PCM-3640
PC/104 4-port RS-232 Module

(introduction Wl nitial inspection

The PCM-36840 is a PC/Q4-compatible 4-port RS-232 We carefully inspected the PCM-3640 both
senial inlerface modulg. [t works wilh FCA04 CRU madules machanically and electrically betora we ship)
or CPU cards which accept PC/104 expansion modules. [t It should be free of marks and scratches anc
provides four independent serial interfaces, accessed perfect electrical arder an raceipt.

through mate DB-8 connectors., .
Handla the board only by ils edges. The stat

The module's indusiry-standard 16C550 asynchronous charge on your body may damaqge its integrz
communication chip is fully programmable. The module circuits. Keep the card in its anti-stalic packs
requires no special commands or control codes if you use whanaver it is nat installed. You can use this
the standard COM1 - COM4 port addresses. package o return Ihe card if it should need r
Featwres [l Switches and jumpers
* Four B8-232 serial imeartaces The following chart shows the swilches and
« High speed data transmission—up 10 115,200 Bps. jumpers used to configure the FCh-3640:
+ Switch selectable addresses (COM1 ~ COM4 or any
other address from hex 200 10 3F8) Swilch  Functlon
» 16 hytes FIFOs SW1 140 base address (enhanced made)
« Jumper selectable interrupt hevel JPA Chaonal 4 interrupt level
* Eight LEDs indicate status of TX, RX lines {red LED J4p2 Channel 2 Interrupt level
represents TX, green LED represants RX) JP3 Citannel 3 Interrupt {avel
« Supported by PC-ComLib serial communicalion JP4 Channal 4 Intarrupt lavel

programming likrary (optionaly

Specifications
« Dimensions: 3.775" x 3.550" (9.6 cm x 9.0 cm] Board Layout

+ Bus: PC/04

BEEEREEEER
« Baud rate: 50 to 115,200 bps @ S SO NSING

= Character length: 5, &, 7 or 8 bits

» Parity: Even, odd or none

» Stop bit: 1, 1.5 (S-bit data only) ar 2
« Q) connectors: Four male O8-3

+ Intarrupt lovel: IR} 3,4, 5,6. 7 ar 9

+ Clock input: 1.8432 MHz : % :l:;
» Powear consumption: +5 % @ 220 mA max, -t
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Default jumper settings

The PCM-3840 will be shipped in standard made, with the
following /0 address and IRQ settings:

Part i/0 address IR na.

Port 1 38 iRO4

Part 2 278 IRQ3 ’
Port 3 3E8 I
Port 4 2E8 IROYS i

Jumper and Switch settings

The PCM-3640 can be used in two modes: standard or
enhanced made. In standard made the 10 addresses ara
compatibla with the standard PC communication ports,
COM1 ~ COMA4, In enhanced made you ¢an select a
differant base address. The offset of sach port from the
base addrass is fixed.

Standard / Enhanced mode selaction

Switch 7 of DIP swilch SW1 selacts betwaen standard ard
anhanced mode.,

Standard mode

In standard maode, tha IO address of the ports are as
follows:

Port 10 address interrupl Mo

Partt IFg Setectable [see p.3)
Pgrt2 2F8 Selsctable {sea p.3)
Pont3 k] Sefectabla {sae p.SJ__
Portd 2E8 Selectable (see p.3)
Enhanced mode

g

ﬂ w1

Base address selaction($W1}

In enhanced mode, you can sslect a differsnt base
address. The base address determines the address for
sach of tha four ports.

The 110 addressas for the four pans are as follows:

Part WO address

Port1 _ Base+OOH -
Part 2 Base + UEH

Port 3 Baseston
Port4 Base + 1BH T

You use switches 1~6 of DIP swilch SW1, a 7-posit
set the base address. You can set the base address
hex 200 to aFg.

To set the base address, you have ta calcylate the b
fallows;

Baxn addrec
ling

|— o

|
|

| —— A5
A7
1]
i a9
"
F

= L]

UCDE

@ - u
- -

CEFTTELE

NOTE: On the PCM-3640 the addrese lina A9 doas
DI switch as it is permanently hard-wired to HE X 200

The foliowing table shows different base address sehi

Port bage address (SW1)

Base address A3 A AS Ab A7
200-207 L] [ . - -

208-20F [} - - - -
2€8-7€F ©O_® o o o _
#IF 0 e o o o

WH o o 6 o o
®:0N Q:0FF

*:Defaul

Noda: ¥ your CPU modidle or card has se
Ports, you wif need to adjust the i

addresses for disabie the poits) to




Interrupt level selection {JP1~ JP4)

Yau can sef the interrupt level for each port from 3 to15, excepl 8, 13
and 14, Jumpers JF1, JP2, JP3 and JP4 sels the intarrupl level for
port 1, port 2, port 3 and port 4 respectivaly.

