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SECTION 1 
GENERAL DESCRIPTION 

1. 1 Introduction 

·The VDM Parallel 8/16 Bit Controller is a special peripheral controller designed to 
interface between the VDM 620 series computers and a variety of 8 bit input or 
output peripherals. Data may b~ transferred in either sense mode or by means of the 
Buffer Interlace Controller (BIC). In the output mode, 8 or 16 bit data words may 
be trarsferred. In the input mode, only 8 bit words may be transferred. 

1.2 

Ref. 

1. 2. 1 

Functional Description 

Logic Diagrams 91C0369 
620 Computer Manual 

Device Address 

The device address may be any address from 0 to 778 • The address is decoded from 
EBOO through EBOS and signal IUAX-1 (Computer Interrupt Acknowledge). These 
E-Bus signals are made available on the wire wrap connectors on the back plane. 
This allows the full device address to be hand wired on the back plane connecta . 
(See para. 3. 4). 

1.2 .2 External Control 

The mechanization of the EXC commands is as follows: The device address, E B 11+ 
and Function Ready Pulse (FRYX+) form FUNAO. Lines EB06 through EB08 are 
applied to a binary to 1 of 8 line decode. The decoded outf1J ts (DEC 0 thru 8) 
are further decode~ by "ANDING" them with FUNAD, thus, forming EXC decodes 
EXC 0 thru 7. 

1.2.3 Extended External Control 

Extended external control is developed as in 1.2.2 except EB15+ is the gating term 
inltead of E811+. 

~---------------------~--~~~--~--------------------~------------~---i 
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FIGURE 1.2 . CONTROLLER BLOCK DIAGRAM 
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1.2 .4 Data Transfer In (See Figun! 1-3) 

The data transfer in logic controls the transfer of the eight bit word from the peripheral 
device cable to the input (E) bus. Any of the data transfer in commands (IAR, IBR, IME ,, 
CIA, CIB) transfer the input data (DIXX+) to theE-Bus as follows: 

, . I 

·The device address and EB13+e·nabled flip flop DTIX. The trailing edge of FRYX+ clocks 
on the flip flop and the trai I ing edge of DRYX + resets the flip flop. The output of tlhe 
flip flop gates t~e input data onto theE-Bus. DTIX is also buffered and sent to the 
external device as STEP+ •. In the case of a Paper Tape Reader, this pulse ·wiH cause 
the tape to move to the next data holes. ·when this occurs, HRRY. (Data Ready) is 
returned from the peripheral device and sets _IRDY flip flop, signaling that next data 
word is ready. 

1 • 2 • 5 Data Transfer Out 

1. 2. 5. 1 8 Bit Mode (See Figure 1-4)_ 

The data transfer out logic controls the~ transfer of the data word to the peri ph era I device. 
Any of the data transfer out commands (OAR 1 OBR 1 OME) loads the output buffer as 
follows: . 

The device address and EB 14+ enables the data transfer out flip flop DTOX. The 
trailing edge of FRYX+ clocks on the flip flop and the trailing edge of DRYX+ clocks 
off the flip flop. 

Data (EBOO-Ithrv EB \ 5+) is then clocked into the output buffer (OBXX +) by DOCA+. 
(Buffered DOC-). 

DO<;- (DTOX+ DRYX+) is utilized to fire one shot STRB+. This signal is buffered and 
sent to the peripheral device as DSTRB+, the data strobe. Gating of the least signifi can·~ 
data bits to the interface cable is ac:cc•mplished by the term SHI+ (not 16 bit mode). 

The output buffer busy flip flop OBFLD+ is set by the trailing edge of DOC+, and reset 
by the trailing edge of the peripherc1l device busy pulse (RWDY-). Sensing of the 
OBFLD+ synchronizes data transfer with the peripheral device at its maximum rate. 

J 

'f 

:~ 

t 
I 
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1.2.5.2 16 Bit Mode (See Figure 1-5) 

Set up of the data transfer out flip flop and loading of the output buffer register is 
accomplished in the same way as in the 8 bit mode. Additional 'logic comes into 
play, however, to steer the two 8 bit bytes to the peripheral device. . 

