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SECTION 1 
DESCRIPTION 

1. 1 Introduction 

The UASC (Univenal Asyn~hronous Serial Controller) is a versatile character bufferea 
seria~ controller which can operate in both half or full duplex modes. Four interfaces 
are available to the user: RS232, Current loop 1 relay and D TL/TTL. .The DTL/TTL 
interface is always on the controller where. as the RS232 or Current Mode or Relay 
interfaces are selected at time of purchase. The controller is not a data set controller 
but intended for use on direct connect interfaces. 

The controller is capable of operating with one start bit and one or two stop bits, 
5,6 ,71 or 8 bits of data, parity or no parity bit, and odd or even parity. Severa I 
operating frequencies from 9600 baud down to 45 baud are possible. All options 
and operating modes will be set up for the user by VDM, if all requirements are supplied 
at time of purchase. If the user does not specify the set up for the UASC, the RS232 
version wi II be set up for 1200 baud with no parity 1 .8 bits of data and ones top bit. 
Also, the Current Mode version will be set up for 1200 baud with no parity, 8 bits_ 
of data and one stop bit. In addition, the relay version wi II be set up for 110 baud 
w'ith no parity, 8 bits of data and two stop bits. Transmit and receive rates wi II 
always be equal. The user can easily modify the controller to his data transmission 
format by placing iumpers on the board as described in section 1.2.2. 

1. 2 Functional Description 

Reference Block Diagram (Figure 1. 1). 

1.2. 1 Timing 

Transmit and Receive clocking to the LSI transmitter/receiver circuit is derived from 
. . a 4 608 meg Hz crystal oscillator A clock rate is derived by setting up the 

appropriate count in the 12 bit counter. The clock is set up to provide a clock 
rate 16 times the transmit/receive rate. See Figure 1. 2. 
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FIGUtE 1.2 1ft lAUD RATE SELECTION CHART 

Baud Rate Div. By fl. E2. E3 E4 E5 E6 E7 E8 E9 ElO Ell E 112 , 

' 

-------

9600 15 

4800 30 

2400 60 

2000 72 

1800 80 

1200 120 

600 240 

300 480 

150 960 

110 1309 

1'5 1920 

45 3200 

X 

X 

X 

X 

X 

X 

X 

X 

X. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X X 

X X X 
X 

X X 

X X X 

X X X X 

X X X X X 

X X X X X X 

X X X X 

X X X X X X X 

X X X X X X 

Note that jumper values are selected at one less than the desired divisor value v Other 
baud rates can be derived by the followinu formule~~ 

or 

(144,00) + BR-1 

D = Divisor 
CR = Clock or Oscillator Rate 
BR = Baud Rate ·desired 

Note: Remainder should not exceed 1% olr BR. 

Jumpers E 1 through E 12 are placed on the ~:ontroller (above the large chip) per the 
above chart. 
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1. 2. 2 Format Selection 

Format selection Is accornpUshed prior to initial operation or hookup to the serial 
device to be controlled. Choice of combinations of five jumpers will provide the 
following variations: One or two stop bits, 5-6-7 or 8 data bits 1 odd parity 1 

even parity or no parity. (See Figure 1. 3 and 1.4.) 

1.2 .3 620tVO Bus 

The 1/0 interface is an 8 bit interface to the 620 16 bit 1/0. The most significant 
8 bits are not used in the 16 bit data word.. DMA data transfer in or out of the 
620 is po5sible in coni unction with the BIC: option. It should be noted that although 
this controller has full duplex capability 1 the BIC can only be connected to the 
transmit functions or to the receive func:tic•n (not.both at the same time). 

1.2 .4 Transmit Section 

Data is transferred from the 620 1/0 to thE~ 8 bit parallel buffer register in the 
LSI circuit. The 8 bits ore then transferred into the serial shift register and shifted 
out serially with the least significant bit (bit 0) shifted out first. A zero or "space" 
bit is inserted. at the beginning of each serial word. This "Start Bit" preceeds the 
5,6, 71 or 8 data bits and the parity bit (if selected) and the 11 Stop Bit" (s). The 
stop bit(s) is a "1" or "mark" bit. 

1.2 .5 Receive 

Data is received into the serial shift re"ister with Start Bit first followed by 5,6,7, or 8 
data bits (least significant bit fint) 1 a parity bit (if selected), and 1 or 2 Stop Bits. 
When the complete character ia shifted into the serial register 1 it is transferred into 
the parallel buffer register. Immediately after loading the parallel re·gister, the 
Input Ready Sense line is mode "true". Inputting the character wi II set Input Readv 
"false... Both Transmit and R,_ciive functi,lns ore character buffered and operate 
independently. The format ofthe data being received must be the same as that 
selected for proper operation. 

1. 2.6 Control Logic 

The Control Logic provides direction confr,:>l for data transfer to and from the 1;0 b.Js 
1 

BIC connect control 1 Initialize control, and control of an external I ine (option enable/ 
disable). 

I ' . " ~ 
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I 
I 

Jumpers Added 

E13 
E14 
E 15 and 16 
E 1.5 
El6 
E17 

.Jumpers Omitted 

E13 
E 14 
E 15 and 16 
E17 

FIGURE 1. 3 

FORMAT SELECTION CHART 

Result 

Parity Bit Enabled 
One Stop Bit 
Five Data Bits per character 
Six Data Bits per character 
Seven Data Bits per character 
Odd Parity Bit 

Result· 

Parity Bit Disabled 
Two Stop Bits 
Eisjlt DataBits per character 
Even Parity Bit 

t 

i 
' ' 

Typical ASCII devices use one start bit, 7 data bits and one parity or 8 data bits, 
with one or two stop bits. 
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l. 

2. 

3. 

4. 

96A0039-0008 

FIGURE 1.4 

-l 
-

ASYNCHRONOUS FCtRMAT EXAMPLES I MSB 

Stop Parity I Bit Bit Bilr 
Bit Bit 8 7 2. 

a) 8 Data Bits Seledted 
b) Parity Bit Selected 
c) One Stop Bit Selected 

MSB ---·-------·-

Stop Stop Bit Bit Bi1· 
Bit Bit 8 7 6 

a) · 8 Data Bits Selected 
b) Parity Bit not ·selected 
c) Two Stop Bits Selected 

MSB 

Stop Parity Bit Bit Bit 
Bit Bit 7 ' 5 

a) 7 Data Bits Selected 
b) Parity Bit Selected 
c) One Stop Bit Selected 

MSB 

1/2 Stop Stop Bit Bit 
Bit 

a) 
b) 
c) 

Bit 5 4 

5 Data Bits Selected 
Parity ~'Jot Selected 
Two Stop Bits Selected 
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Bit Bit Bit Bit Bit I Start J 
5 4 3 2 1 Bit . 

This is a good format for 
CPU to CPU. 

· ---·--·-----~ LS B r---"J Bit Bit Bit Bit Bit Start 
5 4 •3 2 1 Bit 

.. ~ . -... ~ .. ~ ··~-. '\'"..... _Oft_.......,,_, .. ~ 

Typical for VDM teletype 
ASR 33 and 35. 

> LSB I 
Bit Bit Bit Bit Sta;;--~ 
4 3 2 1 Bit 

-· ..........J,. 

~ LSB ·- ···---... -
Bit Bit Bit Start 
3 2 1 Bit 

Typical Baudot code. 

I 
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1.2.7 Sense Logic 

The Sense Logic provides status information to the operating program. Status of 
Input and Output data registers, three error indications, and an externa I input I i ne 

can be monitored. 

1. 2. 8 PIM Drivers 

Three PIM Drivers are made available. One line indicates Input Ready. A second 
line indicates Output Ready. A third indicates either an Input Overflow Error 
or a Frame Error (Bred<). An Overflow Error indicates a second character was 
transferred to the parallel buffer register before the first character was Input. 
A Frame Error indicates that the first stop bit received was not a "1" bit. The program 
can detect that a "Break" character was received by verifying that the character received 
with the Frame Error indication was also an "All Zero" character. Typically, a 
·•une Break" is more than one consecutive character time. The UASC can receivF: 
but cannot transmit a ;'Line Break". · 

1.2. 9 RS232 Driver/Receivers 

The RS232 versior)· fulfills the electiical characteristic requirements of EIA-RS232 
Band C. Transmh data, receive data, a control line out and a status line in 
are implemented with RS232 drivers and receivers. 

l. 2. 10 Current Mode Driver/Receiver 

Transmit Data and Receive Data lines only are implemented with this interface. 
This current loop is capable of operation from 20MA to 60MA at voltages not 
to exceed 120V across the Tra11smit Driver. The current loop provides isolation 
greater than 10 meg ohms at SOOVdc. Detailed specifications are in section 2. 2 

1.2.11 Relay Input/Output 

The relay input/output section is mechanized mainly for use as a Teletype Interface. A 
2.2K -2 Watt resistor in the Transmit or·output circuit and a 2.7K- 2 Watt re:.istor 
in the Receive or input circuit are provided as dropping resistors to foci litate 
connection to the teletype provided line battery source on models 33 and 35. 
The line battery is a Teletype Option. ' 

The resistors can be bypassed to provide a 20Ma -12Vdc input/ output circuit. Etched 
pads are made available for this purpose. 
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The relays are~ "Reed 11 type relay which will function oorrectly from 0 to 300 
baud ( 150 operations per second max) • 

1.2. 12 . DTL/TTL Driver/Receiver 

The Transmit/Receive Data lines, as. well as the option driver line and option 
.status line, ar.emade available to the use·r for direct connect to DTL/TTL interfaces. 
These lines. should not exceed 20 feet in cabte length. The three previous I y described 
interfaces are:·.routed. through the DTL/TIL Receivers via the input connectors 
(J 1 and J2). 

