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THE MS! SERIAL INTERFACE BOARD, MODEL SI-1 

GENERAL DESCRIPTION 

The MSI Model SI-} Serial Interface Board is desigCCd 
to be cornpatable with the interface bus of the MSI 6800 or 
SWTP 6800 cornputer systerns. This interface board uses the 
Motorola MC-6850 Asychronous Comrnunications Interface 
Adapter, which allows the computer to communicate with 
industry Standard RS-232-C (or current loop) compatible 
input and output devices such as CRT terrninals, printers, 
da ta sets, acoust i c couple r s, or modems. A cu r rent loop 
input and output, as well a .s an optically isolated tape 
reader control, is provided to allow operation with teletype 
terminals. Most strappable options are available on the 
DB-25 connector as well as on the interface boarJ itself. 
Al 1 .s ignal 1 in es f rorn the inter f ace board t r ave 1 to the 
DB-25 interf ace connector on the rear panel of the computer 
by . means of a short ribbon cable. The availability of 
strappable options on the DB-25 interf ace connector allows 
different terminals to be plugged into the interface without 
changing any straps on the interface board itself. Either a 
teletype terminal, or a CRT terminal, operating . at any 
desired baud rate with desired clock strapping options, may 
be plugged into the DB- 25 connector without alteration of 
the inte.rf ace board. By strapping the DB-25 male connector 
which cornes from each I/O devi ce appropriately, any desired 
option rnay be selected . 

Primary and secondary RS-232-C inputs and Outputs, as 
well as a current loop input and output, are all provided 
in parallel. Only one of the available inputs may be active 
at any one time, the remaining inputs must remain in the 
"MARK" condition. 

P.C. BOARD ASSEMBLY INSTRUCTIONS 

Before beginning assembly of the P.C. Board, perform 
the following steps. Referring to the parts list, and the 
Assemb,ly Drawing No . . 100014, carefully check the parts kit 
in order to proper ly ident ify each component and to make 
sure ~hat all the necessary parts have been included. 

Next, caref u lly examine the P. C. Board i tsel f f or any 
flaws or defects. A rnagnifying glass is helpful in 
identifying the presence . of any · hairline shorts between 
foils, incornplete etching of the board, or breaks in a 
foil. . Such defects are rare but a careful preliminary 
examination is very worthwhile. Any defects should be 
corrected before beginning assernbly of the board . 
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We recommend using a 30 watt soldering iron for all 
assernbly. Use only solder having a resin core, never use 
any type of acid based solders. A 60/40 or 63/37 alloy is 
recornrnended. 

Care should be taken when soldering transistors and 
integrated circuits, as over heating of the leads can 
destroy the device. Also be careful to or ient the device 
correctly before soldering. 

IC sockets rnay be used if des ired. However, use only 
a high qual i ty socket such as the Texas Instruments Low 
Profile Version. Inexpensive sockets can often cause rnore 
problerns than they solve. 

The PC board has been silk screened to show the proper 
placement of all rnajor components. Refer also to the Serial 
Interface Assernbly Drawing No. 100014 for correct placernent 
and orientation of all cornponents. 

ASSEMBLY PROCEDURE 

(X ) Install IC5, the 7805 voltage regulator, Item No. 28, 
on the PCB, using a 4-40 BHM screw, lock washer, and hexnut, 
ITEMS 34, 35, and 36. No heat sink is required. 

(X ) Install ICI, IC2, IC3, IC4, and IC7, on the PCB. 
Solde r into pos i t ion. I f sockets are be ing used f or these 
components, then solder the sockets in the appropriate 
positions. 

( ;< ) Solder a 24 pin socket in position Jl. 

( X ) Solder resistors R-1 thru R-23 on the printed circuit 
board. 

( )(} Identify the two 12 volt zener diodes (1N4742) D3 and 
D4. Install these on the PC board, solder into position. 
Be care fu 1 to note the cor rect or i entat ion of the diode by 
observing the banded end. 

(')(J Identify two 1N4003 diodes, Dl and D2, install these o~ 
the printed circuit board in th e appropriate positions. Be 
carefu 1 to observe the cor rect or ientat ion of these diodes 
by observing the banded ends. Solder. 

