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SECTION I 

GENERAL DESCR I PT ION AND 'SPEC I F I CAT IONS 

1 . 1 FUNCT I ONA~ __ OESCR I PT ION 

The DATUM NRZI Formatter provides for writing and reading IBM 

or USASCI I compatible 9 track 800 BPI and/or 7 track 800/556/200 BPI 

magnetic tapes. 

The NRZI Formatter provides a simpl ified computer oriented inter

face to minimize the task of interfacing to a digital computer. All major 

operations are performed automatically under control of the Formatter. 

Individual selection and operation with up t<;> four "Daisy 

Chained" tape transports is provided. 

The transports can be a mixture of 7 and 9 track, any two tape 

speeds, Read/Write (single stack head) or Read-After-Write (dual stack 

head) configurations. 

" 

Tape transport motion control, CRCC and LRCC generation, and 

checking, LRCC checking, inter-record gap generation and status reporting 

are included. All write clocks and delay times are derived from a crystal 

controlled oscillator. No "one shots" or RC delays are util ized. 

The NRZI Formatter is provided with a' selection capabi1 ity such 

that two formatters (NRZI or 1600 CPI phase encoded) can be "Daisy Chained" 

to one computer adaptor. This feature provides the capabi1 ity of mixing 

9 track 1600 CPI phase encoded, 9 track 800 BPI and 7 track 800/556/200 

BPI tape units or providing up to eight tape units via one computer adaptor. 

1- 1 



Ca~d ~pace and excess +5V power is available for computer 

adaptor (may be wire-wrapped) in the Formatter. 

liOn the Flyll operation (continuous read or write at maximum 

tape speed without stopping in each inter-record gap) is 

provided. 

Writes the IBM compatible file mark (7 or 9 track formats) 

and recognizes file marks. 

Provides for the "Editll feature (allovJs a record anyvJhere 

on a previously recorded tape to be replaced with an updated 

record). 

No cal ibration or adjustment potentiometers in the Formatter. 

All timing derived f~om crystal oscillator. 

Compatible to entire 12.5 to 75 ips tape speed range without 

eveQ changing crystals. Single field changeable jumper sel

ects the frequencies needed for the tape speed. 

Special low threshold data recovery feature provided for. 

Controls and indicator lamps are provided to allow: 

1. Switchable assignment of any tape unit number (0, 1, 2 

or 3) to any of the four tape units. 

2. Lamp indication of Formatter selection 

3. Lamp indication of tape unit selection 

4. Lamp indication of high or low density selection (7 track 

tape units,only) 

5. Lamp indication of odd or even parity selection (7 track 

tape units only) 

6. Remote or Manual control over density and parity selection 

(7 track tape units only) 

7. Power on/off. 
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1.2 PHYSICAL DESCRIPTION 

The DATU/"', 110de 1 5091 NRZ I Forma tter is des i gned to be moun ted. in 

a standard 1911 EIA rack. The Formatt~r has 5.25" front panel height and 

is 21" deep (a110\<J 211 more for I/O cable service loop). 

Top and bottom covers may be easily removed for access to inte

grated circuits. 

Input/output cable connections are made at the rear of the 

Formatter utilizing printed circuit edge connectors into which p~inted 

circuit cable termination cards can be plugged. 

Figure 1-1 illustrates the connectors for interfacing the NRZI 

Formatter to an external or an internal computer adaptor and to the tape 

units. There is room for a third card to plug into the basic chassis. to 

allow for the 1600 CPI Formatter which requires two card slbts. 

1.3 CONTROLS AND INDICATORS 

The Front Panel controls and indicators are illustrated in. 

Figure 1-2. 
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POWER 

FORMATTER SELECT 

UNIT SELECT 

UNIT SELECT 
INDICATOR LAMPS 

MODE 

DENSITY 

PARITY 

The power switch controls main power to the Formatter. 

Lamp indicates when the computer has selected the 

Formatter. 

Th~ four sl ide switches allow any unit number (0, 1, 

2, 3) to be assigned to any physical tape unit (tape 

unit A, B, C, or D). Only one tape unit should be 

assigned to a particular unit number. 

Indicate which tape unit is selected. 

Allows selection of density and parity for 7 track 

tape units to be under computer control (REMOTE) or 

under operator switch ~electable control (MANUAL). 

When the Formatter is in MANUAL MODE, the DENSITY 

switch ~ontrols the write/read density for 7 track tape 

units. 7 track tape units can be any ~ of densit'ies 

selected from 800/556/200 bits per inch. HI position 

selects the higher density of the pair, LOW selects 

the lower density of the pair. The indicator lamps 

give visual indication of the selected density whether 

under REMOTE or MANUAL control. The lamps are dark for 

9 track tape units. 

When the Formatter is in MANUAL MODE, the PARITY switch 

controls the selection of ODD or EVEN character parity 

for 7 track tape units. The indicator lamps indicate 

the selected parity whether under REMOTE or MANUAL con

trol. The lamps are dark for 9 track tape units. 
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1.4 SPECIFICATIONS 

Inter-record gap (7 track) 

Inter-record gap (9,track) 

Dimensions 

Weight 

Mounting 

Power 

Circuits 

Operating Temperature 

Storage Temperature 

Altitude 

Relative Humidity 

Interface Voltages 
(DTL 900 series or TTL 
7400 series compatible) 

.75 inch nom ina 1 (.69 inch 
minimum) 

.6 inch nom ina 1 ( . 54 inch 
minimum) 

Height ~ 5.25 inches 

Width 19 inches 

Depth - 21 inches 

25 pound maximum 

Standard 19" EIA Rack 

115 VAC ± 1 0% 

230 VAC ±10% 

160 watts maximum 

48-400 Hz frequency 

All s i1 icon 

OOto 50°C 

_40° to +70°C 

o to 20,000 feet 

10 to 95% (non-condensing) 

low:::: OV ±.4v 

high = 3.9V ± 1.5V 

The interface is designed such that an open circuit is inter

preted as a "high" signal. 

Figure 1-3 illustrates the configuratiori for which the 'interface 

has been designed. 

1.5 MAGNETIC TAPE FORMATS 

Figures 1-4 and 1-5 illustrate the I·Bt~ and USASCII magnetic 

tape formats for 7 track and 9 track tapes respectively. 
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OTL gL}4 or TTL 7lJ.16, 7L~37: 
7L}38 , 7lfl~O or equivalent 

- - -- ... -... - ... - _ .. 
CABLE i 

1_ .. _ .. _ _ __ __ _.__ ____ _ __ _ ._ __ _ _J 
OTL 8XX Series; TTL 71·~XX Series 
or equivalent 

Figure 1-3. lnterface Circuits 
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3. C~ANNEL P (PARITY) CONTAINS 000 DATA PARITY FOR BINARY TAPES: OR EVEN PARITY 
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Figure 1-4. 7-Track Format 
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NOTES' 
1. TAPE SHOWN WITH OXIDE SIDE UP. 
2. CHANNELS 0 THROUGH 7 CONTAIN DATA BITS II'J DESCENDING ORDER OF SIGNIFICAI~CE. 
3. CHANNEL P (PARITY) ALWAYS CONTAiNS ODD DATA PARITY. 
4~ EACH BIT OF THE LRCC I S SUCH THAT THE TOTAL NUl-mER OF "1" B' TS I N THAT TRACK 

(INCLUDING THE CRCC AND THE LRCC) IS EVEN. IN THE 9-TRACK FORMAT THE LRCC 
WILL NEVER BE AN ALL-ZEROES CHARACTER. 

5. IT IS POSSIBLE FOR THIS CRCC CHARACTER TO BE ALL ZEROES, IN WHICH CASE A 
READ DATA STROBE WILL NOT BE GENERATED. 

6. A FILE ~AlARK IS A SINGLE CHARACTER RECORD HAVING "111 BITS IN CHANNELS 3, '6, 
AND 7 FOR BOTH THE DATA CHARACTER A~D THE LRCC. THE CRCC CONTAINS ALL 
ZEROES. THE FILE MARK IS SEPARATED BY NORMAL IRG's (.6 INCH) FROM THE 
PREVIOUS AND FOLLOWING RECORDS. OPTIONALLY, A 3.5 INCH GAP CAN BE ERASED 
PRIOR TO WRITING A FILE MARK. 

Figure 1-5. 9-Track Format 
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SECTION I I 

INTERFACE 

2.1 INTRODUCTION 

There are two interfaces to the Formatter, one to the computer 

adaptor (~lOl for external adaptor or J2 for internal adaptor) and one 

to the tape units(J102). (See Figure 1-1, page 1-4.) 

If the internal adaptor is utilized, then connector J103 is 

available to interface -the adaptor to the computer. Datum printed circuit 

board #170189 is available for constructing the adaptor internally. The 

P. C. Board can accept up to 196 14 or 16 pin wire wrap sockets. 

The interface connectors are 100 pin Amp 583485-3 printed cir

cuit edge connectors \vhich mate to DATUM part number 170192 cable termin

ator printed circuit plug-in board. 

Individual stranded twisted pair wires should be used of 22 to 

26 AWG. Maximum length should be 6' for the computer adaptor interface 

and 20' (total) for the tape unit "Daisy Chain" bus. 

The twisted pair wire should have at 'least one twist per inch 

and minimum insulation thickness of .01 inch. 

The ground wire of each twisted pair should be terminated to 

ground as close-to the origin or destination of the signal as possible 

(within 6 inches maximum) to minimize ground loop currents "crossta1k" 

effects. 

The interfaces are listed in Tables 2-1 and 2-2. The terms 

wi th a I 'ba r" ove r them are 111ow" (OV) when ac t i ve and the te rms wi thou t 

a bar are "high" (+5V) when active. 
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2.2 FORMATTER/TRANSPORT(S) INTERFACE 

Table 2-1 1 ists the signals and the pins on which ihe signals 

appear. 

Table 2-1. Formatter/Transport(s) Interface 

'--"""" ~-'1'----' .--- ... ---------.... --.- ... ----.. ---. ..:.------.---... -.---_ ... ' ---.------..... -.. -.-- .... ------"----" .. ,,.--.. ------------. 
JI02 I J102 I 
P. Formatter to Transport p. l Transport to Formatter 

In - In I -
I Ii' 

60 

53 

58 

54 

34 

56 

36 

55 

44 

8 

94 

I 92 
I 43 

L{·6 

I 45 

-\ 48 
.\ 

! 50 
51 

49 

52 

37 

SLCTA l 
SLCTB I Transport 

SLCTC i Address I 

SLCTD 

SFC 

SRC 

RvJC 

OFC 

SWS 

OVW 

RTHl 

RTH2 

VIARS 

DDS 

WDS 

WDO 

\lID 1 

vJD2 

WD3 

WD4 

VlD5 

Control 

Write Data 
_ _ Strobe 

1 ; Not Used for , : 

IJ 7 Track NRZI 
I 

Write Data 

38 ~JD6 

42 vlDl 

40 HDP 
Total = 24 

; No t e s : ( 1) N R Z I F 0 rrn at t e rOn 1 y_ 
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64 

66 

62 

70 

57 

41 

76 

78 

80 

72 

74 

24 

14 

32 

18 

20 

28 

30 

10 

12 

6 

RDY 

ONL 

RHD 

FPT 

LDP 

EOT 

NRZ/PE TRAN$PORT 

Status 

SINGLE/DUAL HEAD, I 

LOW/HIGH SPEED 

7 TRK/9 TRK 

DDI 

RDP 

RDO 

RDl 

RD2 

RD3 

RD4 

RD5 

RD6 

RD7 

RDS (1) 

Total = 21 

I 
I 

I 
~ 

l· 
I 
1 

I 
I I Read Dat'a 
I 

I 
I 
I 
I 
t 

_J 

Read Strobe 



2.2.1 F6rmatter to Transport 

2.2.1.1 Transport Address 

SLCTO through SLCT3 - Transport Select Lines. Four select 

lines gated with the Formatter Address signal to select,one of the 

IIdaisy chained" transports. Developed by decoding the S'l and S2 

address 1 ines from the computer. adaptor. 

2.2.1.2 Control 

The control 1 ines activate the selected transport when it is 

"READY" and liON LINE". 

SFC - Synchronous Forward Command. A level whic~, when low, 

causes the selected transport to Ilramp'l up to speed and drive forward 

at the rated speed until the level goes back high. When switched to the 

h i g h 1 eve l, the t ran s po r t I I ramp s I I d ovm to hal t . 

SRC - Synchronous Reverse Command. A level which, when low, 

causes the same action as SFC except in reverse tape motion. 

R\4C - Rewind Command. A negative going pulse which causes the 

selected transport to revJind to load point. 

OFC - Offl ine Command. A negative going pulse which causes 

the selected transport to revert to manual cont ro 1 • Transport must be 

manually placed liON LINE" before it can again be operated. 

The offl ine command can be transmitted to a tape transport that 

is rewinding (even though the transport status indicates NOT READY). 

SWS - Set Write Status. The level of this signal is inspected 

within 20 microseconds after a SFC or SRC command is initiated to set the 
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selected transport to the write or read mode. This mode is mafntained 

until the next SFC or'SRC command is inftfated. 

The write mode within the transport is also switched to read 

mode if: 

a) A RWC or OFC command is received. 

b) Loss of interlock occurs. 

c) The transport is manually switched offl ine. 

OVW - Over Write. This signal is a level which causes the 

transport write current enable/disable to "rampll on and off to minimize 

rate of change of recorded inter block gap magnetism when rewriting 

a record in the EDIT mode. 

This signal level also causes the write current and DC erase 

head current to be turned off immediately after rewriting the new record 

(to keep from erasing the beginning of the next record). 

RTHl - Read Threshold 1. This level selects a high threshold 

for margi'nal checking of \'-Iritten records when utilizing a single stack 

head. This is usually ac60mpl ished by backspacing over a newly written 

record and then reading forward in the high threshold mode to perform a 

pa r i ty check. 

RTH2 - Read Threshold 2. This level selects an extra low 

threshold for recovery of very low qual ity signals (on transports so 

equipped). 

WARS.- Write Ampl ifiers Reset. This signal controls the early 

turn off of write and erase currents after rewriting a~record in the EDIT 

mode. 

The negative going transition of this signal initiates the 

write current turn off. In NRZI transports, this signal also generates the 

LRC clla racter. 
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DDS - Select high density." Low = select high density (for NRZt 

Formattcl· only) for 7 track transport. 

2.2.1.3 Write Data 

WDS - Write Data Strobe. This is a clock util ized to copy the 

write data (WOp and" ~JDO through WD7) in to the selected transport write 

fl ip-flops. The data levels must be static during WDS and the trail ing 

edge (positive going) of WDS is used to clock the fl ip-flops. The clock 

rate is twice the character r~te for 1600 CPt and at the character rate 

for NRZ t . 

WDP, WDO through WD7 - Write data. WDP is the odd parity bit, 

WDO is the most significant bit, and WD7 is the least significant bit. 

WDO and WDl are not used for 7 track NRZt operation. 

These signals are pr~sented to the selected irans~ort along 

with the WDS clock. For the 1600 CPt Formatter~ the first negative going 

transition (in writing a record) is the "zero bit" of the preamble. The 

write data is presented in phase encoded form. For the NRZt Formatter, 

the write data is presented in logic level form (low = logic 1, high = 
log i cO) . 

2.2.2 Transport to Formatter 

2.2.2.1 Status l'ines. 

RDY - Ready. A 1 eve 1 that is low ori 1 y \rJhen the se 1 ected t rans-

port is: 

a) t nterl ocked. 

b) Through the initial load or rewind to load point sequence." 

c) On 1 ine. 

d) Not rewinding. 

Note: A transport will go NOT Ready for approximately .5 second 

after reversing into load point and does not go Ready until approximately 

.5 second after termination of a Rewind. 
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ONL -"On 1 ine. A level that is low when the selected trans

port is manually switched on line (to place ~t under remote control). 

RWD - Rewinding. A level which is low while the selected 

transport is rewinding. The level remains low until the transport 

completes the automatic "return to load point" sequence but the transport 

does not become Ready until apPI-oximately .5 second after the R\>JD signal 

terminates. 

FPT - File Protect. A level which is low when the selected 

transport has a supply reel of tape mounted which does not have a write 

enable ring installed. 

LDP - Load Point. A level which is low when the selected trans

portis beginning of tape reflector is located under the photo sensor, 

interlocks are made, and the initial load or rewind sequence is completed. 

EaT - End of Tape. A level which is low when the end of tape 

reflector is under the photo sensor in the selected transport. This 

signal is not staticised and neither the positive or negative going 

transition is IIcleanll. 

NRZ/PE - Non Return to Zero/Phase Encoded. A level which 

reports the selected transport type. Low for NRZ type, Htgh for PE type. 

SINGLE/DUAL - Head Stack. A level which reports the selected 

transport head type. Low for sing 1 e stack, High fo r dua 1 stack lI.read 

wh i 1 e yJr it i ng" . 

Low/High - Transport Speed. A level YJhich reports the selected 

transport tape motion speed. 

Low = low speed 

High = high speed 
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2.2.2.2 

2.3 

2.3. 1 

7 TRK/9 TRK - Transport Type. 

Low = 7 track 

High = 9 track 

DDl - Data Density Indicator 

Low = High Density Selected 

High = Low Density Selected 

Read Data & Read Clock 

RDP, RDO through RD7 - Read Data. 

a) 1600 CPI Formatter: 

Read Data from the selected transport is identical to the 

vJrite data wave forms suppl ied to the transport. There is 

no read strobe. 

