


























































































MNEMONIC 

A0-3 

B0-3 

10-8 

CN 

CP 

TABLE 5-3: CONTROL INPUTS TO 2901A 

SIGNAL 
SOURCE 

Control Register 

Control Register 

Control Register 

Control Register 

DEFINITION 

Address inputs: selects the A file register 
contents to be connected to the 2901A, 
A bus (Sl) 

Address inputs: selects the A file register 
contents to be connected to the 2901A, 
B bus (S2) 

Instruction control lines: lines 0-2 select 
the data sources to be applied to the ALU; 
lines 3-5 select the ALU function to be 
performed; lines 6-8 determine the routing of 
the output of the ALU within the ALU and the 
source of data supplied to the Y (output) bus. 
(ALU, ALU SRC, DST) 

Carry input of ALU. Used during arithmetic 
operations. 

Crystal Oscillator 200 nanosecond clock to 2901A. 

The status register is updated on a controller clock with the ALU status. The 
register stores the conditions shown in Table 5-4. 

MNEMONIC 

TABLE 5-4: 2901 STATUS REGISTER BITS 

DEFINITION 

Indicates result of ALU operation is Zero 

Indicates a "carry out" of ALU 

The most significant ALU bit (sign of result) 
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5.2.2.5 Control Memory and Register 

The control memory stores the firmware that controls the operation of 
the controller. It comprises six 512 x 8 bit programmable read-only­
memories (PROMs) identified as B12, B14, B15, B16, B17, and B18 on 
sheet 11. The PROMs have a pipeline register at the output identified 
as the Control Register (CR). The six PROMs produce a 48-bit instruc­
tion word divided into six 8-bit fields. Figure 5-8 depicts the instruc­
tion word. 

The contents of the control memory are accessed by the Control Store 
Address Processor and strobed into the control register by the PPCLK 
clock. The contents of the control register (CRl-00-07 through 
CR5-00--07 and literal 000-007) are routed throughout the logic of the 
controller. 

5.2.2.6 Control Store Address Programmer 

The Control Store Address Programmer (CSAP) is an AM2910 microprogram 
control circuit and is described in liThe AM2900 Family Data Book". It 
controls the sequence of execution of microinstructions stored in the 
control memory. The CSAP is shown on sheet 10. 

Control store output address lines CSA00 through CSA08 select one of 
512 locations in control memory and are also routed to test five of the 
control register and the TEST output of test conditions multiplexer A17 
(shown on sheet 10). Bits 00 through 07 (LSB) of field five (CR5) supply 
instruction codes to the CSAP. Anyone of 16 instructions can be selected. 
The instructions can be modified by the state of the TEST input. The 
instructions select the next source of addresses to the control memory. The 
primary sources of addresses are as follows: 

a. A program counter/register within the CSAP. 
b. A five word stack within the CSAP. 
c. Branch addresses directly from bits 00-07 of field five (CR-5) 

Note that bits 04 through 06 of field four (CR4) control test condition 
multiplexer A17. This multiplexer connects one of eight selected conditions 
to the TEST line when specified by the current microinstruction being 
executed. The conditions tested for are shown in A17, Table 5-5. 

5-11 



U1 
I .... 

N 

o 
F1 

Sl 

CS1 

F2 

S2 ALUS ALU CItI 

F3 F4 FS F6 

CS2 CST ACR TEST BRANCH LITERAL 

FIGURE 5-8 Microinstruction Word 



TABLE 5-5: ADDRESS MODIFICATION CONDITIONS 

MNEMONIC CONDITION 

C No carry from 2901A ALU 

Z ALU result is zero 

C Carry from ALU 

N ALU sign bit logical true 

P Parity true 

0 Data reg flag 

INIT System reset 

T True 

Note that bus signal DCL0, if ever low, disables the output of the CSAP 
and generates a Reset (RST) signal. 

