CONTROL MODULE

3340-A2

MM

INDEX
MLX
LGND

| START]
FSI N
MSG |
SENSE

oLT |
OPER i

|

VOL. RO1

MICRO

VOL. RO2

PANEL
SSwW*
CTL-I
DATA

VOL. RO3 §

|

MICFL

VOL. RO4

e BOT 205

POCT T, ety

Vo es 1 A2)

‘”:ﬂl":”l

g d

Cortroy

Disk Storage

T TR secror s onty

Viocres that ave the

aath Contror

SU0ed

SVt egtare covratled

2747523
Part No. ( )

BMO0010
Seq. 1 of 2

440218
l 5 Aug 74

g 440200 . 440203
| 25 Jun 73 2 Nov 73

440224
. 15 Dec 75

© Copyright IBM Corporation 1973, 1974 1975

DEV-I
ACC
R/W

VOL. RO5

DM
RPI
PWR
LoC
INST

VOL.

RO6 |

Maintenance ~Library

SATELLITE MODULE

3340Bx |

~
o

TSI
SN
]

MIM

DEV-| DM
ACC RPI
" R/W PWR
LOC |
INST |

VOL. ROS' VOL. RO6

Volumes RO5 and ROC decompany every Contror Vodule (A2) and every
Satellite Module (B1 or B2). (One set per serial numbered frame.) To ensure
proper documentation level use the volume that goes with the module your

are working on.



PREFACE

MAINTENANCE LIBRARY ORDERING PROCEDURE

(1BM Internal)

Individual pages of the 3340 Maintenance Library can be ordered

from the San Jose plant by using the Wiring Diagram/Logic Page

Request (Order No. 120-1679). In the columns headed ‘'Logic Page”,
enter the page identifier information: sequence number, sheet num-
ber, part number, and EC number. Groups of pages can be ordered
by including a description (section, volume, etc.) and the machine

serial number.

i

SAFETY

PREFACE/SAFETY

CE SAFETY PRACTICES

All Customer Engineers are expected to take every safety
precaution possible and observe the following safety prac-
tices while maintaining |BM equipment:

1. You should not work alone under hazardous conditions
or around equipment with dangerous voltage. Always
advise your manager if you MUST work alone.

2. Remove all power, ac and dc, when removing or assem-
bling major components, working in immediate areas of
power supplies, performing mechanical inspection of pow-
er supplies, or installing changes 1n machine circuitry

3. After turning off wall box power switch lock 1t in the
Otf position or tag 1t with a "Do Not Operate’ tag, Form
229-1266. Puti power supply cord whenever possible

4. When 1t 1s absolutely necessary to work on equipment
having exposed operating mechanical parts or exposed
live electrical circuitry anywhere 1n the machine, observe
the following precautions
a. Another person familiar with power off controls must

be in immediate vicinity .

b. Do not wear rinas, wrist watches, chains, bracelets, or

metal cuff links

Use only insulated pliers and screwdrivers.

Keep one hand in pocket.

e. When using test instruments, be certain that controls
are set correctly and that insulated probes of proper
capacity are used.

f.  Avoid contacting ground potential {metal ftoor strips,
machine frames, etc.). Use suitable rubber mats, pur-
chased locally f necessary.

5. Wear safety glasses when:

Using a hammer to drive pins, riveting, staking, etc.

Power or hand driiing, reaming, grinding, etc.

Using spring hooks, attaching springs.

Sotdering, wire cutting, removing steel bands.

Cleaning parts with solvents, sprays, cfeaners, chemi-

cals, ete.

Performing any other work that may be hazardous to

your eyes. REMEMBER — THEY ARE YOUR EYES.

6. Follow special safety instructions when performing speciai-
1zed tasks, such as handiing cathode ray tubes and extremely

high voltages. These instructions are outlined in CEMs
and the safety portion of the maintenance manuals.

a o

maooe

-

7. Do not use solvents, chemicals, greases, or oils that have
not been approved by IBM.

8. Avoid using tools or test equipment that have not been ap-
proved by IBM

9. Replace worn or broken tools and test equipment.

10 Lift by standing or pushing up with stronger leg muscles —
this takes strain off back muscles. Do not Lift any equip-
ment or parts weighing over 60 pounds

11 After maintenance, restore all safety devices, such as guards,
shields, signs, and grounding wires.

12. Each Customer Engineer is responsibie to be certain that
no action on his part renders products unsafe or exposes
customer personnel to hazards.

13 Place removed machine covers in a safe out-of-the-way
place where no one can trip over them.

14. Ensure that all machine covers are in place before returning
machine to customer

15. Always place CE tool kit away from walk areas where no
one can trip over 1t. for example, under desk or table.

16. Avoid touching moving mechanical parts when tubricating,
checking for play, etc.

17  When using stroboscope do not touch ANYTHING — it
may be moving.

18. Avoid wearing loose clothing that may be caught in ma-
chinery Shirt sleeves must be left buttoned or rolted above
the elbow.

19 Ties must be tucked in shirt or have a tie clasp (preferably
nonconductive) approximately 3 inches fromend Tie
chains are not recommended

20. Before starting equipment, make certain fellow CEs and
customer persennel are not in a hazardous position.

21. Maintain good housekeeping in area of machine while per-
forming and after completing maintenance

Knowing safety rules is not enough.
An unsafe act will inevitably lead to an accident.
Use good judgment - eliminate unsafe acts.

ARTIFICIAL RESPIRATION

General Considerations

1. Start Immediately — Seconds Count
Do not move victim uniess absolutely necessary to remove
from danger. Do not wait or look for help or stop to
loosen clothing, warm the victim, or apply stimutants.
2. Check Mouth for Obstructions
Remove foreign objects.
3. After victim is breathing by himself or when help is
avatlable:
a. Loosen clothing.
b. Place victim on his side.
c. Keep victim warm.
4. Remain in Position
After victim revives, be ready to resume respiration if
necessary.
5. Call a Doctor
Have someone summon medical aid.
6. Don’t Give Up
Continue without interruption until victim is breathing
without help or is certainly dead.

Rescue Breathing for Adults

Al

1. Place victim on back: lift neck L
and tilt head way back. (Quickly ~ ~ Y& _ »\}/
I3
R

remove any noticeable food or .w
objects from mouth.) - ‘
2. Pinch nose closed; make airtight seal around victim's

mouth with your mouth; and forcefully breathe into
victim until chest rises (expands) .

3. Continue breathing for the victim 12 times per minute
WITHOUT STOPPING.

4. If chest does not rise (expand), roll victim onto side
and pound firmly between shoulder blades to remove
blocking material. Also, try lifting jaw higher with
your fingers. Resume rescue breathing.

Example:
Sequence  Part Latest EC
number number number
3340 DW0010 | 2747749 440203 440204 440205
Seq.10of 2 [PartNo. () 2 Nov 73 21 Dec 73 28 Jan 74
“4Copyright IBM Corporation 1973, 1974
Sheet
number
This manual was prepared by the IBM General Products Division, Product
Publications, Department G24, San Jose, California 95193
© Copyright International Business Machines Corporation 1973, 1974, 1975
3340 BMO0010 | 2747523 440200 440203 440218 | 440224
Seq. 2 of 2 | Part No. { | 25 Jun 73 2 Nov 73 5 Aug 74 15 Dec 75

© Copyright 1BM Corporation 1973, 1974, 1975
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PANEL CONTENTS

Operator Panels — — — — — — — — — PANEL 10

Describes use of 3340 Operator
Panel and Power Panel.

CEPanels — - - - — — — — — — — PANEL 20

Describes CE Panel switches
and indicator lights.

CE Panel Checkout — — — — — — — — PANEL 150—-162

Provides flowcharts and the CE
Panel timing chart used for checkout
and trouble-shooting procedures.

Note: Certain 3340 subsystems have a 3344 drive attached.
The 3344 operator panel is not the same as the 3340
operator panel. See the PANEL section in the 3344
MLM. (3344 documentation will be available in May
1976).

BNO0O01 2747412 See EC 440224
3340 Seq. 1of 2 |PartNo. ()| | History 15 Dec 75

440241
30 Oct 78

© Copyright iBM Corporation 1973, 1974, 1975
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OPERATOR PANELS

3340 OPERATOR PANEL

COVER READ
READY
LOCKED ONLY
START
ATTENTION
STOP

READY Indicator

Lights when the data module is properly inserted and
ready for operation.

START/STOP Switch

With the switch in the start position, the cover is locked,
the data module is loaded and the heads are moved to
track O, provided that:

1. The drive power is on.

2. The data‘module is in place.

3. The cover is closed and latched.

When the switch is placed in the stop position, the data

module is unloaded and the cover is unlocked. The data
module will not unload while the system is communicat-
ing with the drive or when an Attention is pending.

READ ONLY Indicator

Lights when the write function is inhibited after the data
module is loaded. Write is inhibited by rotating the read
only inset in the data module handle.

COVER LOCKED Indicator

Lights when the drive cover is locked.

ATTENTION Pushbutton

Operating this pushbutton causes the drive to perform a
rezero operation:

1. Read/Write heads are moved to track 0.
2. DM (data module) Attention is signai=d to the
controller.

OPERATOR PANEL SWITCH REPLACEMENT

Removal
1. Remove all lens covers.

2. Pull operator pane! up and out of front cover.

3. Lift bracket up and out from front cover.

4. Remove attention switch housing. —-———/
5. Pull 3 wires from rear of switch.

6. Loosen lock nut on switch.
Unscrew and remove switch from housing.

Replacement

Replacement is the reverse of removal.

3340 POWER PANEL (Standard)

A2 Module

4 - )

Power On

| Power Off

3340 BN0001 |2747412 See EC 440224
Seq. 2 of 2 |Part No. ( ) History 15 Dec 75

440241
30 Qct 78

© Copyright IBM Corporation 1973, 1974, 1975
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POWER ON Switch

Operation of the Power-on switch allows ac power to be

applied to the module provided subsystem power is present.

The switch is bypassed by the subsystem sequencing
controls during a subsystem power-up operation.

POWER OFF Switch

Operation of the Power-off switch removes ac power from
the module when subsystem power is up. During a
subsystem power-down operation, this switch is bypassed

and power is removed by the subsystem sequencing controls.

CE Reset
e
L)
O
IBM 3340-A2

OPERATOR PANELS PANE L 10

3340 POWER PANEL (String Switch)

A2 Module
F Enable Enable \
A B
Disable Disable

Power Off

\ J

The functions of this power panel are the same as the
standard machine (left) except for:

ENABLE/DISABLE Switches

The Enable/Disable switches (A or B) can be used
to dedicate the 3340-A2 and associated drives to a single
interface. Interlocking is provided.

*Machines without the String Switch feature do not
have these switches.

CE Reset switch

This control is located on the top surface of the frame between
the drive covers. See LOC 2 and LOC 12, or PANEL 10. When
adrive is in CE mode, CE RESET resets:

Check and Attention conditions in the drive
Difference Counter

. Head Address Register

. Cylinder Register

. Target Register

. Cover Locked Latch

OO0 AWN =

When the drive is not in CE Mode, the CE Reset switch:

° Resets a DM Sequencer error if it is in State 0, and ini-
tiates another 10 second retry to unload the data module.
See Note 1, DM 100 for detailed theory on use of CE
Reset for DM Sequence errors.

® Resets the Cover Locked Latch. See Note 4, DM 120
for detailed description of Cover Locked Latch.

OPERATOR PANELS PAN E L 1 0



CE CONTROLS

The CE controls allow:

e Communication with the storage control to initiate
and control microdiagnostics from the 3340.
(See MICRO 10 and 11.)

e Placing a drive in CE Mode.

e Removing the 3340 subsystem from system power
sequencing.

e Removing +24 V power from an individual drive.

e Resetting of various drive circuits.

+24 V POWER switches

One for each drive, removes +24 Vdc power from the DM
sequence microswitches and edge connectors to allow
servicing one drive while the other is in operation if the
CE Mode switch is on.

\Power Mode A

!\ 24 Volts CE

9 Q

Power Mode B
24 Volts CE

15 ¢

CE MODE switch s

One CE Mode Switch for each drive allows a drive to be
put in CE mode so it can be selected when a Select Tag
accompanied by the Service Select bit on Bus Out is
present.

ON

Program Control display and Data display

Allows communication from the storage control to the
3340. For a description of PROGRAM CONTROL
displays and their corresponding DATA displays, see
MICRO 10and 11.

Data Entry switches

Used in conjunction with Execute Switch to send informa-
tion to the storage control. Examples:

1. Microdiagnostic routine and test numbers.

2. Test parameters.

3. Running options.

/

POWER MODE switch

1. Remote Drive Power sequencing under system control.
2. Local removes the 3340 subsystem from normal system
power sequencing. Allows powering down the 3340
subsystem without affecting system operation. Prevents
the system from powering up the 3340 during maintenance
activity.

Parity Check
CTL-I Tag Bus lamp

Turned on by control interface tag bus parity error.
Reset by execute switch or by power on/off sequence.

/

CTL-I Bus Out lamp

CE CONTROLS

PANEL 20

Program Control

0000

Data

Data Entry Selected

A A A A A B & T
OO0 0O |00O0 O
CE Dr

el 007 ¥ 07
< 3 < )
Q w Q »
Q & © E-3
© o ® o
& ) & [~
6 g L § g L

Interface

B A

)

Dev-1

>

Parity Check
> CTL-I CTL-I
Tag B Bus Out Bus In

_— CE Dr Selected/Execute Request lamp

Turns on when execute switch is operated. Reset when
operation requested by data entry switches is complete
and program control display is set. In CE mode, the
lamp turns on when a drive is selected.

e Execute switch

1. Causes control program to read data entry switches.
2. Turns on Execute Request light.
3. Resets bus checks and bus check lights.

= Interface Select switch

Selects control interface A or B for CE Panel operation
(String Switch Feature).

Turned on by control bus out parity error. Reset by
execute switch or by power on/off sequence.

Dev-l Bus In lamp

Turned on by device bus in parity error. Reset by
execute switch or by power on/off sequence.

440224
15 Dec 75

See EC
History

3340 BN0020

Seq. 1 of 2

2747413
Part No. (1)

440227
14 Sept 76

440241
30 Oct 78
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CE PANEL

Possible Causes

A2L2 Cables: A1A5
A2G2 A1C2 A2U5

No Trouble

Check

Repair or replace as
required.

Execute switch.
Cable A2U5, A2U4,
to CE Panel for open
or seating.

Execute Request LED.
Power On Reset
(A20L2D04).

Voltage distribution.
Refer to YA090.
Voltages. Refer tc
PWR 80, Entry B.
Note 10, PANEL 152.

PANEL 151

Corrected

Yes

When replacing A2G2,

See INST 8.

check addressing jumpers.

Ensure that the latest
level microdiagnostic
disk is installed.

Set the Data Entry
switches to ‘FF’.
Operate the Execute
switch several times
in rapid succession.

String switch feature
installed

Execute

Data

Set the Data Entry
switch to ‘00’ and
operate the Execute
switch,

No Data

Picked bit{sj on Bus In

|

Replace Cards

A2F2 A2L2
A2K2 A2P2
A2G2 A2C2

Trouble

Corrected

Check

e Data Entry switches

for extra bit(s)
e Cable A2U5 to CE

Panel
@ Cable A2C3 to 01B-A1TH1
Repair or replace as
required.

Trouble
Corrected

Display equals
00"

Yes

When replacing A2G2,

e e e —t check addressing jumpers.

See INST 8.

Set the Data Entry
switch to ‘AA’ and
operate the Execute
switch

No Data

Picked or
dropped bit(s)

Picked

Dropped

indicates shorts between

Bus In bits.

Analyze the bit(s) in
error. Use the diagram
on CTL-I 105. Isolate
the failing lines.

Yes

Display equals
‘FF’

Dropped bits(s) on Bus
in or Bl Assembiy error

Replace Cards

A2F2 A2G2
A2K2
A2L2

Request light

PANEL 160

comes on

No Execute Request

Any

light stays on

e PANEL 150

Any

Bus Check light on

o o o o

Trouble

Display equals
W

i

When replacing A2G2,
check addressing jumpers.
See INST 8.

Corrected
T~ \//

Set the Data Entry
switch to ‘65" and
operate the Execute
switch.

Data

Error Analysis

Exit to the interface
analysis procedure

Display equais
55

D
PANEL 152 CTL-! 100
3340 BN0020 | 2747413 Sec EC | 440224 | 440227 | 440241
Seq20of 2 | Part No. (1) History 15Dec 75 | 14 Sept 76 | 30 Oct 78
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PANEL 151

Check

e Data Entry switch for
missing bit(s)

® Cable A2C3 to01B-A1H1

e Cable A2U5 to CE
Panel

@ LEDs for bit{s)
affected

Repair or replace as

required.

N

Bus Out or Tag Bus
Parity Check

Bus Check light on

Bus Out or Tag Bus
error.

Bus In bit O always off.
Bus In bit 3 always on.

Replace Cards

A2G2
A2F2
_ AzL2
~ A2K2

Replace Card

A2G2

When replacing A2G2,
check addressing jumpers.

See INST 8.

Yes

Trouble
Corrected

Trouble
Corrected

Check

Repair or replace as
required.

e Cable A2C4 to B1H1.
e Note 10, PANEL 152.

Trouble

Maintenance procedure
complete

)

START 500

Corrected

Check

® Cables A2C3 to 01B-A1H

A2C4 to 01B-A1H1
e Note 10,PANEL 152.
Repair or replace as
required.

Trouble
Corrected

PANEL 152

CE PANEL PANEL 150



CE PANEL

CE' PANEL

PANEL 151

PANEL 150
PANEL 160

This is an indication

that the microprogram
has responded.

Scope Set thel Data switches
E h to ‘A0’ and operate
rom the Execute the Execute switch.
co’ ’

PANEL 150 MICRO MICRO

oo oG

Request latch to the
Execute switch. Refer
to the CE Panel
Diagram on PANEL
153-155.

CO" or 'CA’

Program Control

Exit to START 500
when problem is

Invalid Routine ID.
Compare the value dis-

Display equals ‘FX’

corrected. played in Data lights
with the value set in
the CE switches. Prqgram Control
Data Display D»spllz;:yFt’aquals
equals ‘AQ’ 3340
\’y
Storage Control
No MLX
Valid Routine 1D other
— — than "AQ' received by Enter ‘00" in the Data
;Lhalts‘ls an indication No storage control. switches and operate
1. Switches were set to the Execute switch. Replace Cards When replacing A2G2,
the wrong value. A2L2 — = -1 check addressing jumpers.
A2G2 See INST 8.

2. 23FD disk currently
installed does not /
contain a test with

‘E1
XX

Display
equals

this ID. - ‘01" or 'E1’
Possible Causes 00" or ‘XX’ /
1. Data switch failure 5 Yes
2. Bus In failure Trouble
Check 11 Corrected

‘XX'=110r12

N

The value currently in
the Data Switches caused
a Bus In Parity Error.

Data switches and 23FD
disk. Restart the test.
Repair or replace as
required.

Set Data switches
equal to Program Control
Replace Cards lights.

A2K2
A2F2
A2L2

Scope

Set the Data Switch to
‘20’ and operate Execute

Use the timing chart on
PANEL 152 and the

Data Display switch twice to display .
equals Data switches expected and received Scope ?I;sgram on PANEL 153-
bytes. Bus In for proper bits. -
Trouble Refer to CE Panel
Corrected diagram on PANEL 153-
Scope 155.
Determine bit in error
Other and scope.

Display
equals

Refer to CE Panel dia-
gram on PANEL 153-

Check Data Switch,
cables A2U4, A2US5 to

N 5.
Error Analysis 19 CE Panel, cable A2C3
. , to B1H1.
Exit to the interface CFAO Repair or replace as
analysis procedure. required.

Maintenance procedure

| Maintenance procedure
complete.

complete.

Note: Display ‘82" may occur too quickly : : O
A I A ]

to be seen, in which case, use the CTL-i1 100
Yes exit if the other condition is START 50
satisfied. 0 START 500
3340 BNO151 | 2747414 440200 | 440202 | 440203 | 440213 | 440218 | 440227
Seq 1 of 2 | Part No. (1) 25Jun73 | 7Sept73| 2Nov73 |13May74 | 5Aug74 | 14 Sept 76 DANILCI 11




CE PANEL

PANEL 150
PANEL 160

Check

Voltages in Figure 1.

Voltages
correct

Exit to PWR MAP for
indicated voltage.

PWR

Figure 1. Voltage locations.

Voltage Test Point input Point Reference

+6 A2F2B11 A2E2B11

+6 A2D2S11 A2E2S11 PWR 60,
+6 A2K2B 11 A2L2B11 Entry A
+6 A2M2S511 A2L2S11

+6 A2T2G11 A2T2B11

—4 A2T2B06 A252B06 i

4 A2T2G06 A252G06 PWR 55,
—4 A20D2B06 Conﬂector*’ Entry A

“Planar connector at the top of the A2 panel.

Scope

o Require response from the storage control.

control operate properly.

Use the timing chart for reference. Events indicated by:

fail to occur, exit to the interface Analysis Procedure.

Q Require that the CE Alert Execute line in the storage }

if they

J

PWR

if this is an installation, check that the Control Interface cables CTL-i 100
are not reversed. 3340
11
PANEL 150 v
Storage Control
ML X
Repiace Card
A2L2
Trouble Yes
Corrected
m&}mtemmce D"OCQ:‘-’}UTE
Check \ complete
Vaoltages in Figure 1.
[
Analyze the bitls) in [
error. Examine the cabie
from A2U4 and A2115 START 500
to CE Panel for shorts. Yes \/:)?tdqes\‘ No
Use PANEL 155 for ——< Correc 1
reference. ~ orrect - ,
Exit to START 500 \/ Exit to PWR MAP for
when problem is indicated voltage -
corrected. l i
3340 BNO151 | 2747414 440200 | 440202 | 440203 | 440213 | 440218 | 440227
Seq.20f 2 | Part No. (1) 25Jun73 | 7Sept73 | 2Nov73 | 13May 74 | 5Aug74 | 14 Sept 76
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CE PANEL PANEL 152

Line Name Note| Test Point Net Time: Approximately 5 microsec/div (varies by Storage Control type and activity)
| ] I I | | |
1. —CE Alert Latch D A2LR0n | BDTS0ADS gy e e R A
2. +Controller Poll Op 02 4 A2G2J12 BF110 AL2
P -
3. —Bus Out Bit4 4 A2G2P04 BF130 AF2 P Modifier for ‘Poll CE Execute’
a5
|
4. —Sei Bus Bits 5 | Output Lines | BF 190 Bit Significant Controller Addr (ie, bit 0 = Ctlr 0, Bit 1 = Ctir 1}
({—— —— :
5. —Controller Addrsd 6 A2G2G04 | BF120AC6 (0 | _ P
A
A . | .
6. —Sel Bus Bits 7 | Output Lines | BF190 ( ! _ 3 of 6 Code (i.e. 07 for Ctir 0, 26 for Ctir 1) e
7. —Selected 6 A2G2J05 8F120 BAS " ! |
{f | _
8. +CE Alert Execute(NPL)| 3 AA2L2J05 | BD230 AZ4 -ﬁﬁ
|
9. —Bus Out - 40 8 A2G2J13 | BF120 AC2 (o Modifier for Gate CE Data—
12
10. Assm Bus Bits Output Lines | BE110

e
pusng

Notes:
1. Refer to the OPER section for complete Bus and Tag descriptions.

2. Execute Request switch, when operated, sets CE Alert Latch. If it
fails to set, check the switch cables to CE Panel and latch on A2L2.

3. When the controlier is not selected, CE Alert Execute (NPL)
becomes active. Check Select Hold and the selected latch.

4. Storage Control should respond with Controller Poll Op 02 with a
Bus Out value hex 08. If not, check interface cables or suspect
Storage Control/ problem.

5. The controiler responds with a bit-significant physical address, that
is, bit 0 equals Controller 0, bit 1 equals Controlfler 1. Check from
Select Bus to controller interface to be sure it happens correctly.
Check Gate B1 and B1 Sel and Assm Sel lines.

6 The Storage Control then selects the controller based on the infor-
mation received above. Check Bus Out and Tag Bus if it does not.

7. The controller responds to selection by placing a 3-of-6 bit code on
Bus In. Bus In equals 07 for Controller 0 and 26 for Controller 1.
/f it fails to do so, check Gate B1, 81 Sel, and Assm Sel lines.

11. + Select Hold NPL 6 | A2G2812 | BF100 o ib—.—.;_-.}
~ a . ! |

12. ~Gate BI 4,6 | A2K2B12 | BE150 { M
13. Bl Sel X A2F2J09 | BA100 -I__-__l_—__,mm__m
4. Bl Sel Y A2F2G07 | BA100 M—
15. —Assm Sel X A2K2G08 | BE110 (f | | : _Eme

16. —Assm Sel Y A2K2J09 | DE110 : I ; I_

Q

8. The Storage Control then must read CE data from the switches.
Since the decode for this function is imbedded on a logic card.
check lines 1, 9, 15, 16, and be sure that the Assm Bus bits
equal the CE switch setting. CE Alert Latch (line 1} is reset by
Gate CE Data Decode.

9. Note that Select Latch comes on and stays on throughout the
timing chart.
10. Where there is more than one controller on the interface and
the following combination of conditions exist —

a. The Execute Reguest light is on continuously on the
controller with the higher address as a resuit of having
operated the Execure Request switch.

b. No apparent Execute Request light on the controller
with the lower address when the Execute Request
switch Is operated.

— replace cards in the controlier with the lower address.

Basic  A2G2
SWFE AZD2 — Interface A
A2E2 —~ Interface B

cerave. PANEL 152



CE PANEL

DATA
ENTRY
SWITCHES

4CE DATA BIT 0 ZAOUO————

4CE DATA BIT 1 ZAO4O

—— 4CE DATA BIT 2 ZAO40——————

4CE DATA BIT 3 ZA040

DL
@ [ +CE DATA BIT 4 ZAO4O————

l— 4CE DATA BIT 5 ZA040———

“———— {CE DATA BIT 6 ZAO4O

4CE DATA BIT 7 ZA040

4CE DATA BIT P ZA040

swA’
SWB’
A
v PANEL 154
PANEL 154
3340 BNO154 | 2747415 440200 (440202 440203 | 440213
Seq. 1 of 2|Part No.( ) 25 Jun 73|7 Sept 73 2 Nov 73|13 May 74
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004—

006—

008—

001—

002—

003—

005—

007—

009—

BU100

RA

CE P& B02:—~ $CE DATA BIT 0—*——BUIOOAU4——GID

| LA-A2K2

ROM
CE PNL|BO4=—~ 4CE DATA BIT l—l-——-—BUIODAVII—-JIO
SWITCH

w
v l— N &
' LA-AZK2 -A—AZKZJ

CE PNL[B10s~ 4CE DATA BIT 5———'——BU100AZQ—J13

SENTRo
FROM _L*
CE PNL{B12+~ +CE DATA BIT 6 l BU100BA4—P10

A2K2

l——- BE xxx
|
|
|

SENTR |
FROM ——AC
CE PNL|B05#- {CE DATA BIT 2—'———-au100Awa—u1o
SWITCH

l LA-AZK2
HENTR

——AA} —AKs

CE PANEL

cv N A 110 —CE DATA BIT 0—AK2

A—AZKZJ I

110 —CE DATA BIT 1—AL2

——AM
cv }—- N k—rBEllO -CE DATA BIT 2—AM2
A—AZKZ'I '

FROM I ——ADy  ——AM

CE PIL|BOB:~ 4CE DATA BIT 3—'———BUIOOAX4—SIZ oV l]— NN ,—Beuo ~CE DATA BIT 3—AN2
’ LA-A2K2 -A—AZKZJ ,

——AY.

PR | & |

CE PAL (Bogs- +CE DATA BIT A—T—sumo;m—els oV }— N —BE110 —CE DATA BIT 4—AP2

LA-A2K2 -A-AZKZJ

— |

SENTR

FROM I

———AF ——AGh
oV ]— N u—l—aeuo —CE DATA BIT 5——AQ2

A—AZKZJ

Ay ARy
o= N n—l—aeuo —CE DATA BIT 6——AR?

SWITCH |
La-azk2d  La-azx2 I
——BB
R | s |
A A

CE PNL|B13#- +CE DATA BIT 7——'——%003}34———911 o |—[ N l——}—azno —CE DATA BIT 7——AS2
SWITCH !

l A-A2k2d  La-azk2 '
P |
2 o |

! —Ak ATy
gﬁx% D02:- +CE DATA BIT P ——————BU100BC4—J11| CV |— N BE110 —CE DATA BIT P——AT?

' A-AZKH  La-A2x2 [

1

CE PANEL

PANEL153
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CE PANEL

CE PANEL PANEL154

BU100
SENTR
FROM
+F.XECUTE ZA040 001 CE PAL|D03—BD190 +EXECUTE APY
~A2U5
PANEL 153 w
SENTRY
FROM
- EXECUTE SW ZAO4O 002 CE PNL|DO5+——BD190 - EXECUTE SH——————AQY ———
PANEL 153 A-AZUS”
A2L2
I__.___._._..___.__________....._.__.._—BDxxx __I BU100
| PMR_ ON RESET " - ” |
PR ON RESET frausoonc D045 N ]Boa————J)ZBoal R ]—————l_ REG N-1D *] i HEXITH
I A-A2L2 A-AZL2 |\ P l BU110 +DEVICE BUS IN PAR CHK DISP—BKY4 — USDLS |—7A030 4DEVICE BUS IN PAR CHK DISPLAY—EK4
A—AZLZJ
MST EXECUTE l
ZDO2A—S
+EXECUTE BU100AP4——B02| CV |——-— S
|
A-A2L2
- TAG BUS PAR CHK I BF 110AH6 ZB03—S —A— I
- BO PAR CHK LATCPED—I-—BFHOAY& l | I ——E
-DEVICE BI PAR CHK LATCHED——BA140AB6 03— —4— N-ID * | HEXI T
I cesan |07 BU110 $BUS OUT PAR CHK DISP—————BG4 — USDLL | —2A050 48US OUT PAR CHK DISPLAY———EJ
' -A—AZLZJ I
{ N-1D *l I HEXITH
_ - }-BUL10 $TAG BUS PAR CHK DISP—————BD4 —|USD10 |-—ZA030 4TAG BUS PAR CHK DISPLAY———EHA
XBSAA CE PNL
| beeod |
CE ALERT LATCH
- EXECUTE SW I BU100AQUI——BO4| CV o n Foon | i I
L s 0—— [s | S >——zninel
I A-A2L2 0 [r Iy I
A-A2L2 —
| 07B08|AR|R | WK120
5 Leors M [R 2603 | 1——— | JOSt— = I
-BUS OUT BIT Al }-BD120AB6 Iy ‘ At
- SELECTED TAG GATE BF110AN6 oFHzMo9n —|s — HEX T
| tA-A2L2 —M—J——f— — R s
H LA-AZL2 A-aaLz) = HE JLERT EXECUTE NPt AZU CE ALERT EXECUTE NPL—————BD230AZ4 DIR R
- SELEC BF120BA6
SELECTED | } 8170 ce AERT LATOH————
I AEq ——BF R ON RESET—————AG2
- TAG BIT 0 BF100AB2—12G04| A A -G128DCD ] Y BDI60 = 'BF140  LBF150  LBM170
- a6 BIT 4—— W Briooac2—7c08n I BN170 SWFE
2608 G11A A l
- TAG BIT 5 BF 100AF2 G130 PANEL
- TAG BIT 6 '—BFIOOAGZ I-A—A2|).(2 BA I —EE 162
- TAG BIT 7 i BF100AH2 N-ID * | SEXI T
11 }D13:% BU110 4CE ALERT EXECUTE IND——BA4—|UAD13 |——2ZA030 +CE ALERT EXECUTE IND———EFE4
I B, | | CE PN
| GATE CE DATA ’ l
I A A I BD110 +GATE CE DATA AB2
L 2zmo9n
| LA-A2L2 ’
L————_———_—“————_—————_—_——__J
3340 BNO154 | 2747415 440200 440202 | 440203 440213
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CE PANEL CE PANEL
A2G2 A2L2
— e BF 130 = o e e 1 B XXX o s s e s s o e e e S —— ——— — ———————— T —— ————— . W ——— —
! LO BYTE
! B AC
| I £ TAG BIT 0 J—sr 100882 04| A A G128DXD SEL REG
Ay = TAG BIT 4 1 _pr100AC2 7G08A J T r2M09%61 —c
1BUS OUT BIT 0 NPL—————]—K100AB4——£G12[ CV KPOZ ~ BYS OUT BIT 0 - AB? = SELECTED | 2603 azl2 G11h | '
| balag  |BC180  (BDIZO 'BF1Z20 - TAG BIT 5 BF 100AF2 SN e
l “A-A262 l BF170  'BF200  'BH100 | pevx u—_—-‘——r | —ZS03h—(D—k————BD210 L0 BYTE BIT 0—
- TAG BIT 6 —BF100AG2 A-A2L21 s
- TAG BIT 7 J—BF100AH? LA-AZL2
AC | | 2504N—CD—A————BD210 ~LO BYTE BIT 1—
.
$BUS OUT BIT 1 NPL——-'—WKlOOACh——EGl} ov ms—l - ByS OUT BIT 1 - AC2 '
anz62) IO gy om0 'BRI20 I 2U03A—CD—h—————BD210 -LO BYTE BIT 2—
il BUS OUT BIT A7
: : I 75055 AR A—— —25020—CD—A————BD210 —LO BYTE BIT 3—
ey A-AZL2
$BUS OUT BIT 2 NPL 100AD4-—EP03| €V AMO2 - BUS OUT BIT 2 AD2 -
| | I %BAMO IBC180  BDI20  'BF120 ' 7507M—CD—A BD210 —LO BYTE BIT 4
' La-A262 BF200  LBH100 l BUS OUT BIT A6
BB 25086 —CD—A————BD210 —LO BYTE BIT 5—
| I 2 AR
+BUS OUT BIT 3 NPL———'—-M(lOOAEQ—-—EMOB ov uoos—l—st——— - BUS OUT BIT 3 AE2 i A-A2L2 [ZU078—CD—4 BDZ10 .0 BYTE BIT 6—
| J o] TRz Ao lstisotemizg ~ BUS OUT BIT 1——————BF130AC2—()
i A-A2G2 l BF170  'BF200  BH100 BUS OUT BIT AS 12305k —CD—A———BD210 L0 BYTE BIT 7—
—BA -A-A2L
17508 AR & BD170 -BUS OUT BIT AS—
+BUS OUT BIT 4 NPL——'—M(lOOAFa——EMM o ipoy - BUS OUT BIT 4 AF2 I Q lA‘AMJ
' | BA140  LBCi80 BD120  LBF170 C B U BT Z‘“——[’*QEggﬁgZ— -~
La-n262 I BF200  'BG100 3 B 2 BUS OUT BIT A3 \ Wl BYTE
| I ll Uzs02l ar % e
——AGy A-A2L2
$BUS OUT BIT 5 NPL———JI—mloOAGa——Emw v uposl—m - Btégc% e A - ms i o et .
l “AmA2G2 I Br200  'BG100 ' BUS OUT BIT A2 U 75030—CD—A———BD200 —HI BYTE BIT 0—
adll
' ZUO3A AR N
S I | oLz 7S04\—CD—A———BD200 —HI BYTE BIT 1—
$BUS OUT BIT 6 Nm_———l—wmomu——mog OV AP - B T BIT b a2 — BUS OUT BIT 5 I—BFBOAGZ—-L
I A-A2G2 | T-BFIS0  lBF200  'B6100 - BUS OUT BIT 2 JEF 150Dz " o0s oUT BIT A1 ZU03N—CD—h————BD200 —HI BYTE BIT 2—
——AFy
l l | L1 7s0a AR & L7502A—CD—N————BD200 -HI BYTE BIT 3—
+BUS OUT BIT 7 Nm——l—mmowu——epm o o - BUS OUT BIT 7 AJ2 l A-AZL2 75070 —CD—t BD200 ~HI BYTE BIT 4—
I | BAISO BALIO  BC180  'BDI20
| La-n262 ! BF140  'BF150 LBF200  'BGL00 ' S ouT BIT 0 ol | R
ALy N CD - —
e GG SR S . | L 75058 AR &
' A-AZL2 LZU07A—CD—\—————BD200 -HI BYTE BIT 6—
I L 7505M—CD—\————BD200 HI BYTE BIT 7—
- BUS OUT BIT 4—————3RF130AF2 tA-A2L 21
—~ SELECTED TAG GATE—'——BFucAws
- - _ . _ -BUS QUT BIT Al
[ [ [ [ l 4—BD170 ~BUS OUT BIT A7
L1021 3 1 4 |5 |6 | 7] ' {-BD170 ~BUS OUT BIT A6
l -BUS OUT BIT A3
—~LOBYTE Uos | M12 | Uo6 | S09 | Uo9 |s10 | ulo | 20 O BIT A
e D03 | D06 | DO5 | DO7 | DO9 | D10 D11 o e e e e o i e S e e S S S . e S o T . o e e e
—HIBYTE BOS | UO2 | P12 | S13 | U12 | U13 | S12
B04 | BOS J BO8 B0O9 | B10 | B12 | B13
—_ —— SO S SR P S S —_ eed
’—CC I
— SEXI T
@»+ CE HI BYTE DISP BIT x—l-BDzOOAAu-— o >00('»—ZA030 CE HI BYTE DISP BIT X——CC4
LA-A2U44 I
| ——DD; I
' SEXI T ﬁ
JCE LO BYTE DISP BIT X ED20A—| XXXI-~ZA030 CE LO BYTE DISP BIT X——DD4
l rarviin '
e o e—— o——— o — ]
3340 . [ i
BNO160 2747688| | 440203 440213, : *
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Interface Analysis — — — —

Provides a description of the
recommended approach to
interface problems.

CTL-IMAPs — — _ _ _ _

Provide maintenance procedures
for analyzing control-interface-
related problems.

— — — CTL-1 100

Control Interface Description — — — OPER 920

Presents a high-level description
of the Control Interface.

Interface Operation with Detailed
Descriptions — — — — _ _ _ _ _ OPER 95—-109

Presents Tag sequence, interface

data and control flow, and detailed

Tag and Bus descriptions.

CTL-1 100-550
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INIEKFACE ANALYSIS

PHILOSOPHY OF INTERFACE ANALYSIS

If the String Switch feature is installed, go to CTL-I 110.

3. For new installations, location changes, or whenever cables are
removed, the interface cables may be transposed. Verify the

The recommended approach to interface problems is to replace

the designated replaceable unit in the controller and determine

if the problem is corrected. The replacements are normally
made prior to coming to this page. When successful, this
method causes a minimum impact on system operation.

If further action is required, go to the interface checkout
procedure for the storage control. If the problem is not

resolved, return here.

3830

Execute the CTL Interface Bringup Program. Refer to MICFL

1500 for operation instructions and to CTL-l1 101 to CTL-1 105

for scope procedures and diagrams.

370/115-125

Execute the CTL Interface Bringup Program, routine BF.
Refer to MICFL 1500 for operation instructions and to

CTL-1 101 to CTL-I 105 for scope procedures and diagrams.

370/135

The 370/135 Interface test provides the same function as the

CTL Interface Bringup Program. Refer to CTL-l 101 to

CTL-1 105 for scope procedures and diagrams.

HINTS

1. If more than one controller is attached to the interface,

install the terminators in the first controller and check that
it functions normally; then proceed to the next controller
and continue until all units function normally.

2. Note that the lines listed below require a back panel connec-

tion to propagate the signal to the next controller. If a con-

nector is loose at the A2 board in any controller, all con:
trollers may appear to fail. Check that the following

connectors in all controllers are securely seated.

Storage
“Control

cabling. (See CTL-/ 107 for cable checking hints.)

Terminators or cables
to/from next controller

ABIHI

\

Bus Cable

ABIFI

CTRLR

ABIGI —Y

Bus Out Bit 3 A2C4
Bus Out Bit 4 A2C4
Tag Bus Bit 6 A2C5
Tag Bus Bit P A2C5
Bus In Bit 3 A2C3
Bus In Bit 4 A2C3
Error Alert A2C2
Index Alert A2C2
3340 BQ0001 | 2747417 See EC 440223 | 440224 | 440227
Seq. 2 of 2 | Part No. (1) History 14 Mar 75 15 Dec 75 | 14 Sept 76
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rd
e
By

ABIEI

MLX

(Note)

370/115,125

INTERFACE ANALYSIS

String Switch feature
installed

CTL-1 110

Storage
control is a
System/3
DSA

Yes

CTL-1 100

Error Analysis Exit to the Sys/3

Go to the interface analysis
procedure in the storage
control. Return here if the
problem is not resolved.

