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12 2. Motherboard block diagram
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o] 7}53l=E =o] gtk o47]4 A bus& CPU, NDP,

DMAC %ol 93] A= address AVE olzg}

1I/0 interface 4ol A<+ 7|9 D bus+ CPU, NDP,

DMAC, wl®=e]le} 1/0 interfaceAlold] dlolel H ¥ &

F3 wbed AHSdch 23 C bust ofF Alolg B
T 2EEZASE A4

Mother board® Zr] FA A AEE $8) =32
£ Asuan

-« PROCESSOR

PC-24¢ Al#gelel & 4 =&
Intel 80860} Aefsloict, WA, oifzxeg 16uE
vlolz 2 A FE|Q) 8086-> WA o Z bus interface
unit (BIU) &} execution/control unit(EU) 2 T4 50}
gerpz FrAz 5ol d4so AUrh BlU+
EUel| 23l instruction©} decode ¥ o] T"ESI &ak
E8x o8 6vlolE instruction”}A| prefeich?} 7}
535 % queved 72 vk dbwd EUs dlole} &l
A2kl ALU Rl 7A1EH 75E& 443
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o instruction ¥} operand% fetch® 4+ YxE o
Ak

3+ PC-240)4]+= 8087 Numeric Data Processor
(NDP) & coprocessor & A3 4 Qloi4 =43g
Fub A ges FEAAE SolsAl & 4 sk
NDPE CPUS9 8ol ¢# NDP instructiong® 4
g 3te] CPUSH %2 busol] A =lo] Urch

DMAZEE2 Intel 8237 DMACE 4}g£3lo [/0
device 2 35 AF HuE A" ojzeo)] Y
w4 QEE oz A& FAA 7=
d] Al-& "k, DMACE timing control block, program
command control block, priority encoder block &
AAe 71874 242 5o lol, W timing #
2] % controlAl 3% 2HA3ste, DMACe] Fo13 command
5 A sla, Aol service® 873> DMA chan-
A gk PC-
7+2) i )4 channel
¢E Al£E dynamic memory§ refreshA]7l&d] A}

€383, channel 1,3-& 1/0 device 9} w2 2lAto]o] 1
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an

4 dlo]elA ol AbE3}e], channel 2 & floppy disk
steo] dlojeld4ol HEslm el Bus arbiter: A4
749l system bus master Ako}2} Za& gleldln] bus’
master 2= 8086 CPU, 8237 DMAC, =]l 99
z2AA71 2 4 3k Bus FAE CPUAE7} pas-
siveJe] o] i lock AHe) 7} obdu] DMACHY &&e) =
2AAMEZ F¥ Eolg bus STE
array logicoll 28} sample sled 4=8)%tch

programmable

Address Function

00000 256 KB Read/Write Memory

on Motherboard

640 KB Read/Write Memory
on Motherboard

1FFFF 128 KB on BANKO, 64Kx1 DRAMs

20000

IFFFF 128 KB on BANK1, 64Kx1 DRAMs

40000 384 KB Read/Write Memory

on Memory Expansion Board

SFFFF 128 KB on BANKD, 64Kx1 DRAMs

60000

TFFFF 128 KB on BANK1, 64Kx1 DRAMs | 512 KB on BANKO, 256Kx1 DRAMs

80000

FFFF 128 KB on BANK2, 64Kx1 DRAMs 128 KB on BANK1, 64Kx1 ORAMs

A0000
64 KB Reserved

AFFFF

80000
32 KB Reserved

B7FFF

88000
32 KB Display Controlier Video Memory

BFFFF

€0000
240 KB Read Only Memory - Expansion and Control

FBFFF

FCQ00
16 KB Boot Read Only Memory

FFFFF

28{3. System memory address map

* MEMORY PROCESS

Motherboard 9 7}%4 F83 FH24F9  3la]
read/write W28 F/09 bankE oz glo]
4} 7} bank®lt} low byte bank®} high byte bank =
A5l ek #a AA8 T @2 bankel
a 64K d-ram$ Ratshol 2 128KBe| wlmezl ol
A A glent vez] dshe] bankol%®  d-ram
43t Aal 256KB wj2e] e duaA =
22)+} bankg ol 256K d-ram& A28 4+ 9=
ol 3loj4] 256K d-ram& AHE® 79 AHA A~

