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Introduction
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This part of the manual provides maintenance information to service the Display/Printer
Attachment Feature adapter used in the IBM 8100 Information System. When used
with IBM’s MAP maintenance package, the MAP diagnoses display/printer problems

and refers to this part for information such as hardware locations, possible-cause-of-
failure lists, and wiring checks.

This part consists of five sections:

1.

General Information (AD100—AD134): contains information on display/printer
components, addressing, operation, and repair strategy.

. Offline and Online Tests (AD200—AD254): contains test information and failure

action plans.

. Intermittent Failure Repair Strategy (AD300—AD358): contains information to repair

intermittent failures.

. Signal Paths (AD400—AD470): contains diagrams and charts that show wiring and

signal paths.

. Attached Devices (AD500): contains information on the devices that can be attached

to the display/printer adapter.
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MAP Reference Information General Outline XX300 Intermittent Failure Repair Strategy

XX310 Adapter-Unique Intermittent Repair Strategy
XX311 Looping with MAP Interaction to Determine Failures
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XX320 Error Log Information Needed for the XX MAP

XX330 Error Log Formats and Meanings Used for the XX MAP
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Wherever possible according to contents, all Chapter 5 MAP reference sections correspond
to the same respective topics within each section up to XX400, and then become adapter/
device dependent. The following general outline applies to all Chapter 5 MAP reference
sections.

Note: /f certain sections do not apply within a particular MAP reference section, they

! XX332 DPCX Condition/Incident Log Formats and Meanings
are not included.
rotinels XX340 How to Use the Error Log
XX100 General Information XX341 DPPX Error Log
XX110 Components and Addressing XX342 DPCX Condition/Incident Log
XX111 Hardware Components XX350 Action Plan to Correct Intermittent Failures
XX112 Addressing ) )
XX113 Configuration Table Entry Sections XX400 and above are unique according to the MAP reference information
XX120 Basic Operational Description required.

XX130 Adapter—Unique Repair Strategy
XX131 Offline
XX132 DPPX
XX133 DPCX
XX134 Intermittent

XX200 Offline and Online Tests

XX210 Offline Test Routine Descriptions
XX211 Adapter Tests
XX212 Device Tests

XX220 Online Test Routine Descriptions
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XX240 Test Messages and Descriptions

XX250 Action Plans
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adapter work area
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Secondary Component Address
System Control Facility
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AD100 General Information

This section contains a basic discussion of the display/printer adapter and shows the
attachable devices. It enables you to understand the adapter’s physical components,
operation, and addressing scheme as well as any unique repair strategy used to perform
fault isolation on the adapter.

For a detailed hardware discussion of the display/printer adapter and its operation,
refer to section AD400.

AD110 Components and Addressing

AD111 Hardware Components

AD112 Addressing

The display/printer adapter consists of six adapter cards, and one driver/receiver card
for each group of four attached devices. See Section AD500 for types of-attached
devices. Depending on the customer’s configuration, there can be from 1 to 24 devices
attached to the display/printer adapter. Therefore, the minimum number of cards
associated with this adapter is 7 and the maximum number of cards is 12

The display/printer adapter feature on the 8100 Information System, is available on

either an 8101 and requires a board in either the 01A-A1 or 01A-B1 position, or an 8140
model B51—B72 and requires a board in either 01A-C2 or 01A-D2 position. Figure AD111-1
shows adapter card, cable, and /O pane! locations.

The software addressing used for the display/printer adapter specifies a physical
address (PA) and a port number (PN), which determine the attached device used for the
operation to be performed.

The PA consists of two hexadecimal (hex) characters. The first hex character (P), whose
value is determined by the setting of the SSCF address switches, selects the SSCF adapter
group. The second hex character (A) is the adapter address within the SSCF adapter
group. See the Physical Addresses table in AD113. Refer to Chapter 2 (CP210) for a
discussion of addressing.

The port humber (PN) is the same as the attached device port number. For example,
PN 03 equals port 3.

8101

8140 Models B51-B72

8140 B51-B72
1/O Panel 01T

20 21 22 23

Units

A1 or B1 Board
C2 or D2 Board
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Port 0-7 Port 16-23*
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Port 1/0 — |
ADC2 Cables
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22 23

L
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\—

\

8101 1/O Pane! (01U Gate)
Layout (Rear of Machine)

*These driver/receiver cards (AD8-AD12), cables (ADC2 and ADC3), and 1/0 connectors are installed only if required by the

number of attached devices.

**|f the adapter is located on the A1 or C2 board, an SSCF card (SC5) is in position A2. If the adapter is located on the
B1 or D2 board, SCF signal cables are in positions A2, A3, and A4.

Figure AD111-1. Display/Printer Adapter Card, Cable, and 1/O Panel Locations

REA 06-88481
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AD113 Configuration Table Entry

LV PA uUTuT OPOP OPOP
01 aa 0080 Not used
02 cc 0080 X000 0000
03 cc 0100 X000: 0000
(X=8 if printer attached has Katakana
feature)
LV 01 = adapter entry for adapter tests, where aa = adapter physical address

and 0080 is the unit type.

Lv 02* = port entry for adapter tests, where cc = device 1/0 port number
(decimal 00—23) and 0080 is the unit type.
LV 03 = device entry for unique device tests, where cc = device |/O port number

(decimal 00—23) and 0100 is the unit type.
*AD MAPs use LV 02 entries to verify and repair the adapter.

Physical Addresses .

S§Y27-2521-3

Unit 1st 2nd 3rd 4th 8140
8101 8101 8101 8101 Model B51—B72
Physical Address 1F 2F 3F 4F 5F

AD120 Basic Operational Description

AD121 Poll Operation

The display/printer adapter consists of six adapter cards (AD1—ADS), plus one
driver/receiver card (AD7—AD12) for each group of four attached devices. See Figure
AD120-1, which shows the functions of these cards and the data flow between them.

The adapter controls the operation of from 1 to 24 attached devices {(see AD500 for
types of attached devices), depending upon the customer’s configuration. The adapter
transfers information with each attached device through a single coaxial cable. The
information is transmitted serially, and the width of the transmitted pulse determines
whether the data is a 1- or a O-bit.

There are three basic types of operations that occur between the adapter and its attached

device: (1) poll, used to determine the status of the device; (2) read, used to receive data
from the device; and (3) write, used to send data to the device.

The adapter sends a poll command to the attached device, which decodes the command

as a poll operation and sends device status to the adapter. There is a line turnaround time

between the adapter command and the device's response. |If the device does not respond
with the device status before the line turnaround time is reached (a timeout condition),
the adapter terminates the poll operation and indicates “‘device not available’ status.
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Figure AD120-1. Display/Printer Adapter and Driver/Receiver Card Data Flow



AD122 Read Operation

AD123 Write Operation

The adapter sends a read command to the attached device, which decodes the command
as a read operation and sends the data requested (either a 480- or 1920-byte transmission)
to the adapter. There is a line turnaround time between the adapter command and the
device’s data. [f the device does not respond (send data) to the read command before the
line turnaround time is reached (a timeout condition), the adapter terminates the read
operation and indicates ‘‘device not available’ status.

The adapter sends a write command to the attached device, along with either a 480- or
1920-byte data message. Following the data message transmission, the adapter sends a
poll command (see AD121 ‘“Poll Operation’’ above) to the device to obtain device status
to determine whether the write operation was successful.

AD130 Adapter-Unique Repair Strategy

AD131 Offline Checkout

Refer to Chapter 4 for 8100 general repair strategy. The General Failure index (GF!)
initially determines an adapter problem. |f the problem can be isolated to one attached
device, you are referred to Section 4 of thg device’s Maintenance Information Manual
(MIM). The IBM 8100 Information System online and offline programs provide the tests
required by these MIMs. [f the problem occurs on more than one attached device, you
are instructed to use the AD MAP on a maintenance device (MD) diskette to determine
the cause of the failure (using offline checkout, selection A).

To perform the adapter offline checkout, obtain the 8100 from the customer. The

AD MAP and offline tests are provided on MD diskette 03, which operates in the MD,
Select offline checkout (selection A) from the AD MAP menu. Then run the display/
printer offline test to isolate the problem to the adapter, to the attached device, or to the
unit’s Secondary System Control Facility (SSCF).

If the problem is isolated to the adapter, the AD MAP directs you to replace the FRU(s)
causing the problem. If the problem is not corrected, you are referred to AD250
(Failure Action Plans) for further corrective action, such as replacing multiple FRUs and
checking board signal paths.

If the problem is isolated to an attached device, the MAP directs you to check the 1/0
-coaxial cable to the device. If the cable is bad, inform the customer and end the trouble
call. If the cable is good, you are referred to Section 4 of the attached device’s MIM. The
tests required by these MIMs are provided by online and offline programs (see AD200).

If the problem is isolated to the SSCF, the AD MAP transfers control to the SC MAP,
which directs you to replace the FRU causing the problem.

S$Y27-2521-3

AD132 DPPX Online Tests

AD 133 DPCX Online Tests

AD134 Intermittent Failures

In a DPPX operating system, online device tests are provided to service the attached
devices. To repair an attached device, you can use the online device tests within the
DPPX operating system along with the attached device’'s MIM.

In a DPCX operating system, online tests are available to service the *
attached devices. To check out or repair the adapter, use the offline tests (see AD131).
To repair an attached device, you can use the online device tests within the DPCX
operating system along with the attached device’s MIM,

Depending on the error condition, different types of intermittent error conditions can
occur:

® An intermittent failure can occur so infrequently that it cannot be detected by looping
the test. You are instructed to use the system error log (AD312).

® An error also can occur at random times. This causes the generation of different error
messages, thereby making the MAPs ineffective. After the MAPs detect three different
test error messages, you are instructed to use the action plans in AD250.

® If an error is detected only after looping the test for more than 5 minutes, record the
test error message and use the free-lance looping operation {AD313) and the action
plans in AD250.

See AD300 for detailed information on intermittent failures.

(AD113—AD134) 5-AD-3
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AD200 Offline and Online Tests

The display/printer adapter can be tested offline.
e Offline adapter tests reside on MD diskette 03.

Display and printer devices can be tested offline and also online when using either DPPX

or DPCX.

e Offline device tests reside on MD diskette 03.

e DPPX and DPCX device tests are contained on the system-resident device, are part of
the operating system, and are identical to the offline tests.

AD210 Offline Test Routine Descriptions

AD211 Adapter Tests

The offline display/printer tests verify the operation of the adapter with one of its
attached devices. The test consists of 14 routines on MD diskette 03. The routines are
arranged so that they test functions within the adapter in an order that isolates any
failure to the FRU or FRUs most likely to be bad. The test is invoked from the MD,
either by the AD MAP or by the MD free-lance utility.

When using the MAP, the test is invoked automatically when required. When using the
Free-Lance Utility, the following test invocation message must be issued:

1. At 80BC or PAQO, enter PAPNB.
2. At 81BC, enter SLRRB

Where:

PA
PN

S

RR

= physical address (see AD112)

port number (see AD112) of attached device to be tested.

sense option:

0 = run only adapter tests, routines 01-03

1 = run adapter/device tests, routines 01-0B

2 = run adapter/device tests with manual intervention,
routines 01-0E

loop option:

0 = run selected routines one time

1 = loop selected routines; stop on error
2 = loop selected routine; bypass error

routine number. If 00 or no entry is made, all routines for sense
option are run. If a routine number is entered, only that routine is
run.

begin execution; enters the invocation message.

The following briefly describes each routine.

Routine 01, Test Device Independent Commands. Tests the Set, Read, Reset Status, and
Reset Adapter commands.

§Y27-2521-3

Routine 02, Invalid Command Test. Issues all invalid adapter commands, and expects a

system check/program exception for each invalid command issued. Registers 2 and 3
contain the address of the valid command table; register 1 contains the command issued.

Routine 03, Stop Idle Poll Test. Issues a Stop Poll command to a reset adapter and
expects an immediate interruption.

Routine 04, Specific Poll Test. Issues a Specific Poll command to the device specified.
. A Specific Poll command is also issued with no device command specified to test timeout.
This test simulates a nonexistent device.

Routine 05, Write Full Buffer Test. Tests the Write Full Buffer command by performing
six write operations. The first five verify that the buffer size indicated in the device
status is correct. The last write operation writes valid information into a buffer, and
uses the same data as the Read Full Buffer test, Routine 06.

Routine 06, Read Full Buffer Test. Reads the contents of the buffer and compares the
data received with the data written. During the read operation, a second read operation
is attempted, and the resulting adapter status should indicate an equipment (machine)
check (bit 5) condition. This test uses a fixed cursor address, depending upon the buffer
size; for a 480-character buffer the address is hex 157, and for a 1920-character buffer
the address is hex 6F7.

Routine 07, Channel 1/0 Control Register Test. Tests the Read CSCB command and the
capability of the adapter to access all channel 1/0 register pairs.

Routine 08, Adapter Reset Test While Channel 1/0O Operation Is in Process. Starts a
Channel /O read operation, performs a delay, and then issues a Reset Adapter command.
No interruption should occur, and the adapter status should be clear.

Routine 09, Floating Cursor Test. Floats the cursor through a pattern from one corner
to the other, then floats an attribute character in the opposite direction. Data is checked
on the read pass.

Routine OA, Test Timeout on Read Command. Attempts a Read operation with no
device command specified to test the adapter timeout circuits. An error occurs for
any status indication without timeout.

Routine 0B, Printer Test. Checks the adapter paths to the printer or 129 Card Recorder
(RPQ MK6956) and is bypassed when a display is attached.

Routine 0C, Idle Poll Test 1. This display-only manual intervention routine tests that
the specified display’s ENTER pushbutton stops idle polling and indicates pending
information in the device status.

Routine 0D, Idle Poll Test 2. This manual intervention routine runs on the specified
device port being tested. The routine checks that going from a not available to an

available state causes an interruption and presents the proper device status.

Routine OE, Stop Idle Poll Test. Starts an idle poll operation and then issues a Stop Idle
Poll command. Only the Enable and Interruption bits of the basic status are expected.

(AD200—AD211) 5-AD-5



AD212 Offline Device Tests

Display Tests

S§Y27-2521-3

The display/printer offline/online device tests aid in maintaining devices attached to the
8100 through the display/printer adapter. |If the attached device is a display (3277),
the tests consist of eight routines; if the attached device is a printer (3284, 3286, 3287,
3288), the tests consist of three routines. The tests reside on MD diskette 03 and require
that the entire system be obtained from the customer before running. The tests are
invoked from the MD using the free-lance utility and use the following invocation
message:

1. At 80BC or PAOO, enter PAPNSAB.

2. At 81BC, enter SLRRB

Where:

PA = physical address (see AD112).

