






































































































































































































5.9 SNA INFORMATION 

5.9.1 Session Control 

Session Control (SC) requests are sent from the host to 
establish and maintain a session with 3274. Session Con­
trol also provides facilities to clear data flowing within a 
session after a catastrophic error occurs and then to 
resynchronize the data flow after such an error. All 
Session Control commands supported by 3274 are trans­
mitted on the expedited flow. The specific SC function is 
identified by the first byte of the Request Unit (RU). The 
SC functions supported by 3274 are listed in Figure 5-25. 

Function BU Byte Support 

Activate Physical Unit (ACTPU) X'11 ' Outbound 
Deactivate Physical Unit (DACTPU) X'12' Outbound 
Activate logical Unit (ACTlU) X'OD' Outbound 
Deactivate logical Unit (DACTlU) X'OE' Outbound 
Bind X'3l' Outbound 
Unbind X'32' Outbound 
Clear X'Al' Outbound 
Start Data Traffic (SOT) X'AO' Outbound 

Figure 5-25. Session Control Functions Supported by 3274 

THO TH1 

0 2 3 4 I 5 6 7 reserved 

5.9.2 Data Flow Control 

Data Flow Control (DFC) requests are passed between the 
application program and 3274 to provide control over 
session data flow. Data Flow Control functions are identi­
fied by the setting of the RU type bit to 8'1' and the Sub­
system Control bit to 8'0'. The DFC requests listed in 
Figure 5-26 are supported by 3274. 

Function Flow RU Byte Support 

Cancel Normal X'83' Inbound/Outbound 

Bid Normal X'C8' Outbound 

Chase Normal X'84' Outbound 
Signal Expedited X'C9' Inbound/Outbound 
SHUTD Expedited X'CO' Outbound 
SHUTC Expedited X'Cl' Inbound 
lUSTAT Normal X'04' Inbound 
RTR Normal X'05' Inbound 

(lU types 1,3) 

Figure 5-26. Data Flow Control Requests Supported by 
3274 

5.9.3 Transmission Header 

The format of the transmission header is shown in 
Figure 5-27. 

TH2 TH3 TH4 TH5 

OAF' OAF' SNF �S�~�Q� NUM 

l4 L L6 L 7 -- (O/normal·l /expedited)-l Expedited Flow Indicator 

Always 1 I Mapping Field, 

see Note below 

3 

2 FID2 FIELD = b'OO10' 

�O�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�-�~� 

Note: Mapping Fields 

Bits 4 5 
0 0 Middle of segment 
0 1 Last of segment 

0 First of segment 
Whole segment 

Figure 5-27. Transmission Header Format 
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5.9.4 Request/Response Header 

The format of the request/response header is shown in 
Figure 5-28. 

RHO RH1 RH2 

10 11 1213141516171 0 11 121314151617101112131415161;1 

0/REO-1 /Response ----------! I 
RUType-----------------------------

Subsys Control Indicator ------------------ 2 

Reserved --------------------------------- 3 

Format I nd i cator ---------------------------- 4 

Sense (SO I) ------------------------------------ 5 

Begi n Chain --------------------------------------- 6 

End Chai n ------------------------------------------- 7 

Definite Response 1 -------------------------------------0 
Reserved ------------------------------------------------

Definite Response 2 ---------------------2 
E xcepti on Response -------------------------------------------- 3 

Reserved ------------------------------------------------------ 4 

Reserved ----------------------------------------------------------- 5 

Oueued Response I nd i cator ----------------------------------------------- 6 

Paci ng R eq uest/R esponse I nd icator ------------------------------------------- 7 

Begin Bracket ----------------------------------------------------------___ 0 
End Bracket--------------------______________________________________________ _ 

Change Di rection --------------------------------------------------------------_ 2 

Reserved -------------------------------------------------------------------- 3 

(Code Selection I nd) OlE BCD I C-1 I ASC 11------------------------------------------------ 4 

Reserved ---------------------------------------------------------__________________ 5 

Reserved -------------------------------------------------------------------------- 6 
Reserved ____________________________________________________________________________ 7 

Note: RUO Bits 1 and 2 - RU Type/Subsystem Control Indicator 

Session Control 
1 
o 
o 

o 

o 

Data Flow Control 
Network Control (not implemented) 
FM Data 

Figure 5-28. Request/Response Header Format 
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5.9.5 SNA Definitions 

3274 - PU.T2 
For all PIUs sent and received, the transmission 
header (TH) format is a FID2. (See Figure 5-27) 
for the layout for F I D2 TH.) 