K

du oo ao
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Power-on boot strap°]t} power-on diagnostics&
3 #l2el 2 ROMo] Al g =le] Qv 270 8KB
EPROM & A}-&3}e] I6KB2] & A&l 9t
A~ el §2Ad9 address map& 2833
Zhet,
* HARDWARE INTEPRUPT

Hardware interrupt $2 FH Ao ojs =44
ste] CPU2| AHel& #AH 22 A= Ros PC-
240 A= 9749 interruptE AMF3a Yk o|F &
t}+ Nonmaskable interrupt(NMI) & NMI logicol 9]
&) A2)slv] £ memory error, 8087 NDP interrupt,
power-on diagnosticA] & error7} WA A G Uof
wbel. o2 interrupt &2 z7kel Fwg
Agol o] dojrdn ehg3 e}
IRQ O :
IRQ 01:
IRQ 02 :

Ea e

generated by the timer.

generated by the keyboard controller.
generated by a board on one of the system
expansion slots.

IRR 03 : generated by a board on one of the system
expansion slots.

IRQ 04 :
IRQ 05:

generated by the serail controller.
generated by a board on one of the system
expansion slots.

IRQ 06:
IRQ 07: generated by the parallel interface.
« TIMER
PC-240 4 &

interval timer & AF-$§-8lod operating system< <38)

generated by the floppy disk controller.

timer 2. Intel 8253 programmable

nAHor WA 71, DMAESH
memory refresh®] 87§ wAg3lc} =3 audio spea-
ker& $i3l tone generation® A|Z3dlch

Real time clock 3 calendar ol gt A E AT
71 sl MM58174 & A}g3tich PC-24 o4&
ArHe A4S el E A7k calendaro] g A
2E FA387] Y FAe] 7153 stand by battery
AF8t 9le] boor® | wiel |7kl cfE Aw
A4 "ot gt
¢ 1/0 Interface

Mother boardel+ keyboard interface %-%3} FDD

interface ¥%£0°] U2, 2% device2t2 communica-

timing A &5

=
2

2
2

tiond 938 serial interface 9} printer 8¢ 93

parallel printer interface 7} |- % i )t}
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Keyboard interface #-%ol A+ keyboard controller
2 Intel 8041A peripheral interface microcomputer
% AH&-3lol keyboard 2} wlojel H% W keyboard
FA ol gt Arashd debsia Qlow, FDD
interface H-¥2 u#PD765% A}&3led CPUSL disk
drive2}¢} dolel A4 ZEE7|5E w3 Qo

£3] o] FDC+ IBM3740 single density format
(FM) =i IBM34 double density formato.2 7}&
o] 7bsstxE =Ho] 9t =3 8250ACE mi= 8530
SCCE Al&3 serial communication porty U] E$]
2 £ZEdjolol o] hostohe] FAleju} wAwt 75
789 file A4o] 7153t5E Eo] Qlx, parallel
portE centronies e} 9] inferface A& Z+:= ojul

FHAAE inferface”} 715 3l5E sojgich

2. CRTC Board

PC-240] 4% console2 2¥sle RE  dloJetd
CRT controller board”} A glc}. ¢] board 28
40 3= el o] 24452 R GB MAE =

