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0'NliNe 

REoUEsi" 

READY: I ." .)1 I 4 .START 
EX'CEP'i'iON T4T5 TB TAPE 

. I MOTIONl I I I 
T1 

DATABUS 
XFER :.DATA 

- . BLOCK .. 
ACK .. . ..... INTO 
__ BUFFER 
DIRC .. 

RESET t-t --------t 

ACTIVITY CRITICAL TIMING 

T1 CPU COMMAND TO BUS N/A 
T2 CPU SETS ON LIN E N/A 
T3 CPU SETS REQUEST 12-T3 >OUS 
T4 FORMATTER RESETS READY T3-T4 < 0.25 US 
i'5 FORMATTER SETS READY 20 < T4-T5< 600 US 
T6 CPU RESETS REQUEST T5-T6>OUS 
T7 BUS DATA INVALID T5-T7 >OUS 
T8 FORMATTER RESETS READY 20 < T6 - T8 < 100 US 
T9 FORMATTER CHANGES DIRC N/A 
no 1ST DATA BYTE TO BUS N/A 
T11 FORMATTER SETS READY N/A 
T12 FORMATTER SETS ACK T11-T12 >40NS 
T13 CPU SETS XFER T12-T13 >OUS 

0-· .. 

• t 

T19 

READ DATA COMMAND 

ACTIVITY CRITICAL TIMING 

T14 FORMATTER RESETS READY T13- T14< 25 US 
T15 FORMATTER RESETS ACK 56 <T13 ..... T15<.1.t2 US 
T16 BUS DATA INVALID T13.- T16 >0 US 
T17 CPU RESETS XFER T15-T17>OUS 
T16 BUS DATA VALID N/A 
T19 FORMATTER SETS ACK SAMEAST12 
T20 CPU SETS XFER SAMEAST13 
121 . FORMATTER RESETS ACK SAMEAST15 
T22 BUS DATA INVAlID SAME ASTt6 
T23 CPU RESETS XFER SAMEAST17 
T24 FORMATTER seTS READY N/A 
T25 1ST BYTE TO BUS N/A 
T26 FORMATTER SETS ACK SAMEASn2 

Figure 4-4. Read Data Timing 
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TAPE 
MOTION 

LAST BYTE STOPS 
.. 

CPU 
SENDS 
READ 
STATUS 
COMMAND 

____________________ --JTT3B 

ACTIVITY 

127 CPu SETS XFER 
T29 FORMATTER RESETS READY 
129 FORMATTER RESETS ACK 
T30 BUS DATA INVALID 
T3t CPU RESETS XFER 
T32 LAST BYTE TO BUS 
T33 FORMATTER SETS ACK 
T34CPU SETS XFER 
T35 FORMATTER ReSETS ACK 
T36 BUS DATA INVALID 
T37 CPU RESETS XFER 
T38 FORMATTER SETS EXCEPTION 
T39 CHANGE BUS DIRECTION 

:J t 

CRITICAL TIMING 

SAMEAST13 
SAME AST14 
SAME AST15 
SAME AS T16 
SAME AST17 
N/A 
SAMEAST12 
SAMEAST13 
SAMeAS'it5 
SAMEAST16 
SAMEAST17 
N/A 
N/A 
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ONLINE 1-----... 