'EXC 3 is utilized toset the 16 bit mode flip flop. The output of the flip flop enables 
the clock for the STEER flip flop. The most significant bits (EB08 thru EB15) are 
transferred to the interface buffers in conjunction with the first byte strobe (DSTRB) 
developed by DOC+. The reset term (WRDY+) for OBFLD is inhibited by 16 BIT-, 
thus holding the controller in the busy state. Upon receipt of the trailing edge of 
the peri,heral device busy pulse (LWRY), the STEER flip flop is set, which gates 
the least significant data bits (EBOO thru E807+} to the interface buffers and 
develops the second interface strobe. Upon receipt of the trailing edge of the 
second peripheral device busy pulse, the steer flip flop is reset which resets the 
controller busy flip flop OBFLD+. A second 16 bit word may now be transferred 
to the controller. 

1. 2.6 Sense Response Logic. 

The sense commands check the peripheral device status and are mechanized as follows: 
Function decodes DEC (XX)+ are applied to individual collector OR'd gates which have 
as second inputs the various status lines. For example: The write peripheral device 
alert line, WPER+. In· the case of the paper tape punch, if this line is true (high) at 
sense time, the device is in an alert (malfunction) state. This causes SERX-1, the sense 
line to the computer, to go true (low) indicating the alert condition. 

Because this controller has been designed for more than one specific application, 
provision has been made within the logic to tie in either high or low active -state 
status lines. If the high active state is used, then a ground jumper within the 
peripheral cable is req·uired to disable the low active state input. This jumper 
will be flagged in Table 3.2 (pin assignment} of the pertinent engineering description. 

1.2.7 BIC Control Logic 

B IC transfer may be made in either input or output mode o Once the BIC is connected 
to the computer, it sends out DCEX-B which enables the set gate of flip flop CDCX. 
EXC connect BIC for either input or output will then set CDCX. CDCX.;..B is returned 
to the BIC indicating data transfer is now under control of BIC. 

~ 
I 
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When the peripheral device is ready (BRDY-) transfer request line TRQX-8 is 
forced true (low). The BIC responds by forcing transfer acknowledge line TAKX-B 
true )low). The BIC enabled term BOCE-1 in the case of an output transfer, goes 
true and enables data transfer out flip flop D TOX + which initiates a data transfer 
out operation. In the case of a data transfer in operation, BICt- goe~ true 
and enables DTIX which initiates a data transfer in ope.ration. Thi5 sequence of events 
occurs in synchronization with the peripheral device ready line until the BIC 
block transfer is complete. A BIC complete (DESX-B) pulse is received by the 
controller which resets flip flop CDCX. · 

If, at any time, a peripheral alert is received from the peripheral device during a 
BIC block transfer·, signal BICAL- is pulled true (low). This generates BCDX-B 
which is returned to the BIC as a stop command. The BIC wi II then abort the 
transfer by returning DESX-8. 

L2.8 Interrupts 

There are two interrupts available: Write Ready (WINT-) and Read Ready (RINT-). 
These interrupts are the differentiated trailing edges of. OBFLD-t and IRDY+ flip flops, 
respective I y. 

1. 2. 9 Special Logic 

1.2.9.1 Sprocket Recognition (Paper Tape Reader Input). 

During a Paper Tape input operation, special logic has been incorporated to condition 
the ready line (RRDY+) so that IRDY+ will not be set if the paper tape reaches the 
end. (No stop code is present on the tape.) Sprocket pulse FH + is differentiated. 
The resulting pulse sets flip flop SPROC+. This level is "ANDed 11 with RRDY+ and 
the result is utilized as the IRDY+ flip flop set clock. If no further sprockets 
pulses appear, RRDY+ is inhibited from setting IRDY., . 

1.2.9.2 DELETED 
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TABLE 1- 1 

MNEMONIC 

ADDR+ 

ASCII+ 

BCDX-B 

BICAL-

BICE-

BOCE-

BRDY-

CDCX+ 

DA(XX)+ 

DCEX-8 

DEC (X)-· 

DESX··B 
DI(XX)+ 
DOC+ 

DOCA+ 

DRYX-1 

DSTRB+ 

DTIX + 

DTOX+ 

DWRDY+ 

CONTROLLER MNEMONICS 

DESCRIPTION 

Decoded Device Address 

Flip Flop to allow 8 bit ASCII 
code to be sent to the DP2000 Series 
Printer. 

BIC Device Disconnect 

BIC Abort from peripheral device. 