5.2.2.7 0 Bus Multiplexer 

The 0 bus multiplexer, shown on sheets 8 and 13 is the information source 
to the 2901A array processor. The multiplexer comprises circuits E12 and 
F12 on sheet 8 and circuits B6, B7, and B8 on sheet 13. Circuits E12 and 
F12 also function as storage registers. Additional information sources for 
the 0 bus are PROM B12, shown on sheet 11, which supplies the literal (LIT) 
and PROM 012 on sheet 10. 

Field one, bits 00 through 03, and bit 02 of field two, via circuit B10 
(sheet 3) gate the selected source to the 0 bus. Information sources to 
the 0 bus are as shown in Table 5-6. 

TABLE 5-6: INFORMATION SOURCES TO 0 BUS 

CIRCUIT SHEET SOURCE 
B12 11 Literal from control memory 
E12, F12 8 Microdata bus upper and lower bytes 
012 10 Controller status 
B7 13 Data from tape 
B8 13 Tape status 
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5.2.3 Peripheral Interface 

The peripheral interface comprises the following elements: 

a. Peripheral input output registers 
b. Tape timing and configuration logic 
c. Cable driver/receivers and control buffers 

5.2.3.1 Peripheral Input Output Registers 

There are two registers which temporarily store information being transferred 
between the tape and the other elements of the coupler; an input register 
shown on sheet 13, and an output register shown on sheet 14. 

The input register stores status information and data received from the 
tape and comprises circuits B6, B7, and B8. The outputs of these circuits 
are gated to the D bus as described in paragraph 5.2.2.7. Timing is 
controlled by signals POA, POB, and POC generated on sheet 3. 

The output register stores information to be sent to the tape and comprises 
circuits A13, A14, and A15. These circuits make up a 32-bit register 
that receives information from tne Y bus in a-bit segments. Y bus informa­
tion is stored in the register under control of the PIA, PIS and PIC clocks. 
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TERM 
AOO-A15 
A16, A17 
ACEN 
ACK 
ADRA 
ADRB 
AOOFF 
ASOO 
AS01 
AS02 
BACT FF 
BG 
BBSY 
BGFF1,2 
BGO 
BOT 
BSY 
BSYS 
BSYFF 
BUSAOOL­
BUSA15L 
COC1 
COFF/C1FF 
CN+2 
CLRB 
CLR 
CR1-07 
CR2-00-­
CR2-07 
CR3-00-­
CR3-07 
CR4-00-­
CR4-07 

TABLE 5-7: GLOSSARY OF TERMS 

DESCRIPTION 
Address bus bit 0 through bit 15 
Address bus bits 16 & 17 (MSB) 
Address and control enable 
Acknowledge 
Address A 
Address B 
Address bit 0 flip-flop 
A sequencer bit 00 
A sequencer bit 01 
A sequencer bit 02 
Bus activity flip-flop 
Bus Grant 
Bus busy 
Bus grant flip-flop 
Bus grant out 
Beginning of tape mark 
Busy 
Busy Set 
Busy flip-flop 
Data address bus lines (16) 

Control zero, one 
Control zer%ne flip-flops 
Carry output of 2901 
Clear bus 
Clear 
Control register one output bits 0-7 

Control register two output bits 0-7 

Control register three output bits 0-7 

Control register four output bits 0-7 
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GLOSSARY OF TERMS (continued) 
TERM DESCRIPTION 
CRS-OO--
CR5-07 
CS 
CSA08 

000--
007 
DA 
DA16, DA17 
DBOO-
DB15 
DB8M 
DB1SM 
DClO 
DEN 
EDT 
FLPT 
DRQFLG 
FIOO-FI1S 
FUNC 
FOO~ 

F015 
FL-D 
FU-D 
FLClK 
FUClK 
INIT 
LDADD 
LIT 
MRST 
MRQA 
MRQB 
MSYN 
MTC 
MTR 

Control register five output bits 0-7 
Carry signal out of second 2901 
Control store address bits 0 through 