~BOARDADLIL

~RAMBUF

% A1£-317] wl-Eoll monochrome ]} color% CRT
o 5ol #Ae) £ dlolel At shwse &
monchromeql 7% 16712 2] gray level2, color <l
7A5E 167}21 9 color2 FH ¥t
%< CRTC boardd] %ztAte]l & Asinzl, PC-
24 57tA1 9 AR kA3 )4 mode select
registero] 23} alphanumeric mode 2} all point add-
ressable graphics mode ¥ 3tE Ale)sted Fzhsl
c}, Alphanumeric mode¥ screen momoryWoll zt &
2ol 229 a2 s dig 4] Yo+ CRTC
boardWoll 8l& character ROM-E %3] screenol
z} FAE0] 235+ mode® hardware cursor, re-
verse video, blinking, hide, highlight, underline 52}
242 7k 9ot g3 APA graphics mode: &
29| image ®lol€}7} screen memoryoll A A o]z
4 screencl #HEE modeoltt. o] T  Fz
mode & &l FA Aoz sy o33 3ot
1) 640x400 APA Graphics Mode
PC-249] EAF9 vtz @A) IBMolAl= 640X
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2009] @Ak 2 graphics modeE A Fdl= Aol u)
& PC-240l 4] &= 640x4009] L84t = 2 graphics mode
£ AlFsla ek =3 o] mEoi  background
color 7} 84} blackql 3% foreground color+ 167}
A g EE gray levelF shbE AHEEE Hof
92 & page®2| screen memoryS A|-Z3lc)
2) 640x200 APA Graphics Mode

o] ZaAwc: [BM PC2 18{A4% monochrome
graphics mode ¢} 2443 TIAHL 2 HoR 640X
400 modeol| ®l#] sHAEwAAM zho]7} Qlovt 75
oAl £ 2page -2 screen memory S A|-F3ch
3) 320%x200 APA graphics mode

o] A moder 47tA 2L FAlo FHAZ +
glem IBM ¢ medium resolution graphics mode2}
4438 sA4E HAect.
4) 8025 Characters Alphanumeric Mode

o] %7tmode %34 IBM PCe} T 84E Z=
F3e 167k 9
foreground ¢} background color& AAE 4+ 3Urh
screen- 80x25709 Exlg FA s 3leow FIA
€ 8 x169] pixelz o|FolA ch
5) 40X25 Character Alphanumeric Mode

o] E2mode 80%X25 alphanumeric mode$} ¥
she] chal ke Y49t 2 ZA9] F7lo4 3ol
44 2Ech o4l 4HE CRTC boardd) &7
mode L 4olA BE wlel o] Zzhe] dl=do]
T2 s Helst = oz 4°ok?l' 71%5& A#3)
i et &3 Alpha mode o] ¥ Aels7] sl
GSSell A& ©l boardel 4L 7lstdch

Ao

2 8page? screen memorys Al

:LO

. PC-242] BIOS X

BIOS: MS-DOSo|4 device 8l Alo]E fs A&
o At & + sk
A] =ta}w consoleo] & FAHE £ 3 gckEA| printer
oot dlolel S 2HAUGEAY =& Y& 7S MS-
DOSZBE =g ol AR lFsh devicest %
282 §sl zlolch. PC-24o4 & BIOS program
£ ROMol W#dled A4E ¥e & A7AR dH&
EE 353 MSDOS.SYS$ I0. SYS & o] 2.2]o] load
A7 EE &2 ek =& IBM-PCote} 2344 4
9o