BIC Input Enable Line to DTIX Flip Flop 

BIC Output Enable Line to DTOX Flip Flop 

Data Ready to BIC 

BIC Connected Flip Flop 

Decoded Device Address ANDed 
with interrupt acknowledge 

BIC Device Connect 

EB6 through EB8 Decode 

BIC Disconnect 
Input Data from peripheral device 
Reset term for DTOX Flip Flop 

Strobe for 0 utput Buffer (Buffered DOC-+) 

Data Ready Pulse from CPU 

Data Strobe to peripheral device 

Data Transfer In Flip Flop 

Data Transfer Out Flip Flop 

Optional Write Ready Line for· use when 
peri ph era I device does not s upp I y one • 
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TABLE 1-1 

MNEMONIC 

FB(XX )+ 

EXCBO-

EXCB 1-

E)(C (X)+ 

FH+ 

FRYX-1 

FC)RMA T-+ 

FUNAD-

I NIT+ 

IRDY+ 

IUAX-1 

N¢PCH-

OBFLD+ 

on(XX)+ 

OR(XX)A+ 

READ+ 

RI~..JT+ 

RPER+ 

DESCRIPTION 
- -

E- Bus Bits 00 thru 15 

Extended F-XC: Decode 0 

Extended EXC: Decode 

EXC Decodes 0 1hru 7 

Sprocket Pulse from Peripheral Device 

Function Ready Pulse from CPU 

Format Flip Flop to transfer paper 
moving information to DP2000 Series 
Line Printer. 

Function Command and Device Address 

Initialize command. 

Read or Write Ready 

Read Ready Flip Flop 

Interrupt Acknowledge Pulse 

Inhibit OBFLD+ -~lip flop if no output 
device connected. 

Output Buffer Loaded Flip Flop 

Output Buffer Dc1ta Bits 00 thru 15 

Output Bits 00 thru 15 at Interface 
Connector 

Read Mode Flip Flop 

Read Ready I nten·upt 

Read Peripherc1l Alert 

Read Ready 
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TABLE 1-1 

MNEMONIC 

SERX-1 

SHI+ 

SHI-

SPROC+ 

STEER+ 

STEP+ 

SYRT-1 

TAKX-B 

' TR¢X-B 

I TRQX-B 

~ WI NT-} 

I 
~ 

I WPER+ 

WRDY+ 

Z¢NSEL+ 

16 BIT+ 

DESCRIPTION 

Sense U ne to CPU 

Strobe for bits 00 thry 07 to interface 
connector 

Strobe for bits 08 thru 15 to interface 
connector 

Sprocket flip flop 

Steer flip flop steers logic to second 
output data byte. 

Step Pulse to external device ·to hring 
in new data. 

Manual system reset from CPU. 

BIC Transfer Pulse 

Transfer Out Pulse 

Transfer Request Pulse 

Write Ready Interrupt 

Write Peri ph era I Alert 

Write Ready Pulse 

Zone Select FUp Flop (Option) 

16 Bit Mode Flip Flop 

SOURCE 
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1.:-1 Controller Specifications 

This section contains the principle specifications for the controller. 

CHARACTERISTICS 

Control Capability 

1/0 Capability 

Logic Levels 

Negative Logic 

Positive Logtc 

System Programming 

Size 

Power Requirements 

Operational Environment 

DESCRIPTION 

Any ~~eripheral device whose requirements a• t~ cJuht dota j 
lines in or out with coincident strobe. The peripht:ral 11 

device must supply two more lines. A periph.::·:·ro! ~ 
alert I ine and peripheral ready line. Both an 
input and an output device may be controlled 
on a time sharing,basis. All lines must be I' 
TTL compatible. 

Seve.n External Control Commands (EXC); 
two Extended External Control Commands (El.CB), 
six s~~nse Commands (SEN) I three Data Transter 
Out Commands (OAR, OBR, OME) 1 five DatiJ 
Transfer In Commands (INA, INB, IME, CIA 1 

CIB). 

Lo·gic 1 = 0 to 0. 5Ydc. 

Logic 0 = +2.4 to +5.0Vdc. 

Logic: 1 = +2.4 to +5.0Vdc 
Logic: 0-= 0 to +0. 5Vdc 

Permits operating the system on an interrupt oasis 
or by programmed sense response loops. BIC 
capability is also available. In the output mode., 
The CPU may transfer 8 or 16 bit (two 8 bit bytesl 
word~;. In the input mode 1 only 8 bit words rnoy be 

trcrnsferred. 

Packuged on a single circuit card measuring 
12.7 inches by 7. 7 inches. 