PN = port number (see AD112) of attached device to be tested.

SA = device address, which is the same two-digit entry as PN.

S = sense option:

0 or 1 = run routines with no manual intervention (routine 01 only)
2 =run device tests: 01, A1-A4 (if a display); 01,02, 03 (if a
printer)

L = |oop option:

0 = run selected routines one time.
1 = loop selected routine; stop on error.
2 = |oop selected routine; bypass error.

RR = routine number. If 00 or no entry is made, all routines for sense
option are run. If a routine number is entered, only that routine is
run. Note that routines AB—A7 are only run when specifying the
RR option.

B = begin execution; enters the invocation message.

The following describes the eight routines used to test attached displays:

Routine 01. Tests the basic data flow required to operate with the attached device.

Routine A1. Generates test pattern 1, which displays all available characters. The
pattern contains protected-data fields, numeric fields, high-intensity fields, nondisplay
fields, and selector-pen-detectable fields. The routine also tests the audible alarm feature
(if installed).

Routine A2, Generates test pattern 2* or 3*, depending on the display model, and
displays all data at normal intensity. The audible alarm, if installed, sounds when this
pattern appears on the screen.

Routine A3. Generates test pattern 5*. It loads the display station buffer with all
available uppercase and lowercase character codes. The audible alarm, if installed, sounds
when this pattern appears on the screen.

Routine A4. Tests the operation of the following keys on the keyboard: PA1, PA2,
ENTER, and TEST REQUEST.

*For a description of the test patterns, see the 8700-3277 Attachment, Form SY27-2522.

Printer Tests

Routine A5 (selectable routine).** Tests the operation of the PF1 through PF12 keys
on the keyboard.

Routine A6 (selectable routine).** Tests the operation of the badge reader feature.

Routine A7 (selectable routine).** Tests the operation of the additional attention-
generating keys (PF1—PF5, and PA3) associated with the data entry keyboard.

The following describes the three routines used to test attached printers:
Routine 01. Tests the basic data flow required to operate with the attached device.

Routine 02, Control Character Test. Tests the capability of the printer to perform the
new line (NL) and end of message (EOM) control character functions.

Routine 03, Formatted Line Test. Tests the capability of the printer to format lines of
40, 64, and 80 character lengths.

**Test routines A5, A6, and A7 are for features on the 3277 display and must be individually selected
with the invocation message.
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AD220 Online Test Routine Description

AD221 DPPX

AD222 DPCX

There are no online display/printer adapter tests in the DPPX operating system. To check
or repair the adapter, you must use the offline tests (see AD131).

The DPPX online display/printer device tests are identical to the offline device tests (see
AD212 for routine descriptions). They are part of the DPPX operating system, and can
be run in conjunction with the customer’s operation. The tests can be invoked by another
attached 1/0 device (see 8100-3277 Attachment, Form SY27-2522). The DPPX online
device tests use a different invocation message than the offline device tests. Refer to
Chapter 2, CP720, which explains the invocation of online device tests.

Notes:

1. All routines except routine 01 must be individually selected with the VERIFY
command.

2. Any error detected by the DPPX operating system is recorded in the error log.

There are no online display/printer adapter tests in the DPCX operating system. To
check or repair the adapter, you must use the offline tests (see AD131).

The DPCX online device tests for 3277 displays and 3284, 3286, 3287, 3288 printers are
identical to the offline device tests (see AD212). They are part of the DPCX operating
system and can be run in conjunction with the customer’s operation. The tests can also be
invoked by another attached device (see 8100-3277 Attachment, Form SY27-2522). The
DPCX online device tests use the same invocation message as the offline device tests.

Refer to AD212 for a discussion of the device tests.

For DPCX/DOSF operating systems, online device tests are provided for the 3732 display
and 3736 printer. The tests are part of the DOSF operating system and can be run in
conjunction with the customer’s operation. The tests are invoked via SYSTCM, which is
part of DPCX, and uses the same invocation message as the offline device tests (AD212).
There are 4 test routines for the 3732 display and 15 routines for the 3736 printer. (See
8100—-3732,5Y33-0048, and 8100—-3736, SY33-0050, for descriptions of these test
routines.)

For the 129 Card Data Recorder attachment (RPQ MK6956), only DPCX online tests
(4 routines) are provided. For a description of these test routines, see 8700-129 Attach-
ment, Form SY27-2552.

Note: DPCX online device tests only loop five times.

SY27-2521-3

(AD212—-AD222)
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AD230 Test Messages and Status Information PN3E Error detected according to the following formats:

i . . Type 1.  PN3E RREN CCBS D1D2
AD231 Offline Display/Printer Adapter Tests Type2.  PN3E RREN GOBS EXAC

. Type 3. PN3E RREN CCBS
The following messages are generated while running the offline

display/printer adapter tests:

Where:
PAOO = successft.n test cor.npletlon. . PN = port of device being tested
PA70 = manual intervention stop. To continue, press the ENTER key on the _ P
. 3E = error indicator
PA71 = a1:t:‘mheld'cm;plm,’-' i RR = failing routine number (01, A1-A7, 02, 03)
= manua m?erventlon s.top. To continue, turn power off ther_\ on at the EN = error number which defines type of error
attached display, or disconnect then reconnect the 1/0 coaxial cable CC = completion code
of the attached display. _
. .. BS = adapter status
PA80 = error detected in the adapter data flow circuitry. = ;
. . . . D1 = device status byte 1
PAFO = display/printer test is running. - .
PAXE = d d. Ref he followi f . D2 = device status byte 2
= error detected. Refer to the following test error message formats: EX = expected AID (Attention Identification) or data
Type 1. PAXE RREN AC = actual AID or data
Type 2. PAXE RREN 00BS
Type 3. PAXE RREN MCO00 Note: Error format type 2 only occurs when testing a display and the CC of the
Type4. PAXE RREN MCO00 ADDR message is 08. Offline device tests use error format type 1 and 3.
Type 5. PAXE RREN 00BS DSDS
Type 6. PAXE RREN 00BS EXPD RECD AD233 Status and Sense Bytes
Type 7. PAXE RREN 00BS EXPD RECD DSDS ' The display/printer adapter uses a basic/adapter (hardware/software) status byte and two
sense (device status) bytes. Each bit of the status and sense bytes identifies specific
Where: actions or functions. The test error messages (AD231) and the error log (AD330)
PA = physical address or port number indicate these status and sense bytes in hexadecimal (hex). To determine the active
X = level indication. status and sense bits, you must convert the hex value to a decimal value; see Appendix A
If 1, PA = physical address. for hex-to-decimal conversion.
If 2, PA = port number of device being tested.
E = error. Indicates that the three preceding digits are an error format and Basic Adapter Status Information
that the next four digits are RREN, Basic Status - BS (Hardware); Adapter Status - AS (Software)
RR = failing routine nu.mber (91 through OE) Bits 0 1 2 3 A 5 6 7
EN = error number which defines the type of error (see AD240) -
00 = always zero (not used) ) ) Interruption
- . BS Parity|Not | Busy Not | Machine| Enabled | Request BS
BS = basic adapter status Overrun | Error|Avail Used | Check
MC = machine check indicator AS Not Used Idle Poll | Invalid AS
ADDR = address stored when machine check occurred Operation
DSDS = device status: 1st DS is device status byte 1; 2nd DS is device status . . . ;
byte 2. Note: The meaning of each bit is the same for basic and adapter status unless otherwise noted.
EXPD = expected data Bit Meaning
RECD = received data o] Overrun - Adapter buffer data was either not sent to the device for a write
operation, or not stored in processor storage for a read operation. The new data
Note: When entering PAXE test error messages into the MD for MAP menu selection c’, overlaid the old data in adapter buffer storage.
do not use spaces. 1 Parity Error - An inbound parity error occurred either between the adapter and
: the attached device, or from the adapter’s buffer.
AD232 Device Tests ¢ attae evice. ot

. . . . Not Available - The attached device is not available.
The display/printer device tests generate the following messages:

. BS: Busy - The adapter is performing a function.
PNOO = successful completion of requested test AS: Not used.

PNO1 through PN29 manual intervention stops; service representative action

4 Not used.
required to continue (see 8700-3277 Attachment, Form 5 Machine Check - The attached device caused a machine check.
SY27-2522) . . .
PNFO = Device test in progress 6 BS: Enabled - The attached device can cause an interruption.

. . AS: Idle Poll - An idle poll operation is being performed.
PN = port number of device being tested. ° °

7 BS: Interruption Request - The attached device has an interruption condition.
AS: Invalid Operation - An invalid function was requested.



Sense (Device Status) Information For a printer:

Bit Meaning
Bits 0 1 2 3 r 4 I 5 l 6 I 7 3 Not Ready - The cover is not closed or the printer is out of paper.
Attention Ident (AID) Code Display 4 Not used.
Sense Device [ Transmit | Info . . 5 Equipment Check - Error detected.
Byte 1 Check Check Pending | Not Not |EquipjNot |Not Printer
Ready Used } Check]Used | Used 6 Not used.
7 Not used.
Sense Device | Device 0 Display
Byte2 | Bus Model Device Port Address .
vee Y : Sense Byte 2 (Device Status Byte 2)
1 Printer
Bit Meaning
Note: The meaning of each bit is the same for a display or a printer unless otherwise noted. ) .
0 Device Busy - The device is executing a keyboard, selector pen, 1D card, or write

printer operation.
Sense Byte 1 (Device Status Byte 1) rin ration

1 Device Model - Buffer size of attached device: if a 0, the device has a 480-character
Bit Meaning buffer; if a 1, a 1920-character buffer.
0 Device Check - The attached device detected incorrect parity in its buffer, or 2 Device Type - Type of attached device: if a 0, the device is a display; if a 1, a printer.
a display detected a cursor check.
1 Transmit Check - The attached device detected incorrect parity on data received Bits 3 through 7 designate the port address of the attached device reporting the failure:
from the adapter.
Bits Bits
2 Information Pending - Either the operator generated an attention or a device check 3456 7 Port 34656 7 Port
occurred.
000O0CO 00 01100 12
0 00O 1 01 01101 13
Bits 3 through 7 have a different meaning depending on whether the attached device is g g g : ‘1’ g:?; g : : : (1’ :;
adisplay or a printer. For a display, bits 3 through 7 is the AlD code: 00100 04 10000 16
00101 05 1000 1 17
. . 00110 06 10010 18
3277 Display 3732 Display 00111 07 1001 1 19
Bits Bits 01000 08 10100 20
3 465 6 7 Meaning 345 6 7 Meaning 0100 1 09 1 010 1 21
00 0O0O No AID generated 00000 No AID generated 01010 10 10110 22
00110 Magnetic card reader 0 0001 End (screen modified) 01011 n 10111 23
01000 129 is not reading cards 00010 SCR advance (screen modified)
01001 Reserved 00011 Page advance (screen modified)
01010 Reserved 001 11 IMM command (screen modified)
g : ? (1) ; ::3 ::z g : g g ? 52:;5?;'::?“:::;::;” Note: /tis poss'ib/e for a failing attached device to respond to a poll for another device
01101 CLEAR key 01010 SCR return (screen modified) or to respond with the wrong port address.
01110 PA2 key 01011 Page return (screen modified)
o1 1 11 Reserved 01100 Adjust (screen modified)
100 00 TEST REQUEST key 01101 Line delete (screen modified)
10001 PF1 key 01110 Print (screen modified)
10010 PF2 key o1 111 Sent delete (screen modified)
100 t 1 PF3 key 10000 Cancel (screen modified)
101 00 PF4 key 10 0 01 End
101 01 PF5 key 10010 SCR advance
101 10 PF6 key 100 11 Page advance
101 11 PF7 key 10101 Block insert (screen modified)
11000 PF8 key 10110 Block move (screen modified)
11001 PF9 key 101 11 IMM command
11010 PF10 key 11000 Enter
110 1 1 PF11 key 110 01 Top
11100 PF12 key. 11010 SCR return
111 01 ENTER key 11011 Page return
11110 Selector pen 11100 Block copy {screen modified)
11101 Block delete {screen modified)
11110 Block return (screen modified)
111 11 Help (screen modified)

Note: Screen modified means either the cursor is moved or data is changed after the screen is received but before an
AID is pressed.

S§Y27-2521-3 (AD230—AD233) 5-AD-9



AD240 Test Error Messages and Descriptions

Every display/printer offline test error message (such as PAXE RREN has an error num-
ber (EN). This error number indicates the type of failure detected and the additional
status information available in the test error message format. The routine number and
the error number determine the error message formats.

The following table lists, for each routine, the error numbers and their meaning. For

test message formats, see AD230.

Format
RREN Type Meaning Type of Failure and Possible Cause
0102 4 Unexpected machine check Adapter failure:
interruption.
’ 1. Board voltages
0104 2 Received incorrect basic status. 2. Adapter cards (in order of probability of
to being bad):
010D AD2, AD4, AD3, AD5, AD1, AD6
3. SSCF (SC5) card
See Action Plan in section AD251.
0202 4 Unexpected machine check Adapter failure:
interruption.
020E 1 Invalid operation accepted. 1. Adapter cards (in order of probability of
being bad):
020F Valid operation rejected. Routine 02: AD2, AD4, AD6
0302 Unexpected machine check Routine 03: AD4, AD5, AD2
interruption.
0310 2 Missing interruption for stop 2. SSCF (SC5) card
poll operation.
See Action Plan in section AD251.
0311 2 Incorrect status for stop
poll interruption.
0401 2 Unexpected attached device Adapter’s first operation tuising the
interruption. attached device:
0402 4 Unexpected machine check 1. Coaxial cable
interruption. 2. Adapter cards (in order of probability of
being bad):
0403 2 Attached device interruption AD6, AD5, AD1, AD3, AD4,
cannot be reset. AD2, AD7-12
0412 2 Missing int('erruptlon for specific See Action Plan in section AD252.
poll operation.
0413 2 Incorrect adapter status for specific
poll interruption.
0414 2 Incorrect status for specific poll

interruption.