Attachment MAP
charts; CTL-i
cable check out
procedure. Return

If no failure,continue below here if the
problem is not
Rerun resolved.
here if
trouble
persists

Continue action below ‘,

Storage
control

370/135

Execute micro routine BF.
See 370 CTM page 17-4010
or System/7, 5998 CTM,
MAP 1302, for operating
instructions. Refer to
CTL-1101 to CTL-1 105
for scope setup and
diagrams.

System/7

type

3830/ISC

Execute the CTL Interface
Bringup Program per inst-
ructions on MICFL 1500.
Scope to resolve the pro-
blem. Refer to CTL-I 101
—CTL-l 105 for scope
setup ard diagrams.

Perform an IMPL to the
functional disk before re-
turning machine to cus-

tomer. )

/

Check that all termina-
tors and cables are
restored to normal. If
this procedure was
entered from another

Map, return to that Map.

Note: Refer to 370/135 MLM Failure Analysis page
IFA-312.

INTERFACE ANALYSIS

CTL-1 100



INTERFACE ANALYSIS

CTL-1 100
MICFL 1500
MICFL 860 (3344)

String Switch feature

h Test 1
installed Error Code
F1XX
CTL-H1M Yes Test should have previously operated without select option.
attached
Yes More than No

one controller —1
| W Replace or Swap
Remove outbound Bus Out

Cards in the controller
and Tag Bus cable from according to Chart @
AB1E1 and AB1F1 and

rerun test.

Yes Trouble

Corrected

No

Test fails

Scope

Use the description and
diagram on CTL—1 105
to isolate the problem.

Reconnect the controller
removed above,

Replace or Swap

Cards in the connected
contro&r according to

Chart

Replace or Swap

CTL-1105

Cards in that controller
according to Chart @)

Bit = Value of XX

Replace or Swap

Cards in the controller
according to Chart @

More than
one controller

INTERFACE ANALYSIS

CTL-1 101

Yes

Remove outbound Bus
Out and Tag Bus cables
from AB1E1 and AB1F1
and rerun the test,

Trouble

Reconnect the controiler
removed above.

l

Replace or Swap

Cards in that controller
according to Chart @

Persists

Replace or Swap

Cards in the connected
controller according to
Chart @

Bit Line Name Charto Charte
0 Error Alert A2L2 A2L2, A2K2
1 Select Active A2K?2
2 Sync In A2K2 A2K2, A2S2
Yes 3 Index Alert A2K2 | A2K2, A2Q2
C-I(;n?:ck::aed 4 Normal End A2K2 | A2K2
N 5 | Check End A2K2 | A2K2
6 Tag Valid A2F2 A2F2, A2K2
7 Unused

Scope

Use the descri‘ptiﬁon and
diagram on CTL—!| 105
to isolate the problem.

Maintenance procedure
complete

START 500
CTL-I 105
3340 BQO101 | 2747418 440200 440203 | 440213 440223 | 440227
Seq. 1 of2 | Part No. (1) 25Jun73 | 2Nov73 |13May 74 | 14Mar75 | 14 Sept 76
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Trouble
Corrected

Scope

Use the description and
diagram on CTL—| 105
to isolate the problem.

CTL—-1 105

INTERFACE ANALYSIS

CTL-1 101




INTERFACE ANALYSIS

INTERFACE ANALYSIS CTL-l 102

MICFL 860 (3344)
MICRO

Test 1
Error Code . .

String Switch feature
F2xx installed

XX = Bus in Bits 0—7
erroneously ‘ON’.

CTL-1112

No Select Yes The test should have previously operated without Select Option.

Option
W
No

Yes More than No More than Yes

A2F2in the controller.

one controller .
I attached _I I
Remove outbound Bus Out Replace or Swap Replace or Swap

and Tag Bus Cable from
AB1E1 and AB1F1 and

A2F2in the controller

one controller
attached ]
Remove outbound Bus

Out and Tag Bus cables
from AB1E1 and AB1F1
and rerun test.

rerun test.

Yes Trouble

Corrected

Trouble
Corrected

Yes
l

-

Reconnect the controller Reconnect the controller
that was removed above. that was removed above.

Replace or Swap

Replace or Swap
A2F2in the connected

Replace or Swap Replace or Swap

A2F2 in that controller

A2F2 in the connected A2F2 in that controlier

controller controller.
Y
Trouble Yes Yes Trouble TroubIe\ Yes
Corrected T Corrected Corrected

Maintenance procedure
complete

No Maintenance procedure No No
complete

© Copyright IBM Corporation 1973, 1974, 1975, 1976

START 500 START 500
Use the description and Use the description and
diagram on CTL-1 105 diagram on CTL-1 105
to isolate the problem. to isolate the problem,
Troubleshoot the affected Troubleshoot the affected
line under static line while cycling Test 1
conditions, with controller select
option,
CTL-l 105 CTL-1 105
3340 BQO101 | 2747418 440200 | 440203 | 440213 | 440223 | 440227
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INTERFACE ANALYSIS WTERFAceaNaLYss  CTL-1 103

Test 2 is an exerciser. Values selected by the CE are
cycled on Bus Out or the Tag Bus and then scoped.
Below are scope pictures as they should appear while
cycling the test. Parameter 3 bits were set to 1s (Tag
Bus = “8F’ or Bus Out = ‘FF’) and parameter 4 bits were
set to Os.

If these points are correct and parity errors are present,
continue scoping using the ALDs (BF 100 for Tag Bus,
BF130 for Bus Out).

The scope setup for all photos except Number 4 is:
Vertical: 0.2 volts/div X10 probes
Horizontal: 5 us/div

(Timer may vary by storage control type; 3830 is shown)
Internal Sync.

1 I . 3. T
+Tag Gate NPL A2G2J11 (BF130) {mmmte + ‘ — W +Tag Gate NPL A2G2J11 (BF130) +
1l Litiikigl 111(::1 TANuns 11 THR NN (W ¥ Lidelds 1 Illq’-l wleit ﬂ_u u il
\R BRI T LARARI AR ABARAL® 2 AAARRAI vy iy LR AJ \ AR AAAL® A0 AAA AR vVrivey T
ot = nd
+Tag Bus Bit X NPL (BF100) #ﬂ( g ‘ +Bus Out Bit X NPL (BF130) pm—— - = ‘
TAG BUS - T BUS OUT ¥
Bit 0 | A2G2D13 Bit 0 | A2G2G12
1 | Not used 1 { A2G2G13
2 | Not used 2 | A2G2P03
3 Not used 3 A2GZM03
4 | A2G2G02 4 | A2G2M04
5 | A2G2B03 5 [ A2G2MO07
6 | A2G2B05 6 | A2G2Mo9
7 | A2G2D04 7 |A2G2P10
P | A2G2B04 P | A2G2P09
2. I of 4, <4
f - N I
+Bus Out or Tag Bus line which is unterminated. HH HHHH AhHH Same as number 2 except that time was changed SAARR AL s nana s s S SRR RS FERSTENTEE
Note the increased amplitude and the ringing on T to 1 us/div to illustrate the ringing on the leading T
the rise of the puise. » edge. ::
2 - r ! 4
+ po
_ | -
3340 BQ0103 | 2747419 440200 | 440202 | 440203 | 440204 | 440209 , CT L ' 1 03
Sea. 1of2 |PartNo. () 25Jun73 | 7Sept73 | 2Nov73 | 21 Dec 73 | 25 Mar 74 ' INTERFACE ANALYSIS -
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INIERFACE ANALYSIS nrEnraceanates - CTL-1 104

Test 3 exercises:

Select Hold

Tag Gate

Recycle
Below are scope pictures as they should appear
while looping the test.

Scope setup:

Vertical: 0.2 volts/div

X10 probes
Horizontal: 5 us/div
Time may vary by storage control
type (3830 shown).
Sync: Internal

T 3

+Tag Gate A2G2J11 (BF130) b o
HHRHHHEH R HBHHH L HEHHHTHHHHH

+Select Hold A2G2B12 (BF100) *Recycle A2G2U12 (BF160) [ AMONCE 1inln ['

L =

. - L s U
3340 BQO103 | 2747419 440200 440202 | 440203 | 440204 | 440209
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INTERFACE ANALYSIS

All interface line points shown are NPL
levels (nominal ground to +3V) except
the output of outbound convert card
which is MST.

From storage control 1
or previous controller {

Flow —

INTERFACE ANALYSIS CT L_ ' 1 05

QA

4

To logic

Tl

O

Q—iﬂ To Device

Terminator (as shown) or
cable to next controller

0 Bus Out bit
1
2
3
4
5
6
7
P

Sync Out
0 Tag Bus bit
4

5
6
7
P

Tag Gate
Response
Select Hold
Recycie

Terminator {as shown) or
cable to next controller.

Inbound lines
0 Bus In bit

TN D WN —

Sync In
Select Active
Normal End
Check End
Tag Valid
Error Alert
Index Alert

CE Alert

Terminator part number : 2282675 From logic
Outbound lines B1 A2 A2 A2 A2 A2 B1
Bus Outbit 0 | H1BO4 C4D05(WK 100) G2G12(BF130) | G2P02(BF130) F2P10(BA110) | V5B02(BU200) | F1B04
1| H1DOS C4B05(WK100) G2G13(BF130) G2J13(BF130) F2P12(BA110) V5B04(BU200) | F1D05
2 | H1BO6 C4D06(WK100) G2P03(BF 130) G2MO02(BF 130) F2U02(BA110) | V5B05(BU200) | F1B06
3 | H1DOS8 C4B08/B09(WK100)*| G2MO03(BF130 G2P05(BF 130) F2S03(BA110) | V5B06(BU200) | F1D08
4 | H1B09 C4D09/D10(WK100)* | G2MO04(BF130) | G2P04(BF130) F2S12(BA110) | V5B08(BU200) | F1B09
5 H1D10 C4B10(WK100) G2M07(BF130) | G2P06(BF130) F2U12(BA110) | V5B09(BU200) | F1D10
6 | H1B11 C4D11(WK100) G2M09(BF130) | G2P11(BF130) F2U05(BA110) | V5B10(BU200) | F1B11
(\__O_? - Connector 7 | HID12 C4B12(WK100) G2P10(BF130) | G2M10(BF130) F2U09(BA110) | V5B12(BU200) | F1D12
P | H1DO3 C4B02(WK100) G2P09(BF 130) - F2M07(BA110) | V5B13(BU200) | F1D03
SyncOut | {113 C4D13(WK110) G2B13(BF100) G2D12(BF100) - - F1B13
Q - Scope point TagBusbit 0 | G1po3 C5B02(WK110) G2D13(BF100) G2J03(BF100) - - E1D03
4 | G1DOS C5B05(WK110) G2G02(BF100) G2J02(BF100) - - E1D05
5 | G1B04 C5D05(WK110) G2B03(BF100) G2B02(BF100) L2J10(BD220) | V5D02(BU200) | E1B0O4
6 | GiDo8 C5B08/B09(WK110)*| G2B05(BF100) G2D07(BF100) L2P03(BD220) | V5D03(BU200) | E1DO8
7 | G1BO6 C5D06(WK110) G2D04(BF100) G2B07(BF100) L2J12((BD220) | V5D05(BU200) | E1B06
P | GiBo9 C5D09/D10(WK110)*| G2B04(BF100) - L2J04(BD220) | V5D06(BU200) | E1B09
From storage control Tag Gate G1D10 C5B10(WK110) G2J11(BF130) - L2J02(BD230) | V5D07(BU200) | E1D10
Response G1D12 C5B12(WK100) G2S03(BF160) - - - E1D12
Select Hold G1B11 C5D11(WK110) G2B12(BF100) - L2M03(BD230) | V5D09(BU200) | E1B11
Recycle G1B13 C5D13(WK110) G2U12(BF 160) G2S10(BF160) - - E1B13
To Logic
To storage control ) 1 ’ 0 From Device [y Q cv r— on 9 {OR’ I T
or previous controller b b J @
From Logic ==
B1 A2 A2 A2 A2 B1
*These pins are tied together on the Businbit 0 | H1Go4 C3D05(WK120) V4B02(BU300) F2B10(BA160) F2D06(BA150) | F1G0o4
back of the board. Therefore, if this 1| H1J05 C3B05(WK 120) V4B04(BU300) F2B07(BA160) F2B03(BA150) | F1J05
cable is loose in the first controller, 2 | H1G06 C3D06(WK120) V4B05(BU300) F2G03(BA160) F2D10(BA150) | F1GOo6
signals do not reach the second 3| H1Jos C3B08/B09(WK120)* V4B06(BU300) F2B09(BA160) F2D09(BA150) | F1J08
To next controller. If it is loose in the 4 | H1GO9 C3D09/D10(WK120)* V4B08(BU300) F2G12(BA160) F2J02(BA150) | F1G09
controller second controller, the lines appear 51 H1J10 C3B10(WK120) V4B0S(BU300) F2J04(BA160) F2J07(BA150) | F1J10
unterminated in the first controller. 6 | H1G11 C3D11(WK120) V4B10(BU300) F2GO05(BA160) F2J11(BA150) | F1G11
7 | H1J12 C3B12(WK120) V4B12(BU300) F2G13(BA160) F2J03(BA150) | F1J12
P | H1J03 C3B02(WK 120) V4B13(BU300) F2J13(BA160) F2J12(BA150) | F1J03
Sync In H1G13 C3D13(WK120) - - K2D04(BE160) | F1G13
Select Active | G1J03 C2B02(WK 120) — - K2J03(BE160) | E1J03
Normal End | G1Jos C2B05(WK120) - - K2D11(BE160) | E1J05
Check End G1G06 C2D06(WK 120) - - K2D05(BE160) | E1G06
Tag Valid G1Go4 C2D05(WK 120) V5D 13(BU300) G2S07(BF160) K2GO5(BE160) | E1G04
Error Alert G1Jo8 C2B08/B09(WK 120)* - - L2B09(BD230) | E1J08
Index Alert G1G09 C2D09/D10(WK120)* — — K2BO5(BE160) | E1G09
CE Alert G1J12 C2B12(WK120) - — L2J05(BD230) | E1J12
3340 BQ0105 | 2747420 See 440223 | 440227
Seq. 10f2 |Part No. (1) | | ECHistory | 14 Mar 75 | 14 Sept 76 INTERFACE ANALYSIS
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UADLE CHEUKING HINTS

This list contains some (not all) of the items to be considered
when checking cables.

REMEMBER: Interface cables must always be connected

light (gray) to dark (black). Light to light
or dark to dark is wrong (see INST 6).

® Inspect contacts; they may be bent, broken, or pushed in.

Check these points

\

Strain Relief

N

e Inspect at crimps and around strain reliefs for broken wires.

® Inspect SLT paddle cards for cold solder connections, solder
splashes, or open land patterns.

® Inspect flat cables at bends for wires breaking through insu-
lation caused by straightening bent cables,

= 2 =
= —
—_—
S r——
ym————————=\
b — =
® t{nspect for nicks and cuts.
%0 BQO105 | 2747420 See 440223 440227
Seq. 2 of 2 |Part No. (1) EC History | 14 Mar 75 | 14 Sept 76

@Copynght IBM Corporation 1973, 1974, 1975 . 1976

e Inspect wire for evidence of arcing or burning; check espe-
cially on paddie cards that carry high current.

® Inspect cables and wires for chafing at rough or sharp pivot
points.

® Inspect for interference of strain relief hardware.

e Check to see if connectors are properly seated and/or mated.

o Where specific lines are suspected or indicated by analysis
procedures, use a meter to check for:
a. Open
b. Short to ground
c. Short to adjacent signal line

Possible Action

1. Swap both ends of identical cables (check P/Ns) for isolation
(For example: Control Interface cables or Device Interface
cables).

2. Use card extenders to swap wires within a cable for isolation
or a temporary fix.

Continuity Checks for Ldng Cables

N

3. Verify that you have an open circuit.

4. Short the corresponding pins in the other end of the cable.
5. Verify that you now have a short circuit.

6. Meter each signal pin to ground pin D08 to ensure that

itis not grounded. Check ALDs to verify any ground
connections.

1. Use the ALDs to verify pin connections. /
Connect a meter to two pins in the connector.

OO EEEE.
BOOEE86E.

CABLE CHECKING HINTS CT L_ I 1 07

CABLE CHECKING HINTS
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RESET FAILURE

RESET FAILURE CTL-' 160

There are two basic resets to the controller:

1. Power On Reset.
Occurs during the power-on sequence.
2. Controller Reset. MICRO
"na’ MICRO
Occurs as a result of Tag ‘09’ Bus ‘80", -
e
Reset is tested by forcing certain error conditions. These

conditions are then sampled and a reset issued. A check is
then made to verify that the error condition reset.

Reset Failure Reset Line active or
Bus In Assm. failure
I
Replace Card Replace Card
A2L2  A2K2 A2S2 When replacing A2G2, check A2L2 A2P2
A2G2 A2P2 = P ————— -——  addressing jumpers. See = f— . _____ __ __ | A2K2 A2G2
INST 8. A2D2 (SWFE A)
A2F2 A2Q2
i - A2F2 " p2E2 (SWFE B)

Trouble Yes
Corrected

Trouble

Corrected
S Possible Causes Maintenance Procedure
cope
To Scope:  Loop Routine A1 Test 3. Failure may be in storage complete.
Enter: A1, 10, 03, 01, 00 Refer to CTL-l 163 and control.
to loop and bypass errors. verify the distribution
Refer to MICFL 76 for "1 of the reset lines. |
sc;otpe setup and track Repair or replace as
picture. ired.
require Loop Routine A1, Test 3. START 500
Enter A1, 10, 03, 01, 00
to loop and bypass errors.
Trouble Yes Scope
Corrected
or N Refer to MICFL 76 for
scope setup and trace
pictures. Note the
Check Name Map Scope Point following:
1. Gen reset.
Write Data Check DATA 230 A2S82G11 Scope Maintenance procedure 2. Tag Bus and Bus
PLO Error DATA 270 A2T2G03 let Out parity latches
No PLO Input DATA 261 A2S2J09 Suspect check latch compiete. 3. Bus In gating of
Entry B always active. Use chart Tag Bus and Bus
SERDES Shift Reg. Chk DATA 250 A252G08 [ T 7 7 to determine which check Out parity latches.
Counter Chk. DATA 240 A2P2MO05 is failing. Repair or
ECC Hdw. Chk. DATA 200 A252504 replace as required. If START 500
Tag Bus Parity Chk. CTL-l 380 A2G2G10 failing, refer to MAP
Bus Out Parity Chk. CTL-I 370 A2G2J10 specified.
Check 1 of 8 DEV-l1 110 A2G2S13(+)
Monitor Chk. DATA 220 A2L2D09
Dev. Bus in Parity Chk. DEV-1 180 A2F2MO0S
Entry A
(For 3344:
DEV-1 210 \
Entry A) - Exitto
Ctl. Bus In Parity Chk. CTL-1 390 A2F2P11 indicated map
Entry B

3340 BQ0160 | 2747881 | | 440213 | 440224 | 440227 | I | ]






RESET FAILURE (Unexpected Error Alert)

Routine A1 test 3 begins a test of some of the error
checkers. The checkers are forced on and tested to

MICRO

RESET FAILURE (Unexpected Error Alert)

When replacing
A2G2, check the

CTL-1 61

see that they are on. Error Alert is then tested for , addressing jumpers. X
it's aetive state. The check latches are then reset and / See INST 8. \
checked for the off state. Error Alert is then tested 1 / \
for it’s inactive state. If it is active, an error is formed Error Alert on following Replace Cards Replace Cards
and the Controller Error 1 Byte is displayed. reset A2F2
A2G2
A2G2
See OPER 260 for a summary of checks that cause
Error Alert. Message Display Yes
Byte 2 = 00 Trouble Yes Yes Trouble
corrected \r corrected
CTL-1 160 MICRO 10
Yes Microdiagnostic Microdiagnostic
Loop test 03 and bypass Loop test 03 and bypass
errors: errors:
1. Reload routine A1 1. Reload routine A1
2. Enter ‘10 03 01 00" 2. Enter ‘10 03 01 00’
Yes Scope Scope
Use MICFL 76 for scope Use MICFL 76 for scope
These two bits are unlikely setup. Probe starting with setup. Probe starting with
to cause this problem since Device Bus In Parity Check the + Check 1 of 8 line on
they have been previously latch on ALD BA140, BF200. The line should
reset and tested. Rerun The latch should never set never be active.
routine A1, test 3. in this test. Exit to START 500 when
Exit to START 500 when problem is corrected.
problem is corrected.
Byte 2, Yes Drive Selection Check
Maintenance procedure
complete
Yes Device Bus In Parity Check ‘
A
START 500
No Yes Ctir Bus In Parity Check
l bit4=1
Byte 2, bits 5, 6, and 7 do v
not cause an Error Alert.
Rerun routine A1. CTL-I 390
3340 | BQOIGY | 2747505 | | 440202 | 440203 | 440218 :‘;‘%2245
Seq. 1 Part No. ( ) 7 2 Nov 73 ug ec 7 CTL l 1 1
q. 1 of 2 ar 7 Sept 73 RESET FAILURE (Unexpected Error Alert) -
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RESET FAILURE | reseTeaire CTL-1 1635

e mmm———————

A2L2 .
|

- amn BDxxx ———————————————' lN? FL&

AR|OR A | FLl—
— —— IS | S s |s
e Zoie onlh | | 1% |
1 —BF —ABy A . —
- TAG BIT 0————BF 100AB2 2604] A  (G1202DCD * - A SEL t N R STATUS
- TAG BIT 4——————BF100AC? Zcon ] 123 ].._I 2on L{a B AAL2  taAzz |- peondicifh iy
[ G“tﬂ-ﬂzu %117 ? C 7BOSN N {A FL] : MR|R A FLum' - STATUS MONITOR CHK—
- TAG BIT S——————BF100AF2 61 1 Is |s '—- (B0, S |'S
PWR ON RESET lt)«.l)( 2503) 19—— B1@- e A-A2L 2 N A ) ZBoa.A R A
v OV RESET———Busoaaci—FHzmon W s ala * ik R . T
] RD WRT LATCH N ——t 12810/ ARIR
A2 i 1— LA-AZL2 ~A2L2 l
- BUS OUT BIT 5—BF130AE2— ZSO7A1 A | FLhJO3 AAR|R
ZB10 § - SET R W OP §5———BF110AP6——ZMOSA |S | S —
' 7603 ~ SELECTED TAG GATE—8F110AW6——47MO% ZB0s|A {R 0
~ SELECTED————3F 1 708A6—~ e — l
: —y RESET R W OP 05———BF110AN2 '\
‘ [ 4M“‘:—AM" ¢ DRIVE SELECT ING——BF 120AN6 7P07 s LA-AZL2
- BUS OUT BIT 2——BF130AD2 +PWR ON RESET————BD180AGZ—4- 1 2 < > '
- BUS OUT BIT ¢—BF130AB2—' 5 X l
- TAG BIT 7 00AH2
- SELECTED TAG GATE:gh : . .
- TAG BIT 6——‘100&2—' ¢—— + GEN RESET BD100AS6—— % -RD WRT LA™
4SELECTED————BD100BAZ— &
'——————_—————————‘ SN SEND GGER SN O GENSD GEENR GIND GREYW MINED DN GUSE GENS GEND OEGS ORI GEED G GEND SENED OANE CEED GEED CEER GIDD RN RS GNND GELD GG ONND SENED SRR s
- e g
_ ECC HDW gEECK l
F2 e 4 GEN RESET BD100AS6 26070 AR LS04 " - ECC HOW CHECK—————————iFa
BAxxx | | Cpe120  LBE130
o « e ﬂ A-A2S2
' REG l ——AA l
$—— + GEN RESET amoo;sss-'—znu R I s l
] ' l 2607 |R
' l i j l
P11 0 ~CONTR BUS IN PAR CHK LATCH—BS6 l 209 3 0 - N0 PLO INPUT———— A6
l I “Upe120  tBe13o | Coezo  ariso
| 1 . | 1
5 -DEVICE Bl PAR CHK LATCHED——AB6 _ 5 _
' S | ‘Ugp1so  BE120  BEISO | —'I‘G“ Coerz ~ Mlso o e
- D GG N G J —\Gl1l— 4 {- ~ WR DATA CHECK—————————AV§
A2P2 ' A-A2521 I Lee120 B30
160- LN ] ¢
I ! COUNTER CHECK A2G2
{) - —'_"_% o m o
l | § ~ Lpe120  WBEIS0 BFxxx -1
' ' RESET END COND |
— { GEN RESET BD100AS6—, 05h AMOS I ——— { GEN RESET BDIOOASB—‘—(%ZGOQ AR |GOS i O o + RE&L%ND cteeuo Ba160
l SMA-A2P2 ' A-A2G2 170 BHI30  BH140  BHISO
S G oEns aEED aE _' |
I O O— - BO PAR CHK LATCHED———————AY6
A2T2 l Lep1so  BE120 BE130
YT T, —— l | '
I ' I 9 AJ10
e |
I ! l J10M-A2G2
NGO3 % s - PLO ERROR FL6 I
. ' - j BE120 BE130 | ?_B - TAG BUS PAR CHK——————————aib
— } GEN RESET smoo;xse-'»—ms A-AZT2 I l l D180  'BE120  'BE130
X -
3340 | BQO161 | 2747595 | 440202 | 440203 | 440218 | 440224 CTL-1 163
Seq. 2 of 2 |Pert No.( ) 7Sept 73| 2Nov 73 | 5 Aug 74 | 15 Dec 75 RESET FAILURE -
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CHECK END DECISIONS sucxewoocosons  OTL-] 210

Check End is an indication that some unusual condition MICRO MICRO MICRO MICRO MICRO
prevented the successful completion of an Extended operation

(Read, Write, ECC Correct, etc.). B

-

Entries onto this page are generally considered background
errors. For example, if an ECC Data Check occurs during the i .
ECC o pld d . fail d handled g Abnormal Unexpected Check End during Read Unexpected Check Endin )
' test, it is considered a primary failure an andle End condition End response Home Address. End Response. Routine B1.
directly. However, ECC Data Checks that occur in most other
tests are background errors and are analyzed on this page. I l |
Display Display Display Display Display !
Microdiagnostic error Microdiagnostic error Microdiagnostic error Microdiagnostic Error Microdiagnostic fE"gL ‘
Message Byte 2 for Check Message Byte 3 for Check Message Byte 8 for Check Message Byte 6 for Check Message Byte 5 for Chec
End byte. End byte. End byte. End byte. End byte.

/ / / /

No

Bit0 =1

Bit1 =1

Bit5 = 1

Replace Card
A2Q2 A2P2 No
Yes j
Replace Cards
Replace Cards Type of Format or Write )
Yes Trouble A2P2 A2Q2 ( °p°;f"°“” q 23822 ﬁggg (Note 2
see Note
corrected A252 Replace Cards Replace Cards A2T2 A2K2
Read A2P2  A2Q2 A2S2 A2P2 A2M2 (SWFE)
A2Q2 A2T2
Trouble Yes
corrected Yes Trouble
Maintenance procedure Command Trouble Yes Trouble corrected
complete. Overrun corrected corrected
No Error Analysis
. Sync Out Exit to interface analysis
: C timing error / procedure.
q\ No AM Found
CTL-12 S
START 500 20 Rerun
A test if
A @ trouble
ECC Data persists
( ] Check Track Overrun No Sync Byte Found CTL 100
DATA 130
DATA 110 If no failure, continue
- A J
t Microdiagnostics
Note 1: To determine the mode of operation for the failure, DATA 160 Run microdiagnostic again.
.. . . 3344 Drive
f the . If the same Error Code
see the Error. Description for the failing Error Code in Maintenance procedure Problem Maintenance procedure Maintenance procedure St e the
MICRO section. complete. complete. complete. problem. Use MICFL
section for reference.
Note 2: When replacing A2G2, check the addressing jumpers. B 23
See INST 8.
R/W 300
(3340) R/W 300
START 500 (3344) START 500 START 500
3340 BQO163 | 2747421 See EC 440224 440227

Seq. 10f 2 | Part No. (1) History | 15 Dec 75 | 14 Sept 76 CHECK END DECISIONS CT L_ l 2 1 0
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COMMAND OVERRUN

Command Overrun is an indication that timing considerations
for a sequence of Read and/or Write commands has been ex-
ceeded. The Read, Format G1, and Search Address Mark com-
mands are the only commands that can be used to establish
orientation. Subsequent commands must be issued within
certain time limits, which are generally dictated by the type

of gap and the command involved. G1 commands, Set Read/
Write (op ‘85’) and ECC Correct (op ‘08’) do not cause Com-
mand Overruns. They should be considered false if they occur.

No

FSI

( Command Overrun >

MICRO

CTL-1 210

R/W Latch

Microdiagnostic

Replace Cards

Run Device Checkout
Microdiagnostics. Start
with routine A1, See
MICRO 10 for instructions

r

Command Overrun Error
assumes that the proper
23FD Disk is installed
and functional,

Microdiagnostic

Loop routine AF test 02
or 03.

1. Load routine AF

2. Enter '10,02/03,01,00°
All of the routines loop
for several minutes.

Test fails

Yes

Test fails

Yes

One at a time:

A2P2 A2K2

A2Q2

Test after each. If trouble
remains, reinstall original
card.

Error Analysis

Exit to Error Code in
MICRO section. Perform
CE action for first error

encountered.

Trouble
corrected

Scope

MICRO

Error Analysis

Exit to Error Code in
MICRO section. Perform
CE action for first error

One at a time:
A2P2
|LA2Q2

To isolate trouble, refer
to CTL-1 223. Refer to
MICFL 1197 and 1199
for scope setup and trace

pictures

Maintenance procedure
complete

START 500

Index Detection from Drive

COMMAND OVERRUN

A2Q2
BHxxx

R/W MACRO
R/W

CTL-l1 220

Decode

Command

A2P2
BGxxx

GAPCTR

Overrun
Latch

Command Overrun

A2K2
BRxxx

ASSM BUS
Check

Bus &
Assm
Bus

R/W Bus Controls

A2L2
BDxxx

OP CTRLS

Bus Controls 1

Assm Bus (Bit 0)

A2P2
BAXxxx

BUS IN
Bus In

Bus In (Bit 0)

Final Assm
& Drivers
PC & PG

1

encountered.
MICRO
3340 BQO163 | 2747421 See EC 440224 | 440227
Seq.2 of 2 | Part No. (1) History 15 Dec 75 | 14 Sept 76 COMMAND OVERRUN CT L" 22 0
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COMMAND OVERRUN COMMAND OVERRUN (T | 223

A2Q2
o e— BHXXX ——»——-————————-——-———_————-———-—-—————-———————I ,
- BIT RING 1 PWR 130AL6 0 INDEX ALERT READ GATE CMD OVRN I .
~ FREEZE CORRECT OP—————~BC150AD6—————1ZUOSMR|OR | —— ZU11MA |OR A A | FLAJ11— 2S13|AR|OR |—— [a FL]PIZ— AR FL]— I .
! |— 'y s |s = ~2609%\ [S | S —— IS |S
—FMT_REORIENT G3——————— —BH110AM6————————AA |— ZSO07hA A APOY |—|  AMOS g > CTL-l1521
—INDEX LATCH BH17 0AB6—————— ] H7U120A — 'Y |— S sSR!
l LA-A2Q2 = ——{AR|R INDEX I— -ZU02M |S ——t
RD WRT BIT 1 A-A2Q2 = ALERT INTLK 7S05MA — WA '
,——AD. [ ZM10MA R y > ' —
A | FLA— Sl y A | FLA LA-A2Q2 — M S
m——————l—m U126 IS |S 1 LA-A2Q2 —ZS056 {S | S or|R A f
—RD WRT LAT! 150AJ6 zsosa ZJ11n A
|— A-A2Q2 - ZP12) l
7503 m | l_——u R
. R sz PLO GOOD — zs10{ar|R
~ INDEX NOT RD#CLK—— frevnsones ﬂn—?f | ta-A2
- CT 176 GT #BG130AV6 U135 |S ] s l
| E—a AS13
- S Ty
| — e, o oo | -
- an Rms 4 130ANG r——AA ——BE 1+
M0 E +-BH160AK6 ZBO)?AR A 1 AR SFL s —{ OR |B12 W%% A CTL-l 224 :
-RESET CTR }aemm\ 0 , ZG13M0R —|” aJosh A-A2Q2] .
— M FOOMD——————— L BCTA0AKS ZJ11A ZBIOKA [R | S :
i LA-A2Q2 A l .
ORIENTED OMD BH110BB6 9 —
oP DLD §—BH100AT2 A [R AP 1
~INDEX RANGE: 170AG6 '\ FL 1
- e Ei | 0 ~
—ACTIVE TRACK 140AU6—> ZMIZIA R — YLD £
—-30 80 fﬁ{f&sﬁ 2608 A-A2G2] R A-A2Q2/ ;jmoo ~READ GATE A5 :
H ——ACy — ﬁm— R GATE N g
l R A 2G07MA |R 170 'BJI30
i A-A2Q2 Zo1o l
~RITE 0P OLD- F-BH100AZ6 0 —
~CT 53 ' BG130AC6— — ZP106A R I
- AR| FL Ta-A202-
' S |s R A ‘ Sets Command Overrun under these
l lZu110 |s Al —-PLO GOOD- AGH conditions:
HON ORIENTED m——rmuoaaz—-? — 108 ES%SS ‘G140 'BH160 1. Orientation should have been
: AR|R 170 ~INDEX ALERT INTLK————— B 6 :
o | I LA-A2Q2 — 'RDLmI BIT 1 BFE established bu‘t was not.
W 0P DLD T—BH100ATG 1 I gﬁm,m R — 2. A Read or Write command was )
+INDEX Rngz——————l—mnmz s - : 180 \B110 executed. (Oniy G1 commarfds an
~SET FMT ul—‘—'_‘—‘l‘ 00114~ < RDG3 commands can establish
MIZN A ri tion
-7 1 }-pe120a5 D15 | Orientation) _ .
Zoosh ' [E] Sets Command Overrun if a Write
I A command is issued within 57 bytes
LA-A2Q2 |
l after Index.
; U7Mion A |
| ZP10A
HEMT G1 OR REGRIENT —BH1108D6 Iy |
1 06k |
' LA-A2Q2 l
+TK OVRN LTCH 001
T 15 i BG130AT6 |
+INDEX RG O —BH120AB6
-6l L Bi120A06
ITE 0P LD L 3100472
RESET EMD COMND 43¢ 1608V6 |
—CT 58 §- 36130406
; I
3340 BQ0220 2747422 | 440200 | 440202 | 440202 |440204 1440213 CT L —i 223
¢ |Sea. 1 0f 2 |Part No.( ) 25 Jun 73] 7 Sept 73 | 2 Nov 73 | 21 Dec 73113 May 74 COMMAND OVERRUN
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COMMAND OVERRUN v COMMAND OVERRUN CTL_' 224

A2K2

'—BEXXX D D ———— N — N N— — —— S S S— S — m—v— —

~ N0 PLO INPUT lfacnc::-.f, v
CTL-l 225 [}— —CONTR BUS IN PAR CHK LATCH—Lansoass—-zmau v —_[?12| R {s]ggtm A
R DATA CHEG ] -A2K2 [;-AZKZ] S058 I
= K u. Jw"\\vu 4‘055
- ECC_HDW CHECK. Hiciso 068 AM12—! ~oNTRALLER cm—“—m
- COERCE TAG VAL ID- ! S NORMAL_END 1 N | yren
1 -
CTL-I1 223 »— +CHK COND— 'rwlsoms———zmz'm’m A1 |[[ZDO%A |OR & -;-gg:t ' CTL-1 225
+DEGATE DATA CHECK —§-BE120aN2 AA - S07MXMDZ
A2L2 ~TRK OVRNAECC DATA CHK ¥ Bi140AK2 oo |0 280708 LA-A2K2
= BD110 = e e e ~ COUNTER CHECK: J-so150mm6 LA-A2K2 | | rorea EM) NPL EXI T
r 1 - 0P END— —y—BG170AVE ;
- PLO ERROR J-8J100FL6 —zam A o HORIAL END NeL 4 ———|DIR &R
| | + CHECK 1 OF 8 X 8F200av2 K120 1FA
“DATA BIT 0 §-BC180AD? '-A—AZKZ‘
I I - SELECTED— $-BF120BA6 T
' | ASSM SEL Y CHECK END NPL ASSM BUS ' SWFE
¢ i AB! T AF T
TE CE DATA T — —L_BE110 -ASSM SEL Y. -ASSM SEL Y 4BD110AB2 ZJOIK A b ZG1IL A |DOSw REG CTL
TE ECC LO BYTE -4—8b100AC ’ g e — 3], ] oy c | 545
TE ECC HI BYTE BD100AD2 1 ~AZK2 — ] 61
La-a2L2 l ~IMM OP— 80100862 — A-AZK2 o I
I ASSM SEL X Ga '
E & DaTa— 80100486 zpos'A‘ R LPOG Lae 110 -ASSM SEL X——————— —ASSM SEL X ]Jaonom———%gggt R & — {0, ,:'
I Yozl l baazia! 3 . A1 D07 —l—moo -ASSM BUS BIT o——hm—@
I | 2| — i1 I CTL-l 225
c
| | + ECC CORR BIT 0 Tamsom mos[ N E%L . — [ J |
| | ' e 5 g -azxa] e raad |
' ' lT’gs BUS PAR O L ...u: l SEX I T
Sumw eemm T SO NN NS S BF 10AHE: i |C|ECKE AB4 DIR OR
- |l 1 W Twiz0) IFA
7, STATUS MONITOR CHK———7—BD160AK6 f
+TIE UF TIBELS0M I CTL-I
—E %TAB\ 31y 0 1ooAks 545
—DEVICE BI PAR CHK LATGED—I:EEA 0AB6 |
- SHIFT REG 110AQ6 I
L———-———_———————————_—————J
3340 BQO220 | 2747422 | | 440200 | 440202 | 440203 |440204 | 440213 C L | 4
Seq.2 of 2 |Part No.( ) Jun 7 73] 2Nov 73 |21 Dec 73 | 13 May 74 COMMAND OVERRUN T - 22
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COMMAND OVERRUN

3340

4GATE

iGATE DEVICE BUS 1 N-——'—BDIOOAFZ
FILE TAG 04 BITS: BD150AE2

TE DEVICE TYPE

+ GATE POLL AND SEL——'—BFUOANG

A2L2

ACq
OR M1l
ZM10 J
—A2L2

—BD100AA2

—| OR JtPO‘&m—IS

A-A2L2

I
I
]
I
l

+h' -BI SEL X
BAL00  BAI30

EL Y-

Y oy JE—

I~BA130

AD? ——

CONTR BUS
IN BIT 0 NPL
-ZGllt; A BD.IDO"

COMMAND OVERRUN

—WK120 +CONTR BUS IN BIT 0 NPL—————CD4— A

HEXI T
DIR OR

© Copyright IBM Corporation 1973, 1974, 1975, 1976

GATED BI SEL BUS IN BIT 0
——BC AN AC
~ READ MODE CTL BG150AF6 75116 CV [se DCD REG
1 L el 10 L —|¢
A-A2F2] 2 61
Y s R l ! &
-BI SEL X I BD110AC? — ZJ09N]——p— o|l—I 1T |&
J— |
A SJ
' tZP13n 1760781 — —A— A-A2F2
H 70130 LA-A2F 24 —17D02810CD—APO5
' LA-A2F 2/ A2
IN BIT0 MOD T20%
AH1 r—AF" I—'—AB' LA-AZFZ‘
+ ALLOW DEVICE BI SENSE——'—-BAMOAVZ AR|OR & ZPO28A |OR h—! rA (A
| L7 J09MEV |— 1—
U z6074 KA
| — Y ~— CONTR BUS IN
L7 J090A ZP13: A-AZF2 PAR CHK LATCH
- BUS OUT BIT 3 & BF130AE2 108 U 70138 Z
I LA-A2F 2] LA-AZF2 FL
7 FILE CTR 0P oF +—BF110A06—— s APl
1 {-BD100AS6 iR |'s
RD | NRT LATCH——————.—-BAMOANZ b A-AZF2
S BIT 0 {5 150852
‘ ZBOSLAR O h—
l v
Hamn
’ LA-A2F2
—CONTR BUS IN PAR CHK BA120BV2
INVERT BUS IN PAR—————f—BA120BN2
TIE UP __BA120AR4
~ 0P END*SYNC IN————J—BG160BC6
E —CONTROLLER CHK BE130AV6
RS B BT 0ok | A
CTL-1224 - COERCE TAG VALID- —BE150AN4
c ~DEVICE BUS IN BIT 0——J—BA160AA2
-BI GATED- Jse1508P R
+TAG DECODE X6 BF110ED?
DOT
——_——_——_——_—_————————————_——__—_
BQ0224 | 2747596| | 440202 | 440203 |440204 |440209 |440223 |440227
Seq. 1 0f?2 Part NO.(1) Vi Sept 73] 2 Nov 73 21 Dec 73|25 Mar 74 14 Mar 75 14 Sept 76

CTL-1 225

TR

~- ~CONTR BUS IN BIT 0——————AD2
BA120  'BP200  'BQ20
SWFE
A

CTL-1 522

‘e ~CONTR BUS IN PAR CHK LATCH—BS6
BE120  'BE130
CTL-I 224

COMMAND OVERRUN

CTL-I 225



TIME OUT WAITING FOR RESPONSE ON R/W

3340

No Tag Valid on Rd/Wr is a microprogram check
of controller response time to Read, Write, and ECC
operations (Op codes 08, OE, and OF).