The Phase Encoded signals are high during an Inter Block Gap 

or when the tape is not in motion. In the forward direction 

the first negative going transition is the zero bit of a 

preamble. In the reverse direction the first negative going 

transition is the last IIphasell transition of the postamb1e 

hence the zero bit transition will be a positive going 

transition in read reverse. 

b) NRZI· Formatter: 

Read Data is in logic level fonn (low = logic 1, high ~ 

logic 0) and is presented along with a negative going read 

strobe (RDS). 

FORMATTER/COMPUTER ADAPTOR INTERFACE 

General 

Table 2-2 1 ists the signals and pins for the Formatter/computer 

adaptor interface. 
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All signals from the Formatter to the Computer Adaptor may,be 

IIdaisy chained 'l to a second Formatter such that one of the two Formatters 

may be addressed to operate with the Computer Adaptor. In order to accom

plish this, all such signals are "lo\.'J active" open collector cable driver 

integrated circuits capable of sinking 25 ma. This allows all such ~ignals' 

to be terminated with resistors to +5V at the Computer Adaptor. 

2.-3.2 Formatter to Computer Adaptor 

2.3.2. 1 Status 

Most of the status signals are generated by latch fl ip-flops 

that retain the occurrence of the status until the next command is 

accepted by the Formatter (or the Formatter is deselected). 

Some of the status s~gnals are levels from t~e Formatter or 

from the selected transport that are gated with the Formatter address line 

hence are not reset by the command clock. These status signals are marked 

by note 1 in Table 2. 

EGTS - End of Tape Staticised. When low, the EGTS level indi

cates selected tape transport is on or has passed over (in the forward 

direction) the EOT reflective tab. The EOTS signal rem~ins low until a 

Ilreverse direction" command (such as rewind, backspace or read reverse) 

is accepted by the Formatter. Thus the program only need theck for EGT after 

completion of writing each record. 

EOTS is also reset by power on, or the EXT RESET signal from the 

Computer Adaptor. 

REJECT - Rejected Command Status. Goes low when the command 

accompanying the command clock (STROBEC) is rejected by the Formatter. 
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Table 2-2. Formatter/Computer Adaptor Interface 

JI01/J2 Computer Adaptor J101/J2 
I 

Computer Adaptor to Formatter Formatter to I 
I 

'p i ns Pins i 

! 
- , --I -- 71 i FAD1 59 EOTS 

\ 

80 REJECT 91 1 S 1 Addressing i ~ 
73 1) 5) 7 TRI( 84 S2 I 

\ ---) 

24 1) NRZ 1 
I 

22 1) SINGLE 5 I STROBEC Command 
20 1) LOvl I Clock \ -
87 TMER 92 I EXT RJCT I 

I ! 
93 PARITY ER Status 90 i SET REV 

I 
70 FM I 32 ! SET WCC I 

95 1) RDY 55 ! SET \~FH \ 
! 

9 1) RWDG ! 57 ! SET GAP I Commands 
43 1) FPT 89 ~ SET FSR 

I I 
i 

47 1) LOP 58 i SET RCC t ! 31 HCC 64 SET ClR 
I 38 RCC 68 S ET RE\~ 

~ IDENTS 61 I SET OFl I 
---1 

li) CERS I 

- I -~ 

- 66 , 3) GEN ODD PARITY' - ! 3) i 19 RP 
! 

77 I HI DENSITY : 
15 RO 6 I THRl 
26 RT I 8 THR2 Modes I I 17 R2 I 85 ED IT . 

~ 

25 R3 Read Data 1 63 [ 3) TRD 
11 R4 & Clock i 75 t STOP SPACE 1 I I 

30 R5 . 29 I 3) CD __ ..-1 i 
I 13 R6 ! 

I I -1 
28 R7 ! 37 BO i 
21 RSTROBE - ! 62 BT 'i ' 

39 B2 
94 CBUSY 42 B3 
65 DBY 45 B4 Wri te Data 
78 2) RCAS 52 B5 
82 DATA FLAG Data Trans- I 46 B6 

" 
fer Flags-

69 WRMSB v/rite Most 49 B7 
S i g n if. By t e:> 

76 RJCT Rej ect pu 1 sec' 
~ 79 C K \olD CNI Check Word 7 W/R ACK Data Transfer I 

, Count Pul seo Acknowledgeo let 1 
34 ClK Clock 72 HAL T Last Word ! on ro 

. TranSferred"J 
88 'WRP Write Clock 67 EXT RESET 

I Precedeo 
I Total == 36 Total == 33 I 

Lw~ 

1 ) Status levels not reset by acceptance 1+) Always 0 (open circuit) from NRZI 
of new command. Formatter. 

2) Always 1 when 1600 Formatter is 5) Alvlays 0 (open c i rcu i t) from 1600 
addressed. Formatter. 

3) Not used by 1600 Formatter. 
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The reject status is needed to keep the computer program from 

"hanging Up" vJhen it issues a command that the Formatter can l ~ perform. 

Normally the computer adaptor .is designed' to interrupt the program when 

the commanded iunction terminates (based on the Fonnatter returning to the 

NOT busy state). If the Formatter can1t perform the commanded functi6n, 

the RJff pul se can ,be, uti 1 ized to set the interrupt. \~hen interrupted, the 

REJECT status line can be 'inspected by the program (before going on to the 

next function) to ascertain if the command was accepted. 

The fol lowing conditions cause a reject: 

a) Formatter busy with transport motion or selected transport 

busy and any command other than a clear is issued. 

b) Reverse motion command issued while at BOT. 

c) \·/rite command issued whi Ie no write ring. is .installed on 

selected transpo~t. 

d) Any "external reject ll condition exists in the computer 

adaptor (a typical use is detection of a non-valid command 

code). 

7 TRK - Seven Track Tape Transport Selected. Available only if 

tape unit is equipped to supply this status. 

Low = 7 track transport is selected. 

High = 9 track transport is selected. 

NRZ - Non Return to Zero Tape Transport Selected. Available 

only if tape unit is equipped to supply this status. 

Low NRZI transport selected. 

High = 1600 PE transport selected. 

SINGLE - Single Gap Head Transport Selected. Available only 

if tape unit is equipped to supply this status. 

Low = Single Gap Head (Read/Write). 

High = Dual Gap Head (Read while writing). 
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LOW -·Low Speed Tape Unit Selected. Available only if tape unit 

is equipped to supply this status. 

Low Low Speed. 

High::: High Speed. 

TMER - Data Transfer Timing Error Status. 

LOvJ ::: Error. 

H i g h No E r ro r . 

Level that indicates detection of computer adaptor failure to 

transfer a character before the next character transfer is required. This 

check is performed both in write and read modes. 

Parity ER - Parity Error Status. 

Low::: Error 

Level that indicates error condition was detected on last operation. 

a) 1600 CPI Formatter: 

1. Correctable error occurred (CERS will be low also). 

'2. Uncorrectable error occurred (CERS will- be high). 

3. False preamble or postamble was detected. 

4. SkevJ error. 

5. Multi track dropout. 

For an error condition consisting of a vertical pari.ty error 

without a corresponding single track dropout the PARITY/ER line will be 

pulsed low during Read Clock (RSTROBE) time to tag the character in question. 

b) NRZI Formatter: 

1. LRC error occurred. 

2. VRC error occurred. 

FM - File Mark Status. 

Low ::: File mark detected. 

High No file mark detected. 
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RDY - Ready Status. 

Low - Selected transport is ready. 

High = Selected tran~port is not ready. 

RWDG - RevJinding Status. 

Low = The selected transport is rewinding or is not 

ready yet after a rewind. 

High The selected transport is not rewinding. 

The RvIDG status flip-flop doesnlt indicate termination of 

rewind until the transport also indicates READY (if a single transport 

is commanded to rewind and the Formatter waits until the rewind terminates). 

In mUltiple transport systems it is possible to initiate rewind on one 

transport, select and operate another transport, and then re-select the 

first transport and find that it is not reporting the rewinding condition, 

yet isnlt ready (because it stays not ready for approximately .5 second 

after termination of rewind). For this r~ason, the co~puter program 
, 

should al\tJays check for ready status as vJell as IIdone rewindingll before 

proceeding after any rewind on mUltiple tape systems. 

FPT - File Protect Status. 

Low = Selected transport is protected against writing 

(no write ring installed on supply reel). 

High = Writing is enabled. 

LDP - Load Point (see LDP under section 2.2.2.1) 

Low = Selected transport is at BOT. 

High Not at BOT. 

WCC - Write Mode. Level that indicates when the Formatter is 

writing a record. 

L ow \~ r i tin g . 

High = Not writing. 

Typically used with Ilunpackll signal vJRIV\SB to control the computer 

data requests and computer adaptor to Formatter write strobes (W/R ACK) when 

unpacking a computer word into two tape characters. 
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RCC - Read Mode. Level that indicates the Formatter is 

performing a read operation. 

Low == Reading 

High == Not reading 

Typically used to indicate "data transfer direction" to the 

computer and to disable detection of read mode record length error logic 

(on the computer adaptor) when not reading. Also disables the read mode 

control of the computer adaptor data transfer control logic even though 

read strobes are received for "read while write ll operations. 

IDENTS - 1600 CPI Identification Status. 

Low == 1600 CPI tape identified at BOT. 

Signal s 'detection of 1600 CPI "Burst" when selected tape is 

commanded to move off BOT. (1600 CPI Formatter only) 

2.3.2.2 

CERS - Corrected Error Status. 

Low == Single track error was corrected by the 1600 

Formatter in the last record. Always logic 0 

(open circuit) from NRZI Formatter. 

Read Data & Clock 

The read data is completely "bufferedll in a special register 

(supplied on the Formatter) such that no external register in the computer 

adaptor is required. The data is allowed to change just before the leading 

edge of the read strobe pulse (RSTROBE) and is static throughout RSTROBE 

and until the leading edge of the next RSTROBE pulse. 

The RSTROBE pulse actually isn't needed for simple 8 bit single 

character interfaces to computers but is included to allow more sophisti-, 

cated computer adaptors to be' bu i 1 t \Jlh i ch IIpackll success i ve pa irs of tape 

character into a 16 bit word for computer entry. In this case, at least 

8 bits must be stored on the computer adaptor. 
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The DATA FLAG Control signal goes low at the trailing edge of 

the RSTROBE pulse to signal that read data is ready for output from the 

Formatter. The computer adaptor must respond with W/R ACK before the 

next RSTROBE pulse occurs or the data transfer tim i ng e r ro r (THER) will 

latch. 

RSTROBE - Read Strobe Clock. Negative gofng pulse that can be 

utilized to clock the levels present on the data 1 ines into an external 

register. Normally also used by the computer adaptor to detect read 

record lengths that are longer than expected by gating with a signal that 

indicates all the characters asked for by the computer program have been 

input. If more RSTROBE' s occur, after this signal ind~cates that the 

record length asked for has been input, then the record is longer than 

expected. 

2.2.2.3 Control 

CBUSY - Controller Busy. 

Low = Controller busy. 

High = Controller not busy. 

Goes low at the leading edge of the STROBEC command clock when 

a new command is accepted and remains low until the operation has finished 

and all tape motion has ceased. 

The offline command does not cause the controller to go to the 

busy state and the rewind command can be jumper selected to not cause the 

controller to go to the busy state. 

The ~omputer adaptor normally makes use of CBUSY to inhibit new 

commands. However, for continuing with writing or reading "on-the-flyJl, 

the computer adaptor logic can ignore the CBUSY level and initiate the 

next command ~hen the DBY (data busy) signal terminates at the beginning 

of the IRG (inter-record gap). 
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DBY - Data Busy 

Low = Data.write or read portion of operation is in 

proc·ess. 

The DBY does not occur for offline, rewind, or clear & select 

type commands. 

The'DBY signal begins after the initial "Up to Speed" delay 

transpires and remains low until the motion com~and 1 ine (SFC or SRC) 

to the selected transport is terminated. At this time the transport 

begins deceleration to stop in the inter-record gap. If continuous "on

the-flyll operation is desired (to halve the amount' of time required to 

traverse the IRG) then the computer adaptor can initiate the next command 

immediately after DBY terminates rather than waiting until CBUSY terminates. 

The only restrictions are that the next command must be the same type and 

direction as the preceding command. 

The computer adaptor is usually designed to notify' the computer 

program when DBY terminates and it is left up to the computer program to 

read status (to determine if the last command terminated correctly, check 

that the neVJ command is of the same type and di rection as the old, and 

issue the new command). 

Commands are Iltyped ll as to vJhether they are read or write 

commands as follows: 

Command Types 

Space Fon",a rd 
Space Reverse 
Read Record Forward 
Read Record Reverse 
Test Read Forward 
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RCAS ~ Read Clock Activity Sensor. Used in'NRZI Formatter 

to separate the CRC/LRC characters from the d~ta character in a read 

forward operation. In NRZI Formatter, low == data portion of record. In 

read reverse operations, RCAS does not separate the CRC/LRC characters from 

, the data hence the program must expect one or two more characters to be 

input than in the read forward mode and must discard the'CRC/LRC characters. 

This may be done for the 9 track case by setting the record length to two 

characters more than in the forward mode. Since the CRCC may be all zero, 

program would have to test the record length error status to find out 

whether to discard: 1. The first character only (LRCC) if record is too 

short. 2. The first two characters (LRCC & CRCC) when the record is the 

expected two characters longer than in the forvJa rd mode. In the 7 track 

case the record length must be set to one extra character (only LRCC is 

generated for 7 track) and the record length error status inspected to 

determine whether to discard the first character or not. If the record is 

the expected one character longer, the first character (LRCC) must be dis

carded. If the record indicates that it is too short, then the LRC char

acter must have been zero hence the first character is data and should be 

retained. 

For 1600 CPt Formatter, the signal is switched low and held there 

as long as the 1600 CPI Formatter is addressed. 

DATA FLAG - Data Transfer Request Flag. 

Low == transfer request active. 

The data flag is utilized for ~ write and read functions. 

It is cleared by the leading edge of the W/R ACK pulse from the ~omputer 

adaptor. 

In the case of writing, the data flag is set one character time 

before the character is needed hence the amount of time allowed before the 

W/R ACK pulse must be received is dependent solely upon the tape speed. 

If the \oJ!R ACK pulse is' not received in time, the Tt1ER (data transfer error) 

status latch is set. 
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In the case of reading, the data· flag is set at the trail ing 

edge of the read strobe (RSTROBE) pulse. Due to tape speed variations 

and bit crowding effects, the worst case time allowed may be as short as 

one-half the character time but is also directly dependent upon the tape 

speed. If the W/R ACK pulse is not received before the next RSTROBE is 

generated then the TMER latch is set. 

WRMSB - Write Most Significant Byte. 

Low Odd characters 

High = Even ch3 racters 

Fl ip-flop that toggles to the opposite state for each character 

to be written on tape to allow 16 bit computer words to be easily lIunpacked" 
into two 8 bit tape characters by the computer adaptor. 

Not needed for simple 8 bit transfer modes of operation. 

----WRMSB is switched shortly before DATA FLAG is set and is static 

throughout DATA FLAG time hence can be gated with DATA FLAG to determine 

whether to set the computer data request flag or to generate the W/R ACK 

signa 1 bac k to the Fo rma t te r vJhen "unpack i ng". 

RJCT - Reject Pulse. Negative going pulse which sets the REJECT 

status fl ip-flop. 

This pulse can be util ized by the c6mputer adaptor to trigger 

the interrupt normally set by the DBY or CBUSY termination. 

The computer program should always check status after a command 

operation signals completion to determine if the command was accepted 

& performed correctly or if the command was rejected. 

CK WD CNT - Check Word Count pulse. Negative going pulse at 

the end of each record which is usually used by the computer adaptor to 
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set a "record length errorll status bit if the record read is shorter 

than expected. 

Usually gated with signal in computer adaptor that signifies 

that the record length expected by the computer program has been input. 

If this signal isnl} .. ~~t vJhen CK \olD CNT pulse occurs then the record must 

have been shorter than expected. 

ClK - Clock. Clock derived from crystal oscillator on formatter. 

WRP - Write Pulse Precede. Pulse that precedes write flag (DATA 

FLAG) which may be util ized to test for data transfer complete before the 

next one is initiated. 

2.3.3 Computer Adaptor to Formatter 

General 

The computer adaptor driver circuits to the Formatter should be 

capable of sinking 30 milliamps when at the low level. They need not sup

ply any current when at the high level since resistor termination1s to +5V 

are supplied within the Formatter. The drivers are not ,required to be 

i'open col1ectorl' types however (since no I'wired orll function is utilized). 

2.3.3.1 Addressing 

FADl - Formatter Address 

low = Formatter #1 addressed. 

High = Formatter #0 addressed. 

This level must remain static throughout execution of any command. 

The Formatters have capabil ity of jumper specifying whether their address 

is 0 or 1. 
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'Sl, S2 - Transport Select Address Lines. These levels are 

decoded by the Formatter to select one of th~ four transports. The 1eve1~ 

must ~emain static throughout any operations except Rewind. A transport 

can be commanded to rewind and a different transport selected immediately. 