REQUEST 1----10.1 

~~~~~~~-+~~~ 
EXCEPTION I----:f------++---~ 

START 
TAPE 

MOTION 

FORMATTER 

~tO l-----Il 

nt 

START ~Tt2 TAPE __ -I 
WRITES I T9 • REWIND ~ ___ -I 

INTERNAllY 
r--::-:=-=:""!":~~.A""",~"""", GENERATED FilE _"'--r"""J'_""I'"'\ 

WRITE FILE MARK ON TAPE Vi I I I 12 DATA BUS 

XFER t-I --....;...;;.;..;;..;....;.;.;;.~:....----~ 
1'1/1111 

ACK II----------~ 

DIRC~I------------~ 

RESET~.-------------~ 

ACTIVITY 

n CPU COMMAND TO BUS 
T2 CPU SETS ONLINE 

. T3 CPU SETS REQUEST 

STOP 
TAPE 

MOTION 

T4 FORMATTER RESETS READY 
T5 FORMATTER SETS READY 
T6 CPU RESETS REQUEST 
T7 BUS DATA INVALID 
T8 FORMATTER RESETS READY 
T9 CPU RESETS ONLINE 
no CPU RESETS ONLINE 
nt, FORMATTER RESETS READY 
n2 FORMATTER SETS READY (AT BOn 

CRITICAL TIMING 

N/A 
n-T2> OUS 
T2 --- T3 > OUS 
T3 - T4 > Q.25US 

• 

20 < T4 --- T5 < 500US 
T5 --- T6 > OUS 
T5- T7 > OUS 
20 < T6 --- T8 < 100US 
N/A 
T9 - no > OUS 
N/A 
N/A 

Figure 4-5. Write File MQrk Timing 

REQUEST 1--1--... 1 T3 
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ifEADY 1--_I--_j~T~4~T~5~-w:::::!)~-i 
EXCEPTION I---I--------H----I 

START TAPE MOTION 

READ DATA BLOCKS 
UNTIL FILE MARK 

BLOCK FOUND 
\ I 

READ FILE 
MARK COMMAND 

ACK 1-1 -------------1 
I5iFfC" 1-1 ------------1 

~~I-----------------; 
ACTIVITY 

Tl CPU COMMAND TO BUS 
T2 CPU SETS ON LINE 
T3 CPU SETS REQUEST 
T4 FORMATTER RESETS READY 
T5 FORMATTER, SETS READY 
T6 CPU RESETS REQUEST 
T7 BUS DATA INVALID 
T8 FORMATTER RESETS READY 
T9 FORMATTER SETS EXCEPTION 

STOP TAPE MOTION lIlllllllll 

CRITICAL TIMING 

N/A 
Tl-T2 >OUS 
T2-T3 >OUS 
T3 - T4 < 0.25US 
20 < T4-T5 <500US 
T5-T6 >OUS 
T4-T7 >OUS 
20 < T6-T8 < l00US 
N/A 

• SYSTEM MUST Issue READ STATUS COMMAND 

Figure 4-6. Read File Mark Timing 
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.oNLINE ~I~X------------------------------~ 

IiEOUm T5 

ACK~--------------4+--------------~ 
~~I----------------, 

"---------41 

~~I--------------------------~\ 
ACTIVITY 

TI CPU COMMAND T.o BUS 
T2 CPU SETS REQUEST 
T3 F.oRMATTER RESETS EXCEPTI.oN 
T4 F.oRMATTER SETS READY 
T5 CPU RESETS REQUEST 
T8 BUS DATA INVALID 
T7 F.oRMATTER RESETS READY 
TB F.oRMATTER CHANGES BUS DIRECTI.oN 
TB 1ST STATUS BYTE TO BUS 
Tl0 F.oRMATTER SETS READY 
TIl CPU SETS READY 
Tl2 F.oRMATTER RESETS READY 
Tl3BUS.DATA INVALlQ 
T14 CPU RESETS REQUEST 
T16 LAST STATUS BYTE T.o BUS 
T16 SAME AST10 
Tl7 SAME AS TIl 

. T1B $AME AS Tt2 
T19SAME AS Tt3 
T21 SAME AS Tt4 
T21 F.oRMATTER CHANGES BUS .DIRECTI.oN 
x - I?ON'T CARE 

CRITICAL TIMING 

NIA 
TI-T2 >OUS 
T3-T4 >lOUS 
20 < 1'2-T4 < 600US 
T4-T6 >OUS 
T4-T6 >OUS 
20 < T6 .... T7 < l00us 
NIA 
NIA 
T7-TtO >2OUS 
TtO-Tll >6OOUS 
T11-T12 < 0.26IJS 
Tt,.-T13>oUs 
20 < T11- 1'14 < 600US 
NIA 
SAMEASTtO 
SAMEASTt1 
SAMEASTt2 
SAMEASTt3 
SAMEAST14 
NIA 

Figure 4-7. Read Status Timing 
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ONiDNE~IX~------------------------------------~ 

REaUEn~I--------------------------------------~ 
x 

REAi5Y 1----, .... 
~CEPTION I-----,......~ 

DATABUS~~~-+~~~~~~~~~~~~~~~~ 

XFERr-----~--~r------------------------~ 

DIRC 1----1------, 
RESET 

ACTIVI.TY 

T1 CPU ASSERTS RESET 
T2 FORMATTER DISABLES ~ 
T3 FORMATTER DISABLES FmmV 
T4 FORMATTER ASSERTS ExcEmON 
T5 FORMATTER DISABLES DTlre' 
T6 CPU DISABLES RE!n' 
x - DON'T CARE 

CRITICAL TIMING 

N/A 
Tt- T2 < O.25US 
T1- T3 < O.25US 
T1-T4< 3US 
Tt-T5> 3US 
T1-T6< 13US 

Figure 4-8. Reset Timing 
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4.3 READ EXTENDED STATUS COMMAND 

The Read Extended Status Command has been implemented as an aid in determining the 

area of fault within a failing Quarterback drive. The command is executed by placing 

the appropriate bit pattern for the Read Extended Status command (EO) on the bus and 

following the signal protocol on the timing diagram. All 64 status bytes must be 

transferred by using the Ready/Request handshake. Command timing is shown in 

Figure 4-9, and the status byte values are listed in Table 4-2. 

ON"'INE ~I x~------,...--------t 

REQUE~ ~~ ________ ~ 

~~~ .... 
READY ~+-+o..~,. 