One of the main reasons for this check is to
eliminate 'hang’ conditions.

Selection should have been accomplished before this
check and the following can be concluded:

1.

EN

Tag Valid from the controller to the 3830-2'
is functioning.

. Bus Out and Tag Bus parity checks cause
Error Alert. If either of these conditions

exists, the problem may be in the Error Alert

circuits.

. Tag Gate is functioning.
. Selected is functioning.
. Valid Tag Gate is functioning.

ves /

FSI

Timeout waiting
for response on
R/W

MICRO 10

Microdiagnostic

Run device checkout
microdiagnostics.
Start with routine A1.

Error Analysis

Exit to Error Code in
MICRO section. Perform
CE action for first error

Test fails

Yes

MICRO

CTag Valid always on

Replace card

A2L2
A2K?2
A2F2

Trouble

Yes

Corrected

Replace or Reseat Card

A2G2 See Note.

Test. If trouble remains,

reinstall original card.

Trouble

| Y

Maintenance procedure
compiete

MICRO 10

Corrected

Microdiagnostic

Loop test A1 and
bypass errors:

1. Reload routine A4
2. Enter 10,01,01,00

|

encountered.
Possible Causes
A2G2
A2F2 See Note.
START 500
MICRO Note: When replacing A2G2,
check addressing jumpers. Refer toMICFL 79 for
See INST 8. scope setup and traces.
Notice especially that the
tags which can cause this
problem are grouped.
BQ0224 | 2747596 440202 440203 | 440204 | 440209 440223 | 440227
Seq. 20f2 | Part No. (1) 7Sept 73| 2Nov 73 | 21 Dec 73 | 25 Mar 74 14 Mar 75 | 14 Sept 76
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Scope

Use the description and
diagram on CTL-l 253

to isolate the problem.
Troubleshoot Tag Valid
circuits.

Exit to START 500

when problem is corrected.

TIME OUT WAITING FOR RESPONSE ON R/W

CTL-I 250

A2L2
BDxxx
OP DECODE
T B0 —my Error Alert
A2G2
BF xxx
Tag Gate POLL & go
torage
SELECTION
Select Hold Receivers Control
Tag Bus Partial
Bus Out Decode
Parity Chkr
A2K2
Valid BExxx
e R ) Tag Gate P QSsSph:nBs:JS Tag Valid
ag Response from File 2| Ctrls
-
To
Block Tag Valid Storage
Control
Error Alert
Condition
A2F2 A2Q2
BAXxx BHxxx
BUS CTRL R/W MACRO

Rd/Wr Check

Controller Check

TIME OUT WAITING FOR RESPONSE ON R/W

CTL-I 250



TIMEOUT WAITING FOR RESPONSE ON R/W

TIMEOUT WAITING FOR RESPONSE ON R/W CT L_' 253

A2K2
I—BExxx O N S GUNES T NS GO SIS CES S WSS SIS SN UGN A SN SENG S GEN GG SESGE CHNIN GENS G SN DS S S S S
100 NS TAG VALID TAG VALID NPL | HEXIT
+ TAG RESP —BF160AJ6 7BOZA ARAH;—*——-—]_ ™ % 203 |OR 810 812 A O HTAG VALID WL BE4 DIR 0R
' A—AZKZJ [ A "A—AZKZ‘ '
PCSNU i—
| A-A2K2 LD oA
TAG RE gﬁt TAf—V—“é}\D 10 COERCE TAG VALI . @
I ~ZBI3L A AD10 7D10M R UlBa130  LBAIAO  'BEIAQ SWFE
' ZD13A LA-A2K2 L— ' BR150 BR160
— LA-AZK2 A-AZK2 Dot 2N CTL
+ ADDRESSING 82 | BF120MM2 [ b { BA150 ~GATE BI 2 { > 536
GATE 2 [ £0 ~DLD TAG RESPONSE 2 ;@
— W
2
——— 4 CONTRLR POLL OP oz———l—urnou.z——— gﬁl OR KBI2 I Ceatvo ~ terz00
——— — SELECTED Y e 120806—F-76110 J l
¥ LA-AZK2
———— ~ ALLOW DRIVE TAG vuo—t-rnws—v l
v
~CONTR BUS IN PAR CHK urm—l—msoass MO8 — | ® l—— FSOTaoR " I
CTLAH | 2K2 LA-A2K2 S05 I
A - WR DATA CHECK: BC130AV6 —HPoSA
254 — STATUS MONITOR CHK BD160AK6 06k aM12 +0 ~CONTROLLER CHK—————AV§
- ECC HOW CHECK cieone FToge ] Lea1so  tBaiag
SOAN
| » |
—— - Ko PR Ok ta(nom———l-rigmg. ]r LA-AZK2 |
~ SHIFT REG ERROR St |
——— - VALID TAG GATE BF1]
— HLOK TAG VA ID | B ey I
+ CHECK 1 OF & -BF200AV2 | SWFE
0 R T Lo A2L2
| = Z ¥y
—DEVICE Bl PR CHK LATG‘ED_H ‘Lm———————--——————————————1———-————————-—-—L— BDXXX — —— ———— gg‘
RESET DIAGNOSTIC i BD100BD6 9 l
-BUS OUT BIT A7 120AH6———————3DCD #| I REG SEL I —pE
] A— R —AG1 SEXIT
-BUS OUT BIT A6———————BD120AG6————4 N |
| A _tm HERR ALERT NPL Y& —IDIR OR
-BUS OUT BIT AS-——l—BDIZOAFG——————k J SUPPR | 130 WKi20 IFA
| PeLDx Z01281— | Boss ERROR ALERT
— La-A2L2 s 46 b '
L
HzBo781 ?_*‘
A2F2 l J ~INVERT TAG BUS BIT P——Aes
| TA-AZL2 LA-A2L2 100 LBF110
= BAXXX — ———————— — A—S —\JO7 1 130 -SUPPR ERROR ALERT. ANG
I I I 4 ~INVERT BUS OUT PAR BIT——-———AFB—D
——S — | Ceri0 iBF200
| | I | ; CTL-I
-DEVICE BUS IN BIT 3 160AF2 ERR ALERT COND I I VAT 254
— 170 —ERR ALERT COND——————AS2~— ~ERR ALERT COND BA140AS2
~CONTROLLER u«——'—aeno,ws P02 Sy ——Toa R um—l 5 e — L 3 I
[ —A%F2 ~SELECTED PWR————A—BD100BJ6 l
-ILD TAG RESP(NSE———-—'—BEISOADL P —— |__ ) I l
| CHK LATCHED -LZDU:LA—AZFZ L — —— |
D CEE ST SR S ORI S — — NN SIS SN SREDN SIS NN WSS GSNND SN S
. A | FLAMOS —DEYICE BI PAR CHK LATCHED——ABS @
-DEVICE BI PAR CHK BA120AM? r s | S LBEI20  LBE13
-DEVICE BI sense————l—wsms-————s
OUT BIT 6 30BJ2 Y
@/ Z"COERCE TAG vu_m———l—ae150m4——znm
+ GEN RESET——-'——BDIOOASS——ZMH ARIR

~A2F2-

.
180
iY—BD
|
4DEVICE BI SENSE f BA130AG2 =
| |
' I
| |
| |
+TIE WP i BA120AR
|
I.————————_—_—
3340 BQO250 | 2747423 440200 | 440202 .| 440203 | 440213
Seq 1 of 2 |Part No.( )| |25 Jun 73| 7 Sept 73 | 2 Nov 73 13 May 74
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.



T'MEOUT WA'T'NG FOR RESPONSE ON R/w TIMEOUT WAITING FOR RESPONSE ON R/W CTL_' 254 E . |

A2G2
™ BFxxx _———_——————-—————-————-—————————————————-—1
i BUS PAR ERR VALID TAG GATE . SELECTED ’t&m + CONTRLR POLL 0P 02 AL2
] 1 7 CCy
r+ TAG BUS BIT P mﬁ—muow-——aon = —[ &V oo — o —zo09[ A oosy ——{ 4 GN—_{__‘]A SFL] S
[ LA_Azgzj — ] —— 7604h 8J05 '
' YORAP W-A262 LA-A2G2 — S
e wmessng [ el |
——BB, D108 —BE
L4 TAG BUS BIT 7 ux—-———l—mquw——{ma v ABO7 LA-A262 & A Bl ov l
a-azel sy A-A262 |
FTIEW 1 iwzmmz tA-A262
TAG BIT 6 POLL OP 02 '
+ TAG BUS BIT 6 m——'l-c«uomu————ms ov ?Dw- HB078:0CD * ][ — oz || Hzoomi-s —ugo—-‘m; = BOPAR CHK LATCHED—————aY —————
SWFE LA-A26G2 HDo7 A 7BO9N - TAG BUS PAR CHK AHE
] N [ taaz62 180 'BE120  BE1S0
| ETEITIN A— - TAG BIT 6 AG
TAG BIT 5 'J XM_DX A1-5 —hG10/ 100 D150
CTL-t L4 1ac BUS BIT 5 m—-l—muo.m——-ms oV sBoz—J [ AA2G2 hAZGY S “l;[ - TAG BIT 7 AH2 CTL-1 253
o2 | a-szcz] > 1_1. = 20 WALTD TAG GaTE AJb
BUS OUT PAR CHK §BF200BK2 3 o120 ulEE BIT 0 AB
i : = : B s
L+ TAG BUS BIT 4 N’L*——'—WIIOASG-———-EGOZ ov M ~ BUS OUT BIT 2————— A
140 BC180  BD120  BF200
I LA-A2G2 i 100
| D - BUS OUT BIT ]—————AC2
+ GEN RESET & BD100AS6 muo 1BC180  LBD120  BF200
CTL- I TA—Gﬂ/Tuzo IA 100 BUS OUT BIT 0 AB2
+ TAG BUS BIT 0 m_——-l—wnow————ems o 8Jo3 140 BC180  'BD120  WBF170
= | o e,
E FLWERT TAG BUS BIT P 8017088 M l {wlou UBEI30 BR1SO  BRI160
I TAG GATE CV 30 - TAG BIT § . AF2
—D8; ——=DAy 10100 BD150
1108e4——=011| oV b . Joga a— + ADDRESSING 82 A2
prrc) ZPO2N 150 BF170
!os —BE150 - ALLOW DRIVE TAG VAL [D————AKS
ZJ130
I BUS OUT BIT 0 [=
B 1o '
$BUS OUT BIT 0 NPL 100ABs————£612] v bpO2 IMO2M
| tA-A2G2? |
I la-A262
SWFE '
525 l PING] 812 v A ' A202
' -A-A2G2 l— —AZGZJ r—————_—————————_—-BHXXX-———_——_—————-———_]
+ SELECT HOLD NPL i WK110AZ4 SELECTED I
BUs T B 1 T | l — ——BE150 4BLOCK TAG wu_u}—-—l AU
1 -AE
$BUS OUT BIT 1 WL——QQ—LmooAca—{ms oV BJI3 ! ZBOIA | OR 607 I —READ OP OF }—sn1008Fs ZHOSAAR| OR ;‘Lie?& |
' A-A2G2 |— ~WRITE OP OF } BD100BF 9 ZPO3MNA ’ I
' e I + FMT GLiSP FMT G1 BH110AY2 %, o N
NOTE 1C XY | ) RW 0P RW 0P DLD |
SWFE F 1A-A262 7B10A1—— | Bog AB Arh
' PIN I ' [ U -0os| A [ rec A | FLA A | FL|B10
CTLa 1, l | — iR s |s rZD09| s |'s
530 | A-A2G2 - SELECTED TAG GATE s 1ioas 26051 —| Y e A % I
Iy _
— | ar|R
' BUS OUT BIT 2 I l LD HALF |~ IA R L\—Azaz I
—CB, A
CTL-I #BUS OUT BIT 2 NL— & Wk 100AD4—£P03| Ov° 02 78100 R A& I I PH —
253 ] ZMOSN | ZD09|CD R |
| A-A262 r LA-A2G2 | VFO 1F I BJ110CC2 220 [ L P s ™ Lachzaz
~INVERT BUS OUT PAR BXT~———'—BD170AF6 ALLOW DRIVE | I
NOTE 1C TAG VALID I — '
| l PIN ]———4 Y-———uosw A K61l | I M (2009 A ]_.J I
' A-A2G2 R ' taA-A2Q2
=T I !
l A-A2G2 i
: ——AF
l | el |
S | SET RD OP I gHi60aT2 l
I la-n2a2
+ VFO HALF F }—But10cr6— H— 4
1
|
2% 800250 |2747423 440200 | 440202 | 440203 | 440213 ‘ 254
Seq 2 of 2|Part No.( )| |25Jun 73| 7 Sept 73 | 2 Nov 73 | 13 May 74 TIMEOUT WAITING FOR RESPONSE ON R/W CTL'I
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INURNIVIAL CINW/OINTODUVIN CIvW

Each operation, whether an Immediate Operation or an
Extended Operation, must be terminated with a Nermal
End or a Check End.

For Immediate Operations, the end condition occurs with
Tag Valid.

For Extended Operations, Read, Write, ECC Correct, and
Set Read/Write, the end condition is returned separately.
If Normal End or Check End is not received at the proper
time, an error is posted.

When replacing A2G2,
check addressing
jumpers. See INST 8.

String switch feature
installed

Error Analysis

Do a facitity checkout as
described on START 120.
Return below if tests do
not fail or the string switch
feature is found to be
functioning correctly.

START 120

¥

Continue action below.

Ve

Missing Normal End
or Check End on
Read or Write OP.

Microdiagnostic

Run Device Checkout
Microdiagnostics. Start
with routine A1. See
MICRO 10 for instructions.

Possible Causes

In the sequence listed:
A2K2 ATH2
A2P2Z A1C2
A2Q2
A2G2

Microdiagnostic

Exit to error code in
MICRO section.
Perform CE action for
first error encountered.

MICRO
Maintenance procedure
complete
START 500
3340 BO0260 | 2747424 440200 | 440202 | 440203 | 440209 440223 | 440224 | 440227
Seq. Zof2 Part No. {1} 25 Jun 73 7 Sept 73 2Nov 73 | 25 Mar 74 14 Mar 75 15 Dec 75 | 14 Sept 7§
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CTL-1 320
MICRO

Display Byte% Yes

Replace or Reseat Cards

In the sequence listed:
A2K2 A2S2

A2P2 A2L2

A2Q2 A2M?2 (SWFE)
A2G2 Conn: A2C5
Test after each. [f trouble
remains, reinstall original
card.

When replacing A2G2,
— — check addressing
jumpers. See INST 8.

Trouble

Replace Cards

A2L2
A202

Yes

Corrected

Y

Maintenance procedur?

complete

Error Analysis

Exit to interface analysis
procedure. Note that if
the Recycle line is always
active, it can cause this

st START 500
condition on some opera-

tions.,
Return
here if
CTL1 100 trouble
persists

(Continue action below.

Trouble
corrected

No

MICRO 10}
Microdiagnostic

Loop routine Al test 4
and bypass eriors:

1. Reload routine A1
2. Enter 10,04,01,00

Use the description and
diagram on CTL-1 263
to isolate the problem.
Troubleshoot Normai
End operation.

Exit to START 500
when problem is
corrected.

Refer to MICFL 79 for scope
setup and traces. Pay
particular attention to the
Normal End line. If above
-- test functions properly but
the trouble persists, loop
failing test and scope paying
particular attention to OP
End Input tc Normal
End/Check End.

Scope

NORMAL END/CHECK END

VIL-l £Z0V

CTL-1 260



NORMAL END AND CHECK END

MICRO

Normal End received
prematurely.

Replace Cards

One at a time:

A2L2 A2K2

A2P2 A2F2

Test after each. If
trouble remains, reinstall

Microdiagnostics

Run routine A3 test 6 on
the other intertace.

1. Loadroutine A3
2. Enter: 10, 06, 00

.

/ \
Same error P
/

-

.

Yes

Yes

Check End received
for Op 85

By

~
| —" String switch installed ™

N .
“~.and operational -~
Sy -

Replace Cards

A2L2
BDxxxx

OP DECODE

NORMAL END AND CHECK END

Device Tag Gate

Bus Out

BUS CTRL

Valid Tag Gate

Device Tag Bus

CTL-1 261

)

> To Device Interface

original card. No One ai ot
[ A i A2K2 A2P2 Conn: When replacing A2G2,
L\ p ADS?2 AZG?2 A2C2 | — ——1 check addressing jumpers.
- ~ Test after each. If trouble See INST8.
Sew 100 SSW 100 remains, reinstail original
Trouble |card A2G?2
corrected BF xxx
Tag Gate POLL &
Bus Out SELECTION

MICRO 10 7 Yes Troubie Eec_es:/ers
Microdiagnostic L/ corrected DZ"C‘;Z .
Loop routine A1 test 4. File Tag Valid from File Parity Chkr
Enter: A1, 10, 04,01, 00
to loop and bypass Maintenance procedure
evrors. complete

Scope

Start with + Check

Condition on A2Q2812.
Scope A it should be minus. Use
Start with —imm Op on the diagram on CTL-
A2K2BO07. It should be START 500 263 for reference.
plus for Op ‘08’, 'OE’,
and ‘OF’. Refer to
MICFL 79 for scope
setup. Use the diagram
on CTL-l 263 for refer-
ence.

3340 BQ0263 | 2747425 = SeeEC 440218 440219 440224 440227

Tag Response

GAP CTR

End Data Op

A2Q2
BHxxx

R/WMACRO

A2M2
Devi B o BRxxx
evice bus Out
SWFE Normal End)
) To Control
f,
Check End Interface
r—1 —_
A2K2 (1f SWFE)
Imm Op BExxx
END Normal End
RESPONSE
Op End Drivers Check End To Control | f
- To Con
Chk Cond Tag Valid ‘ rol Interface




NORMAL END AND CHECK END

CTL-l 264

MAE TR RST
AZK2Z
S B B e e MmN v — —. S — vama w— —
AL~
telt
i
Wk 10 HNRM [ QY < F— S P 1
i A * ’ fe

K110 + ok END NP

.—-ﬂ-———-——’q—;——.-

e |

SWFE
CTL-i
545
A2Q2
b ) BHxxx -—————~———-————_—————_—————‘
- SYNC QUT TIMING ERR(P‘T——J&RTOAGb*—T ~ L CHK COND ERROR-RESET '
ARINR | e ZP0GN  OR B12 —ZD12 OR S04 HRRORRESET ALG
i j— rZMO2A B12 BG140  BGISO  'BG170  'BHI00
~RwW P LD + BH100ATE —bA + A-A2Q2 -
HNON ORTENTED c{»————Tw%ncsas s [ I
Iy A-A2Q2 |
+INDEX RG CMD— b B1z0as N —] FHCCC AMS CTL I 264
“WR GATE i “30a P12 Y CBEla0  BG170
~INDEX RANGE $——BH170AGH——f——— I
| La-A2G2
i ) y I
$FMT G1 OR REORIENT ! 001 A '
—RITE OP DLD- T 002 -A l
- INDEX ATCH- 1 003 oz
o mm—'—*"m"__ o DTA CHK TROATh ThC I \
——AGh |
l U-zpoafa |a — fL OR  KJOS 1 B ~TRK_OVRNSECC DATA CHK AK2
: -ZM02 (L Uge120  tElao —®
CTL-l 264 ﬂ ~ END DATA OP- o1 ome 7608y R o) lA-22Q2 I
O ECC §——BHI60AKs ZBO3A I
“DATA GOOD- §—BH160aN? Y
- ZEROS DETECT SR 3 70 a74——BB150AH6———ZU04 | R i I
~ ECC ZEROS COMPARE BC150AA6 L . ! l
- NO SYNC FOND §—sc140a6 & 1
$ 3 -RD WRT BIT 1 ————BF
l RD WRT BIT j T Cariteo  wivo
1
[a | FLA- |
- BIT RING 1 m*——L—am‘u i |s | s
—RD WRT LATCH ' amsous——stosu I
zsosh& R
-A2Q2 '
| REET e k:m@f**—*——L“-BFIGOBVS
RESET R w OP 05 I BF 110AN2 l
L————_——_—————_————_-———————J
3340 BQ0263 i 2747425 F | See EC 3 440218 [ 440219 | 440224 | 440227 i
t 2 cNG HE LTS ! G /4 TE Sy oA S ae 06§ T4 Sep e i VR i CHEC K i
(Seq. 2ot 2| o iy 26 Seps i e : NORMAL END AND CHECK END

1

CTL-1 263

CTL-1 263



NORMAL END AND CHECK END NORMAL END AND CHECK END CTL_' 264

A2P2
l— BGxxx -——————_—————-—————_————-—————————_ﬁ
' BIh AC AB * EBNE '
L AA — ! —bAl :
' N AN | SEL __[ZPOBRA |OR | ——— REG —————bh A AUO3 ! - OP_END- AV A CTL-1 263
rZI11] ] | S A ZM13|R Z505M Lpe1a0 tBG160
' A-A2P2 2162 — Y |
ZPO6MA ;’ LA-p2P2
l 1— —s —s12H SET XFER | e
17 —BG120AP6 N MA S ——AF ——BB e~ - -
T 6 |—BG120AN6 12 ——h M [OR & ZS120A |OR |UO4 | e
rHzuoss j ——t [_ '\
' LA-A2P2 —|—S —AS05H | — |— I
A S hA A
T 5 BG120AM6 7J1202 | 'y 'y
| LA-A2P2 (ZJ11] |~ I
H BC —5 —h — HZ510{A
CTL-1263]| C HK COND- 4—BH150aM6 ZU10| OR A LA-A2P29 S LA-A2pP2) A I
0 END OP 4—BH160AA2 7511 22 | LA-A2P2
+ RESET END COND 5 BF 160BV6 I
~RW 0P —BG160BB? &
T 0 BG120AJ6 END 128 I
- BIT RING 6 PWR————— & RC130AP6 AGy
- READ MODE CTL ——BGI50AFS +zu07[A [0R h—rd I
gy m— Zsi
+ SELECTED TAG GATE—]—amooacz Y |
~READ:NOT CLK GATED: BH120AF 6 - j—
—COUNT 128 i BG110BJb o A |
— N
+ RECYCLE y——BF160AP6 U118 A |— ZM11A
~MODULO _INTLK §——BG100AY6 A rZS108 '
—CT 15GATED- BG130AAG LZU13N | LA-A2P2
l LA-A2P2 '
- FREEZE CORRECT OP: 150AD6 v 1
] - END DATA OP AQ6 —. CTL-1 263
—ECC CTRL OP 08 ——BD100BF 2 ZPO7N A ¥ ~ Lans L t L b
~ SELECTED TAG GATE———,-——BFHW% LZMO7N I BH130 BHIS0  tBH160 Bri170
LA-A2P2
' ALLOW CHECK I
| . |
ZJ110S -
$BIT RING 3 }—sc1008e: R | |
' A-A2P2 l
O ECC ‘r BH160AK6 I
| I \ o T
L—-———_—_————-—-_———-_——n—————u—_—————-——__———l
3340 BQ0270 2747593| | See ' 440223 440224
Seq.1 of 2 |Part No.( ) EC History | 14 Mar 75 15 Dec 75 NORMAL END AND CHECK END -

© Copyright IBM Corporation 1973, 1974, 1975



NG RESPONSE DURING CONTROL OPERATIONS

CTL-1 270

Examine history. If there
is evidence of Bus Out or
Tag Bus errors, resolve
them first by using the
proper symptom code.

For Symptom Code 9003,
examine Byte 15
(CTL-I Tag Bus).

Only extended ops
(08, OE, OF, or 85)

No

Possible Causes

A2K2
Tag Valid missing

/

Check

Cables and connectors.
Voltages (PWR 90) SCU
receivers, cables, etc.

Only device op codes
(83 and 89—-8F)

How many
drives fail

Possible Causes

3340:

A1C2

A1D2

3344

A1K2(A1L2)
ATH2(ATN2)

After each replacement
a'low customer to use
the i

One drive/module

i

Possible Causes

AZK2 A2G2

When replacing A2G2,
check addressing jumpers.
See INST 8.

Further action
required

Possible Causes

in one drive at a time:
3340:

A1D2

A1C2

3344:

ATK2(A1LZ)
ATH2(A1TN2)

After each replacement
allow the customer to use
the machine.

]

Maintenance procedure
compiete.

START 500

3340 BQ0270
Seq. 2 of 2

2747593
Part No. ( )

See 440223
EC History | 14 Mar 75

440224
15 Dec 75

@] Copyright IBM Corporation 1973, 1874, 1975

Tag Gate

Bus Out

File Tag Valid from File| Decode

NO RESPONSE DURING CONTROL OPERATIONS

A2L2
BDxxx

OP DECODE

Device Tag Gate \

Device Tag Bus

CTL-1 268

To Device
Intf.
A2F2
BAxxx
BUS CTRL
Device Bus Out
R RS | MR /
A2G2 A2K2
BFxxx . BExxx
m—[ Valid Tag Gate 5 END Norma! End
SELECTION Op End RESPONSE Check End I To Ctri
Receiver Drivers ] ! Intf
Partial e Chk Cond Tag Valid j ntt.
Tag Response
Parity Chkr

A2P2
BGxxx

IGAP CTR

End Data Op

A2Q2
BHxxx

R/W MACRO

NO RESPONSE DURING CONTROL OPERATIONS

CTL-1 268




NO RESPONSE DURING CONTROL OPERATIONS

NG RESPONSE DURING CONTROL OPERATIONS CT L I 270

MICRO MICRO

/ Tag Valid missing on ( Tag valid missing on
\a drive operation Set Rd/Wr Tag ‘85"

BN

/ ~.
7 T
/ How many Ail Replace Cards
i\\\ modules fail In controller one at a time.
™~ A2F2 A2L2
- A2K2 A2Q2
One A2G2 (Note 1)
Replace Cards Test after each
In the failing drive: l
3340 Drive:
A1C2 A2K2 |
A1D2 A2G2 (Note 1) -—-I
‘3\13?2?;{'1\/52) Replace Cards
ATH2(A1IN2) In controller one at a time:

A2K2

A2G2 (Note 1)

Test after each. if trouble
remains, replace original

Trouble

corrected

card.

MICRO 10

Microdiagnostic

Trouble
corrected

Loop test 05 and bypass
errors.
1. Reload routine A2

. E 10, 05, 01, 00
2 nter I Replace Card

in one drive at a time:

Scope A1D2 — 3340 Drive
A1TH2(A1N2)—3344 Drive

Refer to MICFL 171. Use
diagrams on CTL-I 273,
274, and DEV-I 143. Exit
to START 500 when pro-
blem is corrected.

Trouble
corrected

Each Immediate Operation issuec shouid cause Tag Valid to Fsl MICRO MICRO MICRO
be returned. This error is posted 1t Tag Valid is not sensed A ; Bj: C D
by the control unit within prescribed time limits.
- -~ \\
No response during ( Tag Valid on with bad 3 Missing or extra Tag Normal End missing
contro! operations \Tag Bus parity / K Valid on controi ops j
N
No Replace Cards Replace Cards
String switch feature - ' F
N A1D2 | . A2K2  A2M2 (SWFE)
installed A1Cc2 | 3340 Drive A2G2 (Note 1) A2L2
N ATK2(A1L2)
~ )
Yes Sense Byte 20 . ATH2(ATN2) 2 3344 Drive ~
“~._ bits6 &7=0 .
l Trouble Yes
Microdiagnostic : . corrected
. . : No Don’t know \\\ /
Starting with routine A1. If Byte 20 bit 6 = 1, form Trouble ~. No j
See detailed information Symptom Code 1002. If corrected No
on MICRO 10. Byte 20 bit 7 = 1, form Error Analysis
Symptom Code 1001. - - -
START 12 SSW 100 Yes Exit to interface analysis
Check procedure on CTL-1 100.
1. Correct cabling Return here if not fixed.
2. Same address piugged i i .
£S1 100 on A202. A282, :nd :cf’vr;o failure, continue be Yes
A2E2, L/
See INST 8. Return
] here if
\ trouble
. No CTL-1 100 Persists
Mlcroct:;;(;\osncs Trouble L Continue action beiow. 1
corrected micro 10 |
Microdiagnostic
Loop failing test and by-
No faitures pass errors:
Replace Card 1. Reload routine
A2M2 2. Enter 10, XX, 01, 00
(XX=test number from
Errors Error Code dictionary)
A
Error Analysis I
Exit to Error Code in CTL-1 268 Jcope
MICRO section. Perform No Troubtled -
CE Action for first error correcte ?ef?rwt.o MICF:. section
encountered ; or failing test for scope
Error Analysis setup. Exitto START
Exit to CE Panel Check 500 when problem is
Out Procedure. PANEL corrected.
150. Return here when |
MICRO the microdiagnostics are
functional Maintenance procedure
complete.
Return .
here if 4
trouble
PANEL 150 persists //M____.__ S
/ aintenance proced
[ Continue action below ‘l START 500 { P

\ complete
\ i S -

START 500

3340 | BQO271 | 2747426 See 1440224 440227 | |

Seq.1of2 | Purfo i1t 0 EC Hisioy 18 Dee 75 | 14 Sept 76 ;

LD

Note 1: When replacing A2G2,
check addressing jumpers. See
INST 8.



MISSING TAG VALID

Don’'t know

VHCRO

B

Tag Valid not received
on a Controiter Tag

[

Display Byte 2 to determine
Tag that failed.

MHCRC

Tag Valid recewved after
Tag Gate drops

|

MICRO

Tag Valid not received
on Tag ‘0C’

MISSING TAG VALID

MICRO

hs
19

Tag Valid not received
on Tag ‘0D’

]

A\

Yes

String switch feature
installed

Same failure on both

To Facility Checkout
procedure

START 120

interfaces

Replace or Swap

2533 % Intf A (See Note)
A2E2

A2J2 g intf B (See Note) .
A2M2 Common

Trouble

Maintenance procedure
complete.

START 500

Note: A2D2 may be swapped
with A2E2 and A2H2 may be
swapped with A2J2 for isolation.
When replacing A2D2 or A2E2
check addressing jumpers [see

corrected

Microdiagnostics

Loop test and bypass errors.
1. Reload routine A1.
2. Enter: 10, 04,01, 00

|

Scope

Start with Tag Valid. Use
diagram on CTL-1 535 and
Scope Setup on MICFL 79.
Go to START 500 when
problem is corrected.

Byte 2 = '08
"0E" or ‘OF

Replace Cards

A2Q2 A2K2
A2L2 A2T2
A2G2 A2S2

When replacing A2G2,
— — —1 check addressing
jumpers. See INST 8.

\

Repilace Cards

A2D2 (SWFE A)
A2H2
A2E2 (SWFE B)
A2J2

A2K?2
A2G2
A2Q2
A2L2

remains, reinstall original
card.

Test after each. If trouble

l

Maintenance procedure
complete.

Trouble
corrected

—

When replacing A2G2, A2D?2,
or A2E2, check addressing
jumpers. See INST 8.

Run routine A1. Refer to
MICRO 10 for instructions.

No
Install
Jumper A2Q2B10 to
Ground (A2Q2D08)
Microdiagnostic
Yes

|

Remove the jumper

).

No

Test fails

CTL-1 271

Possible Causes

A2K?2
A2G2
A2Q2
A2L2

*A2D2
*A2H2
*A2E2
*A2J2

* SWFE

Remove the jumper

I

Replace Card

A2L2

|

Microdiagnostic

Run routine A1. Refer to
MICRO 10 for instructions.

No Trouble

START 500
Trouble No
corrected
MICRO 10
Microdiagnostic
Maintenance procedure Loop test 04 and bypass
complete. errors:
1. Reload routine A1.
2. Enter 10, 04, 01, 00
Scope
START 500
Refer to MICFL 79 for
scope setup and traces
for Tag Valid.
Error Analysis No Trouble Yes
corrected

Exit to interface analysis
procedure. Suspect inter-

blem. Go to START 500

face or storage control pro-

when problem is corrected.

INST 8).
CTL 100
3340 BQO0271 2747426 ] See 440224 440227
Seq 20f 2 |Part o (1| | ECHstory | 15 Dec 75 | 14 Sept 76
“ Copyright 1BM Corporat on 1677 19741975, 1976

2

Maintenance procedure

complete.

START 500

MISSING TAG VALID

corrected

Maintenance procedure
compiete.

START 500

CTL-1 271




MISSING NORMAL END

- g

3340

MICRO

Normal End was not
received for a given
Immediate Operation Tag
even though Tag Valid
was received. Display
Byte 2 to determine the
failing Tag.

MICRO

Normal End was not
received for Tag ‘OC’ even
though Tag Valid was
received.

MICRO

Normal End was not
received for Tag ‘OD’ even
though Tag Valid was
received.

/

Replace Cards

One at a time:
A2K2 A2G2 A2M2 (SWFE)

Test after each. If trouble
remains, reinstall original
card.

Yes

Trouble

A2L2 A2P2 —

When replacing A2G2,
check addressing jumpers.
See INST 8.

Corrected

MICRO 10
Microdiagnostic

Loop test 04 and
bypass errors?’

1. Reload routine A1
2. Enter 10,04,01,00

Scope

Use the description and

Trouble Yes

1

Maintenance procedure
compiete.

START 500

Refer to MICFL 79 for

diagram on CTL-1 273 to |~ —— — | scope setup and traces.
isolate the problem.

Each Tag is identified.

corrected

Error Analysis

Exit to interface
analysis procedure,

CTL-1 100

Maintenance procedure
complete

L)

START 500

Normal End should be presented
simultaneously with Tag Valid

for all immediate Operations.

The error stops on this page indicate
a lack of the Normal End pulse.

BQ0273| 2747427
Seq. 1of2 | Part No. (1)

440200 440202 440203
25 Jun 73| 7 Sept 73 2 Nov 73

440213 440224
13May 74 | 15 Dec 75

440227
14 Sept 76

@ Copyright IBM Corperation 1973,

1974,1975 , 1978

MISSING NORMAL END

MISSING NORMAL END

CTL-1 272

CTL-1 272



NO RESPONSE DURING CONTROL OPERATION

NO RESPONSE DURING CONTROL OPERATION

CTL-l1 273

A2K2
r—'BEXXX-"""-—"’_—"""—“"m‘__——-"—__"“—_———-"—-"_——_____—

SWFE

i
l 108 NS TAG VALID NORMAL. END | (_—"—"@
R gy — ﬁ%[mwfﬁmmwmm%m—- osis R b—y  [™] | [
' L‘\-AZKZJ —Llpcsw — g~A—A2K2J : w—*’&_ t ZBWZA— J }%1 I
La-azkz +ZB09MA ZB10y S N I W,{L — "
30 120

CTL-
545

CTL-! 277 D- + TAG RESP

——ADy
HEX T
~COERCE —f
- — ALLOW DRIVE TAG VAL !D—————BF110AK6 ZB13h TAG VALID LA-AZK2 DIR (R
—AG; [7D138 BB U BR1 1FA
I i T %Ak = * » ‘ '
1y - — AGh
LA-AZK2 Dot L 07ZB10A1 UGOSaTQ_—M +TAG VAL ID NP — ey SEXI T
- ADDRESSING 82— BF]20AM2— A2kl ] 1 DIR OR
I GATE B _J e M A T B e vl ANy IFA
-} CONTRLR POLL OP 02— BF110AL2 ZD%%I R & iLBAISO TBAT 40
-~ ~ SELECTED— BF120BA6 I oy, l
CTL-1 274 »— | A | SWFE
$CHK COND- a:usoms—l—znozlm oR I oTL
HDEGATE DATA CHECK BE120AN2— AA 535
~TRK OVRNHECC DATA cmn——-——xamaozxkz—-l———zuoer'tA L) l
+BLOCK TAG VALID BH1 00AU2—y '
— ~ VALID TAG GATE BF 110AJ6—} |
- 0P END BG170AVE
~IMM OP BD100BG2 i I
l‘——_——————-————-——_—-——————————_—_——_————J
A2L2
r-—-BDxxx————-———-——-——n_—-l
CTL-1 274 | :
—semwopss }ar110a06 l
- o |
- TAG BIT 7 | BF100AH2 5128DCD 13 zas) A npozf—szm ~IMM OP——BG2
CTL-1274 - TAG BIT 6 ! BF100AG2 — G118 20 |
- TAG BIT § } BF100AF2 — 613\ A-A2L2 l
BE XMLDX AMO2
- TAG BIT 0 i BF100AB2———2604| A h—d A-A2L 20M0 4 l
- TAG BIT 4 {—BF 100AC2——2608M
— SELECTED— JBF120886—2G03M
I LA-A2L2 |
b
440213 | 440224 | 440227 !
3340 BQO0273 2747427 | 440200 440202 440203 CT L l 273
Seq. 2 of 2| Part No. (1) 25 Jun 74 7 Sept 73| 2 Nov 73 | 13May 74 | 15 Dec 75 | 14 Sept 76 | NO RESPONSE DURING CONTROL OPERATION -

© Copyright IBM Corporation 1973, 1974, 1975, 1976



NO RESPONSE DURING CONTROL OPERATION O RESFONSE DURING CONTROL oPERATION (3 T"| _| 274

A2G2
SWFE ,——-BFxxx————————_—————-————————-—_——————-—-——————
CTL-I | l
525
VAL D TAG GATE SET R W OP 85 I
BA: BBy ——BCy ——CA AA ——BF,
+ TAG BUS BIT P NPL—%—L—mwAwn———Jeoa BV ADIO— ———aa 1A hBOS ——— A Roos l REG — A wos-l-?_‘—— - SET R W OP 85 AP6 8 > CTL-1273
ov zoy | 7009 I s - *—{»— R 7005k BDI00 LED1SO
[ LA-A2G2 — ——A ZGO4NG1 r—quoss I
EV tA-A2G2 LA-A2G2
| A-A2G2  — SELECTED
TAG BIT 7 ADDRESSING 82 TAG GATE l
} TAG BUS BIT 7 m—%—-l———muo;\va———enoa CV NBO7— —— A |BIl ZJ03M1-S —AS11-1 ZJOSKA [OR £GO7 Il ~ SELECTED TAG GATE————AW6
p-A262 205 s [250%, 0 Bee G o
ZD10A LA-A262 A l
l LA-A262 ———81-5 —J05 2,058 ALLOW DRIVE
G BIT 6 tA-A2621S | - TAG VALID I
+ TAG BUS BIT 6 NPL————w110804——eBos [ ov JLD07 . f—--zuosw A" RGLI-}—BE1S0 ~ ALLOW IRIVE TAG VALID———AKs —
A-2262 — R - DRIVE_SELECTING———————AN§
| — 08 Fremse _ s, o
| TAG BIT 5 NOTE 1C POLL OP 02 r A-A262 H——aeuo LBE150 —D CTL-1 273
——AF ¢ ——BE ——— — SELE BAG —
+ TAG BUS BIT 5 NPL—?O—l——mqura——-ﬂao; v AB02— PIN } — A |12 [{eoioo UBEI30  BRI50  'BRI16O
I : La-A262 A-A2G2 —l ZBO9N + CONTRLR POLL OP 02— 7 —
| 1 LA-A2G2 150
— —5 - TAG BIT 0 AB2
| LD . s L | il s
Aty v T, OF v
+ TAG BUS BIT 4 m—b—'——mno;\sa eco2[ oV Aoz x> ADDRESSING 82— pMp |
A-A2G2 L JCeerso T;EF 317 4 AC?
| ﬁ'—amoo LBD150 -
| TAG BIT 0 (
—ACy J l
+ TAG BUS BIT 0 NPL 1108A—ep13[ oV nJos
SWFE [a-az62] I
CTL-I |
530 | VY | I
—CF
- BUS OUT BIT 0 %—T—msomz—ﬂmme A L I
|— | CTL- 273
- BUS OUT BIT 1 %——’——arnoAcz zmr,,oe I CTL-l 276
- BUS OUT BIT z——l——l——amomz-———zmzt& I
A-A2G2 '
~INVERT TAG BUS BIT P -——BD170AE6——(—
| 4 i TAG *13% 7 -AH2
s . S—
' [ - TAG BIT 6 AG
- TAG GATE CV —sr130ma2 j—mloo LtBD150
- BUS OUT PAR CHK I BF200BK2
| |
BO7MDCD s |
l I |
l BO2A Y I
tA—Asz?
SWFE I - I
cTL I
525 D |
| SELECT HLD NOTE 1C ] I
+ SELECT HOLD NPL 110Aza———£e12l o A— l PIN [] I
l at262] A-A2G2 '
| - NOTE 1¢ I
INVERT BUS OUT PAR BIT—-I—BDNOAFG gy XN l PIN }
' ta-nzce) A-A2G2 | Note :
' l Wired for Controller address,
' See INST 15
'———————_———_—_—_———__—_——_—_—_—________-_l
3340 BQO0275 2747594 440202 440203 440213 440224 440227 PT' l 77 A
Seq.1 of 2 | Part No. (1) 7Sept 73| 2Nov 73| 13May 74 | 15 Dec 75 14 Sept 76 NO RESPONSE DURING CONTRO!I OPERATIAN - -

© Copyright IBM Corporation 1973, 1974, 1975, 1976



NO RESPONSE DURING CONTROL OPERATION NO RESPONSE DURING CONTROL OPERATION CTL-1 275

CONTROLLER — A2 MODULE i 3340 Drive
|
|
| A1C2 A1D2
ATAS Q K;”g KK;XX
|
Device Out Bus = — A1A5*
TL-1 277 | X
c X ﬁ WL065
N Q Enable Functions NPL Tag Valid ]l B ) CTL-1277
NPL Tag Bus

*See ALDs for details

4 ! 3340 3344

I ! Line Name ALD Test Point ALD Test Point
A2L2 l ! E +NPL Outbus Bit0 | KAO10 | A1C2G09 | KK100(KL110) A1K2 (A1N2) M07
BDxxx | ] © | +NPL OutbusBit 1 | KA020 | A1C2B13 | KK110(KL110) A1K2 (ATN2) U11
Tagbus | - _6 +NPL Outbus Bit 2 | KA020 | A1C2J02 | KK110(KL110) A1K2 (A1N2) U12
| ! @ | tNPL Outbus Bit 3 | KA020 | A1C2D13 | KK110(KL110) A1K2 (A1N2) S11
Device Tag Bus | ] (@ | *NPL Outbus Bit4 | KA020 | A1C2B04 | KK110(KL110) A1K2 (ATN2) UO4
CTL-!276 I =N 0 W R BN ) BGNN G N § BN % DN 0 BN O GG § CNGN § GO ) NNN ¢ S § G D BN § BES § NEW ) SSB § e +NPL Outbus Bit 5 KA020 A1C2 B03 KK110 (KL110) A1K2 (A1N2) S04
Drive Selecting | ! 3344 Drive _e +NPL Outbus Bit 6 | KA020 | A1C2D03 | KK110(KL110) A1K2 (ATN2) S02
Seloct Hold 11 ATK2 (A1L2) )| +NPL Outbus Bit 7 | KAO10 | A1C2J11 KK100 (KL100) A1K2 (ATN2) M09
Device Tag Gate ATA2 (A1V2) KKxxx (KLxxx) __Q +NPL OQutbus Bit P KA020 A1C2 D04 KK110(KL110) A1K2 (A1N2) U03
NPL Tag But Bus Out Q +NPL Tagbus 0 KA010 | A1C2U03 | KK100 (KL100) A1K2 (A1N2) JO5
@ | +NPL Tagbus 1 KAO10 | A1C2S02 | KK100(KL100) A1K2 (A1N2) GO3
@Enable Functions E +NPL Tagbus 2 KAO10 | A1C2UO02 | KK100 (KL100) A1K2 (A1N2) GO5
{  A1A2(A1V2)* @ | +NPL Tagbus P KAO10 | A1C2S03 | KK100 (KL100) A1K2 (A1N2) G04
A1A2 (ATV2) Q WL170 @ NPL Select Hold | KA010 | A1C2G10 | KK100 (KL100) A1K2 (A1N2) M08
Device Out Bus P NPL Tag Valid {D @ | +NPL Tag Gate KA010 | A1C2J10 KK100 (KL100) A1K2 (ATN2) P09

CTL 277 [8 > crii2m .