Sl S2 TaEe Unit Selected 

Low Low 0 

High Low 1 

LOltJ High· 2 

High High 3 

2.3.3.2 Commands & Command Clock 

Genera 1 

The commands are stored in the Formatter by the command clock 

pulse if the command is not IIrejected ll by the Formatter. 

CBUSY is set at the trail ing edge of the command if the command 

is accepted. When the CBUSY signal terminates, the operation has been 

completed by the Formatter and the Formatter is ready to accept another 

command. 

Commands - The off1 ine command never causes CBUSY to set and 

CBUSY set upon rewi nd command a,cceptance is jumper se 1 ectab 1 e. 

The command signals must be static from 100 nanoseconds before 

the leading edge to 100 nanoseconds after the trail ing edge of the command 

clock. 

Table 2-3. illustrates the valid Formatter functions and the 

corresponding command 1 ines that are required to be "high" in order to 
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initiate the associated function. All other command 1 ines must be IIlow" 

with the exception of EXT RJCT which over-rides all other commands. 

Command Clock. The command clock (STROBEC) must be a positive 

going pulse of 100 nanoseconds (or more) 'pulse width. 

Table 2-3. Commands 

Formatter Function Command Signals IIHigh" 

1 ) Wri te File Mark SET WFM 

Erase 3" Gap then vI r i t e F i 1 e Mar k SET WFM/SET GAP 

1 ) Wri te Record SET WCC 

Erase 311 Gap then Write Record SET WCC/SET GAP 

2) 3) Space Forward SET FSR 

1) 2) 3) Space Reverse SET REV 

3) 4) Read Forwa rd SET RCC 

3) 'Read Reverse SET RCC/SET REV 

Erase 3" Gap SET GAP 

Reject 5) EXT RJCT 

Clear SET CLR 

RevJi nd SET REW 

Offl ine SET OFL 

5) overrides all other commands. 

4) can be in either normal or test read mode. 

3) can be read in various read threshold modes. 

2) can be mUltiple record spacing under control of STOP SPACE mode. 

NOTES: 1 ) can be in edit or normal modes. 

2.3.3.3 !"'odes 

The mode 1 ines are levels vJhich are not stored in the Formatter 

by the command clock hence must be stored by the computer adaptor. They 
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must all remain static (with the exception of STOP SPACE) throughout exe~ 

cution of a command by the Formatter. 

GEN ODD PARITY - Generate Odd Parity. This iine is ignored by 

the 1600 CPI Formatter. The NRZI Formatter uses it to control parity' 

generation for 7 t~,~~k.,tapes (if in the REI·WTE parity control mode). 

Low = even parity, high = odd parity. 

HI DENSITY - Select High Density Write Mode. The 1600 CPI 

Formatter ignores this 1 ine. The NRZI Formatter util izes the line to 

control High/Low write density selection for 7 track tape transports (if 

in the REMOTE density select mode) high = low density, low = high density. 

THRl - Sele'ct Read Threshold One. Used for single track head 

transports to enable a marginal read ampl itude check t~ b~ made immediately 

after writing each record (by b,ackspacing then reading ,forvJard) to determine 

whether that section of tape, should be erased and the record, re-written 

further down the tape. 

Low = Marginal threshold (high threshold). 

High = Normal threshold. 

THR2 - Select Read Threshold Two. Used for transports equipped 
" 

with the extra low read threshold capabi 1 ity for recovery of low a'mpl itude 

data. 

Low = Extra low threshold. 

High Normal threshold. 

EDIT - Edit Mode. Enables records to'be replaced with equal 

length records anywhere on a tape. 

Low = Edit mode. 

High = Normal mode. 

The record to be replaced must first be backspaced over in the 

edit mode (to position the 'tJrite head correctly) then re\~Jritten in the 

edit mode (to cause the erase head and write current to be turned off 
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immedi ately at the end of the record before tl-ie erase head erases into the 

following record). 

TRD - Test Read Mode. 

Low = Normal mode. 

High = Test read mode. 

Not used by 1600 CPI Formatter. The NRZI Formatter utilizes 

the 1 ine to control access to the CRC/LRC characters (when reading forvJard) 

for diagnostic and maintenance purp?ses. In test read mode, the data flag 

is allowed to trigger for the CRC/LRC characters. 

STOP SPACE - Stop Forward or Backspacing. 

High = Normal (Formatter spaces 1 record for each 

command). 

Low = Continuous spacing. 

The DBY signal can be used by the computer adaptor to count the 

number of records spaced over to determine when to switch STOP SPACE high 

to terminate multiple record spacing. The leading edge of DBY should be 

used to count-records and switch STOP SPACE. 

CD - Core Dump Mode. 

Low = Core dump mode. 

High = Normal mode. 

Ignored by 1600 CPI Formatters. The NRZI Formatter utilizes 

this line to operate 9 track tape machines in a 7 track mode where in 7 

track type file marks are written and detected. This mode is necessary 

for compatibi 1 ity with some computer systems in the field. 

2.3.3.4 Write Data 

The write data consists of eight lines which must be stable 

during the W/R ACK pulse transmitted from the'computer adaptor to the 

Formatter. Odd parity is generated in the Formatter for recording. 
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A write data storage register is included in the Formatter so 

that none is required in the computer adaptor. 

BO through B7 are the write data 1 ines. BO is the most signi

ficant bit. (low = logic 1, high = logic 0). 

2.3.3.5 Control 

W/R ACK - Write/Read Acknowledge. This negative going pulse 

is used to ackno\'Jledge the DATA FLAG request for data transfer in both 

read and write operations. The pulse must be at least 100 nanoseconds 

wide. 

In the write operation the W/R ACK pulse is used to clock the 

levels present on the BO through B7 1 ines into the Formatter write storage 

register and to reset the DATA FLAG fl ip-flop. 

In the read operation the W/R ACK pulse is merely used to 

reset the DATA FLAG fl ip-flop. 

The leading edge of the W/R ACK signal is delayed in the 

Formatter and util ized to reset the DATA FLAG flip-flop such that the 

Formatter DATA FLAG signal can itself be gated at alternate character 

times onto the \~/R ACK 1 i ne to reset i tse 1 f (i n IIPack/Unpack" modes of 

operation). This is useful since actual data ·transfers with the computer 

must take place only for every other tape character time yet the Formatter 

data transfer requests must be serviced for every 8 bit tape character 

(since it only provides storage for one 8 bit tape character). 

Halt - Halt data transfer. 

The. signal is used to initiate termination of writing a re~ord 

or to terminate data transfer requests (DATA FLAG) from the Formatter when 
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reading a record. The signal is normally low and should go high after the 

last H/RACK pulse to signal termination of the record. f~ust .remain high 

until the next command is issued. 

In the write operation, the 1600 CPI postamble (or the NRZI 

CRC/LRC character)~are written and a portion of the inter-record gap is 

erased before the tape transport begins to decelerate to halt in the IRG. 

In the read operation, the Formatter continues on until the true 

end-of-record is detected before initiating the halt in IRG process. 

EXT RESET - External Reset. The external reset line allows the 

Formatter to be cleared to initial conditions from such signals as the 

computer IIstart ll button etc. 

LOVJ = Reset 

High = Normal 
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3.1 I NTRODUCT ION 

SECTION III 

THEORY OF OPERATION 

Model 5091 

This section contains information on the operation of the 

Model 5091 NRZI Magnetic Tape Formatter. 

The information in this section is divided into two major 

topics. A discussion of the block diagram (Figure 3-1) is presented 

first, to provide an overall functional description and to illustrate 

the relationship between the Formatter, the tape transports, and the 

computer adaptor. A discussion of the command execution, illustrated 

by timing diagrams, describes operation of the Formatter circuitry 

during execution of computer-originated instructions. 

The Formatter performs three basic functions. These are: 

1. Control 

2. \·/rite 

3. Read 

The Formatter provides control over the selected tape unit 

including all timing necessary to automatically perform all write, read, 

rewind, space forward or back\tJa'rd, and rewind commands. 

Upon completion of the commanded operation, status is pro

vided so that the computer can ascertain whether the operation was per

formed correctly. 

The Formatter performs all the write functions for erasing 

tape, writing a file mark or writing a record of data. A 3.5 inch gap 
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is automatically erased before the first record when starting from 

beginning of tape (BOT). The correct timing delays for erasing the 

inter-record gap (IRG) is provided and the file mark code is developed 

by the Formatter. 

The task of writing is reduced to mere transfer of the 

characters on a demand-response basis for the computer adaptor logic. 

The Formatter also reduces the reading and spacing operations 

to a minimum by performing all parity checks and positioning of the 

head in the IRG's automatically. The task of reading is reduced to 

transfer of the characters on a demand-response basis. 

The Formatter can accommodate as many as four magnetic tape 

transport units simultaneously. All input/output signal 1 ines are 

daisy chained to the multiple tape transports, while a single select 

1 ine is wired to each individual tape transport. Only the selected 

tape transport unit will respond to the Formatter commands. 

3.2 BLOCK DIAGRAM 

A simpl ified block diagram of the NRZI Formatter is shown 

on Figure 3-1. The block diagram i11ustrates the various functions per

. formed by the standard 7-track, 9-track NRZI Formatter and shows the 

relationship between the Formatter, the tape transport units, and the 

computer adaptor. 

Th~ circled numbers refer to the ilLogic Diagram Number" on 

which the indication function is drawn in detail. This number is located 

in the lower right hand corner of the detailed logic drawings. 
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3.2. 1 . Command Register & Val id/Reject Logic 

When a command is output from the computer,' the command 

and a strobe pulse are del i'vered from the computer adaptor to the 

Formatter val id command detect logic. If the command is acceptable, 

a valid clock is ge~erated to enable the command to be loaded into the 

command reg is te r . I f the command is not va 1 i d, a 11 rej ect" pu I se is 

returned to the computer adaptor. Each val id clock initiates a system 

reset (SRS) pulse, which is, in turn, used to reset the Formatter to 

initial conditions. 

3.2.2 CBUSY 

The val id clock also sets the controller busy fl ip-flop. 

The controller busy fl ip-flop normally is ~sed by the computer adaptor 

to signal termination of all commands. The transport contro~ logic resets 

the controller busy fl ip-flop after all tape motion has ceased for the 

commanded function. If "on-the-flyll writing or reading is desired, the 

Data Busy status ,must be util ized by the computer to initiate the next 

command as soon as Data Busy terminates. 

3.2.3 Transport Control 

The transport control logic develops the forward, reverse, 

rewind and offl ine commands to the selected tape transport unit under 

control of the command register and the state counter. 

3.2.4 Formatter Select 

The Formatter select logic allows a Formatter to be assigned 

the number zero or one so that two Formatters can be "Daisy Chain" con

nected to one computer adaptor to provide up to eight transports or a 

mixture of NRZI and 1600 CPI Phase Encoded Transports. 
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3.2.5 Tape Unit Select 

The Tape Unit Select switches allow the operator to assign 

unit numbers 0, 1,2 or 3 to any of the four tape units. This allows 

physical tape units to be switched without requiring changes to the 

computer program. Indicator lamps give visual indication of which tape 

unit is selected. 

3.2.6 State Counter and Main Control 

The State Counter breaks the major operations (such as 

write and read) down into successive sub "states" that are sequentially 

stepped through to perform the operation. These states are: 

State Count Function 

o 
1 
2 

-3 
4 
5 
6 
7 

Rest· 
Prede1ay (not BOT and not 3 inch gap) 
Predelay (BOT or 3 inch gap) 
Write or Read execution 
Postde1ay 
Forward Motion Halt time out 
Reverse Motion Halt time out 
Rewind or Clear execution 

The"de1ay" and "time out" states all use the Delay Counter 

to determine when the state count should terminate and the nex~ state 

count entered. These delay count times vary dependent on factors such as: 

1. Tape speed 

2. Single or dual stack head 

3. Edit or normal mode 

4. Reverse or Forward motion 

5. Seven or nine track tape unit selected 

The pre and post delays are uti1 ized to erase the inter-record 

gaps (IRG) and to halt the head in the correct position in the IRG when 

reading. 
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State a (the II res t" state) is the state the Formatter 

enters after completing an operation. 

State 1 (Predelay) is used to wait for the tape unit to get 

up to speed and to erase part of the IRG when writing. State 1 is used 

for predelay when not starting from BOT or not erasing a 3 inch gap. 

State 2 (Predelay) is similar to State except a longer 

delay is implemented to handle the 3 inch gap erased automatically at 

BOT and for the erase 3 inch gap command. 

State 3 (Write or Read Execution) is the State during which 

the record is written or read. When reading, State 3 is terminated when 

no more read strobes occur (indicating the IRG has been reached). 

IRG detection is also used to terminate State 3 for write 

operations when util izing a dual stack read-after-write tape unit (so 

that the written record can be checked for correct parity). For single 

stack writes, State 3 is terminated as soon as the LRC character is 

written at the end of the record. 

State 4 (P~stdelay) is util ized to halt the head in the 

correct position in the IRG when reading. When writing, State 4 post

delay erases a portion of the IRG. 

State 5 (forward motion halt time out) retains memory of the 

forward direction of motion during the time interval after the tape unit 

has been commanded to stop until the unit actually stops (to delay ter

mination of the CBUSY signal until the tape unit has completely halted 

in the IRG). 
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The DBUSY status terminates when State 5 is entered so 

that successive "writes" or successive \lr~ads" may be executed on the 

fly without stopping in the IRG's. 

State 6 (reverse motion halt time out) is similar to State 

5 except for reverie motion commands. When performing on-the-fly 

operations, successive commands issued after DBUSY terminates but before 

CBUSY terminates must be of the same type. A read cannot fol Iowa 

write and a forward motion command cannot follow a reverse motion com

mand (or vice versa). There is, of course, no such, restriction if the 

commands are not issued until after CBUSY terminates. 

State 7 (Rewind or Clear) is entered upon issuance of a 

rewind or clear command by the computer. The State is terminated when 

the tape unit finishes rewinding. 

3.2.7 Status Register 

The Status Register stores both tape unit and Formatter 

status so that the computer can inspect the results of an operation after 

the operation is completed to find out whether the operation was com

'pleted correctly or some other action needs to be taken~ 

The status of the selected tape unit and the Formatter are 

available for access by the computer at any time. 

3.2.8 Pa r i ty Cont ro 1 

The Parity Control logic provides manual or program control 

over selection of odd or even parity for 7 track tape units. Odd parity 

is automatical Iy selected for 9 track tape units. The output (odd parity) 

is used by the parity Generator and check logic. 
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3.2.9 Parity Error Detect 

The Parity Error Detect logic searchs for one or more parity 

errors in each tape record. Any detected errors causes the Parity Error 

Status bit to be set. 

The read control logic util izes the Read clock Actitity 

Sense logic(RCAS)output to enable the Parity Error Detect logic to in

spect the Character Parity Check output ~ during the data portion of 

a record (since CRCC (9 track) and LRCC (7 track) can exhibit either 

odd or even parity). 

The output of the LRC Check .logic is inspected only after 

the entire record (including CRCC and LRCC) has been read. 

3.2.10 Character Parity Check 

The Character Parity Check logic checks each character read 

from tape for either odd or even parity under control of the Parity Control 

Logic. 

3.2.11 LRC Check 

The longitudinal Redundancy Character Check logi~ checks for 

an even number of l's for each individual track down the length of the 

record including the CRC and LRC characters. 

3.2.12 Read Data Storage Register 

The Read Data Storage Register stores each tape character at 

the leading edge of the Read Strobe in such a manner that the Read Data is 

static to the computer adaptor interface throughout the entire period until 

the leading edge of the next read strobe occurs. This deletes the require-
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mont for a storage register on the computer adaptor which would other

wise be required to retain the data for the maximum possible time after 

the Data Flag is set to give the computer the maximum amount of time to 

accompl ish the data transfer. 

The outputs of the Read Data Storage Register are routed 

to the rest of the logic where read data is util ized on the Formatter. 

3.2.13 Read Clock Activity Sense 

The Read Clock Activity Sense logic is utilized to seperate 

the data portion of each record from the CRC and/or LRC characters in the 

forward direction. Thus the Set Data Flag (in the Read Control logic) 

is allowed to operate only for the data portion of the record which 

"strips" off the CRC and/or LRC characters. 

The check word count (CKWDCNT) pulse occurs just after the 

last data character but before the CRC or LRC character's Read Strobe 

destroys the contents of the Read Data Storage Reg i ster. The CI\\·JDCNT 

pulse is del ivered to the Computer Adaptor interface where it may be 

util ized to create an extra data transfer request to the computer for the 

case where an odd number of characters \/Jere read from tape and the "Pack" 

mode of operation is being util ized. The CKHDCNT pulse is also typically 

util ized on the Computer Adaptor to determine .if the expected number of 

characters \vere read from tape to create status bits which can inform the 

computer that the record was too long, too short and/or contained an odd 

number of tape characters. 

3.2. 14 File Mark Detect 

The File Mark Detect logic checks for 7 track or 9 track file 

marks dependent on which type of tape is selected. The EOF status bit is 
J 

developed if a fi le work is detected in a forwards or back\:Jords direction. 
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3.2.15 Read Control' Logic 

The Read Control Logic controls data transfer during State 3 

until the IRG is detected at which time the Postdelay (State 4) or one of 

the Halt delays (State 5 or 6) is entered. 