( )<) Identify capacitors Cl, C2, C3, and C4 and install 
these capacitors in the appropriate positions on the printed 
circuit board. Solder. 
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()<.) Ident ify 
the printed 
regulator . 
capacitor. 

the electrolytic capacitor, 
circuit board just below 
Be careful to note the 

Solder into position. 

es, and install on 
the 7805 voltage 
polarity of this 

() () Ident ify thr ee PNP tr ans is tor s, 2N36 38, and ins tal l 
them in pos i t ions Ql, Q3, and QS. When ins tal l ing these 
transistors, leave the body of each transistor standing 
approximately 3/8 inch above the surface of the printed 
c i r c u it board to al low acces s to the components wh ich 1 ie 
underneath the body of the transistor. Be careful to orient 
th e tr ans is tor s cor rectly. Solde r. (These t r ans is tor s may 
be labelled 5T3638). 

(X ) Ident ify three NPN tr ans is tor s, 2N356 5, and install 
these in pos i t ions Q2, Q4, and Q6. When ins tal 1 ing these 
transistors, leave the body of each transistor standing 
approximately 3/8 inch above the surface of the printed 
circuit board to allow access to components which lie 
underneath. (These transistors may be labelled 5T3565). 

(Xj Solder the MC- 6850 ACIA chip at position IC6. 

(><} Install three 10 pin Molex female connectors on the 
bo't-tom edge of the printed circuit board. The main body of 
th e connectors should be on th e component side of the 
circuit board. Be sure each connector is seated flat on the 
front surface of the board and has bee n seated f irmly 
against the edge of the boa rd before soldering. Usually, 
these connectors can be installed mor e eas ily if the end 
terminals are soldered into posit ion first while careful ly 
holding the connecto r in posi tion. Then solder the 
remaining terminals. 

{X) If the SI -1 interf ace i s to be used on PORT 0 of the 
MSI 6800 Computer, to c ommu nicate with the system control 
terminal, then install jumper wires at positions #6-8 and 
#5-7 on the P.C. Board. 

I f the inte rf ace is u sed in an appl icat ion wher e RTS 
and DCD signal lines are needed, then do not install the 
above jumpers. 

(,><~) If the interf ace is to 
conf iguration with a teletype 
Teletype Connect ion D iag r am f or 
connection configuration. 

be used in current loop 
terminal, refer to the 

the correct strapping and 

( ) Solder a jumper at the appropriate position (JU-1 
through JU-5) in order to select the desired baud rate. 
Alternatively, the desir e d baud rat e may be selected by the 
installation of a jumpe r on the DB-25 connector. refer to 
the Serial Interf ace Schematic Diagram, Drawing No. 100010. 
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{)( ) Upon completion of P.C. Board assembly, carefully 
examine the board for the presence of any solder splashes, 
solder . bridges, or shorts between adjacent pada on the 
board. These must be carefully removed before proceed ing 
with checkout of the board. A magnifying glass greatly aids 
in the detection of such defects. If available, excess flux 
may be removed from the board with trichlorethylene. This 
also makes the detection of defects much easier. 

()() Locate the plastic keying pin and insert into the index 
position of the bottom edge female connector. This pin will 
prevent the circuit board from being accidentally plugged in 
backwards or with the pins offset. 

PCB PAD or 
JUMPER No. 
1-2 
3-4* 
5-7 
6- 8 
9-10** 
JU-1 
JU-2 
JU-3 
JU-4 
JU- 5 

TABLE 1 

STRAPPABLE OPTIONS FOR SI-1 INTERFACE 

DB-25 PIN No. 
17-18 

23-10 
23-11 
23-12 
23-13 
23-15 
23 

IDENTIFICATION 
IRQ Interrupt Enable 
Secondary RS-232 Input Enable 
Ground DCD Input 
Ground CTS Input 
Current Loop Rec'd Data Enable 
110 Baud Clock 
150 
300 
600 ( 9600) 
1200 
ACIA Clock Input 

*Note if jumper 3-4 is installed , then the secondary RS-232 
input (PIN 16 of DB-25) as well as the primary RS-232 input 
(PIN 3 of DB-25) must be held in the "MARK" condition (-12v) 
while the other inp~t is active. 

**If jumper 9-10 is installed then the current loop input 
must be held in "Closed Loop" (a "MARK") condition in order 
for either of the RS -23 2 inputs to be active. 

SI-1. 4 



SERIAL INTERFACE STRAPPABLE OPTIONS 

Many strappable options are provided on the SI-1 
Serial Interface Board, most of which are available on the 
DB-25 connector for select ion by the part icular terminal 
which is in use. These options are listed in Table 1. 

INTERRUPT ENABLE JUMPER 
By ins tal 1 i ng a j urnpe r between PADS 1 and 2 on the 

pr inted circuit board, or between PINS 1 7 and 18 of the 
DB-25 connector, the interrupt enable function has been 
selected. Norrnally this jurnper is no t used when the SI-1 
is being used as the control interf ace on PORT 0 of t he MSI 
6800 Computer. However, i f the user desi res to have 
interrupt dri ven I /0 , then this option is available. In 
order to utilize interrupt driven I / O, the . ACIA rnust also be 
programmed appropriately. Refer to the section cover ing 
oper a t ion of the ACIA for additional d iscuss ion of th is 
option. 