3274 - FM Profile 3 

SNRM 

RR 

ACTPU 

RR 

ACTLU 

RR 

8ind 

RR 

Clear 

RR 

SOT 

RR 

Primary LU half-session and secondary LU half­
session use delayed control mode and immediate­
response mode. These half-sessions support the 
following DFC functions: 

Cancel 
Signal 
LUSTAT (allowed secondary to primary 
only) 

Chase 
SHUTD 
SHUTC 
RSHUTD 
Bid and RTR (allowed only if brackets are 
used) 

The FM usage fields defining the options for 
Profile 3 are: 

Chaining use (primary and secondary) 
Request mode selection (primary and 
secondary) 

Chain response protocol (primary and 
secondary) 

Compression indicator (primary and 
secondary) 

Send EB indicator (primary and secondary) 

Frame Address Control TH 

7E Cl 93 

7E Cl 11 

7E Cl 00 2FOOOOOOOOOl 

7E Cl 11 

7E Cl 22 2FOO02000001 

7E Cl 31 

7E Cl 44 2FOO02010001 

7E Cl 51 

7E C1 66 2FOO02010002 

7E C1 71 

7E Cl 88 2FOO010l0001 

7E C1 91 

RH 

FM header usage 
Brackets 
Bracket termination rule 
Alternate Code Set Allowed indicator 
Normal-flow send/receive mode 
Recovery responsibility 
First speaker (for bracket protocol) 
Contention resolution 

3274 - TS Profile 3 
Profile 3 specifies the following session rules: 

Primary - secondary normal flow is paced. 
Sequence numbers are used on normal flows. 
Clear and SDT are required. 
RQR and STSN may be used. 

LU Types 
LU1 

LU2 
LU3 

Printer 3289 (LYNX), 3287 (6AHIA­
Feature only) 
Display 3278 (D), 3279 
Printers ANR - 3284,3286,3288 

N DS - 3289, 3287 

5.9.6 SD LC/SNA Command to Start a Session 

Figure 5-29 shows the SDLC/SNA commands required to 
initialize a session with LU1 (DAF of 2). Only the requests 
are shown, but the SDLC receive count has been updated 
whenever a line direction change occurs to account for a 
positive response from the secondary station. 

It should be noted the requests/responses do not carry 
the SDLC poll/final bit. The lines, in all cases, are turned 
around by the R R (SD LC) cmd after every response/request. 

RU BCC Frame 

277A 7E 

3000 7E 

688000 110101050000000001 0289 7E 

3000 7E 

688000 000101 1268 7E 

3FFC 7E 

688000 3101030381 A03080 94FF 7E 
0001858700000200 
0000000018501850 
02000006F3C58283 
C50900 

399F 7E 

688000 Al C62E 7E 

388E 7E 

688000 AO 

3559 7E 

Figure 5-29. SDLC/SNA Commands Required to Start Session with LU1 
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5.10 SDLC/SNA ERROR INFORMATION 

5.10.1 Exception Response with Sense Data 
Included 

The exception responses for SDLC/SNA are shown in 
Figure 5-30. 

F A C I ...... -...-,... 
....... .-,.... 

...-,.... ,.... ...--...--,.... 
~ 

THO TH1 TH2 TH3 TH4 

-
-----

0 1 2 3 

- ----
4 5 6 

t 
Sense Data 

Included 

------
-

7 0 1 

-

2 

--
-
3 

t 

-.-

4 

Excepti on/E rror 
Response 

Note: SOl and £XR/FRR bits are on for sense information. 