+5 Volts DC@ I AMP 

0 to 50°C, 0 to 90°R. H. 
(w'i th,:>ut condensation) 

I 
' 

~ IDENT NO 
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'". ·f..<WT·\, 1'.4.. \. _).:· .. Paper Tape System - General Specifications 

Facit Punch Mc:>del 4070 

Punch speed: 

Row spacing: 

Tape feed: 

Feed accuracy: 

Max ·75 rows per second at nominol voltage and frequency 

2.54 mm (0. 111
) 

Incremental, externally controlled , 

Complies with ISO standard 
Adjacent rows, 3o/o 
10 rows, 1°/o 
50 rOWS 1 0 • 5°/o 

Punch hb'e configuration: 5-8 track ISO standard 
6-track typesetting 

Tape widths: 

Tclpe thickness: 

Type of tape: 

Tape reel hub: 

Outside diameter of 
tape reel: 

Dimensions: 

Weight: 

Mains connection: 

5-track 17.46 +0.05 mm (.68T' + .002") 
6-track 22.23 +o.05mm (.875" +'002") 
7-track 22.23 + 0.05mm (.875"-+.002") 
S-track 25.4 iQ. 05mm ( 1. 000" _:-: 002") 

Punch is adjusted for Oo lmm tape on delivery 1 but can be 
reset for tapes ranging from 0.08 mm to approximately 0. 12mm 
in thickness. 

Paper, mylar or plastic tape complying with ISO standard 

Accepts 51 - 52 mm (2") cores 

Up to 200 mm (8") 

Length 515mm (20. 3") 
Width 205mm (8. 1 ") 
Height 2 1Om m ( 8. 3") 

13 kg (29 lbs.) 

Mains voltage shall not be connected up to punch units - control 
units supply. the punch units with voltage 

1-------------..,...-~-.......---,,-------------..... ------..-~----.. CODE ~ varian data machines 
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.-------------------------------------~--------------------------------··· 

'I Voltage: 

220 V _! 10% single phase 50 Hz_! 2Hz i 
220 V ~ 109{, single phase 60Hz~ 2Hz Switch Adjustable 

115 V ~ 10°/c. single phase 50 Hz~ 2Hz ( 

115 V ~ 10°/o single phase 60Hz~ 2Hz } 

Power Consumption: Approximate~y ·~OW 

Control \Jnit 

Ambient temperature: 0°C - +40° C 

Relative Hunidity: Max 85% 

Dimenslens: Length (incl. ccmnectors) 600 mm (23.6") 
Width 262 mm ( 10. 3 11

) 

Height 170 mm (6. 7 11
) 

AC. tNPOT Voltage: 115 V 1 127 V 1 220 V and 240 V + 15% -10°/o 
-1phase AC, grc;unded mains voltage inlet 

AC lt.JIM. Frequency: 50 - 60 Hz + 2 Hz 

Power consumption: Max 200W with punch motor connected at rated voltage 

Voltage outlet for punch: Grounded outlet for 1-phase AC 
Voltage 1 220 V + 15o/o 

Input logic levels: 

Current 1 max 1.lA 
Frequency 1 same as mains frequency 
Output impEedance 1 max 12 ohms 

--l 

Start pulse 
Punch motor start 
Data signals 

Logical 11 +4V t1!) +25V J 
Logical 0 1 +2 V ~o -25V I 

96A0039-0008 

Input impedance min 1. 5 kohm 1 max 200 pf ~ 

t 
I 



I 

I 

Start pulse: 

Data signal: 

Output logic levels: 
Ready signa I 

Register: 

Start 1 logi co I 1 
Not start 1 logical 0 
Pulse duration 1 0. 1 - 3ms 
Rise time, max 10us 

8 parallel lines. A DC voltage or a pulse with o 
duration of at least 0. 1 ms arrives simultaneously with the 
start pulse. 

Hole 1 logical 
Not hole 1 logical 0 

Negative logic 
Punch ready for start pulse and data signals 
Logical 11 nominal +5 V 
(can range from +4. 3 V to +5. 1 V) max 2 mA 

Punch not ready 
Log i co I 0 1 0 V to +0. 3 V 
max 20 mA 
Switching time 1 max 2us 

The punch register stores one row ( 8 bits). 

Internally pro~ammed functions 

Blank tape: 

Mark character: 

Connections and controls 

Lever on punch unit can be used to feed out tape punched only 
with feed hole. 

Same lever can be used to feed out tape punched with a 
special mark cbaracter which can comprise any combination 
of holes specified by the customer. As standard 1 all-holes 
tape is punched out. 