3l Y= 712"l 715

& IBMollA] A3 2+ interrupt routineE-g 7}
Az glen, ohg PC-247F e nfel 5L A

215}7] 9% routineSx= EFd Sich
zr] FMHeoz PC-249 BIOSTZ2t IBM-PC 9

EL L

= AN 19

- o o < -

BIOS s}of 2ol ot y] A8l 2355 Aze

B =}

| ADD } Function I
IFCO0D | Code Declaration i
IFCCG0 | Kevboard Scan Code Transtation Data |
IFCFSF | Harddisk Support Routine |
IFDZCD | INT Graphic Support Routine i
IFD62F | INT ODh ~— Handle Interrust from Controller !
IFDDSA | Self-Diasnostics Routines 1
IFEOES | Fatal Error Routine t
{FE148 | Determine Srstem Confisuration from Switches & Enable Video |
IFE1A0 | Install Vector Table 1
IFEIDC | Initialize & Disable B2594 PIC I
IFEIF6 | 8253 Timer Test I
IFE266 | RAM(64K) Storase Test 3
IFE2E4 | Initialize Basic Hardware (PCINIT) [}
IFE?35 | INT 14h —- RS-232 Software Interrupt Reauest Routine i
IFES2E | INT 16h -~ i6041A Kerboard Software Interrurt Reauest Routine!
IFES87 | INT 0Sh —— 1B041A Keyboard Hardware Interrupt Reauest Routihel
IFEFC? + INT 1Eh -- Pointer to Disk Parameter Table |
IFEFD2 | INT 17h -~ Printer Software Interrust Reauest Routine [}
IFFO6S | INT 10h =— Video Interrupt Service Routine 1
IFFOA4 1 INT 1Dh ~— Pointer t» Video Initialize Table [}
IFFB41 | INT 12h -- Memor» Size Detect 1
IFF84D 1 INT 11h —-- Eauipment Check I
IFFE53 | INT 1Sh ~- Cassette I/0 i
IFFESF | INT U2h -- Nonmaskabte Interrupt(NMI) I
IFF860 | INT 19h —- Cold Boot Routine I
IFFEGE | INT 1Ah —- Time of Dzr Software Interrupt Reauest Routine !
IFFEAS | INT 08h —-— 8253 p_timer Hardware Interrupt Service Routine |
IFFF23 | INT 00h, 01h. 03h, 04h, C6&h. 020, OAh, OBh, OCh, OEh, OFh ~ Interrupt |
I ) Routine for Unused Hardware & Illesal Software Interrurts |
IFFF4B | INT 1Bh, 1Ch —— 'BREAK’ Ker,Timer Interrupt Routine i
IFFFS4 | INT 0Sh —— Print Screen I
IFFFFO | CPU System Reset Vector t

18 5. PC-24¢] ROM BIOST&.

%A BIOS programel W#sle] ¢+ ROM address

ol g Asived IBM-PCollA& Fggg: FDgg ¥

(=]

A7 el PC-24% F ggg: FC pp el

PEER

BIOS program 51ze"1°“*“| #ol7k A&E o4 4 ok

PC-240 4 &
mode of] 4] /‘]-—8—5,1} 8 X168 A&

1} ROM o & oll 640400 graphics
st gled

o] graphics mode ¥ 2] & programEe] 5o Ut}

Z}7} 9] interrupt routine 5% A# 2% IBM-PC 2}

o] 34E s PC-2404+= 7} interrupt routine
Z9] A2 addressE IBM-PC2} oz A7}

V. #3 Ny

sad AFE 3L A48T ¢ YEE Voe
e vag AFH9 £87 FoAR @eh 2A o
S50l %3, 53 BeAAASUlH Tu) FUHG T
Az Qasel By Aol =9

£ 7)€ %t

2o ARAEL B3
=N

oj L x¥.2 ZEAHCZ operating

system#b# 7t @3¢ A3l S Aww Aol of

U7l wEel @3 ASse dE Be AGEE 3
Asted 584 FAY 712 2ZEsold A4 by
4% 443 F4F k1473 9ok

IBM-PCS A% whefetn F¥¢ £zedoi7t o
g Al Aal A H7) WEel #TE Ao
7 e 729 £TE ol 4ATGER o
gl AFE A shedeld £ EAS @
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e AHeA dxe AN TS ATt o 2= 2 fA o} 4 bufferol AHAH &2
Eafﬂﬂoi At ol FEAHL EAAES 22 74 A#zest JHEYE e B2 flagd setAld]
FeRALAE S dE2 e e Awsin e U™ e LAl "ok olshe] gl FolMe &
°|D+ Az dEH Fhol FutolE 2=z AHeisr o
olZoll4E At E 7HEd GSSolA #F& A A ARz aptaczA LA "ok b 8P

gst7] e g w-g oJFA PC-24ef oJAA A
ol ois] =3tz ek GSSold+ iAo
212] mode (Alphanumeric Mode-Text Mode, Graph-
ics mode)ollAl & A7t b5 RS Sl or
graphics mode¥ A 38| £ ZE glojol o|g Azjudy
o]5] Alpha modet £ ZEs|ois} stesole] FHof
o]g wiyjolch

Hold& 9l s Lol Aol gl& buffers 3

Bl ZE=% o} console® 24|77 Al §ZaE
flagoll o8] ¥F2eql7ts siodt & ﬂ&—;fol il

ol program-& call3lol 23F29] image§ RAMo)
download %l ZA52 HE &ol] screen memoryol
£3A71E& 5lo] ot =g  graphics modeol A
cursor FA|Z A-EF3d7] sled A2 programol