1. 3 Logic Mnemonics List 

BRYX 
BTIA 
BTOA 
CLK 16 
CDCX 
CODX 
DAXX 
DRYX 
DTIX 
DTOX 
E/B lnt 
EBXX 
EPE 
FE 
FNCODX 
FRYX 
FUNCA 
I NIT 
OE 
OPIN 
OPON 
¢sc 
¢sc 1 
PE 
PI 
RCRDY 
RCRINT 
RD 
RD 1 

~ varian data machines 
~ A <~Broan !luhstdiary 

96MM)J9-0008 

BIC Data Ready 
Byte Transfer In 
Byte Transfer Out 
Clock, 16 times data rate 
BIC Controlled Device Connect 
Function Decode- CODO thru COD7 
Device ~~ddress 
Data Ready, 1/0 
Data Tral"lsfer In 
Data Tral"lSfer Out 
Framing l:rror or Overrun Error 
620 I/O· Data Lines- EBOO thru EB15 
Even Pari'ty Select 
Framing Error on line break 
Function Code EX C 0 thru EX C7 
Function Ready l/0 
Function order any EXC command 
lnltioliZEl 
0 verrun Error 
Option Stat us Line 
Optional Control Line Command Storage 
4.608 Mhz Oscillator Output 
2.304 Mhz Clock Rate 
Parity Error 
Parity En,oble Line 
Receive [)ata Buffer Ready 
Receive [)ata Ready Interrupt 
Receive [)ata DTL/TTL Input 
Rece·l ve [)ata Current Loop I npu~ · 
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... ..... 

Lo&Jic Mnemonics List 

RD2 Receive Data RS232 Input I RD3 Receive Data Relay Input 
RSFF+ Clock Counter Reset Flip Flop 
RRX Received Data - 8 bits parallel 9 thru 7 ~ 
SBS Stop Bit Select 

j so Send Data (Transmit) 
SERX Sense Response d ., 

TXRDY Transmit Data 'Buffer Ready j 
TXRINT Transmit Ready Interrupt ~ 
WLSl Data Bits per Word Select I WLS2 Data Bits per W&d· Select 

~ 

' 1 
i , 

l 

I 
1 
~ 

1 . 

I 
' .. 
j 

1 
t 
,i 

.. 

; 

~- --.r. 
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SECTION II 
INTERFACE AND CONNECTIONS · 

2. 1 RS232 Option 

Conforms 'to E lA RS232 B and C as appli c•:ible .. 

2. 1. 2 Logic 0 = +4 to +24V 

Logic 1 = OV to -24V 

2.2 Currant Mode Option 

2. 2. 1 Driver Specification (Note l) 

Collector Emitter Voltage Vceo 
Collector Current ::- Continuous I 
Total Dissipation @2~C P~ 

150Vdc Max 
500 MAde Max 
1 Watt Max 

2.2.2 Receiver Specification (Note 1) 

Input Forward Voltage Drop VF 
Input Forward Continuous Current IF 

2.2.3 Isolation 

Cc>mmon Mode Protection 
Common Mode Resistance 

2.2.4 Logic 0 = No loop current 

1.5Vdc Max 
60MA Max 

500V de 
110 Meg Ohms 

Logic 1 =Loop current (20 rna min) 

NOTE 1: Cun:-e~t. 'imi·_ti:ng resistors (2 .. 01<: - 2W) are mounted in the input and output 
circuits. Values of these resistors may re,quire change or shorted out. Current ratings 
above must not be'--exceeded. 

96A0039-0008 
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I 
i 
' ' 

2.3 Relay Option 

2. 3. 1 Input (Note 2) 

Relay Input Coi J Rating 12. 5Vdc max. 

Relay Input Coi I Resistance .. 1250 ohms 

2.3.2 Output (Note 2) 

Reed Relay Contact Closure - Fonn A 

2. 3. 3 ISCDiation 

Common mode resist.ance 10Meg Ohm @400Vdc 

2.3.4 logic 0 =No current 
Logic 1 =Current (10 ma min) 

... l 
) 

~ 
1 

i 
I 
I 

·~ 

~ .. 

Note 2: Current limiting resistors of 2.7K in the input side and 2.0K in the output 
side may be changed or shorted out. Caution must be used not to exceed 100 Ma through input 
relay· coi I. · .. 

~ 

2.4 DTL/TTL (not avai fable when used with RS232) 

2. 4. 1 Input 

Both inputs present a lOMe load at +5Vdc to the user. 

, 
: 

2.4.2 Output 

Both drivers are capable of sinking SOMa at +5Vdc. 

J 

2.4.3 Logic 0 = "'+2.4Vde . 
Logic 1 = 0 + .5Vdc - . 

® ~~~,~~~"~~~~'machines CODE 98A0767 
IDENT NO. : c 
21101 ... 

SH \5 Of ~JRfv} 

96A0039-0008 



FIGURE 2. 1 

~----------_.'P_IN __ A~SS_IG~N~.~AE~N~T~C~H~A~RT~------------~ 

RS 232 

FUNCTION PIN LOCATION 
1------' .......... --. ...... ~-----·--·-------J..~~~ ....... ~~---t 

Serial Data Transmit 

Return 

Serial Data Receive 

Return 

Data In (Jumper) 

Optional Wse Control Line 

Return 

Optional Use Status Line 

Return 

J2-36 

J2-35 

J2-42 

J2-41 

J2-44 to J2-28 

J2-34 

J2-33 

J2-40 

J2-39 

~-------------------------------------------------~ 
*CURRENT MOJ).E VERSION 

FUNCTION 

Serial Data Transmit + 

Serial Data Transmit -

Serial Data Receive + 

Serial Data Receive-

Data In (Jumper) 

PIN LOCATION 

J2-4 

J2-10 

J2-24 

J2-18 

J2-26 to J2- 28 

L-------------------------~-------------------------~ 

*CAUTION: Excessive reverse current may damage the current mode interface. 

I 
1 

i 

I 
I 
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--------------------------------------~~~~--~ 
FIGURE 2. 1 (Cont'd) 

I 

RELAY VERSION 

FUNCTION 

Serial Data Transmit + 

Ser i a I Data Transmit .-. 

Serial Data Receive + 

Serial Data Receive-

Data In (Jumper) 

L_ ... 

FUNCTION 

Serial Data Transmit 

Return 

Serial Data Receive 

Return 

Ortional Use Control line 

Return 

Optional Use Status Line 

Return 

···-·-····- -- __ · ... _:=J 
PIN LOCATION I 
Jl=26 

Jl-20 

Jl-36 

Jl-38 

J 1-40 to J 1-2 
I 

·~-·-_j 

PIN LOCATION 

J2-2 

J2-l I 
I. 

J2-28 I 

J2-27 I 

J2-22 l 
J2-21 

J2-38 

'----·------------------------·-·-· ... ··· ... . ·-~ .... - .... ~· .. ··--. ,_ 

*'Note: The above Driver/Receiver cannot be used when the RS232 Driver/Receivers 
are in place. 
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FIGURE 2.2 

..... ----------------~----------- -· ---.. --. ·····- ··-···-··---
DEVICE ADDRESS SELECTION 

1--·----·-----·--·---·--·--···-.. --.. ···-" ·----~·--·-·-··. _ .. 

__ .. JEI'.IS DIGIT ---....--U~N~,~,;I TJ.,.XS;....eO=:..,.,I~G;..:,.II"'--_·_· .. --.. -.. -·-· .... . .. .. ~ 
l 

D.A. JUMPERS D.A JUMPERS ; 
·~--~~~----~--------~ 

OX 76 to 83 77 to 85 78 to 87 X 0 66 to 6 516 9 to 68 ln to 71 

1X 76 ;to 82 77 to 85 78 to 87 X 1 66 to 64 169 to 68 i 72 to 71 

I 2X 76to83 nto84 78-to87 X2 66to65 69to67l72to71 

i 3X 76 to 82 77 to 84 78 to 87 X3 66 to 64 69 to 671n to 71 

I 4X 76 to 83 77 to 85 78 to 86 X4 66 to 65 69 to 68 In to 70 

l 5X 76 to 82 77 to 85 78 to 86 X 5 66 to 64 6 9 to 68 In to 70 j 

6X 76 to 83 77 to 84 78 to 86 ~ X6 66 to 65 69 to 67 ~72 to 70 j L 7X 76 to 82 77 to 84 78 to 86 X7 66 to 64 69 to 67 ! n to 70 l 
.---&.--- -~--... __ .1 , .. , .................................. ··-·' 

All pins on this page are on the 1/0 Back Panel. 

............. ·-~·-------··------ .. . 

INTERRUPT (PI~dd.r:i~?.L _______ .. ... . .... . . l 
FUNCTION PIN 

-----
~ 

~~ .. ·~·-- ... --... ··- ~ 

Transmit Data Reg. Ready 89 

Return 90 

Receive Data Reg. Ready 91 

Return 94 

Error or Break Interrupt . 93 

Return 94 

·-·- -- ... -------
___________ j 

96A0039-000B 

Suggested 
Order 

of Priority 

I 



2.5 Device Address and PIM Drivers 

The DA for the UASC is wired on 1/0 back panel. The entire address, both 
. I 

octal digits, must be properly wired for the selected address. DA02 is the first 
standard address. Add 6 iumpers for the address selected per Figure 2.2. 