») | +Enable Functions KA100 A1C2B10 KK150 (KL150) A1K2 (A1N2) G10
E +NPL Tag Valid KK020 | A1D2J07 | KK140 (KL140) A1K2 (A1N2) BO7

*See ALDs for details

Line Name ALD Test Point

|

' |
'@ | “Device Tag Bus Bit 0 | BD220 | A1L2J10 -
.y | +Device Tag Bus Bit 1 BD220 A1L2 P03 !
@) | +Device Tag Bus Bit 2 BD220 A1L2J12 |
'Y | +Device Tag Bus Bit P BD220 A1L2 J04 i
@ | +Device Select Hold BD230 | A1L2MO3 -
@ | +Device Tag Gate BD230 | A1L2J02 |
| ]

3340 BQO0275 | 2747594 440202 440203 | 440213 | 440224 | 440227

Seq.2 of 2 Part No. (1) 7 Sept 73 2 Nov 73 13 May 74 | 15 Dec 75 14 Sept 76
©Copyright IBM Corporation 1973, 1974, 1975, 1976 NO RESPONSE DURING CONTROL OPERATION CT L' l 275




RESPONSE DURING CONTROL OPERATION NO RESFONSE DURING CONTROL opeRATION CTL-1 276

A2L2
'—BDxxxo———————————————————_—————_———-——ﬁ
l - 100 NS RD WRT GATE !
! [a FL] DCD ™ * —ARJOR A——— Capra 610~ 4BA140 —RD WRT GATE AZ6
ETRWOPas— L o mom s | s 0——[:"C —__ — ]— »
~ SELECTED TAG GATE 110AM6———— M0 A3 2 resw |\ ————AR I, | :
GEN RESET- 100AS6 7B10|0R|R a-a2. 2] 22 ‘ LaA2L2 tA-A2 2 DEVICE TAG {
RESET R W OP asﬁanomz——-ms BUS BIT P NRL
- IRIVE SELECTING —BF 1 20AN6 7P07 —AE:
] 2 L {spa l.n»—wzoo HEVICE TAG BUS BIT P NL—AVA
2604 {OR
| 7608
CTL- 277 D—+ TAG BIT P————-—'—amuz — 7608
| = J
' -ZG0MG1 s —
:‘ d R s
L2 2
- CONTROLLER mm——l—amnu_s—»zeos?x T CTL-l 275
12G08A 1 ——8Cy A
l I Py ZGO02AR | OR L—— ™ %
~VALID SELTD TAG GATE A——-Lamow's — A J sy
LA-A2L2 La-AzL 2]
- TAG BIT 0—“—-—‘—”%98&3——\}* o— DEVICE TAG BUS
i I ‘ ZGOMA |A —| ® | REG
i 8 m :
c zaosloa S S—
CTL-1274 i la-az2 &
. - TAG BIT & zﬁﬂ:mw\cz -
L - TAG BIT 5 ﬁlowz Z615h1-CD—|y10+— —BU200 4DEVICE TAG BUS BIT 0 NPL———ABA
-~ TAG BIT 6 !—Br"lOOAGZ Z61141-CD—|Pose— ——BU200 +DEVICE TAG BUS BIT 1 NPL—AH4
L - TAG BIT 7 ——2¢ 100m12 Z61241-C0— | 12- —BU200 +DEVICE TAG BUS BIT 2 NPL———AP4

L.____.____..__._._______._._______.___i___.____.___.1

BQ0276 |2747699 440203 440213 440224

S.Q. Tof2

Part No.( )

2 Nov 73

13 May 74

15 Jan 75

© Copyright IBM Corporation 1973, 1974, 1975

NO RESPONSE DURING CONTROL OPERATION

CTL-1276



NO RESPONSE DURING CONTROL OPERATION

CTL-I
525

+ TAG BUS BIT P NPL.

' TAG BIT 0
' N
~INVERT TAG BUS BIT P 8017085}
CTLA275 [ I
= ’ |
.—— FILE |D13s
WL065 '
—A2V5
|
+ FILE TAG VALID NPL | BU300ARY
|
|
|
i
SWFE l
CTLA
530 |
I BUS OUT BIT 7
$8US OUT BIT 7 NPL N+ 100AJ——ep10[ v w10
I A-A2G2

+BUS OUT BIT 5 NPL

4BUS OUT BIT 4 NPL

+BUS OUT BIT 3 NPL

SWFE ' A2G2

I—-BF13O———-———|

| o
110Awa——'—Boa Vi ]
'-A—AZGZ
I XXRAP
A-A2G2

TAG BlT P

—:—m 150 + TAG BIT P— BBZ—D CTL-l1 276
l
l
I
I
I
|
I
I
l
I

A
507’
cv
XXRAP
A-A2G2 SOS———'-BEISO + TAG RESP

1y

l BUS OUT BIT 5

= BUS OUT BIT 7
BA130 'BA140  LBC180
l BF140 'BF150  'BF200

r—BE
WIOOAGII-——'——EMN cv 1LP05

| lA-A2G2

| Busour Bir

r—BDy
Mlowa——l——enua CV- APO4

I ‘A-A2G2

| Busourmirs

10 - BUS OUT BIT &
140  'BC180  LBD120

l BF200  LBG100

40— S OUT BIT 4

T eate ~ Paci%0 2 latizo

I BF200  LBG100

MloOAEa——I—mos oV }PGS

- BUS QUT
130 'BA140  'BC180

‘ la-A2G2 I 170 'BF200  'BH100
i
i | BUS OUT BIT 2 I
BUS OUT BIT 2 NPL %—mwoma——'—{m oV aMo2 IL T~ BT BIT 2 —
A-A2G2 200 'BH100
BUS OUT BIT 1 :
| HBUS OUT BIT 1 ML %—mmoma——l—{eu o RJIB T - By T BIT 1—
A-A262 BF200  'BH100
I BUS OUT BIT 0 |
$8US OUT BIT 0 NPL——@—4K100ABI— s12[ o apoz !L T BT BT 0
A-A2G2 IS0 B 2o

'-——___—_——I

'BD120

LBG100

LBF170

LBF170

'BD120

LBF120

'BF120

'BF120

AJB—@ CTL-1 273

AJ2

AGZ =

— - BUS OUT B

L‘- BUS QUT BIT _—'I-——BFBOABZ

NO RESPONSE DURING CONTROL OPERATION

A2F2
m—BA140 = = e e e o =
| }
|
I DEVICE OUT BUS I
| g ||
I ;: c |

- WRITE GATE SLPPRESS

- - BUS OUT BIT 2
~UNSQUEL CH—

~ TRANSFER SECTOR COUNT—,——BH120AK?2: —ZP03h2
BF130AC2 -ZMO3A 1

140BT6: —ZP04N2

! BF130AD2 ZS05M1

-RD WRT GATE:

BH140AS6 [-ZU07M2
1 BD150AZ6 »,

AF2

AE2 -

AD2 —

AC2 —

ABZ—1

BQ0276
3340 Seq. 2 of 2

2747699
Part No.( )

440203 440213 440224
2 Nov 73 13 May 74 15 Dec 75

© Copyright IBM Corporation 1973, 1974, 1975

—-ms ou‘r BIT 4

MARK GATE

= — BUS OUT BIT 5

BF130AF2 ZULIA1— su—-l—auzoo +DEVICE OUT BUS BIT 4 NPL———CN4

-BUS OUT BIT sA—————}—mlsowe-——-——u?—
r-znm

-~ BUS OUT BIT 3—-{-——%130&2
~READ GATE———-—-—l -BH140AMb —ZS08h2
BH140BR2 250202 I

- l BF130AG2 ZS130M10——|U12—-BU200 +DEVICE OUT BUS BIT 5 NPL———CPY
ZM13N I

~— BUS OUT BIT 7

- - BUS OUT BIT Pl——-!‘——BFMOBJZ—————-ZMO%I

l BF130AJ2

+TIE UF

BAI20ARY——— )
| LA-A2F 2] H

S|

- ZM02M 1 Pm—l-auzoo {DEVICE OUT BUS BIT 0 NPL——CJ4 ]
P12—i—auzoo +DEVICE OUT BUS BIT 1 NPL———CK4
U02—¢-BU200 $DEVICE OUT BUS BIT 2 NPL———CL4

—ZU10M1 SOS—I—BUZOO +DEVICE OUT BUS BIT 3 NPL———CMYy

UOS—'—BUZOO +DEVICE OUT BUS BIT 6 NPL———CQU

ZU13M10— (U0 200 +DEVICE OUT BUS BIT 7 NPL——CRY
Lamray l

CTL-1277

o

CTL-1 275

M07—'l—BUZOO +DEVICE OUT BUS BIT P NPL———CS4 _J

NO RESPONSE DURING CONTROL OPERATION CTL" 277



MULTIPLE CONTROLLER CHECKOUT PROCEDURE

When two controllers with the same address respond to
selection on the same storage control, their responses are
identical. It is impossible for the storage control then to
determine that more than one controller responded. Only
on some subsequent operation, where different responses
are possibie, will the condition be detected.

Examples of errors which might be expected with multiple

controllers selected are:

1. Invalid DM size bit combination (SC 191E).
2. Storage control detected bus in parity errors.
3. Head switch timer expired (SC 9008).

This procedure establishes controlled conditions so that
the results can be decoded to a failing unit(s).

START 100

Multiple controller checkout
rocedure.

Check

Two controllers on inter-
face may have the same ad-
dress. See INST 8 and
verify that addresses are

correct.

Addresses plugged
correctly

Plug the correct address.
See INST 8.

Maintenance procedure
compiete.

START 500

|

Set the Data Entry switches
at each controller to a
unique value as follows:
Controller 0: F1
Controller 1: F2
Controller 2: F4
Controller 3: F8

l

One at a time, operate the
Execute switch at each

controller.
Check

Program control display
should equal CO

and
The data display should
equal the value placed in

the Data Entry switches.

Each Data Display =

MULTIPLE CONTROLLER CHECKOUT PROCEDURE CT L ' 2%

ata Entry switche

Microdiagnostic

Use a NON-failing control-
ler to loop routine A1, test
2.

1. Load routine A1.

.2. Enter 10,02,01,00.

MICFL 73
CTL-1 303

Scope

Setup: See MICFL 73

Circuit Diagrams: CTL-I
303 — 306.

Scope Selection circuits

in the failing controller.

Exit to START 500 when

problem is corrected.

Trouble
corrected

Maintenance procedure
complete

START 500

CTL-1303
3340 BQ02%8 | 2747820 440209 440213 440219 440223 440224 440227
Seq. 1 of 2 |Part No. (1) 25Mar 74 | 13May 74 | 26 Sept 74 | 14 Mar 75 | 15 Dec 75 14 Sept 76

€) Conwciake {RM Cornnratinn 1074 1076 1078

Use chart to identify failing | __ _| If Data Display - Failing

controller. “Ton Controlier X Controller is:

l F3 1

0 F5 2

Replace Cards Fg 3

In failing controller. F3 0

A2G2 Basic machine 1 F6 2

A2D2 SWFE, Interface A FA 3

A2E2 SWFE, Interface B F5 0

Refer to INST 8 for cor- 2 F6 1

rect address plugging. FC 3

F9 0

3 FA 1

FC 2

—

Gontinue on START 109

START 100

MULTIPLE CONTROLLER CHECKOUT PROCEDLIRE

CTL-1 290



i

MICROPROGRAM CHECK OF CONTROLLER SELECTION

When a Controller is selected by an Op Code

of 03 or 83, it responds with a byte that contains
the Controller Address in Bits 0, 1, 2, and the
complement of the Address in Bits 5,6, and 7.
This byte is referred to as the 3-0f-6 Code since
for any controller, 3 of the 6 bits involved would
always be active. The microprogram then
compares the byte received with a byte from
storage that is unique for that address. If the two
values do not compare, a Format 1 Error is formed.
An ‘06’ is encoded in Byte 18 to indicate a micro-
program detected Controller Selection Error,

Note 1: Suspect addressing problem on installation,
configuration change, or A2G2 card replacement.

Note 2: When replacing A2G2, A2D2, or A2E2,
check addressing jumpers. See INST &.

Check

Same controller address
should be plugged in A2G2,
A2D2, and A2E2.

See INST 8.

Maintenance procedure

complete.

Trouble
corrected

START 500

No

Same problem on
both interfaces

Don't
Know

FSI

Microprogram check of
controller address.

More than one
controller on SCU

MICROPROGRAM CHECK OF CONTROLLER SELECTION

MICRO

Replace Cards

One at a time:

A2G2 (Note2) A2D2 } SWFE A
A2F2 A2H2

A2K2 A2E2 }

A20L2 A2J2 SWFE B

Yes

BYTE 13 BYTE 14
BUS OUT BUS IN
BIT/I01234567]|012345¢6 7 Trouble
- Controller 0/ 000X O0OXXX]| 00 000111 corrected
S byte 13 =
szstiol}/er address | _ | Controller 11001 X0XXX|00100110
(See table) Controller 2101 0X0 XXX | 01 000101
Controller 4 1 01 1 X0 X X X 01100100
Check
0= Must be 0 Interface cables are plugged
1 = Must be 1

String switch feature
installed on con-

Microdiagnostic

Run Device Checkout
microdiagnostics. Start
with routine A1. See
MICRO 10 for instructions.

Microdiagnostic Use the procedure on
STAR
Run routine B6. See de- SSW 115 to bypass the 120 T
tailed instructions on String switch and connect
MICFL 1407. the controller directly to
one interface.
Possible Causes No Yes
A2G2
A2D2 (SWFE ’
A2E2 ((SWF E)) (See Note 2) Swap Cards Error Analysis
A2D2 with A2E2 Exit to Error Code in
Monitor performance. MICRO section. Perform
action for first error en-
countered. No
Failures
Yes
Trouble follows Possible Causes
card
MICRO A2G2 (Note 2)
A2F2
A2K?2
Scope Replace faiiing card. I
Use SSW 52 to locate
missing response. Check
Maintenance procedure Control Interface cables
complete. and connectors.
SSW 52
START 500
3340 BQ0298 2747820 440209 440213 440219 440223 440224 440227
Seq 2 of 2 | Part No. (1) 25 Mar 74 | 13 May 74 26 Sept 74 | 14 Mar 75 15 Dec 75 | 14 Sept 76
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Do microdiagnostics
load

Test Results

Other
Failures

Error Analysis

Exit to Error Code in
MICRO section. Perform
CE Action for first error
encountered.

MICRO

CTL-1 300

X =Don't care

More than one
 controller on
storage control

CTL-I
301

Error Analysis

Exit to CE Panel Checkout
procedure, PANEL 150.

PANEL 150

Addressing problem
suspected
(Note 1)

Check

Address plugs on card
A2G2. Refer to INST
8.

Trouble
corrected

Maintenance procedure
complete.

START 500

into the correct sockets
and are seated properly.

A2C2 A2C5 BIC1
A2C3 B1A1 B1D1

A2C4 B1B1
If SWFE is installed:

Interface A
A2A3 B1H1
B1F1

Interface B
A2B3 B1D1
B1B1

Trouble
corrected

Error Analysis

Maintenance procedure
complete.

Exit to Interface Analysis
Procedure. Return here
if the problem is not re-
solved.

/

CTL-1 100

MICRO 10

U

Loop test 02 and bypass
errors:

1. Reload routine A1,
2. Enter 10,02,01,00.

Use the description and
diagram on CTL-I 303

to isolate the problem.
Exit to START 500 when
problem is corrected.

Microdiagnostic

Scope

MICROPROGRAM CHECK OF CONTROLLER SELECTION

START 500

Use the scope setup on
MICRO 73. Probe Select
Bus for proper 3 of 6 Code.
Refer to diagram on

CTL-1 303

CTL-1 300



MICROPROGRAM CHECK OF CONTROLLER SELECTION

CTL-1 300

Microdiagnostic

Run routine A1 on the
other controllers.

Test results

All or several
Ctlirs fail

Only one
Ctlr fails

Check

Address plugs on card
A2G2. Refer to INST 8.

[

Plug correctly. Test and
return unit to customer.

Microdiagnostic

Power off the other con-
trollers and rerun routine
A1,

Power on controllers until
routine A1 fails to load.

Hot bits on Bus In

|

Error Analysis

Exit to Interface Analysis
Procedure. Return here if
problem is not resolved.

CTL-1 100 O

Scope

Use Controller Selection
Check diagram CTL-l 303

ponent. Exit to START

rected.

Will the routine
load

Error Analysis

Exit to CE Panel
Checkout procedure.

PANEL 150

Use the scope setup on
MICFL 73. Probe Select

to siolate the failing com- [~ — — o Bus for proper 3 of 6

Code. Refer to diagram

—

This is an indication of
interface problems or hot
bits.

Error Analysis

Exit to interface Analysis
Procedure. Return here
if problem is not resolved.

CTL-1 100 [ ]

Move the terminators to the|
first controller. Restart as
for a one controller system.

Addressing problem

MICROPROGRAM CHECK OF CONTROLLER SELECTION CT L ' 301 v

Suspect addressing pro-

_ blem on installation, con-

figuration change, or A2G2
card replacement.

suspected

Check

Address plugs on card
A2G2. Refer to INST 8.

Trouble No

corrected

Maintenance procedure
complete

START 500

\

Error Analysis

Exit to CE Panel Check-
otu procedure.
PANEL 150

PANEL 150

3340 BQ0300

500 when problem is cor- on CTL-1 303.
2357881 440227
Seq. 1 of 2 | Part No. (1) 14 Sept 76

O\ ik iBAA AL

A2G2 A2K2 A2F2
BFxxx BExxx BAxxx
Tag Gate Receiver
Select Bus Asm Drivers
Bus Out Latch 3 of 6 Code Assm Bus Bus In
|—
30f6 Controller Bus In Bits
Tag Bus Generation (If SWFE is Installed)
Poll & Sel Assm Bus Bus In
A2L2 ?
BDxxx
Bus Ctrl
A2P2
BGxxx
Op Decode
L R/W Bus Ctrl
Gap Ctr
A2H2 A2D2
BPxxx BMxxx
Bus In Asm
A Bits Busin A
A2J2 A2E2
BQxxx BNxxx
Bus In Asm
B Bits Bus In B
NnTI 1 2Nn1

BAEIARMANRAAAMN AL ALIFrFALr A e



CONTROLLER SELECT'ON CHECK CONTROLLER SELECTION CHECK CTL_I 303

A2G2 l A2F2

BF xxx l BAxxx
—SEL BUS GT '
REG 2603 [oRjA e TR o RC '
¢ 3 L N OOR i D
+ TIE UP 1 BF 210AB4 C N L e [ 1 0fl— ¥
— LA-A2G2 2
R 1 —
- BUS OUT BIT 4 BF130AF2 ZPO4N—CD— | |
]| —— 2|— NU13H ¢
- BUS OUT BIT 3 BF130AE2 ZPOSA—CD— A-A2G2 l
] 3|~ ——0 —615
- BUS OUT BIT 5 BF 130AG2 ZPO6N—CD— ZJ120]—— A-A2G2 A-A2G2
LA-A2G2 LA-A2G2 I
BA100 - SEL BUS BIT 1 AB7
BA100 - SEL BUS BIT 5—————— AF7 I
XMLAQ BA100 - SEL BUS BIT 2 AD2
— ADDRESSING 82 BF 120AM6 A-A2G2 BA100 - SEL BUS BIT 7——— A7
- STATUS BYTES OP 04 BF110AM6 BA100 - SEL BUS BIT 3 AD7 I
BA100 ~ SEL BUS BIT 6———A}}?
BA100 - SEL BUS BIT 4———— AF7 '
CONTRLR POLL OP 02 BF110AL?2
e o0 |
—GATED A BF 6 .
1 ADR ASIGN 1 BF120AF2 [ A CTL-1 304
CONTROLLER ADDRSD— BF120AL2 I |
AP13 ——J l
+ ADR ASIGN 4 BF120AD? A I
BA100 - SEL BUS BIT 0—————— AB? l
GATE
POLL AND SEL ———— | XMLAQ I
BA ————LA-A2G2
+ ADDRESSING 82 BF120AM? - 1] or o BD110 + GATE POLL AND SEL—————ANg, l
[AY
N
LA-A2G2 l
= ADR ASIGN 1 BF120AS4 - |
\M124 :
H+——|XMLAQ | l
———LA-pA2G2 l
~ ADR ASIGN 4 BF120AR4 A |
\UO5———- '
= ADR ASIGN 2 BF120ATY N I
G [xMAQ J l
A-A2G2

3340 BQO300 [2357881 | [440227

Seq. 2 of 2Part No. (1) |14 Sept 76 - CONTROLLER SELECTION CHECK CT L" 303
© Copyright 1BM Corporation 1973, 1974, 1976 |




CONTROLLER SELECTION CHECK contmoLen seLecrion e CTL.| 304

A2F2
r— BAXxx

i T ————

l CONTR BUS IN '
AB e
l 760 b 2611 G?EL I WK
-Bl SEL Y BD110AD2 711 of—— N
-BI SEL X BD110AC2 73092 BO2 120
| 1 E’ EXITe
l 2 M10 ZP0SN1—— | D06 WK120 +CONTR BUS IN BIT 0 NPL————CD4 ———Ir——« DIR OR
3 DOUN IFA
' A-A2F2 |
1 ZM10N]—— | BO3:: WK120 +CONTR BUS IN BIT 1 NPL —CEYy ——
| o
{ XMLAQ
' HH — A-A2F 2] M 7MO 8K 1——— | D10:: WK120 +CONTR BUS IN BIT 2 NPL———CF4 -—l—
~ SEL BUS BIT 0 BF 190AB2
| — SEL BUS BIT 1 B 190AB7 i
’ 25078 ———| DO9:: WK120 +CONTR BUS IN BIT 3 NPL (G4 —1—-—
,—-I—-. ZPO6N]—— | JO2:+ WK120 +CONTR BUS IN BIT 4 NPL——-———CH4 —'——
I ~ SEL BUS BIT 2 BF190AD2 l
I ZU03N1——— | JO7:: ¥K120 +CONTR BUS IN BIT 5 NPL———CJ4 —}M-
ASO7
' - SEL BUS BIT 3 BF 190AD7 BOSA oo son '
A 1—— | J11: W(120 TR BUS IN BIT 6 NPL———CK4
| . B
| — L
XMLAQ ZU06N1——— | JO3:: WK120 +CONTR BUS IN BIT 7 NPL————CL4
I A-A2F2 '
I ~GEN CONTR BUS IN BIT P BA120BU2 e ZU04N—— | 12 WK120 $CONTR BUS [N BIT P NPL————(Mé —-}——
U
CTL- 3938 ' I A-A2F 24 '
o« ~- ~CONTR BUS IN BIT 7————AL7
P05 AC BA120 LBP200  'BQ200
| sl f I
I - SEL BUS BIT 4 BF190AF2 Y L7 I SWFE
“8§ @ A\ CTL
i D I{ >522
0o A
' - SEL BUS BIT 5 BF130AF7 — & ' ~CONTR BUS IN BIT S5~ AH7 l
—615 BA120  'BP200  'BQ200
A-AZF2) & ~CONTR BUS IN BIT 3 —AF7
 — o BA120  BP200  'BQ200
— - —CONTR BUS IN BIT 2 ———AF2
I — | XMLAQ BAI20  'BP200  'BQG20C l
H A-A2F2 - - ~CONTR BUS mL:BS[T 0— —AD2
Bl GATED-— BE 150AP6 —JoR % & BA120 BP200 200
¥ 6 o e ~CONTR BUS IN BIT 1——————AD7
¥ +TAG DECODE X6 BF110BD? hoT g hBAlZO R s IN BT
I ™ - ~CONTR BUS 1N BIT b——p2 |
BA120  'BP200  'BQG200
' ~CONTR BUS [N BIT 4= AH? I
BA120  'BP200  'BQ200
: - SEL BUS BIT 6 BF 190AH? !
' nU06— I
1
P ol o -sE BUs BIT BF 190AH7 F— 5081 |
l XMLAQ '
L_ A=£2F 2 J
| SELECTED- o |
LECT BE130AU2 OR AB12——BAI50 -BI GA
CTL-l 305 E 1 I CONTRLR POLL OP 02 BF110AL2 D12 I
— L | ADDRESSING §2 BF120AM2 D13 J '
I A-A2K2
} -
3340 BQO304 | 2747429 440200 | 440203 440204 440213
Seq. 10of2 | Part No. ( ) 25J4un73 | 2 Nov 73 ‘21 Dec 73| 13 May 74 AAMTDNL | £0O CCI EATIARN OLICAY n I l -l ?M




CONTROLLER SELECTION CHECK CONTROLLER SELECTION CHECK CTL_' 305

ZMogn - TAG BIT 7 AH2
tanzc:) ~ Cppioo D150

SWFE A2G2 | A2K2
CTL-l BFxxx I BE150
525

VALID TAG GATE I
AH —BB, —BF4
+ TAG BUS BIT P NPL————— K11 0AW4—— EV  AD10— M A ABO9 ZJ05MA [OR 8GOV I
ZB10A | a ZB09N
LA-A2G2 — |—
Ev ZJ058A I
2 ——h STATUS
7 N BYTES OP 04 I
AG LA-A2G2 ——BDy
+ TAG BUS BIT 7 NPL WK110AV4 CV NBO7T— N OA L NGO3 T - STATUS BYTES OP 04— AMp
\ BD100  'BF170 I
26074
106 LA-A2G2 '
- TAG GATE CV. BF130AA2 LA-A2G2
TAG BIT 6
: BF140 + TAG BIT 0 AB6 |
+ TAG BUS BIT 6 NPL——————K110AU4—— ] wa '
TAG BIT § '
—AE+ l
+ TAG BUS BIT 5 NPL WK110AT4 £BO3| OV ABOZ4—
A-A2G2 |
~INVERT TAG BUS BIT P BD170AE6 I
TAG BIT 4
—AC
+ TAG BUS BIT 4 NPL WK110AS4 £G02| v }_
lA-A262 l
TAG BlTBO '
—A
+ TAG BUS BIT 0 NPL WK110BA4 N ED13| Vv } |
A-A2G2 I
~ TAG BIT 5 AF
“Cpp100 ~  BDI50 I
——BGy - - TAG BIT 6 AG2
'ZB1ON OR & BD100 LBD150 l
~INVERT BUS OUT PAR BIT BD170AF6 o

—_—
—B07\:DCD =
DO7A A—
A BF120 - TAG DECODE X3———————ADS
L—Bo2n A
[oLDx |
SWFE A-A2G2
CTL
525
BF120 - TAG DECODE X2 ADY
CONTRLR
SELECT HOLD POLL OP 02
AA'] I—_BC
+ SELECT HOLD NPL WK110AZ4 £B12| CV & ——\ A |J12 + CONTRLR POLL OP 02 AL2 B CTL-1 304
L Cge1s0 | ter17o l

BF120 - sgLEgTTnga . AA2 C > CTL-l 306
- L TE—————AJb ——e
“Cre120 UBE1SO - UBF120

——@ CTL-1 306
BO PARITY CK: BF120AG2

TIE UP 1 BF210AB4
— SELECTED— BF120BA6
3340 BQO304 | 2747429 | | 440200 | 440203 | 440204 | 440213 |
Sea. 202 |PartNo. ( )| | 254un73 | 2 Nov 73 |21 Dec 73| 13 May 74 | controLLer seLecTioncheck G T L-1 305
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~ CONTROLLER SELECTION CHECK |
CONTROLLER SELECTION CHECK CT L_l m

.
A2G2 I A2K2
BFxxx BE150
BUS OUT BIT 0 SELECTED ADR ASIGN 4 I
4BUS OUT BIT 0 NPL—@—————WK100AB4———EG12| CV Lpoz —REV|A & IA FLAJOS —=AN N — BF190 + ADR ASIGN 4 AD2
L—ofzpozn S |s L '
A-A2G2 — 7G04N A-A2G2
FREN CONTROLLER ARIR BF170 + CONTROLLER ADDRSD————————AL?2 l
ADR ASIGN 2 — ADDRSD A-A267 - SELECTED BAG
AEV ——AE BD100  L'BD230 'BE130  L'BF110 '
PIN a—0! | —ttzm020 bt A BR150 LBR160
LA-A2G2 -ZBO9N N - BUS OUT BIT 0———————————AB2
A-A262 '\ BA140  LBC180  'BD120  ‘BF170
LA-A2G2 BF200  ‘BH100 :
- - ADR ASIGN 4 ARY |
BUS OUT BT 1 BF170  LBF190
8US U WL 3 pate tacia0 Dlebizo w20 |
T BIT 1 NL— 100ACH——EGI3| €V KJI3
BH100
262 - BUS OUT BIT 1 AC2 I
BA140  LBC180 'BD120  BF200
) BH100 l
SWFE ADR ASIGN 1
CTLA PIN h——1 l
530 A-A2G2 I
BUS OUT BIT 2 |
$BUS OUT BIT 2 m——&——wmoma———ms v nMo2+H '
A-A2G2 l
ADR ASIGN 4 '
PIN & l
A-A2G2 l
ADDRESSING 82
CTL-1 306 D————— ~ VALID TAG GATE BF110AJ6 —AF ¢ + ADDRESSING 82 AM2 ! E CTL-l 304
- TAG DECODE X3 BF 110AD5 —7003% A |B11 BE150  'BF170
- TAG DECODE X2 BF 110AD4 A A BF170 — ADDRESSING 82——————AM6 '
- TAG BIT 0 BF 100AB2 N ]
LA-A2G2 '
- - ADR ASIGN 1———————————ASk
TAG GATE CV BF170  LBF190 l
+ TAG GATE NPL W 110BE4 EJ11] cv BF110 — TAG GATE CV——————————AA2
SWFE . l
La-A26G2
CTL l
525
BUS OUT BIT 5 l
C 3
BUS OUT BIT 5 NPL—— WK 100AG——EM07[ Cv - APOS - BUS OUT BIT 5—————————AG2
BA140  'BC130  'BD120  'BF170 l
LA-A26G2 BF200  'BG100
BUS OUT BIT 4 l
4BUS OUT BIT 4 NPL—@- WK 100AF &4 EMO4| CV bPO4 : - BUS OUT BIT 4———————AF?2 I
BA140  LBC180  'BD120  'BF170
La-A262 BF200  'BG100 I
BO PARITY CK I
A s - ADR ASIGN 2——————ATY
- BUS OUT PAR CHK BF 200BK2 200 N | BF170  'BF190 |
BF110 + BO PARITY (K———————————AG2
A-A2G2 l
CTL-l 305 SELECT HOLD BF 100AA2 ADR,.__ASI% ! l
’ i ~u[ N ] BF190 + ADR ASIGN l———————AF? I
A-A2G2 l
ADR ASIGN 2 |
——AB
LN ] PF190 + ADR ASIGN 2—————————AE? l
I»A—AZGZ '
I
3340 BQO306 | 2747430 440200 440202 | 440203 | 440213 440218 | 440223 440224
Seq. 10f2 |PartNo.( ) 25 Jun 73 7 Sept 73| 2 Nov 73| 13 May 74 5 Aug 74 14 Mar 75 | 15 Dec 75 CONTROLLER SELECTION CHECK CT L-' 3%

© Copyright IBM Corporation 1973, 1974, 1975



HOT LINE TEST

Prior to selection, the
control lines are tested
for their zero state. If
any one or more is not
zero, the error is indi-
cated.

Hot Line

String Switch feature
installed

Other
failures

Microdiagnostic

Run Device Checkout
Microdiagnostics. Start
with routine A1. See

MICRO 10 for instructions.

Error Analysis

Exit to error code in

Test Results

No
failures

A111 A115

A112 A117
A113
A114

HOT LINE TEST

( A111

Select Active Hot

A113

Normal End Hot

A112
Tag Valid Hot
A
CTL-1 410
[
CTL-I 270

When replacing A2G2,
check addressing
jumpers. See INST 8.

Refer to MICFL 71 for
~ — suggestions on scoping
the lines involved.

NO Game failure on both MICRO section. Perform
interfaces CE action for first error
encountered.
B
Perform facility checkout
CTL-l 321 on START 120. Return .
here if isolation attempt is MICRO
unsuccessful,
B Yes Sense Bytes 8—11
I and 16—17 = 00
START 120 X
. Most probable failing line:
Continue below Index Alert
Most probable failing lines
_J‘ in order:
1. Select active
Possibie Causes 2. Normal End
Use the procedure on SSW 3. Tag Valid
115 to bypass the string 4, Check End
switch and connect the con- A2Q2 5. Sync In
troller directly to one 6. Error Alert
interface.
Possible Causes
In the sequence listed:
A2K2
A2G2
Yes Trouble
[ corrected
Maintenance procedure
complete
Scope
In the order listed above,
pursue each line on maps.
Repair or replace as re-
START 500 quired.
3340 BQ0306 | 2747430 440200 440202 440203 440213 440218 440223 440224
Seq. 20f 2 |PartNo. ()| | 25Jun73 | 7Sept73 | 2Nov73 | 13May74 | 5Aug74 | 14Mar 75 | 15 Dec 75
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B

A114

Check End Hot

CTL-1 260

A115

( Error Alert Hot

CTL-l1 320

B A117
CTL-1 260 Sync In Hot
A
CTL-I 400
C
DATA 110

HOT LINE TEST CT L-l 320



Ho-i LlNE OR SHORT BUSY T'MER EXPIRED HOT LINE OR SHORT BUSY TIMER EXPIRED CTL..' 321

With the string switch feature installed, a busy condition is CTL-1 320
indicated by an Index Alert response to selection. [f the
busy condition is maintained too long or if the selected Index
Alert line is hot, symptom code 9007 will be formed. Any
of the control lines indicated on CTL-I 320 active prior to Microdiagnosties
selection will also cause symptom code 9007. Loop microdiagnastic rou-

tine A1 test 2. Load rou-
tine A1, Enter 10,02,00

Sense Bytes 8-11
and 16—17 = 00

~
Solid or Intermittent

intermittent 1

Check

Yes )
Failures

No Solid

During system reset, selec-
Microdiagnostic tion may be maintained
long enough to cause a
‘Short Busy Timer Expired’
error on the other interface,

Run microdiagnostics be-

ginning with routine A1, ierodiagnostic

Error code
A126

Loop microdiagnostic rou- Check console sheets, logs,

tine A1 test 1. Load rou- etc. to ensure that system

tine A1. Enter 10 01, 00 resets are not the cause of
. ’ ’

these indications. Ignore

Fail No system reset caused checks.
Jumper — index alert A2M2 atlures
U10 to ground {D08) and
restart the loop.
Yes
Yes Further action
= Amalve Possibie Causes required
Yes rror Analysis
& AZM2 No
Exit to the error code in AZQ2
MICRO section and perform A252 Error code No
N CE action for the first error Cables: A111to A117 1
o encountered, Interface A
i Error Analysis
Replace Cards A2A2, A2A3 to tailgate rror Analysi
Interface B Exit to error code in
ilgat
A2Q2 A2B2, AZB3 to tailgate . MICRO section, Perform
A2M2 MICRO ) CE action for first error
Replace Card encountered,
A2M2
Yes Troubie
corrected
recte MICRO
Remove the jumper
Troubie Yes
Scope corrected N\
Maintenance procedure Index Alert starting at:
complete, X‘;:};;"’S‘:%A BR170 Maintenance procedure
Interface B Scope complete.
A2M2P13 BR180
Scope the failingline as in-
dicated in the error code. l A I
START 500
START 500
3340 BQ0310 | 2747907 440218 CT L l 321
Seq. 10f 1 |PartNo. ()| | BAug74 HOT LINE OR SHORT BUSY TIMER EXPIRED -
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GATE DEVICE TYPE CT L_ I 330

GATE DEVICE TYPE

Some Storage Controls Units or Attachments may have more MICRO MICRO A2G2 52':2
than one device type attached. There are times when the Tag Gate B:(’)":t = A;’S(S —
Storage Control must determine the type of the device which Bus Out SELECTION Sel Bus (Bit 4) Bus In (Bit 5)
is attempting to communicate with it. This is accomplished Incorrect Device type or Tag Bus Recevers & ] Bus Out Bus Assm &
. : icrodiagnostic disk Driver
with a Gate Device Type Command. micro : Op Decode
incompatability Incorrect Device 1y pe Attn Sel Bus Selection Tag Bus

On the 3340 the Controller responds with Bit 5 on Bus In if
the Addressed Device can be selected. The device need not
be ready. If the Addressed Device cannot be selected, only
the Parity Bit will be on Bus In.