The punch unit is connected to the control unit via a signal cable and power cable. 
The co.!)trc:>l unit shall be connecfed to mains having the voltage specified on its 
·nameplate. ' · , 

-@)···-- · --· ·- r-(o_o_E -._...-------,··~~-..-... ·--·--,1 ..... ~(' ....... INild-.a.;--.r·-·-
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ON/OFF power switch: 

Line Fuse: 

... 
Punch fuse: 

This control unit switch turns on power throughout 
the system and I ights an indicator lamp in the ·; Ni td 

3 A time-delay fuse is used in all control uniL. 

0. 5 A time-de lay fuse. Rack 1node I, 1 A tirnJ ~ ne !<;: / 

fuse. 

I For further information, sal the Instruction ~ook for the Fecit 407 J. 

I 
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1 .... 2 Remex Reader Model RRX 1150BBX/650 

I 
I 

I 

I' 

i 
'~-· 

Tape Movement 

Reading Speed 

Tapes 

Input Power 

Temperature 

Weight: 

Mounting 
Dimensions 

Drive Control 
(Rem ex Mode 6) 

Data Output 
(Remex Mode 5) 

Slew Mode Operation 

@ ~~~.~~~.~.~.~.machines 
96AOOJ9-00CJB 

CODE 
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Bidirectional . (~anua\ 0Pera+•o"-' Uf\ht) 

150 characters per second, : 10°/o in continuous 
mode and asynchronous! y at-any speed up to 
150 characters per second. See Section 5. 4. 5. 

Reads standard S-track (l-inch) tapes with 
light transmissivity of 57°/o or less and 
thickness between 0.0027 and 0.0045 inch 
(oiled buff paper tape). Options for 6 channe I 
typesetter avai I able. 

115 VAC (RRX 1150BBX/650/SOOO) or 230 VAC 
(RRX 1150BBX/650/EOOO), + 1 Oo/o, 47 to 420 H:z. 
single phase at 0.6 amp peak (115 VAC) or 0.3 amp 
(230 V AC). 100 VAC, 47 to 420 Hz opt ion 
also available. 

Operating: OOC to +55°C, free air. 
Non-operating: -5SOC to +85°C. 

RR- 1150BBX: 12 lbs. 
RRF 1150BBX: · 13 lbs. 

RR-1150BBX/650: 5-1/411 high, 19'' wide, 6 11 

behind 1/4'' panel, 2-1/2 11 in front of panel. 

RRF 1150BBX/650: 7" high, 1911 wide, 6 11 behind 
1/ 4" panel, 2-1/2 11 in front 
of panel. 

Stop: +2.4 V 1 5.0 (2K to +-5V) or open 
·circuit 

Drive: 0 V +0.4 (~ 5ma. 

Hole: +2o4 V +5.0 (cil 0.2 ma 
(2. 2K resistor to +5V de) 
Nohole: 0 V +0.4@ 16ma. (sirk) 
Data envelops sprocket by at least 100 usee on 
both rising and falling edges. 

25C cps nominally 

I 
f 

~: 

I 

' ~ 
i 

I 
I 
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SECTION 2 
PROGRAMMING 

2. 1 .. PAPER TAPE SYSTEM PRO<!~t\MMING REQUIREMEN"fS 

The paper tape system may be program1med in a multt;peripheral .,nvironment 
by the external interrupt structure or individually selected by programmed resporue 
loops. Four EXC instructions control t·he operations with data transfers and sem~ 
interrogations affected by standard 620 programming methods. B!C copabili1"y i~: 
also available. 

2.2 Description of Commands 

There are a total of seventeen i nstructiorts reserved for use with the paper tape system. 
These include fo.x external functions, eight transfers, and five sense. The 
reserved instructions are listed and described in the para£J~phs that follow. It is assumed 
here that the paper tape system is assit~ne·d to device adc:a.ss 37. 

2.:2.1 Externa I Control 

EXC (N=O or 1) 

exc .... J 

EXC· 4 

EXC (N=2 or 5) 

2.2.2 Sense 

SEN 1 

SEN~ 2 

SEN 5 

SEN 6 

SEN' 7 

100N37 

100337 

100437 

100N37 

101137 

101237 

101537 

101637 

101737 

2.2.3 Data Transfer Out 

OAR 

OIR 

103137 

103237 

Write Connect (BIC) 

16 Bit 0 utput M.o de 

Initialize Controller 

Read Connect (BIC) 

Write Ready 

Read Ready 

Read and Write Ready 

Write Peripheral Alert 

Reoct Peripheral Alert 

Output A Register 

Output B Register 

' OME 103037 

CODE 
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2.2.4 

INA 
INB 
IME 
CIA 
CIB 

2.3 

2.3. 1 

Data Transfer In 

102137 
102237 
102037 
102537 
102637 

Instruction Set Desciiption 

External Control Commands 

BIC Write Connect (EXC 0 or 1) 