The PIM drivers are implemented as pulse drivers and can be tied together as an 
"or" function or can be used on a one for one basis. The program must sense all 
three functions per interrupt if all are tied together to one PIM input. Reference 
Figure 2.2 for pin connections. 

® .~~~.i~'!...~.~~' machines 
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SECTION Ill 
PROGRAMMING- UASC 

3. 1 Instruction Set 

Execute Instructions 

EXC 0 
EXCl 
EXC 2 
EXC 3 
EXC 4 
EXC 5 
EXC 6 
EXC 7 

Sense Instructions 

SEN 0 
SEN 1 
SEN 2 
SEN 3 
SEN 4 
SEN 5 
SEN 6 
SEN 7 

Data Transfer Instructions 

OAR 
OBR 
OME 
INA 
INB 
IME 
CIA 
CIB 

lOOOXX 
1001XX 
1002XX 
1003XX 
1004XX 
lCl!SXX 
1006~X 
1007XX 

lOlOXX 
1011XX 
1012XX 
1013XX 
l014XX 
l015XX 
1016XX 
1017XX 

1031XX 
1032XX 
103cMX 
1021XX 
1022XX 
1020XX 
1025XX 
1026XX 

Standard Device Address is as follows: 

1st Unit = 02 
2nd Unit = 03 
3rd Unit = 04 
4th Unit = 05 

Connect 81C (output) 
Connect 81( (o-utput) 
Connect BIC (input) 
Not used 
Initialize Controller 
Connect BIC (input) 
Enable (option) 
Disable (option) 

Frame .Error or Break 
Output Ready 
Input Ready 
Not used 
Input Parity Error 
Not used 
Sense {option) · 
Input overflow error 

XFER "A 11 reg 1o controller 
XFER 11 8 11 reg to controller 
XFER Memory to controller 
XFER Data to "A" reg 
XFER Data to "8 11 reg 
XFER Data to Memory 
XFER Data to cleared "A:. reg 
XFER Data to cleared 11 8 11 reg. 

5th Unit = 
6th Unit = 

06 
C1l 

DAOl may be used if UASC is used on the first teletype 
in a system. 

~ varian d•t• machines 
~ A 11aronn 'tllbStdtarv 
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3. 2 Explanation of Instruction Set 

EXC Instructions 

EXC 0 and EXC 1 are both (either one) used to connect the BIC to output control of 
the UASC. 

EXC 2 and EXC 5 are both (either one) used to connect the BIC to control input 
of the UASC. The multiple BIC connect instructions are implemented for compatibility 
of the UASC·, Teletype Controller, Paper Tape Controller, etc., instruction sets. 
The EXC 6 and EXC 7 lns.tructions are used to turn on optional control I ine on and off. 
EXC 4 is used to reset all functions on the UASC. 

3.2.2 Sense Instructions 

SEN 0, Frame Error or Break, is used to detect that a character received did not 
have ''mark" or "l"stop bits. The program can check the received character to 
verify that the data was all 11 Zeros". If the data was all zeros and a Frame Error was 
sensed, a "Line Break" was received. If the .data was not a II zeros, the error was 
probably a 11 hit' on the line or noise. 

SEN 1 and SEN 2 indicate the status of the Transmit and Receive buffer registers. 
SEN 4 indicates I when true I that a parity error has been detected on a character 
received. 

SEN 6 indicates the status of an optional status line. SEN 7 indicates that another 
character was received before the. prior character was removed from the input register. 

3.2.2 Data Transfer Instructions 

These instructions are self explanatory. See 3. 1. 

3.2.3 Interrupts 

The interrupt functions are implemented. on .on individual system basis. SEN 1 and 
SEN 2 ctre implemented with individual drivers SEN 0 and SEN 7 are 11 0Red" . 
together on the same driver. All may be 11 0Red" together if desired. 
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................................. , .................. ------~--------~~·~---, 
4 1 

3.3 Word/Character Format (UASC to CPU) 

Only data is transferred. Parity, if SE~Iected, is not transferred as part of data to cr fron1 
the CPU. 

3 ~ 3. 1 16 Bi·t Word ~ 8 Bit Charad~er 

[!L al7 -~ 
___,...-1 -----~--=L~ 

Not Used ~ 1 J 

Transmitted or received character 

3.3.2 16 Bit Word - 7 Bit Characlrer 

Transrnitted or rece·ived character. 

3.3.3 16 Bit Word - 6 Bit Characi·er 

Transrnitted or received character. 

3.3.4 16 Bit Word - 5 Bit Character 

_[iS_-· ----..--T _s ........ l_4_;
1 

o J 

.J, E3 Transmitted or received character 
Not used 

1--@--·-~a-" .. ~-.~~-~-~~~-.~-~a-. y-m-a-ch-.-"-.,-....... -, ~-e-;-1-~-~r I 
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SECTION IV 
APPLICATION DATA 

4. 1 General Data 

As previously mentioned in Section I, the controller is available in several versions. 
The general purpose nature of the controller logic and the three available interface 
types makes it adaptable for use in many applications where a serial bit/non-modem 
type interface is required. It is suggested that the user read and study this entire 
section prior to attempting operation. 

The chart below gives the general characteristics of each model along with the 
cable length/rate restrictions. 

FIGURE 4.1 ........ .. ............ " ..__... ........... -. ~ 

t 
I 

Model Serial Rate, BPS Character. Stop Bit Cable. and Miscellaneo 
(bi h per second) Size Distance 

us ~ 

RS232 45 to 9600 bps 5, 6 , 7, or 8 I eve I 
depending upon (bits). Parity bit 
cable length (if any) is added 
(See Fig. 4.2) to the data bits. 

Current Same as RS232 Same as RS232 
Mode 

Relay 45 to 330 bps. Same as RS232 
Typically would 
be 75 or 110 bps. 
Relays will no·t 
operate reliably 
at higher than 
300 bps. 

~ varian data machines 
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4.2 Cable Length Venua Rate-~ Oecr!ltion __ 

As noted in Figure IV, the RS232 modell c,:~ble length is restricted to 100'. The 
RS232 interface is not isolated and opet·atc:n in a voltage mode as set forth in 
RS232 8 and C. Therefore, the maximum cable distance must be observed. RS232 
is typically restricted to 50 feet of cable distance, but usual I y operates well up 
to 100 feet. The other models operate on a current loop (isolated interface) basis and 
cables can be much longer. Table belc>w gives some general guidelines. Cables should 
be twisted pair using 24 gauge (or l.~rgE~r) wire. Note that maximum operating rate 
of the relay version· is 330 bps so Figure 4.2 applies primarily to the Current Mode 
version. 

4.3 

FIGURE 4.2 
~-----------~~------~--~, 

Cable Length Rate ·in BPS 1---------------, ....... --------·-·-~ .. -·-·----·----·· 
Distance up to 1 ,000 fee·t 

Distance up to 2,000 fee1t 

Distance up to 3,500 feet 

Distance up to 5,000 feet 

Distance up to 10,000 fec:tt 

Version Selection 

10,000 bps maximum 

4,800 bps maximum 

1,800 bps maximum 

900 bps maxi mum 

300 bps maximum 

The three versions of the controller willl cc>ver a wide field of applications. 
The version of controller to be used depends primarily on the peri ph era I device interface. 
For example, a full-duplex terminal with an RS 232 I. F. (capable of operating 
with a 103 or 202 modem), but located within 100' of the computer, can usually be 
driven via the RS 232 version controller by adding a few jumpers at the peripherals 
(modem) connector. Typically, the modem control leads are iumpered "on" simulating 
the presence of the modem. 11 0n" can be maintained by tying +12Vdc thru the IK 
source to the. control lead pins •. 

In the case where a user needs an isolated interface, he would use the current rr.ode 
or relay version of the controller. 

The data below will assist users in configuring workable systems. Several application 
cabling examples are shown for each version of the controller following the general 
discussion of cabling, full/half duplex, 20/60 rna and line battery implementation. 

96A0039-0008 
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4. 3. 1 Full-Half Duplex Discussion 

All models can operate in a true (simultaneous send and receive) full duplex manner 
or in a send only 1 receive only 1 -send or receive- haH- duplex manner. 

If the controller is cabled up in a full duplex (4 wire) manner, it wi II not see a 
reflected (echoed) input of what it is sending. If, however 1 the controller is cabled 
u·p in a half-duplex manner (only one pair of wires used) 1 the outputted data on 
the send circuit wi II be reflected (echoed) back into the controller's receive section 
as input. The CPU software must ignore this "echoed" input during output of a 

message in this c.ase. See cabling examples and discussion of signal routing. 

4.3.2 20/60 MA Current Mo~eOperati.on 

TI-e Current Mocfe interface is limited at 20 to 60 MA operation. Two 2K-2 Watt 
dropping resistors are provided for use with a fixed voltage current source such 
as a model 33 or 35 teletype. Etched pqp are provided for iumpering out the 2K 
resistors if a variable voltage cl.l'rent source (line battery) is available. The 
current loop interface provides DC isolation up to 500V de. If the user supplies 
the line battery, this isolation will be maintained. If loop current is derived from 
the 12V source on the ·controller board, isolation at the controller end is tost. 