08 (9 bits) 
Data bus bits 0-7 to 2901 

Data enable 
Data address bits 16 and 17 
Data bus bits 00-15 from UNIBUS 
Bit 15 is MSB, bit 00 is LSB 
Data bit 8, multiplexes 
Data bit 15, multiplexed 
DC Voltage low 
Device enable 
End of tape from tape 
File protect from tape 
Data request flag 
File in bits 0-15 
Function 
File out bits 0-15 

File lower data 
File upper data 
File lower byte clock 
File upper byte clock 
Initialize 
Load address 
Literal 
Master reset 
Memory request A 
Memory request B 
Master sync 
Magnetic tape control 
Magnetic tape request 
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GLOSSARY OF TERMS (continued) 
TERM DESCRIPTION 
r~TS 

NS 

NPGFFl,2 
NXM 
OFC 
ONL 
PARS 
PBSY 
PIACLK 
PIBCLK 
PICCLK 
PIDCLK 
P0A-D 
P0B-D 
P0C-D 
P0D-D 
PUP 
PPCLK 
PIAOO-07 
PIBOO-07 
PICOO-07 
RDO-RD7 
RDP 
RDQ 
RDS 
RSTS 
RL~C 

RWS 
7TRK 
SELl-SEL4 
SFC 
SWS 

Magnetic tape status 
Most significant output bit of 2901 ALU 

(sign) 
Non processor grant 
Non processor grant flip-flops 
Non existent memory 
Off line command to tape 
On line status from tape 
Parity status from tape 
Peripheral busy set 
Peripheral in A byte clock 
Peripheral in B byte clock 
Peripheral in C byte clock 
Peripheral in D byte clock 
Peripheral out A byte data 
Peripheral out B byte data 
Peripheral out C byte data 
Peripheral out 0 byte data 
Pull up voltage 
Processor clock (controller clock) 
Peripheral ~n A byte bits (8) 

Peripheral in B byte bits (8) 

Peripheral in C byte bits (8) 

Read data lines from tape 
Read data parity from tape 
Read data request 
Read data strobe from tape 
Reset tape status 
Rewind command to tape 
Rewind status from tape 
7 or 9 track status from tape 
Select tapes 1,2,3, or 4 
Synchronous forward command to tape 
Set write status 
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GLOSSARY OF TERMS (continued) 
TERM DESCRIPTION 
SRC 
STORL ,U 
SSYN 
STA 
SYNFF 
TAOO-TAI5 
TA 
TBBSY 
TBR 
TDOO-TDI5 
TDOOG 
TO 
TOD 
TINTR 
TMSYN 
TNPR 
TSACK 
TSSYN 
TRDY 
\~ARS 

WOS 
WOP 
WOO-W07 
WRL 
WRU 
YOO-
Y07 

Syhchronous reverse command to tape 
Store lower, upper byte 
Slave sync 
Status 
Synchronize flip-flop 
Transmit address bits 00-15 
Transmit address 
Transmit bus busy 
Transmit bus request 
Transmit data bits 00-15 
Transmit 0 bus bit 00 gated 
Time out 
Time out delay 
Transmit interrupt 
Transmit master sync 
Transmit non processor request 
Transmit select acknowledge 
Transmit slave sync 
Tape ready from tape 
Write amplifier reset to tape 
Write data strobe to tape 
Write data parity to tape 
Write data lines (8) to tape 
Write load 
Write unload 
Y bus bits a through 7 from 2901 
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6.0 INTRODUCTION 

SECTION 6 

TROUBLESHOOTING GUIDE 

The purpose of this section is to assist the maintenance engineer in 
isolating malfunctions to specific assemblies of the tape based computer 
system. Normally, once a malfunctioning assembly (tape drive, memory, 
controller CPU board, etc.) is located, a known good assembly should be 
substituted while the malfunctioning unit is returned to a repair depot. 
Be sure to read this entire section carefully before beginning to 
troubleshoot the system. 

