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I. TriGem-882| Concept

TriGem-88-2 ©] IBM ¢ IBM PC/XT$} S/W, H/W
7—1 o2 oA THAHL FAHAM 2 fo k¥

gdF 75S AY deozH EAAQ business Lo
A}-8-2 4~ 9l 16bit personal computer o]t

IBM PC/XT7t %873 logic 7152 motherboard
o} A3+ motherboard¥A]eld] u]3sled TriGem-88-
CPU % memorys ZEd =E 7|5
2 523led modulary}tAl o g A#sIom 10709 1/
O solt, 155We] cf 8- AYAAE AAstd T4
system boxol hard disk, back up-% streamer% ]
g 1/0 devicesE g4 AA & 4 YEE system
9 #4444, 54, %4 244E 4k

[o]

option board

I. Architecture(H/W)

TriGem-882 H/WH o2 »]2=xql 3784 function
board ¢} 7)ele| option board 22| ©]F Zt board
5% 9Asld F+ backplane board, power supply.
keyboard, monitor 2 A=, oj& 7o T4
o537 Rt

1. Backplane Board
IBM PC/XT bus9} 43 42| 62 pin I/0 slot

10789} power connector, keyboard connector

o

c 2
W A3 board 24 o] slotell A< & 7 board 7+
data, address, AoJAlE, HYFL FFich

2. CPU Board
CPU board+ TriGem-882¢] 7}a #M4] d&-2 351+
board 2M ot&3 e 7|52 EFS EFsxw ot

%8088 16bit Microprocessor
%8087 Numeric processor (option)
* ROM BIOS (8K)

(186)

* 4 DMA channels
% 8 Level vectored interrupt
* 3 Programmable timer channels
*KBD Interface
% Audio speaker
% Bus control, Timing logic
*IBM Bus interface

54

i) Microprocessor

A2 5]= microprocessor+ Intel 808824 W=
o2 16bit W He]E st 2 A 1M byte 7k2| 2] add-
7}53tek. CPU clock2  4.77MHz &4
master oscilator ¢l 14.31818 MHz 9] crystal 2 %8 &
Fsto] FFHe) bus cycle® L7 9 memoryE ac-
cessdtE ¢ 4clock Z, 840 micros?7t A48 E v
I/0 operationol A& 5Sclock &, 1.05 micros7} 4%
5u} access time©] %< deviced Y3 Yol wait

9]l =& ready control logic& 7z

ressing o]

state S 27} & 4
2 glch

=%} high performance numeric application$ sup-

port & 4+ 9IS E 8087 NDPE 43% 4+ 3dod,
o] 4% 100w FEel nEFH &FE A 4 ok

ii) DMA Channel

o} % device”t A A system memory2}e] B
7}53HA] do2 M system® performance & 34
A 31

support

A%

[]

&
A7 4 =2 DMAC(Intel 8237A-5) &
ow], o] Chip 4712 DMA
LS

2E DMAA4EL Sclock &, 1.05micro sec”}t
459 DMAAlY|E 10 READY line & AH&3led 19
27} 7}35-3bck. 2} channeldl £x+&

channel &

a

9} wait state %
Gest 2ok

channel 0 --- system memoryoll 3} refresh #2932
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8253 timer &} 7 E=3le] = 72clock
vl DMA read (4 clocks &, 840nsec)
e,
channel 1+ reserved
channel 2 -+ floppy disk
channel 3 +-- fixed disk
iii) H/W Interrupt
8259 PIC (Programmable Interrupt Controller) &
Ab-8-3}e] 8level 9] vectored interruptE control sh=
dl 270 CPU BOARDWol A Abg-3le] 6 A& 9%
deviceol Te=o] ot
*IRQ 0+ #Hxe £4 9% A interruptel™,
8253 timer 9] channel 00l &7 5]¢] real time clock
= Asgrh
*IRQ 12 Keyboard interface®} 3ezislo] 9% KBD
A4 keyst g Awelct interruptd YA} EE
slo] gl
*JRQ 2--'reserved
*IRQ 3:-2nd Async communication
*IRQ 4---1st Async communication
*#IRQ 4---Fixed disk
*IRQ 6---Floppy disk
#IRQ 7---Parallel printer
%% memory data protection® $3t°d memory
array ol parity bitd FiL gkl system®]v} chan-
nelol| 4] parity error7} wAialwd NMI(Non Mask-
able Interrupt) 7} 2 =z & AdA=lg) e I/0port
80hell 2 dld NMIE S/W control & % 9ch
iv) Programmable Timer/Counter Channel
Intel 82532 A}&3}ed 3 719 timer/counter chan-
nel& AE3t9 7} channel®] 4 resolution2 1.05

micros ©|th.