Types other than the 3340 will respond with different bits

on Bus In.

=1

Disptlay Byte 2, bit 7

Check

A
Ensure that correct micro-

diagnostic disk is installed

e Drive with fixed head
feature must use FHFE
disk {3340).

® 3340 drive without the
feature must use basic
disk.

® 3344 drive must use
3344 disk.

Fixed head
feature installed on
failing drive

Display Byte 2, bit 7

MICRO 1OY

Microdiagnostic

Run Device Checkout
microdiagnostics. Start
with routine A1, See
MICRO 10 for instructions.

Tests fail

[

Device Bus in Bit 7 should
be active if fixed head fea
ture is installed.

Possible Causes

j
|
|

3340 Drive
ATFZ(A1E2)

A1C2

3344 Drive

AT1G2(A1P2)

ATK2(A1L2)

Sense Status O (Tag ‘8E’
Bus '03') has caused Device
Bus In Bit 7 10 be picked or
dropped. Refer 1o DEV-|
184 and DEV1 162 (FHFE)
10 help isolate the troubie.
After the troutsle 1s cor-

Error stop ~
xx06

No

Error Analysis

Exit to Error Code in
MICRO section. Perform
CE action for first error

vecterd, exit to START 500. encountered.
MICRO
3340 BQ0330 | 2747431 , See 440218 440224 440227
Seq. 1of 2 |Part No. (1) &3 History | 5 Aug 74 15 Dec 75 | 14 Sept 76

© Copyright 1BM Corporation 1973, 1974, 1975, 1976

Yes

Replace Cards

One at a time:
A2G2

A2F2

Test after each. If trouble
remains, reinstall original
card.

A2L2 F—

Trouble

A2L2
BDxxx

OP DECODE

When replacing A2G2,
check addressing
Jjumpers. See INST 8,

corrected

MICRO 10

Microdiagnostic

Loop failing test and bypass

errors

1. Reload routine

2 Enter 10, XX, 01,00
(XX test number from

Error Code Dictionary)
— 7]

Ezos)e

Use the description and dia-
gram on CTL-l 333 t¢ iso-
late the problem. Trouble-
shoot starting with Sel Bus
Bit4. Exit to START 500

when problem is corrected.

N

Maintenance procedure
complete

START 500

Op Decode

Bus Ctrls

A2P2
BGxxx

GAP CTR

R/W Bus Ctrls

GATE DEVICE TYPE CT L = I 330



GATE DEVICE TYPE

GATE DEVICE TYPE

CTL-l 333

A2L2
y—— BDXXX-—_-_—___——1
I l
' " BISELY
; —BF
- TAG BIT 0 BF100AB2-—z604 [ A 128+DCD *] ——[AR|OR APOM-BAL30 -BI sEL ¥ AD2
- TAG BIT 4 BF100AC2-1—2G08h
~ SELECTED— BF120BA6~4—7G03) G11A A r
1 La-A2L2 ] :
- TAG BIT § BF100AF 2 G130 I
H Penx
- TAG BIT 6 BF100AG2— A-A2L2 iy
- TAG BIT 7 BF100AH2 Mzmoon
- READ STATUS 84— pr110ax6d
+ FILE TAG 0%4 BITS BD150AE2
~ SELECTED TAG GATE BF110AW64 B,
—BUS OUT BIT A0 BD120AAG6S D, fZMIOIARI AC2
+ GATE POLL AND srvoms' —4

' L-ZM09A

A2F2
r—————,- BAXXX -——_——-————————————_—_——:
: GATED BI SEL CONTR BUS IN I
| —A AA AC '
— READ MODE CTL: ——BG150AF6-ZS118 CV [seL DCD SEL
I B S S —|1 0 7611861
A-AZF2 I [ |
I l ! CONTR
d—— B[ SEL X I BD110AC2 ZJ09A1 A 2 STIN BIT 4 zposu————UJoz: ! ~WK120 +CONTR BUS IN BIT 4 NPL ~CHY -
260781 ——p—o La AZF; CREG l l EXIT
I [ taazr 2l 9 r-zuoau—-—umz i WK120 $CONTR BUS IN BIT P NPL————CM4 DIR R
— A
| 5 A-A2F2] I
I - —CONTR BUS IN BIT 4 AH2
' BA120  'BP200  'BQ200
I [JZD12010CD—tP06 l
7D1183
l i v I
l tA-a2F 2/ I SWEE
l I A CTL-l1 522
-GEN CONTR BUS IN BIT P—-—-I——BAIZOBU"
+TIE P l BA120ARY I
CTL-1 334 Eﬂ)— - SEL BUS BIT & BF190AF2 |
: -ASSM BUS BIT 4 $——BE110AF2 !
-DEVICE BUS IN BIT 4——§——BA150AG2 1
-BI SEL Y BD110AD2 i
Bl GATED————————————BF150AP6 R '
+TAG DECODE X6  p— .
poT I

e ]

440224
15 Dec 75

See 440218
EC History 5 Aug 74

440227
14 Sept 76

CTL-1 333

2747431
Part No. (1)

BQO0330
Seq. 2 of 2

© Copyright IBM Corporation 1973, 1974, 1975, 1976

GATE DEVICE TYPE




GATE DEVICE TYPE

FROM
+ ATTN SEL BUS BIT 0 WLO30— &{LE

AV-
AY

‘A-A2VA4

#ENTR

FROM
+ ATTN SEL BUS BIT 1 WLO30—|FILE
WL030

A-A2V4

Al

SENTRo
+ ATTN SEL BUS BIT 2 WLO30——|FILE

WL.030

+ ATTN SEL BUS BIT 3 WLO30——|FILE

+ ATTN SEL BUS BIT 4 WLO30——|FILE

+ ATTN SEL BUS BIT 5 WL0O30——|FILE

v

LY

FROM

+ ATTN SEL BUS BIT 6 WLO40———|FILE
WL040

+ ATTN SEL BUS BIT 7 WLO40——|FILE

SWFE

e Y — - § ~EV

!
I

A2G2

XX O — — . T W SIS SN NN S S S S S A SN S S G G WS NS —" —— —

GATE DEVICE TYPE

CTL-l1 334

Br130a82—}

- BUS QUT BIT 0
- SELECTED-

BF 120BA6:

D09:— + ATTN SEL BUS BIT 5 WL*——H)SOOAZQ——]———EUIO v l
A A2G2

CTL-
525

+ TAG BUS BIT 5

+ TAG BUS BIT 4

+ TAG BUS BIT 0

m~§——w110ma—l—ao3 —EVAC]

——I—EU
D10%— + ATTN SEL BUS BIT 6 NPL———BU300BA4 11| cv
I 'A-A2G2
A
D1li— + ATTN SEL BUS BIT 7 NPL————BU300BBH sizf ov |—J
LA-A262
+ TAG BUS BIT 7 NeL—I 110AV~——L—+:m~ oV
' LA-A26G2]
——ADy
+ TAG BUS BIT 6 M—MllOAUb—*—BOS CV ADO7
l LA-A2G2

I LA-A2G2

I
M—L—WllOAS&—'——EGOZ “&Asldoz

I A-A2G2
M’L—JD—-————-—N(UOBAIA—LEDIS Vel

I A—AZGZ]

BQ0334 2747700
Seq. 1 of 2| Part No. (1)

440203 | 44021
2 Nov 73

13 May 74

3 440227
14 Sept 76

© Copyright IBM Corporation 1973, 1974 , 1976

ANY ATTN SEL GATED ATTN SEL SEL BUS BIT &
AG [—ZJOSL"—-AH —CCy
DO2— + ATTN SEL BUS BIT 0 WL———BUSOOAUQ—I-—EUOS o |— ] ® a— ZPON A A——r —4t R & e
A 3
La-A262/ 7Jo2s bacaze] L !
14N
— H7p07n —F—|c3
I —b I G4
DO3%— } ATTN SEL BUS BIT 1 m-—-—-au50nvn—-|—-——€uon oV a-A262 tA-A262
i La-a262! r A 13 BAL00 - SEL BUS BIT &————_aF) —D
S r =
- POLL ADR BIT & BF170AP6—p T34 CTL-1333
- F_"tA—Azez
DOS:— 4 ATTN SEL BUS BIT 2 m-——wsuoma——]——fuos ov
| la-n262]
l BF170 - ANY ATTN SEL AS2
DO6%— 4 ATTN SEL BUS BIT 3 NPL———-—BUSOOAXQ—'-———-EUW o |—H
1 -A-A2G2
- SEL BUS GT 2 BF170A 27—}
+ TIE 0P 1 BF210ABA—
ATTN SEL_BIT 4
2l
DO74— + ATTN SEL BUS BIT & NPL———BU300AYS sos| v h—d —— sy~ AT SEL BIT 4 AG2
s n2c2) 150  'BF200

CTL-l 334

GATE DEVICE TYPE



UNSUPPR ESSIBLE REG'STER UNSUPPRESSIBLE REGISTER CT L—' 340

MICRO
Note: Disregard this page if String Switch feature is installed.

The unsuppressible register is a means by which the control
unit can selectively poll for device attentions. The unsuppress-
ible register positions are set and reset individually under

Unsuppressible register

failures
control of operation code ‘01", I
The unsuppressible register has no effect on normal polling Replace
during Poll device (op '82') with Bus Out bit 3 equal to O. A2G2 (unsuppressible When replacing A2G2,
When Bus Out bit 3 equals 1, however, only attention bits register controls [~~~ | check addsress,';\}?s.r 8
that are equal to its unsuppressible register position are are on this card) jmpers: 5% -

transmitted to the control unit. For example, if device 5
has an attention bit active and the unsuppressible register
position 5 is off, there is no response to a Poll Unsuppress-
ible operation. On the other hand, if the unsuppressible
register for position 5 were on, an attention bit 5 is
returned to the control unit in response to a Poll
Unsuppressible operation.

Trouble
corrected

Check

Cable & connectors at
A2V4 to drive. Repair
or replace as required.

Trouble
corrected

|

Maintenance procedure

; complete

Possible Causes - - -

Microdiagnostic
When replacing A2G2,

A2G2 card — —{ check addressing Loop test 05 and

A2V4 cable jumpers. See INST 8. bypass errors;
1. Reload routine A3
2. Enter 10,05,01,00 START 500

Scope

Use Diagram on CTL-1 343
to isolate problem.

Exit to START 500 when
probiem is corrected.

3340 BQO0334 | 2747700 440203 440213 44(;227
Seq. 2 of 2 | Part No. (1) N 13 May 74 | 14 Sept 76
€a.20 art No 2 Nov 73 ay 7% | 1Foep UNSUPPRESSIBLE REGISTER CTL"' 340
© Copyright IBM Corporation 1973, 1974, 1976




UNSUPPRESSIBLE REGISTER UNSUPPRESSIBLE REGISTER CTL-l 343

A2F2

APQAi—O———— —CONTR BUS IN BIT X—————AH2,
% Lpalzo LBA150  'BP200 LBQ200 l
1

BF190AF2

%— - SEL BUS BIT X 9

|
l —-7611n U
1
¥

——AE" I
—~CONTR BUS IN BIT Xe——————BA100AH2——ZP06N A [\JOZ Wk120 +CONTR BUS IN BIT x NPL

«Hu-—-—&

DCDAC LA-22F 24 I
-Bl SEL v BD110AD2——2G07 |1 0| ———— E
Bl SEL X BD110AC2——2J09]2 , -
T Al i |
l 2 [ — Y ; R '
i t—LA-A2F 24 DOT l
-BI GATED— ¥ BElSOAPB———] 3
+TAGI£CO[I X6 .——BFllOBDZ A-A2F 2 r——_——-—n—-—n-.__--—--——————l—J
. A2G2
on this diagram . i
are shown for CONTRLR POLL OP 02 BF110AL2 SEL BUS GT 2
— B ——AF o
bit 4. - BUS OUT BIT 7 I BF 130AJ2 ,4101?::1)(,0851-——*— P BB:] GgELAA Lmz R OEGR——L oD AM13§BALO0 — SEL BUS BIT X AF2 \/D
- BUS OUT BIT 6 % BF 130AH? P11N .IL ‘ . - — {2 — '
~ SET UNSUPR 4 TO B AL . L boes ] — —
A bl A N 2
© ByrEs 0P S A-A2G2 mz[A—AzezJ o '1 J ta-p262) I
~ STATUS BYTES OP 0& 110AMS 7603k —_—
l LA-A2G2 l
+PWR ON RESET ! ED180AG? ' I
l UNF——SUPR@‘ ] BE ——BF et
~ BUS OUT BIT 0 BF 13042 P02L OR L S P ,f:OR : : '
l LA-A262 A L _
~ UNSUPR ATTN BIT X BF 1 40BB6: | | ] . '
" \ ATIN SEL BIT X plzﬁm/i%rej | { '
+ ATTN SEL BUS BIT X WLO30—— + ATTN SEL BUS BIT X NPL—'——BLBOOAW':--———*ESOS oon [ i . j '
IXMLDZ
A-A2G2 AA-A2G?
~GATED ATTN SEL i BF 100BD6 Eoro00 - At <t pir x .
~ ADDRESSING 82 —BF120AM6 | S T
l —A
~ BUS OUT BIT 3 BF 130AE2 P0SN OR | — |
r A-A2(24 e I
s |
L ——AG P12 L—A?GQJ P — l
- BUS OUT BIT 5- i BF 130462 ZP06N OR }——- AOR[OR h—d l
A-A2G?
l —_ ' D GISED Gl SR mgus nium WEE GRS WSS susn
+ CONTROLLER ADDRSD- }—pr120a2 M r
l r——Al € 'I{\ I j
~ ADR ASIGN 1 BF120AS4 DD LA-A2G2
! ; | [ I
- ADR ASIGN 2 b—er120a74 I '
- ADR ASIGN 4 i BF120ARG N Lx N i - gg,L ABE BIT 4 AP,
X s + - POLL ADR BIT ~ A"
I tA—AzczJ [ BF140 = UNSUPR ON: A
| L | l BIT CARD| A2v4 A2G2 | A2G2 | A2F2 | A2F2 | A2F2 | A2C2
. L ——BGy
~CE ALERT LATCH—————f—pD1908D6— ~f2r05iA [0R | ! S0 503 Uoa 502 503 05 506 Dos
! r_A_ 1 1 D03 uo4 uo5 D04 M10 BO3 BO5
| | I 2 D05 uo6 uo2 B0O4 M08 D10 D06
A ATTH | I | B 3 D06 Uo7 M12 BOS s07 D09 BO8
N l 4 D07 S08 M13 D11 PO6 Jo2 D09
I Ta-A262 5 D09 uio P13 B12 uo3 Jo7 B10
I 6 D10 U11 S09 JO6 P09 J11 D11
I ) I 7 D11 S12 U13 G08 Uo6 Jo3 B12
A o el T E P Gos8 Go4 uoa J12 B02
- BUS OUT BIT uh———*—-BFIJOAF;* P04 OR J I s D13 soa
A-A2G2 ¥
———— — — — D Pa BU300 BF160 BF 190 BA100 BA100 BA150 WK110
3340 BQO343 | 2747432 ; 440200 | 440203 | 440204 | 440218 | 440224 CT L ' 343
sea. 19f2 |partNo. ()] | 254un73 2 Nov 73 | 21 Dec 73 5 Aug 74| 15 Dec 75 "UNSUPPRESSIBLE REGISTER -
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ALLOW HAR

ALLOWHAR CTL" 350

MICRO MICRO
Allow HAR is generated during index range when in read mode
to allow the Head Address register to be advanced during Multi-
Track and Record Overflow operations. Allow HAR interrupts .
the Set Read Write values (Dev Tag ‘07’, Bus Out = xxxx x111) Allow HAR window Timeout failed to
and allows the Set HAR bus and tag values to be sent to the drive. Q short or too Iom") C :‘;’:t on Index )
Allow HAR functions: L~ J
Replace Cards
A.  Prevents the RW latch from holding Tag Gate active.
B.  Transfers control of the Device Tag Bus from the tie 2383
down to the Tag bus bit 5, 6, and 7.

C. Drops Rd Wr Gate which will transfer control of
Device Bus Out from the read write controls to Bus
Out bits 0-7.

D.  Permits Selected Tag Gate to control Device Tag Gate.

These controls would ordinarily be used to advance the head
address on a Multi Track or Record Overflow operation by use

of Set HAR tag ‘8B". : TrouNes
) Corrected -

See OPER 101 and 105 for description of tags and CTL-1 353 —
for logic diagram. .
- No
MICRO 10: |
Microdiagnostic @m preccdure) ’
Loop test 05 and
bypass errors:
1. Reload routine AF
. 2. Enter 10,05,07,00
START 500
Scope
Refer to MICFL 1203 |
for scope setup and traces. ~ 77 Use the diagram on CTL-!
353 to isolate the problem,
CTL—I 353
3340 BQ0343 | 2747432 440200 | 440203 | 440204 | 440218 | 440224
Seq. 2of 2 | Part No. ( ) 25Jun 73 | 2Nov 73 21 Dec 73 | 5 Aug 74 15 Dec 75

auownan - CTL-1 350
© Copyright 1BM Corporation 1973, 1974, 1975



ALLOW HAR attowrnar  CTL-1 353

A2Q2
I INDEX RNGE ALLOW HAR ]
: AR| FLA A | FLA ~ZP12VA |A  |MI1 I O——BD150 +ALLOW HAR BK2
~INDEX ALERT Jerisoas—azonnn Is T s —75078 S | S Y |
— N Y
—ECC DTA CHK i BH150BE6 MR|R = Iy I
- END DATA OP BG170AQ6——ZGO8KA |R +Hz605|or l
~FMT REORIENT GS——-——-———[—BHIIOAMG———? [ e -
- BIT RING 1 PWR BC130AL6——ZUIZMA |R M |
=T 57 } s6130AM6——12G078
I ta-A2q2! l
l ——AAy l
~READ OP OF } BD100BF8——7MO3RAR|OR & |
—WRITE OP OF | -ep1008F5—zr030
+ FMT GL*SP FMT Gl—————¢—BH110AY2——— 4
| LA-A2Q2]
— INDEX BAL40ARG
~INDEX ALERT INTLK——————-BH150BL6 |
-RD WRT BIT 1 }ai1308Fs
HRITE 0P DLD——————— 001 l
“WR_GATE Fran oz
~ SELECTED TAG GATE BF110AW6 l
S|
A2L2
I———BDxxx ———— ————— —— —— — — s " S s T e s e e
AE —AF BAq l
| [a FL] DD ——[ARJOR A
- SET R W OP 85 BF110AP6 I s |s E?\— 1 ol—y . 1= I
r A = - h
— S 2 Y
GEN RESET BD100AS6 t 7810|0R|R La-n2L2 LA-A2L2 DEVICE TAG I
RESET R W OP 05 BF110AN2 | 7B13 BUS BIT P NPL
< DRIVE SELECT ING——————BF120AN6 7P07 ) |
| A-A2L2 —— [or| 0w BU200 4DEVICE TAG BUS BIT P NPL AVY
+ TAG BIT P BF100BB2 3 — |
i 7604 |OR '
- SELECTED TAG GATE BF110AW6 I & - rtzc08 !
AA ——BC; A-AZL2
l [se FL |
rZGO4NG1 g ‘-S-'- I
| - La-A2L2
~ CONTROLLER ADDRSD BF120AL6 7G05K1 e l
I 760881 ——BDy A B
I LA-A2L2 202448 |0k t—— ™ =% l A B}— |
~VALID SELTD TAG GATE A————BD100AP6 A J - . L A-A2L2 |
TAG BIT 0 BF100AB2 l AL N TAG GATE NPL l p
HALLOW HAR———— BH170BK? b M I ——AB e I
l Z60ua (A |— --zmogTA R | 023 t BU200 +DEVICE TAG GATE NPL—————AH4
l uoslon ) _ I
| A-A2L2 Y DEVICE TAG BUS |
- TAG BIT 4 BF100AC2 ‘ & Y TA-A2L2 €6 l
61
T4 |
| R |
AC
| ] ] .
— -261381-CD— | J10 ] BU200 4DEVICE TAG BUS BIT 0 NPL ABU
i A-A2L2 '
- TAG BIT 6 BF100AG? ] 761181-CD— | P03+ 1 BU200 4DEVICE TAG BUS BIT 1 NPL-————AH4
- TAG BIT 5 BF100AF? I |
- TAG BIT 7 BF 100AH2 i 2612410 N2 : BU200 4DEVICE TAG BUS BIT 2 NPL APY
I A-A2L 2]
|
3340 BQO0353 2747433 440200 440202 440203 440209 440219
Seq. 1 of 2|Part No.( )| | 25 Jun 73| 7 Sept 73| 2 Nov 73 | 25 Mar 74| 26 Sept 74 ALLOW HAR CT L-I 353
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CONTROL BUS OUT PARITY CHECK

Check Circuits

the

The Bus Qut Parity Check monitors
Control Bus Out. While Tag Gate is active, an even

er of bits perform the following actions:

-y

Set Bus Out Parity Check latch

[SVIN

Block Tag Valid.
Inhibit Normal End.

4. Set Bus Our Parity Check display jatch,
5. Activate Error Alert and Controller Check.,
. .

During « selection sequence, a Bus Out Parity Check

prevents selection of the Controller by blacking the

;
NPT . | D cility checkout as
Valid Tag Gate signal. | i i 20
| des R S
iR i
f nitch {
i . i feature is found to be |
Indicator {Control Module CE Panet) Lo s oune 1o b j
j functioning coerrectly, ]
i
The Bus Our Parity Check lamp indicates until reset !

by the Execute Switch or Power On Reset.
Microdiagnostic Routine AT Test 3 tests the Bus Out
Parity Check latch., The Bus Qut Parity Check indica-

Error Anaiyeis

Exit to interface analysis
procedure,

1
L | Returs

CTL-I 100

hare f —
trouble f I

e L)
persists N/

Continue action below.

A207 (SWFE) »
AZEZ (SWFE)

<"’ Trouble
corrected

DATA 2
MICRO

PRS—

CONTROL BUS DUT PARITY CHECK

No
.
!
|
Exit to interface analysis 5
procedure. i
- i
j. Return

NS here it —
CTL 100 trouble L\/

persists .
1

Continue action below. |

—
tar shouid be on after running the test 2nd remain on !
until reset. l
™ One control module may
N2 }'_“ e be icading the inter{ace, 4 ] 1 }
. . . i with differznce capl- Check !
Possible Intermittent Failures ;;"'i;""ﬂg‘:rf‘f;i’_ nce cebl- | | neck o g
) (19 contigurations. Cabies and connectors. —.‘? ;
ALL CONTROL MODULES FAIL | Repair or replece as re- o
. . L+ lquired. i
1. The storage control unit. / N i ~ '
2. Cable or connector from storage contral to the first N .~ ‘solatior \‘w\) ; !
control module. ™~ . suscessiui 7 : h
- . T . e ~._ Vo
3. Aline heid inoperable by a cable or connector short rodiagne R ~._ G ‘
X | Microdiagnes . RN
or ground anywhere on the interface. § by : \T
é Use minimum failing conti- J ” - P 4
o [ guration ru odi | Replace o Heseat Cards
SINGLE UNIT FAILS [ tics starting routine Al i - - - !
1 Loop error and scope ; Festore fziling unit to Lo E .
L . . . - one | SCOp i 1
3 i : i - L systenm., | |
}). Carq, voltage, back panel wmng, etc. in ;hfarfa;i.ng. unit. L back from bus out parity f 52/2;2 , ; ; ! ;
2 “onnec in > unit, heck tatch. ( 1 Se Lo
2. Cabie or connector fault at the input to ailing unit zc eck latch i A2D2 (SWFE) & 5¢¢ ' | i
A2E2 (swrEy S Nowe | microdiagnostics. Start |
A2K2 (with routine A1, See ;
. ) o ~ g 4 ALY MICFO 10 for instructions. 5
Note 7. When replacing A2G2, AZD2, or AZE2 check o - { -
addressing jumpers. See INST 8. ,_,__,WJV R |
: o
§ L Nog e description and dia- :
¢ o * i i
‘ b
i o
Exit to
P viher nrohlem
: e
[ f )
%L . _ﬂf/ . B S
3345 | peo3s3 | z7a7432 | | 140216 ;
lsea. 20f 2 lpart to. I i N S

© Copvyright 1BM Corporation 1973, 1974

ﬁﬂf éfcrpair or

|

Replace Cards

Ewicy] i See
4202 (SweE) L See
A2E2 (swrg) | Note !
A2K2

A2L2

~.

™~

Trouble

Yes

corrected

‘\ , caired.
,/"
- Troutle ™
~— corrected
/
\"?"'//
E No

Sroo Fnalysis

i~ i
]
<

%

| Exit 1o interface analysis

J Feturn

N here if iy

irouble | |

C1 . N/

e N

; I §

! tinue action petow |

S —|

S

¥
— SRS S— S

CTL-1 370

Error Analysis

Exit to Error Co
MICRO section
CE action for first 2rror

2rform

Tavel ntoror
encountered.

',’Eause‘s’ e
A2GE b
L2202 (swre) P25
'AQE?(SWFE;’ et

|

] |
+ Interface cables and con- |
| nectors. ;
See diagrams on %
!

i

CTL-1 105 (Basic)

i
L o
Chi- 115 (SWFE)
and |
CTL-1 3 j
Basic Machine
B1HT |
31 E s
i
i
%
a—
|
|
i
3 e Tara e i




MISSING BUS OUT PARITY CHECK

The microprogram changes the value on

Bus Out while Tag Gate is active and expects

to see a Bus Out Parity Check as a result.

MISSING BUS OUT PARITY CHECK

MICRO

Bus Out Parity Check
not on after being
forced

When replacing A2G2,

jumpers. See INST 8.

Replace Cards
A2G C : A2C5
AgKg Agr;-{nz _ —| check addressing
A2F2 A2D2} SWFEA] _ —
A2J2
A2E2 } SWFE B
No Trouble Yes

MICRO 10

Microdiagnostic

Loop test 03 and

bypass errors:

1. Reload routine A1

2. Enter A1,10,03,01,00

Refer to MICFL 76 for
scope setup and traces.
Use diagram on CTL-I 373.
Exit to START 500 when
problem is corrected.

A2H2 A2D2
The Bus Out and Tag Bus Parity indicators BP xxx BMxxx
should be on after running routine A1, Test 3
until reset. Interface A
Possible Causes .
When replacing A2G2,
— —4 check addressing
jumpers. See INST 8. A2J2 A2E2
BQxxx BNxxx
Interface B
A2G2 A2F2
BFxxx BNxxx
Tag Gate ;
_ag bate | FF}E(?EIVGTS Bus In
arity Final ) .
Bus Out Bus Out ina Bus In (Bit 1)
Chef:ker, Assm &
gartlljal ; Drivers Scope
p Decode PC & PG
Tag Bus Polling & Tag Bus A2S2 B
Selection BCxxx
Assm Bus (Bit 1)
@—{ SERDES AIK2
BExxx
Bus Out Parity Err | Check Bus
A2L2 & Assm
BDxxx Bus
f_ Op Bus Ctrls L
Ctrls
A2Q2 A2P2
BHxxx BGxxx
R/W Bus Ctrl
== R/W Macro Gap Ctr
3340 BQO0371 | 2747529 See EC 440224 | 440227
Seq. 1 of 2 | Part No. (1) History 15 Dec 75 14 Sept 76

©Copyright IBM Corporation 1973, 1974, 1975, 1976

Yes

MICRO

Tag Bus Parity Check
not on after being
forced

Replace Cards

A2G2 Conn: A2C5
A2K2 A2D2 (SWFE A)
A2F2 A2E2 (SWFE B)

Trouble

v

Maintenance procedu
complete

>

START 500

MISSING BUS OUT PARITY CHECK

A

Corrected

CTL-I 371

-
Microdiagnostic

Loop test 03 and bypass

errors.

1. Reload routine A1.

2. Enter A1, 10, 03, O1,
00.

Scope

Refer to MICFL 76 for
scope setup and traces.

Use Diagram on CTL-I 383.
Note that an interface
problem with tag bits

0 or 5 can cause this stop.

Exit to START 500 when
the problem is corrected.

CTL-I 371



BUS OUT PARITY CHECK

3340

A2G2
'—m__ BFxxx -—u—um—m—mmn_m“_—mmﬁ—m-—-—-—__“——.—-—__m——_—w—-—u-—-
l our PR CHK J !
AK: J!‘*—BH" Ak 1
+BUS OUT BIT P NPL ! WK 100AK 4 P03 e OZPG2L EV LJ09 AA |A |
v 2J12 rZJ09h
O——1 MO - |
ORAP ZPO5A ~H2J07 |or ~ BYS QUT BIT l~————_pC)
l A-A2G2 O—HZP04 ) BALA  lRTso lBDi20 BF120
BUS OUT BIT 0 o—L47006n A-A2G2- CHKC LATCHED
| ——AGy —HZP110 e
+BUS OUT BIT 0 NPL— ——HWK100AB4———EG12| CV APO2 F“'Z”m'tA pe J_?___ B0 PAR CHK LAT Avs-—D CTL-I
-A262 S CHED—————,
L-A2G2 - —ZG09|R J 4 BD180 Laeuo ‘-BEHO 374
~A2G2 BF120 - BUS OUT BK2
| —- T RS 0T B oK
BUS OUT ixﬁT 1 o & m%go 1BC180  LBDI120  'BF170
+BUS OUT BIT 1 rn—-———'—mwow—«-——eeu oV nu1s ~ BUS OUT BIT 6~
A rﬁgéuo IBC180  'BDI20  ‘BF140
| la-a262 LBG100
XLLDD - BUS OUT BIT 3—————_app
I MA-A2G2 BAI30  'BA140  'BC180  BDI20
BUS QUT BIT 2 | EBF170 BGEH&‘}T BT 0 X
- T4
+BUS OUT BIT 2 NPL (100AD4————EP03| CV  aMo2—HH 190 B0 - agizo LBF100
BF120  'BF170  LBH1Q
] LA-A2G2 & S BIT 7 AJ2
SELECTED— $——BF120BA2 130 LBAIAD  'BC180  ‘BDI20
GEN RESET BD100AS6 BF130  'BF150  BG100
i BUS oUT BIT 3 o - BUS OUT BIT 5-—— a7
| ¢-atao  “iiciso - wdizo wrize
$BUS OUT BIT 3 PPL‘“'»——WIOOAE@'—-——EMOB oV iPos o 3 BG100 Bs T BIT 2 02
La-A262 BA140  BC18C  LBD120  BF120
RAS TIE PT 001 l BH100
| BUS OUT BIT 4 |
$BUS OUT BIT 4 m‘—t——moww—»*snoa cv aposHH
I La-n262 '
' BUS OUT géT 5 I
$BUS OUT BIT 5 NPL—-——-I——-»mOAeu emo7[ ov aposiH '
' LA-p262 ’
o g Bus Ot . I |
+BUS OUT BIT 6 NPL—— —WK100AHs———Mos| v np114d ! ! '
I v TagBus RN @2
La-p2G2 i i !
| ! |
i
| s our gy 7 TagGate . memm—-_ |
$BUS OUT BIT 7 NPL—————t WK 100AJI————P10 | v tp10) / N I
l La-A262 100 ns (min.) 150 ns {min.) '
TAG GATEF:V Note: The Bus Out to Tag Bus relationship is not critical. I
+ TAG GATE NPL 110BE 4————-fJ11 A l
l a-n262) l
| FILE
I CTRL OP 8F I
- TAG BIT 0 BF 100AB2 ZJO3N A ADO2 I BAI3C - FILE CTRL OP 8F il
- TAG BIT 4 ——BF100AC 7028 | A0
-~ TAG BIT 5 }—5r100aF2 7BO2M
- TAG BIT § |——BF100AG? 70078 I
- TAG BIT 7 BF100AH? 7807 '
I LA-A262 l
: ——AB
+ TAG BUS PAR ERR“—'-———BFIGOASZ - v ] J '
lA-Azez '

‘ BQ0371

Seq. 2 of 2

2747529

Part No. (1

)

See EC
History

440224

15 Dec 75

440227

14 Sept 76
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BUS OUT PARITY CHECK susoutearTY check  OT L-| 374
A2K2
— —— BEXXX _—————r———————————-—_—.-—.
CHECK BIT 1 l
——AGy AE AF- I
S0 e e lﬂmiggﬁg o X 4 L |,"P, FEe
banzk) 2 [ 61 I
1 & 0 —BE140 —CHECK BIT 1 AB7
a 2 ' Ga Bus BT 1 l
~GATE CONTROLLER ERR z—l—amowss ZMO3L OR b 3 ——————l 'f] REG l
ZU07n | A-A2K2 c
l LA-A2K2 200481 61 I
750402 62
l [T Z0033 G3
[ Ga |
l \ +, LA-A2K2]
+ ECC CORR BIT 1 }BB160AG2 zeosl NOA X |
| pmtzkz] S 09'——-64\100 ~ASSM BUS BIT 1———— ARy
—CE DATA BIT 1 BE100AL2 pre= | 2
l ASSM SEL Y | Ity |
1 3 LA-AZK2
—ASSM SEL Y BD110AB2 70K A A— DCD '
- READ MODE cn—————}—wsws 7013 lA—AZKZ | L 1o
- DATA BIT 1 }—BC180AD5 1 |
I ASTSHL X 2 ,
——BBy
—ASSM SEL X: 4 BD110AA6——7G08A OR h—oI 3
I [ZU13h | A-A2K2 I
I LA-AZK2 I
| _— — I
~CONTR BUS IN PAR CHK LATCH-'—BAISOBSS Moy o [——— ez R SO200R 5 I
H ~A2K2 La-n2K2 058
- WR DATA CHECK J—rc130av6 POSA 1
- STATUS MONITOR CHK BD160AK6 POGA AM12 4+ ~CONTROLLER CHK————————— AV
- ECC HDW CHECK $—BC160AF6 06 BAI30  'BA140
| ot l
| S08h i
S07MXM_DZ
CTL-I l LA-A2K2 l
373 | —
ENKVEED RIS SNAESY WESTRES RMGESER  SNOGW MOGINRA  WMETNES
E}—— = BO PAR CHK LATCHED———4—BF110AY6 I
HTIE UP- J—BE150A4 I
- gx?foRéG ERROR H:A:"' A2F2
TS S | o —
- 0AH6 o s o s— —— w— SR S W GSS SN WG SN S SMW GG NS S R S S G S
~ SYNC_OUT TIMING ERROR—§—BC170AGS | '
e = U |
- COUNTER CHECK———— X BG) 60AMS
- READ MODE cn———.—raelsom——zsnt oV ] |G§EL = i
A~A2F2 W I
’ 1
I CONTR CONTR BUS ’ »
-BI SEL X i BD110AC2 -ZJ09N1—— ] — BUS IN BIT 1 IN BIT 1 NPL HEXI T
] p— REG ZG11L A Bos»»—'-—u( 0 +CONTR BUS IN BIT —_—CEU—
| 2607 1——h——i LA-A2F2 c L ZM1 0N G!J 120 40 INBIT 1 ML B4 Il)lgﬁ *®
LA-A2F2] L—{61 LA-A2F 2] ’
62
' gz !
| {——— ~CONTR BUS IN BIT 1 AD7
T Earz0 " ee200” teaz00
I —»—znosu D—AM10 l s
WFE
| r;»znom I cTL
' " LA-A2F2 522
-BI GATED- J-BEISOAP R % |
+TAG DECODE X6 I“uoBDL
Dot I
-BI SEL Y- -§-BD110AD? l
+TIE 0P T BA120ARY
e e l
-ASSM BUS BIT 1 8 Br110AB7 '
.-—-—_—-——_—__————————————————_—-
3340 BQO377 | 2747690 | [ SeeEC 440223 [ 440227
- —
Seq. 1 of 2| Part No. (1) History 14 Mar 75 | 14 Sept 76 BUS OUT PARITY CHECK CTL I 374

©Copyright iBM Corporation 1973, 1974, 1975, 1976



- —— e — - =

Check Circuits

The Tag Bus Parity Check monitors the bits on the
Control Tag Bus. While Tag Gate is active an even
number of bits perform the following actions:

. Set Tag Bus Parity Check latch.

. Block Tag Valid.

. Inhibit Normal End.

Set Tag Bus Parity Check display latch.

- Activate Error Alert and Controller Check.

ObwN =

During a selection sequence, a Tag Bus Parity Check
prevents seiection of the Controller by blocking the
Valid Tag Gate signal.

Indicator (Control Module CE Panel)

The Tag Bus Parity Check lamp indicates until reset
by the Execute Switch or Power On Reset.
Microdiagnostic Routine A1 Test 3 tests the Tag Bus
Parity Check latch. The Tag Bus Parity Check indica-
tor should be on after running the test and remains on
until reset.

Possible Intermittent Failures
ALL CONTROL MODULES FAIL

1. The storage control unit

2. Cable or connector from storage control to the first
control module.

3. Aline held inoperable by a cable or connector short
or ground anywhere on the interface.

SINGLE UNIT FAILS

1. Card, voltage, back panel wiring, etc. in the failing
unit.
2. Cable or connector fault at the input to faiting unit.

Note 1: When replacing A2G2, A2D2, or A2E2 check
addressing jumpers. See INST 8.

FSI
CTL-1160
CTL-1 410

C

6"9 switch feature

installed

Error Analysis

Do a facility checkout as
described on START 120.
Return below if tests do
not fail or the string switch
feature is found to be
functioning correctly.

START 120 O

Continue action below.

Contro! modules
on interface

\</
Control module One

More than one

g

Check CE panels, console

-1 messages, error statistics,

etc.

failing

All

Error Analysis

Exit to interface analysis
procedure.

\) Return
here if
trouble

CTL-1100 persists O

Continue action below.

One control module may
be ioading the interface.
Isolate with different
cabling configurations.

Isolation

Microdiagnostic

Use minimum failing con-
figuration. Run microdiag-
nostics starting with routine
A-1. See detailed instruc-
tions on MICRO 10.

l

Scope

Back from Tag Bus Parity
Check latch, Repair or

replace as required.

Maintenance procedure
complete.

o

START 500

successfui

Restore failing unit to

system.

Replace Cards

A2G2
A2D2 (SWFE) See
A2E2 (SWFE) Note1
A2K2

A2L2

Trouble
corrected

Y

Replace or Reseat Cards

A2G?2 s
A2D2 (SWFE) >€€
A2E2 (swFg) Note
A2K2

A2L2

Trouble
corrected

CTL-1 107

Check

Cables and connectors.
Repair or replace as re-
quired.

MICRO

Check

Storage control for error
indications, console mes-
sages, error statistics, etc.

Storage control

CONTROL TAG BUS PARITY CHECK

CTL-1 401

Replace Card

A2G2 (Note 1)

No

failure

Error Anaiysis

Exit to interface analysis

procedure.
\) Return
here if
CTL-1 100 trouble
persists

Continue action beiow.

Trouble
corrected

Microdiagnostic

Run microdiagnostics
starting with routine A1
with loop on error.

Scope

Back from Tag Bus Parity
Check latch. Repair or
replace as required.

Exit to START 500 when
problem is corrected.

-

Replace or Reseat Card
A2G2

A2D2 (SWFE) See
A2E2 (swrg) Notel
A2K2

A2L2

Trouble
corrected

CTL-1 107
Check

Cables and connectors.
Repair or replace as re-
quired.

Trouble
corrected

Error Analysis

Exit to interface analysis

procedure,
Return
here if
trouble

CTL-1 100 persists U

Continue action below.

CTL-1 380

Microdiagnostic

Run routine A1-XX.
See detailed instructions
on MICRO 10.

Yes

Error Analysis

Exit to Error Code in
MICRO section. Perform
CE action for first error
encountered.

. Possible Causes

MICRO

A2G2 S
A2D2 (SWFE) “fe .
A2E2 (swFg) Note

Interface cables and con-
nectors.
See diagrams on
CTL-1 105 (Basic)
or
CTL-1 115 (SWFE)
and
CTL-I 383

Basic Machine

B1G1 Interface
B1E1 Connectors
and Cables

A2C5 Flat cable interface
terminators (see diagram
on CTL-1 105).