Simply short Lhe pins on the jumper carresponding 1o 1he interrupt
level required (as illusirated below).

RS5.-232 Slgnal wiring

Since the RS-232 interface is not striclly defir
devices have their own conneclion methods 1
ignora some signal lines or define reserved 4
functions. it is hest to refer to the user's mar
device for installation instructions. You may fi
{ollowing helpful.

In general, DTE {Data Terminal Equipment} n

e 3 4% 6 7 9 10 1L 12 1S device that is leading the communicalion. Ex
coo0aoao 0o o JP1 FC’s, terminals and some printers. DCE rafel
scaoaona o0 o0 being communicated with or controllad. Exan

modems, BSU's (digital service units), printel
TAQ T A I 1 I - factowaquipmam.
sovoocoaoade JP2 Lo
cococoacolde In some siluations you may be able to get by
hid lines: data on TxD, a Signal Ground and a hi
line. Examples are printer or plotler connecii
IRg S 6 7 810 1u1215 troubleshooting and situations where you rec
ananoono oo JP3 wire communication.
a o9 o9 o0 a0
TRQ 14 5% B Y 8 10 11 12 1%
o oeocaoan OEJ 4P4 Termtinal ar PC {DTE) connections
o 0309 0O 00
PCM-3640 (DTE}: {DB-8) Termlinal (DT
Nota: Do not use interrupts that are used by other cards/ m_—_ _él nal_ Pin“_
ports, unless you have made pravision for interrupt g
sharing in your programs. 3 TxD 3
2__ _AxD 2
7 RTS 5
8 ME] 4
8 DSA 20
Signat wiing [ T S
L] DTR 8
Connector pin assignments ! bee 8
You access the PCM-3840's ports through four
extenal male DB-9 conneclors, RS-232 connector
pin assignments are as follows :
Pin description
— Modem connections
1 DCD  receive line signal detector
2 RD  received data PCm-3640: DB-9 Male Modam (D
3 TD  transmitted data __ Pin Signal Pin
4 DTA data terminal ready 3 Tl 2
5 GND ground 2 RxD 3
6 DSA  dafa set ready 7 RTS 4
7 RTS  reguestlo send T8 ]
8 CTS  clear to sand O5A §
9 RI ring indicalar 7
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For DTE to DCE connection, use straight through cable Connecting to another PC/104 module
vonrections, i.8. you don't have to revarse lines 2 and 3, 1. Insert tha pi
y 3 ; . pins of connectar JPE (on the end of the
lines 4 and 5, and lines & and 20. Because in general DCE - -

! o th k
RS-232 interfaces are reversed themselves. medule) inta the piggyback connector on the othe

Tarmtinal without handshake

PCM-3640: DB-9 MALE Tesminal (OTE)

Pin ~Slgnal Pin Signai

3 TxD 3 A PC/104 Modula o

2 AxD 2 TaD (PCM-3540) —»

7 ATS

8 cTs

& D3R — T

§  GND 7 BND _  PCHoaModule i o
i DTR = T

1 pCo _ i _ N 2

— 2. Scraw tha PCM-3640 to ihe brass spacer.
This completes the hardware installalion.

The maximum length of a RS-232 cabie 1s 100 . If yau

need tw connact over longer distances, {longar than 100 f), -
you will have to use another standard (lika RS-422 gr RS- Programrnlng
485).

H you do not use CTS, RTS, DSR, DTA signals, please
loap them back, atherwise the PC-ComLIB software will nol Programmlng with COM1 or COM2

function correctly. PC-ComLI& always checks far
handshaks signals.