RS-232 INPUTS AND OUTPUTS 
The SI-1 Interface Card has two RS-232 outputs as 

well as inputs which are referr e d to as primary and 
secondary. Both RS-23 2 ou tpu ts are ac t i ve at al 1 t imes, 
howeve r, only one RS-23 2 inpu t may be act i ve at any one 
time. Norrnally only the primary RS-232 received data input 
(PIN 3 of the DB-25 connector) is active. In some 
instances, such as the use of a parallel tape cassette 
interface on the control port, both primary as well as 
secondary RS-232 data inputs maybe used . In order to select 
this option, a jurnper must be installed between PADS 3 and 4 
on the printed circuit board. 

With the use of this jumper, the unused RS-232 
received data input must remain in the "MARK" condition at 
al 1 t imes while da ta is be ing rece i ved on the other. Th is 
may be achieved by making sure that the input device remains 
in the "MARK" condition or alternatively the inactive input 
may be strapped to -12 volts (P IN 22 of DB-25 connector). 

CURRENT LOOP INPUT AND OUTPUT 
A cur re nt loop inpu t and ou tpu t ar e also prov ided on 

the SI-1 Serial Interface Card. The current loop output is 
active at all times, however , the current loop input 
operates in parallel with the primary and secondary RS-232 
received data inputs. Data may be received on only one of 
the three possible inputs at any given time. In order to 
select the current loop input, install a jumper between PADS 
9 and 10 of the printed circuit board. When the current 
loop option has been selected, it is necessary that both of 
the RS-232 received data inputs be held in the "MARK" 
condition during the time the data is being received on the 
current loop input. This may be accornplished by rnaking sure 
that the RS-232 inputs are connected to a terminal which 
remains in the "MARK" condition or alternatively the inputs 
must be strapped to -12 volts, (available on ' PIN 22 of the 
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DB-25 connector). If the current loop option has been 
selected and data is to be received on an RS-232 input then 
it is necessary that the current loop input rernain in the 
"MARK" condition (closed loop condition). This rnay be 
achieved by proper connection to a teletype terminal or 
alternatively PINS 9 and 22 of the DB-25 connector . rnust be 
jurnpered together in order to close the loop. 

CLEAR TO SEND (CTS) And DATA CARRIER DETECT (DCD) INPUTS 
RS-23 2c· i npu ts are prov ided f or both DCD and CTS on 

the SI-1 Serial interface Board. When the board is used as 
the control interface on PORT 0 of the MSI 6800 Computer, 
both of these inputs rnust be strapped to ground by 
i nstal lat ion of j urnpers between PINS # 6 and # 8 and between 
PINS #5 and #7 on the printed circuit board . If the SI-1 
interface is to be used with a data set or modern then these 
inputs rnay be used and the jurnpers rnust be rernoved for 
proper operation. 

BAUD RATE SELECTION 
Five jurnpers are provided to allow the selection of 

baud rates from 110 to 9600 baud or an external clock 
option, provided by the terminal, rnay also be selected. The 
baud rate se lect ion is accornpl ished by ins tal 1 ing a jumpe r 
at one of the following positions on the printed circuit 

·board: 
JUl 110 Baud 
JU2 150 Baud 
JU3 300 Baud 
JU4 600 (9600 Baud) 
JU5 1200 Baud 

The MSI CPU card is strapped so as 
baud clock on the line la beled 600 baud. 
clock option or baud rate selection rnay 
installing jurnpers between appropriate 
connector as shown in Table 1. 

to provide a 9600 
Alternatively, the 
be accomplished by 
pins of the DB-25 

Ref er to the Serial Interface Schernatic 
Drawing No. 100010 for additional inforrnation on 

Diagrarn, 
strapping 

options. · 

THEORY OF OPERATION 
The SI-1 Se r ial I nte rf ace Board ernploys the Motorola 

MC 6850 Asychronous Interface Adapter. The 6850 ACIA, IC-6, 
communicates directly with the data bus of the computer and 
also comrnunicates with the read/write line, interrupt line, 
phase 2 clock, and the least significant address line. Baud 
rate clock signals are brought to the interface card by the 
mother board. The clock signals are der i ved f rom the baud 
rat e generator located on the CPU card. 