*TC 02 IRQ 03 &4 real time clock® A3
ek

*TC 1& DMA3l =z 9} 34| E2Hsled system memory
o 48 refresh3 #P3tc}

*TC 2 & audio speakero] <17 sle] tone genera-
tionol] AF&%ch

v) KBD Interface Logic

98-z HE serial key codeE 4o} parallel code

2 W3tsled F+ interface”t Z &5, keyboard

entry 7} ol B &8 42l7] 43ste] IRQ 05 A83F

t}. key codei 8255 PPI port A% access &2 4

128 H 3%

dof A ot
vi) Audio Speaker

Audible alarme]v} music 7] 5-& 9 5} timer chan-
nel 2(TC 2) 2t &) 8255 PPI port B24 control
gtet,

System Memory Map

Starting | Address .
Decimal Hex Usuage Size
0 00000 | SystemRAM (64K minimum) | 64K

64K 10000
128K 20000
192K 30000
256 K 40000 Read/Write
320K 50000 576K
384K 60000
448K 70000
512K 80000
576K 90000

Memory Expansion

640K A0000 Reserved 64K
704K B000O Monochrome Display 16K
720K B4000 Reserved 16K
736K B8000 Color/Graphics 16K
752K BC000 Reserved 16K
768K Cc0000 Advanced Video 16K
784K C4000 Interface 32K

800K Cc8000
816K CC000
832K D000O
848K D4000
864K D8000
880K DCOO0O
896K E0000

Fixed Disk Interface 16K

Read Only Memory

912K E4000 Expansion 200K
928K E8000 And Control
944K EC000
960K F0000
976K F4000
992K F8000
1008K FC000
1016 K FEO00O System BIOS ROM 8K

vii) ROM BIOS

IBM PC/XT$ entry point level?] BIOS 338
o2 u Z}F video adapter T Ao} s}7] 3 console
out put 71%, keyboard 1/0 71%, FDD /O 7]%,

(187)
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printer 1/0 7%, RS-232C 1/0 7|5%5& A|23rch
80882 Tz4 systemAtoll4] 2] address spacev 1M
byte 74A] ©]9] TriGem-884toll 4] 2] address map-& ©f
<34 2}

DOS 9 loading & §lslod= A4 64K7F gy
640K 7427} RAMd ez dgdsle] Qo) video bu-
ffer = B000 seg 25 64K7} reserve o] glovt 128
K7tz Alg7bsdie, 2+% 84 1/0 card9)
initialze ROM ¢35 C800 seg %€l %3] nlals)
o] Sleh

BIOS(BASIC Input Output System)
E000h+-E FFFFh7tz 9] 8K7t &4 5o Slo] =&
7124 I/OE AF3tz gk

TriGem-880ll41 9] 1/0 .43 & bit 1/0 addressing

auto

1/0 Address MAP

Address Usage
000-00F|8237 DMA Controller
C 020~-021(8259 Interrupt Controller
040-0643(8253 Timer/Counter
P 1060-063/8255 Programmable Parallel Interface
g |080—-083|DMA Page Registers
0AX NMI Mask Register
8 locx Reserved
0EX Reserved
100~ 1FF|Not Assigned
200-20F{Game Controller
210—-217|Expansion Unit
E [220-24F|Reserved
X 278-27F|Reserved
2F0-2F 7|Reserved
T |2F8-2FF Asynchronous Communications (secondary)
E 300-31F|Prototype Card
320~ 32F|Fixed Disk Controller
R 1378-37F|Parallel Printer Interface
N 380 -38F|SDLC Communications Interface
3A0- 3AF|Reserved
A 3B 0 - 3BF|Monochrome Display Interface
L 3C 0 - 3CF| Reserved
3D0-3DF|Color Display Interface
3E 0 - 3EF |Reserved
3F0-3F 7| Floppy Disk Interface
3F 8 - 3FF | Asynchronous Communications (primary) J

000-6] OFF 74Rl& systemAboll 4] AL£-sha glo= 100he} 3
348 BOARD7Z} AH&38tx QUrt

-2 F000 seg

(188)
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o] 7}35%}7) Wl Foll % 65536 7121 9] port7t 7H5shn]
AA AHEE 1/0 mape oh&3 2ok

3. Multi-Function Board

Multi function board (MF BOARD)+ slite)
boardell Hejdtel 7]5& XY 4 U=F AAs
o], system memory$+ EIA RS-232C async 54 7]
%, centronics paralle] printer 7]%, 2712 FDD
9l+= floppy interface & E&3kch