If you set the PCM-3640's ports as COM1 and COM2
and receive data using lhe nomal communication fur
high-level languages. The following exarmples use Ba

- . damonslrate FCM-3640 programming.
Hardware installation ¢ 9

The BASIC communication process starts with the op
- ... " statemenl. This statemnent assigns a bulfer b
Warning! TURN OFF your PC power supply purpeses and se15 JUp the communication parameters
whanever you install or ramove the
FPCM-3640 or connect and disconnect Command format
cablss.
QFEN "COMn: [speed)[.parity][,data][,stc

Installing the module on a CPU card [.BSI[.CSIn1I{,DS(alll,COlal T LF] [, PE) -
AS [#)filenum
. Tum the PC's power off. Tum the power off to any

peripheral devices such as printers and monitors. Example:
2. Disconnect the power cord and any ather cables from
the back of the camputer.
3. Remove the system unit cover (see tha user's guide lor Whare:
your chassis it necessary), COMN:
4. Remove the CPU card from Ihe chassis {if necessary} 1o
gain access fo the card's PC/104 connector,
- Sorew the brass spacer (included with the module) into
the threaded hole on the CPLI card. Do not tighten too

OPEN “COML:%600, N, B, ,C5, 05, CD* AS #1

nis 1 ar 2, indicating either COM1 or COM2

speed:  An inleger cangtant specifying the baud rate
second

t

parity:  One of the foliowing characters:

8 space
much, or 1he threads may ba damaged. o ng
6. Carsfully align the pins of the PCM-3840 with the POy M: mark
104 connecior. Slide the madule inlo 1he connector, The E: ewven
madule ping may nol slide all tha way inte the connactor; N: none

do nat push too hard or the module may be damaged. dala;  Animeger constanl indicating the number of

7. Becura the module to the CPU card to the threaded hole values are 4, 5, 6. 7 and 8. The default is 7.
in tha CPU card using the included screw.

stop: The number of stop bils. Valid values are 1 ¢
8. Attach any accessorias to the PCM-3640. defaull is 2 far 75 and 110 bps, 1 for all othe
9. Reinstall the CPU card and replace the syslen urm RS: Suppresses ATS
cover. Reconnect the cablas you removed in step 2 cs Controls CTS
Turn the powar on, i
D0s: Controls DSA
ch: Cantrols CO

LF; Sends a ling feed following each carriage ret




PE: Enables parity checking

filenum:  filenum is an integer expression which avaluates to a vald
file number

You must put the speed, parity, data and stop parameters in this
position and order, but you can put the RS, C8, DS, €D, LF and PE
paramelers in any order. The n argument in the CS, DS and CD
paramelers specifies the number of milliseconds to waft for the signal
before retuming a "gevice timeout” error. n may range from 0 to 65535,
If you omil n or set it equal to 0, then the line status is not checked al
all.

Reter ta the 18M BASIC reference manual for more detailed
information.

Programming example — standard COM poris

You can use tha following BASIC program o test the POM-3640's
send and receive functions.

MR AR TRAATTARTTEARITEAR T T AN
** Frogzam: DEMCOL.BAS .
“ropAncTipbin

: This demc prograc Lranemlie a g
qagh CUOML and rneriwves it tacmugn A

et [NEATMErATS

: Laud vate 3650 no parity check;
poLatzl

ST5 and DER sianals.

S@EID, M, B, 1, k5, 05,05, C0" FOR RANDOM AS BL

25, D=, 0" FCA RAKTRIM AS 01

CLOSFE:FEND FTLSE GOSLT 2hd

QU GOSUB 100¢:GDTC 220

Tarwesr Transmit data sub-zoubloe dEREess
ZRINT #1,CHD§

RETURN

rrTTAYT Pacejwve data sub-pouljne frress

RXZ-RXZ+TFHMPZ
1F TEM#3-=CHES113) THEN 4070 160 FT.F

FPRINT "RECEIVE CATA: " ;RX$:RETURN

Using other I/O port addresses

I you are going 1o use /O ports other than COM1 or COMZ, you will
nead to dirsctly program tha registers of the PCM3B40's 18C550 chip.

See page 7 for information on the format and programming of these
registars. Ses page 8 if you have trouble finding a free |/ port base
address.,

‘You can use the following program as a base as you develop your owr
driver. The program exchanges data (the numbers ¢ to 256) between
1wo ports. ¥ uses /0 port addresses hex 2EB and 3EB. Set JP4, JP5
and JP10 for RS485 or RS-422 mode (described on pags 2).