Input to A Register 
Input to 8 Register 
Input to Memory 
Clear and Input to A Register 
Clear and Input to B Register 

This command connects the controller to a 620 BIC for output of data to the 
paper tape punch under DMA control. It should be issued after the BIC is initialized 
and loaded with the parameters of the DMA Transfer. DMA operation requires a BIC 
option. 
BIC Read' Connect (EXC 2 or 5) 

This command connects the controller to a 620 BIC for input of data from the paper 
tape reader under DMA control. It should be issued after the BIC is initialized and 
loaded with the parameters of the DMA Transfer 0 

16 Bit Output Mode (EXC. 3) 

In the 16 bit mode, a 16 bit (2 bytes) data word may be sent to the controller. The 
controller will transmit this data to the punch in two 8 bit bytes. The first byte will 
correspond to CPU bits 08 through 15 and the second byte CPU bits 00 thr.:,ugh 07. 
(See Figure 2 -1.) The controller will hang up in a busy state during the full 
two byte transfer to the punch. 

Initialize (EXC .4) 

This command initializes the controller to the following state: 

Write Ready 
BIC disconnected 
Eight Bit Mode 

~ varian data machines 
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Sense Commands 

Wf'l te RMdy (SEN 1) 

. This instruction is answered affirmative when the paper tape punch is ready to accept 
a data character. 

!-ad Ready (SEN 2) 

This instruction is answered affirmative when the paper tape reader is available and a 
..,revfous sprocket hol·e has been recogniz11td. 

~ac:VWrite Ready (SEN 5) 

This instruction is answered in the affirmative when the punch is r~·ady to 
accept data and reader data is available. 

Wdte Peripheral Alert (SEN 6) 

This Instruction is answered in the afffrmclti ve when there is a punch alert for 
the following conditions: 

Punch Power not on 
No paper tape 

Read Peri phera I Alert (SEN 7) 

This instruction Is answered in the aff1rm•:Jtive when there is a reader alert for the 
following conditions: 

Reader Power not on 
Run load switch in load positt•:)n · 

2.3.3 Data Transfer Out Commands 

Any of the data transfer out commands (C>AR, OBR, OME) loads the 16 bit 
output buffer register withE-Bus bits ()0 lrhrough 15, If the controller Is In the 
8 bit mode (tnitlciltze), only E-Bus bits 00 through 07 will be transferred to the 
punch. If EXC ~ (16 btt mode) has been previously executed, then two bytes 
will be transferred to the punch.E-Bus bllrs 08 through 15 will be the ftrst byte and 
E-Bus bits 00 through 07 will be the second byte. 

~ varlen uta machine• 
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2.3.4 Data Transfer In 

Any of the data transfer in commands (INA, INB, IME, CIA, CIB) will input 
an 8 bit data word to the CPU E-Bus. See Figure 2.2 for data E-Bus 
relationships. 

2.3.5 Interrupts 

There are two interrupts avai I able: Write Ready and Read Ready. These 
interrupts correspond to SENS 1 and SENS 2 respectively. 

2.4. Typical Operations and Programs 

Flow diagrams of typical operating sequences for reading tapes under programmed 
sense control are illustrated in figure 2.1. 

.... 11,.-i,. .... 
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FIGURE: 2. 1 

DATA FLOW 

DATA TRANSFER 
OUT START 

Exit 

~ varian dllta machines 
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2. 5 Data Format 

The E-.. to input or output bits relationship is shown in Figure 2A .2. 

15 14 13 12 11 10 9 8 7 6 5 
E-13U5 

4 3 2 1 _Q_ ·- ·- " . 

8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1 HOLE' 
-~ .... -·~ j 
___ ) ,...__..-y-·· ----~~-~-..-" 

First Byte Second Byte 
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2.6 Models Applicable Punch c!!l~/or Reader 

The following paper tape models can btt 01perat.ed using this controller. 

62()-51A Paper Tape Reader ( 150 cp:s) 

62()-5~ Paper Tape Reader (150 cps) fDaper Tape Punch (75 cps) 

The Pill*' tape reader is defined in procurement specification 35A0082 and is the 
Remex 150 cps Reader Model RR(X)-lSOBBX/650. 

i 

'1 

i 
I The paper tape punch is defined in proc:ur•!ment specification 35A0071 oR ~S.A...at;?7 and!~ .• !.1: t~ 

75 cps model 4070. 
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SECTION 3 
INSTALLATION 

3. 1 General 

Installation of the Paper Tape System in the field is normally accomplished by Variar. 
Data Machines Customer Service Engineers. Logic diagrams, assembly layout 1 and 
Eng. Description . .:Jre provided at the time of purchase. The following installation 
data is provided for planning purposes. 