S§Y27-2521-3
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Format

RREN Type Meaning . Type of Failure and Possible Cause
0415 5 Device status incorrect for specific (continued)
poll operation.
0416 5 Incorrect device status for specific
poll operation.
0417 2 Missing interruption for specific
poll Op_e‘ratio‘n. :
0418 2 Incorrect status for specific poll
interruption.
0419 5 Device status incorrect for specific
poll operation.
0501 2 Unexpected attached device Adapter/Attached Device Failure
interruption. v
0502 4 Unexpected machine check Adapter cards (in order of probability of
interruption. . being bad): _
0503 2 Attached device interruption AD1, AD6, AD2, ADS,
cannot be reset. - AD3, AD4
0512 2 Missing interruption for specific T
poll operation. See Action Plan in section AD253,
0513 2 Incorrect adapter status for specific -
poll interruption.
0516 5 Incorrect device 'status for specific
poll operation.
051A 2 Missing interruption for write
operation.
051B 2 Incorrect status for write operation
interruption.
051D 5 Device status incorrect for write
to operation.
0523 )
0524 Adapter data flow error.
7

0525

Adapter data flow error.




Format
RREN Type Meaning Type of Failure and Possible Cause
0601 2 Unexpected attached device Adapter/Attached Device Failure
interruption.
0602 4 Unexpected machine check Adapter cards (in order of probability of
interruption. being bad): _
0603 2 Attached device interruption AD3, AD2, AD1, AD5, ADG,
cannot be reset. AD4
0612 2 Missing interruption for specific . . .
poll operation. See Action Plan in section AD253.
0613 2 Incorrect adapter status for specific
poll interruption.
0616 5 Incorrect device status for specific
poll operation.
061A 2 Missing interruption for write/read
operation.
061B 2 Incorrect status for write/read
interruption.
0626 2 Incorrect status for write/read
interruption.
0627 2 Missing interruption for write/read
operation.
0628 2 Incorrect status for write/read
interruption.
0629 Read data not equal to write data.
062A Read data not equal to write data.
0701 2 Unexpected attached device Adapter/Attached Device Failure
interruption.
0702 4 Unexpected machine check Adapter cards (in order of probability of
interruption. being bad):
0703 2 Attached device interruption AD2, AD3, AD5, AD6
cannot be reset.
0712 2 Missing interruption for specific See Action Plan in section AD253.
poll operation.
0713 2 Incorrect adapter status for specific
poll interruption.
0716 5 Incorrect device status for specific
poll operation.
071A 2 Missing interruption for write/read
operation.
071B 2 Incorrect status for write
interruption.
0723 5 Device status incorrect for write
operation.
0724 7 Adapter data flow error.

SY27-2521-3

Format

RREN Type Meaning Type of Failure and Possible Cause
0725 Adapter data flow error. (continued)
0727 2 Missing interruption for write/read
operation.
0731 6 Read data not equal to write data.
0801 2 Unexpected attached device Adapter/Attached Device Failure
interruption. g
0802 4 Unexpected machine check Adapter cards (in order of probability
interruption. of being bad):
0803 2 Attached device interruption AD4, AD5, AD6
cannot be reset.
0812 2 Missing interruption for specific See Action Plan in section AD253.
poll operation.
0813 2 Incorrect adapter status for specific
poll interruption.
0816 5 incorrect device status for specific
poll operation.
0832 2 Incorrect status after reset.
0901 2 Unexpected attached device Adapter/Attached Device Failure
interruption.
0902 4 Unexpected machine check Adapter cards (in order of probability
interruption. being bad):
0903 2 Attached device interruption AD5, AD6
cannot be reset.
0912 2 Missing interruption for specific See Action Plan in section AD253.
poll operation.
0913 2 Incorrect adapter status for specific
poll interruption.
0916 5 Incorrect device status for specific
poll operation.
091A 2 Missing interruption for write/read
operation.
0918 2 Incorrect status for write/read
interruption.
0923 5 Device status incorrect for write
operation.
0924 Adapter data flow error.
0925 Adapter data flow error.
0927 Missing interruption for write/read
operation.
0929 6 Read data not equal to write data.
092A 6 Read data not equal to write data.
0939 2 Incorrect status for write/read
interruption.
093B 6 Read data not equal to write data.

(AD240)
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Format
RREN Type Meaning Type of Failure and Possible Cause
0AO01 Unexpected attached device interruption. Adapter/Attached Device Failure
0A02 Unexpected machine check interruption. Adapter card: AD5
0A03 2 Attached device interruption See Action Plan in section AD253.
cannot be reset.
0A12 2 Missing interruption for specific
poll operation.
0A13 2 Incorrect adapter status for specific
poll interruption.
0A16 5 Incorrect device status for specific
poll operation.
0A3D Missing interruption for read operation.
0A3E Incorrect status for read operation.
0BO1 Unexpected attached device interruption. Adapter/Attached Device Failure
0B02 Unexpected machine check interruption. Adapter cards (in order of probability
0B0O3 2 Attached device interruption cannot of being bad):
be reset. ADS6, AD5, AD4, AD3, AD7-AD12
0B12 2 Missing interruption for specific poll See Action Plan in section AD253.
operation.
0B13 2 Incorrect adapter status for specific
poll interruption.
0B16 5 Incorrect device status for specific
poll operation.
0OB3F 5 Continuous interruptions from attached
devices.
0B46 2 Missing interruption for write operation.
0B47 2 Incorrect status after write operation.
0B48 5 Device status incorrect.
0B49 2 Missing interruption for write operation.
0B4A 5 Device status incorrect.
0B50 5 Incorrect device address.
0C01 2 Unexpected attached device interruption. Adapter/Attached Device Failure
0C02 4 Unexpected machine check interruption. Adapter cards (in order of probability
0co3 2 Attached device interruption cannot of being bad):
be reset. ADB6, AD5, AD4, AD3, AD7-AD12
0C12 2 Missing interruption for specific poli See Action Plan in section AD253.
operation.
0C13 2 Incorrect adapter status for specific
poll interruption.
0C16 b Incorrect device status for specific
poll operation.
0C1A 2 Missing interruption for write operation.

S$Y27-2521-3
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Format
RREN Type Meaning Type of Failure and Possible Cause
oc1B Incorrect status for write interruption. (continued)
0C3F Continuous interruptions from attached
devices.
0C40 Incorrect status from enter interruption.
0C41 Device status incorrect.
0C50 Incorrect device address.
PA70 - Manual intervention stop. Press ENTER
key on device to continue.
0DO01 Unexpected attached device interruption. Adapter/Attached Device Failure
0D02 Unexpected machine check interruption. Adapter cards (in order of probability
0D03 Attached device interruption cannot of being bad): i
be reset. ADG6, AD5, AD4, AD3, AD7-AD12
0D12 2 Missing interruption for specific pol! See Action Plan in section AD253.
operation.
0D13 2 Incorrect adapter status for specific poll
interruption.
0D16 5 Incorrect device status for specific poll
operation.
OD1A Missing interruption for write operation.
oD1B Incorrect status for write interruption.
OD3F Continuous interruptions from attached
devices.
0D41 Device status incorrect.
0D50 Incorrect device address.
PA71 — Manual intervention stop. Turn power
’ off then on to continue.
OEO1 2 Unexpected attached device interruption. Adapter/Attached Device Failure
0E02 Unexpected machine check interruption. Adapter card: ADb
0EQ3 Attached device interruption cannot See Action Plan in section AD253.
be reset.
0E12 2 Missing interruption for specific poll
operation.
0E13 2 Incorrect adapter status for specific poll
interruption.
OE16 5 Incorrect device status for specific poll
operation.
OE44 Missing interruption for stop poll operation.
0OE45 Incorrect status for stop poll interruption.




AD250 Failure Action Plans

This section provides action plans for the failures detected by the display/printer test. The
failing routine number indicated by the test error message (see AD230) determines the
type of failure detected.

Failing Go to
Routine (RR) Type of Failure Action Plan Section
01 through 03 Adapter failure AD251
04 Adapter’s first operation using AD252
the attached device
05 through OE Adapter/attached device failure AD253
Other Test Go to
Error Messages Type of Failure Action Plan Section
PA70 Adapter did not detect that the AD253
ENTER key was pressed.
PA71 Adapter did not detect that the AD253
display has become ready.
PA8O Adapter failed to initiate a data AD251
transfer.
XXBC Adapter failure (machine check). AD251

Determine the type of error and go to the indicated action plan section to correct this type
of failure.

Note: When the AD MAP sends you to this section to perform an action plan, verify the
repair action by pressing FWD on the MD keypad to run the test

AD251 Adapter Failure Action Plan

For a list of cards that could cause this failure as determined by the test error message
(Routines 01, 02, 03, or test error messages XXBC or PA80), see AD254.

A failure was detected in the adapter circuitry. The failing operation was not related to
operations involving the attached device, as only adapter bus control circuits were being
used. Proceed as follows:
1. Measure the board voltages (see AD111):
a. F2D03 = +4.5V to 5.5V dc
b. F2B11 = +7.7V t0 9.3V dc
c. F2B06 = —4.5V to —5.5V dc
If any are missing or out-of-tolerance voltages, go to the PA MAP.
2. Exchange all possible adapter cards that could cause the failure (see AD254).

3. Exchange the SSCF (SC5) card.

Machine Type  Model SC5 Location
8101 All A1A2
8140 B51—-B72 C2A2

§Y27-2521-3

4. Check the board signal path (see AD410) and correct if necessary.

5. Run all adapters in the SSCF address group (use group address P of PA); exchange
any failing adapter.

6. Perform either of the following:
a. If the test error message was 92BC, return to the Chapter 1 Action Plan that
sent you here and proceed with the next step.
b. For all other messages, request aid.

AD252 Adapter/Device First Operation Failure Action Plan

For a list of cards that could cause this failure as determined by the test error message
(Routine 04), see AD254.

A failure was detected when the adapter initiated its first operation involving an attached
device. Proceed as follows:

1. Ensure that the test is run on an attached device that is connected to the adapter
and that the device has power on. Correct, if necessary, and rerun the test.

2. Go to AD253 (Adapter/Device Failure Action Plan) and perform that action plan
(Routines 05 through OE and test error messages PA70 and PA71).

AD253 Adapter/Device Failure Action Plan
For a list of cards that could cause this failure as determined by the test error message,
see AD254.

A failure was detected during an adapter-to-device operation. Proceed as follows:

1. Isolate the failure to the adapter or to the attached device by swapping the attached
devices on the port being tested.

® [f the device is failing, check its coaxial /O cable. Then go to the device’s
MIM to initiate a repair action.

¢ |f the adapter is failing, exchange the adapter cards associated with the test
error message. See AD254 for the AD card replacement list.

2, Check the board signal path associated with the test error message. See AD410
for the board wiring chart.

3. Request aid.

(AD240 Cont—AD253)
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AD254 Adapter Card Exchange Table

The following table shows the cards associated with a test error message. The YY
designation can be any error number. The card most likely bad is designated 1, the next
most likely bad is designated 2, and so on. XX = the display/printer adapter board
location as follows:

Machine Type  Model Board (XX) Note
8101 All A1orB1 If 8101 has a B1 board, the adapter
resides in that board.
8140 B51—-B72 C2or D2 If 8140 has a D2 board, the adapter
resides in that board.
AD Test Error AD1 AD2 AD3 AD4 ADS5 AD6 AD7-
Message XXB2 XXCc2 XXD2 | XXE2 XXF2 XXG2 AD12*
92BC or 97BC or | — 5 4 1 2 3 -
AXBC
PAXE 01YY 5 1 3 2 4 6 -
PAXE 02YY - 1 - 2 - 3 -
PAXE 03YY - 3 - 1 2 - -
PAXE 04YY 3 6 4 5 2 1 7
PAXE 05YY 1 3 5 6 4 2 -
PAXE 06YY 3 2 1 6 4 5 _
PAXE 07YY - 1 2 - 3 4 -
PAXE 08YY - — - 1 2 3 -
PAXE 09YY - - - - 1 2 _
PAXE OAYY —_ — = — 1 - -
PAXE OBYY - - 4 3 2 1 5
PAXE OCYY - — 4 3 2 1 5
PAXE ODYY - - 4 3 2 1 5
PAXE OEYY - . - — 1 — -
**PA70 - - 3 4 2 1
**pAT7Y - - 3 4 2 1 -
PASO 1 2 6 5 3 4 -

*Exchange only the driver card (AD7—AD12) associated with the failing port. See Driver Card
Exchange Table below.
**pA70 or PA71 are errors only if manual intervention does not continue after a stop condition.

Driver Card Exchange Table

Card Associated Card Associated
Location Ports Location Ports

XXH2 0 through 3 XXJ4 12 through 15
XXJ2 4 through 7 XXK2 16 through 19
XXH4 8 through 11 XXK4 20 through 23
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AD300 Intermittent Failure Repair Strategy ‘ AD313 Using the Free-Lance Utility to Determine Intermittent Failures

You can loop the display/printer tests by using the free-lance utility. To do this, enter
PAPNB at 80BC and 11B at 81BC (see AD211). The test loops continuously until
either the MAP detects an error or you terminate the test by entering an “F'’ at the MD.

Note: /ntermittent failures can possibly be detected by looping the display /printer off-
line tests or by examining the system error log.

AD310 Adapter-Unique Intermittent Repair Strategy ‘ If the MAP detected an error while looping, the MD displays the test error message
(see AD231). Record this message and use the ‘‘Failure Action Plans’’ (AD250) to
diagnose and repair the failure. Once a repair action has been taken, loop the test for

AD311 Looping with MAP Interaction to Determine Intermittent Failures
at least 5 minutes to verify the repair.

The display/printer tests can be looped using AD MAP selection A if you answer

“yes" to the question: “DO YOU WANT TO CHECK FOR INTERMITTENT FAILURE Note: /f no error is detected by looping the tests, examine the system error log,
BY LOOPING AD TEST?”" The tests loop continuously, displaying “PAFO TEST described in section AD312.
LOOPING" on the MD, until either detecting an error or you terminate the tests by
entering an “‘F" at the MD. . . .
rin AD320 Error Log Information Needed for the Display/Printer Adapter

If detecting an error while looping, the MAP diagnoses and directs repairs of the failure
in the same manner as a solid failure. Once you perform a repair action, the MAP loops
the tests to verify the repair.

Refer to Chapter 2 (CP750 for DPPX and CP830 for DPCX) for procedures on how to
obtain the error log. Perform two searches for log records.
1. Search for log records of the failing port using its PAPN (see AD112).
Note: /f the MAP does not detect an error within 5§ minutes while looping on the test, 2. Search for all log records of the failing adapter using its PA (see AD112).
or if the error detected occurs randomly (test error messages vary), the MAP operation is
ineffective. Use the free-lance looping operation described in AD313.
AD330 Error Log Formats and Meanings Used for the Display/Printer Adapter
AD312 Using the System Error Log to Determine Intermittent Failures
The IBM operating systems (DPPX and DPCX) use error logs to record any adapter The format of the error log depends upon the IBM operating system (DPPX or DPCX)
failure that occurs during system operation. Obtain all error log records associated with being used by the customer. For DPPX, refer to AD331; for DPCX, refer to AD332.
the display/printer adapter (see AD320). Then examine the log (see AD340) to deter-
mine both the type of failure and the action plan used to correct the failure. If no
conditions or incidents were recorded in the log, no failures occurred during system
operation.