3340 BQO0377 2747690
Seq. 20of 2 |Part No. (1)

See EC
History

440223
14 Mar 75

440227
14 Sept 76
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String Switch Machine

B1G1/B1E1 to A2A5
Interface A
B1C1/B1A1 to A2B5
Interface B
Interface Terminators

CTL-1 380



CONTROL TAG BUS PARITY CHECK

A2G2 A2F2
BFxxx BNxxx
Tag Gate
Receivers
. Bus In )
Bus Out Pant-y Check | Bus Out Final Asm Bus In (Bit 0)
Partial & Drivers
Op Decode PC & PG
Tag Bus | Poll & Tag Bus A2S2 Bus In
Selection BCxxx
l I Assm Bus (Bit 0)
SERDES A2K2
BExxx
A2L2 Tag Bus Parity Error | Check Bus
BDsoox & Asm Bus
Bus Ctrl
Hovoo | L Joucuy
A2Q2 A2P2
BHxxx BGxxx
R/W Bus Ctris
s R /W Macro Gap Ctr.
3340 BQ0381 | 2747821 440209
Seq. 1of 1 |Part No. () 25 Mar 74

© Copyright 1BM Corporation
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TAG BUS PARITY CHECK

3340

D05

A2G2
= BFxxx

-————-———-——-—-——-—-———————-————————\

TAGBUSPARITY cHECK - OTL-] 383

CTL-l 384
A > CTL-1385

BQ0383

Qan 1 ~sn n_. oA

274743§j l 440200 l 440203 440204

440213

| 440227

[
|

—

: TAG BUS BIT P NPl:—L——wKIOOANM —enos[ o Z8108 BV io10 . I
+ TAG B [ () J ’
| ——X A-A2G2 A-A2G2
LA-A2G2
' TAG TAG
, - BUS PAR ERR BUS PAR &HK
TIE P 1 I BF 210ABY
~INVERT TAG BUS BIT P BD170AEG o |— A FLne1o~-l—i—— - TAG BUS PAR CHK AHB
N S l BDI80  L'BE120  'BE130
l Y
I 7609|AR|R I
TAG BIT 7 A-A2G2
1 AF+ LH 70108 |
#—— @ 1 TAG BUS BIT 7 oL ——w100av4 tDoux! cvV tBO7 LA-A262
| —— '
LA-A26G2 |
TAG BIT 6
! AE+ { + TAG BIT 4 AC6
—7— + TAG BUS BIT 6§ NPL WK100AUY £BOS| oV NDO7Hy - = TAG BIT 7 AH
i X | CBDI00  BDISO
—X H— - TAG BIT 6 AG2
LA-p2G2 I BD100  LBD150
| TAG BIT 5
ADy
——70— + TAG BUS BIT 5 NPL 100AT4 £B03] v aBOZ ! o - TAG BIT 5 AF2
— I8 Bk s
 en——" A A
| LA-A262 Y s
' TAG BIT 4 I
ABq
B+ TAG BUS BIT 4 NAL 100AS4 £602] v aJo2 if - TAG BIT 4 AC2
I X BDIOO  LBD150
| tA-A262 |
- TAG GATE CV ! BF130AA2 0 '
GEN RESET- [ BD100AS6 I
BO PARITY CK |—BF1208G2
TAG BIT 0 l
| L
8+ TAG BUS BIT 0 NPL - WK1C0BA4 13| o Ruos O— - TAG BIT 0 AB?
I X | Ceoioo ~ “Boiso -~ Br1z0
I LA-A2G2 I
VALID TAG GATE
—AC: ——BE,
' PR | —] A OA ABO9 I—t - VALID TAG GATE AJ6
SWF | — | Ceeizo “igelso . feFize
LA-A262 Y
CTL- LA-A2G2 l
525 I
I —A I
PHR
i LA-A262 I
i [

B >cTL-1385




TAG BUS PARITY CHECK

CTL-l 383 *- - TAG BUS PAR CHK

3340

A21L2
I—-BDXXX ___—_——~_——_——7
———AA AB
-BUS OUT BIT A7 BD120AHS tlykDCD ] RREG '
L_-ﬁ
-BUS OUT BIT A6 i BD120AG6 T | ‘
-BUS OUT BIT A5 BD120AF6 N y ’ l
' r—lA—AZLZ-‘ L——\—5 —£J07 B EH
' S N=ID ! SEXT T
—5 — ADOS+¢—BU110 +TAG BUS PAR CHK DISP BDY UsD10
| a2l s | [ [esas | CE PNL
MST EXECUTE C&GD?IS% f?gH AhaL
! BB Arh BF100 ~INVERT TAG BUS BIT P AE6
+EXECUTE BU100AP4 B0Z| CV |——— lAR FLA—
| ,-r»zaosn s | s
A-A2L2 —
ZB08|OR|R
A-A2L2

-SET DIAGM)STIC%-I BD100AL 6——(——
—-PWR ON RESET: —————BU300AG4 ZD04

TE DEVICE TYPE BD100AA2
TE DEVICE BUS IN——-I-——BDIOOAFZ
FILE TAG 0::4 BITS BD150AE2

B

N 1]

BI SEL X
I -AEq
—— OR AMI1
+ GATE POLL AND SEL BF170AN6 ZM10 J
l A~A2L.2
' ASSM SEL X
(] r——ACy
—GATE CE DATA 1 BD100AB6 b OR APO6
—READH:NOT CLK GATEDﬁ'————BHHOAFB ZPOS%A A2L2 J
ASSM 551151 Y
TE CE DATA BD100AB2 OR  AMO7
TE ECC LO BYTE: BD100AC2
TE ECC HI BYTE: BD100AD2
A-A2L2

AF4
' OR APO4
A—AZLZJ

——BA
N N ]508-‘
,'A—AZLZ

P SEL Y

i
i
[
l
[
|

BF 110AHG

CTL-l 385
CTL-I 385 Bl GATED—

H +TAG DECODE X6
CTL- 385 -‘

CTL-I 385 D——

BQO383 | 2747435 | | 440200 | 440203 440204 | 440213
Sea. 20f2 |Part No. (1)| | 25Jun73 !2 Nov 73 |21 Dec 73
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—

l tMmo _BILSEIBE A2 1
|, -BI SEL X AC2 2
l BA100  BAI30

! BE110 -ASSM SEL X ARG

! BE110 —ASSM SEL Y- AB2 D
|

. A2F2

@ CTLI 385

CTL-I 385

EBAxxx
+ RD WRT LATCH——— | BA140AN2

CONTR
BUS IN BIT 0

’ ——AF
ZP13h
' fzu13u
LA-A2F 2
' BUS
IN BIT 0 MOD
r——AE4
DCD ZPO2MA JOR M
-BI SEL Y- ——BD110AD? 260711 0f— —t
~BI SEL X |—BII10AC2 7J09|2 |—
1 LA
I A
2 [ZP13M
ZU130
l 3 LA-A2F2
A~-A2F 2

~ FILE CTRL OP thi——BﬂquQe“i
-ASSM BUS BIT 0 BE110AB2

TAG BUS PARITY CHECK CTL_' 384

~ SEL BUS BIT 0 i BF190AB?
BB,
—BE150AP6————[op o
}—=r 110802 1
lnor

- BUS OUT BIT 7—%4ﬁBF]130AJ2-—-—\‘¥,
-DEVICE BUS IN BIT 0 }—Br160002 _—
+TIE UP +——BL120ARY
~CONTROLLER CHK l BE130AV6
= COERCE TAG VAL ID—————BE 150N

13 May 74 | 14 Sept 76

—BA120 ~CONTR BUS IN BIT 0

P P07—1—M<110 +TAG VALID NPL——————— Ry

-AD2

—AA
SEXT T

DIR OR
IFA

A

"‘l__ SEXToe
DIR OR

IFA

SWFE
CTL-I

522

{>

TAG BUS PARITY CHECK CTL" 384



TAG BUS PARITY CHECK TAGBUsPARITY cHEck  CTL-1 385

A2K2

'— BExxx—--——--—--——-—-———-——---—-—-—----——-—-}

BE140 -CHECK BIT 0-————————— AR}

535

———AF ——=AE ARy . . o .
~GATE CONTROLLER ERR 1-—— BD100AHE———ZM05E  OR ey D A seeeE0 ) BALOG ~ASSM BUS BIT ABZ E CTL-1 384
~ ECC CORRECT 0P BG170ABE—(—ZU0 70 | L1 0] ————  —UDZNREG I
I GeoAZK |2 l
| | : |
~GATE CONTROLLER ERR 7~————S8—BD100AGE——ZMO3R OR L 5J
l 20071 | A-AZK2 l
CA-A2K2
I = I
— | | H—|xMae
l AC La-A2K2 La-a2K 2] '
DD ]
L assMosEL v §—BD110AB2——2J09]|1 0 '
~ASSM SEL §—ED110AME——2G08 2 .
| : I
| | s |
i A-A2K2 I
CTL-l 383 ﬁ? - TAG BUS PAR CHK—— r' BF 110AHE I
| |
l i
| l' SWFE
| © — — e —— i — —— ———
' 100 NS TAG VALID NORMAL END NPL
‘ ~ BA4 ——AL AE+ At ) —B(C+
+ TAG RESP §—BF160AU6 ZBO2L AR A TS ~—————| N 8D10——— —ZBO9MA JOR MB1O —ZBO7h A D1l +NORMAL END NPL
[ | [ ] | ZB124 + —t u 1 LBRIZ0 T UK120
l A-A2K2 A-A2K2 N 7B10N | i
PCSNL [— LA-A2K2
o DRIVE 6 VAL 1D ) A-AZK2 S2805t ~COERCE l
~ ALLOW DRIVE TAG VAL ——I-—BFHOAK- ZB138 ! TAG VALID
1 ——AG L7D1 30 ——BE; 9 - ~ COERCE TAG VALI ANG ——D CTL-i 384
l B3 A L H7D10n -—| R U Ceaso Batao tpaiso
713N TA-A2K2
| I LA-AZK2 Dot SWFE
+ ADDRESSING 82 #-BF 120AM2 i CTLA

GATE Bl ’ '
AF 5
+ CONTRLR POLL OP 02 BF110ALZ ZD1 OR b
' | ‘ 3 | I”‘ *] l ,
I‘ZGH%A—AZKZJ [y L-B}Z‘—"———— ~Bl GATED— { G > CTL-l 384

- SELECTED—————m——— BF 120BA6— i
' ERR ALERT COND AZKZ i
v r——AB -AC ——AV r——Ahq
~CONTR BUS IN PAR CHK LATCH—’—BABOES@—— 08y TV | 7PI2) R |y SO2MAR | LZGIIMAR[A 0GOS d—BD170 ERR ALERT COND————ane
l ] rzeiz ] ok 6 MR iu i B ERT COND- ANG
i A-A2K2 A-A2KZ 5058 L——» |
~ WR DATA CHECK §-BC130AVE PO5L ! ozl |
- ég?mgﬂ IVKC)NégOR [0 /G — —gmeSAm PO6N W12y A-A2K 24
~ ECC HDW CH K*——'— C160AFE 06 P I
Hgogr; L - BAL30 ~CONTROLLER (HK——- g ——-—D CTL-i 384
l A soan !
- COUNTER CHECK-———w——LBGMOAMG ! '
k Bemmmmme — TAG BUS PAR (HK——— BF 110AHS l
N ~ VALID TAG GATE——-——tBFHOAJ&
CTL 383 ~IMM OP BD100BG? e
~ PLO ERROR BJ10OFL & l
’BESECK i OF s-‘L —BF 200AV2
K TAG VAL 1D H100AU2 l
= BO PAR CHK LATCHED———— & BF110AYE
- NO PLO INPUT BC110AM6
+ RD WR CHK BAL40AS? I
~ SHIFT REG ERROR ———— 1 BC110AQ6 I

~DEVICE Bl PAR CHK LATTHED—I—BMM’)ABE

e

3340 BQO0384 2747689 440203 |440204 440209 440213
Seq. 1 of 2 |Part No.( ) 2 Nov 73 |21 Dec 73 { 25 mar 74 13 May 74 TAG BUS PARITY CHECK CT L‘l 385
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CONTROLLER BUS lN PAR'TY CHECK CONTROLLER BUS INPARITY CHECK CTL-' 389

A2R4
BBxxx

ECC

ECC &
Parity
Generation

ECC Corr Bits

A2K2

CE Panel BExxx

Data BUS ASSM
i CE Data Bits Assm Bus Assm Bus (Bit 4)
g;:i;h & Check Bus & y

Parity
Generation

Generation ,

Contr Bus In Parity Check

Data Bits
Data
Register &
Parity
Generation
A2G2 A2F2
BFxxx
POLL &
SELECT. Bus In .
Poll & Select Bus Driver & Bus In (Bit 4)
Selection Parity
Response & Checker
Parity Parity
Generation Generation
Device BI Sample * *
Pulse
A2L2 Ctris
BDxxx
OP DECODE BI SP 1
Bus Ctris
A2P2
BGxxx
GAP CTR
R/W Bus Ctrs
9 | 0 0209 | 440213 ’
3340 BQO0384 | 2747689 440203 440204 440209
Seq. 20f 2 | Part No | L} 2Nov73 |21 Nov73 | 25Mar 74 | 13 May 74 CONTROLLER BUS IN PARITY CHECK CT L" ' 389
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CONTROLLER BUS IN PARITY CHECK CONTROLLER BUS IN PARITY CHECK

CTL-1 390

FSi MICRO CTL-1 401 MICRO
For operations where the data or the control B
interface Bus In must contain good parity, the
inputs to the Bus In drives are checked for .
proper parity. The parity bit on Bus In is Controller Bus In Parity N g Controller Bus In Parity
generated to prevent error propagation. Check Check ?:;rlggdm set when
An analysis of the sense bytes (Bytes 13 & 15) ~
. o \ ! Replace Cards
or the Error Code Dictionary descriptions No Bits 0—6 of . Replace or Reseat Card
indicate the type of operation in progress Ctlr Check Byte =p A2S2 ﬁgg
when the error occurred . l Note2 A2R4 A2K2
Form Symptom Code of A2G2 (Note 1)

92X X, where XX equals

Test. If trouble remains,
bits 0-6 of Controller Check

reinstall original card.

Card A2F2 must be the primary suspect

since it contains the Parity Checker as well Byte. Example: System

as the final assembler, which is the input to 'S:gfg‘e 39\/;;01 7;21, new g Fsc I‘ormed Yes Yes Trouble
H H = . Exit to FS} rom microdiagnostic c

the Checker. It also contains the device 920 or 921, (B3 or other) orrected

Bus In receivers. The order of subsequent
replacement depends upon the failing
operation(s).

Repiace or Reseat Cards

Maintenance procedure
Microdiagnostic 2;:;5 ﬁ:: 85: Qomplete ) MICRO 10
FSI i icrodi i
. . Run device checkout A2K?2 Ctrl Err 1 Microdiagnostic
-/ fe k 3 K R X
See CTL-/ 107 for cable chec ing hints. microdiagnostic. Start AZL2 Ctrl Err 2 Loop failing test and

with routine A1. See CE Data bypass errors:

MICRO 10 for instructions. A2S? Read Data 1. Reload routine
! ﬁgg; i(t:t(c:x & Sel Op START 500 z (E)?)t(it;s%?x(j(éw(ge’?gom

Error Code dictionary)
) ) ) (Note 1)
Microdiagnostic

Test after each. If trouble
remains, reinstall original

L.oad

card. Scope
Use the description and
A diagram on CTL-l 393
to isolate the problem.
Refer to MICFL 76 for
PANEL 150 Trouble scope setup and traces.
Corrected Exit to START 500 when
Other A13D problem is corrected.
errors A13E Maintenance procedure
Note 1: When replacing A2G2, check Test results MICRO 10 complete
addressing jumpers. See INST &8, Microdiagnostic
Error Analysis No failures Loop test 05 and .
Note 2: Controller Check Byte e uals: Exit to error code in bypass errors:
System S B yie squals MICRO section. Perform Possible Causes 1. Reload routine ';.“1 '
- 8{‘" ense Byte 17 (SENSE 101) CE action for first error 2. Enter 10.05,01,60 START 500
Routine B3 Message Display encountered. A2F2 All OEps 1 I
2K trl
Byte 10 (FS/ 65) A2K2 gt:i E:: 2 Scope
' e Refer to MICFL page
CE Data Use the description and --~—| referenced b
A2S2 Read Data diagram on CTL-I 393 to MICRO Y
A2R4 ECC isolate the problen:. ICRO error(s)
MICRO A2G2 Attn & Sel Op Exit to START 507 when
(Note 1) problem is correctec .
A1D2 Select
Failure may be in storage
control.

w

3340 | BQO38S 2747436 [ See EC | 440223 | 240227 |
Seq. 10f2 | Part No. (1) | History | 14Mar75f‘x489;}t76[
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MY I LU Y M s v e L O B I B L & |

AR e
I_BAxxx - - s i
| -BI Gated Gl |
I +Tag Decode X6 GillpoT G111 p, SEL__ |
Bl Sel X | Jog 1 T I

— € [ REG

— Read Mode Ctl le S11 S A DCD G1 : EXIT
| G2

—BI Sel Y 1 o GO7 NI A 3 et : I
| —/ L ;- Contr Bus Bits 0-7 : j(; To Storage Control
|
| uo4 J12  + Contr Bus Bit P |
| Assm Bus Q 1 I
I Assm Bus Bit 4 } i Gen Ctr Bus In Bit l SWFE
| 9 | § } A D CTL-1 522
I CTL-I 394 Dev Bus QI\ 2 N\. Contr Bus In L__ — v — — — — — — — o o —
' Bits 0.7 |
| Sel Bus Q 3 '
I Dev Type Q 4 Contr Bus In Bit P EV uo4 N_—Contr Bus In Par Chk I

- i
| o tontr Bus OE { Ny g Nk | Contr BI Par chk B CTL.I 304
| N !
I N I
! Po7A M1 AR I
I N I
I |
| |
I |
I —Sync In B0 AR N |
| N L —RD WRT Latch S04 OR |
I —Invert Bus In Par Bit po7 O —Coerce Tag Valid M12 A I
| I
| |
| BIT

: —Dev Bl Par Chk l L P 0 1 2 3 a 5 6 7
| * Allow Device Bl Sense AR|oR | © | .os | Do2|Do5| D03 | D07 |D12|B13|G02|G10
| Go7 | © |J13|B10|B07 |G03|B09|G12]J04 |Go5]| Go7
| J09 | OF | © | Gos|B02 | D04 B04 |BO5 |D11|B12 | J06 | GOS8
! _ L | @ - - [~ [~ [~ [ [or|- |-
| —Bus Qut Bit 3 u10 nJ A | | ® |  |Pos |mio|mos|so7 [Pos |Uo3|Po9 |Uos
l | e J12 | DO6 | BO3 {D10 | D09 |J02 |JO7 |J11 |JO3
| + Gen Reset II
|
B NS S TEE SIS SRR D AT SIS EINED PENES EGGUR NNSED WNON SRS CRSEEE NS T WOTON RGN NS RUMS GG MONIN WE  R OWD OCID WEDG SO SNGGY SESNN GENSN SSUNS OGS GANDN GGG WONNS SESSR SSONS CREWS TEUND s Suece SIS CRSED SN S Sowms s s e ]
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CONTROLLER BUS IN PARITY CHECK

BE140 ~CHECK BIT 4

CONTROLLER BUS IN PARITY CHECK

100 -ASSM BUS BIT 4= AF7 —D CTL-1 393

A2K2
'—- BExxx.__..__..._._._——-......__..._._________..__.—l
CHECK BIT 4 l
& =k B
~GATE CONTROLLER ERR 1-———4—BD100AHS M5 OR L l REG
- ECC CORRECT OP— BG170ABS ZU07s Lji g ¢
: LA-A2K2 2 161
l 1 62 2
163 ASSM
' 2 J Ga BUS BIT 4 |
~GATE CONTROLLER ERR 2 100AG6 M3 OR 3 ———J [3 REG I
ZUO7N -A-A2K2 —|C
l LA-A2K2 — 1 61 |
| - ZM08K2 62
[T 2p0585 G3 |
——BB, tA-azk2 i
- STATUS ww——~—}-%1aoms ZJO6RAR|OR b '
7M03 | A Y 224
7U07 82
N0 AM Foumh—l—mmws 7603y —~ZP0203 I
LA-AZK2 —— b
| " LA~A2K2
+ ECC CORR BIT & 4 8B160AK2 zeoz! N j; |
~AZK2
CTL-1 393 E ~CONTR BUS [N PAR CHK urcu—l—-a.mosss—-<\ I
I aS, v |
r——BDy —
~ASSM SEL Y jL:smmmz ZOR A A—— [ D '
-~ READ MODE CTL l—-sslsoAFs—-— ZUH[A—AZKz | 1o
1
l GATED I
ASSM SEL X 2 |
-ASSM SEL X eon10me—Hzcosl ok & 3
ZU138 | La-A2K2
I LA-A2K2 I
: LzM088 Cv P12 R SOZM4CR I
= |
' A-AZK2 ~AZK2 ;ggt i
- STATUS MONITOR CHK——————BD160AKS POGN AM12 0
- ECC HDW CHECK }acisonrs Uosk iY—auso
N
SNa
l S08h |
S070XMDZ
' La-A2K2 I
~CE_DATA BIT & '—moom '
HTIE UP- J—Be150a0a I
- WR DATA CHECK —BC130AV6
~ BO PAR CHX LATCHED— +—BF110AY6
N v = A I
o —— l
- SHIFT REG ERROR— +—BC110AG6
- TAG BUS PAR CHK F—BF110AH6 l
-¢C CHECK —BG160AME
- NO PLO INPUT- —5ci10m4 I
L—_—__——_—___-w_—_—————_——J
3340 BQ0393 2747437 See EC 440224 440227
Seq 1 of 2 | Part No. {1) History 15 Dec 75 14 Sept 76
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~CONTROLLER CHK:
LBA140

AVE

CONTROLLER BUS IN PARITY CHECK

CTL-1 394

CTL-1 394



CONTROLLER CHECK CT L- | 400

See OPER 260 for Controller Errors that cause Error Afert.

CTL-l 320 ES! MICRO Alert Conditi
ror Aler onartion
MICRO M
A2L2
. BDxxx
) ERR Aler
Fai o chock hock oy lnten e sl ( Controlier chec B0 Write Far T Bus In (Bi: o) | Toctu
onirglle < _— i rite
Error Alert stuck on 318 controfler chec )_ should be a prime suspect L missing Alert - al 5 Interface
— for this symptom code. Driver Monitor Check
- ——— - : .
I Read Note 1 on |
| START 90 before ¢ A2M2
Replace Cards
i continuing. [ ] _ BRxxx
o e e . (1f SWFE
A115 MICRO Yes T Ip controller, one at a is
sToP Microdiagnostic ATR2 A2l A252 installed) ERR Alert  ToCTL
Run device checkout BCxxx )
. A ) A2F2 A2G2 {(Note 1) ; % interface
microdiagnostics. Start After each replacement SERDES Write Data
No I\V}I"lt(‘:]égu:g,?oe}ﬁstsriections qow et to use PLO Error I
Repiace Cards the machine. SERDES Sr l
A2K2 A2T2
A2L2  A2G2 (Note 1) ECC Hardware
A2F2 A2P2
A2Q2 - -
A2S2 Microdiagnostic Yes Troubie
routines execute OK corrected A2T2 A2K2
BJdxxx BExxx
PANEL 150 YFO/PLO ASSMBUS | Assm Bus
Maintenance procedure PLO Error Check Bus
Trouble complete Assm Bus
corrected Scope Ctrlr
Other errors
* Test results Loop the failing test. Chk Gen
v Use diagram on CTL-|
403. R_epair or repiace
CTL-I 401 Repilace Cards No failures START 500 as required
A2L2 . A2P2
A2M2 (SWFE) Error Analysis BGxxx
Exit to Error Code in
MICRO section. Perform GAP CTR
CE action for first error Counter Check
Yes encountered. CTL-1403
Trouble corrected
A2F2
Maintenance procedure MICRO BAxxx
complete. BUS IN
A2G2 Controller Drivers
CTL-1 100 AFxxx Check Parity DEV BI Parity
- . L R T e 2w,
R/W Checks From File Checkers X :
POLL & . CTL-i B! Parity
: 2 SELECTION Tag Bus Parity ‘
START 500 Possible Caases
in controiier, one at a time: Bus Out Pa”ty
A2K2, A2F2
ﬁgig AgGg (Note 1) When replacing A2G2,
CAZL [~ T~ T check addressing jumpers.
A2P2, A2Q2 See INST 8.
After each replacement
aliow customer to use the
machine.
Failure could be in
storage controi.
Note 1:  When replacing A2G2, check addressing
jumpers. See INST 8.
3340 BQ0393 2747437 See EC | 440224 440227
Sea. 20f 2 |Part No. (1) History | 15 Dec 76 | 14 Sep 76 | CONTROLLER CHECK CT L_ | 400
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CONTROLLER CHECK — MISSING ERROR ALERT

CTL-I 401

CONTROLLER CHECK — MISSING ERROR ALERT

See OPER 260 for Controller Errors that cause Error Alert.
MICRO CTL-1 400 CTL-1 400

8

L

Scope"

Missing Error Alert after ) ; 7
. Microdiagnostic
forcing an error

Further action

3 Continue scoping on required/
Loo db )
l oop Test 02 and bypass CTL.-l 403 to determine
errors: the cause of the error )
Replace Cards 1. Reload routine A1. N

alert signal. Yes

2. Enter 10, 02,01, 00

Refer to MICFL 73 for
scope setup.

A2L2 A2G2(Note 1)
A2K2 A2M2(SWFE)
A2F2

Scope

Use CTL-I 403 and scope
the inputs to the
controller check or consult
the chart for reference to
various check circuits,
Repair or replace as

Trouble
corrected

Yes Scope

1 Refer to CTL-1 403 and

Trouble
corrected

Maintenance procedure scope the error inputs. required,
MICRO 10 complete Alternative: If a 91xx or Maintenance procedure
92xx symptom code has cemplete

Microdiagnostic been generated, decode

Loop test 03 and bypass the check and proceed as

errors: though it were the active CTLT 403
1. Reload routine A1 input. Ex_ample: !:509204 Error Analysis

2. Enter 10, 03, 01, 00 START 500 equals active monitor check.

) Exit to the interface
[ Analysis procedure START 500
To scope: Refer to MICFL

Scope

Use the description and
diagram on CTL-| 403
to isolate the problem.

76 for scope setup and traces.
For errors in other tests foop
the faiiing test and check the
inputs to the controller check

Any input
active

‘OR’. Refer to Check Condition CTL-1 100
Chart below and proceed
to the indicated map.
Trouble ves
corrected j
Maintenance procedurq Exit
complete (See Chart)
Error Analysis
FSC Check Condition MAP Scope Point
Exit to interface analysis
procedure 9108 Ctl. Bus In Parity CTL-1 390 Entry D AZF2P11
check
START 500 9110 Device Bus In Parity DEV-i 180 Entry A A2E2MO5
check
3340:
9120 Check 1 of 8 DEV-1 110 Entry A
CTL-1 100 3344:
DEV-i 112 Entry A
9140 Bus Out Parity check CTL-t 370 Erury D A2G2410
9180 Tag Bus Parity check CTL-1 380 Entry D A2G2G10
9202 ECC hardware check DATA 200 Entry C A252S04
Note 1: When replacing A2G2, check addressing jumpers. 9204 Monitor check DATA 220 Entry A A2L2D09
See INST 8, 9208 Write Data check DATA 230 Entry B A2S2G 11 N
9210 Counter check DATA 240 Entry A AZP2M0O5
9220 SERDES 3R check DATA 250 Entry B A2S2G08
9240 No PLO input DATA 261 Entry B A252409
9280 PLO error DATA 270 Entry B AZT2G03
i T . —
3340 BQ0401 2747438 J' See EC 440224 | 440227 5 5 ir
Sea. 102 | PartNo. (1) | | History | 15Dec75 |14 Sept 76 | ! CONTROLLER CHECK — MISSING ERROR ALERT CT L'I 40 1
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A false Error Alert is an indication of an Error Alert condition
that is not further defined by Controller Error 1 or 2 sense
information, or by bit 3 of machine status (Read/Write
Check) from the device.

An undefined Error Alert is also used to indicate that Diagnostic
Suppress Write Gate is active when not in Diagnostic Mode.

No failures

.

\ Error Alert on but not
further defined
L — - -

|

Microdiagnostic

Run microdiagnostic
starting with routine A1,
See MICRO 10.

-~ Microdiagnostics
Load

Test results

Possible Causes

A2K2 A2F2

A2L2 A2Q2

Cable rubbing on blower
housing.

Monitor performance.

Yes

Further

PANEL 150

Other errors

Error Analysis

Exit to error code in
MICRO section.
Perform CE action for
first error encountered.

Replace Cards

One at a time:

A2K2 A2F2

A2L2 A2Q2

Test after each. If trouble
remains, reinstall original
card.

action required

Terminate call. Check
error logs for recurrence.

MICRO 10

Microdiagnostic

Loop test 02 and bypass
errors:

1. Reload routine A1.
2. Enter 10, 02, 01, 00

Scope

Use the description and
diagram on CTL-1 403 to
isolate the problem.
Suspect in particular
‘RD WR Check’ and

‘1 of 8 Check’ since they
are not latched in the
controlier. Exit to
START 500 when

problem is corrected.

Trouble
corrected

Maintenance procedure
complete

START 500

440224
15 Dec 75

See EC
History

3340 BQ0401 | 2747438
Sea. 2 of 2 | Part No. (1)

440227

14 Sept 76
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No

FSi

Check

If this error indication
occurs on a storage
control subsystem with
more than one device
type, verify that the
failing unit is a 3340 or
3344, This may be done
by checking the CUA
(Channel/Unit Address}
on console or EREP log
information. See MSG
section.

3340 or 3344

To MLM for
the appropriate
device type.

Intervention
required (Byte 0 bit 1)

Convert to FSC 1915 and
exit to FSI in MLM for
failing device type.

FSI 191 (3340)
FSI 192 (3344)

CONTROLLER CHECK - FALSE ERROR ALERT

CTL-1 402



CONTROLLER CHECK

ERROR ALERT

e Controller detected errors are combined to form Controlier
Check@ which feeds the OR part of the Err Alert Condition
block @ .

® When machine status is active on bus in, Device Bus In Bit 3
indicates a drive detected Read/Write Error (8).

@ The above two conditions are combined to form Error Alert
Cond @® and Error Alert During diagnostic operations,
Error Alert may be blocked by Suppress Error Alert

Note: For a summary of Error Alerts, see OPER 260.
A2K2

—AY-
= PLO_ERROR: BJ100FL6 SO2M0R
= NO PLO INPUT- 2-BC110AM6 —U03h
- SHIFT REG ERROR————-—FBCIIOAGS STEIN
~ WR DATA CHECK: §BC130Av6 POSK
~ STATUS MONITOR CHK: LBDIEOAK% —P0O6A aM12
= ECC HDW CHECK: BC1F0AFb ~J0BA
= TAG BUS PAR CHK: BF1.0AH6 ~—U02h
- BO PAR CHK LATCI BF110AY6 SO4A
-DEVICE BI PAR CHK LATCHED—TBAMOA.,‘ SO8N
— COUNTER §BG160AME SO70XM.DZ

l tA-AZK2*
F—AX AYq I
~CONTR BUS IN PAR CHK LATCH—'—BAHGBS& MoK Cv ]“""‘L_’Zm OR J
A-AZK2

' A-AZK2

CONTROLLER CHECK

CTL-1 403

Comzo

' DEVICE BM
Bl SENSE
| Ex
7s04] A —
I 7P13n
213 O—
I LA-A2F2
DEVICE BUS CONTR CONTR BUS
BUS IN BIT © IN BIT 0 MOD BUS IN BIT 0 IN B[T g ML
I BCy ——ADy
HEVICE BUS IN BIT 0 NPL BU300ABX EB1O] €V A TIZPO2A |OR & — REG
| M—t 76118
A-AZE2 — 61 Yacazra!
-RD WRT LATC BD150AJ6—— 7504 | A G2
- FILE CTRL OP 8F BF 110AQ6——<> 7P138 G3
- BUS OUT BIT 7 BF 130402 " ZU13n Gh
' DCD LA-A2F?
-Bl SEL Y 1—BD110AD2 10
-Bl SEL X f—ED110AC2 2 . ﬁ znazu “D—4P05-
I r-j—mozu
2
l LA-A2F2
. A-A2F 2
+TIE UP BA120AR4 G-
~CONTROLLER cu<—~———l—-—BE130Avs-~—o
ERR ALERT COND
H BB F‘—AG’I
-Bl GATED }—BE150P6 R % AOR|OR BJ10
+TAG DECODE X6 BF110BD2 o \
D130 l Tt o Y
~DEVICE BUS IN BIT 2 ——BA160AF2 ity "\\H ® Controller Errors

tachorsd

T~ @ Drive detected Read/Write Errors

r-—- RN N AEREROSVS  SUVAEY 4 SVDSTIND
Be
=
o
]
~N

BD170 —£ERR ALERT COND~———|—-ﬁ

BA120 -DEVICE BUS IN BIT 0—“——AA2
—C BUS IN BIT 0 -AD?
LBP200  LBQ200 l

Z_POSt\ A ]DOG #——#K120 +CONTR BUS IN BIT 0 WL-“I——C

l - SEL _BUS BIT 0 BF 190AB2
+ CHECK 1 OF 8 l BF 200AV2 :/i‘s?lsjm ngngﬁogse &x_soAnz
!_—_______________—____l —-_n———-————_m_—_—w-———-——_—-—_————_—_-—__————4
A21L2
l-—-BDxxx—-‘.__-—.—_—__m——-—-———n——nm————-m_—-nn—a.—-—--un——l
4RESET DIAGNOSTIC ~——}—BD100BD6 " o— = s ERR ALERTENPL i P
; 1 ! —A\
-BUS OUT BIT A7—— BD120AH6————4:DCD ] 7 REG :’;ARIOR ? rzﬁcsn A |BO9: l —- HERR ALERT NPL—cr e AV
| . — —ZD126 v BR
~BUS OUT BIT A6 , BD120AGH T i —7BOTAA g ! l”' M A-AzL 2 130 WK1Z0
B A
~BUS OUT BIT AS l-—BDlZOAFB-—w————Q_ " L5 ta-a2l 2] SUPPR ’ ﬁ
XMD s ERROR ALERT
LA-AZL 2 ' , r=——AC4 J( ! BH130 ~SUPPR ERROR ALERT AN
' f—t‘—.s _J 1 b A ADIZ2-
a2zt s S I ! i
Loty
l J ta-pzt 2] !
“SELECTED PHR- o} —BD1 00B U —
~>§E D;;%grwgswc——— _En}ggékg ] '
- LeC 'y F
~ERR ALERT COND }—BA140AS2 i
|
) m-—-'_-——_uemmh—-mm—m“m“mmmm-—smmmmmmm——w—&vmi
E
3340 BQ014O3 2747439 ii 44 0200 440202 | 440203 440227 |
Se of 2 Part No. (1) 25 7 Sept 7 7 €
a] Part No. {1 Z QLQ',_“TW.L..,. ] é/’ i.i_i.n; J” o CDNTROLLER CHECK CT L-I 403
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SELECT

ACTIVE

CTL-1 320
MICRO

PANEL 150

Micro
Executes OK

Microdiagnostic

Start with routine AT,
See MICRO 10 for
instructions,

A111 Select active always active

A2K2
A2G2

Replace Cards

One at a time:
A2M2 (SWFE)

Test after each. If trouble

remains, reinstal! original
card.

Trouble
corrected

Maintenance procedure
complete

Error Analysis

Exit to interface

resolved.

Return here if problem not

If nofailure, continue below

procedure.
START 500

Return

here if
CTL-l 100 trouble

persists

Continue action below

. y/
MICRO 10

Microdiagnostic

errors:

2. Enter 10, 02

Loop test 02 and bypass

1. Reload routine A1.
, 01,00

Scope

Use the descript

diagram on CTL-1 413
to isolate the problem.
Troubleshoot + Select
Active. Note that Select
Hold from the SCU is

ion and

Test Results

MICRO

A121 Select Active fails

Error Anaiysis

Exit to Error Code in
MICRO section.
Perform CE action for
first error encountered.

MICRO

Bus Out or
Tag Bus Parity
lights on

Check

Controller address plugged
on A2G2. See INST 8
for plug instructions.

Repairor replace as required.,

C

CTL-1 370
CTL-I 380

Address OK

Replace Card

A2G2

Be sure to plug address
in the new card.
A2M2 (SWFE)

Trouble
corrected

Replace Card
A2K2

Trouble
corrected

If SWFE is instalied; check
addressing jumpers on
A2D2 and A2E2.

Plug address on card
properly and restart the
tests.

1

Error Analysis

Exit to interface
analysis procedure.
Return here if problem
not resolved.

Ifnofailure, continue below.

CTL-1 100

Return
here if

trouble
persists

Continue action below.

Check

Cables and connectors

expected to fall between
selections.
- I A —
3340 BQ0403 | 2747439 440200 I 440202 | 440203 | 440204 | 44
Seq 2 0f 2 | Part No. (1) 25 Jun 73 7 Sept 73 2 Nov 73 21 Dec 73 |
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| 25 Mar 74 ; 14 Sept 76

MLX

Storage Control
unit has detected
a controller failure.

Fault
2140 (Sense byte 20 bit 1 active) au

SELECT ACTIVE CTL_I 41 0

2110 (Sense byte 20 bit 3 active)

Symptom
Code

2120
(Sense byte 20

Symptom Code 2140

bit 2 active)

Select active check.
Select active and select
hold not equal when
sampled.

Symptom Code 2120

Buffer Bus In Parity
check. SCU has detected

a Bus In Parity Chk from
the Controller. Go to CE

Panel Checkout
Procedure.

A

PANEL 150

A2G2

BFxxx

POLL &
SELECTION
Select

Latch

Tag Gate
Bus Out

Selected

Symptom Code 2110

Unexpected end during
data response. Normally
an indication that the
recycle line is always
down. Go to recycle map.

When replacing A2G 2,
check addressing jumpers.
See INST 8.

A
DATA 100
A2K2
BExxx
ASSM BUS
Driver
Select Active To Control
Interface
A2M2
(If SWFE BRxxx
Installed) Select Active A
ct Active
- To Control
Select Active B Interface

SELECT ACTIVE

CTL-1410



[ ———

S.ELECT ACTIVE | | seLecTACTVE . CTL-l 413

A2G2 A2K2
—'BFXXX-——_————————_————z—m————__—l———————-_ - BE130——;
SWRE | | | |
| : I e
" VALID TAG GATE SELECTED 8
CTL-1525 BE4 BRI ——BF4 ‘ By ——AA:
+ TAG BUS BIT P NPL »——'»——v«no/xwa EV mo———l_ v 7J09[A |A LROS— ————BA |A 1G04 A | FLAJOS - SELECTED BA6 —2G118 N ] J03: 110 +SELECT ACTIVE NPL———
178108 | N S 7oan b—-f—u S ]S BD100  'BD230  'BE130  'BR150 | U
LA-A2G2 %62 A-A262 — — 76040 l BR160 | A-A2K23
' XXRAP 3 OF —
La-p262 —ZP021 ——— | AR|R
TAG EIT 7 SELECT HOLD — A-A2G2 ' | )
AGy AAY —A 0l
} TAG BUS BIT 7 NPL—4—— —W110AV4e——ED04| CV  LBOTH EB12| OV b— HBO78:DCD ZU130
' A-A2G2 e | SWFE
A-A2G2 ~A2G2 lpo7y OF
] N - ‘ MO2L 24 - BUS OUT BIT {——————AB2?
l BO2L LA-A2G2 |§:BA1uo LBC180  'BD120  L'BF170 K
TAG BIT 6 [eeox BF200  “BH100
AFq BE L8262 3 - BUS OUT BIT 2——————AD2 CTL-1 550
+ TAG BUS BIT 6 NPL—————-'——M(HOAUM—-—EBO‘% v ADO7 Gl1 21: } , I%gqgg LBC180  'BD120  'BF200
— H
A-A2G2 -A262 Jt - VALID TAG GATE—————————AJb .
l Pl eeroo  tBeISO
- TAG BIT 5 AF2
TAG BIT § i ] Lepioo  tepiso
AE+ = - TAG BIT & AG2
+ TAG BUS BIT 5 NPL—@—— —WK110AT4———EB03| CV LBOZ] ’ g LoBD100  tBDISO
' - - - TAG EIT 7 AH2
A-A2G2 BD100  'BD150
l TAG BIT 4 '
——AC
+ TAG BUS EIT 4 NPL—-—<—*—M<110AS“——EGOZ v } '
I A-A2G2 [
——AB I
+ TAG BUS BIT 0 NPL—&——— ——WK110BA& £P13} Vv l t
SWFE l A-A2G2 - BUS OUT BIT ]———————AC2
v - BA140  'BC180  'BDI20  'BF200
l TAG GATE CV F —BH100
CTL-1 5625 ——(Ca - r
+ TAG GATE Nm——»—i—wxlluaeu EJIl] v &
I ‘A—-AZGZj '
~INVERT TAG BUS B&:tsmmse ‘
- BUS OUT PAR CHK BF 200BK2 ——BGy
+ SELECT HOLD NPL———g——p—WK 110AZ4 | PIN "} l
SWFE A-A2G2
‘ BUS QUT BIT 0 E
CTL-1 5625 Chh :
+BUS OUT BIT 0 NPL——{-—WKIOUABD £6I2} v LPO2HH :
l A-A262 E R
SWFE t t
‘ A
y l { PIN J—~ E
CTL-t 530 * ARG t
BUS OUT BIT 1 ‘
E ,
FRUS OUT BIT 1 NPL———.———'—wmooAcu EGle RRRNE !
l A—AZGZJ f
| N |
| e |
60267
I BUS OUT EIT 2 '
(F
4+BUS OUT BIT 2 NPL——A»——'—WMCQAD EPO3| (v 25402— |
l f;—&:f;:J I
SENES GENEE GENED UINAE GEUSD GHNEN SUAND NN GDNSY CENEUE GEGEN SN SENEE DRI SRR SUAND GRS s S CRED RS SO G G e SR WO SIS SN G SN GRS SN S S
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END RESPONSE FAILURE

The End Response signal from storage control signifies to
the controller that there is no further need for any of the
several conditions or check latches and that these should

be reset.

