the expansion of function or the modification of method is easy.
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< S - 100 BUS
RIC U MC U toc L
BUS INTERFACE BUS INTERFACE BUS INTERFACE
CPU CPU CPU
MEMORY MEMORY MEMORY
DMA INTERRUPT INTERRUPT
DECODER & MONITOR 810 —_—
ENCODER INTERFACE
TERMINAL
NETWORK
RING | INTERCONN- [RING
ECTION [
3% 1 Out board ¥4l % & 2z A5
Block diagram of out board NIU.
Foll o&l 7| ESbe FAx w4 AR [l- 2-1 Main Controller
Afstex =v 3t bgl2 T ¢ S A3 MC (Main Controller)+= "} #-4 2z} 2] &5
we| eulde At} 2ol 744 shubsbis 2124 RICe} IDC
Out board ¥}4 # A< A= 2" 13 2 ol o] dlojel #1428 Faiste, - i
o] AHaHoe® 35F(MC;Main Controller, o} 7hc},
I0C ;Input and Output Controller, R IC ;Ring In- MC+= RICo 4 gld=x+= a7 E cbg|g] do|
terface Controller) 2 TA= 5, 7zt EH-L cf4] e} 8 2 ¢sle] shube] s FAE o} g
CPU board, MEMORY board, 1/0 board, RING o 22l E Fdl [0C&2 HF8l,
INTERFACE board 2 T4 =, Al~g WL # 5= skl whele| dlolels IEEE 802.5 a4
+ 16 bit S—100 busE 483} vl off 5% moje} TS TAS
I0C¢ RIC EFoll+ CPU, W4 #l%e](lo- &3k,
cal memory) 7} 93, MC REdl+- CPU, W+ ola] MCs2} RIC, MCsF 10C ‘]—010] HIOIE]-
ol 2 2], 3% = %2 (commen memory) 7} S1.2™, HEL FF w9 deyE A%
EE7Ee] 54l MCo| & &% sxe ¥ al of o|Fof zlv|
B] 4 & (interrupt) & o] §-38to] o] Fofzic}, (1)CPU : 8086 16 bit microprocessor, 8 MHz
clock
o-2 4 {2)BUS : 16 bit S— 100 bus
2 AL Ao 7 By oW shmdlel afFAL (3) LOCAL MEMORY
ch-g-3 2o},
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L 1

CPU (8086) RESET SWITCH

L 3

[LOCAL MEMOR

ROM § 321(; MEMORY 1/0
128K DECODER DECODER
TIMER BUS COM. MEMORY
INTERFAC RAM (32 K)
INTERRUPT
BUS I/F BUS I/F

\ ™\
<s - 100 BUS > < INTERNAL BUS ___>

38 2 Main Controller 745X

Block diagram of main cont roller.

W2 AdfsEe 4eE 3Y we e F4E

SRAM : 128 Kbyte Hold2 dfes, o o A5 A2 A4

(4) COMMON MEMORY + A%t 4 (header) & Y-8t & FF ®E
SRAM: 32 Kbyte glo} ol Y E A3l o MCE AF3ae} o

(5) TIMER, COUNTER D1 = el v)de] PAD 7l50] 2ol si7]EsH dlo]
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7} HDLC =+ X.257 Aol 2|3t s7]E =p9 9]
ol ole} £-F4lo] 7H5EtE S ko ek,

[I-2-2 Input and Output Controller (1)CPU : 8086 16 bit microprocessor,
10CE AFe, elold, 4 71715 b= 8 MHz  clock
71 7] 2w A& 2|9} HEAA dloetE AF 2)BUS 1 16 bit S—100 bus

(
SRS e AARA FAEE 1Y 33 o (3YMEMORY : ROM ; 32 Kbyte

= 10C$} A} 2} 7] 712k RS-232C, RS-422, SRAM ; 128 Kbyte
Current Loop 59| & ub4l &£+ Centronics 3. (4) SERIAL [/0 D20
gh5-o) o & ubdlel] o)l dlolebE F-FAlgch (5) PARALLEL 1/0 @ 2
10CE ¢v]dz Hef 3k skl qlEsE 6) TIMER, COUNTER © 171
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Holehs H4stel, FU W 4% 22wl (7 INTERRUPT 17
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SERIAL PARALLEL
L | [ e | [iF | [ E ]
1 )
RS232/RS RS232/CU . CENTRONT
422 /MODE R.LOOP CS I/F
1 1
[ sto ] [ s10 | P IO
T |
CPU (8086) ]f SWITCH
ROM ( 32K) BAUD RATE
RAM (128X) GEN. DECODER
INTERRUPT
BUS I/F 7 BUS I/F
1 )

BUS

/\
<s - 100

a8 3

>

< INTERNAL BUS

>

Input and output controller *4 %

Block diagram of Input and output controller

II-2-3 Ring Interface Controller
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e, FAEL= 1Y 42}

RIC+ “PD 72001 AMPSCE o]83te] 1.6
Mbps®] A% 458 waglA~e] 3 (manchester
coding) & sl A" «<£L 3l=, IEEE 8025
TA o7 B =#Hql o dloje}l 2l g 7

Alet,
(1)CPU 1 8086 16 bit micrpoprocessor,
8 MHz clock
(2ZMEMORY :ROM : 8 Kbyte

SRAM : 64 Kbyte
(3) RING INTERFACE : serial interface
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2 Y45l w3

of| A 2} 7Fo],
3}7] $1%F A % 7] (concentrator) & 4 z| 3} B
ob 4 Qx| st FabelE S go g4 At v

(NEC ¢} #PD 72001 AMPSC,
(4) SPEED : DMACol 2|3t 1.6 Mbps
(5)CODE > manchester code
(6) PROTOCOL : modifed IEEE 802.5

m. &&719 st=do +=

m-1 7=

EZ ¥ uoAe w S AAsF Tabd e
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l_;l RING T I

TRANSCEIVER
INTERFACE
CLOCK
GEN.
ROM ( 8K)
RAM (64K)
CPU (8086)
I 447DECODER
INTERRUPT]
BUS I/F 7K BUB I/F

_/\
< s -100BUS > < INTERNAL BUS >

12l 4 Ring interface controller T4 %
Block diagram of ring interface controller.
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: 1 —— — Logic
LW [ i _|s/w#s

S%? BUFFER F_T SHIFTER
Df%c CPU (8086) ¥— BUFFER
by [ L3

K
DECODER §2§ i?exg B——

|
/\

< s-100 _BUS >

O8ls A%7 TAE
Block diagram of concentrator.
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o pxEe TR, QA FAEE 18
59} ztek,
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Aleh,
(1)CPU . 8086 16 bit microprocessor,
8 MHz clock
(2)BUS 216 bit S- 100 bus

(3)MEMORY :ROM : 8 Kbyte
SRAM ! 16 Kbyte

(4) TIMER, COUNTER : 17

(5) INTERRUPT S1A

(6)NIU INTERFACE

. serial interface

(NEC¢] #PD

RING
v 7 LEVEL (+) BYPASS
:/" —\ .
RCV+1
RCV-1 RDET1
<> S'|7 LEVEL (-)
/
XMT+1 LED
XMTF1
- \ VA
|, o a LEVEL (+)
ODER | [
DIG1
STO DATAL

ale el A9 TAS
Block diagram of logical switching.
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ontrol) layer®| 4| layer& - =lc}l). ()@ 6

SIO
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Block diagram of shifter.
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Structure of MAC frame.
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