The Set Data Fl ag signal is generated for each Read Strobe 

that occurs as long as RCAS indicates that the data portion of the record 

is present and the Halt signal hasn't occurred. 

When the IRG is detected or the computer generates the Halt 

signal (to indicate it doesn't want any more data) there are no more Data 

Flag signals generated even though there may be more data in the record. 

\~hen reading backwards, the CRC and/or LRC characters are 

not str ipped from the data port'ion of the record but a~e incl uded as the 

first one or two characters read and so must be accounted for and stripped· 

off by the program. The program accounts for these extra characters by 

setting the expected record length to 2 characters greater for 9 track and 

1 ch~racter greater for 7 track. The program can strip off the extra 

characters by noting whether the record was shorter than expected. 

For 9 track, if the record was the expected 2 characters 

longer, then the first 2 characters are the LRC and CRC characters and can 

be discarded. If the record is not 2 characters longer then the CRC 

character was all zeros ( no read strobe occ~rs) hence only the ~irst 

character (LRC) need be discarded. 

For 7 track, if the record was the expected 1 character longer, 

the first character is the LRC character and may be discarded. If the 

record is not 1 character longer then the LRC character must have been all 

zeros hence no character needs to be discarded. 
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The Read Control Logic also controls the forwards and reverse 

space operations. These operations are ideniical to reading forward or 

reverie except the Data Flag is not set for data transfer requests. All 

parity checks are val id for the spacing operations as well as the reading 

operations and for read-after-write operations when a dual stack head is 

employed on the selected tape unit. 

Special read modes may also be uti1 ized: 

1. Tes tread 

2. Read threshold high 

,3.' Read threshold extra low 

In the Test Read mode the CRC and/or LRC characters are not 

seperated from the data in the forward read operation. This is employed 

to check the CRC and LRC generator logic by diagnostic programs. 

The Read Threshold High mode may be used with single-stack 

read/write tape units to enable a marginal parity check to be performed on 

each record immediately after it is written by back spacing over the record 

and spacing or reading forward over the record in the Read Threshold High 

mode then checking for parity error status. This marginal check function 

is automatically performed by dual stack read-after-write tape units since 

they automatically select the high threshold when in the write mode so 

that the read-after-\",r i te par i ty checks may be performed wh i 1 e wr i t i ng. 

The Read Threshold Extra Low mode allows tape units ~quipped 

with this option to recover low amp1 itude signals on poor qual ity tapes. 

3.2.16 Write Storage Register 

The Write Storage Register is provided so that no register 

is needed on the Computer Adaptor to store output data from the computer. 

The Data Transfer logic operates on a request/response basis via the Data 
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Flag and vJr i te/Read Ackno'wl edge (\<f/R ACK) signa 1 s such that each 

character is requested a full ~rite clock. period before it is needed 

and the comput~r can respond any time within this pericid with a 

W/R ACK strobe pulse to load the Hrite Data into the Write Storage 

Reg i ster. 

3.2.17 Parity Generator 

The Parity Generator creates odd or even parity for each 

character presented from the Write Storage Register and sends the parity 

bit to the Write Data Select Gates. The Parity Control logic determines 

whether odd or even parity is generated. 

3.2. 18 Write Data Select Gates 

The Write Data Select Gates consist of three sets of gates 

that are enabled by the Write Control Logic to gate the write data (and 

pari ty bit) or the File Mark code or the eRC Character onto the write 

data bus to the tape units. 

3.2.19 File Mark Generator 

The File Mark Generator generates the appropriate file mark 

code dependent on whether a normal 9 track file mark, a special 9 track 

file mark dr a 7 track file mark is to be written. The Write Control 

Logic gates the file mark code onto the write data bus at the appropriate 

time and generates a Write Clock to write the ffle mark. 

The special 9 track file mark is an option that writes the 

7 track file mark code to provide compatibil ity with some computer manu

facturer1s hardware and software \tJhen writing in the "unpackllmode on a 

9 track tape. 
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3.2.20 CRce Generator 

The Cycl ic Redundancy Check Character (CRCC) Generator 

calculates the CRC Character while writing each record as each data 

character appears on the write data bus. 

At the end of the record ( 9 track only) the Write Control 

Logic gates the CRCC onto the bus and geneates a write clock pulse to 

write the CRC Character. The LRC Character is then wl-itten to finish 

the record. The CRCC may be all zeros and may exhibit odd or even 

parity. 

3.2.21 Write Control Logic 

The Write Control Logic operates during State 3 for write, 

erase and write file mark operations. The Write Control Logic controls 

the Data Transfer Logic for write operations by developing the Set Data 

Flag pulse to -request each character to be written until the write opera-, 

tion is terminated by the Halt signal from the Computer Adaptor. 

Upon receiving the Halt signal, the CRC and/or LRC character 

is automatically appended to the record and part of the IRG is then 

erased. If a single stack (read/write) tape unit is selected, the Write 

Control Logic triggers the State Counter to the State 4 postdelay when it 

finished writing the LRC character at the end of the record. If a dual 

- stack (read after write) tape unit is selected, the Inter-Record Gap 

, Detect logic is util ized to exit State 3 to State 4 Post delay in order to 

allow all of the record to be read-after-write parity checked. 

The data rate is developed from the write clock frequency 

from the Crystal Oscillators and tape speed select logic. 
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The Wrrte Control Logrc also sends the Write Most Srgnrfr

cant Byte (WRMSB) signal to the Computer Adaptor to enable the odd/even 

characters to be seperated when "unpackin~' a computer word rnto two 

sequential tape characters. 

3.2.22 Crystal Oscillators and Tape Speed Select 

The Crystal Oscillators provide s~able precision clock fre

quencies for 800/556/200 bits per inch packing dnesitres. The Tape 

Speed Select and Density Select logrc divide down the clock rates to the 

appropriate frequencres and select the wrrte clock frequency dependent on 

tape speed and packing densrty. 

One set'of crystals covers the standard tape speeds from 

12.5 to 75 ips. 

The Speed Clock srgnal is util ized by the Delay Counter to 

provide all the precise time delays for the Formatter. 

The Speed Clock is dependent ~ on tape speed. 

3.2.23 Density Select 

The Density Select logic provides control over selection of 

Hi or Low density for 7 track tape units. 9 track tape units are auto

matrcal ly operated at only 800 BPI. The Density Selection is normally con-' 

trol led by the computer program via the Hi Density Select signal but can 

be over-ridden, by front panel switches. 

Different pairs of densrties can be accomodated on multiple 

7 track tape units, i.e., one unit can be an 800/556 while a second unit 

is a 556/200 and a third is an 800/200. 

3-14 



3.2.24 Data Transfer Control 

The Data Transfer Control operates in conjDnction with the 

Read or Write Control logic dependent on whether a Read or Write opera

tion is active. 

The Read or Write Control logic generates the Set Data Flag 

pulse to signal that read data is ready for input or to request a write 

data character. The Computer Adaptor returns the W/R ACK signal which 

clears the Data Flag and is used to strobe the write data into the Write 

Storage Register for write operations. When the Computer Adaptor desires 

to halt data transfer it generates the HALT signal and the Data Flag sig

nal is disabled. 

3.2.25 Delay Counter 

The Delay Counter is a fl ip-flop divider chain that counts 

the Speed Clock pulses to provide precise time intervals for Pre and Post 

delays as well as Halt delays. The time interval is defined by the inter

val from the time the counter is allowed to start counting (from a reset 

condition) until the STOP signal is generated by a set of gates that decode 

various counts from the Delay Counter. The gate select~d for a particular 

time interval is dependent on which State the Formatter is in as weI I as 

the configuration of the Formatter and the selected tape unit (provided 

by the STATUS signals to the Delay Counter). 

3.2.26 Inter Record Gap Detector 

The IRG Detector is used to trigger the Formatter from State 

3 to the Post Delay State 4, or Halt Delay State 5 or 6 \~hen completing 

any read or space operation or any write operation with a dual stack 

read-after-write tape unit. The IRG Detector resets the Delay Counter with 

each read strobe. After the read strobes quit, the Delay Counter is allowed 
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to count for a prescribed interval ~ntil the STOP time is reached at 

which time State 3 is terminated. 

3.3 COMt~ANDS 

3.3.1 Basic Commands 

Basic Commands provided by the Formatter are: 

1. Read (one record) 

2. Hri te (one record) 

3. Space 

4. Hr i te File Mark 

5. Erase 3 inch gap 

6. Rewind 

7. Offl ine 

8. Clear 

. 3.3. 1 • 1 Read and Space 

The Read and Space operations can be in the forward or 

reverse direction in one of three possible modes (normal, read threshold 

high or read threshold low). In addition, a read forward may be per

formed in a "Test Read" mode in which the CRC and LRC characters are in-

put to allow diagnostic programs to check the CRC and LRC generator circuits. 

The Read Threshold High mode is util ized with single stack head (read/write) 

tape units to al low marginal checking of each record immediately ~fter 

it is written by backspacing over the record and reading or spacing forward 

in the Read Threshold High mode and checking for no parity errors. 

The Read Threshold Low mode provides the abil ity to recover low ampl itude 

data from poor qual ity tapes (if the tape unit is equipped with this 

opt ion. 
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The space operations can be a single or mUltiple record 

under control of the STOP SPACE Computer Adaptor signal. In addition, 

the backspace operation can be conducted in the EDIT mode to position 

the write head correctly in the IRG p~eceeding a record that is to be 

replaced with an equal length b~t updated record. BOT will halt back 

spacing automatically. 

3.3.1.2 Write, Erase 3 Inch Gap and Write File Mark 

The Erase 3 Inch Gap command can be performed by itself 

or combined with the v/rite or Write File Mark commands to cause a 3 

inch gap to be erased prior to writing the record or file mark. A 

write command can be performed in the Edit mode (if the record to be 

replaced has first been backspaced over in the Edit mode to position 

the head correctly) to replace a record with an equal length record 

of updated information. 

3.3. 1 .3 Rewind and Offl ine 

The Rewind command causes the selected tape unit to rewind 

to Load Point (Beginning of Tape). The Formatter can optionally go 

"Busy" until the rev-Jind is terminated (to provide a means of int~rrupting 

the computer upon'termination of the operation) or not. 

The Offl ine command never sets the Formatter to the "Busy" 

state and may be sent to a selected tape unit even if the tape unit is 

"Not Ready" because it is performing a rewind operation. 

3.3.1.4· Clear 

The Clear command can be util ized to clear the status regis

ter and set the Formatter to initial conditions even if the Formatter is 

"Busy". After the clear command is generated, the Formatter v-Ji 11 return 

to the "Not Busy" s ta.tus. 
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3.3.2 . Command and Mode Combinations 

The 1 ist of possible commands executable by the Formatter. 

depends on the "modell 1 ines and are 1 isted in table 3-1. 

The Command signals are strobed into a comm.and storage register 

in the Formatter by the Command Clock (STROBEC) hence can be changed immedi

ately after the termination of the STROBEC pulse. The MODE 1 ines must be 

held static throughout each operation as no storage is provided in the 

Formatter. 
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TABLE" 3-1 COMMAND & MODE COMBINATIONS 

liSE) XXI' COMMAND SIGNA S- "MODE" 
I G NA r S I I I ·1 i I I I Ii I I I!' 

FORMATTER - REV WCCI HFM GAP FSRi RCq CL1 REW OFL GEN ODD HI! THR1 THR2 ED IT ITRD i STOP I CD I 
OPERATION 'j I I PAR ITY DENS ITyl , ! SPACE I I 

i, .. . I L.......i'i J" ,,~ I I I 1 ! I , ! ; - l." 1--r~"~I-!-l-;··! I ! i 

I i I i I 1. Test Read ForvJard I 
1 1 I 2 3 I X ! 5 

I I" i I X I I i I 1 ! I ! I , i 5 2. Read Forward I l 1 2 I 3 
I I I ~ I 

3. Read Reverse I X ! I ! I X I I 1 1 I 2 I 3 i I 5 I 
I ! , 

I I X i I i I 1 I 1 ! I I I 

4. VIr i te 1 Record (norma 1 ) i ! ! i I 

I I I 1 . I ! I I I I I -I ! 5. VJr i te 1 Record (Edit) X I i I ! 1 I 1 ! X I ! ! I ! f I i 

I ! I I t I i I I I 
I t I 

I 1 
i 6. Space Fon."ard 1 record X I i I I ! 1 1 2 I 3 ! 

, 5 f 
i i ! , 

I l r I I I ! I I I I I l 4 
i 

7. Space Fa rwa rd II nil records X I 1 1 t 2 l 3 ! I 5 I I 

8. ! X I , i , i I i 1 I 1 I 2 I 3 ! ! I I 5 Space Reverse 1 record l ! i J t \ I ! • f 
I I i i i I I ! 1 I I I I I ! 4 I 5 

! 

, 9. Space Reverse "n" records 
, X I ~ 1 1 2 3 ; 

! ! \ 
t ~ 1 I I r ! 

t i I ! I I 
. 

i I I I 

1 I I I 5 ! 110. Space Reverse (Edit mode) I X I i ! 1 1 2 i 3 X ! I i ! \ 
I i I I i i I I I I 1 

I 

I 6 i ! I 1 
! 1 1 • vJr i te F i 1 e t~a rk I X i 1 1 I I I I 5 I 

! { i I , I ! ~ oJ 

I \ I i 
I J ! I I I I I i ! 

f X I i I ! I I I i12 • Erase 3 Inch Gap I I 
13. Erase 3'1 then \'/rite File Mark I f X I X 

\ 

14. Erase 3" then \~r i te 1 record i X (' j X \ i 

,15. RevJ i nd ' I X 

1'16. Off-1 ine , I X 
! 

I- X X 

Ix 
;17. Initiate Rewind then Off1 ine ! ~ __________________________ ~-+ __ 4-~ __ -+ ____ ~ __ ~ __ ~ __ ~ ____ ~ ____ ~ ____ ~~ ____ ~~ __ ___ 

\18. Clear 

SEE NEXT PAGE FOR NOTES 1-6 



NOTE 1 

NOTE 2 

NOTE 3 

NOTE 4 

NOTE 5 

The GEN ODD PARITY and HI DENSITY mode lines are ignored 

for 9 track tape units or if the MANUAL mode is selected 

so that the front panel over-ride switches can be used. 

If the REMOTE mode is sel~cted at the front panel and a 7 
track tape unit is selected, the GEN ODD PARITY 1 ine 

controls whether odd or even parity is 0ritten or checked 

for. The HI DENSITY line controls the written character 

packing density and the period of, time al lowed between 

read strobes in the Read Clock Activity Sensor Circuits. 

The THRl mode (Read Threshold High) has no effect except 

when reading with single stack head (read/write) tape units 

equipped with this feature allows for marginal checking of 

written records by' backspacing then mafginal checking during 

a read or space forward operation. 

The THR2 mode (Read Threshold Low) has no effect unless the 

selected tape unit is equipped with this feature. Allows 

recovery of low ampl itude data from poor qual i~y tapes. 

The STOP SPACE signal is used only for continuous spacing 

over mUltiple records. The DBY signal can be used by the 

Computer Adaptor to count records to determine when the 

required number of records has been traversed. 

The CD signal (Core Dump) is ignored in 7 track but can be 

used to write 7 track type fil~ marks and to check for 7 
track fil~ marks on a 9 track tape unit, i.e., an octal 17 

with even parity is written (and decoded as a file mark when 

reading) instead of the normal octal 23 with odd parity~ 

This provides compatibil ity with some existing computer 

manufacturer's software. 
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NOTE 6 The Edit mode can be used to rewrite a file mark if the 

file mark is first backspaced over in the Edit mode. 

STATE FLO\.J 

Figur~ 3-2 il.lustrates the State Counts that the Formatter 

sequences through in simpl ified form. Figure 3-3 illustrates the State 

Flow in detail. 

3.4.1 Simpl ified State Flow (See Figure 3-2) 

The Formatter is in the JlRest" State 0 at initial conditions. 

The strobe C command clock is rejected if the command is not a "val idJl 

one. If CBUSY is not set by a val id command then the command must be: 

l. Off 1 i ne 

2. Rewind (with no interrupt) 

In this event, the command is executed but the Formatter remains in State O. 

If CBUSY is set then a rewind or clear command causes the 

Formatter to enter State 7 until the rewinding status signal is false at 

which time CBUSY is cleared and State 0 is re-entered. ,For a clear com

mand (since the rewind status bit never is true) CBUSY is cleared almost 

immediately. 

Any other command causes one of .the two Predelay S~ates to 

be entered. State 1 is normally used but State 2 is used when the For

matter is at BOT or a 3 inch Gap Command is executed. The appropriate 

motion signal (SFC for forward motion, SRC for reverse motion) is activated 

at this time. 

The predelays are util ized to erase a 3 inch gap or part of the 

IRG when writing and to allm .... sufficient time for the tape unit to get"up 

to speed". 
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The State 3 data transfer then takes place. For writing, 

the data is written until the HALT signal from the Computer Adaptor 

terminates the record. For "Erase" no data transfer is needed so State 

.3 is terminated immediately and State 4 is entered. For "\.Jrite File 

Mar~' no data transfer actually occurs but the Formatter writes the file 

mark and the lRC character and then enters State 4. 