Figure 5-30. SDLC/SNA Exception Responses 
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5.10.2 SNA Sense Codes 

Each major error code has modifiers for further description 
in sense byte 1. Following are the modifier codes supported 
and the controller or terminal condition causing the negative 
response to be returned. 

Sense 
Byte 
One Description 

Path Error X'SO' 

X'04' Unrecognized DAF' 
Controller does not have a terminal adapter for the DAF address. 

X'05' - NO SESSION 
o A Bind has not been received or accepted by the 3274. 

o A request other than Bind is sent to an SLU which has already accepted a Bind, 
and the OAF' is not X'OO' or the OAF in the accepted Bind. 

X'OS' - PU NOT Active 
The 3274 has not received or accepted an ACTPU, or a control condition 
caused an internally generated DACTPU. 

X'Og' - LU NOT Active 
The 3274 has not received or accepted an ACTLU, or a control condition 
caused an internally generated DACTLU. 

X'OF' - Invalid Address Combination 
A request was addressed to the PU (DAF'=X'OO'), and the OAF was not SSCP 
(OAF'=X'OO') . 

RH Error X'40' 

X'06' - Exception Response Not Allowed 
L1C carried exception response when Bind specified definite response. 

X'07' - Definite Response Not Allowed 
L1C carried definite response when Bind specified exception response or -., L1C 
carried definite response. 

X'OA' - No-Response Not Allowed 
A chain element did not have DR1, DR2, or the exception bit set to 1. 

X'OF' - Format Indicator Not Allowed 
An FM request received by the 3274 indicated formatted header included. 

State Error X'20' 

X'01' - Sequence Number Error 
The sequence number of the normal flow request did not match the number expected 
by the 3274. 

X'02' - Chaining Error 

Chain elements were out of protocol sequence. 

X'03' - Bracket State Error 
A Bracket state error occurred. 

X'04' - Direction Error 
A normal flow without begin bracket was received while the 3274 was in Send state. 

X'05' - Data Traffic Reset 
An FM or DC request was received before an SDT was received or accepted. 
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Sense 
Byte 
One Description 

X'03' - Function Not Supported. 
• Unsupported Session Control Request 
• Unsupported Data Flow Control Request 
• SIGNAL Code is not X'00010000' 
• Network Control Request 
• FM Data Stream 
• Invalid Command 

- Data Following a Read, RM, RMA, or EAU command 
- For LU type 3, any Read, RM or RMA command. 

X'OS' - Parametp.r Error 
Invalid address following SBA, RA, or EUA order (SBA, RA, or EUA order without. 
parameters), or SCS parameter error. 

X'07' - Category Not Supported 
• An FMD request from the SSCP was received by a SLU which has an attached 

device without a keyboard. 

• An unsupported network service message received. 

Request Reject X'OB' 

X'01' - Resource Not Available 
• LU type 2, A printer is not allowed by the Authorization Matrix 

• For LU type 1 or 3, Bind reject because printer is authorized for Local 
mode only. 

X'02' - Intervention Required (on principal device). 
• For LU type 2, security key is tuned off 

• For LU type 1 or 3, printer condition such as end of form, paper jam, printer 
cover up, or hold time out. 

X'05' - Session Limit Exceeded 
A Bind was received whose OAF' differs from the PLU already bound. 

X'OA' - Permission Rejected 
Display or printer power is off. The SSCP will not be notified when the device 
powers on. 

X'11' - Break 
Sent on LU type 1 when the operator depresses the printer Hold Print key followed 
by Cancel key, if a chain has not completed printing. 

X'13' - Bracket Bid Reject - (No RTR) 
Returned by LU type 2 to a BI D or BI D with Begin Bracket if the display has won 
contention and started a bracket. 

X'15' - Function Active 
Bind reject if the same OAF' already has an accepted Bind to the SLU. 

X'1 B' - Receiver in Transmit Mode 
• The SLU is Between Bracket but a data key has been depressed. 