Programming example—arbilrary YO parts

“u AR AL ARAL e Rsas s AT E AT R TIR AT ICAYT S
Pl ‘Clear tom acroen
1m TLE

(il "Bul I/0 puct base mldrecses for
il ‘balh cards

14 PGHILY EHIEE

i PIAT2R=LIIZEE

A1 Read ai, rogistors cnce to

i ‘clear any randam data

130 FOR I=PCRAT1E T PORTI%+6

110 DUM-1HPT)

130 NEXT I

1In PoR 1-PORT2E TO PORTIR+L

14y DUM=INPII)

150 NZAT [

“ln:tialize the repgistere =f

170 ‘paril. First, sec GIAE = 1 o the
180 “desire:d baud rare can be programme.
190 OUT PCRTLE-J, kM.
202 'Write the wvalue GE d:ivi
10 regleters: hed 180

intu

384 ¢ 300 BAUD

SUT POHTLS, GEED; DU PORTI% L, 451

“Sel word lengthk = H bles, stop bits =
wen parsty, DIAR = 0.

CUT POETLR3, RHIF

"D the same thiog Eob porb?.

DOUT PORT2%+1, LHE
QT 2ORTI%, &HAD 0T PCRTI+1, EH1

QUT PORTZ9+3, LHIF

‘Lonp awver data {0-]55} and zend it

' m portl to portld

FCR BYTE=U TO 245

‘Wait until ke transmaiCer buffer

‘ie empty.

IF IINP{PORT.4+5) ANZ 32) 0 3070 350
‘it the data through psill.

GUT PORTI14% . HYTE

‘Spe 1t the dara :8 avallable by checkirs
‘the »%a Koegdy biT.

TF LLNEPIPORTARGG] ANL 1) =0 3070 qul
J=THR!PORT 28}

“Print b the data byle recravaed

BRINT "put cHERS (PGHTI®%ET - =i HEAS D)
SIF bl walue senl < Lhe reveived value
IF JeeBYTE GOTC 627

KEXT BYTE

‘Loar over dabs 13-29%1 akd send it
“Eram portd Fa pork].

FOR BYTE U TO 205
‘3ee 1t Che Lvans
17 (TNR{POATZ2-%) AHT
TUT PORTZE, BYTE

"Rewe 1f Lle Jata t8 available Ly
‘chesking Lhu Dabta Ready bilb.

IF (IHPOPDRTLE+31 AND 1)=0 G070 350
J=INP(PCRT1®I|

“:HENZ IPCATL1R| " = “:HEXS (D]
L UTO 600

ey butrter is emphby.
id)=0 SCTO LT0

TF J«=R[Y
HEXT AYTF
'If everything is DK, Then atap.

ENT

PRINT "Data trarsmissicn ezror! ":REEP:EN

Prog ing le—comimt

o >

The fallowing pair of example programs show b
581 up Communication Detween lwo compulars.
program sends data then receives dala. The se
program receives data then sends data. Run th
program on one computer and the second on a

Program for first computer

rAmtssmdeaays STER 1: INCTIALIZATION ***
‘Clear scrRen

ne variabies A Cu I ae 1nteger
roh-i

. prT bBase addresa imuat match hards
PR - LHAFR

‘But uaad tate kg 330

ouY PoRT + 7, LHEAD

o PCRT, LHEO

o pokT,

GUT PCRT 1+ 3, &HIF

fressvsds GTEP Y@ SENHD LATA TrrrRTRS
FGH [ - TO &O

S0R 290

INF(PORT + 51 ANMD GHID
SOPHEN 200

DT PORT, 1
FOE T o= o0 To L
BETJRN

reswess ETEP 3: RETEIVE DATA "7°7 7
FoR T o= &% Too a0 JC0SUS JHO: NEXT I
END

ETATUZ INPIPCRT + 5}

IF 1&TRTUS ANLG LHIEI THEN 280

NEXT J

iF ATUS ANC EH1) =~ © UHEMN Z3¢
no I TPORTY

PRIMT “DATA. =: CHRS{D}

RETURMN

Program for secand computer

1
Fid
n

tesssssssss STEPL; INITIALLEATICGH “Tres
lear scremrn
CLE



40 'Detine wnriables A TO Z az integer

w0 DEFINT A-I

(1] ‘Sel port base addrees {must match hardwaee)
o PORT - aHIFA

20  'Set Laud rate to 340

an OUT PURT 0 4, EBHED

QUT PORT, kHAT

20T PORT, L

CIMTOENET 4 1, &HIF

cwRwrs STEPR 2@ RETEIVE LATH FRECM WNOTHER PO t++4-
F2R T = 65 To 50: J050H 190, NEXAT I

PRINT: PRINT: PEINT

FRINT*DATA RECEIV bEnL, T QATA SEND BEGIMNIMG.*
FEINT: PFRIMN1 "PRESE ANY KEY..."