EXCEPTION 
Tt 

~READ 
DATA BUS ~X:-iNJsD:.;", ....... ",-:~,.;.;,.;;.~;;,;.;".., 

x~: ' 
ACK~.--,...---------~~---------~ 

~~I------------~ ...... _-----
~l~-------------------------~ 

ACTIVITY 

Tt CPU COM~ANO TO BUS 
1'2 CPU SETS REQUE~ 
T3 FORMATTER RESETS EXCEPTION 
T4 FORMATTER SETS READY 
~ CPU R€SETS REQU~ 
T8 BUSOATAINVAl.ID 
T7 FORMATTER RESETS READY 
TIl FORMATTER CHANGES BUS DIRECTION 
T9 1ST ~ ATUS BYTE TO BUS 
TtO FORMATTER SETS READY 
Ttl CPU SETS READY 
T12 FORMATTER RESETS READY 
Tt3 BUS DATA INVA ... ID 
T14 CPu RESETS REQUE~ 
TIS L.AST ~ATUSBYTETO BUS 
T1SSAMEAST10 
T17 SAME AS Ttl 

,T1BSAMEAST12 
Tt!tSAME AS Tt3 
1'21 SAME AS T14 
1'21 FORMATTER CHANGes BUS DIRECTION 
x _ OON'T CAf'~ 

CRITICAL TIMING 
N/A 
T1-T2 >ous 
T3-T4 >1OUS 
20 < T2-T4 < 500US 
T4-T5> OUS 
T4-T8 >OUS 
2O<~-T7< l00us 
N/A 

, NlA 
T7-TtO>2OUS 
TtO-Tn > SOOUS 
Tl1-T12< O.25US 
Ttl-Tt3> OUS 
20 < Tl1-'Tt4 < 500US 
N/A 
SAMEAST10 
SAMEASTll 
$AMEAST12 
SAME AST13 
SAMEAST14 
NIl. 

Figure 4-9. Read Extended Status Command 
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Table 4-2. Extended Status Read Command Bytes 

RBO - Used with the read and write loops for temporary storage and flags for write 

operations as follows: 

Byte 

BYTE 0 

BYTE I 

BYTE 2 

BYTE 3 

BYTE 4 

BYTES 

BYTE 6 

BYTE 7 

Definition 

RO used as data memory pointers, and general scratch registers. 

R I used as data memory pointers, and general scratch registers. 

R2 is the last block Address read from the tape. 

R3flags for the next host buffer. 

R4 flags for the active host buffer. 

RS flags for the available {empty} buffers. 

R6 flogs for the full buffers. 

Where the bit assignments for: 

R3 through R6, NXWTBF, REWBF, NXRDBF, CREBF & EXBUF are: 

Bit 7 = 0 

Bit 6 = 0 

Bit S = Buf 3 

Bit 4 = Buf 2 

Bit 3 = Buf I 

Bit 2 = 0 

Bit I = 0 

Bit - =0 

AllBUF = 00 I I 1000B 

R7 is the write flogs Cl~ follows: 

Bit 7: 

Bit 6: 

Bit S: 

Bit 4: 

Bit 3: 

Bit 2: 

Flog from read channel telling write channel to use 

RWBUF IBlK instead of NXWTBF IBK. 

Indicates a duplicate block is being written because of an 

overrun. 

Indicates the buffer bit in R3 (next host) Is valid. 

Indicates the host channel has been started but not finished. 

Indicates the buffer bit in NXWTBF is valid. 

Indicates a file-mark has been started by the write channel. 
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Byte 

BYTE 8 

BYTE 9 

BYTE 10 

BYTE II 

BYTE 12 

BYTE 13 

BYTE 14 

BYTE 15 

BYTE 16 

BYTE 17 

BYTE 18 

BYTE 19 

BYTE 20 

BYTE 21 

BYTE 22 

BYTE 23 

Table 4-2. Extended Status Read Command Bytes (continued) 

Definition 

Bit I: 

Bit 0: 

Indicates a write-file mark command, or an offline-during-write 

has occurred but the file-mark has not yet been written. 

