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SECTION VI
SPECIAL FEATUWURES

8-1. INTRODUCTION.

This section documents the changes made in the data electronics to provide the
special features listed in Table 8-1. The special feature descriptions are in alphanumeric
sequence by the codes listed in Table'8-1. Schematic diagrams and assembly drawings of
the PCB assemblies listed in the special feature descriptions are located in Section VII.
The logic diagrams applicable to each special feature are located with the special feature
description.

TABLE 8-1
DATA ELECTRONICS SPECIAL FEATURES
CODE DESCRIPTION
SF1 Special Positive Input/Output Levels (Dual Density)
SF2 Vertical Parity Generate (7 Track)
SF3 Vertical Parity Generate (9 Track)
SF4 Longitudinal Parity Check
SFS Longitudinal Check Character Generate

8-1



SPECIAL FEATURE (SF1)
SPECIAL POSITIVE INPUT/OUTPUT LEVELS
(DUAL DENSITY)

INTRODUCTION.

The standard Input Buffer and Output Driver printed circuit board (PCB) assemblies
in the data electronics are replaced with special PCB assemblies in systems which require
positive input/output levels. The data electronics assembly is wired as shown in the appli-
cable data electronics logic diagram (3118315 for run/stop logic, 3118325 for forward/stop
logic).

GENERAL DESCRIPTION.

The signal levels for the input buffers and the output drivers are selected to meet
the system requirements. Table 1 lists typical IBT input buffers used at the various input
levels. Table 2 lists typical output drivers used at the various output levels. The ODL and
ODM output driver PCB assemblies are used for both 0 volt FALSE and 0 volt TRUE system
outputs. When the system output is 0 volts FALSE, ODL output driver PCB assemblies are
used in locations B13 and B14 of the data electronics and an ODM output driver PCB is used in
location B23. When the system output is 0 volts TRUE, ODM output driver PCB assemblies
are used in locations B13 and B14 and an ODL output driver PCB is used in location B23.

DRAWINGS.

The schematic diagrams and assembly drawings of the PCB assemblies are located
in Section VII. The logic diagrams are located at the end of this special feature description.

APPLICABLE PRINTED CIRCUIT BOARD DRAWINGS

CODE DESCRIPTION SCHEMATIC ASSY DWG
IBT Input Buffer 3118175 3118174
ODL Output Driver 3118184 3118183
ODM Output Driver 3118166 3118165

LOGIC DIAGRAM

DE-211 Data Electronics, Positive Levels
Run/Stop 3118315
Forward/Stop _ _ 3118325

The logic diagrams are intended for use with systems using either a positive TRUE

- level and a negative or ground FALSE level or a positive FALSE level and a negative or ground
TRUE level. For this reason, state indicators have been omitted from the input buffer inputs
and the output driver outputs. State indicators for all other signal levels are as shown in the
logic diagram.

SF1-1



TABLE 1

POSITIVE LEVEL INPUT BUFFERS

LEVEL (VOLTS)
CODE TRUT NS5 PART NO. SCHEMATIC ASSY DWG
IBT +3 0 3118170-01 3118175 3118174
| +6 0 3118171-01 i A
+9 0 3118172-01
+12 0 ' 3118173-01
0 +3 3118227-01
0 +6 3118228-01
Y 0 +9 3118229-01 Y ‘
IBT 0 412 3118230-01 3118175 3118174
TABLE 2
POSITIVE LEVEL OUTPUT DRIVERS
LEVEL (VOLTS)
CODE TROET e PART NO. SCHEMATIC ASSY DWG
ODL o 5 3118179-01 3118184 3118183
ODM 3118161-01 3118166 3118165
ODL 9 0 3118292-01 3118184 3118183
ODM 3118293-01 3118166 3118165
ODL 15 0 3119588-01 3118184 3118183
ODM 3119589-01 3118166 3118165
ODL % o 3118180-01 3118184 3118183
ODM 3118162-01 3118166 3118165
ODL P 0 3119498-01 3118184 3118183
ODM - 3119497-01 3118166 3118165
ODL 9 0 3118181-01 3118184 3118183
ODM | 3118163-01 3118166 13118165
ODL 1 0 3118182-01 3118184 3118183
ODM 3118164-01 3118166 3118165

*The same PCB assemblies are also used for
0 volt TRUE and positive voltage FALSE output levels.
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SPECIAL FEATURE (SF2)
VERTICAL PARITY GENERATE
(7 TRACK)

INTRODUCTION.

The vertical parity generate special feature provides a vertical parity bit (Write
Data 7) to write track 7 of the data electronics. Odd or even parity is selected by the Odd/
Even Parity select line.

GENERAL DESCRIPTION,

Exclusive-OR printed circuit board (PCB) assemblies (3107274-10) are inserted into
locations A1l and A12 of the data electronics assembly. Four exclusive-OR circuits are
provided on each of the PCB assemblies. The data electronics assembly is wired, and the
logic elements operate, as shown in vertical parity generate logic diagram 3114921.

OPERATION.