IF IMEFY: = == THEM 1HJ ELSF Z2&o

ETATUS = IHIM{PORT - %1

1F STATUZ AND GLHL1FE THEN GOTO 299

1¥ 1STATUE AW R=LI i TIEW 194

d = THEIPRT:
FHINT “DATA= *;
FETJRH
TFPRATIAL AL s SRR ], SEND DATE ttsteeretreesas
FoR 2 [ Ll

HES (d)

HLATUS = IHBLPDRT + 59 AND &NH20
320 IF STRATUS = [ TEER J10

440 DUT TGRS
340 FGR 0 -
3E0  RETUAM

C language test program

ou can use the follawing C program to test the PCM-
3640's send and receive functions,

P TR TR T T L LT Y L E
£* Program:  DEMGOT .o

A* Descriptien: lhia demo program cransmits a string
S bR COML ard teceawes A string from OOMZ
dT Comptler: Tarko O 2.0 T

IETTT TS merLdsres AT ERATE

L ST R T T T TP

Flnclude <dos. b=

ik
vinclude «stdio.hs
¥inzlude <comse.hx

¥define TIMFE_C2IT 1anng

slatic int basel = Ox3ZA; 7% Hase address of porc @
Btabic int Lesal = 0x218; ;* Base addresa of pate 1
static  char rec[14]1; /* Builfer for received string =/
shabic char cmd|t&1: /* BuEfer for transmaitred atring /¢

wzid mainiy
[
T b, T Tounter fory character being aencirecoived fi
char flag; * Flag far epd of cubtput;inpot data */
Timeout Soueber *y

int Eiomoar:

SLtport | (Daseld-2), 9xs9);  f% gralle part B PIFC */
cutpect | fpazels2), dxehl: /% snnkle por: 1 FIFC *7

£* Det communicatisn parameters [or pork 0 9;
autplbasef+d, 08I, ;* Sur OLAR=L *¢

ST Bet baud = 1ISIO0 Ry

wulpibasad, 0x7
wutpibaeel+l, oi;

4% Bet data=A, sStoptl, no pariy TS
ihagelsd, fumul
/% Digaole part 0 jnrereupt T2
outpibaaal+1, ax00;;

oun

F% Bel vommunicablch parameters for port 1 Ty
vatplbasgl-3. OxB0t; 7% Ser DLAB=L */
A% oset baud 115208 =7
SubpiLanel, ol
aukplpasels1, 0}

#F Der dalas= skap-l. 0
aurplhagel+l, Ladi);
A D1sable purt 1 ointarropk ¢

QUCp lbasule, . faBZ0;

varity */

printfi*vnEnier n string to be Eracsmalied -

"11% characcers or leasl aT Qoto guil:tly
getsicmdl
wnile lemd
1

t= ' RE& omd[0] '= 'Yy

i

emdlecclenjordt] = 0xdd;

1lag=;:
while I1flag)
L
OUELerED lbased, cmd| i) i* Zend data ¢
14 femd]s] == Gx0d)
flag-u;
ien:
1

while IElag)

[
i* Check if raceiver data is rgady */
18 jrinparrnibase1=S1 & 1) t=0)

Receive dat

e[l
flag=0:
printfr=wnbeceived data: %stp®, rec

jaw;
i
Cisa
1 i Check timecug v/
Timeaut--,
SF (bameout == U}
[
tlag = Dy

printEl*wnTikevut wrrarsn®

1
printfi*"nEnter a Etring tn be transmiteed ¢
"il58 charackars nr lesa) =r @ *n quit:"};
debslemd)
i



Register structure and format

This section gives short description of each of the module's
registers. For mere infarmation please refer to the dala
book for the STARTECH 168550 UART chip.

All registers are one byte. Bit 0 is 1he leas! significant bit,
and kit 7 is the mast significant bil. The address of each
reqister is specified as an offset from the port base address
{BASE}, selacied with DHP switch SW1,

DLAB is the "Divisor Latch Aceess Bit™, bit 7 of BASE+3,
BASE+D Receiver buffer register when DLAB=0 and
the operation is a read.

BASE+D Transmitter holding register when DLAB=0
and the operatian is a write,
BASE+D Divisor latch bils O - 7 when DLAB=1.