4.3.3 Relay Current Loop Operation 

The relay current loop is limited to 20 to 60 MA operation as well os the discrete 
current loop. 2K-2 Watt dropping resistors ore provided for use with fixed voltage current 
sources (line battery), such as a model 33 or 35 teletype.·· Normal relay isolation 
is o~toined with this interface when line battery is supplied by user. 

4.3.4 One and a Half Stop Bits 

Although the user has the obi lity to select only one or two stop bits, he can operate 
with a 1-1/2 stop bit format. This is done by simply selecting two stop bits. For 
a Transmit function, the end result is that the maximum transfer rote is lowered by 
1/2 bit time per character. For Received data, the controller ignores the second 
stop bit completely. Thus, the 1/2 bit time can be handled nicely and without 
noticable speed reduction. 
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4.3.5 Line Battery Requirement~. 

VO,M may provide a controller only or cJ peripheral devi·ce. along with the controller. 
If both the controller and.VDM periphe,ral device is provided, YOM will supply 
"line battery". If VDM provides the cont·roller only, the user (or peripheral supplier) 
wi II normally supply itiJne battery". · 

4. 3. 5. 1 What is "Line Battery"? 

This is normally a power source (supply) cc:apable of providing enough current for 
"loop 11 operation. In the case of a 20rna, full duplex loop application, a power supply 
capable of supplying 20rna to both loop& is required. Voltage for proper operation 
of the YOM current loop (or relays) can bej from 12V to lOOV at 60ma maximum. 
Besides the power supply itself,. a means of adiusting (and/or regulating) the ~rnount 
of current is required. A trimpot or fixed resistor network (per loop supplied) is adequate. 
One ~'battery" supply can supply many c::urrent loops; Typically, a one amp, 24Vdc 
supply could handle 20 (20ma-full duplex) controller-peripheral device hookups. 
YOM suggests usage of a barrier. strfp appr()ach for a multiple relay type loop installation. 
See next pages. Use of an isolated "separate" power supply is th~ preferable method 
of implementing line battery. 

4. 4 Assembly of Cable (to per!f!!.eral device) 

VDM provides a 20' open-ended cable kit with each controller. This cable kit 
includes a 44 pin Burndy type edge-on connector and hood, extra pins, and two 
twisted pairs in a iacket. The user mqfctts up his cable to fit the application. See 
the examples for each type of controller. The cab I e routes from the top or bottom edge 
connector lab led J 1-J2 on the controller, _to the peripheral device. (Reference: fi g_Jre 2. 1) 
The two 1Jairs provided in the 20'cable kit 1:1re needed for "send 11 s_ignals and 11 receive" 

I 

I 

I 

signals. The twisted pairs are connected tc~ the 44 pin connector as shown on the following pages. 
Wires required- "for operation with the (~tfor1) control and status I i nes are not included. 

44 pin 

J 1 
Pl 

J2-

(20') 

(R) 

Send 
tR) 

Recei v~ 

Users must determine the proper pin numl~r.• at the peripheral device if the peripheral is 
not supplied by YOM. 
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-------------------------.--, 
.4.4. 1 Line Battery Hookup 

4.4.1.1 Line Battery/Device Hookup - Half/Duplex 

Relay UASC 
Controller 

Receive + 
• 

User 

.---· 
• ,,~~ 

tr----.Line Batt~•·y 

• ,[ 

4.4.1.2 Line Battery/Device Hookup- Full Duplex 

Controller User 
~~-

~~ -~ + {@ 
Transmit_} • ~ ~ .. 

I I 

,,,~ -. 
fiJ ;r-- Line Battery 

I ~~~~ + ~ 
...r--

Receive }... 

• -~1 • \-

~ >-
·'-,____ 

Note; Line Battery can be from one sowce if separate current limiting resistors are used. 

~ 

I 

~ 
~ 

! 

' 
If 
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4.4. 1.3 Line Battery/Device H~~:up·- Full- Duplex 

C \.~'rent Mode UASC 

l\SEJ2 

~o--oo~.+ ___ '_'411~-----' 
.._____, • 

.JUM.P£12 

:; tj ~: :a......l+L...----____ ,411~---1 ---e•-

Note: As in 4.4. 1.2, line battery can be one source if separate current limiting 
resistors are used. 
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4. 5 Exa~ples~ Usage of RS232 · 

4. 5. 1 Example I 1 - Data Set Coupler 
.. 

ASR-33 Teletype equipped with a dataset coupler. . ! 
Harclwire controller to 110bps, 2 stop bits, no parity, 8 bits. Hook-up cable as shown. 

I 
I 

UASC 

RS/232 1/F ,. ..... . .. ---· ... -· 
t 

Data Set 

-. 
'· If. 
;.I 

i 

I CPU 

l 1.0 

-, ..... ' [ Controller _)a---~'" .,_c---t : Coupler r-
1 

TTY 

-·-----··-
i ! 

Cable= up to l....__ ___ -.J, _ -~·-·--- t 
lOO''·maximum length '.; 

Dataset coupler , 
,.].his is an RS/232 adapter I 
n:.-mally used to interface 
to a 103 dataset i 

Signal Routing } 

' J 
"' 1 

UASC Dataset Coupler -
Pin . - Signal Signal· 

~ 

J2•36 . so 
~ 

RD 
J2-35 (R) (R) 

J2-42 ·RD g so. 
J2-41 (R) (R) 
;2-44:J - Jumper 
J2-28 
J2-30 +V CO-CTS-DSR 

Tie to +V for "on" condition 

98A0767 ..... ____ c 
$H Z:9 or 53 

96A0039·0001 · 



·,------------------------------.. ~----------~~--------···~--------1 

4. 5.2 Example 112 - CRT Hookup 

CRT with RS232 1/F · (202 Modem) •. Hardwi1rs::ontroller to rat~ desired: Probably, 1200, 
2400, or 4800 bps, 8 bits, 1 stop bit, FMlrlity. I j 

Cabling 

UASC 

Pin 

J2-36 
J2-35 
J2-42 
J2-41 

J2-30 

CPU 
1~0 

Signal 

so ·~ 
(R) 
RO ~ (R) 

f 

--·-I 
I UASC 1 
I 

Controlller 

L-··-··-·----·· ..... -

CRT --
Signal 

RO 
(R) ~ 

so 
(R) 

CTS) co 
OSR 

J2-44 J 
Tt.e.~p4er · 

J2-28 

~ varian data machines 
~ a var~an SUb!Udtary 

96A0039-000B 
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4.5.3 Example *a - 620 CPU to 620 CPU 

Hardwire the controller to 2400, 4800, or 9600 bpi. Set character size to 8 bits 
plus odd or even parity, one stop bit. Hook up the cable as shown. 

CPU 111 

620#1 UASC 111 

Cablina 

# 1 Controller #2 Controller 

Pin Sianal Signal Pin 

J2-36 ~ J2-42 SD RD 
J2-35 R (R) J2-41 
J2-42 RD ~ so J2-36 

' J2-41 R (R) J2-35 

.>2-44 :=:J ... 
J2-28 Jumpe~ 

,., : J2-44 
J2-28 

There are no control leads to "tie on" in this case. 

- - -
J2-34 
2 33 J 

J2-40 

OPC 
R 

OPS g 
OPS 
R 

OPC J2-34 Optional control capabi I ity 
J2-40 l J2 39 

J2-39 R R J2-33 J 

This hookup provides an additional control and status line. 

... - ~~ ... ·,. 
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.................. ~ .......... ~--···~-------------------------------------~ 
4.6 Usap of Current Node Mod!.L 

Unit has a solid state discrete current loop interface. It con typi co II y be used 
to handle devices employing a current i 11terface such as teletypes and/ or terminals 
equipped with a 20/60ma eurrent.loop. Either half or full duplex operation is 
possible. This model has a maior advan1~age over the RS232 interface in that the 
maximum cable length may be much lon!~r. (See Figure 4. 1). It has a major 
advantage over the relay interface in that the rate can be much higher than 
with electro-mechanical relays. See cc•ntroller characteristics table and line 
battery discussion. 

4o 6. 1 Excrnple # 1 - Interface to TTY 

YOM modified KSR-ASR 33, 35 telet:~pE~s. Prepare the controller for 110 bps, 
8 bits, no parity, 2 stop bits. Cable as shown. 

Cable may be upao 10,000 feet long .. 

620 UASC VDM 
TTY 

I 
i 
I 
I 
~ 

I 
I 
~ 
I 
-

I 
\ 

~ 
~ 

' ~ t 
Line Battery is I 
provided by a VDM · 

20 to 60ma current loop 

mod to TTY - if ~ 
purchased from i 
VDM. TTY is enablc~d ' 
for 20 ma, full duplex, r 
no parity operation. I 

2.0K current li:miting resistors must be in place for this hookup. Cable Signals Note: .. 
UASC 

Pin 

J2-IO 
J2-4 
J2-18 
J2-2.4 

ASR 33 TTY 

Signal 

so--~--•RD 

(R) ---+~ ..... 
RD .--~,._+--50 
(R) (R) 

~ varian data machines "l:!:JJ" Vlll'lltn subtlld1ary 
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4.6.2 Example 112 - CRT Hookup 

CRT equipped with 11 current loop". Hardwire the controller to: bps :.:: 1200, 2400, 
or 4800 bps, 8 data bits, 7 data plus parity, one stop bit. Hook-up cable as shown. 
See rate/ distance table for ~xi mum length of cable. 