Power is furnished to the SI-1 Serial Interface Board 
by a 7805 voltage regulat6r, IC-5, which furnishes +5 volts 

to the board. Two 12 volt zener diodes (1N4742) D3 and D4 
are used to supply +12 and - 12 volts to the board. 
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The SI-1 Serial Interface provides two RS-232 data 
outputs and a current loop output. These outputs all 
operate in parallel. Three received data inputs are also 
prov ided, two RS-23 2 and one cu r rent loop inpu t. These 
inputs are also connected in parallel and only one of the 
th ree rnay be act i ve at any g i ven t irne. The two unused 
inputs rnust rernain in the "MARK" condition during the time 
the data is being received on the third. A REQUEST TO SEND 
ou tpu t is avai lable both as an RS-23 2 leve 1 as well as an 
optically isolated output which can be used as a reader 
control signal for a tele type terminal. The current loop 
input and output circuits are also optically isolated. 

The SI-1 Interface uses an RS-23 2 inter f ace rece i ver 
eh ip, I C-1, to conve rt between incomi ng RS-23 2 leve ls and 
TTL levels which are accepted by the 6850 ACIA chip. 
Outgoing RS-232 levels are generated by use of a transistor 
network which converts between the TTL level and the RS- 232 
output levels. 

TELETYPE CURRENT LOOP CONNECTIONS 

If the SI-1 interface is to be used with a teletype 
terminal, the TTY must first be configured for 20 ma current 
loop, full duplex operation. 

Most TTY terrninals can be strapped to 
configuration by moving wires on the terminal block 
rear corner of the TTY) to the positions shown below: 

this 
(right 

TERMINAL NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

WIRE DESCRIPTION 
1 White 
1 Black 
1 Gray and 1 White / Red 
1 Green and 1 Red 
1 White / Blue and 1 Brown/ Yellow 
1 White / Yellow and 1 White/Black 
1 White / Yellow and 1 Red / Green 
1 Blac k/ Green 
1 Violet and 1 Yellow 

In addition, the blue wire must be moved from the 750 ohm 
tap to the 14 5 0 ohm tap on the power res istor beh ind the 
power supply, inside the TTY. 
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INSTALLATION OF TTY READER CONTROL 

The MSIBUG Monitor Software is designed to 
automatically control the tape reader of a TTY terminal by 
either control codes or the reader control line. If the TTY 
is equ ipped w i th au tornatic reader cont rol then the reade r 
control 1 ine is not needed. However, if the TTY has a 
manual tape reader, then the reader control line may be used 
to control a relay (which rnust be installed in the TTY by 
the user) which in turn controls the tape reader. 

In order to install the reader control modif ication, 
the following components are required: 

1 ea 
1 ea 
1 ea 
1 ea 
1 ea 

reed relay 12 V, 600 ohm coil (P- B JR-1005) 
470 ohrn 1/2 watt resistor 
0.1 mfd 600 vdc capacitor 
1N5060 diode 
2.5" x 3.8" vector board 

Using the parts shown above construct the circuit shown in 
the section covering "UPGRADING A TELETYPE FOR AUTOMATIC 
READER/ PUNCH OPERATION II. The LINE and LOCAL 1 ines must be 
connected to the LINE/OFF/LOCAL SWITCH as shown. The relay 
coil is controlled by the reader control line on the SI - 1 
interface board. 
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1 W 1r e 
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NC 

0 

O.l µF 600 V 

TTY Terminal Schematic lncorporating 
Automatie Reader Control. 

Upgrading a Teletype for 

Automatie Reader/ Punch Operation 



SERIAL INTERFACE CHECKOUT PROCEDURE 

The preferred procedure for checkout of circuit boards 
is to have a computer systern available containing known good 
boards, except for the board under test. Of course th is is 
not always possible. 

( X ) First, carefully examine the completed circuit 
board for the presence of any solder splashes or solder 
bridges between pads of I.C . sockets, or particularly, 
betwee n a pad and a foil passing between pads. These 
locations having very close clearances are most vulnerable 
to such f au 1 ts. Any def ects of th is type must be caref u lly 
removed before proceeding. 

(,X ) Place the circu it board into the computer system 
at I / O Port 0, if the interface is tobe used to communicate 
with the system control terminal. Be certain that the index 
slug has been ins talled in orde r to prevent the c i rcu i t 
board from being acc ide ntally plugged in backwards. 

Apply power to the system. Using a voltmeter, or 
an oscilloscope if available, check the output of the 7805 
voltage regulator in order to ascertain that a full 5 
V.D.C., free of any ripple, is present. 