BASEH Civisor lalch bits 8 - 15 when DI AB=1,

The two bytes BASE+D and BASE+1
tegether form a 16-bit number, 1he divisar,
which delermines the baud rate. Set\he
divisor as follows:

Bﬂl.lﬂ rate Divisor

50 2304
5 183 .
110 1047
1335 857 _
150 788
300 84
A0 182
1200 98 )
1800 64 o
2000 58
2400 48 ]
3500 a2
wo —
7200 16
00 e _
19200 6
|00 3
56000 2
nsws 1

BASE+ Inlerrupt Status Register {|SA) when
DLAB=0D
bit 0 Enable received-data-available

interrupt

bit 1 Enable transmittar-halding-regisler-
empty interrupt

bit 2 Enable receiver-ine-slalus inlarrupl
bit 3 Enable modem-atatug interrupt

BASE+2 FIFC Conlrgl Register (FCH)
hit 0 Enable transmit and receive FIFDs

BASE+3

BASE+4

BASE+S

BASE+&

BAGE+7

hit 1 Claar contents of race
bit 2 Clear contents of trans

bit 3 Change RXPDY and 1
mede 0 to mode 1.

hits 6-7 St Irigger level for rec

interrupt,
Bil 7 Bit6  FIFD 1riy
SN L
0 1 04
! 0 LB
! L

Line Control Register (LCR)
bit0 Word iength selaci bil
bit 1 Waord length select bit

Bit1 Bitlh  Word lel
0 1] 5
0 1 5
1 e T
1 1 8

bit 2 Number of stop bits
bil 3 Parity enable

hil 4 Even parity selecl

bil 5 Stick parity

b & Sel break

bit 7 Oivisor Latch Access E

Modem Control Register (MCR
bit 0 DTR
bil 1 RTS

Line Stalus Regisler (LSA)

hit 0 Raceiver data ready

hit 1 Qwverrun arrar

bil 2 Parity errar

kit 3 Frarming arrar

bit 4 Braak inerrupl

bit 5 Transmitter holding reg

bit & Transmitter shift regist

bit 7 Al leasl one paiity errc
arror or break indicalic

Modem Status Register (MSR)

bit 0 Deha CTS

bit 1 Deka D3R

bit 2 Trailing edge ring indic

bil 3 Delta received ne sigl

kil 4 CTS

bit § DSR

bit & R

bit 7 Aeceived line signal de

Ternporary dala regisler



PC/104 Bus signal assignments

Pin J1/Pt J1/P1 J2/P2 J2/p2 The foliowing charl shows the VD addresses used by
Row A HRow B Row G Row O slandard PC peripheral devices,

0 e W o -

1__ OCHCHK* ov SBHE" MEMCS16" /0 address (nex)  Assignment

2 507 m__BES_E_TDRV LA23 100516 008-1FF _used by base sysla@_p_o_ard

3 5D6 +3Y LAZZ IRQ10 200 not used

4 SD5 IRGY LA2 IRQ11 201 game cantrol

5 SD4 SV LA20 IRQ12 202-277 not useg

6 $03___ DROZ __(A19 IRQls  27-2F second printer port

7 502 -12v LA1B IROT4 280-2¢7 not used

8 501 ENDXFA®  LA17°  DACKO 2F8-2FF COM2

g SO 412y MEMR®  DRODT 300-377 not used

10 IOCHROY (KEVY  MEMW®  DACKS" a78-37F gninter port

11 AEN SMEMW* SDB  DADS 380-3AF not used

12 SA19 SMEMR* 509 DACKS* 3B0-3BF _mangghrome adapter and printer

13 S8 Iow*  Spo DROE  3C0-30F not usad

4 SAIT 10R* 5011 DACK?* aD0-30F "eolor and graphics adaplers

15 SA16  DACK3® SD12  DRQ7  JEO-3EF  notused B

16 SAl5 DAO3  SM3 +5Y 3F0-3F7 floppy diskente drive

17 SA14 DACK1®  SD14 MASTER* 3F8-3FF coMi:

13 513 DAOT  SDI5 ov

19 SA12 REFRESH' (KEYR OV

20 SATY SYSCLK -

21 SAT0 IRQ? -

22 SA9 IRQS

23 58 IRQ5

W SAT_IRG4

%5 5A6 IRO3

%6 SAS DACK2®

27 54 TG

20 SA3_  BALE -

29 S +5V ~

30 SA1 056

3 54D ov

2 v ov