6.1 General 

System malfunctions come under two major classifications; intermittent 
and continuous. Intermittent failures are normally very difficult to 
isolate and usually require step-by-step substitution of equipment 
over a period of time until the intermittent assembly is isolated. This 
section will primarily discuss continuous failure isolation. 

When troubleshooting electronic equipment, certain basic items should 
always be checked: 

a. Is power properly applied to all system assemblies - switches 
on, fuses good, AC power cords plugged in, area power circuit 
breakers on, etc. 

b. Check DC power at backplane terminals of computer - +5V DC, 
+12V DC. If DC voltages are low, verify AC line voltage is 
within tolerance: 

100 - 127 Vrms, 50±1 Hz or 60!1 Hz 
200 - 254 Vrms, 50±1 Hz or 60!1 Hz 

c. Verify system generates proper response when system is powered-up 
(refer to operation instructions for the processor). 

d. Verify all modules are properly plugged in. No empty slots should 
exist between modules. 

e. Verify all signal cables (tape, console terminal) are properly 
plugged in. Check each end of cables. 

f. Can the console be operated in "Local" mode? If not, console 
is defective. 
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g. Is the tape drive ON LINE light on? 

h. Are the computer panel switches set correctly (ENA/HALT, LTC, etc.)? 

i. Is green DIAG light on tape controller board on? 

6.2 Operating Instructions 

While troubleshooting the system, the engineer should check the following 
items: 

a. Is the tape clean? Dirty tape or tape read/write heads cause 
bit dropouts. 

b. If tape produces a high-pitched whine or metal-to-metal sound, 
immediately power down the tape; a bad bearing is possible. 

c. Was any module pulled out or plugged in while power was applied? 
Shorting connector pins together can cause integrated circuit 
to fa i 1 . 

d. Has ribbon cable connector been plugged in upside down at 
controller? This connector is not keyed. Be sure the arrows 
on the female connector line up with arrows on male connector. 

6.3 Possible Troubles 

This paragraph provides possible malfunction locations based on either 
visual indications or tests and assumes the basic items in paragraph 6.2 
have been checked and found normal. 

NOTE: Before troubleshooting the system be sur~ proper operating 
procedures are being followed and the system is properly 
configured. Refer to SECTIONS 2 and 3 of this manual or the 
the USER'S GUIDE. 

The following pages contain a trouble chart. Space is left on the chart 
for field failures not in the chart to be noted. 
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m 
I 

W 

TROUIU 

1. GREEN DIAGnostic light on coupler II orr. 

2. No c-.nlcaUon betNeen console and 
ca.putel·. 

3. No data transfers to/fraa tape. ISY light 
never lights. 

4. Dati transferred to/fra. tape Inccorrect. 
DNA and ISY lights blink to Indicate 
transfers. 

POSSiBlE CAUSE 

1. Microprocessor section of coupler Inoperative. 
a. Crystal not Slated In socket or In wrong. 
b. Short or open on board. 
c. lid Integrated Circuit. 
d. No DC power. 

Z. I/O section of coupler ·handlng up· Qlus. 

a. DrI always low. 
b. Shorted bus transceiver IC. 

c. lid CPU boud 

3. 'ape not ready or bad clble connection. 

•• I.proper comaunlcetlon with tape registers on 
coupler or bad IC In register section of 
coupler. 

4. lid ~ry board In backplane. 
e. Nohe or Inter.lttent source of DC poNer In 

caaputer. 
b. lad IC In tape I/O section of coupler. 

c. Run tape diagnostic. set console to .. ke 
syst .. ·Hllt On (rror.· 

d. lad area on tape. 

e. Head ~rn. 
f. Crystll In coupler wrong frequency. 
g. Conflgurltlon switch J4 not set properly. 