3. 2 Pre-Installation Requirements 

Prior to the installation of the system 1 proper operation of the computer should be 
assured through use of the diagnostic test routines described in the 620 Maintenance Manual. 
An Expansion/Peripheral Controller Chassis must be installed in close proximity 
to the computer. The chassis is connected to the 1/0 bus by means of the 1/0 cable. 
Thei./o &US \S T'E:5?.Mt~ATED AT THE. LAST E:KP~S'O"-' C\4AS'5tS 

rRtJH 
/?[11/Jf: ~~-
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3.3 Wiring Requirements 

3. 3.1 Controller Back Plane Wiring 

The controller requires one card slot spac~e. It uses the standard back plane 1/() 
bus and power wiring used with the expansion chassis (See table 3-1). 

3.3.2 Peripheral Device Cabling 

There is one cable connecting each peripheral device to the controller. The output 
cable is connected to controller edge connector J 1 and the input cable is connected 
to controller edge connector J2. Pin ossignments are shown in Table 3.2 and Table 3 .. ~~~ 
respectively. See Figure 3-1 for typical installation. 
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TABLE 3-1 Controller Card, P 1 Pin Assignments -

PIN MNEMONICS PIN MNEMONICS 

1 GND 64 EBOQ-t 
2 EBOG-1 65 EBOO-
4 EBOl-1 66 EBOI+ 
6 EB02-I 67 EBO 1-t-
8 EB03·1 68 E BO 1-

10 EB04-I 69 EB 11+ 
11 EB05-I 70 EB02+ 
12 EB06-I 71 EB02-
13 EB07-I 72 EB2l+ 
14 EBOB-1 76 EB3I+ 
15 EB09=1 77 EB4I+ 
16 EB1~,1 78 EB5lr-
17 EB 11-1 82 EB03+ 
18 EB12-I 83 EB03-
19 EB 13-1 84 EB04-+ 
20 EB 14-1 85 EB04-

' 
21 EBl~l 86 EB05-
27 FRYX-1 87 EBOS+ 

I 29 DRYX-1 90 RINT-
31 SERX=I 96 WI NT·~ 
43 SYRT-1 100 GND 
44 IUAX-1 118 +!N 
48 GND 122 GND 
49 TRQX-B 
50 TR¢X"B 
52 BCDX-B 
54 CDCX-B 
56 DCEX·-"B 
58 TAKX-B 
60 DESX-B 

t 

~ 

I 
J 

i 

I 
~varian data machmes 
~ ;1 va••sn IUbatd•~'''i 

._ _________ .._.j.._ ___ .... __________ _..~... __ ,_ ___ t>" ••u • 

· Ar·Q'?9-000B 

I 
' I 
I 
I 

4 
i 
I 



Table 3-2 

PIN 

1 
2 
5 
lD 
7 
8 
9 
10 

11 
12. 
13 
14. 
15 
\(D 
17 
~~ 

19 
w 

21 
21. 
23 
l4 
25 
'lJ.. 
27 z.e 
29 
~ 
32 

J 1 Pin Assignments 

MNEMONIC 

DSTRB+ 
Ret ~ 
OR03+ · 
E~t 
OR02+ 
~ .... 
OROl+ 
Ret 
OROO+ 
~c:t 
ORO?+ 
ee.t 
OR06+ 
Re.+ 
OR04+ 
e..e:t 
OR05+ 
12e+ --
HWRY+ 
~e+ 
LWRY­
~ct 
HWPER­
~:e+ 
DST.RB­
e.et 
LWPER+ ·/C 

12e·t 
NO PCH-

DESCRIPTION 

Strobe 

Datn 

Ready 

reaay­
Aterir 

-srraoe­
Aiert 

Device connected 

* This line is grounded within the cable (Ref. Paragraph 1.2.6). 
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TABLE 3-3 J2 Pin Assigrvnents I 

.!~ 
j 

·~ PIN MNEMONIC DESCRIPTION SOURCE ' '~ -- :~ I £e.+ - r~ 
2 0100+ f~ 

;{ 

..... 
~+ J > 

4 DI03+ Data Device !f 
f·i s ee+ .\ 
i 

6 0102+ 
1 eet ' 

8 0101+ 
( 

~ ee..+ ---
10 STEP+ Send Data (ontroUe.r 
II ee':.·t- I 

12 LRRY+ Data Ready 
'~ ee-t-

i 

14 HRRY- Data tteady Device I 

. IS Ee+ 
16 HRPER- Alert Device .... 