620 

Cable 

Pin 

J2-4 
J2-10 

UASC 

CRT 

Signal 

--+-+---- RD 

Signal 

so 

n 
~ 

... 
I 

Line batt 
'- I 

ery is provided 

r CRT L 

b CRT or y user unless 
CRT is supplied by YOM .. 

R - ~ _.......,_ __ R Note: Current limiting resistors (R9 and R 12) 
J2-24 RD ·-F-+-- SO may require modification of value. 20ma min-g J2-18 R ---~~-+--- R 60 md. m~ for logic 11 111

• 

J2-26 :===J J2-28 
4.6.3 Exam~le #3 

Jumper 
620 CPU to 620 CPU 

Hardwire controller to: bps= 1200, 2400, 4800, or 9600 bps. Set to 8 bits plus odd 
or even parity, 1 stop bit. Hook up cQble as shown. See rate/distance table for max. 
I eng th of cable. 

-l 
CPU #1 UASC UASC CPU#2 ! 

Cable hookup on next page • 
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4·.6. 3 (Cont'd) 

Cable 

UASC* 1 (Master) 

Pin 

J2-4 
J2-10 
J2-14 
J2-15 
J2-18 
J2-24 
J2-17 
J2-16 
J2-26 
J2-28 

Signal 

SO+ so- ~Jp_r __ _ 

2<ma !=:J I 
G-NO __ __, 

· RO-
RO+ .,___, 
G N 0 .,.___..J Jumper 

20m a :==J Jumper 

UASC*2 (Slave) 

Signal 

RO
RD+ 
SO+ 
so-

Jumper C: 

Pin 

J2-18 
J2-24 
J2-4 
J2-10 

J2-26 
J2-28 

Note: Current limi.ting resistors R9 and R 12 on both ends are shorted out for this 
application .. 

62Q-620 Current Mode Interface Schemcoti c 

CPU /~'2 

j'2. .J2. 

r-1 It ~------~1 115 .__I ------~1 24 i f 
_j2. 

--------1~ -

-~~.~~~~~~~~~~~v machines JOE NT NO. · • .; ( @ cooE I gsAo7G7 ,-··- . 
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4. 7 Usage of Relay Version 

This model is equipped with a set of electromechanical (reed) relays and is designed 
for usage with teletype-telewaph {current loop) type equipment. It can handiP 
5 or 8 level app1ications su~h as (5 ·level) models 28, 32 (8 level) models 33 and 
35 teletypes and 838 type polling (5 level) equipment. The relay interface can 
be hooked up to handle full or half-duplex "loops" as required. In the CQSe of 
half-dupl.ex operation, the CPU must ignore. the ".received 11 input while it is 
s1ending. The "receive.d" input (whUe sending) is an "echo" only. · 

4. 7. 1 Full Duplex- Cable Rputing- Schematic 

See 4. 4,, 1. 2 
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4.7.3 ExQf!ples - Usage of Relay ~~?.£_ 

E xamp I e IJ 1 - AS R(KS R 33 and AS o/K S_!(_~S 

VDM provided 33/35 Teletype =same hook-up as 4.6. 1. 

Cable Routing 

,---
1 

I CPU 

L --------

! 

UASC (RelaJJ---i \ 

s:able Routing 
i 

I 
UASC 

Pin Signal Signal ASR 33 

.Jl-26 so '7 -* RD P2-6 
Jl-20 R g 1--~ iD J 1-36 RD P2-b 
Jl-38 R P2-9 
Jl-2 

.:.=JJumper Jl-40 

ASR 35 

TB-7 

TB-5 
TB-4 

----, 

VDM TTY 

f 
l 

' 
. ~ 

I 

·} 

Note: The 2.0 K and 2. 7K resistors (Rl3,Jnd Rl4\)must be in place when the UASC 
is interfaced to the TTYs as noted above .. 

f 

I· 
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4.7.4 Example *2- 5 Level TTY 

620 CPU to user provided model 28 or 32 teletype or 838 unit. 

Hardwire the controller~ to: 

75 bps, 5 bit data, no parity, 2 stop bits, probably 60ma. Route cable and line 
battery as shown. See cable distance chart. 

·--
f:.ZD UM£. TIV 

(12£LAY) 
-, ), r ~\/IC.E. 
J u L r 

L. 

Signal Cable 

See general cabling and previous page. Route cable for full or half duplex operation 
as required. 

Half duplex - one pair cable used (ref: 4. 4. 1. 1) 
Full duplex - two pair cable used (ref: 4. 4. 1. 2) 
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SECTION V 
TESTING 

.,._,,_......,, -.--............. ~,.___......,........----·"··1 
\ 

5.0 General 

The three interfaces, R$232 1 Current N1ode 1 and Relay con be tested in a back -to-bCick 
configuration. Included in the UASC package. is a test connector kit which can easi II y 
be assembled for the version purchased. The relay version can be tested when used 
with a TTY wrth standard VDM TTY test routines. VDM tests controllers prior to deli'very 

using Test Specification 98A0768 as a guide. 

5. 1 Test Routine 

The test routine requires that the UASC i5 installed in a 620 CPU slot with a properly 
wired test connector. Procedure for using this test routine is described in SPS 
89A0228. This SPS olso includes a desc:ription of the Test Routine. . 

5. 2 Test Connector 

The test connector is supplied in kit form. The test connector i~ n~sembled and used 
as further described. 

~:~. 2 • 1 Assembly of Test Connect_:~!._ 

~~.2. l. 1 Model A- RS232C lest Connector 

Install jumpers between the following pim.: 

36 to 42 
44 to 28 
34 to 40 

Ins tall test connector on J2. 

5. 2. 1. 2 Model B - Current Mode Tc:ut Connector 

ln~tall jumpers between the following pins: 

10 to 14 
4 to 18 
24 to 23 
26 to 28 
22 to 38 

R9 cmd R12 must be temporarily jurnpered ( ~horted.t 

i 
I nstoll test connector on J2. 

® va.r.i~~ ... ~~~~, machines 

CODE 
IDENT NO. 

21101 
( 

15Hg~?~~ 
·;6A0039-000B 



5.2.1.3 Moclel C- Relay 1/0 Test 

The relay venlon of the UASC can most easily be tested with a VDM modified ASR 33 
teletype. The cable Is wired per 4.7 .3.· Standard teletype· test routines will verify 

operation. 
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SECTION VI 
THEORY OF OPERATION 

6.0 General 

Sections 1 thru 5 should be reviewed prior to using this Theory of Operation 
section. This section is written in a seque1nce that begins with the logic on 
page 1 and follows through to page 6 of 9'1C0445. 

6. 1 Control Logic 

6. 1. 1 Page 1 

Contains power distribution, D.C. line fHtering, and E-Bus connections. 
DAXX+, the Device Address, Is made up of a 7 input 11AND" function 
wh;ch is selectable at P1 on the bock pane! I. Reference 2.5 and Fig. 2.2. 

6. 1.2 Page 2 

Contains the balance of the E-Bus connec1·ions which are further defined in 
the 620 interface manuals. CODO+ thru COD7+ are decoded at octal to 
8 liine decoder IC2. CODQ+ thru COD?-~ are used for both Sense and Command 
Instructions (Reference 3. 1). EXC Commcands are made up of FRYX (Function 
RecJdy), EB 11 +, DAXX (Device Address), and the appropriate COD(X) functions. 
WBBC is a nand gate latch which is set (EXC 0 or EXC 1) when transferring 
dat·a out under BIC control. The latch is reset (EXC 2 or EXC 5) when transferring 
dat·a in under BIC control. IN IT (Initio I i:c:e) is implemented on a "one shot 11 to 
assure that the LSI chip has a 2 usee reset pulse. I NIT is pulsed by either a 
"SYSTEM RESET" from the control panel oraninitialize command, EXC 4. 
OPON flip flop is set by EXC 6 and reset by EXC 7. OPON is storage for a 
control line that can be used for various different peripheral devices, an 
opt·ional contll"ol. 

6. 1.3 Page 3 

Ge:nerally contains data control, interrupjr drivers, and BIC control logic. 
The following terms are BIC oriented and tJre further defined in the BIC manual 
TAKK (Trap Acknowledge), DCEX (Devic~~ Connect Enable), CDCX (Controlled 
Device Connected), TROX (Trap Out), BCDX (BIC Disconnect), and TRQX 
(Tr,ap Request). DTOX (Data Transfer 'Out) and DTIX (Data Transfer In) are 
used to steer data onto the E-Bus durin{J dtlta transfer commands such as an 
OAR or CIA instruction (Ref. 3.1). 

The three interrupt drivers, TXRINT, RCRINT, and E/BINT are implemented as 
pulse drivers. Pulses are generated at the leading edge of the associated sense 
response term. For example, TXRDY- (Tr•lnsmit Ready) initiates TXRI NT. 
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(PIM Driver Pulse) at the leading edge of lXROY-t. The interrupt ~ivers orP 

pulsed to permit hardwire "OR'ing" of all three drivers to one PIM input. 

. 6. 1. 4 PaQ! 4 . 

Contains the Sense response logic, the E- Bus dri i./ers, and amp I i fi ed outputs 
from the LSI chip. The Sense logic consists of the decoded control funi:tion 

bits (EB~, EB07, and EB08) which «e decoded to CODO thru COD7 on poge 
2 of 91C0445. CODO is gated with FEB+ to obtain the first term in the Sense 
structure. CODO thru COD7 is used to implement SEN 0 thru SEN 7 respectively 
(Ref. 3. 1). 