Indicates that an offline has occurred during write, or the 

early-warning hole has been detected (causes the buffers to be 

flushed) 

Stack Byte 

Stack Byte 

Stack Byte 

Stack Byte 

Stack Byte 

Stack Byte 

Stack Byte 

Stack Byte 

Stack Byte 

Stack Byte 

Stack Byte 

Stack Byte 

Stack Byte 

Stack Byte 

Stock Byte 

Stack Byte 

RB I is used for command setup as follows: 

BYTE 24 

BYTE 25 

BYTE 26 

BYTE 27 

BYTE 28 

BYTE 29 

RO used as data memory pointers 

R I used as data memory pointers 

R2 is the alternate drive control register 

R3 is the CMD being executed 

R4 is a CNT of bad RCRDS for RD or WRT. Bit seven is time out 

R5 is the DRV SEL and TRK SEL pointer 

Bit 7 TRK 3 (MSB); This is a four-bit track number which can have 

the values 00 through 15 

Bit 6 TRK 2 
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Table 4-2. Extended Status Read Command Bytes (continued) 

Bit 5 

Bit 4 

Bit 3 

TRK I 

TRK 0 (LSB) 

SEL 3 

Bit 2 SEL 2 

Bit I SEL I 

Bit 0 SEL 0 

TRKBTS = III 100006 

Definition 

This is a radial select code which is used to 

select One of four drives. Not more than one bit 

should be on at a time. 

BYTE 30 R6 is the DRV control REG 

Bit 7CARTRDG LOCK; Turning this signal on locks the cartridges 

in/out of ALL drives. 

Bit 6 WRITE 

Bit 5 ERASE 

Bit 4 REVERSE 

Bit 3 GO 

Bit 2 HIGH SPEED 

; Turning this signal on enables write current in 

the write head. 

; Turning this signal on enables current in the 

erase head. This signal should only be turned on 

while selecting track 00 

; This signal on selects the reverse (from EOT to 

BOT) direction; off selects the forward (from 

BOT to EOT) direction. 

; Turning this signal on causes the capstan to 

move tape on the selected drive in the direciton 

indicated by the REVERSE signal. 

; This signal, in conjunction with the GO signal 

causes the drive to move tape at 90 ips whether 

or not it is a 90 ips drive. This sjgnal is 

sampled only when the tape is stopped. (If a 

shift to high speed is desired while tape is 

moving, GO must be turned off for at least 5 

milliseconds to ensure that HIGH SPEED gets 

sampled.) 
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Byte 

BYTE 31 

BYTE 32 

BYTE 33 

BYTE 34 

BYTE 3S 

BYTE 36 

BYTE 37 

BYTE 38 

BYTE 39 

Table4-2. Extended Status Read Command Bytes (continued) 

Bit I ZERO 

THRESHOLD 

Bit 0 (NOT USED) 

R7 is the flag reg 

POSFLG EQU 

SWTRK EQU 

Definition 

; This signal tells the basic drive to remove any 

and all amplitude threshold margining of the 

read signal, and is used in a last-ditch effort to 

recover hard-to-read blocks. (Not used.) 

10000000B; Bit 7: 

OIOOOOOOB;· Bit 6: 

We are at a known position 

We are switching tracks (turn 

around) 

WRTPOS 

ATEOM 

EQU 00 100000B; Bit S: We are positioning for a write 

We have written past early EQU 000100008; Bit 4: 

warnings hole 

LOOKBIE EQU 0000 I OOOB; Bit 3: Last retry, look for BIE 

FNDBIE EQU 00000 I OOB; Bit 2: Indicates BIE was found 

PSTEOM EQU 000000 lOB; Bit I : Indicates attempt to read post 

EOM 
MORDTA EQU 000000018; Bit 0: Inhibits NO-DATA-DETECTED 

status 

Status Byte 0 

Status Byte I 

Status Byte 2 

Status Byte 3 

Status Byte 4 

Status Byte S 

NXWTBF ; This location indicates the next buffer to be written (read on 

a Read command) only one bit should be on at a time 

NXWTBK; This location indicates the next block address to be written 

(read on a Read command) 

BYTE 40 NXRDBF; This location indicates the next buffer that is going to be 

read.;.after-write-checked. It is not actually written to on the 

read back, but is saved here to be used on a re-write. (Not 

used on a Read command.) 

4-13 



Byte 

BYTE 41 

BYTE 42 

BYTE 43 

BYTE 44 

Table 4-2 •. Extended Status Read Command Bytes (continued) 

NXRDBK; 

RWBUF ; 

RWBLK ; 

CRDBF . , 

Definition 

This location indicates the next block address to be used on a 

read-after-write check. (Not used on a read command.) 