" &::t 
18 FH+ Sprocket Pu I se Device 
,q ee-t 
20 STEP- S&fta Data ~nt"ro\\er 

22 LRPER+ Alert Device 
£3 e..e:t ~ 
35 0105+ 
~~ £e-t 
37 0106+ Data Device 
38 ~+ ( 

39 0104+ 
~0 2.e't' 
41 0107+ 

-

~ 

I 
~ 
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3. 4 Device Address 

Any address from 0 to 77 may be wired in C)n the back plane. Table 3-4 list5 thr; 
true and complement inputs and outputs of the 1/0 bus address bits. Table 3-5 
I ists wiring connections required for the least significant portion of the device addrt.:''•" 
and Table 2-6 lists wiring connections required for the most significant portion 
of the device address. Device address of first paper tape system is normally 37gu 

TABLE 3-4 

TERM ........ __ 
EBOO+ 
EBOO-
EBOI+ 
EB01+ 
EBOl-
EB 11+ 
EB02+ 
EB02-
EB21+ 

TABLE 3-5 

DEVICE ADDRESS 

XO 

Xl 

x:2 

X3 

96A0039-000B 

Device Address Input ctnd Output Pins 

PIN (Pl) TERM PIN (P 1) ----
64 EB03+ 82 
65 E.B03- 83 
66 EB31+ 76 
67 E.B04+ 84 
68 E.B04- 85 
69 EB4,1+ 77 
70 EB05+ 86 
71 EBO~ 87 
72 EB51+ 78 

-~~vice Address Jumpers (least significant address) 

JUMPER PINS 

65 to 66 
68 to 69 
71 to 72 

64 to 66 
68 to 69 
71 to 72 

65 to 66 
67 to 69 
71 to 72 

64 to 68 
67 to 69 
71 to 72 

CODE 
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DEVICE ADDRESS 

X4 

X5 

X6 

X7 

JUMPER PIN::. 

65 to 66 
68 to 69 
70 to 72 

64 to 66 
68 to 69 
70 to 72 

65 to 66 
67 to 69 
70 to 72 

64 to 66 
67 to 69 
70 to 72 

I 



TABLE 3.6 Device Address Jumpers (most significant address) 

DEVICE ADDRESS JUMPER PINS· DEVICE ADDRESS JUMPER PINS -
ox 83 to 76 4X 83 to 76 

85 to 77 85 to 77 
87 to 78 86 to 78 

lX . 82 to 76 5X 82 to 76 
85 to 77 85 to 77 
87 to 78 86 to 78 

2X 83 to 76 6X 83 to 76 
84 to 77 84 ton 
87 to 78. 86 to 78 

3X 82 to 76 7X. 82 to 76 
84 to 77 84 to 77 
87 to 78 86 to 78 

3.5 Peripheral Device Installation and Operation 

3. 5. 1 General 

A complete description and operating instructions wll I be found in the peripheral 
devtce maintenance and operation manual that is delivered with the system. 

96A0039-000I 
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sec;m. ·· N 4 
MAWENANCf 

4.1 Genetal 

This -.ctlon defines the appropriate equipment, diagnostic routines, and 
rtte~~ tests to insure the controller•s proper performance. Maintenance 
req.,Jrements for the peripheral devi•::e are called out in the appropriate 
perJpheral device instruction manual. 

· 4.2 Maintenance of the ContToller 

The foUowing are standard hardware and software devices for checkout. 
AddJfitn and/or deletion of these devices may be made in the future, 
if nf._ry. 

4.2. 1· 'rest Equipnent 

.The ;Tektronix 545 Oscilloscope or one of simi lor performance specification 
• ·. k· .,_ d 

·IS .1J8 • 

4.2~2 Tools 

.·A ,......,..d extender board allows for easy access to the controller during 
·test. :. 

4.2.3 .Softwcre (Diagnodic) 

Test,vJtilized for diagnosis and trouble shooting of the controller and peripheral 
dev~ are as follows: 

4.3 Maintenance of the Periph_!~ul Device 

Ma~--nance procedures are comp~etc;,ly defined in the peripheral device 
mal,...nance manual. 
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