To verify a repair action, ensure that the adapter operates correctly by running the test
using the free-lance utility. To do this, enter PAPNB at 80BC and 20B at 81BC (see
AD211). Then return the system to the customer. After the customer has used the
system, examine the error log for any display/printer adapter failures. If the error log
indicates the same failure, perform the next step in the action plan. if the log contains
no failures, end the repair action.

$Y27-2521-3 ‘ (AD254—AD330) 5-AD-15
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AD331 DPPX Error Log Format and Meaning

I0OEP = xxxxxxxx = 1/O interrupt entry point
The DPPX operating system generates certain class and subclass error log records according
= = t k dd
to the failure type (Chapter 2, CP740). The AD MAP uses only the class 5, subclass 1 ADWA HOXRXX Adapter work area address
hardware record (CP748) for fault isolation, and has an option field value of 24 and a DT CA = XX = Not used
(device type) field value of A. The following describes the class 5, subclass 1 DPPX error CPR = xx = Not used
log format and meaning used for display/printer attachment. FRWA ook = Not used
Note: The 'x’ designations indicate the field size in bytes, where 2 x's = one byte. RES xxxxxxxx = Not used
RECORD FORMAT Extended Data
DOt XXXX = First byte = Device command
CLASS 05 SUBCLASS 01 OPTION 24
DATE YY.DDD TIME HH/MM/SS Format 1 Format 2
PA xx SCA xxxx DT A Bit 0 = Poll Poli
CRC xx COMPSTAT xx ARC xx Bit 1 = Read Not used
DATA xxxXXXXX RES xxxx CNT xxxx Bit 2 ‘= Write Prt format
IOEP  xxxxxxXxx ADWA xxxxxxxx Bit 3 = Sys ready Prt format
CA xx CPR xx FRWA xxxxxxxx Bit 4 = Unlock keyboard Start printer
RES xxxxxxxx Bit5 = Erase unprotected Sound alarm
Bit 6 = Reset xmit check End
Extended Data Bit 7 = ACK ACK
D01 xxxx D02 xxxx DO3 xxxx D04 xxxx = Second byte = Format identifier for device
DO5 xxxx DO6 xx command in first byte
= 00 = Format 1
RECORD MEANING = 80 = Format 2
= Devi mmand for write end poll, same format
The following describes the meaning of those DPPX error log fields used to analyze D02 oo asel\;g: comma orwrite end p
display/printer storage hardware errors. For a detailed DPPX error log analysis, refer
to Chapter 2, CP740.
) . D03 XXXX = Firstbyte =Final device status byte 1 (see
CLASS = 5 = Hardware I/O error AD233)
SUBCLASS = 1 = Hardware 1/0 error = Second byte =Final device status byte 2 (see
DATE = YY.DDD = The year-and Julian date of the log output AD233)
TIME = HH/MM/SS = The hour/minute/second of the log output Note: Final device status is the result of a write operation ending
PA = XF = Display/printer attachment physical address poll sequence or of an error detected on a specific poll.
= BF =8140 Models B51-B72
= 1F =1st 8101 D04 XXXX = Firstbyte =Device status byte 1 (see AD233)
= 2F =2nd 8101 = Second byte =Device status byte 2 (see AD233)
= 3F =3rd 8101 .
= 4F =4th 8101 !\lote: Dq4 contains device status as a result of an attention
interruption.
SCA = XXXX = Indicates the port number of the failing attached
device D05 XXXX = Firstbyte =Initial device status byte 1 (see
DT = A = Display/printer device type AD233)
CRC = xx = Function module request code (see AD333) ™ Secondbyte =K‘||Jt;;;)ewce ratusbyte 2 fee
COMPSTAT = xx = Completion status (see AD333)
ARC = xx = Adapter status byte (see AD333) Note: D05 contains initial device status as a result of first device
DATA = xxxxxxxx = Data address error on a write function request.
RES = XXXX = Not used D06 XX = Record length indicator
CNT = XXXX = Not used Bit0 = 1920-byte transfer

Bit 1 480-byte transfer
Bits 2-6 = Not used
Bit7 = Perform modified data tag shift

L}



AD332 DPCX Condition/Incident Log Formats and Meanings

The DPCX operating system generates five types of Condition/Incident Log (CIL) records
according to the failure type (Chapter 2, CP840). The AD MAP uses only the type-1 and

type-2 CIL records to analyze display/printer attachment hardware errors. For a detailed

DPCX CIL analysis, refer to Chapter 2, CP840.

Note: The ‘x’ designations indicate the field size in bytes, where 2 x’s = one byte.

TYPE-1 RECORD FORMAT

1-TYPE |-REC SEQ xxxx NA xx PA xx LA xx
C-CODE xx B-STAT xx C-FR xx
X-STAT1 xx X-STAT2 xx S-FR xx
I0CB xxxx xxxx RC xx

D1 xxxx D2 xxxx D3 xxxx D4 xxxx

TYPE-2 RECORD FORMAT

2-TYPE |-REC SEQ xxxx NA xx PA xx LA xx
D21 xxxx xxxx LVL xx C-FR xx

D22 xxxx xxxx MC xx S-FR xx

D23 xxxx D24 xxxx D25 xxxx

RECORD MEANING

1-TYPE = CIL record type-1
2-TYPE = CIL record type-2
I-REC = Incident record
SEQ = XXXX = A four-digit decimal value from 0001 to 4095
that identifies the relative time when the record
occurred.
NA = XX = Number of applications active when the error
occurred.
PA = xx = XF = Display/printer attachment physical address
= B5F = 8140 Models B51-B72
=1F = 1st 8101
= 2F = 2nd 8101
= 3F = 3rd 8101
= 4F = 4th 8101

§Y27-2521-3

LA = xx = A two-digit hex number indicating the port num-
ber (PN) of the failing attached device:
2nd AD
Feature
(RPQ
ML3071)
Port Port Port Port
(PN) LA | (PN) LA |(PN) LA | (PN) LA
0 14 8 26 |16 3A |0 54
1 15 9 29 (17 3B |1 55
2 16 | 10 2A |18 44 | 2 56
3 19 | 11 28 {19 45 1 3 57
4 1A |12 34 |20 46 | 4 59
5 1B | 13 35 |21 49 | 5 9A
6 24 | 14 36 |22 4A 1 6 9B
7 25 | 15 39 |23 4B [ 7 (not
used)
C-CODE = XX = Completion status (see AD333)
B-STAT = XX = Adapter status byte (see AD333)
C-FR = xx = Function module request code (see AD333)
X-STAT1 = XX = Device status byte 1 (see AD233)
X-STAT2 = xx = Device status byte 2 (see AD233)
S-FR = XX = System function request; same as C-FR
10CB = xxxxxxxx = Not used
D1-D4 = XXXX = Not used
MC = System check code

= 1X = Program check

= 2X = Storage parity error
= 4X = 1/0 timeout

= 8X = 1/0 bus parity error
(AD331, AD332)

5-AD-17
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AD333 DPPX and DPCX Common Error Log Byte Meanings

Certain fields in the DPPX error log and the DPCX condition/incident log, although
named differently, have identical bit or byte meanings. The following paragraphs explain
these fields and their meanings, as well as list the field names used by each operating

Adapter Return Code

system.

You can find the DPPX adapter status byte in the ARC field and the DPCX adapter status
byte in the B-STAT field (AD233).

Bit 0
Bit 1
Bit 2

Bit 3
Bit 4
Bit 5
Bit 6
Bit 7

Overrun (possible system throughput or code problem)

Parity error (inbound parity error between the adapter and the device)

Device not available (an error log entry is recorded for an attached device having
power off or not connected)

Busy

Could not enable the adapter

Machine check

Idle poll active

invalid function request (possible code error)

Completion Status

Function Module Request Code

5-AD-18

You can find the DPPX completion status in the COMPSTAT field and the DPCX com-
pletion status in the C-CODE field. The following explains their meanings:

Bits 0-3 Retry count

Bit 4
Bit b
Bit 6
Bit 7

Complete
Error
Exception
Attention

You can find the DPPX function module request code in the CRC field and the DPCX
function module request code in the C-FR field. The following explains their meanings:

00
15
16
17
1E
1F
21
22
23
26

Initialize

Specific poll—restart idle poll
Write—restart idle poll

Read—restart idle poll
Write—restart idle poll
Read—without start idle poll
Specific poll—without start idle poll
Specific poll—without start idle poll
Start idle poll

Write—without start idle poll



AD340 How to Use the Error Log

AD341 DPPX Error Log

The procedure for examining the error log depends upon the iIBM operating system
{DPPX or DPCX) being used by the customer. For DPPX, see AD341; for DPCX, see
AD342.

Examine the log records for the failing adapter. The PA indicates the physical address of
the failing adapter, and the Secondary Component Address (SCA) indicates the failing
port number of the attached device (see AD331).

Obtain the adapter status, found in the ARC field (9) of the log record (See AD331).
Convert this hex number to binary (see Appendix A for hex-to-binary conversion). If
the ARC has bit 5 on, use the “Machine Check Action Plan”’ {AD351) to initiate a
repair action. If bit 5 is off, determine if more than one attached device (more than one
SCA\) is recording entries in the log. If only one device is recording entries (all entries
have the same SCA), use the “’Coaxial Cable or Attached Device Failure Action Plan”
(AD357) to initiate a repair action. |f more than one device is recording log entries,

use the ARC bits that are on, in the order listed below, to determine the type of failure.

ARC Bit On Meaning Go to Action Plan
5 Machine Check AD351
1 Parity Error AD352
2 Device not available AD353
0 Overrun/Underrun AD354
7 Invalid Operation AD355
None of above Unknown-type failure AD356

AD342 DPCX Condition/Incident Log

Examine the log records for the failing adapter. The PA indicates the failing adapter

address, and the LA indicates the failing port number of the attached devices (see AD332).

If any type-2 format records are found, use the ‘‘Machine Check Action Plan’ (AD351) to
initiate a repair action. If no type-2 records are found, examine the type-1 format records
to determine the type of adapter failure. Then determine whether the problem is in the
adapter or the attached device.

Obtain the BSTAT from the type-1 record and convert this hex number to binary (see
Appendix A for hex-to-binary conversion). If the BSTAT has bit 5 on, use the ‘’Machine
Check Action Plan’’ (AD351) to initiate a repair action. If bit 5is off, determine if more
than one attached device (more than one LA) is recording entries in the log. |f only one
device is recording entries (all log entries have the same LA), use the ““Coaxial Cable or
Attached Device Failure Action Plan’ (AD357) to initiate a repair action. If more than
one device is recording log entries, use the BSTAT bits that are on, in the order listed
below, to determine the type of failure:

BSTAT Bit On Meaning Go to Action Plan
5 Machine Check AD351
1 Parity Error AD352
2 Device Not Available AD353
0 Overrun/Underrun AD354
7 Invalid Operation AD355
None of above Unknown Adapter Failure AD356

AD350 Action Plans to Correct Intermittent Failures

To determine the type of error-log failure, refer to "“How to Use the Error Log’’ (AD340),
which sends you to the appropriate action plan. Refer to Figures AD350-1, AD350-2 and

AD350-3 for card locations.

Card Location Comments
AD1 | XXB2 XX = board location.
AD2 | XXC2 Machine Type  Model Board (XX)
A1l or B1
AD3 XXD2 8101 All
8140 B51—-B72 C2or D2
AD4 | XXE2 If the 8101 has a B1 board, the adapter is in the
B1 board. .
ADb XXF2 -
If the 8140 has a D2 board, the adapter is in the
AD6 XXG2 D2 board.

Figure AD350-1. Display/Printer Adapter Card Location Chart

Card Location Associated Ports Card Location Associated Ports
XXH2 0 through 3 XXJ4 12 through 15
XXJ2 4 through 7 XXK2 16 through 19
XXH4 8 through 11 XXK4 20 through 23

Figure AD350-2. Display/Printer Driver/Receiver Card Exchange Table

Machine Type | Model

SSCF (SC5)

8101
8140

All

B51-B72 C2A2

A1A2

Figure AD350-3. SSCF Card Location Chart

S§Y27-2521-3
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AD351 Machine Check Action Plan

1. DPCX Type-2 Log Format: An adapter operation caused the processor to detect
a machine hardware error, such as incorrect parity.

2. DPCX Type-1 or DPPX Log Format (BSTAT bit 5): The adapter detected a

AD352 Parity Error Action Plan
An inbound parity error between the adapter and the attached device was detected, or a
parity error was detected within the adapter’s buffers. Troubleshoot this failure in the
sequence listed in the following table and refer to Figures AD350-1 and AD350-2 for

machine hardware error in the adapter bus control circuitry.

Caution: Turn power off when removing or exchanging cards or cables.

card locations. |

Caution: Turn power off when removing or exchanging cards or cables.

Probable Cause Action Comments
Troubleshoot this failure in the sequence listed in the following table and refer to T Defective Verify 1/0 cable grounding. 1. Open ground
Figures AD350-1 and AD350-3. coaxial 1/O circuit. The
cable 1/0 panel is
Probable Cause Action Comments grounding grounded through
BTG — internal 1/O
1. lncgr(.e}fqt:\ Measure AD and SSCF board 1. For missing or cables ADC1,
voltaggs voltages: out-of-tolerance ADC2, and ADC3
a. F2D03 = +4.5 to +5.5V dc voltages, go to (AD111).
b. F2B11 =+7.7 to +9.3V dc the power MAP.
c. F2B06 = —4.5 to —5.5V dc 2. See Note 1
2. Loose or Inspect for loose or See Note 1 (AD358). i (AD358).
defective SSCF defective cable. 2. Out-of- Measure board voltage: For out-of-
control cable tolerance C2B11 = +7.7 to +9.3V dc tolerance voltage,
3. Defective Exchange AD4, AD5, and See Notes 1 and 2 voltage go to power MAP.
adapter card ADG6 cards with new ones. (AD358). 3. Defective Exchange AD1, AD2, and AD3 See Notes 1 and 2
See Display/Printer Adapter Card adapter card cards with new ones. (AD358). A
Location Chart, Figure AD350-1. See Display/Printer Adapter Card
4. Defective Exchange AD3, AD2, and See Notes 1 and 2 Location Chart, Figure AD3S0-1.
adapter card AD1 cards with new ones. (AD358). 4. Defective Exchange AD6, ADS, and AD4 See Notes 1 and 2
See Display/Printer Adapter Card adapter card cards with new ones. (AD358).
Location Chart, Figure AD350-1. See Display/Printer Adapter Card
5. Defective SSCF Exchange SSCF card. See SSCF See Note 3 (AD358). Location Chart, Figure AD350-1.
card card location chart, Figure 5. Defective 1/0 Exchange 1/0 driver card(s) See Note 3 (AD358).
AD350-3. driver/ associated with the failing port(s).
receiver See Display/Printer Driver/
card Receiver Card Exchange Table,
Figure AD350-2.