For dual gap (read-after-write) tape units, the transition 

from State 3 to State 4 is delayed until the read head detects the end 

of the record (the beginning of the IRG) to allow the full record to be 

checked for no parity errors. State 4 Postdelay (in conjunction with the 

,.2 inch distance the tape moves after the motion command terminates) is 

uti1 ized to erase the first part of the IRG. 

For Reading or Spacing operation, State 3 is maintained 

until the end of the record and the IRG is reached. For reading, the 

Computer Adaptor HALT signal terminates actual data exchange. For 

reading or spacing, the State 4 Postde1ay (in conjunction with the fixed, 

.2 inch distance the tape moves when halting after the motion command 

terminates) is util ized to position the head in the correct position in 

the IRG to allow for a subsequent write or read operation. 

Note that the Data Busy (DBY) signal is active only during 

States 3 and 4 vJhile the "motion" signals to the tape unit is active from 

the beginning of the Predelay State through the Postdelay State. 

After the Postdelay occurs, one of the forward/reverse HALT 

delay (State 5 or 6) is entered (to insure that the tape is allowed suf

ficient time to come to a halt in the IRG. 

At the termination of the Halt Delay signal CBUSY is cleared 

(to signal the computer that the next command can now be executed) and the 

Rest State 0 is entered. 
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The "Special Exit" from State 5 or 6 allows continuous 

writing or reading without stopping in the inter-record gap to 

optimize data transfer effeciency. 

Since the Start/Stop characteristics of the tape units 

are "rampll 1 ike, the gap traverse time is twice as 1'ong (as it "Jould be 

at full speed)when the next command is delayed until the tape has com

pletely halted. 

This "special exit" allows a vJrite or read command to 

terminate the Halt delay State and initiate the Predelay State without 

getting "rejected" even though the CBUSY signal is active. 

In any other State, with CBUSY active, a command (other 

than clear) is rejected. 

The computer ,can accompl ish Ilon-the-flyll writing or reading 

by initiating the next command when DBY terminates at the end of Siate 4 

rather th~n waiting until CBUSY terminates. 

operat ion: 

However, there are certain restrictions on this type of 

1. The next command must not switch from a write or write 

file mark to a space or read (or vice versa). 

2. The next command must not switch direction of motion. 

3. The next command must not be a rewind or offl ine if the 

previous one was a write, or write file mark type. 

It is the computer program's responsibil ity to make sur~ 

these restrictions are followed. 

The Delay Counter is util ized in States l, 2, 4, 5 and 6 to 

generate the prescribed delay times. 
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3.4.2. Detailed State Flow (See Figure 3-3) 

The Detailed State Flow chart shows the c6ntrol over signals 

DBY, CBUSY and the motion commands SFC, SRC as wel 1 as the use of the' 

Delay Counter. Otherwise the flow chart is 1 ike figure 3-2. 

In addition, the IRG detection exit from State 3 is detailed 

as is the detour around State 4 Postdelay (to achieve minimum Postdelay) 

in certain cases. 

3.5 COMMAND EXECUTION AND TIMING 

The main commands are discussed step-by-step and an illustra

tive timing diagrm is included for each command. 

The main commands are: 

I . Clear 

2. Rewi nd (\'Ji t h interrupt) 

3. vIr i te file mark (7 track) 

4. Hr i te fi Ie mark (9 track) 

5. Forward Space 1 record 

6. Back space 1 record 

7. vIr i te 1 record (7 track) 

8. Wr ite 1 record (9 track) 

9. Read 1 record (7 track) 

10. Read record (9- track) 

11. Erase 3 inch gap. 

3.5.1 Clear 

The Clear function wil 1 terminate any motion command and 

reset the Formatter to initial conditions. CBUSY will set and then 

reset after the Clear command is complete to signify that the Formatter 

is ready for the next command. 
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The Clear command is included mainly to allow diagnostic 

programs control over a faulty Form~tter that doesn't halt the tape unit. 

This co~nand must not be used to halt any write or read operation since 

the head will not be halted at the correct point in the IRG and the CRC/LRC 

characters won't be written or read. 

The System Reset 3-SRS pulse resets the Status' register. 

3.5.2 Rewi nd (\~i th Interrupt) 

The offline command doesn't set CBUSY and neither does the 

Rewind command if the Rewind Interrupt (see option 3.7.7) is jumpered out. 

In this event, the commands are passed on to the selected tape unit as a 

pulse. 

If jumper El to E2 is in on the main Formatter board (assy. 

#76135) then CBUSY is set for a rewind command and resets when the rewind 

command is completed to signal the computer that the next command can be 

accepted by the tape unit; 

Figure 3.5.2 illustrates the timing. 

When the computer adapter generates the 6-STROBEC pulse while 

6-SETREW is high and the Formatter isn't busy,. the command is accepted and 

the 2-VLD pulse is generated. 

The 3-REW flip-flop is set to store the rewind command. When 

the 6-STROBEC clock pulse terminates, the rewind command is generated to the 
. ---

selected tape unit (signal 3-RWC). When the tape unit responds that it is 

rewinding (signal 7-REWINDING) the 3-REW flip-flop is reset and the Fbrmatter 

6-RvJDG status bi tis set. The tape uni t goes "not ready" (7-RDY) during a 

rewind. Since the tape unit rewind terminates before the tape unit returns 

to load point and becomes "Ready" again, the 6-R\vDG status bit is interlocked 

to wait until the tape unit .9..~ ready (7-RDY). 
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The 3-SRS (system visit) pulse clears the status register. 

At this time 6-CBUSV* resets to signal that the operation is 

complete. 

3.5.3 Write File Mark (7 Track) 

When signal 6-SET WFM is high during the 6-STROBE C clock pulse, 

the 3-WFM command registerf1ip-flop is set to initiate a write-fil~-mark 

command. The 2-SRS pulse is also generated to reset the Formatter to initial 

conditions. The 3-CBUSY flip-flop is set by the 2-VLD clock, and the 7-SFC 

command is activated to start the tape moving in the forward direction. The 

selected tape unit write amplifiers are enabled as the 7-WAR~signal is high. 

Command register flip-flop 3-WFM also sets the selected tape transport unit 

to the write mode via sig~al 7-SWS. The Predelay signal delays writing of 

the file mark character until the tape transport unit is up-to-speed and has 

generated a portion of the required inter-record gap. If the tape transport 

unit is at the beginning of tape when the write file mark instruction is 

generated; the Predelay is longer to cause a 3-inch gap to be era~ed before 

the file mark is written. The enable write data request fl i~-flop (9-EWDR) 

is set upon the termination of the Predelay signal. The write data clock 

flip-flop (9-WDCL) is' set one write clock period later and is gated to set 

the enable blank character counter (9-EBCC) flip-flop. The 9-EW6R flip-flop 

is immediately reset, which causes flip-flop 9-WDCL to be reset one write clock 

period later. Th~s, only one write data strobe is generated to the selected 

tape transport unit. The command register fl ip-flop 3-WFM gates the file 

mark code onto the write data bus. 

The blank character counter (comprised of flip-flops 9-CCI, 

9-CC2 and 9-CC4) begin counting from the occurrence of the write file mark 

clock to caus,e the 9-WARS flip-flop to be set to reset the tape unit write 

amplifier flip-flops to cause the LRC character to be written. The tape 

transport unit continues running in the forward direction until the file 

mark passes under·th~ read head so that the file mark and LRCC character can 

be checked for vertical parity and longitudinal parity. The time interval 
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in mill iseconds, between writing the file mark and reading back the file 

mark character, is equal to 150 divided by the tape speed in inches-per

second. As the timing diagram illustrates, the read data strobe (7-RDS) 

wi 11 _occur, and 8 character times later (for 9-track), the LRC character 

read strobe will occur. The LRC character occurs 4 character times later 

for 7-track. The i~~~ci' clock activi ty sensor (12-RCAS) -i s set upon detec

tion of the first 7-RDS pulse and tImes out 2 or 3 clock periods later'. 

While the 12-RCAS circuit is active, the chara~ter parity is checked. 

The Delay Counter is reset by each read strobe and th~n times 

out a delay interval after the last read strobe. 'Thus, the Delay Counter 

performs the task of IRG detection. Upon termination of the Delay Counier 

time out, the 5-STOP pulse is generated and uti1 ized to check for an LRCC 

error in the previous record. The 5-STOP pulse is also utilized to 

t rig g e r the s tat e 4 Po s t De 1 aye i rc u its ( 1'4-S 4) • . \.Jh en' the Po 5 t De 1 ay t e r

minates the 7-SFC signal is terminated, and the State 5_Ha1~ Delay is 

entered. The Hal t Delay insures that the tape transp-ort uni t is guaran

teed to have ceased all motion in the inter-record gap. If the next com~ 

mand is to be a vJri te type command, then the I RG can be erased lion the 

flyll at full tape speed (vJithout stopping in the IRG) by issuing the com

mand after the signal 6-DBY terminates rather than vJaiting until 6-CBUSY 
.' 

terminates. Status is valid after the 6-DBY signal terminates, hence the 

status can be checked before issuance of the next command. 

3.5.4 Write File Mark (9 Track) 

Writing a File Mark in 9 track mode is similar to the 7 track 

mode excep t tha t 8 cha rae te r times sepa ra te" the f i 1 e rna t'k and the LRC 

character. Note that there is effectively an Iia ll zeros" CRC characters 

since for data records the CRce occurs at the 4th character time then 4 

character times later the LRCC is written. 
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3.5.5 Forward Space/Record 

When term 6-SET FSR is high with the 6-STROBEC, the 7-SFC 

signal is activated to move tape forward. The 2-VLD and 3-SRS pulses are 

generated to reset the formatter and initiate the space forward operation. 

NOTE The Space Forward Command results in spacing over ONE record 

if signal 6-STOP SPACE is Ilopen circuitll or at the High level. 

If multiple records are to be spaced over, 6-STOP SPACE must 

be held 10\!J until the leading edge of signal 6-DBY occurs for 

the last record. The' signal 6-DBY may be used to count records to 

determine when the last record to be spaced over is reached, but 

the leading edge should be used to provide control over signal 

STOP SPACE as indicated. The 6-FM status signal and 6-EOTS 

status signal may also be utilized to s\tJitch STOP SPACE Ilhighll 

so that a file mark or the end of tape will halt the ~ultiple 

record spacing operation. 

Note that 6-CBUSY remains low (for mUltiple spacing operations) 

until the final record has been passed. 

The Predelay allows the tape unit to get up to speed before 

allowing read strobes to be accepted. The read strobes activate the Read 

Clock Activity Sensor (12-RCAS) to enable parity checks to be made while 

spacing. When the record is past, the Delay Counter times out to detect 

the IRG and the LRCC check is made. After the Signal 6-DBY terminates, 

status can be checked and the next command can be issued (if a read or 

space forward) to accomplish non-stop operation. 

If no new command is issued at this time, the normal Halt 

Delay sequence is entered. 

3-33 



6~STROBEC _·~rl ____ _ 
-------~-..-. .. ------.---... -------~~-------'--------..-..... -.-.. -~ ......... --.--- ... ..-~- ... ---............. ............. ".---......,~-- .. -., -.-.~ 

__ ..... _._._~ ____ ~ __________ ,.......-.-____ .... _-..' _____ .. __ ~-_ ... _.. _________ . _____ ~_....__ ___ . ___ --~r__. ________ _"'_"_' -----;----... -:.....- .. --

PREDEU\Y (i 4-s1) _~l l _____________ '". _________ . __ ~ ___ . _________________ ~~,_"., .. __ . ____ .... ~~ ... _ .. ~ ... ______ .. ____ . __ . __ . _________ _ 

PO S T D ~ LAY ( 1 L}_ S '+ ) 
'["'---.--""---'"~~----...... -~ __ ._~ __ ~ ______ ~_t I_. ____ .~ ___________ ._ .• _____ . " 

'1'~\r:fr\\D C'LO. C,l( f.CT'iJf! TV St.':'·i\jC::!= r--·------·
t ~ ," ,'\ • • I • ...,~ _______ -1 CHECK CHAR ---~-.. -----........ -----. -.. ---------... ---.---.... -, .. --,--~--___ . __ ~_ 

(12-RCAS) PAR'l'v 
I I • r---' _ ....... _____ .. _~ ________ .... ____ • i~. __ ~ __ ~ ___________________ .... ___ '" ______ • __ • 

DELAY COUNTER TllviE OUT y. 

(5-·STOP) I C HE CK LR C C ----.-.'-~-~"-~-.------.---.----.---------,-------.------------.. ~-., ----.. -.- -.--------.---.---.--.-.---- --~- .. 

-'"I . t-, ____ _ 

,~ __ "" __ . ..,._ ... ~ ___ ~_5 ... _"'_.~_.·_ 
I 

6-DBY _. __ _ 
~ .. --·--,.L r----·--~-·------- .. ---·-·-·--·--·-'~-~-----·---·-· 

_~ ____ ~._. __________ 1 

10 CRce MAY BE MISSING FOR 9 TRACK AND IS ABSENT ON 7 TRACK. 

Figure 30505& Fontard Space One Record Timing Diagram 



3.5.6 Backspace/Record 

Backspace is similar to Forward space except the LRC/CRC 

characters occur first. 

3.5.7 ' vir i te- One- Reco rd (7 Track) 

The write-one-record instruction causes the tape transport 

unit to turn on the write current, enable the write amplifiers, get up to 

speed, generate a portion of the inter-record gap, then request output 

data transfers from the computer adaptor. The requested data characters 

are written on tape until a HALT signal is generated by the computer 

adaptor logic. The HALT signal terminates the record by writing the 

. CRC character (9-track only) followed by the LRC character. The tape 

transport unit read-after-write head enables parity checks to be per

formed upon the record that has just been written. After the parity checks 

are completed, the tape transport unit erases a portion of the next inter

record gap and is then commanded to halt. After sufficient time has 

elapsed to ensure that the tape has completely stopped moving, the comple

tion of the write-one-record operation is signaled when 6-CBU5Y terminates. 

1I0n-the-f1 y" generation of the IRG without signal stopping may be accom

plished by checking status at the termination of signal 6-DBY and issuing 

the next write, erase or write file mark command immediately. The write 

mode is set by the command clock (2-VLD) to initiate the write-one-record 

instruction. The system reset pulse (3-5R5) is also generated by the 

valid command clock to reset the tape transport controller to initial 

conditions. The controller busy flip-flop (6-CBU5Y) is set by the command 

clock to initiate the write-one-record instruction. The synchronous for

ward signal (7-5FC) is sent to the tape unit to initiate forward motion. 

After the Predelay (14-51, 52) times out, the enable write 

data request flip-flop (9-EWDR) is clocked set to begin the writing of the 

record. The Prede1ay eras~s the last portion of the inter-record gap as 
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the write current is on for this period. The vJrite data clock fl ip-flop 

(9-WDCL) is clocked set one clock time after the 9-EDWR flip-flop to 

enable write strobes to be generated to the tape unit. 

The first Data Flag signal is sent to the computer adaptor. 

When the Computer 'Adaptor has the first character ready to transfer it 

generates the 6-W/RACK pulse which stores the first output character in 

the Formatter Write Data Register and clears the Data Flag. The first 

\,'Jri te data strobe (7-vJDS) is then generated by the next wri te clock pu1 se 

( 1 - "I C L P ) i nor de r to c 1 0 c k the c h a r act e r s tor e din the w r i ted a t a s to rag e 

register onto the magn~tic tape. At the trailing edge of the write data 

strobe, the Data Flag is set to request the next character from the 

Co~puter Adaptor. 

The write data strobe (7-WDsl is DRied wit!, an extra CRC clock 

generation signal to clock the CRC generator register on logic diagram 15, 

to begin calculation of the CRC character. The CRC generator register is 

initially reset. The CRC generator register then monitors the write data 

output bus to generate a check character that is unique for the data characters 

written on tape. 

.' 

If the output data character is not transferred to the tape con-

troller before the next write data strobe is to occur, a "timing error" 

status bit will be set. The sequence of Data Flag-W/R ACK-Write Strobe 

continues until the HALT signal is generated by the Computer Adaptor to ter

minate the writing. The HALT si§nal, sets the enable-b1ank-character-counter 

(9-EBCC) flip-flop. Flip-flop 9-EBCC enables the Blank Character Counter 

(CC1, 2, Lt), disables the write control, fl ip-flops, and .resets the vJrite 

most significant Byte (WRMSB) flip-flop. 

The Blank Character Counter controls the generation of the CRC 

and LRC characters to generate the end of the record. 
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The character counter is decoded .in the 9-track mode to create 

an extra CRC clock and to gate the contents of the CRC generator onto the 

write data bus. The character counter is also decoded in order to set the 

9-VlARS flip-flop to reset the write amplifiers via signals 7-vJARS (in order 

to generate the LRC character). 

The tape transport unit continues motion in the forward direc

tion so that the read-after-write head can check parity of the entire 

record. The read clocks (7-RDS) trigger the read clock activity sensor 

circuit (12-RCAS), which defines the characters that are to be checked for 

vertical parity. Two or three clock periods after the last character in 

~he record, the 12-RCAS signal terminates and vertical parity checking is 

disabled. The Delay Counter times out after the LRC character is detected 

at the end of the record to provide detection of the IRG. The 5-STOP pulse 

is then utilized to check for an LRC error. The Post Delay time out interval 

ensures that a sufficient portion of inter-record gap is erased in the for

ward direction after a record is written such that the tape transport unit 

can start in the reverse direction and get up to speed for a backspace read. 