This location tells the write logic which buffer to use on a re

write. 

This location tells the write logic which block address to use 

on are-write. 

This location tells the read channel which buffer is currently 

being read-after-write checked. It is not actually written to 

but is saved here to be used when flaging re-writes. (It is the 

buffer currently being filled by the read channel on a Read 

command.) 

BYTE 45 CRDBK ; This location indicates which block address should come out 

of the read channel next. 

BYTE 46 EXBUF ; This location holds the buffer bit for the block that initiated 

a re-write. The re-write flag is not turned off until the block 

containing this buffer is read back from the tape. 

BYTE 47 BADONT ; This is a counter to keep track of compounded retries. When 

it reaches 16 it is a HARD error. 

BYTE 48 This byte holds the two's complement of the highest trock address 

allowable + I. 

BYTE 49 Old Status Byte 

BYTE 50 Old Status Byte 

BYTE 5' Old Status Byte 

BYTE 52 Old Status Byte 

BYTE 53 Old Status Byte 

BYTE 54 Old Status Byte 

BYTE 55 Last command executed 

BYTE 56 The number of bad records on last Read or Write operation 
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Table 4-2. Extended Status Read Command Bytes (continued) 

Byte Definition 

BYTE 57 Old value of Bank I register 5 

R5 is the DRV SEL and TRK SEL pointer 

Bit 7 TRK 3 (MSB); This is a four-bit trock number which can have 

Bit 6 TRK 2 

Bit 5 TRK I 

BIT 4 TRK 0 LSB) 

Bit 3 SEL3 

Bit 2 SEL 2 

Bit I SEL I 

Bit 0 SEL 0 

TRKBTS = IIIIOOOOB 

the values 00 through 15 

; This is a radial select code which is used to 

select one of four drives. Not more than one bit 

should be on at a time. 

BYTE 58 Old value of Bank I, Register 6 

R6 is the DRV control REG 

Bit 7 CARTRDG LOCK; Turning this signal on locks the cartridges 

in/out of ALL drives 

Bit 6 WRITE ; Turning this si9nal on enables write current in 

Bit 5 ERASE 

Bit 4 REVERSE 

Bit 3 GO 

the wri te head 

; Turning this signal on enables current in the 

erase head. This signal should be turned on only 

while selecting trock 00 

; This signal on selects the reverse (from EOT to 

BOT) direction; off selects the forward (from 

BOT to EOT) direction 

; Turning this signal on causes the capstan to 

move tape on the selected drive in the direction 

indicated by the REVERSE signal 
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Byte 

BYTE 59 

Table 4-2. Extended Status Read Command Bytes (continued) 

Bit 2 HIGH SPEED 

Bit I ZERO 

THRESHOLD 

Bit 0 (NOT USED) 

Definition 

; This signal, in conjunction with the GO signal, 

causes the tape drive to move tape at 90 ips 

whether .or not it is a 90 ips drive. This signal 

is sampled only when the tape is stopped. (If a 

shift to high speed is desired while tape is 

moving, GO must be turned off for at least 5 

milliseconds to ensure that HIGH SPEED gets 

sampled.) 

; This signal tells the basic drive to remove any 

and all amplitude threshold margining of the 

Read signal, and is used in a last ditch effort to 

recover hard-to-read blocks. (Not used.) 

Old value of Bank I, Register 7 

R7 is the flag reg. 

POSFLG EQU 10000000B; Bit 7: 

SWTRK EQU OIOOOOOOB; Bit 6: 

We are at a known position 

We are switching tracks (turn 

around) 

WRTPOS EQU 00 I OOOOOB; Bit 5: We are positioning for a Write 

A TEOM EQU 000 100008; Bit 4: 

LOOKBIE EQU 0000 I OOOB; Bit 3: 

FNDBIE EQU 00000 I OOB; Bit 2: 

PSTEOM EQU 000000 108; Bit I: 

MORDTA EQU OOOOOOOIB; Bit 0 

status 
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operation 

We have written past early 

warnings hole 

Last retry, look for BIE 

Indicates BIE was found 

Indicates attempt to read past 

EOM 

Inhibits NO-DAT A-DETECTED 
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o Table 4-2. Extended Status Read Command Bytes (continued) 

Byte Definition 

BYTE 60 Firmware Release Number 

BYTE 61 Firmware Version Number 

BYTE 62 Select Drive Light Bit (Bit 7) 

• BYTE 63 Holds the count of phony rewrites that are done at the start of aU track 

to get past cold point. (Phony CNT should be 7 plus I). 

o 

• 

, 

o 
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