AD353 Device-Not-Available Action Plan
A device-not-available failure indicates that the attached device did not respond to an
adapter operation within an allotted time (timeout condition). Troubleshoot this
failure according to the sequence listed in the following table and refer to Figures
AD350-1 and AD350-2 for card locations.

Note: Device-not-available status is recorded in the error log for any attached device
whose power is off during system initialization.

Caution: Turn power off when removing or exchanging cards or cables.

Probable Cause Action Comments
1. Defective Inspect 1/O coaxial cable and 1. If the problem is
1/0O coaxial internal cables ADC1, ADC2, with the 1/O coaxial
cable ADCS3 for loose or defective cable, inform the
connection (see AD111). customer.
2. If the problem
is with the 1O
panel or internal
cable ADC1,

ADC2, or ADC3,
make necessary
corrections.

3. See Note 1
(AD358).
2. Defective Exchange AD6, AD5, and AD1 See Notes 1 and 2
adapter card cards with new ones. (AD358).
See Display/Printer Adapter Card
Location Chart, Figure AD350-1.
3. Defective 1/O Exchange the i/O driver/receiver See Notes 1 and 2
driver/receiver card(s) associated with the (AD358).
card(s) failing port(s). See Display/Printer
Driver/Receiver Card Exchange
Table, Figure AD350-2.
4. Defective Exchange AD2, AD3, and AD4 See Note 3 (AD358).

adapter card cards with new ones.
See Display/Printer Adapter Card
Location Chart, Figure AD350-1.

§Y27-2521-3

AD354 Overrun/Underrun Action Plan
An overrun/underrun failure indicates that adapter buffer data was either not sent to the
device for a write operation, or not stored in processor storage for a read operation. The
new data overlaid the old data in adapter buffer storage. Troubleshoot this failure
according to the sequence listed in the following table and refer to Figures AD350-1 and
AD350-3 for card locations.

Note: An overrun/underrun failure can be caused by system overusage or by a program
error.

Caution: Turn power off when removing or exchanging cards or cables.

Probable Cause Action Comments
1. Defective Exchange AD1, AD2, and AD4 See Notes 1 and 2
adapter card cards with new ones. (AD358).

See Display/Printer Adapter
Card Location Chart, Figure

AD350-1.
2. Defective Exchange AD3, AD5, and AD6 See Notes 1 and 2
adapter card cards with new ones. (AD358).

See Display/Printer Adapter Card
Location Chart, Figure AD350-1.

3. Defective SSCF Exchange SSCF card. See SSCF See Note 3 (AD358).
card card location chart, Figure
AD350-3.
(AD351—AD354) 5-AD-21
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AD355 Invalid Operation Action Plan
An invalid operation failure indicates that the operation being requested cannot be
performed because. of the state of the adapter. Troubleshoot this failure according to
the sequence listed in the following table and refer to Figure AD350-1 for card locations.

AD357 Coaxial Cable or Attached Device Failure Action Plan

Only one port (only one attached device) on the adapter is causing a failure. Troubleshoot
this failure in the sequence listed in the following table.

Note: /f an attached device has its power off during systemn initialization, an error log
recording is made indicating device not available status (bit 2 in BSTAT for DPCX; ARC

Note: An invalid operation failure can be caused by a program error.

Caution: Turn power off when removing or exchanging cards or cables.

for DPPX).

Caution: Turn power off when removing or exchanging cards or cables.

adapter card

cards with new ones.
See Display/Printer Adapter Card
Location Chart, Figure AD350-1.

(AD358).

Probable Cause Action Comments
1. Defective Exchange AD4, ADS, and AD6 See Notes 1 and 2 Probable C "
ause ct
adapter card cards with new ones. (AD358). - Action Comments
See Display/Printer Adapter Card 1. Defef:t:ve Inspect /O cable for loose 1. Hf the problem
Location Chart, Figure AD350-1. coaxial I/O or defective connection is with the
: : cable i
2. Defective Exchange AD1, AD2, and AD3 See Note 3 (AD358). cable, inform
adapter card cards with new ones. the customer,
See Display/Printer Adapter Card 2. If the problem
Location Chart, Figure AD350-1. is with the 1/O
panel or internal
AD356 Adapter Failure Action Plan cAag:zADC;b cs
. . . . , or ,
An unknown adapter failure was detected. Troubleshoot this failure in the sequence make necessary
listed in the following table and refer to Figures AD350-1, AD350-2, and AD350-3 correction (see
for card locations AD420).
. ‘ 3. See Note 4 (AD358).
Caution: Turn power off when removing or exchanging cards or cables.
. c t .
Probable Cause Action omments 2. Defective Record the device status See Note 5 (AD358.)
1. Defective Exchange AD1, AD2, and AD3 See Notes 1 and 2 attached bytes in the log (see
adapter card cards with new ones. (AD358). device on AD331 or AD332). Refer to
See Display/Printer Adapter Card failing port the attached device’s MIM
Location Chart, Figure AD350-1. (see AD500).
2. Defective Exchange AD4, ADS, and AD6 See Notes 1 and 2

3. Defective 1/O
driver/receiver
card

Exchange the 1/O driver/receiver
card(s) associated with the
failing ports. See Display/Printer
Driver/Receiver Card Exchange
Table, Figure AD350-2.

See Notes 1 and 2
(AD358).

4. Defective SSCF
card

Exchange the SSCF card. See SSCF
card location chart, Figure AD350-3.

See Note 3 (AD358).




AD358 Common Action Plan Notes

1.

To verify the fix: run the display/printer tests. At the 80BC message, enter PAPNB;
at the 81BC message, enter 20B (see AD211). If the test fails (see AD231), record
the test error message and use the AD MAP, menu selection C, to find the failure.
The tests should run to successful completion (PAOQ). Return the system to the
customer. Obtain a new error log after the customer has used the system. If the

log indicates the same failure, go to the next step in the table. End repair action
when there are no display/printer failures indicated in the log.

. If this same failure occurs after exchanging cards, replace the original cards and go

to the next step in the table.

. If this same failure occurs after completing the last step in the table, replace the

original cards and request aid.

. To verify the fix: return the system to the customer. Obtain a new error log after

the customer has used the system. If the log indicates that the same port is failing,
go to the next step in the table. End repair action when there are no display/printer
failures indicated in the log.

. If no problem is found in the attached device, go to AD340 and determine the type

of failure using either the BSTAT or ARC bit in the log.

SY27-2521-3
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ADA400 Signal Paths and Detailed Operational Description

AD410 Board Signal Paths

Using the test error message, check continuity between the test points indicated by the
error message in the AD411 (adapter-to-SSCF), AD412 (adapter), and AD413 (adapter-
to-1/0 drivers) signal path lists.

AD411 Adapter-to-SSCF Signal Path Check

1. Check the continuity between the adapter test point and the related SSCF test
point using the table below. [See System Control Facility (SC) section of Chapter
5 for SSCF test points.] Use machine line names to determine the point-to-point
continuity check. Use the failing routine number of the test error message to
determine which lines should be checked.

. If an open circuit is found, determine whether the open is in the cable or in the
board signal path. If in the cable, repair the cable (a temporary fix of the cable can
be made by wire-wrapping the test points together). If the open is in the board
signal path, correct by wire-wrapping.

. To verify the fix, run the display/printer tests. At 80BC, enter PAPNB; at 81BC,

enter 20B (see AD211).

Adapter
Test Error Message Line Name Test Point
PAXE 01XX — Data Tag E2D02
— Address Tag E2D06
— Valid Halfword B2B05
— Bus Bit PO C2G04
— Bus Bit0 C2J06
— Bus Bit 1 C2G05
— Bus Bit 2 C2D09
— Bus Bit3 C2G02
— Bus Bit4 C2J02
— Bus Bit5 C2B10
— Bus Bit6 C2G03
— Bus Bit7 c2D12
— Bus Bit P1 C2i12
— Bus Bit 8 C2M04
— Bus Bit9 C2P04
— Bus Bit 10 C2P02
— Bus Bit 11 C2rP07
— Bus Bit 12 C2M02
— Bus Bit 14 C2411
— Bus Bit 15 C2G13
PAXE 04XX — Channel Request Med B2D05
— End of Chain B2P09
PASO — Channel Grant E2B08
Medium
AOBC — IPR E2M13
ACBC 4 — BusBit13 C2P05

S$Y27-2521-3

Adapter
Test Error Message Line Name Test Point
Intermittent Problems — Halt E2P02
— 1/0 Tag Halfword E2S03
— System Reset E2D04
— Parity Valid F2G08
— IR/B1-7 E2M13
— Release C2P09

AD412 Adapter Signal Path Check

1. Check the continuity between each test point for the failing routine number in the
test error message, as shown in the table below.

2. If an open circuit is found, correct by wire-wrapping the test points together.

3. To verify the fix, run the display/printer tests. At 80BC, enter PAPNB; at 81BC,
enter 20B (see AD211).

Test Test Test Test Test
Test Error Message Point A | PointB | PointC | PointD | PointE
PAXE 01XX B2D09 E2G03
B2G04 E2U05
C2B04 C2D08
C2B07 C2D08
C2D02 C2D08
C2D07 E2M02
E2J04 E2B05
E2P12 E2G0O7
E2P09 E2504
E2U04 F2P05
C2M05 D2D05 E2D07 F2J07
c2mM09 E2D11 F2U11
C2U05 E2B13 G2B12
C2mMO07 D2B04 E2D10 F2P11
B2J10 E2S05 F2S02 G2G02
D2M04 E2S09 F2J05
B2P10 E2B0O7 G2J11
C2B13 D2D11 E2U09 F2S09
C2B02 D2B10 E2MO08 F2D05
Cc2M13 D2B07 E2P04 F2D06
C2G08 D2D06 E2U07 F2G10
C2P10 D2B05 E2D12 F2G09
C2B09 C2D10 D2D09 E2S08 F2S10
C2B12 D2D10 E2P06 F2S12
c2M10 D2809 E2B10 F2J10
C2P11 D2D04 E2D13 F2M04
CcC2M08 D2B02 E2B09 F2P06
C2uU12 C2J04 F2D11
PAXE 02XX Cc2P12 D2B03 E2B12 F2U09
c2P13 D2D02 E2M03 F2G13
PAXE 03XX E2U04 F2P05
E2J07 F2MO07

(AD400—ADA412)
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Test Test Test Test Test
Test Error Message Point A Point B Point C Point D Point E
PAXE 04X X C2M05 D2D05 E2D07 F2J07

Cc2mM09 E2D11 F2U11

C2U05 E2B13 G2B12

c2mo7 D2B04 E2D10 F2P11

B2J10 E2S05 F2S02 G2G02

D2M04 E2S09 F2J05

B2P10 E2B07 G2J11

B2M02 E2D02

B2J07 F2M09

B2P02 G2D12

B2P04 D2P06

B2G12 D2Mo08

B2M04 D2G05

B2M12 D2S03

B2D06 D2S04

B2D04 G2U09

B2B08 E2D05 F2B12

B2J05 E2U06

B2MO7 F2B08 G2B05

B2G03 G2G13

B2S08 F2D07 G2P06

C2P06 E2MO05 E2P05

D2B13 E2J13

D2D12 G2G03

D2G13 G2M02

D2P02 E2U12

D2J02 G2P04

D2J05 G2S03

D2G03 F2B05 G2u1m1

E2S07 G2J02

E2D09 G2G04

E2S12 F2G05

F2m08 G2MO05

F2G07 F2J02

F2P02 F2P04

F2B07 G2S12

F2J09 G2M13

G2D04 G2u04

G2S02 G2S10

G2M09 G2B02

B2M10 C2S13 D2U04

E2J10 F2M13 G2B13

D2M03 F2M05 G2D13

F2MO03 F2M12

F2B0O3 G2S13 G2S05

B2M05 C2S05 E2S02 F2G04 G2u02

B2D02 E2MO7 G2G10

B2J13 D2G04 F2D12 G2u05 G2J12

B2B13 D2G02 G2P11

C2B05 D2D07 F2S13

$Y27-2521-3
REA 06-88481
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Test Test Test Test Test
Test Error Message Point A Point B Point C Point D Point E
PAXE 05XX C2B13 D2D11 E2U09 F2S09

C2B02 D2B10 E2MO08 F2D05

c2mM13 D2B07 E2P04 F2D06

C2G08 D2D06 E2U07 F2G10

C2P10 D2B05 E2D12 F2G09

B2M10 C2S13 D2U04

E2J10 F2M13 G2B13

D2M03 F2M05 G2D13

F2MO03 F2m12

F2B03 G2S13 G2S05

B2MO05 C2S05 E2S02 F2G04 G2U02

B2D02 E2MO07 G2G10

B2J13 D2G04 F2D12 G2U05 G2J12

B2M03 D2J09

B2D11 C2D06

B2B12 C2v02

B2S03 c2m12 D2B12

B2U12 C2G09

B2D10 C2P09

B2G02 Cc2u07

B2J12 C2J13

B2M08 C2S12

B2U11 C2M03

B2M13 C2D13

B2U02 C2J05

B2D07 C2s07

B2S07 C2s03

B2P06 C2D04 D2J11 E2M04 F2D10

B2S13 D2P07 E2S10 F2m02 G2M08

B2P07 E2U10 F2u10 G2B03

B2G08 G2uU10

B2G10 D2J12 F2B09 G2s08

B2D13 F2J11 G2M12

B2G07 C2G12 G2uU12

D2J04 F2B04

D2J06 F2B02

E2G04 G2J10

F2B13 G2G07

F2J12 G2J07

B2S12 D2u11

B2U04 D2S10

B2U10 D2U06

B2B02 C2uU13 D2J13 E2G10

F2D04 G2B10




Test Test Test Test Test
Test Error Message Point A Point B Point C Point D Point E
PAXE 06XX c2MO07 D2B04 E2D10 F2P11
C2B02 | D2B10 | E2M08 | f2D05
c2m13 D2B807 E2P04 F2D06
C2G08 D2D06 E2U07 F2G10
C2P10 D2B05 E2D12 F2G09
C2B09 C2D10 D2D09 E2S08 F2S10
Cc2B12 D2D10 E2P06 F2S12
c2M10 D2B09 E2B10 F2J10
C2P11 P2D04 E2D13 F2Mmo04
Cc2M08 D2B02 E2B09 F2P06
C2u12 C2J04 F2D11
C2P12 D2B03 E2B12 F2u09
C2P13 D2D02 E2M03 F2G13
B2813 D2G02 G2P11
C2B05 D2D07 F2S13
B2S12 D2u11
B2U04 D2sS10
B2U10 D2U06
B2B02 Cc2uU13 D2J13 E2G10
B2P05 C2s04
B2J09 C2502
B2S05 D2U12
B2U06 D2S09
B2S04 D2S08
B2U09 D2U10
B2S10 D2u02
B2B04 D2M02
B2J02 C2B03
C2B08 D2B08 F2U13
D2G08 F2D09 G2D07
F2J06 F2G02
F2S03 F2S05
F2D02 G2M03
F2G12 G2D09
G2P10 G2P05
G2D02 G2u07
E2B02 F2J13 G2P13
E2S513 F2J04 G2G05
E2M10 F2U12 G2D06
PAXE 07XX C2P13 D2D02 E2M03 F2G13
PAXE 08XX B2J04 E2G05 F2M10 G2S09
PAXE 09X X D2G07 G2U13
PAXE 0BXX D2J07 G2B09
E2G13 F2S04
PAXE 0CXX E2B02 F2J13 G2P13
D2J07 G2B09
E2G13 F2S04
PA70 F2S08 G2M04