At the end of the Post Delay, the synchronous forward command terminates, 

and the Halt Delay begins timing out to ensure that the tape has come to a 

complete halt before the 6-CBUSY signal terminates. 

For continuous writing (no stopping in the IRG) t~e status can 

be inspected after 6-DBY signal terminates and a write, erase or write file 

mark command can be issued immediately. 

3.5.8 Wri te/Record (9 Track) 

Writing in 9 track mode is similar to 7 track except that there 

is; a Cyclic Redundancy Check Character (CRCC) written 4 character times after 

the end of the record followed by the Longitudinal Redundancy Check Character 

(LRCC) 4 more character times later. 
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3.5.9 Read One Record (7 Track) 

The read one record command is initiated when signal 6-SET RCC 

is high and the 6-STROBEC pulse occurs. The valid command pulse (2-VLD) 

clocks the 3-RCC flip-flop set in the command register. The system reset 

pulse (3-SRS) is generated by the 2-VLD clock to res~t the Formatter to 

initial conditions. The synchronous fon-Jard command (7-SFC) and 'the 

6-CBUSY signal are activated at the same time~ After a Predelay interval 

(to a 11 o\tJ the tape to get "Up to speed ll
) read strobes are enab 1 ed to the 

read logic. The first read strobe that occurs sets the data gate flip

flop (12-DGATE) and triggers the read clock activity sensor (12-RCAS). 

The trailing edge of the first read strobe sets the first character 

detect fl ip-flop (l2-lst CH), which, in turn, disables any further read 

strobes from setting the l2-DGATE flip-flop. When the end of the record 

is reached, the 12-RCAS circuit times out two or three character times 

later, resetting the l2-DGATE flip-flop if the computer hasn't terminated 

d a tat ran s fer ( v i a the HA LT s i g n a 1) a 1 rea d y • 

During the interval when the 12-DGATE flip-flop,is set, the 

data transfer takes place. During the time that l2-RCAS is set the charac

ters are checked for parity. The CRC/LRC characters are not checked for 

parity. If the HALT signal occurs before the end of the record" the 12-

DGATE flip-flop is reset to terminate Data Flag requests. (The dashed 

1 i ne signa 1 sanna ta ted wi th Note 1 i 11 us t I-a te . tha t i f the HALT signa 1 is 

missing, the 5th tape character shown on the timing diagram is input to the 

computer and the 12-DGATE flip-flop does not reset until the 12-RCAS 

circuit times out at the end of the record. The dashed waveforms annotated 

with Note 2 indicate that the Data Flag operates for the CRC and LRC 

characters when the record is read in the test read mode.) The test read 

mode is provided so that the CRCjLRC characters can be read into the com

puter for diagnostic purposes. Regardless of whether the read one record 

instruction is terminated by a HALT or not, the tape continues motion until 

the inter-record gap is reached, at which time Delay Counter begins timing 

out. When the IRG is indicated by the Delay Counter time out, the LRC 
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check'logic is strobed b~ the 5-5TOP pulse and causes the parity error 

status flip-flop to set if an ,LRC error exists. The Post Delay interval 

is then entered (14-54) at the end of which the 7-5FC Synchronous ForvJard 

Command is terminated to the tape unit. The halt delay (14-55) then 

begins timing out t.,?d.elay reset of the 6-CBUSY signal until the tape 

transport unit is guaranteed to have halted all motion. If continuous 

read (no stopping in the IRG) is desired then the termination of signal 

6-DBY can be utilized to signal that status is ready to be checked so that, 

if the next command is a read or space (in the same direction) it can be 

issued immediately. 

6-W/RACK 

The data transfer signals sequence is: 

1. Pulse 6-R5TROBE indicates read data is bei~g stored in 

the Formatter ~ead Data Register. 

be settled by the end of the pulse. 

The read data will , 

At the ,trailing 

edge of the pulse, the Data Flag is set. 

2. \.Jhen the 6-DATA FLAG signal goes 10~<J, a data transfer 

is requested. 

3. After the computer has accepted the data, pulse 6-W/RACK 

must be issued to clear the Data Flag. 

4. The 6-HALT signal (or the detection of the IRG) resets 

l2-DATA GATE to terminate transfer requests. 6-HALT 

should be presented with the last 6-H/RACK pulse (or 

shortly thereafter). 

The 6-DATA FLAG signal reset has a "built io" delay from the 

pulse such that the 6-DATA FLAG signal can be gated to form the 

6-\1/RACK pul se, 'IJhen desi gning a computer adaptor that IIPacks" 2 tape 

characters into one computer word. Normally a pulse from the computer is 

utilized to generate the 6-W/RACK signal. 
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The lead!J:!..g. edge of the· 6-RSTROBE pul S8 may be used to toggle 

a binary flip-flop on the computer adaptor td determine whether the tape 

cha racte r i s an "odd" 0 r Ileven" one for II Pack i ng" pu rposes. By us i ng the 

leading edge, the toggle flip~flop can be gated with 6-DATA FLAG to form 

the 6-W/RACK pulse on the odd characters while storing the odd characters 

in a computer adaptor register. 

The toggle fl ip-flop can then be checked at pul se 6-C~(\~DCNT 

time to detect an odd number of characters in the record (to "force" a 

data transfer to the computer for the extra "odd" character since "Packing" 

logic normally expects an even number of characters so that a data trans

fer to the computer normally occurs after every ~ character). 

3.5.10 Read 'One Record (9 Track) 

Similar to Reading 7 track except there can be a CRC character 

as well as a LRC character. The CRC chat·acter can be "all zeros 'l but there 

is always a LRC character. 

3.5.11 Erase 3 Inch GaQ 

The erase 3 inch Gap timing is similar to the Write File mark 

timing except 14-S2 generates the Predelay and no writing occurs. 

3.6 CONTINUOUS WRITE OR READ 

Continuous Write allows the IRG to be generated at full rated 

tape speed. If successive write commands are based upon the termination 

of the CBUSY command (as is normal) then the tape comes to a full stop in the 

I RG. 

Similarly, continuous read (or space) allows the IRG to be 

traversed at full rated tape speed. 
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This mode of operation optimizes the usage of the tape units 

by minimizing the amount of "dead time" where in data transfer cannot take 

place in the IRG. In order to obtain continuous "on-the-fly" operation~ 

the DBY signal may be used (instead of the CBUSY signal) as long as 

certain restrictions are met: 

1 • The next command may not swi tch from a read to a" wri te 

mode (or vice versa). 

2. The next command may not sVvi tch tape direction. 

3. A rewind or offline command may not fo 11 ow a vJr i te or 

write file mark command. 

A write or write file mark command can follow a write or write fie 

mark command as soon as signal DBY terminates rather than waiting until signal 

DBY terminates. 

Similarly, a read or space forvvards command can follow the same 

type command upon termination of DBY. 

A read or space reverse command can follow the same type com

mand upon ter~ination of DBY. 

3.7 OPTIONS 

The following field changeable options are provided for in 

the Formatter: 

1." Selection of tape speed. 

2. Selection of 7 track dual density pair. 

3. Definition of which tape units are single stack (read/ 

write) and which ones are dual stack (read-after-write). 



3.7. 1 

4. BCD 10 to zero conversion (when reading 7 track tapes 

in even parity mode). 

5.' 7 track file mark code vJrite and read on 9 track tape units. 

6. No interrupt for Rewind command. 

7. Form~tter Address Select 

8. No Parity Error with file mark. 

Tape Speed 

The tape speed selection option provides control over the 

"Speed Clock" and the "V/rite Clock" divider chains that operate from the 

crystal oscillators. There can be two different tape speeds selected. 

The selection is accomplished by controlling the division modulo of a 

flip-flop divider chain by loading the negative 21 s co~p1ement of the 

desired (divisor-l) whereupon the counter counts up to zero ,to recycle. 

Chip position F5 on card assembly number 76134 is provided 

as a plug-in wire wrap socket for this purpose. Input Pins 1, 2, 3 and 4 

represent the four tape units A, B, C and D respectively. All tape units 

at speed #1 must have their lIinput" pins bussed together (call this 

BUS #1) and all tape units at speed #2 must have their "input pins bussed 

togethe r (ca 11 th i s BUS #2) • 

Bus #1 must then be jumpered to Field #1 pins 5, 6, 7, 8 and 9 

as indicated in table 3-7 to obtain the desired division ratio. Similarly, 

Bus #2 must be jumpered to Field #2 pins 11, 12~ 13, 14, and 15 as indicated 

in table 3-7 to obtain the second desired division ratiQ. 

All pins in Fields #1 and #3 remaining must be jumpered to pin 16 

to disable them. Note in the table that column 5 gives the frequency of 

the "Speed Clock ll utilized by the delay counter for time interval calculation. 

Note also that columns 6, 7 and 8 give the write clock frequency for the 

s tanda rd tape speeds. depen den t on the bit pack i ng dens i ty of the se 1 ec ted 

tape unit. 
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TABLE 3-7 TAPE SPEED SELECTION 

Col 1 Co 1 2 Co 1 3 Co 1 4 Co 1 5 Co 1 6 Co 1 7 Co 1 8 

Lz>-~~ __ ~3~~ ___ -~2~~~0~~~~0-T1 ________________ ~I __ ~15~ __ ~i ~6~0 __ ~14~1~.7~_~· ~15~_1 
I I: I I I, 56. 25 4 - 3 0 1 0 ] I I 

! L~5 5 -4 0 I l' 0 0 I 9 36 'j 25.02 9 1 
I i 

! 37.5 i 6 -5 0 0 7.5 30 120.85 7.5 I 
'I' 32.14 1 7 -6 0 0 1 0 
; 28. 1 251 8 - 7 0 0 0 1 
! 25 i 9 -8 0 0 0 0 
, \ 

I 22.5 I 
I 20 ~45 ! 
! 18075 
I 17.3 I I 16.07 I 
f 15.0 I 
! 1 L}. 06 I 
I 13.23 II 

I 12.5 
i t 

II 11.841 
11 .25 I 

! 10.7 
! 10.22 1 
I a 7 I I "" · ! 
[ 9.38 I 
~ 9.0 I 
i 8.6 'I 
I 8.3 
I 8.03 II 

i 7.77 
1 7. 5 I 
! 7.2 I 
t 7.03 

10 -9 
11 -10 
1 2 - 1 1 
13 -12 
14 -13 
15 -14 
16 -15 
17 -16 
18 -17 

19 
20 
21 
22 
23 
24 

, 25 ' 

26 
27 
28 

29 
30 
31 
32 

-18 
-19 
-20 
-21 
-22 
-23 
-24 
-25 
-26 
-27 
-28 
-29 
-30 
-31 

I 

001 
001 
001 
001 
000 
:0 0 0 
000 
000 
1 1 1 

i 

o I' 
o 1 ! 
o 0 i 
1 1 I 
1 0 i 
o 1 I , 
o 0 I 

1 1 I 
i 

I 
I ~ 

I 
1 1 1 0 ! 
1 1 0 1 I 

, I 

I i 
I 1 

" 1 
1 

I : 
I 

" ~ 
I 

1 1 0 0 I 

1 0 1 1 I 
1 . 0 1 0 I 
1 0 0 1 \ , 
1000\ ! o 1 1 1 \ 
o 1 1 0 I 
o 1 0 1 ~ 
o 0 0 i 

i o '0 1 1 i 

001 0 
000 1 

i 
I 
! 

5, 20: i 13.9 5 

2.5 10 6.95 2.5 

NOTES: 

1. In Col 4, pins marked 110" must be jumpered to 
Bus #1 or #2, pins marked 11111 must be jumpered to 
Pin F5-16 to enable. 

2. Standard tape speeds are underlined 
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FIG. 3-8 EXAMPLE TAPE SPEED SELECTION 

Figure 3-8 illustrates two examples of jumper wiring of 
socket F5 to achieve the desired tape speeds. 
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Dual Densities 

The Formatter is configured to operate at 800 BPI with !!Q. 

jumpers in the Density Field on card 76134 or when a 9 track tape unit 

is selected. Different pairs of densities can be selected for different 

tape units, i.e., tape unit A can be 800/556, B = 556/200, C = 800/200 

etc. 

The "HII pin for each 7 track tape unit must be jumpered to 

the "556" bus if the higher density of the pair is 5S6BPI. The H pin 

can be ignored if the higher density is 800. 

The "L" pin for each 7 track tape unit must'be jumpered to 

the "556" or the "200" bus dependi ng on ItJhat the lower dens i ty is 'of the 

pair. 

Figure 3-9 i s an example of the ""iring for the following 

configuration: 

TAPE UNIT A = 9 Track 800 BPI 

TAPE UNIT B 7 Track 800/556 BPI 

TAPE UNIT C = 7 Track 556/200 BPI 

TAPE UNI T D 7 Track 800/200 BP I 

AH 0 o 

AL (;) 

BH :---,L BL doo 
::> '::> 
co co 

'-0 0 
LI\ 0 
LI\ r~ 

CH 0"--'0 

CL o -'--t ---! 
DH o y i 

"'-'~~'f--_ ! 
DL 0" 0 - 0 

FIG 3-9 DENSITY SELECTION 
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3.7.3 . Single/Dual Stack Head Selection 

The ,formatter is configured so that if no jumpers are used in 

the SS/DS Head Selection Field then Dual Stack (read-after-write) is 

assumed. 

Jumpers must be used only for the tape units At B, C or D that 

are single stack head units. 

The SS/DS Head Selection Field is located on the main board 

assembly number 76135 near chip position G7. Bus IIE3 11 must be jumpered to 

points At B, C or 0 for single stack tape units At B, C or D •. 

3.7.4 BCD 10 to Zero Converter 

The Formatter is configured to convert BCD \0 (Octal 12) to 

zero when reading 7 track tapes in the even parity mode if no jumper is 

inserted between E4 and E5 on the main board assembly number 76135 (near 

position K12). 

Insertion of the jumper causes the BCD 10 to be read without 

co~version to the computer adaptor. The BCD 10 code is equivalent to a 

1 bit on 1 i n e s R4 and R 6 vJi t h R 2 t R 3, R5 , R 7 and R PallO bit s • 

The all 'zeros code is automatically converted to the BCD 10 

code when writing on a 7 track tape unit in the even parity mode'so that 

there will be at least one track with a 1 bit "in it to generate a read 

strobe when reading back. Therefore, the BCD 10 code is FORBIDDEN as 

an industry standard when writing on 7 track tapes in the even parity 

mode unless the program is constructed to handle the following items. 
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3.7.5 

A) Conversion of BCD lOis written to zero upon reading 

(no jumper) • 

B) Conversion of zero written to BCD 10 upon reading 

(wi th jumper) • 

7 Track File Mark Code Write/Read on 9 Track Unit 

The Formatter is confi gured to wri te/read normal (Octa 1 23) 

file marks with 9 track tape units when no jumper is installed between 

E8 and E9 near position K12 on the main board assembly 76135. 

With the jumper installed, an octal 17 file mark is written 

and checked for (lldummy', 7 track code) to provide compatibility with 

existing computer manufacturerls software. 

3.7.6 NO Parity Error for File Marks 

The Formatter is configured to indicate a parity error when 

reading a 7 track file mark in the odd parity mode or a "dummy" 7 track 

file mark on a 9 track unit (with no jumper instal led between E6 and E7). 

With the jumper installed (located near Kl0 on main board, 

assembly #76135) the parity error indication is disabled. 

3.7.7 Rewind Interrupt 

The Formatter is configured to set CBUSY when the rewind com

mand is issued if no jumper is present between El and E2. CBUSY resets 

when the rewind is complete to provide a signal to the computer to 

indicate that the next command can be accepted. 

If jumper El to E2 (next to position G7) is present, CBUSY 

will not set for a rewind command. 
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3.7.8 . Formatter Address Select 

The·Formatter is configured to always be setected if no jumper 

is placed in the Formatter Address Select area near F4 (E10, Ell and EJ2). 

Thus, if a single Formatter is util ized, no jumper need be used. 

Table 3.7.8 illustrates the jumper connection required for the 

two addresses. 

Table 3.7.8 Formatter Address Selection 

Formatter sFiAg'nDa1';--j- -~:m~':;---~ 
Address 

1---- ...... .,., __ .~~.~._~"..'tl""coo_. _~'i"" ......... - ........ _..t'15 ... .." .... ""'.~l-:,.t..r~ ..... ; ..... ·_t: ..... , i ~ ...... ~"-.... --..... ~ .lr:. ........... ,.::...~ ...... _ ... "\.t"L.o\...,.;._......-.J· .. ~#_'~, -

o High -I E~l to E12 

LovJ' E10 to 'E12 

3.8 Delay Times 

There are three main delay times: 

1. Predelay 

2. Postdelay 

3 • Ha 1 t De 1 ay 

The Pre/Post delays are used to erase portions of the Inter-
I 

record gap (when writing) or to erase tape. When reading they are used 

to position the head correctly in the IRG so that the following record 

can be either a read QL a write. 
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The Halt delay is also used to erase part of the IRG when 

writing and provides sufficient time to insure that the tape unit is 

" completely stop~ed (after the motion signal is terminat~d). 