Refer to the RS-232-C or the Current Loop 
Connection Diagram and connect a terminal to the sys tem as 
shown. Be sure that the baud rate selection strap has . been 
properly positioned, ei~her on the board or the DB-25 
connector, for the terminal in use. With powe r applied to 
the sy s tem, press ing the reset bu t ton on the front pane 1 
should cause an as ter isk (* ) to be pr inted on the terminal 
as the prompt character. The MSI-BUG rnonitor should now 
accept input character commands through the interface. 

If the system does not respond properly, and the 
system is known to be good except for the interface board, 
then double check the board again for shorts between 
adj ace nt f oi ls and pads. I f none can be found, then the 
interface should be placed on a different I / O Port in order 
to enter a test program for the interface. Suggested test 
prograrns are included. Using these programs, and an 
oscilloscope, the fault must be located. 
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PAGE 001 ACIATSTl 

r"\ 00010 NAM ACIATSTl 
00020 * 00030 *MIDWES~ SCIENTIFIC INSTRUMENTS INC. 
00040 * 00050 * THIS ACIA TEST PROGRAM INITIALIZES 
00060 * AN ACIA ON PORT = AND CONTINUOUSLY 
00070 * TRANSMITS THE CHARACTER U. 
00080 * 00090 0100 O'RG i100 
00100 F528 ACIAC EQU F52B PORT 5 CONTROL WORD 
00110 F5'9 ACIAD EQU $F529 PORT 5 DATA WORD 
00120 0100 86 13 START LDA A #$13 INITIALIZE .ACIA 
00130 01 02 B7 F5~8 STA A ACIAC 
00140 0105 86 11 LDA A #$11 
00150 0107 :B? F528 STA A ACIAC 
00160 010A 86 55 PRINT LDA A #'U LOAD A U 
001?0 010C F6 F528 CHECK LDA B ACIAC CHECK TRANSMITTER 
00180 010F 57 ASR B DATA REGISTER EMPTY 
00190 0110 57 ASR B 
00 200 0111 24: F9 BCC CHECK 
00210 0113 B7 F529 STA A ACIAD SEND CHAR!CTER 
00221() 0116 20 F2 BRA ·PRINT GO BACK: AND DO AG!IN 
00230 END 

00010 NAM ACIATST2 
00 020 * 00030 *MIDWEST SCIENTIFIC INSTRUMENTS INC. 
00040 * 00050 * THIS ACIA TEST PROGRAM ACCEPTS A 
00060 * CHARACTER FROH AN ACI! ON PORT 5 
00070 * AND ECHOES IT BACK. 
00080 * 00090 0100 ' ORG $100 
00 100 F5~ti ACIAC EQU $F528 PORT 5 CONTROL WORD 
00110 F529 ACIAD EQU $F529 PORT 5 DATA WORD 
00120 0100 86 13 START LDA A #$13 INITIALIZE !CIA 
00130 0102 B7 F528 STA A ACIAC 
00140 01 05 86 11 LDA A #$11 
00150 01 0? B7 F528 STA A ACIAC 
00160 010! Be F528 VIAIT LDA A ACIAC WAIT FOR CHARACTER 
00170 010D 47 ASR A CHECK RECEIVER 
00180 010E 24 FA BCC WAIT DATA REGISTER FULL 
00190 0110 B6 F529 LDA A ACIAD GET CHARACTER 
00200 0113 84 ?F AND A #$7F 
00 210 0115 F6 F528 CHECK LDA B ACIAC CHECK TRANSMITTER 
00220 0118 57 ASR B DATA REGISTER EMPTY 
00230 0119 57 ASR B 
00240 011A 24 FG BCC CHECK 
00250 011C B7 F529 STA A ACIAD SEND CHARACTER BACK 
0 0 26 0 011 F 2 e E9 BRA WAIT GO EACK GET ANOTHER CHARAr.TER 

~ 00270 END 

TOTAL ERRORS 00000 

ENTER PASS . 1P,2P,2L,2T . 
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DB-25 

CONNECTOR 
TO CRT 

TERMINAL 

7 

J , 

i 

lF OPTIONAL 
BAUD RATE 

SELECHON ~TlAP 

OPTIONAL 
TO SECONDARY 

RS-232 DEVICE 

DB-25 
CONNECTOR 

TO Sl-1 

7 

2 

3 

2~ 

15 

14 

16 

Lr 

GND - LOGIC COMMON 

TD - RS-232 TRANSMITTED DATA ( CPU_. CRT ~ 

RD - RS~32 RECEIVED DATA ( CRT _. CPU ) 

Cl - CLOCK INPUT TO ACIA 

1200 BAUD CLOCK 

STD - SECONDARY RS-232 TRANSMITTED DATA 

SRD - SECONDARY RS-232 RECEIVED DATA 

RS-232 CONNECTION DIAGRAM 
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TELETYPE 
1/0 TERM~NAL 