CHECK/REPLACE 

1. Coupler. 
Put board on extend.r. With scope look at 
pins of 2901. All pins .xcept power and 
ground should be switching. look for -stuck 
htgh-. or ·stuck low·. or hllf-aaplttude 
pulses. If no switching. either power or 
cryst.l b4d. 

2. Computer Interf.c. logiC of coupler. 

•. Check signal DEN for constant .ssertlon. 
b. Check I/O IC's. ReDDve coupler bOlrd to 

s •• if trouble goes IWlY. 
c. Run CPU dllgnostlcs. 

3. Check tlpe switches Ind clble connector. 

I. lo.d .nd reid tlpe registers fra. console 
with processor h.lted. I.e .• RKDS. RlGA. 
RKER. V.rify bits 10lded cln be reid. 

4. Run memory dl.gnostlc. 
I. Check AC and DC power. 

b. While oper.tlng. check lines fra. coupler 
to t.pe with. 'scope for short or open. 

c. An.lyze error hilt. 

d. Errors should .1wlYs occur In sa.e sector 
of t.pe. 

e. Repllce held. 
f. Check chlr.cterlstlcs of tlpe drive. 
I. Check conflgur.tion p.rlgr.ph of 

Inst.llatlon Section. 
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TABLE 1-2A: COUPLER TO FORMATTER INTERFACE LINES 

Coupler Connector J4 to: A) 
B) 
C) 
D) 
E) 
F) 

Cipher FIOOX, F900X, Pertec; Connector P4 
Cipher F880; Connector PI , 
CDC, Tandberg; Connector J124 
Digi-Data; Connector J4 
Kennedy Streamer; J1 
Kennedy Formatted drive; JS 

J4 SIGNAL J4 GROUND MNENONIC 

2 
4 
6 
8 

10 
12 
13 
16 
18 
20 
22 
24 
26 
28 
30 
32 
34 

40 
42 
44 
45* 
46 
48 
50 

1 
3 
5 
7 
9 

11 
13 
15 
17 
19 
21 
23 
25 
27 
29 
31 
33 
35 
37 
39 
41 
43 

45 
47 
49 

FFBY 
FLWD 
FWD4 
FGO 
FWDO 
FWDI 
F5GL 
FLOL 
FREV 
FREW 
FWDP 
FWD7 
FWD 3 
FWD6 
FWD2 
FWD5 
FWRT 
FRTh2 
FEDIT 
FERASE 
FWFM 
FRTHI 
FPAR 
FTADO 
FRD2 
FRD3 

DIRECTION 

IN 
o 
o 
o 
o 
o 

o 
o 

o 
o 
o 
o 
o 
o 

OUT 
OUT 

OUT 
IN 
IN 

DESCRIPTION 

Formatter Busy 
Last Word 
Write Data 4 
Initiate Command 
Write Data 0 
Write Data 1 
Not Used 
Load on Line 
Reverse/Forward 
Rewind 
Write Data Parity 
Write Data 7 
Write Data 3 
Write Data 6 
Write Data 2 
Write Data 5 
Write/Read 
Read Threshold 2 
EDIT 
Erase 
Write File Mark 
Not Used 
Not Used 
Transport Address 0 
Read Data 2 
Read Data 3 

* Grounded except when working with 7 track formatter. 

A-I 



TABLE 1-2B: COUPLER TO FORMATTER INTERFACE LINES 

Couple~ Connector JS to: A) 
B) 
C) 
D) 
E) 
F) 

Cipher FI00X, F900X, Pertec; Connector P5 
Cipher F880; Connector P2 

J5 SIGNAL J5 GROUND 

1 

2 

3 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 

25* 

28 

30 

32 

34 

36 

38 

40 

42 

44 

47 

48 

50 

5 

7 

9 

11 

13 

15 

17 

19 

21 

23 

25* 

27 

29 

33 

35 

37 

39 

41 

43 

45 

47 

49 

CDC, Tandberg; ConnectorJ125 
Digi-Data; Connector J3 
Kennedy Streamer; J2 
Kennedy Formatted drives; Jl 