SY27-2521-3

Test Test Test Test Test
Test Error Message Point A Point B Point C Point D Point E
PA71 F2D04 G2B10
D2D13 G2B07
PA8SO B2P10 E2B07 G2J11
B2MO5 C2S05 E2S02 F2G04 G2u02
E2S13 F2J04 G2G05
B2P12 C2S10
B2P11 F2G03
B2G09 Cc2un
B2D12 Cc2uU10
B2J11 C2U09
B2P13 C2G10
E2B04 G2J09
AO0BC B2J10 E2S05 F2502 G2G02
D2M04 E2S09 F2J05
D2MO05 F2D13
A8BC B2B03 C2D05
OEFF—ACBC B2G13 G2P02
92BC B2D02 E2MO07 G2G10
B2J13 D2G04 F2D12 G2U05 G2J12
E2M10 F2U12 G2D06
B2BO7 C2u04
B2UO7 C2S08
E2G08 G2J13
Intermittent B2B09 B2J06
Problems B2G05 C2407 E2B03
C2U06 E2J02
D2G09 G2G08
E2G09 G2J06
E2U13 G2P12
F2U02 G2S04
{(AD412 Cont) 5-AD-27
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AD413 Adapter-to-1/0 Driver/Receiver Signal Path Check
1. Check continuity between the source test point and the test points for the ports
installed for the failing routine number in the test error message, as shown in the
table below.

2. If an open circuit is found, correct by wire-wrapping together the source test point
and the related port test points.

3. To verify the fix, run the display/printer tests. At 80BC, enter PAPNB; at 81BC,
enter 20B (see AD211). :

¥

Source
Test Error Test Ports Ports Ports Ports Ports Ports
Message Point | 0-3 a7 8-11 |12-15 | 1619 |20-23
PAXE 04XX F2P12 H2D10 | J2D10 H4D10 | JAD10 K2D10 | K4D10
or F2P13 H2B12 | J2B12 H4B12 | J4B12 K2B12 { K4B12
PAXE 0CXX G2G12 K2D09 | K4D09

G2P09 | H2DO9 | J2D09 | H4DOS | J4D09
G2P07 | H2D06 | J2D06 | H4D06 | JAD06 | K2D06 | K4D06
A28B13 | H2D13 | J2D13 | H4D13 [ J4D13 | K2D13 | K4D13

PAXE 04XX | F2P09 H4B02 | JaB02

or F2P10 J2D02 J4D02 K4D02
PAX 'f) rOBXX F2u06 | H2802 | J2BO2 k2802 | K4BO2
PAXEOCXX | F2U07 | H2D02 H4DO02 K2D02

or F2P07 K28B03 | K4B03

PAXE ODXX F2U04 | H2BO3 | J2BO3 | H4BO3 | J4BO3
PAXE 0BXX G2B04 | H2B08 | J2B08 | H4BO8 | J4B08

or G2D05 K2B08 | K4B08
PAXE OCXX G2B08 | H2J07 | J2J04 H4J07 | J4J07 K2J07 | K4J07
or G2D10 ] H2GO8 | J2G08 } H4GO8 | J4G08 | K2G08 | K4GO8

PAXE ODXX G2D11| H2810 | J2B10 | H4B10 | J4B10 | K2B10 | K4B10
G2MO07 | H2G10 | J2G10 | H4AG10 | J4G10 | K2G10 | K4G10

ADA420 Adapter-to-Port Signal Path Check

1. Check the continuity from the center of the 1/0O panel coaxial socket to the
driver/receiver pin, shown in the figure below. Check the I/O socket ground by
checking continuity from the outer part of the I1/O panel coaxial socket to any D08
pin on the display/printer adapter board.

2. If you find an open circuit, determine whether the open circuit is in the cable or in
the board signal path.

a. If the open is in the cable, repair the cable.
b. If the open is in the board signal path, correct by wire-wrapping.

1/0 Panel #1 Cable

07 06 05 04 03 02 01 00

i

1/0 Panel #2
15 14 13 12 11 10 09 08

TFTirifL

D/R
Card Card
Location Pin Pin Location
Y2 BO3 G09 H2
Y2 DO4 DOs H2
Y2 BO5 D07 H2
Y2 D06 J12 H2
Y2 D09 GO09 J2
Y2 B10 D05 J2
Y2 D11 Do7 J2
Y2 B12 J12 J2
23 803 GOo9 H4
Z3 D04 DOS H4
Z3 BO5S D07 H4
Z3 D06 J12 H4
z3 D09 G09 J4
Z3 810 DOs J4
Z3 D11 Do7 Ja
Z3 B12 J12 J4

AD450 Display/Printer Adapter Detailed Description and Data Flow

AD451 Read Operation

1/0 Panel #3

23 22 21 20

19

18

17 16

5-AD-28
D/R

Cable Card Card
Location Pin Pin Location

Y3 BO3 G09 K2

Y3 D04 D05 K2

Y3 BOS DO7 K2

Y3 DO6 J12 K2

Y3 D09 G09 K4

Y3 B10 DOS K4

Y3 D11 D07 K4

Y3 B12 J12 K4

Sections AD451, AD452, and AD453 describe the read, write, and CHIO control opera-
tions. See Figure AD450-1 for data flow.

A program-function request initiates a read operation. An Initiate CHIO command passes
a channel control vector (CHCV), the device address, the record iength (480 or 1920
bytes), and the function to be performed, to the adapter hardware. The adapter then
makes a channel request (using the CHCV) to obtain the Read command from a control

area in processor storage. The Read command is written into the adapter buffer and then
joaded into the data-out register; from there it is loaded into the SERDES (serializer/
deserializer) and transmitted serially-by-bit to the device.

At this point the hardware starts a timeout function. [f the device responds before the
timeout occurs, the timeout function is reset. If the timeout occurs (no response from
the device), the read operation is terminated; bit 7 of the basic status byte is set and an
1/0 interruption is requested.
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| Adapter | j
Status I
—_—
Reg l
u Command I
| Decode |
Tags
—I J Tag I
l > Delay |
4
| AD
Figure AD450-1, Display/Printer Adapter Functional Diagram
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Port 1

Data
to/from 1/0
Port 2

Data
to/from /0
Port 3

Data
to/from 1/O
Port 4

5-AD-29



AD452 Write Operation

S§Y27-2521-3

Data is transmitted from the device serially-by-bit and shifted into the SERDES from the
serial-data-in line. When 26 bits have been accumulated in the SERDES, certain bits such
as busy, data/control, and parity are removed and the remaining 16-bit halfword is trans-
ferred to the data-in register. A buffer storage cycle is initiated, and the contents of the
data-in register are stored into the appropriate alternate buffer. (A halfword is written
into a buffer about every 22 usec.) Because this is a synchronous operation, any out-
standing asynchronous storage request to the other alternate buffer to read data to the
processor is temporarily suspended.

The acceptance of data continues until the alternate buffer is full (256 bytes). At this
point, the hardware does two things. First, the hardware switches to the other alternate
buffer and loads that buffer with either the next 256 bytes from the device for a 1920-
byte transfer or with the final message increment of 224 bytes for a 480-byte transfer.
Second, and concurrent with the first, the hardware makes a channel request (using the
channel control vector originally presented) and transfers the contents of the first alternate
buffer (from the data-out register) to a data area in processor storage. This transfer is done
in burst mode (data chaining) according to the value in the burst length counter (see
ADA453).

When the contents of this alternate buffer have been completely transferred to the
processor, the data transfer stops until the other alternate buffer is full of data (256 bytes
or the final message increment), at which time data transfer starts again. This buffer
alternating action continues until the complete message (480 or 1920 bytes) has been
transferred to processor storage.

After the last data transfer has occurred, the adapter makes another channel request
{using the original channel control vector) to store the cursor record pointer (which has
been stored in the cursor-in register) in processor storage at the next halfword location
following the Read command. The adapter then generates an interruption (by setting bit
7 in the basic status byte) to indicate to the program that the function requested (read)
has been completed. The program then issues a Read Basic Status command to determine
if the read operation was completed without an error. The data-in register receives the
status from the device. The status is stored in one of the empty alternate buffers and is
then available to be read into processor storage by a CHIO operation.

A program-function request initiates a write operation. An Initiate CHIO command

passes a channel control vector (CHCV), the device address, the record length (480 or 1920
bytes), and the function to be performed, to the adapter hardware. The adapter then
makes a channel request (using the CHCV) to obtain the Write command and the cursor
pointer from a control area in processor storage. The Write command is written into the
adapter buffer and then loaded into the data-out register. The cursor pointer is loaded

into the cursor-out register. The adapter then makes another channel request {(using the
CHCV) to obtain the message from a data area in processor storage.

A CHIO operation loads data from processor storage into the halfword data-in register.

A buffer storage cycle is initiated, and the contents of the data-in register are stored in the
appropriate alternate buffer. This operation may stop temporarily if there is an outstand-
ing synchronous storage request to the other alternate buffer to read data out of that
buffer for transmission to the device (from the data-out register and the SERDES).
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The first 256 bytes of the message are written into one of the alternate buffers. This
transfer is done in burst mode (data chaining) according to the value in the burst length
counter (see AD453). When this buffer is full (256 bytes), the adapter does two things.
First, the Write command, which is still in the data-out register, is loaded into the SERDES
and transmitted serially-by-bit to the device. The first halfword of the message is read
from the alternate buffer into the data-out register and then loaded into the SERDES.
After the last bit of the Write command has been transmitted, a halfword is read from the
alternate buffer to the SERDES about once every 33 usec. Second, and concurrent with
the first, the adapter switches to the other alternate buffer and makes a channel request

to load that buffer with either the next 256 bytes for a 1920-byte transfer or with the
final message increment of 224 bytes for a 480-byte transfer. This buffer alternating action
continues until the complete message (480 or 1920 bytes) has been transmitted to the
device.

When the last halfword of the message has been loaded into an alternate buffer and as soon
as one of the buffers becomes available (that is, its contents have been transferred to the
SERDES), the adapter makes a channel request (using the CHCV) to obtain a Poll command
from processor storage, which is the next halfword following the cursor pointer. This Poll
command, which is written into the buffer and transmitted to the device immediately
following the 480- or 1920-byte message, is an end-of-record signal to the device. The
device status is sent to the adapter and stored in one of the alternate buffers. The adapter
then makes a channel request and stores the device status in processor storage in the

next halfword location following the Poll command. The adapter then generates an
interruption (by setting bit 7 in the basic status byte) to indicate to the program that the
function requested (write) has been completed. The program then issues a Read Basic
Status command and examines both adapter and device status to determine if the write
operation was completed without an error.

AD453 CHIO Adapter Operation

The adapter initiates and terminates all channel operations. A burst length counter, which
is set for 128 halfwords (256 bytes), provides for data chaining under one channel grant
signal. The burst length count specifies the minimum number of halfwords to be trans-
ferred between the channel grant signal and the end-of-chain (EOC) signal. An active
release signal causes the adapter to prematurely end the operation and respond to the data
tag signal with EOC. If the adapter detects the release signal when the data tag is active,

the adapter responds to that data tag with a valid signal (assuming this transfer is not the
last data transfer) and then responds to the next data tag with EOC. Once the adapter has
responded to the data tag signal with EQC, it leaves its channel request signal on (assuming
there is more data to be transferred), and waits for a channel grant signal to resume the
CHIO operation.