X
£ control ¥ 4
i) Memory

7} bank @ 974e] D-RAMo2 FAHE 4749
bank 2 o]Foj=xlv] 7} bankoll 64K-DRAM ¢]i} 256
K-DRAM & AH8-3 4= Sl= & AA 3o

ol24 2 multi- function boardel2 2 4 system
memory?] 4 £l 64KBol4 2] £k 640KB
AAE %9 FE7} memory boardle] AFEY 4
UA sk
ii) Parallel Printer Port

Parallel printer port: centronics & $ parallel
printerol AF AL sissEE AAHUEH,
DIP switch A& 29]sled LPT1, LPT2
LPT3%F ooz AAste] A8 & 4 2lov] printer
$}+= 25 pin D type connector 24 A fr}h

iii) Asynchoronous Communication Port

\_
=<

Asynchronous communication port+ E[A ¥5 RS-
232C type 2| serial communication device & A A}
4 & 4 gler, COM1 =& COM2E 99z AA
Al& & 4 QU= & DIP switch® $7}slglch

A4 x5+ 50~9600 bardFollA 19 A & 4
glew] data bits, start/stop bite] Zoj,
% & programmable ¥ 4 Uk F-AAstE 9pin

D-type connector & <37 gt}

parity bit

iv) Floppy Disk Port

27021 51/4” Floppy disk drive & Ao} 3} recor-
ulAle. MFMolt}, 7} diskel $%-& unformat
A] 0.5MBe]™ formatiingA] 360KBo]l=2 system?)
% disk &% 720KB o]t}

4. Multi-Video Board

Multi-video (M-V) board = IBM monochrome
display 2} IBM color display %2 IBM &% display
71%5-& Ag3e o] %ol 132column mode, monoch-

rome graphics,

ding

high resolution color graphics 7]

F7tgde g shte B/Doll Aohgtel display
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Processor Memory Display Buifer
—_—
Address —+ mi;;;" 4, 16, 32, 64k
Processor Data
ats } o Bus data data graphics
Cating latch Iatch serislizer
N | mono  coler
BDO-7 MA l l [
1 char. attrib Video
Gen | Decoder L
égi’ — | MCes Proces
Select —» RA Logic
Timi seris! ——
S:m — HSYNC, VSYNC.CURSOR
“harscter clock DISPEN |

1) IBM Monochrome Display Mode
CRTC2A+ MC 68455 A}&3ln 4K2 display

buffer & Zerch

%256 7] 9] Abeold character fonts
#80 column 25 row
%* 9 %14 dot box Aol 7 *9 dot chr.

% Attribute . reverse

underline
high light
blink

2) IBM Color/Graphics Adapter Mode

Direct drive RGB port, composite-video

(1) IBM alphanumerics

40%25 =i 80%25 L A
4 16color 74=] Alo] 75 3},

gdg vebd 4 ok

mono
direct

color
R.G.B

si
color

phono
jack, RF modulator 9} A 438}7] & 4pin strip con-

nector 59 outputg A-F3ch

Color/Graphics Text Display Memory Map

Z35t] 16K buffer =
8 m®t 4page 7HA 9

Memory

Address Display Memory
B 8000 Character Code A
B 8001 Attribute A
B 8002 Character Code B
B 8003 Attribute B
B8F9E Character Code Z
B8FI9F Attribute Z

(189)

(2) IBM Graphics

320 %200 == 640 %200 dot resolution® graphic
smio] 7}53km 27 8color, 2color® YEM  F
Aeh
Color/Graphics : Graphics Mode Display Memory Map

B 8000

BANK 0: SCAN LINES 0,2,4-198
BIF3F
BA000 BANK 1: SCAN LINES 13,5-199
BBF3F

3) Monochrome Graphics

IBM PC/XTollA & A F5 A %+ mode°]™ mono-
chrome monitor Aroll 720 % 3482] graphics & %3}
w], S/W controlel ¢|8to] 640%4002] screen &2
= A% 7}53ch

Monochrome Graphics Display Memory

B0000 BANK 0 : SCAN LINES 0.4, 8:--344
B2000 BANK 1: SCAN LINES 1,5, 9---345
B4000 BANK 2 : SCAN LINES 2,6, 10---346
B6000 BANK 3: SCAN LINES  3,7,11---347

4) 132 Column Mode

o] mode 4] IBM PC/XTol& gl 75224
dot frequency & Z7tA1# & stdol 1324E display
& 4 9k (24MHz AH%)
5) High Resolution Color Mode

Interlaced modeS Ah-&3l= 640 %400 resolution®]
color graphics® 92 4+ 3t} olwl ] colore 4 %
el