Failure to receive En< Response is recognized if one or
more of these latches fail to reset when End Response is

MICRO

END RESPONSE FAILURE

CTL-1430

© Copyright 1BM Corporation 1973, 1974, 1975

issued. ( End Response fails to A282
. reset Normal End BCxxx
SERDES
Resets
N Sync Tma
Stririg SW'ICh\VO Error ana
- st alled and Data Present
op €erationai - ————-‘
. : \,Y/es Replace Cards i .
‘- . ! When replacing A2G2 check '
i ) bl ,
i : 235’22 AZAS Cable Jﬂ — — — addressing jumpers. See
‘ A Micr oo'.f‘fl”OS‘lC_ A252 | INST 8. :
. Run routine A3 fest 6 A2Q2 j
! on the other interface.
J\ A2G2 A2P2
1. Load routine A3. —
o BF xxx BGxxx
2. Enter: 10, 06, 00. T
Trouble ~_ Yes . POLL & GAP CTR
\ corrected ‘QI * SELECTION Reset End &
~ Response Receiver Reset End Cond ECC Ctis
Maintenance procedure
No : complete
Same error Error Anatysis
Exit to interface Analysis
Procedure,
START 500
Return
B here if
:; trouble l l A2Q2
SSW 100 SSW 100 CTL-1 100 persists \_ BHxxx
R'W MACRO
Continue action below. Reset
No AM F nd
I Cmd Ovrn
Trk Ovrn
Scope _
—_— ]
Use the description and dia-
gram on CTL-1 433 to iso-
late the probiem. Trouble- ) o
shoot starting with +Normal
End. Exit to START 500
when problem i< corrected. |
3340 BQO413 | 2747540 | | 440200 | 440203 | 440209 | 440213 Te0224
Seq.2of2 |PartNo ( ) 25 Jun 73 2 Nov 73 | 25 Mar 74 | 13 May 74 ec END RESPONSE FAILURE CTL-I 430



END RESPONSE FAILURE

END RESPONSE FAILURE CTL_| 433

SWF
CTL-

$END RESPONSE

3340

A2P2
A202 I—-BGXXX —-—_————_—————-_——-ﬁ
P B L I R VA — ENDW\TAG’ .
[ ] BHXXX 5 S Em— -y l ——AC
| | + RECYCLE BF160AP6 )TN N —
~MODULO INTLK § BG100AY6 A sjR usos—«}—m— - END DATA OP————
~CT 15 GATED 1 BG130A% U130 IM I's (BH150  'BH160
' l ' LA-AZP2 | A—AZPZ I
CORRECT OP —3
+ECC DATA CHK ! N AM FOUN i i Jser jl 2% + Er&mm
| HECC Daﬂé1 CHK . WW ' Lac170 150
it
I o A FD : R msw—smo!—m AM FOUNDHECC DATA CHK BU2 ' [ | '
S128 AS12
YR A-AZG2 l I YXMLAA 75038—S —hS13 —tec RUN ECC CONTROL-—
| FL& 130A-A2P2 ' 130 Rciso
$—2ZSo78 {S | s -
A-AZPZ
ZMO7N l
N - e L )
+ RESET END CGD—-——'I-——-BFISOBVB———(‘-————————“ZSIO oR|R ~ — ‘ + RESET END COND I BF160BVS b I
l CMD OVRN A-A2Q2 I NO SYNC FD ‘
0 - ECC_CORRECT OP—-
o FL [ FL [ Chciso  tBelzo
t TIE W | 001 p—— g S BE1208~ COMMAND OVERRUN————————BHb l Bus|R w2 £ 0 - mLBgYm FOUND———
s ' ' A-A2P2 | D120 150
LA-A2Q27 S
' o __r 17K OVRN LTCH AF2 g
L LA-A2Q2
—_—_———_——_—
——w;\r
A2S2
I-—:BCXXX S e EMORD SN DR TAGTIU SIS DAUSS S GICER WRERY WSPNR NNTEN SN GNv OIS GHONGE SRt SIS noEwel WESN RUGER GOSN RONSR ST |
— Sync in |
- CLOCK c—-—-m——_——l—-scwom & I
! r———BC+ ——a r——ACy
~ READ MODE BG170BAS-——ZMOAMAR|A  A—— ——A [OR MU0 A |OR b i
l — iy Y
0 MODE BC140AC2 R J -~ |— I
1 T S Y S— A —
A-A2SZ —ZP03n SERVICE Y
NOTE 1B ~+ZMOSK RESP LATCH L\ TlM!NG ERR(R I
1 SWFEBB LA-A2S2 AGy ZUL1K
MST SYNC OUT {—BF100AD5 OR [a | FLA— LA-A2S2 [a Fusm ~ SYNC OUT TIMING ERROR—————AGE
ON SYNC OUT e r——m1mme~—-————~ = s |s A l 120 LBH1SO
~ZS11|OR|R -ZSII[AR R
ZU11 A-A2S2 |
- BIT RING ;——-——»———m-,—-ggiéggg ‘,——;—AF A-A252 I BC180 - SERVICE RESP LATCH——————AFb
- 7 U118 -
g‘ggg + END DATA §—BG170AC2 ? LA-A2S2
l | - BIT RING 0 { BC130AD2 { M I
A | FLA
I | i znozl- s | R |
l l zum'«
NPL. 100AY4——S03 |4eieiorctol ! A R |
| - . ' I R }DOZ Ii_ R |
x KVHLM L{-7P09N
| A-A2G2 ' A-A252 -ZMOSN l
v + RESET END COND- | 160B o AIS2 b l
R GOS + RESET END COND-——mrmrmme £—BF160BVE <
l L_BD100AS 7609 &110 UBC170  LBG140  'BG160 I DATA GOOD DATA PRESENT
4 BDISOA 7J06 170 BH130  'BH140  'BHISO [—-—AA* ABy ]
i A-A2G2 H A | FL|G02 |A | FLAUL3 BE120 — DATA PRESENT——————————AT6
- SERDES SR 0 4—BC120A63 N R ~H7P0Sh IS | S
I SERDES SR 6 BC120AJ2 A A
__I s & me—— o :
h — [ e Y 2 BC 2 13 -
- - SERDES SR 1 P L — zs11|R|R i
SERDES SR 7————————|-—BC120AN? ~7512 l
~ SERDES SR 4 PWR BC120AP6-———ZG10A A-A252
- SERDES SR 3 PHR——— BC120CP2——ZMO5A
- SYNC BYTE GATE———iBClSUAHSm———Q l
+ PLO MODE }—8c140a06-——2m02 IR '
" A7G 2
- BIT RING 7 & BC130ADS
~ PLO GOOD PWR———————§—BC100ARE |
+ VFO TO DATA———— j—BG140AKZ
~ SPECIAL VFO RESET §—BC130ACe I
~ SERTES SR 5 PWR- ey —BC120AKS

BQ0430 2747541
Seq.1 of 2 |Part No. {1}

See EC

j History

© Copyright tBM Corporation 1972, 1974 , 1976

| 26 Sept /4

440219

~

444a227

14 Sept 76

END RESPONSE FAILURE CTL'I 433




ACTIVE BUS IN

BIT

A bit that is always active on Bus In will probably resultin
an inability to run microdiagnostics. This may be an indi-
cation of an intermittent problem.

When scoping, lock for a plus NPL level on the interface
driver outputs as an indication of the failing fine(s).

MICRO

bit on Bus In is alwa

A
active,

g — e —

| Bad driver,

' (A2F2G11) isalways i

| active.

.L———--\

or Gate B! ‘l

L.__.._T——._.l

Repiace Cards

A2F2
A2K2

SWFE:

Error Analysis

A202 I

Exit to interface analysis
[procedure.

A2HZ
AZ2E2 } i
A2J2

nterface

nterface
B

Return

here if
: trouble
CTL-1 100 persists

Continue action below

Check

Cables and connectors. Re
lpair or replace as required.

Trouble
corrected

control

9

™.
Number of ™~ thanone
controllers on storage

More

]

Move the terminators and/
or control interface cables
to find the failing controller

1

String
switch feature
installed

Yes

No

Replace Cards

A2H2 (A2J2)
A2D2 (A2E2)
A2ZM?2

Fails on both Yes
interfaces l

Replace Cards

A2F2 A2S2

A2K2 A2P2

A2Q2 A2H2
A2J2

No

Trouble corrected

Scope

Display Message Byte 2 to |
determine the active bit(s).
Use the diagram on CTL-i
442 to isolate the failure.

S~

Yes

CTL-I 442 [

configuration

Scope

Restore system to original

if necessary.

To locate trouble, use the

diagram on CTL-| 442. Re-
fer to MICFL 71 for addi-

tional suggestions for scop-
ing. Repair or replace as re-
quired. Exit to START 500
when problem is corrected.

Maintenance procedure
complete

[A.

START 500
3340 BQO430 | 2747541 Ses EC 440219 | 440227
Seq.2 of 2 | Part No. (1) History 26 Sept 74 | 14 Sept 76

© Copyright 1BM Corporation 1973, 1974, 1976

ACTIVE BUS IN BIT

ACTIVE BUS IN BIT CT L_ ' 440

CTL-1 440



BUS IN

A2K2
BExxx

ASSM BUS

—Bigated

A2F2.
BA150

—Contr Bus In Bit (0-7,P)

s

Bus In Asm A
Bit (0-7,P)
A2J2
BQxxx
Bus In Asm B

Bit (0-7,P)

+Contr Bus In Bit (0-7,P)NPL

A2D2
BMxxx

A2C3
WA 120

Exit

A2A3
WK 220

o

Exit

+Con A Bus In
Bit (0-7,P)NPL

o ¢

A2E2
BNxxx

A2B3
WK230

o

Exit

+Con B Bus In

Bit (0-7,P)NPL

© 6 © 0,00
Bit0 D06 P05 GO02 S12 Uo6 D05
Bit 1 BO3 M10 G05 uUi3 uo7 B0O5
Bit 2 D10 M08 D11 uti P11 D06
Bit 3 D09 S07 D13 S13 M12 BO8
Bit 4 Jo2 P06 D06 P13 S07 D09
Bit 5 Joz uo3 D10 uo4 uo9 B10
Bit 6 J11 P09 D02 S09 M11 D11
Bit 7 Jo3 U6 BO5 | U12 P12 B12
Bit P J12 uo4 G12 u1o0 MO02 B02
3340 BQ0440 | 2747542 See 440213 440218 440223 440227 ]
Seq. 10of 2 | Part No. (1) EC History | 13 May 74 | 5 Aug 74 14 Mar 75 | 14 Sept 76 |

©cCopyright 18M Corporation 1973, 1974, 1975, 1976

Basic only

String Switch
Intf A (Only)

String Switch Intf B

Bit

gvl~volo s |jw v o ® -] BN 1= (50 ENR TR ) I
~—

~+

Nl s lwiv<lo ®

oN|ojo|slwv]<]|lo ®
L d

J06

BUS IiN

Jo4
G05

| Conn

Go8
Jo9
G10
J11
G12
G03

A-B1H1

J04 I"Conn
G05
J06
G08
Jog
G10
J1
G12

603 A-B1F1

Jo4
G05
Jo6
G08
Jog
G10
J11 |
G12

GO3 IAB1D1

| Conn

Jo4
G05
J0O6
Go8
J09
G10

J11
G12

Go3

| Conn

AB1B1

>_
>_

> To next controller or

CTL-1 442

To storage control

install terminator here.

To storage control

To next controller or
install terminator here



BUS IN ASSEMBLER FAILURE

To ensure data integrity on Read operations, redundant
cmnmhamonﬂwrmkmtht%mmMemeBmtnmm
A malfunction in this area could cause the SERDES Data
Register to be gated to Bus In during non-Read operations.
This condition is recognized by observing that Sense Bytes
8 through 12 are ‘FF’,

3340

FSi

N,

@ In Assembler fai!ure)

Microdiagnostic

Run device checkout micro-
diagnostics from the 3340
CE panel. Start with routine
A1. See MICRO 10 for in-
struction.

Note: !f microdiagnostics
do not load, proceed below.

BUS iN ASSEMBLER FAILURE

" Microdiagnostics
load

Test fails

Paossible Causes

Error Analysis

Exit to Error Code in
MICRO section. Perform
CE action for first error
encountered.

MICRO

BQ0440
Seq. 2cf 2

2747542
Part No. (1)

See
EC Histary

440213
13 May 74

440218
5 Aug 74

440223
14 Mar 75

440227

© Copyright IBM Corporation 1973, 1974, 1975, 1976

No

Jumper —Read Mode CTL
A2P2S04 (BG150) to
ground (U08). Attempt

to load microdiagnostics.

Remove the jumper

PANEL 150

Microdiagnostics
load

Replace Cards

A2Q2

A2P2

A2K2

A2F2

Remove the jumper and
load the microdiagnostics.

Scope

Start with —Read Mode
CTL A2P2S04 in static
condition for plus level,
Refer to CTL-! 447 and
continue scoping to resolve
problem. Exit to START
500 when probiem is
corrected

Trouble

corrected

BUS IN ASSEMBLER FAILURE

CTL-l 445

Maintenance procedure

complete

START 500

CTL-I 445



BUS IN ASSEMBLER FA'LURE BUS iN ASSEMBLER FAILURE CTL_‘ 447

A2Q2 A2P2 A2K2
~-BH _ O —_— — — 1 S,
- BH160 1 | BG150 —; ‘ BE130 1
' ' i ~ UNCLASSIFIED i l
| | READ MODE | |
DaTa G000 ’ [A | FLASO4—g—}- READ MODE CTL L prsoars |
2 | END DATA BG170AC2—4—2Z5038  |S | S h | ! ——AAy
! AR| FL{D10 T INDEX DATA GOOD———————BH160AP2—L—7M03 | ~ASSM SEL X ED110AA6 76088 OR A }—BE110 ~ GATED ASSM SEL X AAG
- AT Bl 70A86 > F +ERRORMRE SET —BH130AUb 2502 | AR|[R I ] zumtA AZK”J |
f _ % —AZKZ
IR&F S00D~ B110ak2 H—2ZG1180R (R ' A | | To Assembier Register
0P DLD- BH100BK 2 5 T 0 BG120AJ6~— M (R |
| ta-azezd | - END DATA BG170AC6~—] Y o2 I [ A |
| | | | -ASSM SEL v }=—BD110AB ucgu A T i——asuo ~GATED ASSM SEL Y-—— ACH
| R | L 1] | A-AZK2 |
L
A2F2
]—-—————BA130- — ——-]
| GATED BI SEL |
-AC AA:
READ MODE CTL. BG150AF6 1 zsnl cv Jﬁ——-l_tl SEL |
61
’ A-A2F2 ’
-BI SEL X BD110AC2 i ZJ09h1 :.—J-—uuoo ~GATED B! SEL X———— (6
| To Bus In Register
, 260781 ———h-——————BA100 ~GATED Bl SEL Y———— (D
I [ Lh-A2F 2} |
-BI SEL Y BD110AD2 J‘ |
b —
3340 BQ0445 (2747794 440205 440209

Seq.1o0f1 |PartNo. ()

28 Jan 74 | 25 Mar 74 CTL"I 447
BUS IN ASSEMBLER FAILURE

© Copyright IBM Corporation 1974






BUS IN ASSEMBLER TEST

The Bus In Assembler test assumes that the
Lost Orientation latch is on and is being gated
to Bus In on bit 2. All other bits are normaily

off. The purpose is to establish that the

correct path to Bus In exits.

Bit2=1

|

Scope

—Lost Orientation on
A2G2P10 for a minus
level. (MST) Refer to

MICFL 81 and 82 for
scope instructions and
waveform pictures.

{—) MST level

No

Scope

—Assm Bus In Bit 2
A2K2S11 for a minus
level. (MST) Refer to
MICFL 81 and 82 for
scope instructions and
waveform pictures.

(—) MST level

Yes

The lost orientation
should be minus.

The reason for a failure
will be determined in

a later test. Continue
microdiagnostics
starting with routine A2.

Replace Cards

One at a time

A2F2

A2L2
Test after each, If
trouble remains,
reinstall original card

L

Replace Cards

One at a time

A2K2

A2L2

A2P2
Test after each. If
trouble remains, reinstall
original card.

Scope

—Lost Orientation on
A2ZK2UQ05 for a minus
level. (MST) Refer to
MICFL 81 and 82 for
scope instructions and
waveform pictures.

(—) MST level

Scope

Scope'remaining inputs to
the Check Register for
selection decode of zero.
Refer to MICFL 81 and
82 for scope instructions
and waveform pictures.

Inputs equal
bits received

The reason for the
extra bits will be
determined by a
later test. Continue
the microdiagnostics
with routine A2,

Ty

The wrong register has
been selected.

Replace Cards

One at a time:
A2L2
A2F2
A2K2
Test after each. If trouble
remains, reinstall original
card.

A2P2

Trouble
corrected

Trouble No

Corrected \/
Scope

Yes Continue to scope to
determine the trouble.
. Exit to START 500
(l:ﬂoa:;‘ntﬁ;:nce procedure when problem is
P corrected.
START 500
3340 BQ0450 | 2747597 440202 440203 | 440209 440224
Seq. 1of 2 | Part No. ( ) 7 Sept 73 2Nov73 | 25Mar 74 | 15 Dec 75

~ I

BUS IN ASSEMBLER TEST CT L_I 4 50

installed

Both interfaces
fail

String switch feature

Replace or Swap

In the failing interface

A2H2
A2D2 } Interface A

ﬁg‘g} Interface B

1. Swap A2H2 with A2J2
and A2D2 with A2E2.

2. When replacing A2D2
or A2E2, check
addressing jumpers
{see INST 8).

Yes

Trouble
corrected

No

Microdiagnostic

Run device checkout
microdiagnostics. Start
with A2, See MICRO 10
for instructions.

Micros loaded
from 3340 CE
panel

Microdiagnostic

Load routine A1 using
the 3340 CE panel.
Refer to MICRO 10

for detailed instructions.

Micro loads and
executes properly

Same error stop

MICRO

Maintenance procedure

complete.
:/A

START 500

BUS IN ASSFMRI FR TFST

Any error stop

Error Analysis

Exit to the error code
in the MICRO section.
Perform action for first
error encountered.

MICRO

CTL-I




BUS IN ASSEMBLER TEST

The bits on Bus In are checked and then Parity is
checked in the Storage Control. A Bus In Parity
Check in the Storage Control indicates that the
Parity generator is not functioning properly or that
some external force is affecting the Parity bit.

BUS IN ASSEMBLER TEST

CTL-1 452

MICRO

Bus In Parity Check
in the Storage Control

Yes Micros loaded

No

i

Replace Cards
A2F2

Yes

Trouble

corrected

Check

Cables and connectors
A2C3to B1H1 and

B1F1 and the terminators.
The back panel at A2F2
and A2C3.

Yes

String switch feature
instalied

Replace Cards

A2H2
A2D2 } interface A

A2J2
A2E2} Interface B

7] replacing A2D2 or A2E2,

Swap A2H2 with A2J2
A2D2 with A2E2
for isolation. When

check addressing jumpers.
See INST 8.

Yes Trouble

Yes

Trouble

corrected

MICRO 10

Scope

Loop test 5 and

bypass errors:

1. Reload routine A1

2. Enter 10, 05, 01, 00.

Scope

Refer to MICFL 81
and 82 for scope
instructions and
waveform pictures.
Troubleshoot Bus In
Parity Check. Note
that the bit value of
Bus tn was previously
verified.

Exit to START 500
when problem is

N

Maintenance procedure
complete.

)

START 500.

corrected.
3340 B8Q0450 | 2747597 440202 440203 440209 440224
Seq. 20f2 | Part No. ( ) 7 Sept 73 2Nov 73 25 Mar 74 | 15 Dec 75

© Copyright IBM Corporation 1973, 1974, 1975

corrected

Check

Cables and connectors
A2A3 to

Bin1/B1F ] terface A
A2B3 to

B1D1/B1B1 } Interface B
Interface terminators.

from 3340 CE
panel

Microdiagnostic

Load routine A1 using
the 3340 CE panel.
Refer to MICRO 10

for detailed instructions,

Micro loads and
executes properly

PANEL 150

Same error stop

ﬁ/laintenance procedure\

\\oomplete. J

)

START 500

Any error stop

Error Analysis

Exit to the error code in
the MICRO section.
Perform action for first
error encountered.

L/

MICRO

CTL-l1 452

BUS IN ASSEMBLER TEST



BUS IN ASSEMBLER TEST

Sense Controller Error 1 (Tag '04’, Bus Out ‘01)
is issued. The Bus In value is expected to be ‘00’

BUS IN ASSEMBLER TEST

Scope

Scope the inputs to the
Check Register for
selection decode of 1
(CTRLR ERR 1)

Refer to MICFL 81 and
82 for scope instructions
and waveform pictures.

Inputs
equal bits read
in Byte 2

The reason for the

inputs will be
determined i a
later test.

Continue the micro-
diagnostics with
routine A2,

installed

fail

Stri.ng Switch feature

Both interfaces

Replace or Swap

A2H2

In the failing interface

A2D2 } Interface A

A2E22$ Interface B

Trouble
corrected

Micros loaded
from 3340 CE
panel

Microdiagnostic

Load routine A1 using
the 3340 CE panel.
Refer to MICRO 10

for detailed instructions.

1. Swap A2H2 with A2J2
and A2D2 with A2E2

2. When replacing A2D?2 or
A2E2, check addressing
jumpers (see INST 8).

Microdiagnostic

Run device checkout
microdiagnostics. Start
with A2, See MICRO 10
for instructions.

MICRO

Yes Byte 2
- Possible Causes equals 01
| A2K2 "A2D2  *A2H2 \/
A2L2 *A2E2 *A2J2
A2F2 *A2M?2
‘ Yes Byte 2 No
*SWFE v equals 20
— e e b e 1
I Check Register input
L selection is failing I
— —— o— —— T a—
Replace card
A2K2
A2L2
Trouble Yes
corrected The wrong register
has been selected.
Ne Maintenance procedure
complete
Replace cards
One at a time
A2L2 A2K2
A2F2 A2M2
()
START 500
No Trouble Yes
corrected
Scope
Refer to MICFL 81 and
82 for scope instructions
and waveform pictures.
Exit to START 500 when
problem is corrected.
3340 BQO454 | 2747598 | | 440202 | 440203 | 440209 i 440213 | 440224 ’ [ ’
Seq. 1of2 | Part No. ( ) 7 Sept 73 2 Nov 73 | 25 Mar 74 | 13 May 74 15 Dec 75

T

Maintenance procedure
complete

START 500

Micro loads and
executes properly

Same error stop

Any error stop

Error Analysis

Exit to the error code in
the MICRO section.
Perform action for first
error encountered.

MICRO

CTL-1 454

MICRO

PANEL 150



BUS IN ASSEMBLER TEST
—— - Ceee—ioe e Lo CTL-I 456

On successive operations, the two ECC Pattern bytes

are sensed (Tag '04’, Bus ‘8D’ and Tag ‘04", Bus '40°).
Since the ECC Shift Register, which supplies the pattern
bytes, is normally reset to zeroes, zeroes are expected on
Bus In for both bytes.

MICRO
Possible Causes
A2K2 *A2E2 *A2H2
A2L2 *A2J2 *A2M2
*A2D2 A2R2
*SWFE Bus In not equal 00
Replace Cards
A2K2
A2R2 ] . -
String Switch feature Micros loaded
installed from 3340 CE
panel
Both interfaces Microdiagnostic
fail Load routine A1 using
the 3340 CE panel.
Refer to MICRO 10
for detailed instructions.
Repiace or Swap
No_ Byte 2 In the falling imrert 1. Swap A2H2 with A2J2
equals FF A"zH; atling interface and A2D2 with A2E2,
A2D2 } Interface A - = ~— 2. When replacing A2D?2 .
A2J2 ;)t;::stuzn C"’ezck Micro loads and
Azep | Interface s (See INSTB). " gxecutes properly
Replace Cards »
A2L2
e Trouble o PANEL 150
e corrected
Microdiagnostic Same error stop
Run Device Checkout
Trouble microdiagnostics. Start
/ corrected with A2. See MICRO 10
for instructions.
Scope
Use CTL-1 521, MICFL 81, Any error stop
and 82, to isolate the Mai
problem. aintenance procedure MICRO '
Exit to START 500 when complete Maintenance procedure
problem is corrected. ’ 1 complete.
Error Analysis
Exit to the error code in
the MICRO section.
Perform action for first
START 500 START 500 error encountered.
3
MICRO
T
3340 BQ0454 2747598 440202 440203 440209 440213 I 440224
Seq. 20f2 |PartNo.( )| | 7Sept73 | 2Nov73 | 25Mar 74 | 13 May 74 | 15 Dec 75

- — BUS IN ASSEMBLER TEST CT L —I 456
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BUS IN ASSEMBLER TEST

The Data Hegister is normal 5
Read Tag ‘OE" is issued.

{"FF. s
2 microseconds after Tag Gate drops,

aly

us inis

3o

checked to see that the Data Register valus ('FF7)

is present.

3340

|4
jAZL2

BUS IN ASSEMBLER TEST

k2

Replace cards

One at at time

A2K2  A202
A2F2  A2G2 (Note 1)
A21.2

{A202 i i |
1A2G2 (Note 1) i I
*SWFE 20 or 00 Byte 2 Other
equals l
rrm e e — Scope
Assembly register
input selection 1
| s failing. __l Scope the SERDES data bit
e —_—r — — inputs to the Assembly
Register in static condition.
See CTL-1521 .
Replace cards
One at a time
A2K2
A2L2 Input
ﬁggg (Note 1] equal?bits read o
ote in Byte 2
Replace Cards
A2K2
A2S2
Yes
Trouh Yes -
wcted v Trouble Corrected
No Maintenance procedure
complete
The reason for the
inputs will be
determined in a later
test. Continue the
microdiagnostics with
START 500 routine A2,
Scope
Refer to MICFL 81 and
82 for scope instructions
and waveform pictures.
Exit to START 500 when
problem is corrected.
BQO0458 | 2747599 440202 440203 440209 440213 440224 440227
Seqg. 1of 2 | Part No. (1) 7 Sept 73 2 Nov 73 25Mar 74 | 13May 74 | 15 Dec 75 | 14 Sept 76
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Trouble
corrected

-
No

"~

Both interfaces
fail

Replace or Swap

In the failing interface

1. Swap A2H2 with A2J2
and A2D2 with A2E2.

A2H2
A2DZ} Interface A | _1 2. When replacing A2D2
or A2E2, check
A2J2 addressing jumpers
Azea | InterfaceB (see INST 8).
Trouble No
corrected 1

Microdiagnostic

Run Device Checkout
microdiagnostics. Start
with A2. See MICRO 10
for instructions.

MICRO

CTL-1458

¢ Q(\
{ \
i /
“ S
§
/ /A\\‘*
% Yes 7 Micros ioadedx"\
< from 3340 CE >
panel

Microdiagnostic

Load routine A1 using
the 3340 CE panel.
Refer to MICRO 10

for detailed instructions.

Micro loads and
executes properly

PANEL 150

Yes

Same error stop

v,

Maintenance procedure
complete

L)

START 500

Note 1. When replacing A2G2, check
addressing jumpers. See

INST 8.

BUS IN ASSEMBLER TEST

Any error stop

Error Analysis

Exit to the error code
in the MICRO section.
Perform action for first
error encountered.

MICRO

CTL-I 458



WUWwO il AoOLVIDLLCRY

During Routine A1 Test 5.
a Status Monitor Check is
generated causing a Controller

Check. When tag ‘84" (Read Status)

is issued, Bus In bit 0 (Controller
Check) and the remaining
bits equal 0 are expected.

ICOo 1O

Display

Microdiagnostic error
Message Byte 2 for Bus

BUS IN ASSEMBLER TESTS CTL I 460

String switch feature
installed

Both interfaces
fail

Replace or Swap

In the failing interface

2
A2D2 } Interface A - —

A2é22 z’ Interface B

Trouble
corrected

Microdiagnostic

Run Device Checkout
microdiagnostics. Start
with A2, See MICRO 10
for instructions.

in bits,
1
Check | Yes Bit 4 No
=1
Verify that no pins are _]_
i fol - -_— —_——
?:gn;gfgegl;r: ollow ’—Suspect some bit is alwa;s—l
A2V5 D09 l active on Device Bus In l
3340 Drive: I S
A1A5 D09
3344 Drive:
A1A3, A1V3 Check
Repair or replace as required. ec
Verify that no pins are
damaged and that the
No Trouble connectors are properly
I corrected seated in the following
Replace Cards \ i&)gzc/t‘l‘ons:
A2L2 Controller .
3340 Drive: Yes 3340 Drive:
A1C2 A1A2
A1D2 3344 Drive:
3344 Drive: A1A2 (A1V2)
ﬁ} 5%}2} :\.}22)) Repair or replace as required.
Trouble Yes ;
corrected
No Trouble
. d
Replace Cards correcte
No Maintenance procedure A2F2 Controller
complete. 3340 Drive: Yes
A1D2
———d— 3344 Drive:
| Suspect Device Bus In A1H2 (A1N2)
L bitdisalways active, )
START 500
No Trouble Yes 5
corrected /
Scope
Maintenance procedure
Use CTL | 521
and MICFL 81 and Qmmm-
82 to isolate -
probiem
START 500
3340 BQO0458 | 2747599 440202 440203 440209 | 440213 440224 440227
Seq.2of 2 | Part No. (1) 7 Sept 73 2 Nov 73 25Mar 74 | 13 May 74 | 15 Dec 75 | 14 Sept 76

© Copyright IBM Corporation 1973, 1974,1975, 1976

MICRO

1. Swap A2H2 with A2J2
and A2D2 with A2E2.

2. When replacing A2D2
or A2E2, check
addressing jumpers
(see INST 8).

Yes

MICRO

Bus In not equal to
‘80" under Tag ‘84’

Micros loaded
from 3340 CE
panel

Microdiagnostic

Load routine A1 using the
3340 CE panel.

Refer to MICRO 10 for
detailed instructions.

Micro loads and
executes properly

PANEL 150

Same error stop

Maintenance procedure

complete
;A

START 500

Error Analysis

Exit to the error code in
the MICRO section.
Perform action for first
error encountered.

MICRO

BUS IN ASSEMBLER TESTS CT L—I 460



BUS IN ASSEMBLER PISINASSEMBLER  CTL-I 521

- A2K2 e = AL e e e o S e e s . e e e e e
lr BExxx CHECK REG -g' BD110 ;
Gate Ctrl Err 1 - Read Op ASSM Sel X Gate Pol! & Sel Bi S X
ORF——1DCD O REG OR € : ’m i Sel X
{ ECC Correct Op ; : Gate CE Data Gate Dev Type O] :
2 .
| Gate Ctrl Err 2 L@# 2 3 3 | Gate ECC SMSelY Gated ASSM Se! X ,""'""‘"""_-‘l Gate Device Bus In Bi Sel Y l
i CTL-1223 f——,——— e ——— e ———— ———-— ASSM REG i File Tag 0 and 4 Bits 10R i
| ), Check End Bits Q 1 Read Mode Ctl | A 2 DCD 0 ] REG| o o 11
G l;
I Controller Err 1 Note5 @ ) 1 PG A 1 g 43 é\EFZ_ ___________ R —— —_—
) XXX
| Controller Er 2 Note5 @) Gated ASSM Sel Y I I
' ¥ - Check Bits | Read Mode Cti,_ E‘— |
‘ ECC Zeros Det Q 4 . 1 I !
| (See OPER 40) ECC Corr Bits Q ) ' A |
Gated Bl Sel Y
I —A282 | (See OPER 40) SERDES Data Bits Q@ | |
| DATA 211 B_ 1™ BCxxx Deta Reg { 3 | Gated BI Sel X S TRES |
| nora | Reg | PaneL 153 CE Data Switches Q, A | DCD o ) —B! Gated on |
™ BRxxy e e e e e e e s e v el e | e el T e o — 2
'!_ BBxxx -Il : From Drive Q ] %l ; g +Tag Decode | pot :
Vi | R X6 ,
| EcCSR 07 | a2a2 I 1 I
| GateECCLowBye—a | L T s wien iy & IOUI o | =
te ECC High Byt ~—OR el Bus ote 3 Assm Bus xit
e ay A — | cuir Adaress Gate 1 SELRES - ' 2 cursum 1A
] ' I oy A OR 00D 0 1 REG |_Device B ) cv) :
[ | Sel Bus . WK 110
| ' cuir poll op|Gae2| 2 i | seigus @ 3 = |
b e e o e e e e e e o e e e e e e e e e e ! | SWFE
I ' Noted 14 | CTL-
| Device Attn Bits : | i l 522
] PG
Notes: | Controller BSCA (Note 2) L . i
1. Parity generated except for Op code ‘8F’ with Bus Out bit 7 = 1. | 2= 0 ——— T T T T e e e e e e -
2. Bit significant controller address. I Controller 3 of 6 code (Note 3) 3 I
3. Bits 0 — 2 contain the controller binary address. Bits 5 — 7 | Attn Select Buc Q | TAG |BUS| BI |AssM |cTRL | SEL (1) :35;( lt))e ?
contain the inverted controller address. Bit 4 = 1 if a drive is ' . 4 i BUS OUT| SEL SEL ERR | BUS X s’ €
selected {device type) Bit 3 = 0. | 1 | 2 | GATE - don’t care
4. Sel Bus Bit 4 = 1 if drive is selected and feeds Bus In bits ' PG | ECC
(device type). b N X | Y|X | Y|CORR[1 | 2|BUSIN EQUAL:
5. See OPER 260 for summary of controller errors. — - |0 010 0j0fj o X X |Check End
04 02 |0 0|0 0]o 11X X |Controller Err 2
04 0110 0|0 0j1 10 X X [Controller Err 1
Check Ctrl Ctrl ECC Z E 08 - |0 01|C 01 11X X |ECC Zero Det.
ecl trir trir g ero CC Corr Serdes CE Data Assm Dev Sel Attn Contr Contr 04 80 ECCLoB
. , yte
End Err 1 Err2 Detect 9 Bits Data 19 Sws. Bus Bus In /9 Bus & Sel Bus In Bus In 04 400 | © 0 TIX XX X ECC Hi Byte
Card Loc A2K2 A2K2 A2K2 A2K2 A2K2 A2K2 A2K2 A2K2 A2F2 AQF2 A2G2 A2F2 A2F2 OE - |0 0 0OiX | XX X |SERDES Data Byte
. — 3@ N 0A 40 |0 0 TIX | X| X X |CE Data Switches
Bit0 | SO3 uo2 | so2 - DO3(+) P07 G10 MO7 |B10 jogic | BO2 | UO3 PO5 | D06 Bit 0 84 & h
Bit 1 uo4 S04 uo3 — GO09(+) P09 J10 M09 BO7 D04 Uo4 M10 BO3 Bit 1 .
h — {0 11X XX | XX
Bit2 | UO5 P12(+) | S05 - J12(+) S10 u10 S11 | Go3 BO4 | UOE Mo8 D10 [ plus | Bit 2 22 © X| Device Bus In
Bit 3 uo9 S08 S07 - U11(+) Uiz S12 S13 B0O9 BOS Uo7 S07 D09 ( NPL | Bit3 : .
. . - X
B!t 4 GO03 M08 P05 — GO2(+) P02 G13 M02 G12 \ plus D11 S08 P06 Jo2 at Bit4 gg _ : g X § i i g (1) gs;ﬁz;ﬁ:rtgsagA
g!t 2 ;gg/s | - ZOG — JO5(+) P04 J13 M04 Jo4 NPL| B12 U10 u03 Jo7 inter | Bit5 03 tol
it ee logic - ' 06 - BO4(+) M10 P10 M11 GO5 Joé U1 P09 J11 \ face | Bit6 — |1 01X XixX | xX1|1 0 | Controller CA'CA
Bit7 | Go4/ - S09 S09 J04(+) P13 P11 M13 | G13 Gog8 |si2 Uos | Joa Bit 7 o f w01 ] olx | xIx!xl1 | 1At s Bi
BitP | Gen Gen Gen Gen G12(+) Joz Jn G09 |J13 GO4 | S04(SBit)| U04 J12 Bit P oA gol1 | 1% | xlIx| % x D;f/’i‘ceew;:
3340 BQO800 | 2747543 440200 446202 440203 | 440204 440213
Seq.1of1 |p _ 7 7Sept73 | 2N May 74
eq. 1o art No. { ) 25 Jun 73 ept ov 73 21 Dec 73 | 13 May BUS IN ASSEMBLER CT L-l 52 1

© Copyright IBM Corporation 1973, 1974






DATA CONTENTS

DATAMAPs — — — — — — — — — —

Provide maintenance procedures for

analyzing controller-related R/W

cdata problems.

DATA 90-275

Read/Write Control — — — — — — — — — OPER 210-218

Description of Set R/W and Reset
R/W with circuit and timing diagrams.

Write Operation Description

High-fevel description of a Write
cperation with data flow and timing

dlagrams.

Read Operation Description

High-tevel description of a Read
operation with data flow and timing

diagrams.

OPER 225-227

OPER 230-232

iBT0090
3340 Seq. 1 of 2

2747544
Part No. ()

See EC

History

440223
14 Mar 75

440224

15 Dec 75

© Copyright IBM Corporation 1973, 1974, 1975

DATA CONTENTS

DATA CONTENTS

DATA 1

DATA 1



STTTTTE T TErE ey mrve _ EARLY CHECK END DATA 90 ‘

This stop indicates that a Check End
has been received prior to Data Trans- . MICRO ' MICRO Fsi
fer on a Read G1 operation, involving B
Head Switching. The Check End con-
dition would be a command overrun.

G1 unoriented on G1 unoriented off Head Switch Timer
and should be off. and should be on. Expired Check

y/

Microdiagnostic

Run microdiagnostic
starting with routine A1.

Other
AF1D Errors
Test Results

/

—

Microdiagnostic

No failures Exit to error code in
Replace or Reseat Cards MICRO section. Perform
: Possibie Causes CE action for first error
X\ztg; sequence listed: A2Q2 encountered.
A2P2 A2P2
A2S2 A2S2
A2K2 A2K2 (}A
A2L2 Test after each. If trouble
Test after each. If trouble remains, reinstall original
remains, reinstall original card. MICRO
card.
7
Yes Trouble
I corrected
Maintenance procedure v
complete. . i Further action
required
MICRO 10
A Microdiagnostic
Loop test 01 and bypass
START 500 errors: Terminate call. Check
1. Reload routine AF. error logs for recurrence.
2. Enter 10,01,00,01,00.
Scope
Refer to MICFL 1193 for
scope setup and trace
photos. Use diagram on
DATA 93. -
DATA 93
MICFL 1193
3340 BT0090 | 2747544 See EC | 440223 | 440224

Sea. 20f 2 |PartNo. () History 14 Mar 75 | 15 Dec 75 EARLY CHECK END DATA 90

© Copyright 1BM Corporation 1973, 1974, 1975
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EARLY CHECK END

EARLY CHECK END

DATA 91

BAxxx
R/W MACRO BUS IN
nIW Op G1 Unoriented Assm Bus (Bit 6) | Drivers Bus In (Bit 6)
trls
Orientation
Ctrls
A2K2
BExxx
ASSM BUS
Assm
Bus
A2L2
BDxxx
OP DECODE
Bus Ctrl
A2P2
BGxxx
GAP CTR
. R/W Bus Ctrls
3340 BT0093 2747822 I 440209 | ' l ! ,
Seq.1of 1 |Part No. () 25 Mar 74

MNMATA N1






G1 UNORIENTED

A2L2

| ~BD110" == — — —

c1unorienteo . DATA 93

A2F2

AA: —ALy
DCD B |
BD110AD2—ZG07 |1

—————-Bl SEL Y
-BI SEL X

TE DEVICE TYPE BD100AA?
GATE POLL AND SEL———JfF——BF170Ab

TE DEVICE BUS XN-*-’
FILE TAG 0::4 BITS

BD100AF 2

BI SEL
'BA130

]
l ® 11——#%—
I -
szmo | BA100
A-A2L2

AC2

BD110AC2—ZJ09(2

....._..._!