The level of the Odd/Even Parity select line determines whether the parity bit
supplied to write track 7 will generate odd or even parity. The parity bit is derived in the
same manner as the vertical parity error output. Refer to the description of the vertical
parity check circuit and the exclusive-OR circuit description for more details of circuit
operation.

DRAWINGS.

The schematic diagram and assembly drawing of the Exclusive-OR PCB are located
in Section VII. The logic diagram is located at the.end of this special feature description.

APPLICABLE PRINTED CIRCUIT BOARD DRAWING

CODE DESCRIPTION PART NO. SCHEMATIC ASSY DWG

ECC Exclusive-OR 3107274-10 3104453 3107274
LOGIC DIAGRAM

Vertical Parity Generate (7 Track) 3114921
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SPECIAL FEATURE (SF3)
VERTICAL PARITY GENERATE
(9 TRACK)

INTRODUCTION,

The vertical parity generate special feature provides a vertical parity bit (Write
Data 4) to write track 4 of the data electronics. Odd or even parity is selected by the Odd/
Even Parity select line.

GENERAL DESCRIPTION,

Exclusive-OR printed circuit board (PCB) assemblies (3107274-10) are inserted into
locations All and A12 of the data electronics assembly. Four exclusive-OR circuits are
provided on each of the PCB assemblies. The data electronics assembly is wired, and the
logic elements operate, as shown in vertical parity generate logic diagram 3115766.

OPERATION.

The level of the Odd/Even Parity select line determines whether the parity bit
supplied to write track 4 will generate odd or even parity. The parity bit is derived in the
same manner as the vertical parity error output. Refer to the description of the vertical
parity check circuit and the exclusive-OR circuit description for more details of circuit
operation.

DRAWINGS.

The schematic diagrams and assembly drawings of the Exclusive-OR PCB are
located in Section VII. The logic.diagram is located at the end of this special feature
description.

APPLICABLE PRINTED CIRCUIT BOARD DRAWING

CODE DESCRIPTION PART NO. SCHEMATIC  ASSY DWG

ECC Exclusive-OR 3107274-10 3104453 3107274
LOGIC DIAGRAM

Vertical Parity Generate (9 Track) 3115766
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SPECIAL FEATURE (SF4)
LONGITUDINAL PARITY CHECK

INTRODUCTION.

The longitudinal parity check feature is added to the data electronics by the addition
of special printed circuit board (PCB) assemblies and wiring, as shown in the longitudinal
parity check logic diagram.

GENERAL DESCRIPTION.

A flip-flop circuit is provided for each read track. Four flip-flops are provided on
the Flip-Flop (FF) PCB at data electronics card cage location B17. Three flip-flops are pro-
vided on the Longitudinal Parity Register (PR) PCB at B19. Two additional flip-flops are pro-
vided on the Flip-Flop (FF) PCB at B18 for tracks 8 and 9. A gap detector circuit, adjusted
to six character frame periods (at the lowest character rate) is also provided on the Longi-
tudinal Parity Register PCB. The remaining circuitry required for longitudinal parity check
is provided on the LPC Timing (LP) PCB at B20.

OPERATION.

While data is being read, the gap detector on PR at B19 is held on by the read strobe
pulse train. The flip-flops (at B17, B19, and B18) are toggled by each read data bit and act
as a read register. When longitudinal parity exists in a block of data, all of the flip-flops
will be in the reset state following the LPC character and no LP error pulse is generated.
When a longitudinal parity error occurs in a block of data, one of the flip-flops will be in
the set state following the LPC character and a negative level is applied to the nine-input OR
gate on LP at B20. The negative level output from the OR gate enables the LP error NAND
gate on LP. The gap detector times out approximately six character frame periods after the
LPC character is read and produces a positive-going output transition. The gap detector
output is differentiated on LP to produce a negative-going LPC strobe pulse. The LPC strobe
pulse is NANDed with the negative-level error output from the OR gate and produces a negative -
going LP Error pulse output from the system. The positive-going trailing edge of the LP
strobe pulse causes a negative-going LPC Register Reset pulse to be generated on LP and the
flip-flops are reset to enable the longitudinal parity check circuit for the next block of data.

ADJUSTMENT.

To check or adjust for the six character frame period, an oscilloscope must be used
to measure the timing delay between the leading edge of the last read strobe pulse and the
positive-going trailing edge of the gap detector output pulse (at pin 25 of B19); adjust potenti-
ometer R9 to obtain the time delay period listed in Table 1 for the applicable density/speed
combination.

SF4-1



TABLE 1

LPC TIMING DELAY
(SIX CHARACTER PERIOD)

DENSITY 36 IPS 45 IPS 75 IPS 112.5 IPS 120 IPS 150 IPS
200 cpi 833 psec 667 psec 400 psec 267 pusec 250 psec 200 psec
556 cpi 300 psec 240 psec 144 psec 96 usec 90 psec 72 psec
800 cpi 208 psec 167 psec 100 psec 67 psec 63 psec 50 psec

DRAWINGS.

The schematic diagrams and assembly drawings of the PCB assemblies are located
in Section VII. The logic diagram is located at the end of this special feature.