6. l. 5 Page 5 

\.~on~ist::. of the LSI Tran!>mitter/Receiver chip and the four types of interface to 
the user. The LSI chip h covered in Section 6.2. Only one of the three optional 
interfaces wi II be found on a given board. The interface circuit specifications 
are found in Section II. · 

lhe RS232 interface is driven via IC21 for both TXDAT2 (Transmit Data) and 
OPC()N2(0ption Control). RECDAT2 (Receive Data) and OPTION (Option 
Status Line) ore received via IC 28. Both IC 21 and IC 28 are RS232 B & C 
compatible. 

The Current Mode interface does not utilize the Option Control and Option 
.)totus lines. TXOATl (Transmit Data). is DC isolated via transformer coupling 
from signal ground. OSCI running at a 2 .. 3 MHZ rate transfer• the output 
data (SO+) to the secondary of Tl via IC7. The pulsed data seen 0111,/be 
primary of Tl is effectively rectified by CRI. The voltage divider R1·ahd R8 
properly bias the output driver Q l which reconstructs the SO+ signal. Input 
dota i~ also DC isolated from signal ground via an LED/Transistor, IC 14 . 

. ~k- Relay interface is mechanized to permit utilization C'f 3or 4 wire connection~. 
Transmit Data is sent via K 1 by means of a contract closure, Receive Date is 
l•..:c~ived via K2. Normal D.C. isolation from signal ground is obtained v..,rith 
the reI uy interface . 

The Dl'L/TTL interface is present on aU three of the previously described interfaces. 
In fuct, the other three interfaces utilize the DTL/TIL interface. The Receive 
Data is routed to RD at J 1 or J2 and thru IC 12. As an"'~xample the RS232 Receive 
Data iine RD2 at .J2-44 must be routed back thru the DTL/TTL receiver RD at 
12-28. The optional control and Status linesQPCONI and OPTION at J2-22 
and J2-38 respectively are also always present on the three versions of the UASC., 
The DTL/TTL Transmit Data driver (TO at J2-2) is also always present on the 
three versions. 
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6. 1.6 Page 6 
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ls covered in Section 6.3 . 

6.2 Transmitter/Receiver Operatio~f! 

6. 2. 1 Transmitter Operation 

(Ref. Fig. ·6. l, 6.3, and 6.5) 

Power is applied, external reset is enabiled and a clock pulse is applied having a 
frequency of 16 times the desired baud ratE:. The above conditions will set TXRDY+, 
TRE + 1 and SO+ to logic 11 1u (Line is ma1·ki 119). 

Once data strobe BTOA- is pulsed the'TXRDY+ signal will change from a logic "1'' 
to a logic "0" indicating that the data bits holding register is filled with a previous 
character and Is· unable to receive new da1ra bits, and transmitter shift register is 
transmitting previously loaded data. When transmitter shift register is empty, data 
bits in the holding register are immediatel)' loaded into the transmitter shift register 

. for t·ransmission. The shifting of informaticm from the holding register to the trans-· 
mittershift register will be followed by SD+· and TRE+ going to a logic "0" 1 and 
TXRDY+ will also go to a logic "1" indicai"ing that the shifting operation is com
pleted and that the data bits holding register is ready to accept new data. It 
should be remembered that one full charac1·er time is now available for loading 
of the next character without loss in trat1smission speed due to double buffering. 

Data transmission is initiated with transmis~iion of a start bit, data bits 1 parity bit 
(if desired) and stop bit(s)o When the last stop bit has been on line for one bit 
time, TRE+ will go to a logic 11 111 indicatirig that new character is ready for 
transmission. This new character will be t·ransmitted only if TXRDY+ is a logic 
·• 011 as was previous I y discussed. 

lt should be noted that the TRE + line is not used. It can be use~ for timing 
reference when trouble shooting , however. 

6.2 .. 2 R:ceiver Operation 

(Ref. Figs • 6 . 2 1 6 • 4 1 and 6 . 6) 

Power is applied, external reset is enabled, and clock pulse. is applied having a 
frequency of 16 times the desired baud rate. The previous conditions wi II set data 
available RCRDY+ to a logic "0". 

Data reception starts when serial input signal chan~d from Marking (logic" ) 1
') to 

spacing (logic "0") which initiated a start bit. The start bit is valid if after transition 
from logic "1" to logic "0" 1 the RD line CCilntinues to be at logic 11 0 11 

1 when center 
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sampled, 8 clock pulses later. If, however, line is at a logic "1'' when center 
sompli ng occi.Ks the start bit verification process wi II be reset. If the Serial 
Input line transitions from a logic "1 11 to a logic 11 0" (marking to spacing) when 
the 16x clock is in a logic ".1 11 state, the bit time, for center sampling will 
begin when the clock I ine transitions from a logic "1" to a logic "0 11 state. 
After verification of a genuine start bit, data bit reception, parity bit 
reception and stop bit(s), reception ·proceeds in a orderly manner. 

While receiving parity and stop bit(s) the receiver will compare transmitted 
parity and stop bit(s) with control bits (parity and number of stop bits) previously 
set and indicate .an error by changing the parity error flip flop and/or the framing 
error flip flop to a logic 11 111

• It should be noted that if the No Parity Mode is 
selected the PE (parity error) will be unconditionafy set to a logic ··o ... 

Once a full character is received, internal logic looks at the data available (DR) 
signal to determine if dam has been read out. If the DR+ signal is at a logic 
" 111 the receiver will assume data has not been read out and the over run flip flop 
of the status word holding register wi II be set to a logic 11 1". If the DR signal is at a 
logic "0" the receiver wi II assume that data has been read out. After DR goes to a 
logic 11 1 11 

, the receiver shift register is now ready to accept the next character and 
has one full character time to remove the received character. 

pescription of Pin Functions 

Name Symbol 

V cc Power Supply Vee· 

V 99 Power Supply Ygg 

Ground GRD 

+SV Supply 

-12V Supply 

Ground 

Function 

Received Data 
Enable 

ROE A logic 11 0" on the receiver enable line places 
the received data onto the output I i nes. 
(Grounded) 

5-12 Received Data Bits RR7-RRO These are the 8 data output lines. Received 
characters are right justified, the LSB always 
apprears on RRO. 

13 Receive Parity PE This line goes to a logic "1 11 if the received 
E ·rror h d c aracter parity oes not agree with the 

selected parity . 

@ ~~~~~~ .. ~~!~.machines CODE f 
I DENT NO. 98A0767 t 
21101 SH ~~ t)f53J; .. 

'··· 
(J6A0039-000B 

., ! 

~ 



Pin No. Name 

14 Framing Error 

15 0 ver-Run Error 

16 

17' 

'18 

20 

21 

2'"i .L 

23 

Status Enable 

Receiver Clock 

Reset Data 

Receive Data 
Ready 

Serial Input 

External Reset 

Transmitter 
Buffer Empty 

Data Strobe 

Symbo~ 

FE 

OE 

Function 

lhh line goes to a logic .. 1" if the f('ceived 
character has no valid stop bit. 

I 

This line goes to a logic .. 1" if the previously 
received character is not read (DR I i ne not 
reset) before the present character is trans
ferred to the receiver holding register. 

SE · A logic "0" on this line places the status 
bits onto the output lines. (Grounded) 

CLK16 This line will contain a clock whose frequenc:v 
is 16 times ( 16X) the desired receiver baud ra1re. 

BTIA·· .A logic "0" will reset the DR line. Datc1 
remains available until replaced with new data. 

OR This line goes to a logic "1•• when an entire 
character has been received and transferred 
to the receiver holding register. 

RD This line occep~:_, the serial bit input ~tream. 
A Marking (logic 11 111

) to spacing (logic ''Q~~") 

transition is required for initiation of datu 
reception9 

I NIT Resets all regi5ters except RR7 ···· RRO regi !iter·:, . 
Sets SO, TRE, and THRE to a logic ., 111 

, 

THRE The transmitter buffer empty flag goe::. to a lo~~i c 
"1 11 when the data bits holding register may he 
loaded with another character. 

BTOA·· A strobe on this line wi II enter the dot a hits 
into the data bits holding register. 

L4 End of Character TRE This line goe:; to a logic "1 11 each time o full 
character is tra~mitted. It fernains ot thi·. 
level until the start of transmi·;sion of th~..~ nc:/ t 

character. (Not used). 

~ varian data machines 
~ ll var•illn •uD!IIdtary 
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...... --------~.---... ---------... ------------·-·A" .... ' 
Pin No.. Name 

25 Serial Output 

26-33 Data Bi h Out 

34 Control Level 

35 No Parity 

I '36 Number of Stop 

I 
Bits 

37-38 Number of Bits/ 
Character 

I 
39 Odd/Even Parity 

' I 
40 Transmitter 

Clock Line 

Symbol 

so 

Function 

This line will serially, 'by bit 1 provide the 
entire transmitt~d character. It wi II remain at 
a logic 11 111 when no data is being transmitte L 

EBOG-07 There are Upito 8 data bits used. 

CRL A logic II 1" on this I ead wi II enter the contro I 
bits (PI, SBS, WLS 1, WLS2, EPE) into the 
control bits holding register. This line is 
hard wired to a logic "1" level. 