STRIP 

0 
© 

0 

TELETYPE PRINTER 

TELETYPE COMMON 

0 
0 

TELETYPE KEYBOARD 

08-25 
CONNECTOR 

TO Sl-1 

23 Cl - CLOCK INPUT TO ACIA 

10 110 BAUD CLOCK 

2~ TDC -CURRENT LOOP TRANSMITTED DATA 

3 RD - RS-232 RECEIVED DATA 

22 -12V 

9 RDC - Cl.JtRENT LOOP RECE!VED DATA 

19 TELETYPE READER CONTROL ( IF USED ) 
SRTS-RC - SECONCAltY REQUEST TO SEND 

- - OUTPUT FOR READE~ CONTROL 

TELETYPE CONNECTION DIAGRAM 
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ITEM 
NO. 

1 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
14 
15 
16 
18 
19 
21 
22 
24 
25 
26 
27 
28 
30 
32 
34 
35 
36 
37 
38 

MSI 6800 COMPUTER, SI-1, SERIAL INTERFACE 

PARTS LIST 

RE FE REN CE 
QUANTITY DESCRIPTION DESIGNATION 

! 

1 PCB, SI-1, Serial Interface 
2 RESISTOR, 100 R21,R22 
4 RESISTOR, 680 R2,Rl8,Rl9,R20 
3 RESISTOR, 2. 7K R3,R7,Rl4 
3 RESISTOR, 4 .. 7K R6 , Rl0,Rl7 
2 RESISTOR, 6.8K Rl3,R23 
3 RESISTOR, lOK RS,R9,Rl6 
3 RESISTOR, 47K R4,R8,Rl5 
1 RESISTOR, 330,l/2W Rl 
1 RESISTOR, 820>1W Rll 
1 RESISTOR, 1. lK, lW Rl2 
3 CAP. ,Disc, . Oluf ,25V C2,C3,C4 
1 CAP . ,Disc,.O.luf,25V Cl 
1 GAP. ,Electro. ,25uf ,25V CS 
2 DIODE, 1N4003 Dl,D2 
2 DIODE, 1N4742 , Zener,12V D3,D4 
3 TRANSISTOR,2N3565,NPN Q2,Q4,Q6 
3 TRANSISTOR,2N3638,PNP Ql,Q3,QS 
1 IC, 1489 ICl 
3 IC, 4N33 IC2,IC3,IC4 
1 IC, 6850 IC6 
1 IC, 7405 IC7 
1 IC, 7805, +SV Regulator ICS 
1 SOCKET, 24 Pin Jl 
3 CONNECTOR, 10 Pin, F.G . 
1 KEYING PIN, Molex 
1 SCREW, 4-40 x 3/8", B.H.M. 
1 NUT, 4-40, Hex 
1 WASHER, /F4, I. T. L. 
1 ASSY ., I/O Ribbon Gable (Pl/DB-25) 

Note: All resistors are in ohms, ± 10%, l/4W unless 
otherwise specified . 
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MSI 
PART NO. 

978 
008 
018 
025 
028 
030 
032 
039 
065 
063 
066 
156 
159 
177 
102 
107 
117 
119 
410 
467 
396 
206 
495 
707 

1043 
1051 

716 
714 
744 

1449 



REF 

0 1489 I S INTERCHANGEABLE WITH 75 189. 

1. ALL RESISTORS ARE IN OHMS _ 

NOTES : UNLESS OTHERWISE SPECIFIED 
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REVISIONS 
REV ZONE DESCRIPTION l o•l cK AP'1_ DATE 

1 UPDATED TO MATCH ETCH 1 t }'.:lt_· 
1 

38 1 A SSY, ItD RIBBON CABLE (Pl/DB-251' 1449 

36 1 WA SHER,#4, J .T.L. 744 

35 1 NUT. 4-40, HEX 714 
34 1 SCREW, 4-40X3/ 8,BHM 716 
33 1 KEY ING PIN,MOLEX 1051 
32 3 CONNECTUR,lrö PIN, F, G 10 '13 

30 1 SOCKET, 24 PIN JI 707 

28 1 7805 IC,+5V REGULATOR I C5 495 
27 1 ~05 IC 1IC7 206 
26 1 6850 IC IC'S 396 
25 3 4N33 IC IC2JC3,IC4 467 
24 1 ßÄ 1489 IC ICI 410 