MNEMONIC 

FRDP 

FRDO 

FRDI 

FLOP 

FRD4 

FRD7 

FROG 

FHER 

FFMK 

FCCG/ID 

FFEN 

FRD5 

FEaT 

FOFL 

FNRZ 

F7TR 

FRWD 

FFPT 

FRSTR 

FDWDS 

FDBY 

FSPEED 

FCER 

FONL 

FTADI 

FFAD 

FDEN 

DIRECTION 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

o 

DESCRIPTION 

Read Data Parity 

Read Data 0 

Read Data 1 

Load Point 

Read Data 4 

Read Data 7 

Read Data G 

Hard Error 

File Mark 

CCG/IDENT 

Formatter Enable 

Read Data 5 

End of Tape 

Off Line 

NRZI 

7 Track 

Ready 

Rewinding 

File Protect 

Read Strobe 

Demand Write Data Strobe 

Data Busy 

Speed 

Corrected Error 

On-Line 

Transport Address 1 

Formatter Address 

Density Select 

* Grounded except for 7 track formatter. 

A-2 
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TERM 
AOO 
AOl 
A02 

A03 

ACK 
ACKFF 
ADRA 
ADRB 
AOOFF 
AsOO 
ASOl 
As02 
BACT FF 
BBS7 L 
BDALOO L­
BDALlS L 
BDCOKH 
BOOUT L 

BDIN L 
BDMGI L 
BOMGO L 
BIAKI L 
BIAKO L 
BINIT L 
BIRQ L 
BOMR L 
-aM 
BRPLY L 
BSACK L 
BsTcLK 
BSYNK L 
BWTBT L 

BRoFF 
BSS7 
BSY 

APPENDIX B: GLOSSARY OF TERMS 

DESCRIPTION 
Q bus Address bit 0, LSB 
Q bus Address bit 1 

Q bus Address bit 2 

Q bus Address bit 3, MSB 
Acknowledge 
Acknowledge Flip-Flop 
Address A 
Address B 
Address bit 0 Flip-Flop 
A State Sequencer bit 00 

A State Sequencer bit 01 
A State Sequencer bit 02 
Bus Activity Flip-Flop 
Q bus Bank Seven Select 
Q bus Data Address Lines (16) 

Q bus DC power OK 
Q bus Data Out from master 
Q bus Data In from master 
Q bus DHA Grant In 
Q bus DMA Grant Out 
Q bus Interrupt Acknowledge Input 
Q bus Interrupt Acknowledge Output 
Q bus Initialize 
Q bus Interrupt Request 
Q bus Direct Memory Request 
Beginning of Tape Mark 
Q bus Reply from slave 
Q bus Select Acknowledge 
Q bus Clock 
Q bus Synchronize 
Q bus Write Byte 
Bus Reply Flip-Flop 
Bank 7 Select 
Busy 

B-1 



GLOSSARY OF TERMS, continued .... 

TERM 
ClKA 

ClK 1 

CN+2 
CLRB 
CLR 
CRI-00-­
CRI-07 
CR2-00-­
CR2-07 
CR3-00-­
CR4-07 
CR4-00-­
CR4-07 
CR5-00-­
CR5-07 
CS 
CSAOO-­
CSA08 
DOO--
007 
DA 
DAI6,OAI7 
OBOO­
OBIS 
DBI6~DB17 

DEN 
DIN 
DINFF 
DMG 

DMGFF 
DMGI 

+DMR 
DOUT 
DOUTFF 
DRQFLG 
DSL 

toT 

DESCRIPTION 
Clock 10 megahertz 
Clock one to the tape drive 
Carry output of 2901 
Clear Bus 
Clear 
Control Register one output bits 0-7 