APPLICABLE PRINTED CIRCUIT BOARD DRAWINGS

CODE DESCRIPTION PART NO. SCHEMATIC ASSY DWG LOCATION
FFB Flip-Flop 3107275-10 3104541 3107275 B17,B18*
LPB LPC Timing -B 3116087-10 3116088 3116087 B20
.PRB Long. Parity Reg -B 3116083 3116100 B19
~ 36/45 Ips 3116082-10

75 Ips 3116161-10
3116162-10

112.5/120/150 Ips
LOGIC DIAGRAM

Longitudinal Parity Check 3114904

*Not required in 7-track systems.
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SPECIAL FEATURE (SF5)
LONGITUDINAL CHECK CHARACTER GENERATE

INTRODUCTION.

The longitudinal check character generate special feature provides an internally
generated Write Reset signal which causes a longitudinal check character (LCC) to be
written. Changes to the data electronics for this special feature includes the addition of an
LCC Generator (LG) printed circuit board (PCB) assembly at location A13 in the data elec-
tronics card cage and additional wiring as shown in the LCC Generate logic diagram.

GENERAL DESCRIPTION.

The absence of a Write Strobe input for the equivalent of four character frame
periods is interpreted as the end of a block of data. A Write Reset pulse is generated at
this time by the LCC generate circuit and the write registers of the data electronics are
reset, causing the LCC to be written on the tape. Two adjustments are provided; one for
low density LCC generate timing, the other for high density LCC generate timing. The
delay time is selected by the level of the Hi/Low Density select signal.

OPERATION.

The Write Strobe pulse input to the gap detector circuit causes timing capacitor C9
to be charged on receipt of the first Write Strobe pulse and with each succeeding pulse.
When no Write Strobe pulses occur for approximately four character frame periods at the
selected density/speed combination, timing capacitor C9 discharges and the gap detector
produces a positive-going output transition. The gap detector output is differentiated on LG
to produce a negative-going Write Reset pulse which resets the write register flip-flops on
tracks which have had an ODD number of ONEs written. The LCC is written on the tape when
the flip-flops are reset.

Two delay times are preset for the gap detector. When the Hi/Low Density select
input to LG is at 0 volts (low density select), Q3 is biased on by the fixed -6 volt level applied
at pin 32 of LG. When Q3 conducts, Q1 and Q5 are held cut off by the -7 volt level established
at the common emitters by current flow through Q3 (the bases of Q1 and Q5 are at 0 volts,
thus the base-to-emitter voltages are positive and establish the cut off condition). When Q1
and Q5 are cut off, Q2 and Q6 are also cut off, effectively removing delay adjustment potenti-
ometers R5 and R15 from the gap detector timing circuit. Transistor Q4 is biased on by Q3
and provides a return to -12 volts (through delay adjustment potentiometer R10) for timing
capacitor C9. Potentiometer R10 is adjusted to provide a delay of approximately four character
frame periods at the low-density/speed rate. When the Hi/Low Density select input to LG is
at -12 volts (high density select), Q5 is biased on. When Q5 conducts, Q1 and Q3 are cut off
by the -7 volt level established at the common emitters by current flow through Q5 (the bases
of Q1 and Q3 are at 0 volts and -6 volts, respectively, thus the base-to-emitter voltages are
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positive and establish the cut off condition). When Q1 and Q3 are cut off, Q2 and Q4 are also
cut off, effectively removing delay adjustment potentiometers R5 and R10 from the gap de-
tector timing circuit. Transistor Q6 is biased on by Q5 and provides a return to -12 volts
(through delay adjustment potentiometer R15) for timing capacitor C9. Potentiometer R15 is
adjusted to provide a delay of approximately four character frame periods at the high-density/
speed rate.

ADJUSTMENT.

To check or adjust for the four character frame period, an oscilloscope must be
used to measure the timing delay between the leading edge of the last Write Strobe pulse and
the leading edge of the Write Reset pulse at pin 16 of A13. For low density, adjust potenti-
ometer R10 to obtain the time delay period listed in Table 1 for the applicable low-density/
speed combination; for high density, adjust potentiometer R15 to obtain the time delay listed
for the applicable high-density/speed combination.

TABLE 1
LCC GENERATE DELAY
(FOUR CHARACTER PERIOD)

DENSITY 36 IPS 45 IPS 75 IPS 112.5IPS | 120 IPS 150 IPS
200 cpi 556 psec 444 psec 267 psec 178 psec 167 psec 133 psec
556 cpi 200 psec 160 psec 96 psec 64 psec 60 psec 50 psec
800 cpi 139 psec 111 psec 67 psec 44 psec 42 psec 33 psec

DRAWINGS.

The schematic diagram and assembly drawing of the PCB are located in Section VII.
The logic diagram is located at the end of this special feature.

APPLICABLE PRINTED CIRCUIT BOARD DRAWINGS

CODE DESCRIPTION PART NO. SCHEMATIC ASSY DWG
LGB LCC Generator -B 3116076 3116075
36/45 Ips 3116072-10
75 Ips 3116142-10
112.5/120/150 Ips 3116073-10
LOGIC DIAGRAM
LCC: Generate (Dual Density) 3115776
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