PI 

SBS 

WLS2 
WLSl 

EPE 

CLK16 

CODE 

A logic. 11 111 on this lead will eliminate the 
parity hit from the transmitted and received 
character (noPE indication). The stop bit(s) 
will immediately follow the last data bit. If 
not used, this lead must be tied to a logic 11 0 11

• 

This lead wi II select the number of stop bits 1 1 
or 2, to be appended immedia,te I y after the 
parity bit. A logic 11 0 11 will insert 1 stop and 
a logic 11 111 wi II insert 2 stop bits . 

These two leads will be internally decoded to 
select either 5,6,7, or 8 data bits/character. 

WLS 1 WLS2 Bits/Character 
0 0 5 
1 0 6 
0 1 7 
1 1 8 

The logic level on this pin selects the type of 
parity which will be appended immediately 
after the data bits. It also determines the 
parity that wi II be checked by the receiver. 
A logic "0" will insert odd parity and a logic 
"1" will insert even parity 0 

This is a clock whose frequency is 16 times 
( 16X)· the desired transmitter baud rate. 

... --@ ~~~.~~~~.~~' machlnea IDENT NO. ' 98A0767 ~c i 
21101 SH45 : OF53t.-· 

. .-• 
Y6A0039-0008 

I 

I 

, 

' j 



I 
t 

I 

I 
~ 

6. 3. 1 Timing 

Page 6 contai.ns the crystal oscillator and the presetable counter for dividinH 
the clock frequency to 16 times the data o·r baud rate. OSCI (IC33) divide~ 
the asci llator output .(4.608MHZ) by two. OSC+ and OSC 1 ·1- are gated 
together to create a 2. 304 MHZ input to t·he 12 bit presetable ripple counter 

(IC 13 1 IC20, and IC27). The down going edge of the corry line at pin 1:! 
of IC27 causes the reset flip flop RSFF 1·o set. The alternate dock pulse 
(OSC- and OSC) is gated into the presot line (pin 1 of IC 12, IC20, and 1(.( .... , 
to preset the counter. The preset pulse rate is governed by the jumper con·1bi n-
otion as shown in Table II 1 Sheet 6 of 9'1C0445 ~ The leading edge of the next 

count pulse resets the reset or preset flip flop, RSFF. (Ref. Fig. 6. 7). 
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so 

Transmitter initially assumed inactive at start of diagram. Shown for 8 level code and parity 
and two stops • 
Bit time =- 16 ci ock cycles. 
If transmitter i:; inactive the <:;tort pulse will appear on line ·.,vithin 1 cio~-::k cycle of time 
data strobe occurs. See detoi l. 
Since transmitter is double bvHered another data strobe coh occur an_i\\ihere during bo;!~rr:is.s;on 
of character 1. 

LSI c /-liP TPI9NSMIT7ER Ti!'}l/V{-, 

-~-



~ 
~ 
0 
w 
"() 
I 

0 
0 
0 
~ 

.. '"' 
! 

C LK./6> 

INT~.IZNJ!IL 

8FT :S7~o12E:. 

{-7/IK.JTy) 
F-te;z.oK-
FR~J?JN., 
E. R.l!oli!. 

.8' r o ' "l.. "3 y s 
-----.s,.~~r ·-·· -- ., -- -· ·--- -~ ---- -{- -- ·-

1 B1 ~ 1 L. S i3 ' I '' 
~~ - -- - ' - - - -' ·-· - - _, - - - ! - - - l - - .. 

~ ? 
-:- - - -t- - - .... - - - ., .- - -

' MSS 'PA~I rr" 1 0
" ' j'5-rA.e-rl1. _E_rc_ • _ _ _ .A ..... _ -t- _ _ _ J s 7ur a, r s . . 

UUIIIUJUII I lllllltlftll WL 

/'lOT~\ -

----------------------···-······ ···- -·~- _/VI_~_T_€ _____ 1~:..,..../ C.4..1C 7'""'-

---.......c DFtrA ~~ 
!rF:AOY ____ .. ..,_ ··<"-------·-· ------. 

.~ 
--------------·-------------------------------------------------------~~ 

N ~f"\ 
.: 3o. o~~fi..Rww 
0 . .,~1' _.. ?--, NOTES: 

1 !l 
I 1 2. 

(/') 

I 

I 3. 
4. 
5. 

This is the time when the error conditions are detected, if error occurs. 
DatQ QVQilobi~ is 5et "nly wh~n th~ r~ceived oott:!; PE; FE; or ht:!s been tnmsferred to the holding registers. 
(See receiver block diagram). 
All information is good in holding register until data available tries to set for next character. 
Above shown for 8 level code parity and two stop for no parity, stop bits follow data. 
For all level code the dot~ in the holding register is RIGHT JUSTIFIED; that is, LSB always appears in RRO 
(pin 12}. 

LSI C:::I-IIP TIMING 

...... 



. . . . 

... 

os~ + _n_n_n__n_IL 
osc I+ _j , , r-·~ 

C()UN7F.1Z. 
IN PlAT 

c.ou /{7/'i iZ 
PR.ES·ET 

~-

. r 

___ _. 41- ~..M.- Si£.·r.- ...-1 ....... . 

' 

OSt::.ILLATOil../ CDUNT'EIL 1111111/6 · 

·,CIS f.p, 7 

; 

CODE . · 8 varian data m.chlnes IDENT NO. 
11 va•t•l" 'Subakltary 

21101 
· 96A0039-000B 

'!I' t,.... . ..:. 
f 
f 

98A0161 
a 

SH..53 OfS 



0 

-

c 

B 

.-

A 

8 

Pb 

: 

I 

oc I 

t::::Le.l. __ 

~ 

I 1 I 

~ 

~ ICI I 

~ IC8. I 

Ej 
~ 

~ /G'2'2 I 

~ ICZ9 I 

} JGCS5 I 

~ IC2 I 
~ 

?,_ -~-c 9---,1 

~ IG II# I 

~ IC2,!. I 

~ 1c..~o I 

~ IC3t# I 

6 

~ IC.3 I 
[gL) 

~ IC/0 I 

~ ICI? I 

~ tC24- I 

~ /C31 I 

~ IG~7 I 

~ . ·-· 8 ~ 
@V 

f IC45 I } 
B 

IC4Go> I ~ 
@) 

& t.4A.Rt.:. REVISION LETTER: Al-.!0 _ VERSION OF f"'lo.RTS LIST 
To WHICH PART wAS MAIIJUFI'Ic:ruR.ED AND SEIII:IA.L NO. 
USIIoJG .l'l. ~IGH ~AI,IIU.rT C:HAR.Acl'EIII:. S APPRD)I.. 

WtiEREi SHO'NN. 
IIOf[& UlllDI CJIIIEJIWIS SP!tlflED --.- I 7 I 

/C.47 I 

6 

} 

~ 

~ 

~ 

~ 

~ 

~ 

l 5 

[QD 

IGII I 
~] ~~ 

I IC-18 

~ 

~ ~~ m 
IGZS I 

~ /C/9 I ~ 
~ 

~ /C.2t;. I ? 
IC32 I Et + 

l I GZ + 
/C..3.3 

G'+ 

IC.!>8 I ~ ~ €4 + 
1!5+ 

? tca9 I E~+ €7 + 

IC4_, I E8+ 

AI I I IC44 

IT1D 

\ 

I 5 t 

rca. I 

/CI3 I 

IC20 I 

IC:.Z7 I 
6~P ': 
+ EIO 

t
+ Ell 

+ + EI'Z 
+ 

++ c_j! 
E14 

++ El!l 
+ + EIIP 

+ ei7 
+ 

4 

GfD 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

4 

I 3 

3 

0 

I 2 l 
IIEYISIOIIS -- -X 

f'I')OUCTIQI..I ~I! - EN ., 5 71 

PART NUMeE.R MoOI!L IJo. Dt!!$CRIPTI()t.J 

44POS87-000 C.20-92R RS 2.3'Z 

44Ft:>SB7-00I t.'2D•92a CURRI!t-JT LOO!» 

44R:ISB1-00'Z. £.20 -8tC R&.U.'Y 'I./o 

I 2 I 1 

/ 

-
0 

-

c 



A 

4 

PI 

5'; R. 3 = 7So_n_ Fo~ - ooo AND - oo 2..J 
R. 3 :A 4. 7 K .JL FO~-<: - 00 I 

4. POUJER TO IC/~'2.5!W33 IS CR[) .. ,£1/N It, 

.f-SV-~ P,';V 4. (3 PL /).~~CS) 

3. P,:uvCR ro IC's: l"jN/1• ... ~ ~,., 7.r G~o 

2. /lt L f' ,67/'/1•" 'r·o,o t'AI NF.1' 19A"r ~'""' // ;'(}y/)( 

I. A t..L I{'[.·, I' n.H·-~ ""·' ,£" .f4 WI 5%. 
NOTES: (UNLESS OTHERWISE SPECIFIED) 

3 

3 

EB3l (:hj 
EB4I ll!! 
EBSJiiC)I, 

l f 

MODEL NO. 
f..;J()_ 2 11 BiC 

NEXT ASSY 
441..>0587 

tMTERIAL 

2 

[ ~ OAX'K+ (2 D4-J 
+SV ~3 £J fJ 

REFERENCE OESIGN~TofltS 

LAS"T" U~e.D NOT USEO 

-·c""' 
l'ZI ~D 35 
IK 

~--------+-------1 

DIMENSIONS ARE 
IN INCHES AND 
AFTER FINISHING 

TOlERANCES 
IUNltSS OTHEIIWIII 

II'E:CIFI(I)J 

.X :1:.1 
JOC :1: .o3 
.XXX'*' .oJO 

AHGLES:t:U• 

A. I 

c 'Z.., 
CR4 

E-ll 
-;c·,j e,::-----il------i 

RE'=.~~_ENCE DRA.WI"-JG 'Z 

44L>05B 7 -·-·· A::.-::;E.;MBL-'Y 
441,0S87 __ PA.R:T"S LI~T -;:::_'Z.. 