Control Register two output bits 0-7 

Control Register three output bits 0-7 

Control Register four output bits 0-7 

Control Register five output bits 0-7 

Carry signal out of second 2901 
Control Store Address bits 0 through 08 (9) 

2901 Data bus bits 0-7 

Data Enable 
Data Address bits 15 and 17 
Data bus bits 00-15 fram A bus 
Bit 15 is MSB, bit 00 is LSB 
Data bus bits 16 and 17 (Address extension) 
Device Enable 
Data In 
Data In Flip-Flop 
Direct Memory Grant Delayed 
Direct Memory Grant Flip-Flop 
Direct Memory Grant in from Q bus 
Direct Memory Request 
Data Out 
Data Out Flip-Flop 
Data Request Flag 
Density Select to Tape 

End of Tape from Tape 
B-2 
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TERM DESCRIPTION 
FiJSi File Protect from tape 
FIOO File In bits 0-15 
FIlS 
FUNC Function 
FooO-- File Out bits 0-15 
FIlS 
FL-D File Lower Data 
FU-D File Upper Data 
FLCLK File Lower Byte Clock 
FUCLK File Upper Byte Clock 
LDADD Load Address 
LIT Literal 
Mim" Master Reset 
MRQA Memory Request A 
MRQB Memory Request B 
MrC Magnetic Tape Control 
MTR Magnetic Tape Request 
MrS Magnetic Tape Status 
NXM Non Existant Memory 
OFC Off Line Command to Tape 
ONL On Line Status from Tape 
PAUSE 
PBSYS Peripheral Bus Set 
PARS Parity Status from Tape 
PIAcLK Peripheral In A byte clock 
PIBCLK Peripheral In B byte clock 
PICCLK Peripheral 1n C byte clock 
P0A-D Peripheral Out A Byte Data 
P0B-D Peripheral Out B Byte Data 
PPCLK Processor Clock 
PIAOO-07 Peripheral In A 
PIBOO-07 Peripheral In 8 
PICOO-07 Peripheral In C 

8-3 
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TERM 
PPCLK* 
RDO-AD7 
RDP 
RDS 
RSYNC 
RWC 
7TRK 
SELl-SEL4 
SFC 
SWS 
SRC 
STA 
STORL,U 
TA 
lOIN 
TOOUT 
TDOOG 
TDMR 
TOMG 

TIAK 
TIRQ 
TRPLY 
TSACK 
TO 
TOO 
TSYNC 
TROY 
TWTBT 
VS 

WARS 
WDS 
WOP 
WDO-WD7 
WRL 
WRU 
WTBTFF 
YOO--
Y07 

DESCRIPTION 
Processor Clock 
Read Data bits 0-7 from Tape 
Read Data Parity from Tape 
Read Data Strobe from Tape 
Synchronize From Q bus 
Rewind Command to Tape 
7 of 9 Track Status from Tape 
Select Tapes I, 2, 3, or 4 
Synchronou-s F orwa rd Command to Tape 
Set Write Status 
Synchronous Reverse Command to Tape 
Status 
Store Lower, Upper Byte 
Tag clock fo~ extended address bits 
Transmit D Bus In 
Transmit 0 Bus Out 
Transmit 0 Bus bit 00 Gated 
Transmit Direct Memory Request 
Transmit Direct Mem.ory Grant 
Transmit Interrupt Acknowledge 
Transmit Interrupt Request 
Transmit Reply 
Transmit Select Acknowledge 
Time Out 
Time Out Delay 
Transmit Sync 
Tape Ready from Tape 
Transmit Write Byte 
Overflow from 2901 
Write Amplifier Reset to Tape 
Write Data Strobe to Tape 
Write Data Parity to Tape 
Write Data Lines (8) to Tape 
Write Load 
Write Unload 
Write Byte Flip-Flop 
Write Byte Flip-Flop 
Y Bus bits 0 through 7 

u-4 .. 