BD150AE2

BD100AB2

ADy
——| OR A\PO4 -BI SEL Y
——— J A100 'BA130
A~A2L2 l

lmo/’—l—aﬁno ~ASSM SEL Y

TE CE DATA
TE ECC LO BYTE

BD100AC2

TE ECC HI BYTE

BD100AD2

A-A2L 2 '

—GATE CE DATA

BD100AB6

—READNOT CLK GATED-

I
I
i
|
|
I
—

BH120AF 6

——AAy

A OR APO6 110 -ASSM SEL
ZPOSA J '

LA-AZL 2

AAD

- SEL

F——éé\?mcgugug% BIT 6 BA160
- ——~——t- 160AL2
L BUS B

I CONTR BUS AG
‘ 2|— IN BIT 6 PPL SEXI T
3 ZPO9N A Jll 120 $CONTR BUS IN BIT 6 NPL —CK4 DIR OR
A-AZF2 76118 ' IFA
' taaz! ’
I ml L s iy BT e
- ~CONTR BUS [N BIT 6—— 2
i - 120 'BP200 . 'BQ200
—BE110A0 e [ I SWFE
BF190AH? Dot ' —_D CTLA 522
—BE150AP6 l

-Bl GATED— I
+TAG DECODE xs“——r—-suamz l
‘-——a————_————————

© Copyright 1BM Corporation 1973, 1974

1
——AH
~GATE CONTROLLER ERR I_LBDIOOAHG ZMOSA OR A A_,.,mu; BALOG —
~ ECC CORRECT OPH]—-BGNOABG 2007h, AZKZJ 100 -ASSM BUS BIT 6 —AH?
I ———AF I
A2Q2 ~GATE CONTROLLER ERR 2——'—-BD100A66 ZMO3N OR &
[~ BHxoxx = i 2 nakal I
I . ORIENTED G1 UNCRNTED ' I o B J XMLAQ J l
A AA 1 L La-a2k2 A-A2K2
~RW OP DLD— B Bi100ATO—~| OR n—— A FI_] Al FL J04+BE120 + 61 UNORIENTED— + 61 UNORIENTED— BH130BJ2 7B03| N n |
+NON_ OR [ENTED BH110BB6~— | A S |— s |7
l A-A2G2 (ZB03b b6 || l | A-A2K2 I
1% E% DEGATE 4 By BH140D7 OR|R {;F—z " l
B1sonns L
ECC BHI60AK6 — (A l . ——AB+ ! BE140 ~CHECK BIT 6 AK2
~AM: N_ERT“—ﬁ-—L-—BHMOAAz ~ZG04MA |R + ECC CORR BIT 6 jeeisonn Bo4| N &
—h
+ ACTIVE TRACK ! BH140BN? 5 l A-A2K2 l
T 60 ——BG130AS6 — I
~CT 57 §—BG130AM Z6070A (R ' |
+RW OP DLD— ¥—BH100AT2 ZB10h
~INDEX RANGE —BH170AGH b l l ol I
T 53 4 BG130ACH 7P10M R ~ASSM SEL Y {—ED110AB2 20091 0
+ NON ORIENTED RST INTLK— l —EH150AS? Y I -ASSM SEL X F—BD110AAG 26082 l
Ay 1
-RD G1 BH110BE ok H | _
2 2
- DLD TAG J—Briooars - | ] |
Bl ———— ' A—AZK; I
~CE DATA BIT 6 BE100AR?
- DATA BIT BH—FBCIBOAFZ ]
".____“__________»___—'
3340 BT0100 12747545 | 1440200 la40202 440203 [440204 [aa0209
Seq. 1 of 2 [Part No.( )| (25 Jun 73 7 Sept 73 |2 Nov 73 |21 Dec 73 | 25 Mar 74 G1 UNORIENTED A A

g e



RECYCLE LINE

The Recycle line, in conjunction with the counter
in Modulo 16 mode, determines when the interface
operations are terminated. The Recycle line is
raised by storage control to signal that more than 16
byte-times of interface operation is required.

The Recycle line is dropped when less than 8
byte-times remain. If less than 16 byte times

are required, Recycle is not raised.

The counter equal to 15 and Recycle line down
set the End Data latch. End Data latch in turn
starts an ending sequence in the controller. A
premature or delayed ending may indicate
Recycle line failure.

CTL-1 410
MICRO

Display Message Byte 2
(received) and Byte 3
(expected).

Received = 02
and
Expected = 11

DATA 240 Recycle always 1

| down

1

Replace Cards

A2G2

A2P2

When replacing A2G2, check
addressing jumpers. See
INST 8.

b __ 4
_—

Error Analysis

Exit to interface
analysis procedure.

Rerun

A test if
trouble
persists

CTL—i 100

If no failure, continue

Microdiagnostic

Loop test 04 and
bypass errors:

1. Reload routine AD
2. Enter 10,04,01,00

CTL-1 540
DATA 103
MICFL 974 -
MICFL 975

' Scope

Refer to MICFL 974

for scope setup and trace
photos. Note particularly
the recycle test point on
MICFL 975.

3340 BT0100 | 2747545 | | 440200 ( 440202

Seq.20f2 [PartNo. ( )| | 254un73 |7 Sept73

440203 440204 440209
2 Nov 73 21 Dec 73 | 25 Mar 74

© Copyright IBM Corporation 1973, 1974

RECYCLE LINE DATA 1 00

A2G2 A2P2
BF xxx B8Gxxx
Poll and
A Recycle Select Recycle g"e Ctr
Rowr Ctr and
STA“RT 500 Ctris

RECYCLE LINE DATA 1 00

g A S ORI B N, L



RECYCLE LINE

3340

SWFE

LA A2G2
a0 = BF160 mm o o o o e o e
HEND RESPONSE NPL '~—w»<100Avu-——sos
| o |
' lXXRAP J I

r

+ GEN RESET
-RD WRT LATCH-

LBH130  'BH140

-A-A2G2
' — v
L R 605 + RESET END COND-
RD100AS6 7609 BC110
l BG170

'BC170  BG140

g —BD150AJ6 206
| A-A262

+ RECYCLE TAG NPL

D6
'BG160
LBH150

‘RECYCLE LINE

DATA 103

l -[3EXXX L B I I R R — -'

NORMAL END NPL l

NORMAL END
FCHK CON BH150AM6—2D02 [ AR OB L ZDOYKA ORAA& ZB12A A ADh)n HNORMAL END NPL
i oN— —_ A — B
| Y D T S 7 e | ity U BRIS0 K120
+DEGATE DATA CHECK BE120AN2 NA — LA-AZK24
~TRK OVRN:ECC DATA CHK BH140AK 2—ZU09N H-7B070A
I LA-AZK2 {ZB10N
~ COERCE TAG VALID- BE150 LA-AZK?2 CTL-
OP END— §—BG170AV6 | i
§—BE150AF? 545
—BD100BG2

F- —GATE BI
-IMM OP

—~SELECTED PWR[F—-—-————~————'—~BE1BOBAE

e

CHECK END NPL

—AC
N A ]DOS:::

4 7poan u

LA‘AZKZJ

3 +CHECK END NPL
T leriz0 T Tk120

SWFE A-A2621510 BG170 4 RECYCLE AP6
540
A2P2
Fle el I p— R S e ‘E3(3X)(X e I — IS GG oS s— many
OP END
l ——BDy AN ——AC AB ——BA
ANOA A SEL ZPOGAA |OR REG 0 \U03
2| ] L6l N ZM13|R ——7505h
l A-A2P2 (ZJ118G2 |— N ]
ZPOBAA F—‘ LA-A2P2
A
l [— —S —1S12 SET XFER
T 7 ~BG120AP6 Al N A s ——AF+ ~——BB
T 6 §-BG120ANG N ——A M|OR b ZS120A |OR |UO4
i I L2U048 N [y
LA-A2P24 —|—S —4S05 lA_ |—
A1t S A N
~T 5 ! BG120AMS ZJ1202 | N N
LA-A2P2 ZJ11] —
i BC —5 —\ S rHzs10{A
HK COND— $-BH150AM6 ZU10] OR A A-A2P21 S LA-A2P2 A
0 END OP l BH160AA2 7511 - ] LA-A2P2
A~AZP2
| iR RESET ng}; COND— BF lggg\éz
W BG
T 0 ¥ Bc120A06— END 128
- BIT RING 6 PWR BC130AP6 AGr
:C$E/2lll) MODE CTL t rs}eggﬁa 2007 A OR N—
3 O [AY
~FORMAT:RD Gi——— 8 5037 0a02 Zs12n
+ SELECTED TAG GATE BG100BC2 N
—READ:NOT CLK GATE BH120AF6 i—;
~COUNT 128—————— l—BGllOBJG " M
[ — 0N
e} RECYCLE #-BF 160AP6 ok A ]— ZM1IN
~MODULO INTLK BG100AY6 N (25108
~CT 15 GATED— BG130AA6 ZU13% LA-A2P2
¥ LA-A2P7

~ FREEZE CORRECT OP————————*——'—BCISOAD@
r——AE

LZMO 70
LA-A2P2

ALLOW CHECK
Al

~ECC CTRL OP 08 2-BD100BF 2 P07 A
~ SELECTED TAG GATE————JFBF110AWé

F
1BIT RING 3 ke 100BE2 _ZJHBS S
' L a-azppd 7
HNO ECC '—BHléOAKG
BTO110 | 2747546 | [SeeeC  |440222 440227 5
Seq. 10f 2 | Part No. (1) History 15 Dec 75 | 14 Sept 76

© Copyright 1BM Corporation 1973, 19/4, 1975, 1976

- OP END-
TUhE140  tBG160

RECYCLE LINE DATA 103



- e v wwr W w §

U SrTISEWNS B8 BFBNFIE

Sync Out Timing error check ensures that one and only one
Sync Out is received for each Sync In. it also ensures that

Sync Out is received within proper time limits. The time limits

are approximately 885 ns for Read and 750 ns for Write.

Note: Cable lengths exceeding specifications can cause this

problem.

DATA 240
CTL-1 210
-MICRO

Replace Cards

In the sequence listed:
A252 A2G2 (See Note 1.)
A2K2 A2T2

A2P2 A2M2 {(SWEE)

Test after each. if trouble

FSi

String switch feature

installed

Yes

Replace Card

A2M2

Trouble corrected

Recent

MST Sync Out

Compare Interface Cable
iengths to specifications
in physical planning man-

Specifications

Reconfigure to specifica-

( Maintenance procedu rh

Q)mp!ete. /

START 500

) A L Yes
remains, reinstail original configuration
card, change
\\
Trouble , . . .
corrected Microdiagnostic ual.
Run Device Checkout
microdiagnostics. Start
with routine A1, See
- MICRO 10 for instructions No
frmr Analysis B exceeded
Exit to interface analysis
procedure on CTL-1 100. \\
Verify Sync Qut. P No
< Test fails
Return ! - ] tions.
here if i v Possible Causes .
) es -
\ ;3?55 Y In the sequence listed:
CTL-t 100 Error Analysis A2S2 i
Conti action below ; A2K2 |
ontinue Exit to Error Code in A2P2
MICRO section. Perform Test after each. 1f trouble
MIiCRO 10 CE action for first error remains, reinstail originai
tered. y -
Microdiagnostics Sneoumere card. i
Loop failing test and {_. /l\
bypass errors: ~
1. Reload routine / N
2. Enter 10, XX, 01, 00 < Trouble S Yes
! (XX=test number from MICRO corrected
| Error Code Dictionary) \ P
\\i/ -
CATA 115 Mo
MICFL 1200 —_— i ™\
Check
Scope
1. In Storage Control:
Use the description and Sync in Drvr
diagram on DATA 115 to Sync Out Drvr
isolate the problem. 2. Cable/Connectors
Refer to MICFL section Repair or repiace as re- i
for scope setup and trace quired. w
photos. L. \
3340 BT0110 2747546 See EC 440224 440227
Seq. 20f 2 |Part No. (1)| [ History 15 Dec 75 | 14 Sept 76

© Copyright 1BM Corporation 1973, 1974, 1975

SYNC OUT TIMING ERROR

DATA 110

A2S2
BCxxx
SERDES Sync In
Sync In
D
s;x:; Out Sync Out Timing Error
Rcvr & Chkr

Normal End

Check End
A2Q2 A2K?2 A2F2
BHxxx BE xxx BAxxx
R/W MACRO ASSM BUS BUS 114

™ Check Bus Bus In )
Chk Cond Assm Bus Driver Bus In (Bit 1)
Assm Bus (Bit 1)
A2P2
BGxxx
GAP CTR
Op End

Note 1: When replacing A2G2, check addressing
jumpers. See INST 8.

SYNC ouT TIMING ERROR DATA 1 10



TIMEOUT WAITING FOR RESPONSE FROM CONTROLLER

This indication is caused by a time-out condition

in the Storage Control to indicate that the Controlter
has not responded in a specified period of time. This
condition is most commonly caused by a failure to
recognize Index or Active Track which is required to
establish orientation on a Read or Write Operation.

Since routine A5 (the Index and Sector Test) should

already have been run. Suspect an intermittent Index
or Active Track problem. If routine A5 has not been
run, do so at this time.

Yes

MICRO

MICRO 10

Microdiagnostic

'Lo'c()p routine A5 inhibit
ink:
1. Reload routine A5

2. Enter 06,00

Routine A5

Error Analysis

Exit to Error Code in
MICRO section. Perform
CE action for first error
encountered.

v

MICRO

3340 BT0115 | 2747547 440200

Seq. 10of 2| Part No. ( ) 25 Jun 73

440202
7 Sept 73

440203
2 Nov 73

440209
25 Mar 74

440224
15 Dec 75

© Copyright IBM Corporation 1973, 1974, 1975

failed

MICRO 10

Replace Cards

A2S82  A2T2
A2P2
A2Q2

Microdiagnostics

Loop failing test and
bypass errors:
1. Reload routine

2. Enter 10,XX,01,00
{XX=test number from
Error Code dictionary)

Scope

Refer to MICFL section.
Pay attention to Index,
Active Track, and Sync
In. Exit to START 500
when problem is
corrected.

Trouble

TIME OUT WAITING FOR RESPONSE FROM CONTROLLER

Yes

Corrected

Maintenance procedure
complete
:A

START 500

TIME OUT WAITING FOR RESPONSE FROM CONTROLLER

DATA 113

DATA 113



DQYNUL UUIT 1IMING EKKUR SYNC OUT TIMING ERROR DATA 115 [

The Sync Out Timing Error Check ensures that one !
and only one Sync Out is received for each Sync In. }
It also ensures that Sync Out is received within proper :
time limits. The time limits are approximately 885 ns

for Read and 750 ns for Write.

2

© Copyright IBM Corporation 1973, 1974, 1975 IS

A2S2
= BCxxx -———————————————————————————————————-_-
|
| I
I |
I —SYNC IN |
H — — I
| PH PH — A A [ AL {A |GR A I
- VFO IF BJ110CC2 2G03MCD o) s s s |s -
+ V0 2F } B1106K8 2604 2003(C 2520 o——7zuion |
—A2524 LA-A252 — —hA '
I ESH iy TINING ERROR l
- BIT n&l——}—gigm—*}__ AA |OR AU10 Ta-A252 __ZJmIA msgo——-—-o—'— = SYNC OUT TIMING ERROR————AG6 A )DATA 116
I— m—
' —zron rzsu[z&a J '
| 0% - QoK € y p 252
+ RESET END COND 4 BF 1608V A-A252] 3 ) |
: , I
+ MST SYWC OUT: i BF 108AD6 - - '
! o |
- TIE DOWN 3 } BC150A22 A A
1 211h
+ £0 DATA I BG170AC Y-azs2) |
~ BIT RING ¢ i BC130AD2—
-ALO GOOD " BH150AG6— '
- WRITE MODE } 14 r ] |
A
| r-zm%rr s |R ———— e e
I ot R l A2Q2
| | | = BH150 ———==
I T Ze I
I tA-A252 |
I PLO GOND PWR I GK oo | .
| - e s g o g bt e [+ y0aTA 116
| | 1 v overs L .
OVERRUN———— ]
| ' —NO AM Fa:o————l»—muou--——-—wsrtA_AM i
| I
| lxafn 0z l I |
| A-A2S2 l ' '
I
-y A T — } ——————
' |
| |
b e
3
H
3340 BT0115 | 2747547 | [440200 | 440202 | 440203 | 440209 |440224 : A 115
Seq 2 of 2|Part No.( )| [25Jun 73| 7Sept 73 | 2 Nov 73 | 25 Mar 74| 15 Dec 75 SYNC OUT TIMING ERROR DAT



SYNC OUT TIMING ERROR | SYNC OUT TIMING ERROR DATA 1 16

A2K2
= e— - BEXXX-———-——————_————-————-—————1
CHECK BIT 1
~GATE CONTROLLER ERR 1—LamaoAHs %ss oR n_]__l e ‘
' [ '-A-AZKZJ 2 j[— 61 I
- DATA BIT 1 —BC180ADS 1 G2 —— ~CHECK BIT 1 AB7
| DEGATE G3 ASSM l
DATA CHECK 2 G4 BUS BIT 1
' M3k R | —) 3 ,:’ REG l
ZU07n A-AZK2 ] c
| HA-AZK? (ZU0aA1 61 I
~CE_DATA BIT 1 —BE100AL2 750412 62
= GOUNTER CHECK————————4—BG160AM6 12U03h3 G3
- PLO EPROR +—BJ100FL6 ity G4 I
H . LA-A2K2
+ ECC CORR BIT 1 —BB160AG? zsoel N T
A-AZK2 D—\MO9—4—BA100 —ASSM BUS BIT 1 AB7
- SHIFT REG ERROR !—BCH'JMS — l
| ey ot 1
—BC '-A—AZKZ
-ASSM SEL Y I:gg' 110AB? ZJ09% A l——,_ XD
e — holionme 2] o) ;0
~GATE CONTROLLER ERR z——l:ggmms wareD 1 |
SWFE
| ASSM SEL X 2 I
-ASSM SEL X }—BD110AAG: 2608k  OR 3 @ crL
Hainsy | LA-AZK2 | 545
smc C Ut oINS ERRm—+M17""‘ h2K2
i Haons I
M coence TR VALlD*—i—BEI‘O“:# NORMAL_END NORMAL END NPL l HEXI T
DATA DL CAME oo BF+ \ o
4 +CHK COND- i BH150AM6 ZD02(AR[OR A— ~—ZDO%MA [OR & ZBIZA A 11+ 0 HNORMAL END NPL AH4—|DIR OR
115 A u l BRI30  LwK120 IFA ,
—{203 A — LA-A2K2d |
LZuo7 H—+ZB070A SWFE
~TRK OVRNSECC DATA CH(——LBHMOAKZ 70098 7B10N l
| LA-A2K2 LA-A2K2 CTL-I
+TIE UP— 4—BE150AA4 f ' L 5
- 0P E —BG170AV6 54
B e — i ' oo
3 Take
—DEVICE BI PAR Gmt%nms | X
BD100BG2 CHECK END NPL +CHECK END NPL- AB4 —|DIR OR
——AV- ' BR130 K120 IFA
~CONTR BUS IN PAR CHK LATCH—3—BA130BS6 MO8y oV |———— 1176110 A |DoS SOZMIOR .
| [ ZDO9N ] LHUo3a
A-AZK2 A ] S05M l
g%i%ﬁs MONITOR CHK 1ooAke A2 hon M2 rt—' ~CONTROLLER CHK AVE
- ECC HDW CHECK BC160AF6 'é‘g’g ‘ BAI30  LBA140
7p12| R S0 '
. l L 1ESos
A-AZK2 sorm_lz)%z |
"~ TAG BUS PAR CHK } BF110AH6 o l A2F2
—GATE BI _—150-—2.——_—-—-——————_—-—_—-—————_————————-—_———————-_—.BAXXX——
GATED Bl SeL v
~ READ MODE CTL‘—:—BGISOAFG S11t cvm]h-l__t[ SEL o0 i
A—AZF 2
1
| _, CONTR conrmeus | AP
-BI SEL X ——BD110AC2 ZJ09N]—— 2 BUS IN BIT 1 INBIT 1 NPL SEXI T
—_—
l 3 REG [ZG1IN A BA]B05=:*—-LM<120 CONTR BUS IN BIT 1 NPL————E4 —|DIR oR|
ZGO7N]—— LA-A2F2 c ZM10A U IFA
l [ tacaze ) a tA-A2F 24
- SEt BUS BIT 1 |2 190a7 : ] b |
| | 120 OERones MRS w7
' F--—znosu% D—AM10 [ ' SWFE
Hzpou s CTL-1
' P v J | D 522
I LA-A2F2 '
7DEVICE BUS IN BIT 1——}—Ba150AB2
+TIE UP BA120AR4 I
-Bl SEL Y J—BD110AD? |
~ASSM BUS BIT 1 }—BE110AB7
-BI GATED- }—se1s0mee R |
+TAG DECODE X6 BF110BD2
' Dot |
'—_——_———-—-—'—.-————-——-———————————__-l
3340 BTO0118 | 2747691 440203 | 440204 440209 | 440213 440224 | 440227
Seg. 1 of 2 |Part No. (1) 2 Nov 73 | 21 Dec 73| 25Mar 74 | 13May 74 | 15 Dec 75 | 14 Sept 76 ] SYNC OUT TIMING ERROR DATA 1 16
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| WRITE SENSE FAILURE | WRITE SENSE FAILURE DATA 120

. . . . MICRO
Routine AD uses the Suppress Write Gate diagnostic

command. To verify the operation of the command, A2L2

. . BDxxx
1t Is necessary to ensure that | Write Sense response )
is received from drive when Write Gate is raised without = Device Tag Gate Device
H H 5 evice . VIC
Suppress Write Gate being set. Ves o Failed 1o receive | Write 2\ __Function Pulse Tag Ctls Device Tag Bus } Interface
r Sense on a Write i .
Operation g":e"‘:’;m Monitor Check
I
Display
Microdiagnostic error
message bytes. See MICRO
11 for instructions.
Yes 3344 drive failure /
A2F2
Replace Cards Message Display BAXxxx 4
In the controller: 8 2 bit 3 Y .
A2L2  A2S2 V‘t‘:_t o ’t1 or Controller error gUS CARD__| Device Bus Out
it0 = us | .
22 A or R/W check CTL-I Bus Out Controls Contr Bus In (Bit 5) To
A2P2 Both dri Microdiagnostic - - . e CoNtrol
A2F2 A oth drives Drives failing S aTve o] Run routine B3 to secure 3 }—Device Bus In Bit 5 NPL Dev Bus In Bit 5 MST Interface
in’ 3344 MLM a symptom code. Record ]
all displayed bytes from . 1
Trouble Yes PASS 2. Assm Bus (Bit 5)
Corrected Repiace Card Replace Card Rd/Wr Ctl Lines
In the module affected, In the c_!rive affected
replace: ':?Ege
A1H2 ; 3344 drive failure A2Q2 A2K2
Check Rd/Wr Matrix card R/W Matrix card BHxxx B Exxx
Cables and connectors: R/W MACRO ASSM BUS
3340: v ' A2 v Gen. =4 Check Bit
A2V4to A1TA es FSl in Rd/Wr and Assm
A2A3 to 01E-A1V?2 Trouble corrected Trouble corrected 3340 MLM Gate Bus
A2V5to 01E-A1V3
3344: Only
01E-A1A2 to A1V2 one drive module Chock FSlin
A1A2 to 01E-A1V2 on subsystem Check ads : 3344 MLM
01E-A1A3 to A1V3 Cables and connectors: Rd/W
A1A3to 01E-A1V3 Cables and connectors: (See Note) ’(a'\ r
Check also terminators A1, A2, A3, A4, and A5 1. A1Z2 to Matrix card , Controls
A1A2 and A1A3 in last (last drive must have a (A side)
drive. terminator in A1 A1A3). 2. A12Z1 to Matrix card A2P2
Repair or replace as Repair or replace as (B side) BGxxx
required. required. GAP CTR
Detect Function Pulse
Yes | Write
Trouble corrected Current
Trouble corrected '—_( : ) Trouble corrected Write Fail
Maintenance procedure CONTROLLER
MICRO 10 ] MICRO 10 |No complete e e e e e e —— e e e e e
Microdiagnostic Microdiagnostic
Loop test 01 and bypass Loop test 01 and bypass DRIVE
errors: errors:
1. Reload routine AD 1. Reload routine AD .
2. Enter 10,01,01,00 2. Enter 10,01,01,00 START 500 R/W Matrix A1H2 A1D2
I 1 ENxxx KLxxx KK xxx \
Scope Scope MATRIX Write Current Sense RD/WR CTL Write Sense Status | BUS CARD | NPL In Bus Bit 5
Use the diagram on DATA Use the diagram on Current Rd/Wr Device 3
125 and description at top DATA 126 and description Sensor Ctls Bus
of this page to isolate the at top of this page to Card
problem. Refer to MICFL isolate the problem. Refer
‘ 966 for scope setup and to MICFL 966 for scope 1
: A1A6 through A1C6 : forsco
Note ;;iql;‘l/z A7706 thrr?)ui]h A1GE waveforms. Exit to setgp and relative timings. Current Source Unblocked
| o L OC seot ) START 500 when problem | |Exit to START 500 when ’
(Also see sectio is corrected. problem is corrected. Write Gate
3340 BT0118 | 2747691 440203 | 440204 | 440209 | 440213 | 440224 | 440227 D 1 20
Seq. 2o0f2 | Part No. (1) 2Nov 73 | 21 Dec73 | 25 Mar 74 | 13 May 74 | 15 Dec 75 | 14 Sept 76 | WRITE SENSE FAILURE
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I WRITE SENSE AND SUPPRESS WRITE

| WRITE SENSE

After the Read Write latch is set (but prior
to raising Write Gate) a test is made to see
if I Write Sense is On. If itis, an Error Stop

results.

DIAGNOSTIC SUPPRESS WRITE FAILURE

After setting Suppress Write, the Write Gate

is raised. | Write Sense should not be returned
by the drive. Ifitis, itis an indication that
the Write Gate was not suppressed.

Yes

Replace Card

In the drive under test.
ATH2(A1IN2)

Maintenance procedure
complete

START 500

Trouble corrected

Check

Cables and connectors:
A1H1 (A1L1) to
HDA

MICRO

I write Sense is On
with No Write Gate.

3344
Drive failure

Replace Card

In the drive under test:
A1H2

Rd/Wr Matrix card

Yes

Trouble

MICRO

Diagnostic Suppress
Write Failure.

Replace Cards ]

A2L2
A2Q2

Trouble

Corrected

Check

Cables and connectors:

1. A1Z2 to Matrix card
(A drive)

2. A121 to Matrix card
(B drive)

Trouble Yes
Corrected

Micro 10 | No

Microdiagnostic

Loop test 01 and
bypass errors:

1. Reload routine AD
2. Enter 10,01,01,00

Scope

Use the diagram on DATA
125 and abeve description
to isofate the problem.
Refer to MICF L 966 for
scope setup. Exit to
START 500 when problem

is corrected.

Maintenance procedure
complete

START 500

3340 BT0121
Seq. 1 o0f2

2747268
Part No. (M)

]‘ 440200 440202

25 Jun 73 | 7 Sept73

2 Nov 73

440209 | 440224 | 440227
25Mar 74 | 15 Dec 75 | 14 Sept 76

© Copyright IBM Corporation 1973, 1974, 1975, 1976

Corrected

MICRO 10
Microdiagnostic

Loop test 01 and
bypass errors:

1. Reload routine AD
2. Enter 10,01,01,00

Scope

Use the diagram on DATA
125 and above description
to isolate the problem.
Refer to MICFL 966 for
scope setup. Exit to
START 500 when problem
is corrected.

I WRITE SENSE AND SUPPRESS WRITE DATA 1 21

I WRITF QFNIQF ANIN CHLIDDDECTC wmirr

NATA 121




ROUTINE AF TEST 8 CHECKS

e Padding takes place on format operations by checking
that | Write Sense is still on after data and ECC are
complete (AF84).

e Padding ceases with Reset Read/Write Command

(AF85).

e These are tests of the format latch operation.

3340

Yes Trouble

MICRO

C Format failure v

Replace Card

A2Q2

Maintenance procedure
- complete

A

START 500

Corrected

MICRO 10

Microdiagnost-ic

Loop failing test and
bypass errors:
1. Reload routine

2. Enter 10,08,00,01,00

Scope

Insure that the Format
Latch and Write Gate
remain on for more than
5 microseconds after
Normal End for the
Format G2 and then
resets with Reset Read/

Write Op ‘05'.

BT0121
Seq. 2 of 2

2747268
Part No. (M)

440200
25 Jun 73

440202
7 Sept 73

440203
2 Nov 73

440209 440224
25 Mar 74 15 Dec 75

440227
14 Sept 76

©Copyright IBM Corporation 1973, 1974, 1975, 1976

FORMAT FAILURE

FORMAT FAILURE

DATA 122

DATA 122



WRITE FAIL | WRITE FAIL DATA 124

If | Write Sense (Device Bus In bits) is not received by the ) Esi
controller within approximately nine microseconds after

the rise of Write Gate, the Write Fail latch is set. The
Monitor Check also sets as a result of an | Write Sense

failure.
( Write fail }
SCN i
No formed from N\ Yes *
mierodiagnostics x
W
Sense ) Yes : ] Yes B3 message
Byte8Bit3=1 : Byte 4 Bit 3= 1
Form a Symptom Code Form a Symptom Cade
14xx where xx = 14xx where xx =
Microdia)qLoéiié Sense Byte 12. Message Byte 8. Replace cards
Run Device Checkout In-the controller
‘Microdiagnostics. Start . i [ A2K2 A2F2
with routine A1. See - A2P2
- :MICRO 10 for instructions. A202
No o ‘Trodee !
Test fails corrected
l A l i
3344 3340 Replace cards
Possible Causes Microdiagnostic FS1 100 FSi 100 In the drive under test
; Exit to Errer Code in 3340:
2‘2:2‘; controller MICRO section. Perform : A1H2
CE action for first error 3344
25:.22 encountered. s ATH2(A1N2)
In the drive
3340:
A1H2 Trouble
3344: corrected
A1H2 (A1N2)
monitor performance ]
Maintenance procedure
MICRO Gomplete D
Scope
Loop the failing test and
scope. Use the diagrams
on DATA 125 through
DATA 128, Refer to the A
MICFL section for the
appropriate test. START 500
-Exit to START 500 when
problem is corrected.
3340 BT0124 | 2747692 | | 440203 | 440204 | 440205 | 440209 | 440223 | 440224 | 440227 - |
Seq. 1of2 | Part No. (1) 2Nov73 |21Dec73 | 28Jan74 | 25Mar 74 | 14Mar 75 | 15 Dec 75 | 14 Sept 76 WRITE FAIL. DATA 124
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WRITE.FAIL warera DATA 125

A2K2
A2P2 P-BEXXX———————————————_—————q
2 WRITE FAIL FUNCTION PULSE . R
~GATE CONTROLLER ERR 1 100AH6 ZMOSA OR A DCD REG
~ | e ——AC e | o ~"ECC CORRECT w;tgeoums ZU07% J——L- 1 o c |
A | FLA 240z A [Dos ZBOMA |OR ADO 160 ~FUNCTION PULSE——AUSG ta-azk2d  ———|2 61
DEV BI BIT 5 MST 160AH64—2J078 |S | S ZU12M ——ZB10A o e “HECK BIT 5
OCK G2#G3+FMT ERASE—————BH120AD6 4— 7005 4 — =N & < e i BE140 —CrecK
— A-AZP2 ZB07MA T
ERRORARESET BH130AUG zsoz[za R ZDO7N z G4 BUS BIT 5
_L ,ﬁﬁf, “,‘_ l ~GATE CONTROLLER ERR 2——'|——BD100AGG 030 R 3| — REG '
PP Sl 1 oCAs 42008 BV & ZD10M | oy, ol A-AZK? N —lc
——— 3G - "y A
T Leece:! fz0sh _ | | zposu§ & :
- BIT RING 6 PWR BC130AP64 ZPOSAA { iy
Mitad B Z ——BA YA-azk2
—RD WRT LATCH 150us-i—f 26028 | ’ iR [or — l
2G02] Cv ]— ‘iA-l ZPZJ ‘ +TAG VAL ID- BE150AJ2 —\A D—AMO4— —BA100 —ASSM BUS BIT §
l - NO SYNC F 140AL6 ZPO3N 2 I
A-A2P2 I . tA-A2K2! n ZPO"U
| ~ STATUS MONITOR cm—l———amsonxs A 0 I
READ MODE | x| A
1 AL st [FLhs ¢ o D o e L | 2008 5 |8 I
Emlm,-, — 46%3551—_55«33" s 8 —~ 8 EAD MODE CTL— HRITE FAIL ——BG150BF2 znoaL |
e el L7P06
L7502 |AR|R l 2’(21_1 l
T 0 —BG120AJ6 A IR I + ECC CORR BIT 5——1—33150»4.2—— 12405 l
- END DATA , ﬁaequcs-'——*th l ] |
FSUPPRESS WRITE GATE——(O——BD170AB2 CE DATA BIT 5——————— ——BF100AQ2 »
—IRIVE BG110BK2 I 4TIE UF T —BE150AA4——)- <
AR n;m GATE 1————-{»«1001%—JL | ' o '
SESET CTR— —BG100AS6 —GATED A BE130ACH 1 0
—COUNT 1 —BG110BE64- z
z I GATED | ASSM S 'x 130M6———|2
RAW READ DATA ——BJ130AL4§ 1
% ?;E DLD— gglowz + I I
.———_—_————_—1r———'l l 2 I
3
H LA-A2K2
DATA 126 - DATA BIT 5 | —ac1s0nes |
A2F2
—BAXXX-————————————————_-——————————1
: | GATED Bl SEL , BUS IN BIT 5
N ,' - T . |
L~ READ MODE CTL. fBe150aF6 ZS11h OV } S XD ) RS
1 a-a2F2d 2 6l '
-Bl SEL Y— -$-BD110AD2 O— Vi 1 e I
’ I BUS IN BIT 5 rZJ09A ] ———h— 2 GA N BIT 5 RPL EX I T
. - 1
.—A 001———— BO9+————4DEVICE BUS IN BIT 5 NPL. 300BK4——oEJO4| CV 3 61 A 07»--L—wo<120 +CONTR BUS IN BIT 5 NPL————CJt——|DIR OR
DATA 128 ] Jsto0 26078 1—— ) A-A2F2 [Z0030 U IFA
- : l : A-AZF2 LA-A2F 24 —zsm% Uo3 LA-A2F 24
SN T —— B l
’ r~ AFy ——r — 117 "ta-azr2 o ~CONTR BUS IN BIT 5 a7
-+ ALLOW DEVICE BI SENSE———}-BA140AV2 IAR R A ZBOSMR|OR A——) A (A 1 Cea120  tBP206°  tBazo0
: - |— b | : SWFE
| ﬂgg?&f" Ezmn r
. I— | H — CONTR BUS IN I -D gTzL"
BUS OUT BIT 3 Lr 3 209 | : AoAzF2l Az LU PAR CHCLATCH 2
T My | ) ~ |
. . S APIL ~CONTR BUS IN PAR CHK LAT(,+——BS6
+ GEN RESET- -BD100AS6 ZM11|R J S 120 LBE130
- SEL BUS BIT a——————famom - A-A2F2 '
7Bl GATED fee1soape o x|d f—BA120 -DEVICE BUS_IN BIT 5————AH)
+7AG DECODE X6 i"' 110802 DoT ,—aexso + DEV BI BIT 5 MST————————AHb
1 ] N N
+ RD WRT LATCH L B '
-DEVICE BI PAR CHK BA120AM2 |
+INVERT BUS [N PAR——————4-BA120BW?2
<~ASSM BUS BIT 5 ¥BE110AF7 '
- COERCE TAG VALID §8E150aN
0P ENDHSYNC I Bo1608C6 |
| ——— 4
~CONTR BUS IN PAR CHK BA120BV2
_—————-——————————————__————_———
BT0124 | 2747692 | | 440203 | 440204 | 440209 | 440223 | 440224 | 440227 FAIL DATA 1 25
3340 Seq. 2 of 2 |Part No.(1) 2 Nov 73 | 21 pec 73| 25 Mar 74 14Mar 75 | 15 Dec 75 | 14 Sept 76 WRITE
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WRITE FAIL

4RESET DIAGNOSTIC

~BUS OUT BIT A7
-BUS OUT BIT Ab

WRITE FAIL DATA 126

-BUS OUT BIT A5

: I.XVLDX
-SET DIAGNOSTIC————I—BDIOOALS— A-A2L2 '

3340

S |

| 2357879
Part No.(1)

440227
14 Sept 76

A2F2
— BAXXX = - ——— ————
-RD WRT LATCH | BD150AJS 250 A ] SEL
-DLD TAG RES%NSE———'—BEISOABE-—EIB%kAZFF T L6 :
~DEVICE BUS IN BIT 7—-'—BA160AM"
L DEVICE O B B it s eciso tmeize @ /
-RD WRT GATE BD150AZ6 zm13le§EL l I 609 B0 N
) | ZM13862 tA-A2F2) I BHI30  'BH140  'BHI70 PV
C
i r DEVICE OUT BUS BIT 1 NPL BA110CK4 V5BO4 |—WL050 + DEVICE OUT BUS BIT 1 NPL——ABY
- BUS OUT BIT 1 BF130AC2 ZMO3A1 P12 §—BU200 4DEVICE OUT BUS BIT 1 NPL F“-go
" - WRITE GATE SUPPRESSED—]—BHIA0BT6——2P0i2 ' WO
B __._._.AT.
- BUS OUT BIT 4 i BF130AF 2———ZUT1AL s12 i BU200 +DEVICE OUT BUS BIT 4 NPL ] HEXI T
[ TADR MARK GATE o BHLMOBRI S0 , FDEVICE OUT BUS BIT 4 NPL———BAI10CNé VSBOS |—ML050 + DEVICE OUT BUS BIT 4 NeL——ATA
f 3
~DEVICE BUS IN BIT 6———1——BAISOAL2 ; kw050
h—_——_————-_—'
A2Q2
! WRITE GATE t
T 58 BG130AQ6 m — READ GATE WRITE GATE SUPPRESSED i
p—
iERROR‘ARESE — 0 ) L LA [a éf’]mz A FL]—-— — 7U03K A APO7——BA140 — WRITE GATE SUPPRE
INDEX ALERT: B Uzcosn |5 | 5 ——:[—n S | 76108 !
: LA-A2Q2 Y aP0s | Lzpazn | AGIO: LA-A2Q2
~Ts BG120AM6——ZP1INA - — 5 S S .
1 —— —zu028A | —
1 LA-A2Q2 A MR
AT LTCH F—Br1308v2 & [ N — A |
Frnoex mavee——————sone I Y LA-A2Q2 —2513[oR|OR ’
+wRITE o L iionr—b or|R — '
f—BGL30AT S 2S078A
TR a F—BH130AX6 A-A2Q2 b |
I AN A+ A 75050A ‘
FL ZMIORA |OR A —\
I s +ZP10N A-A2Q2
7J06|R R A
{ | A-A2Q2 Y
- ORIENTED f—BH130M6 INIPATTIN l
A _ ADDR MARK GATE
e o REOR ENT BH110BD6 rHzMana ——BAs
ZACTIVE TRACK F—sn110a06 REZEN IMO7h OR AUO6——}BA140 —ADDR MARK GATE —
—"BIT RING 3 PWR ' BC130AM6 LHZ 068 '
A-A2Q2
T 1 J—BG120AK6 LA-A2Q2
A2L2 —WRITE OP DLD }—BH100az6 pr Dy
-
RN OP —Br00806 X A KMO7 l
o B[] 70 = s s s s s $AM FOUND—————————— BH130AB2— N
ZSEARCH Al BH130AQ6——2ZB138
I BIT RING 4 PWR ' BC130ANS Ranacis
~PLO_GOOD S - I
~INDEX ALERT INTLK ——BH150BL6
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>