PI 
---j2----+--------
---··~ "l ,· --- . 

- -TI·---+------

Ql 
1--'-fl _____ -------
.___ .. 

4000 ~.o I _ P. W. BoARD 
"")?De(.~ I _ ARiV.ORk 
., t'L'I:.:;c ;''2, ·-- ~ll.t<.~C'~l::-.E..1-J 

,., /L>()b?:S _ ~.L.:LR M~St<.. 

Yarian data maclllnu 111 .. ..., ..-.,. 
mz - ., .. /....,. tallfCMI 1 llfM 

~....---+---1 TITll 

LOGIC- LJAJIV ~£J-:.. CUI...J{ 

21101 c 
DO NOT SCALE DRAWIIfO 

2 1 

C' 

B 

I 
I 

I 
I 

AI 
I 

ltiV 

' 
e 

t I 
'I 

.. ) 



4 

"' .., 
£806-I 
(~CI) 

E8o7-I 
( .t/~1) 

c 
EBII-I 7 

B 
£81-f-I 

4 

3 2 

(/01) DllXX'i~ 0/lXX-

~~~CtfDOI-(~0..,_) /oo~ 

"""-
£.e06+ 8 v~ 

( .s-,1)-/-) 

<.. CJ(D I rfr-,04) (s-b-tL) 
008{, 

ELJ08..;- 4 Cti102+(~0-f} 

C~02/5" f-

c r¢o ':I ..I- (tJ/u \ 
I '- --''"''"""' 

I - _I 
'- FtlliK"1~{2.8Z 

F~YX-(XJ2) 

£8/3 +(~C3) .._ ____ ,-<1'~~ C/dD5+ (K4) 
---~0 

£BPI ~ (3LJ3) 

ORY!c
(3P2) 

10 C¢D7- 5 
n-...._--o IC4 / OR YX + (301) 

I - 1 

" Ll 

W88CI-
8.3C4) 
3D3) 

W88C-
.. (g8J) 

c 

1:!!. 
I'Z. FNCt/D4- (2A-I-) 

B 
¢P¢N+(so4) 

C@MM/tN/J f CVJNT/?(lJL D£C(21DE S 

'A r.OOM~~marr~m~~ .. ~~~~~~------------~~~ 

21101 C 9/C0352 c 

3 2 1 



D 

c 

B 

A 

4 3 

TAKK-1-

CDCX-8,.1)41----------

i ~l¥) W BBC +49-..___ 

rn¢x-1-----+----' 
: (2113)1N/T~ 

BCD~B2~-----+----~ 

TRQ~B~------------~ 

BIC C(JNTR(ZJL 

.4 

C DCX+(3£J3) 
(3c 3) 

(2CI) WBBC
(-1-83) RCRDY-1-

(~B3)RCRDY-

3 

2 

t!X>32. 
C'2."2 
270/'1' 

I soov 
//VTERI?t/PT - C@NTR@L S 

2 

4 

1 

BYTE TRANSFEI{ IN I (dVT 

PI 

TXI?JNT-

TINRTN 

I?CRJNT

RTAI 

E/BINT-

21101 c 

1 

D 

c 
OTIXA-1-

(~&32) 

B 

A 

c 



4 3 2 1 

PI 
(58.3) RRO+ 

1'7. ... 
IC4'Z. e 

£800-I(/LJ4) IO 
D (~ D oo;o 

(1t.B:5)TXRD'/<~- (583) RR I -1-

~IJ2)C¢L>I-1 
e 

E801-IfCt) 

(~8.5) f?CI{f)~ (S/?3) /<R Z -1-
(2C2) Clf02+ 

.SENS£ RESPdAISE 
£802-.T (/C1'-) 

(583) PE-t-- {5/J3) RR3+-
(28 2) C~P-1--t- (, 

£803-I (/c4) 

(5/13)1<R4~ 
8 

E B04 -I(i LJ-f) 
c c 

(5/}3 ).¢PIAl~:)" (5113) 1?/?5 -1-

" (282..) Cp06-l- EBOS-£{/eH) 
ot1P8 

. I (t~-,r.l) ¢.EBr--f~-=--._, (5"/13) /( /? 6-1-I 
(282)CJI07+~ FAO ~ -.Tf2.o~) 

(JOtJ(J SD-(5"C3) -·- - - .. .... 

I I~';!-- SIJ+(Sf)3XbB3) 
(5/1.3) 1?/? 7.;-

(5C3) TR¢1- £ &307-I(2 t)t) 
- (5A3) (3C I ) DT/X/1-~o to 

RCROY- (3fJ3) 

---~ EBVSS INPUT DRIVERS ~~ II 
IC38 / RC RLJY+(3133)(¢M) B (SEJ3)[)R.-I-- B 

4c oc~~ 

rKRJ)Y-(3B3) 

(SCJ)THR£-1- TXRDY+(383)frb~ 

~ 
(sB3) I ;IC47~ ¢£B.,t-{3/l3X-!C4) 

/ O.:O<!fO 

/ v v 
CXIDE llltln iiC. 

cr--9/C0352 r~ LSI OUTPUT BUFFERS 21101 
ICN..E IIHEEI' 4- OF "' 

.4 I 3 t 2 I 1 



D 

c 

B 

A 

~ D?J ElJO 7-#-
(2[)3) £806.,.-------.. 
(( t33) EBOS~o----___, 
V!33J £801-~------. 
(IC3)EB03~-----. 
(IC3) EB02J'-----. 
(IC 3) E80/-t
(I03)EBOO.,. 

#OT£:
SELEC. T Jl/Ml:JER S 
Fo~ CONTROL Ft/M::7." 
PER Tn8LE I ON 
.SHEEr 10. 

u. 27 28 29 .30 3/ 3Z 33 

IC44 

XMTR 

CNTL 

RCVR 

s ~ 7 8 9 /0 /1 12. 

RR0-1- (-I-D2) 
RRI r(f-02) 

!..----RR2 <~-(+02) 
..__---I?R3 r(+C2) 

'-------/(I? 1+(-1-c 2) 
~-------RRS~~C~ 

'---------------~R6+(+C~ 
~-----------AR7~fC~ 

LS£ TRAN5M!TT£R/RECE!V£R I.C 

.4 3 

., 
(-1-&)SD+ 

2 1 

TRAIJSMITTER/REC£/VER. GROUPS 

NOTE: ~A~L~L~~~~~~~-L~~~~~~UA~~G~B~D. 

·+-12~ 

j2. 

-4------l 2. TOt-

~f)- -ze 

RD+(56.Y 

~ RD~ RD2- 01? I?D.a- C't1NNKTS 
. BASIC TTL I() RD-INPUTINCABt..£ 

RSl32C INTERFACE (-ooo YERS!NIIJIVI.Y) 

_,_ } TXDATI 

RDI-

CURRENT L~¢P I/¢ (-oo/ J/ei?SI~A/ P'f-'() 
Jl 

TTXX-T 
~-----~------~---~~ TTSR-r-1 

2 

""'-------t:~e TISR-T·Z 

..=----.JVvv--------13<. TT R X-T 
~~--------~~ RD3-

~ 
RELAY I/¢ t-oo'l YERSI¢N {l)NLY) 

21101 c 

1 

,., 
c 

D 

c 

B 

A 



D 

c 

B 

4 

+SV 

., 

TABLE I 
..TUN PER IN "or 

£13 PIIRITY NO PARITY 

El~ r .5roD/$/r ~_.sro,o g;rs 
£/7 Ol>D lf'IRITY ~YEN P/11?17Y 
e/5 } 
Et' 5 /)41li "ITS 8 o~rA /Jtrs 

E/5 'P/17/11~/Tl f;Et6ouT) 
E/6 7 0~711 "m. tFEJSour) 

HEFER· TO CONTROl FUNC TION.S 
@ SC-f- FOR /NST/ILLA/ION 

~'20 C'2CJ 
~"'7PF . . --~- ,_ c:r:s 

(801} tsTJ'il• ~ 

,:.: k• BT#-S- ('5<=4) 

4 

3 

3 

2 

"sc~(6C~) 

~ I u--· ~S~foi-~C"'} 
s~Z1~ 

. ,_ I<> K Q B .~SCt-(5"8•3) 
- ~c~ <.. t:)eN!1Z. 

+St' 

TABLE ff 
Li~V/J Rl9 T£ lE1iE2 E3 l!=tl. .r::l\ ~~~ E'l E·R .&Q ,t:, ~ ·~~ 

~ 

Q{,(JO X X X 
-f-800 x• X X X 
2400 ·X~ X' >( X X 
2000 j x.x X X 
/BOO · x-1 x X X X - . 
!ZOO. JX X X X )( X 
600 X X )( X X X X 
300 X X )( X )( X X x 
/50 X X X )( )( X X X X 
110 X X X X 
75 X X X X )( X X X )( 

45' X X ~-~ )( X X 
/NSTI/LL JUmPEI?S ~/IRKED •x" FOR. 

8//VIJ RATE J)£5iRED 

21101 c 

2 

X 
)< 

X X 

1 

D 

c 

B 

1 