ADA470 Card Logic Signals

Figures AD470-1 through AD470-6 show the logic signals for cards AD1 through
ADS, respectively; Figure AD470-7 shows cards AD7 through AD12,

AD2 + Ending Lth 2 s07 AD1 | JO7 + Invert Bit 6
AD4 — Ch Grant Low P10 B2 P12 — Data Mode 1 Pwr
ADS + 1920 or 480 Byte Xfer MO07 P11 — TN Wr Cursor
AD2 + B Busy M08 P02 + SERDES Osc
AD2 a— End of Data Lth P13 G09 — Wr Dev
AD4 + Invert Bit6 Jos M10 + Wr Bfr Mode (—Rd Mode)
ADS5 + CHIO CBBit0On PO7 P04 — Ld Bfrin Reg
AD4 — Reset Jo4 G12 — Ld Bfr Out Reg
AD6 + Load Data Out Regs G08 M03 — Gate Dev Status
AD6 + Wrt Poll Latch Set G10 Mo4 — Gate Xmit
AD6 + Adapt Channel 1/O Time J10 D09 + Parity Error
AD2 + A Busy J11 D05 — Ch Req Low (CHIO Req)
AD2 — A Full G02 P09 — EOC
AD2 — B Full J12 BO5 — Valid Halfwd to Wc
AD6 + Channel 1/O Request G13 D11 + Break In
AD6 — End of Chain G03 B12 + T
AD2 + Buffer EOC Lth J02 D12 + T3
AD4 — Valid Halfword . G04 S03 + T6
AD4 + Osc B08 S02 Unused
AD2 — Parity Error GO05 BO3 — Rd Out Cmd
SC5 — Data Tag M02 U12 + Partial Fullset EOD
AD6 + Bit Counter 10 D13 D10 + Hi Buff Adr
AD6 + In Reg Ctr 1 B13 M12 — Res to FSU
ADG6 + Load Data Latch Set J13 D06 — Sel to FSU
AD2 + 480 Xfer uo2 uos — Step Up SAR Tp
AD2 + 1920 Xfer. 7B Act M13 D04 — CHIO Grant
AD2 + B Active U1 B0O2 + CHIO Req 1
— 2 Byte Xfer Tie On JO6—B09 B0O4 — CHIO Not CHIO Grant
AD4 — Set Dev Cmd CHIO Req MO05 B10 Unused
AD4 + Wrt Sample SS On D02 BO7 — Bfr Va!
AD6 + Command Loaded Go7 Uo7 + EDC
AD2 — Ending Latch 1 D07 M09 — SAROutTP1
AD6 — Cmd Response Set CHIO Req S08 U13 — SAROutTP2
AD2 — Ovrn/Undrn P06 S13 Unused
AD2 + Busy Exit P05 S09 Unused
AD5 + Channel I/O Ctr 0 S13 S05 — SABBIt0
AD2 + Early Busy Reset Jo9 uo6 — SABBit1
: S04 — SABBit2
S12 — SABBIt3
uo4 — SABBit4
u1o0 — SAB Bitb
uo9 — SABBit6
S10 — SABBIit7

Figure AD470-1. AD1 Card Logic Signals
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ADS5
AD2
AD5
ADG6
AD2
AD2-AD3
AD3
AD3
AD3
AD3
AD4
SCs
§C5
SC5
AD2
AD2
AD2
AD2

AD2
AD2
AD2
AD3
AD3

AD6
AD4
AD3

AD2
AD2

AD3
AD3
AD3
AD3
AD3
AD3
AD3
AD3

(AD451 Cont—AD470)
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SC5
SC5
SC5
SC5
SC5
SC5
SC5
SC5
SCS5
SC5
SC5
SC5
SC5
SC5
SC5
SC5
SC5
SC5
SC5
AD1
AD1
AD1
AD1
AD1
AD1
AD1
AD1
AD1
AD1
AD1
AD1
AD4
AD4
AD4
AD6
ADS

AD1
AD4

SC5

+ + +

P+ 4+ | + 4+ + + |

+ + |

Data Bit PO Go4
Data Bit 0 JO6

Data Bit 1 GO05
Data Bit 2 D09
Data Bit 3 Go2
Data Bit 4 Jo2
Data Bit 5 B10
Data Bit 6 GO03
Data Bit 7 D12
Data Bit P1 J12
Data Bit 8 M04
Data Bit 9 Po4
Data Bit 10 P02
Data Bit 11 PO7
Data Bit 12 Mo02
Data Bit 13 PO5
Data Bit 14 J11

Data Bit 15 G13
Select Low (Feature Bd) D10
T1 uo2
T3 u10
T6 MD

Rd Out Cmd D05
Break In D06
EOC S08
CHIO Req 1 u13
Wr Bfr Mode (—Rd Mode) S13
Wr Dev Ut
Data Mode 1 Pwr S10
Partial Fullset EOD G09
Hi Buff Adr P09
Reset S05
Set Dev CMD CHIO Req D04
Load CHIO CB Moo
Command Loaded G12
Gate Inbound Jo4—-U12
Bfr Val uo4
Data Tag Delayed uos
Release S09
Tie Up Bit 1 Jog
Tie Up Bit 2 J10
Tie UpBit 4 Go7
Address Bit 5 B0O4
Address Bit6 BO7
Address Bit 7. D02

AD2
C2

Figure AD470-2. AD2 Card Logic Signals .
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B13 — Adapter Bus Bit0
BO9 — Adapter Bus Bit 1
B12 — Adapter Bus Bit 2
BO8 — Adapter Bus Bit3
BOS — Adapter Bus Bit 4
B02 — Adapter Bus Bit5
M13 — Adapter Bus Bit 6
Go8 — Adapter Bus Bit 7
MO5 — Adapter Bus Bit 8
M10 — Adapter Bus Bit9
P10 — Adapter Bus Bit 10
P12 — Adapter Bus Bit 11
P13 — Adapter Bus Bit 12
P11 — Adapter Bus Bit 13
MO07 — Adapter Bus Bit 14
M08 — Adapter Bus Bit 15
uo7 — A Full
uo9 + A Busy
J13 — B Full
S12 + B Busy
MO03 + B Active
D13 + 1920 Xfer. 7 B Act
G10 — End of Data Lth
BO3 + Buffer EOC Lth
JOo5 + 480 Xfer
Jo7 — Parity Error
P06 — Ovrn/Undrn
D07 — Address Compare
S07 — Ending Latch 1
D11 + 5Volit Tie Up — 2K
S03 + Ending Lth 2
uo6 — Data in Parity Chk
S02 — Burst=0 Set EOC TP,
S04 + Early Busy Reset

+ Busy Exit
D08 — Ground

__.?_.__

AD3 — AD5 - AD4
AD3 — ADS —~ AD4
AD3 — ADS5 — AD4
AD3 — ADS

AD3 — ADS

AD3 — ADS5 — AD4
AD3 — AD5 — AD4
AD3 - ADS5 — AD4
AD3 — ADS — AD4
AD3 — ADS — AD4
AD3 — AD5 — AD4
AD3 — AD5 — AD4
AD3 — ADS — AD4
AD3 — AD5 — AD4
AD3 - AD5 — AD4
AD3 —~ AD5 — AD4
AD1

AD1

AD
AD
AD1

AD1
AD1
AD1
AD1
AD1 - AD4
AD1 — AD4
AD4
AD1

AD1
AD4

AD1
AD1
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AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD1
AD1
AD1
AD1
AD1
AD1
AD1
AD1
AD1
AD6
AD6
AD6
AD1
ADG6
AD6
AD6
ADb
ADS
AD6
AD1
AD6
AD1
AD1
AD1
AD1
AD1
AD1
AD6
AD4
AD1
AD4
ADb

Figure AD470-3. AD3 Card Logic Signals

— SABBIt5

+ o+ A+ ||

+

+

Adapter Bus Bit 0

Adapter Bus Bit 1

Adapter Bus Bit 2

Adapter Bus Bit 3

Adapter Bus Bit 4

Adapter But Bit 5

Adapter Bus Bit 6

Adapter Bus Bit 7

Adapter Bus Bit 8

Adapter Bus Bit 9

Adapter Bus Bit 10
Adapter Bus Bit 11
Adapter Bus Bit 12
Adapter Bus Bit 13

Adapter Bus Bit 14
Adapter Bus Bit 16
SAB Bit0

SAB Bit 1

SAB Bit 2

SAB Bit3

SAB Bit 4

SAB Bit6
SABBit 7

T6

in Reg Ctr 1

Load SERDES

Load Data Latch Set

Gate Xmit

Reset Load Data Latch

Set Ser Int Chk

Data Ser In

Insert Cursor 1

Insert Cursor 2

Xmit or Rec Shift Serdes

Gate Dev Status
Wrt Poll Latch Set

Ld Bfr Out Reg

Ld Bfr in Reg

Res to FSU

Sel to FSU

Wr Bfr Mode (—Rd Mode)
CHIO Not CHIO Grant
Gate Dev Status to Bus
Gate CHIO CB to Bus

CHIO Req 1
Overrun

Channel I/O Ctr 0

D11
D09
D10
BO8
DoO7
B10
BO7
D06
D05
B09
BO5
BO3
D02
Do4
B04
B02
u12
S09
S08
Ut
$10
U06
u10
uUo02
B12
G02
G03
Go4
G05
Go7
G09
Jo2
Joa
Jo6
Jos
Jog
Ji2
M08
PO6
s03"
S04
uo4
Mo02
M03
Mo4
J13
J11
PO7

AD3
D2

B13
D12
D13
Go8
G13
Jo7
Mo5
$12
Mo9
P09
M10
P10
s13
u13
M12
P12
P13
S02
P11
07
uo9
S05
uos
Uo7
mM13

+ 4+ + 4+

Bad Parity OR‘ed

Bad Serdes Parity
Avail and Ready.

SERDES Out Bit 20
Serial Out Bit On

SERDES Out Bit 23

Gate Data or CHIO CB to Bus

Bfr in Bit P1 TP
BfrinBitO TP
Bfrin Bit 1 TP
Bfr in Bit2 TP
Bfrin Bit3 TP
Bfrin Bit4 TP
Bfr in Bit 5 TP
Bfrin Bit6 TP
Bfr in Bit 7 TP
Bfr in Bit P2 TP
Bfr in Bit8 TP
Bfrin Bit3 TP
Bfr in Bit 10 TP
Bfrin Bit 11 TP
Bfr in Bit 12 TP
Bfr in Bit 13 TP
Bfr in Bit 14 TP
Bfr in Bit 15 TP
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AD4
ADB6
AD6
ADS5 — AD6
AD6
AD6
AD5
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AD5
ADS
AD6
AD1

SC5

SC5

SC5

SC5

SC5

AD6
AD6
AD2
AD3
AD6
AD1
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD5
AD6
AD6
SC5

AD1

Figure AD470-4. AD4 Card Logic Signals

Store Cursor

Channel /O Ctr 0
Timeout or Avail

CHIO CB Bit 0 On
Halt Tag

Address Tag

Data Tag

1/0 Tag (HW)

Ch Grant Low

Command Loaded

Transmit Set CHIO Req

Ovrn/Undrn

Bad Parity Ord

Valid CH10 Halfword Data

CHIO Req 1

Address Compare

Parity Error

Data In Parity Chk
Adapt Bus Bit 0

Adapt Bus Bit 1

Adapt Bus Bit 2

Adapt Bus Bit 5

Adapt Bus Bit 6

Adapt Bus Bit 7

Adapt Bus Bit 8

Adapt Bus Bit 9

Adapt Bus Bit 10
Adapt Bus Bit 11

Adapt Bus Bit 12

Adapt Bus Bit 13

Adapt Bus Bit 14

Adapt Bus Bit 15

Set Dp Complete

Load Data In Regs

Adapt Channel 1/0 Time

System Reset

Parity Err

S13
§$10
D09
u10
P02
D06
D02
S03
808
U12
U13
P05
J13
Go4
G10
M02
BO3
Jo2
uos
S08
P06
Mos8
P04
Uo7
DO7
B10
D12
B12
Mo3
D13
D10
B09
Jo7
S07
S05
D04
BO5

Go7

S04

Go3

AD4
E2

§$Y27-2521-3

M10 + Data Tag

GO05 — Reset

S02 — Set Dev Cmd CHIO Req
B02 — Idle Poll

J10 + Idle Poll

D05 + Osc

D11 + Load CHIO CB

G09 + Response Delay

BO4 + /0

G08 + CHIO Op Latch Set
MO7 + Wrt Sample SS On
G02 — Ch Grant (CHIO) Pass
Mo4 — Overrun

G13 + Stop Poll

vo2 — Gate Adapt Status to Bus
S09 + Gate CHIO CB to Bus
uod — Stop Poll 1M SS On
S12 + CHIO CB Bit 0 to Bus
uo6 + invert Bit6

BO7 — Ch Grant Low

B13 + Data Tag Delayed

M13 — IRR

P13 — Int Req/Bus In (0-7, P)
uos — Valid Halfword

Jo4 — Osc Output

JOS — Stop Poll in TP

G12 + Adapt |/O Time TP
P12 —

P09

ADS5 — AD2

ADS — AD6 — AD1 —- AD2
ADS5 — AD6 — AD1 — AD2
ADS — AD6

ADS —~ ADB

ADS — AD1

ADS5 - AD2

AD6

AD6

AD6

AD6 — AD1

ADS5
ADS
ADS
ADS — AD3
ADS
ADS5
AD1
AD6 — AD1
AD6 — AD2
SC5
SC5
AD1
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AD3
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD2
AD6
AD6
AD6
AD6
AD6
AD6
AD6
AD1
AD6
AD6
AD6
AD6
AD6
AD6
ADS
AD4
AD4
AD4
AD4
AD4
AD4
AD1
AD4
AD4
AD4
AD4
AD4
AD4
AD4
AD3

Figure AD470-5. AD5 Card Logic Signals

| + + + | + | |

+ | + + | 1+ <+ 7|

e

!
4

+ +

Gate Data or CHIO CB to Bus

Adapt Bus Bit 0
Adapt Bus Bit 1

Adapt Bus Bit 2

Adapt Bus Bit 3

Adapt Bus Bit 4

Adapt Bus Bit 5
Adapt Bus Bit 6

Adapt Bus Bit 7

Adapt Bus Bit 8

Adapt Bus Bit 9

Adapt Bus Bit 10

Adapt Bus Bit 11

Adapt Bus Bit 12

Adapt Bus Bit 13
Adapt Bus Bit 14

Adapt Bus Bit 15

Clear Channel 1/0 Counter
Load Out Regs

Transmit

Rec Bit Timer 8

Bit Counter 10

Wrt Load CHIO Ctr

Cmd Response Set CHIO Req

TN Wr Cursor

Xmit Step CHIO Ctr

Wrt Poll Latch Set

Load SERDES

Wrt Load Cursor Adr Reg

Gate Dev Status to Bus

Load Data Latch Set

Adapt Channel 1/O Time

Overrun

Stop Poll

Gate Adapt Status to Bus

Gate CHIO CB to Bus

Stop Poll 1M SS On

CHIO CB Bit 0 to Bus

invert Bit 6

Load CHIO CB

Data Tag
Reset

Set Dev Cmd CHIO Req

idle Poll

idie Poll

Osc

SERDES Out Bit 20

D13
S09
S$10
S12
U13
S13
D05
D06
G10
107
J10
Go09
uos
G13
Mo4
P11
P06
BO7
D02
BO3
Jo9
J11
B13
D07
GO03
G12
B09
BOS
J12
Mo05
D12
$02
D10
S04
B10
Jos
P05
GO05
M09
ut1
U12
M10
Go4
J13
M13
B12
D09

S05

Jo2

G02

PO4

M12

ADS
F2

B0O4
B02
D11
BO8
§08
uo2
D04
Mo7
Jo4
Mo2
M08
uio
Gos
Go7
Jo6
P13
P12
P10 (A)

P09 (B)

P07 (C)

—

Uo7 (D)

U06 (E)

Uo4 (F)