There a~~""many factors that enter into the various delays: 

1. 7 track/9 track 

2. Tape speed 

3. Single/dual stack head 

4. Forward/reverse motion 

5. BOT/BOT 

6. Write/read command 

7. EDIT/EDIT mode. 

Table 3-9 through 3-13 give the delay times for a 9"track 
I 

tape unit selected at the standard speeds of 75, 45, 37.5, 25, and 

12.5 ips. Tables 3-14 through 3-18 give the same infolTIation for 

7 track. 
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FROM 

Table 3-9. NINE TRACK PRE/POST DELAYS (75 ips) 

I 

PREDELAY 
I 

POSTDELAY 

TO 

Time 
Interval 

Milliseconds 

I Tiril2 
~--------rl'----'--~I I nterva 1 

FROM TO i t1i 11 i seCOi 

Signal Pin' Signal Pin t 
! 

Read fo rwa r d (BOT) I L6P ( 1) J 1 0 1 -47 DB Y (~,...J 1 0 1 - 65 I 1 2 • 0____ 53 ( 1 ) Cathode C R41 DBY ( 1) J 1 0 1 - 65 ! 1 . 67 I
Read forward J STRO~EC(O) J10l-5 DBY(O) ~-65 .. J 3.66 153(1) Cathode C~~!~~(1) JI01~65J __ l_._67_ 

Single Read Reverse ,STROBECCO) J101-5 DBY(O) . JI01-65j3:66 r--S_3_C_l)_C_a_th_o_d_e_CR .. _4J OBy (1) J10l-6if 0 

. StaCk) Read Reverse (EDIT) STROBECCO) Jl0l-5 DBY(O) JlOl-65 I 3.66 5"3(1) Cathode CR4 DBY(l) JI01-651. .33 
H~ad. 

l
' Gup or Vlrite (BOT) LDP(l) J10l-47j DBY(O) !J10l-65 53.6 53(1) cath~~4,~1)J1~6~I 2.66 

VJ 
1 

\.11 
N 

Dual 
Stack 
Head 

vlri te STROBEC(O) ~~1-5 DBY(O)-=uiOl-62 5.66 S3'(l)~Cath~?~R~r~(1) JIOl-6~t:~~~2-._0·t'-_6~-

Read forward STROBEC(O) JI01-5 DBY(OlT~~65.J 3.66 I 53(1) Cathode CR4rOBY(l) JIOl-651~ __ 0 __ 

Read fon'Jard (BOT) LoP(n JI01-47 DBY(O) _Jl01-65 I 12.0 --"[-f3-('-1)-C-a-th-o-d~-C-R4rD'~y'-(1-)-J10l-6S! 0 

Read Reverse STROBEC(O) JIOl-5 _ DBY(O~ __ ~.Ol-65 3.66 S3(1) Cathode CR~1.~~~~~1.ol-65'-1--i-.b-~7 
Read Reverse (EDIT) STROBEC(O) Jl01-5 DBy(b) JI01-65 3.66 S3(1) Cathode CR4.DBY(l) JI01-65! 2.33 

Gap or Hrite (BOT) LDP(l) -~BY(0L-~1-65 .. ,,_~~..:~ __ .-23(1) Cathode CR~~(l) J10l-651_~_·33-
vJ r i t eST ROB E C (0) J 1 0 1 - 5 I D BY (0) J 1 0 1 - 65 5 . 66 53 ( 1) Cat ho deC R4 i 0 BY ( 1) J 1 0 1 ... 65/ . . 33 . 

NOTES 

HALTDELAY 

FROM TO 

OBY(l) J101-65 CBUSY (1) J10l-94 5.66 

3. (transition) = 0 means from +5V to OV, = 1 means from OV to +5V 

2. Write 

1 • Read 

= Write 1 record or write file mark 

= Read 1 record or space 



PREDELAY Time 

FROM TO 
i Interval 
I Milliseconds 

POSTDELAY 

FROM TO. 

Time 
f I nterva 1 
{Millisecond 
i 

Signal Pin Signal 'I; Pin I 
I 

fRead forward STROBEC(O) J10l-5 OBY(O) L.10'1-65_r___ 1 53 (1) Cathode CR4 DBY(l) J101..,.65f· 

Read fOr\\}ard (BOT) " LDP (1) J1 0 1-47 DBY (0) I J 1 0 1-65 _~~."~._.l 53 (1) Cathode CR4!DBY (1) J10 1-6s'l ____ _ 

Single I Read Reverse . STROBEC(O) J10l-5 OBY(O) J10l-65 I _. .1 5}(1) Cathode CR4IDB~(1) Jl01-651c--__ . __ 
Stack ~, !::1 I Read Reverse (EDIT)I STROBEC(O) J10l-S DBY(O) J10l-65 S3(1) Cathode CR41DBY(l) Jl01-6SI 

HeadlG-a-p-O-~-~-Jr-i-te-(-B-O-T)~~L=~=P-(!-2~~'~~~-}-10-1---4~~~D-B-Y-(-O-)~I~J-10-1--~_~~-_-_-_=~-~-~-)-~_~_h-O~-~08~-(-1)-~~~!::::_-_-_-_.-~ 
\.Jri te STROBEC(O)1 J10l-51 DBY(O) I Jl01-6S L33(1) Cathode CR~lDBY(l) J101-65! . 

[

Read forwa rd STROBEC (0) J 1 0 1-5 DBY (0) J 1 0 1-65 I TS'3~( 1) C~thode CR41 DBY (1) J 1 0 l-65~t-~'~"""""""'''~'-
Rea d fo r\1a rd (B OT) LOP (1) J 1 0 1-47 DB Y (0) J 1 0 1- 65 '1---'-'-~-'--"-'-"~ [-S3(l)-[~e ~ R~J!5BY (1) J 1 0 1- 651 

Dual R~ad--R~~~rse STROBEC(O). J10H .!!~~'-'-.:!_1_~1-6~ I _ 5}(1) Cathode CR~1~~i(~_L.:~':~~-6~1----·-~-~--~ 
~!:~k -lR_e_a_d_R_e_v_e_rs __ e_(_ED_'_T_)~~OBEC(O) J10l-5~ OBY.r~.L_+J10l-2LL-__ ~(1) Cathode CR4L~By(l) J_l_0_l-_6_5~i ____ _ 

Gap or \>Ir i te (BOT) I LOP (1) J 1 0 1-471~Y (0) J 1 a 1-65 L __________ ._ S 3 (l) Ca thode CR4 i DBY (1) J 10 1- 651. 
w-r-j-t-e------! STROBEC (0) J101-5 ~Y (0)-- -JlOi-=65·I----~~ ...... ~···-"-~- -5} (i) cathod;C-R4[~1)-;W-i:::651==~~ 

NOTES 

HALTDELAY I 

FROM TO 

DBY(l) "J 1 0 1-65 CBUSY(l) Jl01-94 

3. (transition) = 0 means from +5V to OV, = 1 means from OV to +5V 

2. Write 

1 • Read 

Write 1 record or write file" mark 

= Read 1 record or space 



Read fonAJa rd STROBEC(O) 