22 3 2N3638 TRANSISTOR, PNP 01 ,Q3,Q5 119 
21 3 2N3565 TRANSISTOR, NPN Q2,Q4,Q6 117 

19 2 IN<'l742 DIODE,ZENER . 12V 03,04 10 7 
18 2 IN4003 DIODE 01,02 102 

16 1 CAP.,ELECTRO, 25µF,25V C5 177 
15 1 CAP.,DISC,rJ, I UF, 25V Cl 159 

14 3 CAP., DISC ,.01 µF, 25V C2,C3,C4 156 

12 1 RESISTOR,l. IK,±10%,1 W R l 2 066 
11 1 RESISTOR, 820j::l0%, 1 W RI 1 063 
10 1 RESISTOR,330,±10%, ~W R I 065 
9 3 RESISTOR,47K,±10%, 1 4wj R4.R8, Rl5 039 
8 3 RESISTOR, 10K,±i0%,0iw R5, R9, Rl6 032 
7 2 RESI STOR, 6.8 K }:10%, R 13, R23 030 

l/4W 
6 3 RESISTORA.7K,±1~}4wj R6.Rl0.R l7 028 
5 3 RESISTOR,2.7Kjl0%,0iw R3. R7. Rl4 025 
4 <'l RESISTOR,680,±10%. ~wj R2,R18,Rl9,R20 0 18 
3 2 RESISTOR, 100.±10%, Yt\wj R21, R22 008 

1 1 PCB, 11-1~sEyAL 978 
NTE FAC 

ITEM QTY PART NUMBER DESCR IPTION REF DES MSI P. N. 

PARTS LIST 
~Cl<;>\: - DATE ~S~1~ 11- 3·T7 

~-
DATE ()fAde, ~4#444 

11 · l'\-T7 
TITLE MSI 6800 COMPUTER APPi Bali. 1'f-.~Tl 

MATERIAL ASSY, SI-! , SERI AL 
INTERFACE 

rnJREFN97e 
DRWG NO. 

rE1 100014 
SCALE 2/ 1 SHEET 1 OF 1 

- · 



30 PIN 78~5 
CONNECTOR _. - +5V 

r:-18 „ „ l IC5 r ~C2,C3,C4 +EN UNREG f T +~c5 ~ ...I.ell µF + o" UNREG r;-f--Jz5µ,fl.__ _ _ _ _ _ 
ov r- 25V 

GND 
25 

lte 
Gl'JO ~,__- T R2I --+12v '--= ~ . .,/\, 

R5 4.7K !-
.---- 'VVvr------ih 

Rl0 4.7K 
\/\. 

+ 1sv UNREG F~-----J\~R;-2.x_? .... -12v +-5v 
- 15V UNREG 28 1fi. 04 0 3 j ~+ 5v 680 

68 l R2 R2 -"' 
f-..1\1\/v - o V • 1 

;::: IN4742" 12V ~~ 1~~742 a~ 12[ 6850 7405 

i-- ~ II TX -=----1 1'':.Y"' 68• +5V 680 
RS0 SL-----------==~2~2 00 -o:5 _ __ .

11

c V\,y 

OPT .--r--

ISOLATOR ~:;;: -t 
6 S IC -n-6 

RS 
1
7405

2 
R IS Rl9 

2 
1C2 

00 'i9, 2 .!_ D 1 RTS f> R23 OPT 

Cc7 20 6ßK 150LATOR '~E y 
o 1 18 - 0 2 2 ~ F 1-. 

19 R X i-=-- - -,-1\V'\vv. + 5V 2 IC4 02 '17,-- 03 • ._ ___ ~c_ 

4N33 

5 

03 16 - 24 
r.:-: 18 D4 1C

6 
'----:-4

77
N""33;--

04 lj51 17 05 CTS 0:,'----1 

05 tr4ll==========================j1~~6- 06 - 23 06 r;3 15 07 DCODi-- 1 ~ t3nrw 
07 12l------------===~ryn TX 4 
R/W ~ 14 E (P2) CLK h 

Rl7 4.7K 
.J\/\I\ 

r"2 r;-1 ~ C52 "" 
r 7 RX -~ ~ -IRQ CLKI . SELECT 1 -o o.o-----,.. - · · 
1 Ra ruL- -------11 22 1 LL----..-

i-- ~ r----

110 ~1------- 1 

1507~-----, 
300rs~-----
600~~-------,1 
IW0~1------

RESET~I------ 1 -

7405 5 ..-----, 

-~ ~ "'~~ 
PtolATOR IC3 -

l;;. 1 

4 ~3 

l4 4N3.: 
1489 (?] 