S03

P02 ——

MOBT

P+ 10

+

1

I+ + 1+ + 1 |

insert Cursor 1

Insert Cursor 2

Gate Inbound

1920 or 480 Byte Xfer

Step Poll Ctr Up

AD Response Latch Set

Idle Poll Strobe Dev Status
Set Op Complete

Store Cursor

Channel 1/O Ctr O

Timeout

CHIO CB Bit 0 On

Parity Valid

Carry 2048
Borrow 2048
3277 Dev Adr Bit 1 On

3277 Dev Adr Bit 2 0On

3277 Dev Adr Bit 4 On

3277 Dev Adr Bit 8 On

3277 Dev Adr Bit 16 On

3277 Dev Adr Bit 4 On

3277 Dev Adr Bit 8 On

3277 Dev Adr Bit 16 On

Rd Timeout SS On

S$Y27-2521-3

(A)
(B}
(C)
(D)
(E)

(F)

AD3
AD3
AD2
AD6 — AD1
AD6
AD6
AD6
AD4
AD6 — AD4

AD6 — AD4 — AD1 — AD3

AD6

AD6 — AD4 —- AD1

SC5

AD7 — AD12
AD7 — AD12

AD8 — AD10— AD12

AD9 — AD10

AD11 — AD12

AD7 — AD9 - AD11
AD7 — AD8 — AD11 — AD12

AD7 — AD8 — AD9 - AD10

(ADA470 Cont)
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AD7 — AD12
AD7 — AD12
AD7 — AD12
AD3
AD3
AD3
AD3
AD3
ADS
ADS
AD5
ADS
ADS
ADS
AD5S
ADS
AD4
AD4
AD4
AD4
AD4
AD4
AD4
AD4
AD4
AD4
AD4
AD1
AD1
AD7 — AD12

+ + + o+ 4

+

+ 4+ + F 4+ |+

I+ + 1

I+ + 1|

1

3277 Data To Mpx 0123 (0—15)
3277 Dev Avl or Bsy 0123 (0—15)

3277 Data to Mpx 0123 (16—-31)

Bad SERDES Parity

Avail and Ready

SERDES Out Bit 23

Serial Out Bit On

SERDES Out Bit 20

1920 or 480 Byte Xfer
Step Poll Ctr Up

Rd Response Latch Set

Idle Poll Strobe Dev Status

Store Cursor

Channel 1/O Ctr 0

Timeout

CHIO CB Bit 0 On

Response Delay

1/0

CHIO Op Latch Set

Wrt Sample SS On

Ch Grant Low

Data Tag Delayed
Data Tag

Reset

Set Dev Cmd CHIO Reg

Idle Poll

Idle Poll

SERDES Osc

CHIO Grant |

3277 Dev Avl or Busy 0123 (16—31)

Figure AD470-6. ADG6 Card Logic Signals
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P09
B04
G12
Go3
BO7
B0O9
Mo02
D07
BOS
Mo4
S04
B10
GO05
M08
MO05
BO3
Joé
Jo9
J13
G10
J1n
B12
D06
S09
uo2
P13
B13
D12
uo9
D05

J12

S05

P05

uo4

Uo7

s10

B02

AD6
G2

PO7
D11
D10
MO07
BO8
G13
u10
PO4
U13
S03
Jo4

P11

S08
(Sh R
Jo7

D13
Uo5
Jo2

S12
M03
S13

M13
M12
Go7
P06
P10
D09
G02
U12
P12
Gos
J10

P02
Do4
D02
Jos

Go4

S02

M09

+h | |+ o+ +

I+ + |
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3277 Data to Port

3277 Strobe Dev Avail and Busy

3277 Set Busy

3277 Gt Dev Avail to Mpix

3277 Set Dev Available

End of Chain

Load Data Out Regs

Data Ser In

Reset Load Data Latch

Xmit or Rec Shift SERDES

Gate Data to Bus
in Reg Ctr 1
Wrt Poll Latch Set

Load SERDES

Wrt Load Cursor Adr Reg

Gate Dev Status to Bus

Load Data Latch Set

Load Data In Regs

Clear CHIO Counter

Load Out Regs

Transmit

Rec Bit Timer 8
Bit Counter 10

Wrt Load CHIO Ctr

Cmd Response Set CHIO Req

Store Cursor Adr CHIO Req

Xmit Step CHIO Ctr
Adapt Channel 1/0 Time

Command Loaded

Transmit Set CHIO Req
Set Ser Int Chk

Valid CHIO Halfword Data

Channel 1/0 Request

Reset Bit Counter SS On
Idle Poll Set Xmit Latch
Xmit Reset Bit Gounter TP
Timeout or Avail

AD7 — AD12
AD7 — AD12
AD7 - AD12
AD7 —AD12
AD7 — AD12
AD1
AD1
AD3
AD3
AD3

AD5 —AD1 - AD3
AD5 — AD3

ADb5

AD5 — AD3

ADS5 — AD1 — AD3
AD4

AD5

AD5S

ADS

ADS

AD5 — AD1

ADS

AD5 — AD1

ADS
ADS5 — AD4 — AD1
AD4 — AD1 — AD2
AD4
AD3
AD4
AD1

AD4
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ADS
ADS
ADS
AD6
AD6
AD6
AD6
AD6
SCb

ADS
ADS
ADS
AD6
AD6
AD6
AD6
AD6
SC5

ADS
ADS5
ADS
AD6
AD6
AD6
AD6
AD6
SC5

ADS
ADS
ADb
AD6
AD6
AD6
AD6
AD6
SC5

*Aand D = D02, B and E = B02, Cand F = BO3

+

I+

+

+

1+

+

+

I+

+

3277 Dev Adr Bit 1 On B12 AD7 D09
3277 Dev Adr Bit 2 On D10 03 B08
3277 Dev Adr Bit 4, 8, 16 On *(D,E,F) H2 G09
3277 Data to Port D06 D05
3277 Strobe Dev Avail and Busy B10 D07
3277 Set Busy Gos J12
3277 Gt Dev Avail to Mplix G10 J13
3277 Set Dev Available JO7 B09
Gate Intf Drv on (VE) D13 D08
Unused D04 D03
Unused BOS B06
Unused BO4 B11
r J11
3277 Dev Adr Bit 1 On B12 ADS D09
3277 Dev Adr Bit 20n D10 47 BO8
3277 Dev Adr Bit 4, 8, 16 On *(AE,F) 42 Go9
3277 Data to Port D06 D05
3277 Strobe Dev Avail and Busy B10 Do7
3277 Set Busy GO8 J12
3277 Gt Dev Avail to Mplx G10 J13
3277 Set Dev Available Joz BO9
Gate Intr Drv on (VE) D13 D08
Unused DO4 D03
Unused BO5 BO6
Unused BO4 B11
r J11
3277 Dev Adr Bit 1 On B12 AD9 D09
3277 Dev Adr Bit 20n D10 811 B08
3277 Dev Adr Bit 4, 8, 16 On *(D,B,F) H4 G09
3277 Data to Port D06 D05
3277 Strobe Dev Avail and Busy B10 D07
3277 Set Busy Go8 J12
3277 Gt Dev Avail to Mpix G10 J13
3277 Set Dev Available Jo7 B0S
Gate Intf Drv on (VE) D13 D08
Unused Do4 D03
Unused B80S B06
Unused BO4 B11
I_ J11
3277 Dev Adr Bit 1 On B12 AD10 D09
3277 Dev Adr Bit 2 On D10 12-15 BO8
3277 Dev Adr Bit 4, 8, 16 On *(A,B,F) Ja G09
3277 Data to Port D06 D05
3277 Strobe Dev Avail and Busy B10 D07
3277 Set Busy Go8 J12
3277 Gt Dev Avai! to Mplx G10 J13
3277 Set Dev Available Jo7 B09
Gate Intf Drv on (VE) D13 D08
Unused D04 D03
Unused BO5 B06
Unused B0O4 B11
J11

—

Figure AD470-7 (Part 1 of 2). AD7-AD12 (Driver/Receiver) Card Logic Signals

3277 Data to Mpx 0123(0-15)

3277 Dev Avl or Bsy 0123(0-15)—

Common Data to Port O

AD6
AD6
Y2803

Common Data to Port 1

Y2D04

Common Data to Port 2

Y2B05

Common Data to Port 3

Y2D06

Unused
Unused
Gnd
5V

- 5V

8.5V

3277 Data to Mpx 0123(0-15)

3277 Dev Avl or Bsy 0123(0-15)

Common Data to Port 4

1/0
Coaxial
Cables

AD6
AD6
Y2D09

1/0 Gate Panel

©0 OO OO 0

Common Data to Port 5

Y2810

Common Data to Port 6

Y2D11

Common Data to Port 7

Y2D12

Unused

Unused

Gnd
5VtoK2________AD11
5V

8.5V to K2 AD11

3277 Data to Mpx 0123(0-15)

3277 Dev Avl or Bsy 0123{0-15) —— —

Common Data to Port 8

AD6
ADG6
Z3803

Common Data to Port 9

Z3D04

Common Data to Port 10

Z3B05

Common Data to Port 11

Z3D06

Unused
Unused
Gnd
5V

5V
8.5V

3277 Data to Mpx 0123(0-15)

3277 Dev Avl or Bsy 0123(0-15)
Common Data to Port 12

1/0
Coaxial
Cables

AD6
AD6
23D09

1/0 Gate Panel

Z3B810

Common Data to Port 13
Common Data to Port 14

Z3D11

Common Data to Port 15

Z3D12

Unused
Unused
Gnd

5V to K4,
5V
85VtoKA_____ AD12

AD12

REA 06-88481
$Y27-2521-3
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AD5 -~ 3277 Dev Adr Bit 10n B12 AD11 D09
AD5 — 3277 Dev AdrBit 20n D10 16-19 B0O8
AD5 — 3277 Dev Adr4, 8,16 On *(D,E,C) K2 G09
AD6 + 3277 Data to Port D06 D05
AD6 — 3277 Strobe Dev Avail and Busy B10 D07
AD6 — 3277 Set Busy G08 J12
AD6 + 3277 Gt Dev Avail to Mpix G10 J13
AD6 — 3277 Set Dev Available Jo7 BO9
SC5 + Gate Intf Drvon (VE) D13 D08
Unused D04 D03
Unused BO5 B06
Unused B0O4 B11
l—-— J11
AD5 - 3277 Dev Adr Bit 1 On B12 AD12 D09
AD5 - 3277 Dev Adr Bit 20n D10 20-23 BO8
AD5 — 3277 Dev Adr Bit 4, 8, 16 On *(A,E,C) K4 G09
AD6 + 3277 Data to Port D06 D05
AD6 — 3277 Strobe Dev Avail and Busy B10 DO7
AD6 — 3277 Set Busy Go8 J12
AD6 + 3277 Gt Dev Avail to Mplx G10 J13
AD6 — 3277 Set Dev Available Jo7 BO9
SC5 + Gate Intf Drv on (VE) D13 D08
Unused D04 D03
Unused BOS BO6
Unused BO4 B11
—  J11

*Aand D =D02, Band E = BO2, Cand F = BO3

Figure AD470-7 (Part 2 of 2). AD7-AD12 (Driver/Receiver) Card Logic Signals

$Y27-2521-3
REA 06-88481

3277 Data to Mpx 0123(16-31) —_ AD6
3277 Dev Avl or Bsy 0123(16-31) AD6
Common Data to Port 16

Common Data to Port 17

Common Data to Port 18

Common Data to Port 19

Unused
Unused
Gnd
5V

5V
8.5V

3277 Data to Mpx 0123(16-31) ————— AD6
3277 Dev Av! or Bsy 0123(16-31) ADB6
Common Data to Port 20

Common Data to Port 21

Common Data to Port 22

Common Data to Port 23

Unused
Unused
Gnd
5V

5V
8.5V

Y3803

Y3D04

Y3805

Y3D06

i1/0
Coaxial
Cables

Y3D09

1/0 Gate Panel

EOOOO00 0

Y3810

Y3D11

Y3D12
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AD500 Attached Device Information

@

The following devices can be attached to the display/printer adapter:

Displays:
3277 Display Station, Model 1 (480-character display)

3277 Display Station, Model 2 {1920-character display)
3732 Text Display Station

Printers:

3284 Printer, Models 1 and 2 (up to 40 cps)

3286 Printer, Models 1 and 2 (up to 66 cps)

3287 Printer, Models 1 and 2 (desk top printer)

3288 Line Printer, Model 2 (132 characters per line; up to 155 ipm)
3736 Printer

129 Card Data Recorder (RPQ MK6956)

When these devices are attached to an 8100, the basic device MIM contains changed or
additional pages. These pages alter that MIM to reflect attachment to an 8100. The
title on the cover page designates the presence of these changes, as well as the following
form numbers:

Attached Device Basic MIM Attachment Pages*
32771,-2 SY27-2314 SY27-2522
3284-1, -2 SY27-2315 SY27-2523
3286-1, -2 SY27-2315 SY27-2523
3287-1,-2 SY27-0171 SY27-2524

3288-2 SY27-2401 SY27-2625

3732 SY33-0048 —

3736 SY33-0050 -

129(RPQ MK6956) - SY27-2552

*Pages added to the basic MIM that provide online test information for the 32XX when attached to
an IBM 8100 System.

SY27-2521-3

{AD470 Cont—ADS500)
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Chapter 5. MAP Reference Information
Bring Up
(BU)
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Introduction

S$Y27-2521-3

This part of the manual contains information relating to the processor instruction/
execution (I/E) unit, storage, and basic operator panel (BOP) of the 8130/8140 Processor.
It describes the basic and extended bringup (BU) tests and how to run them to verify
correct processor and BOP functions. When used in conjunction with the BU MAP, it
enables you to perform fault isolation for failures caused by components of the 8130/
8140 processor 1/E unit, floating-point processor (if present), storage, BOP, and BOP
adapter.

This information is divided into five sections:

1. General Information (BU100—130): Contains information related to processor
I/E unit, progessor storage, BOP hardware components, and physical addressing.
It also contains basic operational theory as well as repair strategy unique to the BU
MARP and its associated reference information.

2. Bringup and Basic Operator Panel Tests (BU200—260): Contains test information,
certain unigue test procedures, and lists action plans for failures not readily detected
by the BU MAP,

3. Intermittent or Random Failure Strategy (BU300—350): Discusses intermittent or
random failures and the action plans used to repair them.

4. Signal Paths and Detailed Operational Description (BU400—480): Uses diagrams
and charts to show wiring and signal paths, and contains a detailed description of
the processor I/E unit and processor storage, as well as the basic operator panel.

5. Adjustment, Removal, Replacement, and Voltage Check Procedures (BU500—532):
Contains reference information used for FRU replacement, troubleshooting, repair
procedures, and voltage checks.
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