Table 3-10. NINE TRACK PRE/POST DELAYS (45 ips) , 
PREDELAY 

J10l-5 DBY (0) I Jl01-65 I 

Time 
Interval 

Milliseconds 

6.08 

6.08 

I Time 
I----------r----,--~, I nterva 1 I ~\i 1 1 i secor 

POSTDELAY 

FROM TO 

2.78 

---- --
S3 (1) Cathode J 1 0 1- 65! ---

J 1 0 1-65 -"1 
--_ ... _-.... CR_~ I?'BY (1) ~_L_ 

J 1 0 1-651 
i-

Read fon'la rd (BOT) LDP (1) JI0l-47 DBY (0) 19.9 53 (1) Cathode 

~~~~;~ ~;~ 
, -

I t J 10 ~7~5t Read Reverse STROBEC(O) J101-5 DBY(O) J101-65 6.08 S3 (1) Cathode 
-~--*,-- Jlo 1-65' I Read Reverse (ED IT) STROBEC(O) Jl01-5 DBY(O) 6.08 53 (1) Cathode CR4! DBY (1) J 1 0 1- 65\ 

o ---
. __ 2;;::..:.)8_. 

1.8£ 
LDP(l) DBY(OU.J101-65 c 53(1) CR4jDBY(1) 

I 

Gap or Write (BOT) J101-47 89.0 Cathode J 1 0 1-651 

Ir i te STROBEC(O) JI0l-5 DBY(0)jJl01-65 9.4- 53"(1) Cathode CR4rr;BY(l) J 101-65'1 
I 

~h ----.. ~~-

HALTDELAY 

FROM TO 

DBY(l) JI01-65 CBUSY(l) J1Ol-94 9.4 

3. (transition) = 0 means from +5V to OV, = 1 means from OV to +5V 

2. Write = Write 1 record or write file mark 

NOTES 1 • Read = 'Read 1 record or space 



Table 3-11. NINE TRACK PRE/POST DELAYS (37.5 ips) •• 4 

I 

PREOELAY Time POSTOELAY 
I nterva 1 

TO Hi11iseconds FRO~\ TO 

I Time 
f.---------r-----'----<I Interval 

'·\i 11 i secon FROM 

~ __ i.g_n_a_l __ ~ ___ p_i_n_+--S-i-g-n-a-l~I--~ I 

r
Read forward STROBEC(O) Jl01-5 OBY(O) I J101-65 , 7.3 I 53(1) Cathode C~~L~~~~l) J10l",,65" 3.3 /.;-

Read fonJard (BOT) LOP(l) Jl01-47DBY(0) JI01-65 i 2~·.0 _._ 53(1) Cathode .CR4iDi3Y(l) JI01-6'S"f 3.34 

Single~ Re'ld Reverse STROBEC(O) Jl01-5 DBY(O) Jl01-65 I 7.3 - 53(1) Cathode CR4!DBY(l) Jl01-6S,-;;--

'," ~~:-~k lGR-:-:-d-o-:
e
-. ~-/:-~-:-:-~-:-~-~ T-) )+r-~-~-:-~B-l;-C-(-O)-1 __ I!-+--:-~ --: ~-~--7+_·-~·-~-_-~~-~_-1t-_~--.~-~-:--~1~}--;---1 o-;-~--~_-~ __ ~H~ ~:;~~:. ~~~lt!lf;'H;;: ~~! 5: t_ 

~ \rJ r i tel S T RO B E C (0) J 1 0 1 - 5 0 B Y (0) I J 1 0 1 - 65 1 1 . 3 53 (i) . C a _!~~_~ C R ~.l~~ y ~ 1) J 1 0 I - 6~ L_. ~~1-~ 
\Jl 

..j:::- r 
D~al 
Stack 
Head 

Read forward 

Read forvJa rd (BOT) -_. 
Read Reverse 

Read Reverse (ED IT) 

Gap or ~!r i te (BOT) 

Hri te 

NOTES 

I STROBEC(O)IJIOl-5 DBY (0) J101-65 __ 1 2~~~ --fH+:; Cathode 

LOP (1) J101-47 OBY (0) JIOl-65 I Cathode 
-

STROBEC(O) JIOl-5 DBY (0) Jl01-65 7.3 53 (1) Cathode 
9-__ ' -_._---- -.~-- -

5TROBEC(O) JI01-5 DBY (0) JI01-65 7.3 5}(1) Cathode 

LOP(l) JI01-47 DBY(O) ]'JIOl-65 . 107.3 53(1) Cathode 
---~-------

...---

5TROBEC(O) Jl01-5 DSY(O) -lJIOl-65 11.3 s 3 (1 ) Cathode 

HALTDELAY I 
FROM TO 

DBY (1) JIOl-65 CBUSY(l) J101-94 11.3 

3. (transition) = 0 means from +5V to OV, = 1 means from OV to +5V 
2. Hrite 

1 • Read 

= Write 1 record or write file mark 

= Read 1 record or space 

c~~.l_~~~( 1) 
--, 

JIOl-65i 0 

CR4IDBY(l) J1Ol-65i 0 

CR4r~-BY (1) 
.. ~--

l 

J 101- 65! 3 -34 ---1------------1' 

C RLI- DB Y (1) J 1 0 1- 65! L. 
... . 

-
.64 

CR~t i OBY (1) 
- - I 

J 1 0 1-65" 

CR41DBY (l) J 1 01-65r---

.66 

.66-



FROM 

Tab 1 e 3:- 1 2 . ~ N I NET RA C K PRE / PO S TOE LAY S ( 25 ips ). 

1 

PREDELAY 

TO 

Time 
Interval 

Milliseconds 

J Time 
1-------------,-----, --I Interval 

FROM TO Mi11isecor 

POSTDELAY 

) Signa 1 Pin Signa 1 Pin I 
11 53(1) 

36 53 (1) 
------- .. f

Read forward I STROBEC(O) Jl01-5 DBV(O) Jl01-65 Cathode CR4 DBV(J) Jl0l~65! 5 

_Re_a_d_fo_rw_a_r_d _(_B_O_T)-+-1 _L_D P_(_l_) _--+_J_l 0._1_-_4-+7 _D_B_Y_( 0~)~~_~J~1-0~1_--6~5.~~ :~~~==~----i'----c-a-t-ho-d-e-c" R-4 rDsv ( 1) J 1 a 1 - 65 ~ 5 

Single Read Reverse \ STROBEC(?_)-l-J_10_l_-_5-+-D_B_Y_CO_)-4 J101-65 i Cathode CR4. ~~"~~_~~~:01-65.L_~ __ 

~ ~~:~k lR_e_a_d_Re_v_e_r_s_e_(_E_D_1 T_)+i-:::S:=T=R_OB_EC (0) J 1 0 1-5 j~BY (0) J 1 ° 1-65 Cathode CR4 _~~_~i~~.O 1-6~"1 1 

53 (1) 11 
------ -

51(1) 11 

Gap or Hrite (BOT) ~DP(~! __ ~1-4iEBY(0) J101-65 _ Cathode C~~lDBY(l) j101-~.! 8_. 
~,,'vI --r.i-t-e----.-~ -----t-'-S--T-R-OBEC (0) Jl ° 1-5 I DBYJ!~L~~ -65 I Catho~e CR4J.~~..YJ~ Ol-6~[ 8 

161 
t -

l~S3(1) .. 
1_?3 (1) 17 

\Jl 

- Read forward 

L STROBEC (o)Ji01::"s J DByTcillJ10 1-65 I 11 LS3(1)-Cathod;-GR4! DBY (1) J 1 01-65i a 

~ Dua 1 Read Reverse 
I- , 

VI' jr Read forwa rd 

Stack 
"lRead Reverse Head 

(BOT) LDP(l) Jl01-4/ DBY~O) J10l-65----r--36-----·-I~~(1)~h~~4·!~(1) Jl·O-1---6~51'-·--o----

STROBEC(O) Jl01-5 DBY(O) J10l-6S 11 , S3(1) Cathode CR4JDBY(l) J101-65! 5 

______ CE_D_1_T.;..)+-_S_TROBEC(O) Jl01-5 _DBY'(O) -"J J10l-=~? 11 53(1) Cathode CR4J~1')Ji;]:651 7 

(BOT) LOP(]) J101-47 DBY(O) I J10l-65 ._~ _____ ~. 53(1) Cathode CRtJDBY(l) Jl01-6~1_. __ ~ __ Gap or \·lr i te 

Write 

NOTES 

STROBEC(O) J101-5 DBY(O) I Jl01-65- 17 I 53(1) Cathode CR4IDBY(l) J10l-651 1· 

HALTDELAY 

FROH I T9 
.-

DBY (1) Jl01-6S CBUSY (1) Jl01-9L.l 17 

3. (transition) = 0 means from +5V to OV, = 1 means from OV to +5V 

2. \4rite 

1 • Read 

= Write 1 record or write file mark 

= Read 1 record or space 



FROM 

Signal 

Table 3-13. NINE TRACK PRE/POST DELAVS (12.5 ips) 

PREDELAV 

TO 

Pin Signa 1 I 

I 

Pin 

Time 
I nterva 1 

Hilliseconds 

t Time 
I-----------,.------!, In te rva 1 

• I 

POSTDELAV 

FROM TO I ~1i 11 i secor 
! -------------:i--------
j 

i rRead forvJard STROBEC(O) J101-5 DBV(O) J101-65 22 53(1) Cathode CR4 DsY(l) Jl01".,65i 10 

Read forward (BOT) LOP(]) J101-47 DBV(O) Jl01-65 72 53(1) Cathode CR4,"6BY(l) Jl01-65! 10 

Single~ Re",d Reverse STROBEC(O) J101-5 DBV(O) , J101-65 I 22 ---=J S~(1) Cathode. CR41~(1) J101-65~t-! --0--

~!:~k I Read Reverse (ED IT)JJiROBEC (0) 1 J101-5] DBV (0) J101-65 ~ ____ l. S3 (l_~~.~_hode C~~I_~Yi2l_~.~ 1-6~,~1 __ 2 __ 

Dual 
Stack 
Head 

lGap or Write (BOT) LDP(1~ __ J.J101-4~!BV~ ~_~01-651_32~. __ ~. _____ . S}_~~)~~~_~hode ~R~J~.~V(~)~~1-6~i __ l_6. __ • 

\.Jrite STROBEC(0)TJ101-5-1 DBV(O) Jl01-65 I 34 53(1) Cathode' CR~OBY_i~01-6?.i..-I __ 16 __ 

. - - . -~ .. 

~~4.I~BY (1) Read forward STROBEC(O) J101-51 DBV(O) J10l-.65 .J 22 53 (1 ) Cathode 
'1----

Jl01-65/ 0 _____ -...0.-. 

(BOT) LD P (1) J101-47 DBV (0) J101-65 53 (1) CR41.~BV (1) 
I 

Read forward 72 Cathode J101-65, 0 . 
Read Reverse 5TROBEC(0) J1Ol-5 DBV(O) J101-65 22 53 (1) Cathode CR4\OBV(1) J101- 65! 10 

-->---._- -.. ~------ --
CR4i D~Y(i)-Jl 01-65"( 1 L~ Read Reverse (EDIT) 5TROBEC(0) J1Ol-5 DBV (0) J101-65 22 53 (1) Cathode 

Gap or Write (BOT) LDP(l) , r:iW1-47IDBV(0) 1-~·Wl-65 ~ 322 53(1) Cathode CR41DBV (1) J10 1-6~j. __ ~2 
\·Jr i te [ STROBEC(O) I J101-5 . DBV(O) I J 1 0 1-65 3L~ 53 (1) Cathode CR4!DBV(l) Jl01-65 j 2 

HALTDELAV 

FROM TO 

DBY(l) J101-65 CBUSY(l) J101-94 34 

3. (transition) = 0 means from +5V to OV, = 1 means from OV to +5V 

2. Write = Write 1 record or write file mark , 
NOTES 1 • Read = Read 1 record or space 



Table ~-14. SEVEN TRACK PRE/POST DELAYS (75 ips) 
{ 

PRE DELAY POSTDELAY I 
1---F-R-O-M---~---T-O----4 

Time 
Interval 

Milliseconds 

I Time 
I---------..----'-----f

l 
In te rva' 

FROM TO Millisecor 

Signal Pin Signal I Pin I 
3.63 

r
Read fon'Jard STROBEC(O) I Jl01-5 DBY(O) Jl01-65 3.66 53(1) Cathode CR4 DBY(l) J101-65! 
-R-e a-d-fo-r-\'-Ja-r-d -(-B-O-T)-+-L-O -P -( 1-) --t-J-1 0-1---4~7 -O-B-Y-( O-)-+--J -1 0-1---65-'~·---1":;"'2";"'. 0-,. --+'---S -3 ...:..-( 1"':"") -C a-t-h-o-d e--. C-R 410 BY (1) J 1 0 1 - 651 

Single Read Reverse STROBEC(O) J101-5 DBY(O) -J-l-0-1--6-5-t·---3-.6~6-" ~---. 5}(1) Cath~~R4rDBy(1)J101-651---o-'-
~~:~k Read Reverse (ED I T) STROBEC (0) J10 1-5 OBY (0) __ J 1 ~.~.65_-I-__ '~ __ ' 66 _____ ._~.-S~~-~-) _c_aE~9.d_e_c:~:'I-~!i.l_)_li~?_1_-_6~.I:-' __ ._3_3_ 

Gap or "J r i t e (B aT) LOP ~~.~ ___ J_1_0 1_-_4 __ , -, I:f-D_B_Y._(_O )_+_...1 _1 o_1_-_6_5 -t-__ 5_3 ~=-~~__ _ S ~ .tU_~ Ca tho de C R4,i ~~,~ ( 1) J 1 a 1 - 6.?J __ 4_, 6,~?_ 

Dual 
Stack 
Head 

\_.Jr_i __ t_e _____ -I.-S_T_R_OB_E_C_C_O) J101-5 DBY(O) J101-65 5,66 ~(l) Cathode CR4IDBY(1), J101-6~,L 4.62 

R _e_a_d_fo_r_w_a_rd ___ .li-_S T_R_O_B_E_C _( O_)-t', _J _1 0_1_-_5 -t-D_B_Y_( 0_)_.~1 J_l_" 0_1_-6_5--".~. __ ._3 _. 6._6 ___ :--~ 3 ( 1) Ca tho de C R4'~ BY ( 1) J 1 a 1 - 651--1 ~6; 
R e _c:? f 0 rwa r d ( BOT) Li5P ( 1) J 1 a 1 - LI-7 0 B Y (0) J 1 ° 1 - 65 1 2 • a 53 ( 1) Cat hod e C R 4 ! DBY ( 1) J 1 0 1 - 65 t 1 • 67 
Read Reverse STROBEC (0) Jl01-5 DBY (0) J 10 1-65--+---3-. 6-6---';I~---S3-(-1-) -C-a-t-h-od-e-C-R4lOBY (1) ,Jl 01-65,--1 ~. 
Read Reverse (ED' T) STROBEC (0) --J 1-0-1--5 -D-BY-{C;-) . -JlO-1-65 3.66 I 53 (1) Cathode CR4\tBvCl)Ji'Ql:65f 2.33 

Gap or VJrite (BOT) loP(n J101-47 OBV(O) J10l-65 53.6 53(1) Ca.thode CR41DBY(1) J10l.:6~L_ 2.~~L 
\·Jrite STROBEC(O) J101-5 OBY(O) J101-65 5.66 53(1) Cathode CR4JOBY(1) Jl01-6s} 2.33 

NOTES 

HALTDEL~Y 

FROM TO 

DBY (1) Jl01-65 CBUSY'(O Jl01-94 5.66 

3. (transition) = 0 means from +5V to oV, = 1 means from OV to +5V 

2. \..Jrite 

1 • Read 

= \..Jrite 1 record or write file mark 

= Read 1 record or space 



w 
I 

\.ri 
_ OJ 

FROM 

Table 3-15. SEVEN TRACK PRE/POST DELAYS (45 ips) 

PREOELAY Time POSTOELAY I Time 
I nterva 1 

Milliseconds 
I------------r-------;: in te rvo 

TO FROM TO l 11 i 11 i s eco 
I 

Signal Pin Signal Pin I I I 
rRead forward ~BEC(O) J101-5 OBY(O) 'J101-65, 6.08 S3(1) Cathode CR4 OSy(l) J10l~651 6.0 

Read fon<Jard (BOT) LOP(l) J101-47 OBY(O~ JIOl-65 1 19.~ ___ Jj3(1) Cathode CR4Tj5ByO) J101-65.L~_ 
Sin 9 1 e J Rea d Rever 5 eST ROB E C (0) J 1 0 1 - 5. DB Y (0) 'I J 1 0 1 - 65 I 6 . 08 __ . 53 ( 1) Cat hod e C R4 DB Y ( 1) J 1 0 1 - 65 ! 0 

~~:~k )1 Read Reverse (EDIT) STROBEC(O) I J101-5j_~~~(0) J10l-~.08 S3(1) Cathode CRL~!·-OBY(l)J1~Q1-:6S-! .54 

Dual 
Stack 
Head 

Gap or Hrite (BOT) I uiPl~ IJ101-4~~;oj::6s-I-89~---l Sl.Q)_ Cathod~P~4r~~Y(J)Ji·~1-651 7.56 

lHri te' I STROBEilifj J101-5 I DBY (0) J1 01-65 1-9'~" I~~ (1) Cathode C~~JDBY (1). Jl0 1-6~L_7. 5~ 
STROBEC(O) JIOl-5 DBV(O) J J10l~~~ .. ,~---6~.,~08-· ___ '" r-0(l) Cathode CR4JDBY(1) J101-6iJ __ Z.78 

______ ._ (BOT) LOP(l) J101-47 DBV(O) J.}101-6~". 19.9 5"3(1) Cathode CR4IDBY(l) Jl01-6S! 2.]8 

R_e_a_d_Re_v_e_r_se ___ t-ST_R_\O_B_E __ C(_O_) J101-5 OBY(O) J101-65 I 6.08 J S3(1) Cathode c~~L~~~~i!)~~.!~q~-65T 2.78 

Read fonJa rd 

Read forward 

R_e_a_d _R_e_ve_r_s_e_(E_D_1 T_)-+_S-_I ~OBEC (0) f.::!.l 0 1:2. D-BY (OLJio 1--65 I 6.08 53 (1) Cathode CRLfjDiiY (1) J 1 0 1-651 3.86_ 

Gap or Write (BOT) LOp(n J10l-LO DBV(O) Jl01-65 89.0 5)(1) Cathode CR41Di3Y(l) J101-6SI 3.E6 
-"r-j-t-e------r-S···-TROBEC(O) I J101-5 OBY(O) J101-65 9.4 53(1) Cathode~ CR4rO BY(1) J101-651---;~-8·6· 

NOTES 

HALTDELAY 

FROM TO 

DBV (1) J101-6S CBUSY (1) J1Ol-94 9.4 
~ 

3. (transition) = 0 means from +5V to OV, = 1 means from OV to +5V 

2. Write 

1. Read 

= Write 1 record or write file mark 

= Read 1 record or space 



FROM 

Read forward 

Table 3-16. SEVEN TRACK PRE/POST DELAYS (37.5 ips) 
I 

PREDELAY 

TO 

Time 
I nteiva 1 

Milliseconds FROH 

POSTDELAY 

TO 

Time 
Inter'la I f1 ill i s eco 

I 

Signal Pin Signal ,. Pin II' I f----
I STROBEC(O) JlOl-S DBY(O) JIOl-6S 7.3 .'53(1) Cathode CR4 D8Y(1) J101-6S! 7.14 

--------1-----+----+-----1-----""';--------:-----------1-..:::::.:. ··1----
Head forlt/ard (BOT) LDP(l) !-Jl01-47DBY(O) Jl01-65 21+.0 "53(1) Cathode CRl+\DBY(1) J10l-651 __ 7_._1L_r 

Single Refld Reverse STROBEC(O) J10i-5 DBY(O) J101-65 7.3· "53(1) Cathode CR4tDBY(l) J101-65'} 

~~:~k ! Read Reverse (EDIT)l STROBEC(o)IJIOI-SI DBY(O) JIOI-6S 7.3 "D3(1) Cathode CR4IDBY(l) JI·OI-6SI---.6-6-

o 

Dual 
Stack 
Head 

lGa p or \4rite (BOT) LDP(l). J101-471 DBY-(O-)-fI-J--l-0-1--6-5-t---1-07-.-3·---~ S-3(1)Wh~-;-~~I';~y-(1-) '~1;1=65j 9.1 

Write STROBE-C-(0-)-~J-10-1---5~-D-B-Y-(0-)~~IJ-l-0-1--6-5~~·~1-1·-.3~~~--S-;~1) Cathode CR~I~(i) Jl01-6~~~9-.-1-

fRead forvJard STROBEC(O) J101-5 DBY(O) Jl01-65 J 7.3 sj-(1-)-Ca--t-h-od-e-C-R4l~~~/(1) JIOI-6SC--3~3i; 
Re~ fonvard (BOT) LDP(l) Jl01-47DBY(0) J101-65·f--2-4-.-0-~-- 53(1) Cathode CR4.i~_B'y(l) Jl01-6?1~_,-iS~·. 
Read Reverse STROBEC (0) J 101-5 DBY (0) J 1 0 1- 65 7.3 I S3 (1) Cathode CR_~L~~~QL~~~ .. - 651 3.34., 

Read Reverse (EDIT) STROBEC(O) J101-5 DBy(b) J101-65 7.3 53(1)" Cathode CR4IDBY(l) J101-65f 4.64 

Gap or Hrite (BOT) LDP(l) J1'Ol-47DBY(0) J101-65 107.3 53(1) Cathode CR4IDBY(l) J101-65[ L;..64 
\-'1 r-j-t-e------+-S-T-R-OS-E-C-(-O )-+-J-l-0--1--5-+--D-BY-(-0'-) -i,I--J-1'-0-1_ -6-5 -'~1 1 ~3-'-~-S'3--( l-)-C-a t-h-o~d--e-C-R'-4 iD~ Y (1) J 1 0 1- 6~;j-~--4.64·-

HALTDELAY 

FROM TO 

DBY(l) J101-65 CBUSY(l) Jl01-94 11.3 

3.. (transition) = Q means frolil +5V to OV, = 1 means from OV to +5V 

2. Write = Write 1 record or write file mark 

NOTES 1 .. Read = 'Read 1 record or space 



Table 3-17. SEVEN TRACK PRE/POST DELAYS (25 ips) 

~---FR-O-M--P_R_E_O--,E..--LA_Y_--T-O----I Mi ~ ~r::~~~dS FROM POSTDELt TO • i Mi ~ 7r::~~1 
lSi gna 1 Pin Signa 1 I . Pin I I II ; 

r_Re_a_d~fo_r_w_a_r_d~~~I_S_TR_0_B_E_C_(0_)~J_10_1 ___ 5~_0_B_Y_(0_)~'JIOI-65 i II ~(I) Cathode CR4 ~(I) JIOl-65! 11 

_Re_a_'d~fo_r_w_~_r_d_(_B_O_T)~ __ L_O_P(_l_)~~ __ J_10_1_-_4~7_0_B_Y_(0_)~~J1_0_1_-_65_~~~~~~. _1 53(1) Cathode.CR~l~(I) JIOI-6~~~11~ __ 

Sing i e J Read Reverse STROBEC (0) I J 1 01-5 OBY (0) J 1 0 1-65 1 11 53 (1) Ca thode CR41~BY (1._) ~ 0 1-6?.l_,_0 ___ _ 

~. Stack I Read Reverse (EOIT)' STROBEC(O) J101-5 OBY(O) J101.~ 11 - S3(1) Cathode CR4IDBY(1) JiOl-65! 1 

H~ad lGap or Write (BOT) LOp(n J~~-47 OBY(O) J101-65 161 --;3(1) Cathode CR4lDBY(l) J10l-65,--14-'-

';' \01 ri te STROBE C (0) J I 0 1-5 D BY (0) J 1 0 1-65 17 .---~-.- ~3-m-~~~'ffi41~ ( 1) J 1 0 1- 65~! . __ 1_4~_ 
(J'\ . 

o 

Dual 
Stack 
Head 

Read forward 

Read forward (BOT) 

Read Reverse 

Read Reverse (ED I T) 

Gap or Write (BOT) 

Hri te 

NOTES 

- ___ L,~~~_ ( 1 ) Ca thode CR4j DGY (1) J 1 a 1-651---2 STROBEC(O) Jl01-5 OBY(O) Jl01-65 11 
-' . 

Cathode ~R41 O;Y (1)J10 1-651 5· LO p (1) J101-47 OBY(O) J101-65 36 53 (1) 

STROBEC(O) J101-5 OBY(O) J 1 01- 65 11 S3 (l) Cathode CR~ ,~~.~.i~~~~_~.~:§?~ 5 _ ... _--- --
STROBEC(O) J101-5 DBY (0) J101-65 11 53(1) Cathode CR4!D~y(l) JIOI-6~~ __ 

LOP(l) J101-47 OBY (0) J101-65 161 53"(1) Cathode CR41 OBY (1) J 1 a 1- 65 _--' ___ ~._ 
h-~---·---

CR4jOBY(l) J101-65f' 7 STROBEC(O) J101-5 OBY(O) J 1 a 1- 65 17 53 (1) Cathode 

HALTOELAY 

FROM I.O 

OBY (1) J1Ol-65 CBUSY (1) J101-94 11' 

3. (transition) = 0 means from +5V to OV, = 1 means from OV to +5V 

2. Write := Hrite 1 record or write file mark 

1. Read = 'Read 1 record or space 



r 

Si~gle 
Stack 
Head 

w 
I 

0"\ 

Dual 
Stack 
Head 

Read fonva rd 

FROM 

Table 3-18. SEVEN TRACK PRE/POST DELAYS (12.5 .ips) 
J 

PREDELAY Time 
Interval 

Hilliseconds 

I Time 
I-------......-·--r----.--~i In te rVe 

! "H i 1 i secol 

POSTDELAY 

TO FRON TO 

STROBEC(O)I J1Ol -5 DBY (0) 

Read forward (BOT) j LDP(l) IJ101-47 DBY (0) 

Read Reverse 

Read Reverse (EDIT) 

Gap or YJrite (BOT) 

Hrite 

Read forward 

Read fonva rd (BOT) 
---
Read Reverse 

Read Reverse (ED I T) 

Gap or Write (BOT) 

Write 

NOTES 

STROBEC(O)IJ101-5 DBY (0) 

STROBEC(O) J101-5 DBY(O) 
--

LD P (1) J101-'+7 DBY (0) 

I STROBEC(O) J101-5 DBY (0) 

STROBEC(O) 

LD P (1) 

STROBEC(O) 

STROBEC(O) 

LDP (1) 

STROBEC(O) 

HALTDELAY 

FROM TO 

DBY (1) Jl0i-65 CBUSY(l) Jl01-94 

3. (transition) = 0 means from +5V to OV, = 1 means from OV to +5V 

2. vlri te 

1 II Read 

= Write 1 record or write file mark 

= Read 1 record or space 

Jl0 1 ~6~]--lO- _ 
J 1 0 1-6~t 10 

J 101- 651 1 0 

J101-6S1 lL~ 
J 101- 65-1 1 L:. 

J 1 0 1-65l----1 '+ ~---. 
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