3 IC l~lc..._ ___ _ _ 
..._ ______ "'.! 

04 
1489 ~ 

?~3---~~~~2------ -

~~13=----~-

f
a6 -0.++--- -,4,89 m 

~ 6~~4:__ ____ _ 

-L_~=f============~=-

150 

300 

600 



.. . 
·,· . 

~vvv ' „ ~f':>v 

P~QI J ~ PI DB-25 
_,e,z,,.~Q2 ..._.2_~_·3_6_3_8 ____________ --1'1'11-ri4' STD - SECONDARY RS-232 TRANSMITTED DATA 

· 1..zN3SGS ) R3 ~t--~ TD - RS- 232 TRANSMITTED DATA 
S 2.7 K 1--t-- 1-
.., ..------------~ 11 111- 24 TDC-CURRENT LOOP TRANSMITTED DATA 

SRTS-RC -SECONDARY REQUEST TO SEND 
OUTPUT FOR READER CONTROL 

t--t-- 1-
i - 12v .------------- 6 6 t-- t 9 

RB 47K 
..;\/Vv. I +SV 

Rl0 4.7K ......----"J\Rf\Agf\/\10,__K ___ -i~ ~J3638 
Q4 vv ..... -vv 
2N3565 ~R? 

< 2.7K 680 
R2 

~ ~ +t2v t-12v 

Rll 
A.TOR ••::: 02 1 W 820 

~r:.. 111....1 .A.AA 2 - 4 .,..1 'Vvv 

IC2 IN4003~~D 1 
680 
Rl9 

-vvv 

4N33 IN4003 
•-12v 

5f +12V R 1 

'TOR~-~r-,~-t:__,~4 +w 330 
2 r ,._--1-------~~V''\f~A~v-----' 

IC4 Rl5 47K 
4N33 -'VV' I +sv 

Rl7 4.7K ~16v~""l<IJ_K ______ .( ~~3638 
-~·vvJVv•A\,-----l_y•.......--Q-6~vv v v-

2N3565 tRl4 
,+sv 2.7K 

.Rt3 
:6.8K I + 12V -12V 

5.----~ 

;t- ~~~ ~\IK 
2 

iTOR IC3 T ·;,/\/\, ...._c1 
.._4_4_N_3_3 ____ _r„ 0 _1 µF 

.!, 

t--t-- l
r----------- --122221- 4 

1--+-- 1-
RTS - RS-232 REQUEST TO SEND OUTPUT 

.------------i 17 IU--- 9 RDC-CURRENT LOOP RECEIVED DATA 
t--t-- t--

.-------------123 23t-- 3 RD -RS-232 RECEtVED DATA 
t---t- 1-

.--------------j 3 31- 16 SRD-SECONDARY RS-232 RECEIVED DATA 
1--t-- 1-

.---- -------l 2 I 211-- 5 CTS- RS-232 CLEAR TO SEND INPUT 
1--t-- t--

.---------118 181- 8 DCD- RS-232 DATA CARRIER DETECT INPUT 

.------------; 4 4 t-- 17 1--+-- 1-} 
r-----+-- 1- IRQ-INTERRUPT ENABLE JUMPER 

r--------1 5 St-- 18 
r-----+-- t--

.--------110 10t-- 23 Cl - CLOCK INPUT TO K.IA 
1--t-- t--

.--------1 16 1 61-- 10 
r-----+-- 1-

.-------115 1 5t-- 1 1 
1--t-- l

r--------1 14 14 t-- 12 
1-1- t--

.-------< l 3 l 3t-- 13 600 

1 10 

150 

300 BRS -BAUD RATE SELECTION 

r-----+-- 1-
.-----t 2 2t-- 15 1200 
~ 1-

.-----t 12 12t-- 25 RES- MPU RESET LINE 
f--+--1 t--

7 71-- 20 OTR -Ol\TA TERMINAL READY 
t-+----" t---
20 2ßl-- 6 DSR -DATA SET READY 
~ 1-

-12 v >-1 9 9t-- 22 -12V 

t--+--1 t-- } r-1~~ GND-LOGIC COMMON 
1'--119119f--' 7 ._____...._ I-

V 1 (UNUSED) 
'----

UNUSED IC PINS 

IC T'YPE REF DES PIN NO. 

1489 IC 1 2.5,9, 12 

1 ... as IC7 8THRU13 

~ 1489 IS INTERCHANGEABLE.WITH 75189. 
1. All RESISTORS ARE IN OHMS~~O~o . 1 /4 W . 
NOTES: UNLESS OTHERWISE SPECIFIEO 

_'.t-C)d...·~ 
- -~if-l-L.I 

SIU il'SI PAAT NO. 
2 

.... 