5. &#-8 Memory Board

Multi- function board | &) memoryol §-7}3fo] &3k
4t 4~ 9l= memory card34 64KB ©r9l2 256KB
A supportdtel. DIP switcholl &8l starting add-
ress9 memory §%& HAL 5 U=EF AA szt

6. Monochrome Adapter Board
IBM PC¢] monochrome adapter 2} compatible 5}vi
N2 AAZ low costdE A&AsEch

7. Color Adapter Board
IBM PC2| Color adapter 2} compatible 3}2] A&
$ A2 low cost, high reliability & A% s}l ch
m S/wW

7}24 49l DOS (Disk Operating System) 2]+ mic-
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ro SoftAl® MS-DOS V2.118 A}£3t5) PC-DOS.
CP/M-86, concurrent CP/M, UCSD-P system %
< supportdlch

Language 2 = BASIC, PASCAL, C,ADA, FORTRAN,
COBOL, ASSEMBLBR$& #3341 Lotus 1-2-31}
Symphony, Framework% 9| spread sheet package 9
dBASE [I, dBASE [59| data base management
package,
et

§g 7l5olMe, 71€H 22 2byte code AHE
43 monochrome graphics screendtol] 640 % 400
dot resolutiong& A}-£-3le] 16%162] = 2a) & o|Fch

gE A2 B 54 keyF HER T2 ¥
keyd z=¥o 2 deiF7| wjFol (ALT-FI9: &F Al
3, ALT-F10: &3 &) w9l keyboard & tjz
AL sleE dlglon] §F Aol E underline, high
light, reverse 9| attribute controle] 7}53ps =
& cursor blink7| 55 A& 9k

E£38 userd] Heo|E 939 monochrome monitor4k
ol 4 graphics 7]% (circle, line %) 3% & 715& %
Aol ALE # 4 U= E utility & AlFEL ok o]
73§ graphic 3}oll&= 640 %4002] screen map©] A}
Sk

£ B2F code o] ol 1282 9] graphics code 5
€ %ol ALTS} numeric key Z3tell 93} entry 7}
% ®=E 9ev] 4F word processor 5oll4 7}
A go]l ALEEE coded 7tba key Zztol] 23}
Y= E sk

olgiy &F Jeg 7]%.9-101'°4 Ky
cessor (X4 3), &3 dBASE, ?i} LOTUS% word
processor, data base, spread sheet? §&3}7} 3t
Aslo] gl gF AYE o)F 2 Qi

Word Star 59| screen editor5g AZ

word pro-

Aol AL AAeldh. TriGem88] shsl UFUSE
A 84 it 7| A dF49 FEATE 142
22 vj=e] FCCE W4oz Fulslo 853 149 21
9 Class B Computing Device 2 ¢152 §53lgod
olo] Canada®] CSA, S99 VDE TAel 93 FTZ
(Central Tekcommunication Office)& 3]53d}gjon] &)

w19 ATAA VL2 AT AYFl Ao
V.oB @

TriGem-88-2 IBM PC/XT#& H/W, S/W Heoz
AHE 38L FAF}EE AAH oo on  board
4ol4 system memory T Hulz FAY 4+ o,
multivideo board dh-t2 7]z el IBM monochrome
% IBM color mode ©| 2]l monographics (720 %348
E& 640%400), 132 column mode, high resolution
color graphics (640%400, 4 color) % AlFde 5
Ha g7kl 2o} 5L Hod sl flexibility & Sof
3t AJglen olo] 404259 &F 715E Hrlsie &
2 spread sheet, 32 = dBASE
o AZEezd ST FE YL o) Frh

FCC, CSA, FTZ, UL (A4 zJagT) 5 AR F
8 okd A FeAsl B A #4 9 Al 100%
of 7b7H¢ IBM PC/XTetel a8adel 23Fol4 gz
ol wl&, shideh, ME, Eah4, °lF~H"4 A7HE, 2l
EdjAlel, $F, ofddz, ax, 3F, FAPBEE
g FEEn dem, 2 s gy §} q Fe
& Zzazgel §2sel gl Fwe olw Lo
E AA A&rbssted e BT, ZldAlolad A
gl &g Folch

A7l oA g A2 8 Zzoaee A,
715e] 72 2 4 WHE 9% 9E 2 AHold
H Be vetel o B2 @] 4239 4 Y& E
=S AFHo2 A TriGem-88c) ¢3Fo| AFe 4
45 A= Aolrh %

word processor, &

L &

ZlaAMojLt 7 A 2|

B CXE 2NE JlsdrIds
1198541 109 249~104 269
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