A cursor & handling 3=2& 7|5< Z7}slolch
1. f’a""‘“ Mode . ! o)s}7to] graphics modeol AL 4 XEgjofo] o3
E o Z0 ALA X
ARE UL F POUA ALAABTHUAE K 2o 2aa0) see Asterel oAl Aoz
P S o
X259 alphanumeric mode & A ZE flojo] a4t #2H7} Hsasg shn Qe Aol
dFS 2elslr] Yald= graphics modez W 734]
Aok deh. olF s PC-2ollAE @TAE driver 2. Text Mode
2 4P AGTHE L= E o]}l FAbs) o 2] Abo] Text Mode ¥+ 4] Al=d% graphics mode® =]
2263} o]l FAo) HEE s ek consolecl] Ha FYF-E =gl FHs] £XE
Hoj Al ope} sledolzy FFol FHSE
! : CRTC controller+ 1% 4ol4 £ ulo} 7to] Hj
: HeDOS. Sve | ¢l dlolel 28E 25 stA 3 o4 PC-249] SA4
i ro-eve L ol whet Adlste] dlolebE 2347 R Hejglch
| t
| KOREMN PROCESSING DRIVER |
| | ‘C&J JRE—— Y7} Screen
Mux. Memory
[} |
! . 1 MA#13
'| FREE RAM : CPU Dats. CRT Data
X X Buffer
B2000 | |
| SCREEN MEMORY | CRTC
[} | o
FCcoon | |
I ROM BIOS |
[} ]
™
222l 6. Graphics modeA] memory map. Reat/ I
— D‘_”:‘ I
Latch !
ol ¥ZHe drivert 7129 JEHe 528 A !
aekdle] 2L AT 4 JxF £34 7= pro-
gram 22 640x400 2| graphics mode &2 F# sz E
o} ek of7| 4 A 2A %—#—MH o] %o Ao ai ol
Registers. | |
] $1hE keyboard 2 FE ILEE wHe F¥olm, v e
£35lvte consoleol A% 2HA| 7| HHo|c}
LAy Ee As v keyboard2EE Qj#E 87, 32A 8 board9 block diagram.

(181)



16Bit GSS PC249]

=

Z graphics output staget graphics mode4]9 2

8% 20| character output stage= alphanumeric

modeA| &} 28522 Fa4do] wa} Wde el
o #3472 vk

ol el s PC-24o M= &F L A2 str] Haf =
H7el4 2E vt 2ol hangul output stagedghs &
HE2E sledolz FAsle) Lz E ol o 2
HEEZE Adsled &3 £¥o| 7M5esE stn g
t}. & Hangul output stageS supportdhs £ ZE )

ot 4%z AdH FFATE screen memory
o Y& AAL FY3o 2 Fjzgojd gl gFFo)
£85 55 st otk =38 text mode o4 graphics
mode &} Zo] & byteZ =& ALE3le] 7|Eof ALRS
Ql £ZEgolote] T HAE R4 Faw,
7t 229 &40 did A

underline,
blinking, reverse video%
JE sbsstes sn Qe

o]e}3te] 3}od text modeollAl+ 16X169] Fx}2 80

2 AL glow ALERY 2T oa JEAE
28529 2 d ¥ ELEYERY Addo) sH53t
EZ Fo] girh

F=F Azlol N4 KS codeF ol “‘3.54 SR
7] ke Aoz 7 fAldde FF Ao 2
Asti en S84 FAZ A op71F Reg A
Zhgich Q89 JIS codest 2 AH{ AY-o zx

7} Lo d Aot &xlHel o 242 IBM KOREA
9} 2 byte code 2|5 H3ste] GSSolME Fu|sl Y
0w} MS-DOS52l &F versiono] HAsju
16Bit PCo] 32 AHe] uhio] §o] = ZHesz
Bojzch

TRE

A3 gEA 21

V. & B

16Bit H2d AFE 9 AHE 37tk
gt Fulell A& Azt ghA o] o 5‘-% %7410!1*1 S8 &
2 TA52Z IBM PCY %7} o|f-%59 shial A=
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