• An FM message was received from the SSCP while the display was owned by the 
PLU-5LU session or is in Test mode. 

• An SSCP FM message is rejected if local copy is taking place while the SSCP-SLU 
session owns the display. 
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Sense 
Byte 
One Description 

X'l C' - Request Not Executable 
The 3274 or 3276 has a nonrecoverable error. 

X'21' - Invalid Session Parameters 

• Bind parameters do not match the 3274 Bind checks. 

X'29' - Change Direction Required 
A 3270 read-type command was received without a Change Direction, or with 
an End Bracket. 

X'2A' - Presentation Space Altered, Request Executed 
An LU type 2 3277 attached to a 3274 has a reset keyboard, and tried to enter while 
in receive state. 

X'2B' - Presentation Space Integrity Lost 
• A temporary error has occurred; for example, parity check in device, 

• An operator has cleared the display by switching to SSCP-SLU session or Test mode 
and returned to PLU-SLU session. 

X'2D' - SLU Busy 
• LU type 2 Display is owned by SSCP-SLU session or Test mode. 

• LU type 2 Display is busy doing an operator-initiated local copy. 

• LU type 2 3277 attached to 3274 is busy with a Back Tab. 

X'2E' - Intervention Required at SubSidiary Device. 
For LU type 2, a printer being copied to from a host-initiated print has intervention­
required type error. Refer X'0802'. Printer power off or not attached to the controller 
is included in this category. 

X'2F' - Request Not Executable Because of LU Subsidiary Device. 
For LU type 2, a printer being copied to has a nonrecoverable error. 

X'4A' - Presentation Space Altered, Request Not Executed 
Refer to X'2A'. 

X'31' - LU Component Disconnected 
This response is returned if the device attached to the 3274 cannot be contacted 
by a device poll. This is due to device power off, cable detached from the con­
troller port, or connecting cable broken. 

X'43' - Required Function Manager Synchronization Not Supplied 
For LU type 2 or 3 chains having the print bit on, must be definite response or 
exception response chain must carry CD. 

5.10.3 Logical Unit Status (LUSTAT) 

LUSTAT provides a means for the SLU to report excep­
tion conditions or status when the SLU is not in Receive 
state (a negative response is used when the SLU is in 
Receive state). Following are the CD settings that accom­
pany LUSTAT and the state changes, if any, that occur: 

SLU State CD State 
When LUST A T Sent Setting Change 

BETB CD may be set None 

ERPl CD not set None 

Send CD set for to Receive 
principal device 

CD not set for None 
subsidiary device 

I nbound LUST ATs are sent with exception response by 
the 3274. 
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Programming Note: An LUSTAT showing power off sent 
while in Send state carries CD. An L USTA T that shows 
power on cannot be sent until the PLU causes an SLU state 
change to (S, *R). 

The following status codes will be used by 3274 to 
send information to the PLU, on the PLU-SLU session. 

Value 

X'00012000'* 

X'00020000' 

X '081 C2000' * 

X'08280000' 

X '0831 0000' 

X'08012000'* 

Explanation 

Device now available; presentation space 
not destroyed. 

Device has received CD, but has no input 
mechanism. 

Component Failure; Permanent Error. 

Device available; presentation space 
integrity lost. 

Principal device is powered off or 
disconnected. 

Printer has been removed from configured 
status. 

*Where 2 specifies whether the status refers to the principal or 
subsidiary device. (Refer to "SNA Printer Sessions" for a descrip­
tion of principal and subsidiary devices.) The value of 2 is 
defined as follows: 

LU type 1 Principal (printer) 2 = 0 
LU type 2 Principal (display) 2 = D 
LU type 2 Subsidiary (printer) 2 = 8 
LU type 3 Principal (printer) 2 = 0 

The priority of these status codes, in low to high order, 
is assigned as: 

X'0002', X'0001', X'OB2B', X'OB31', X'OB01', X'OB1C' 

3274 or 3276 will send the highest level of priority 
status when an opportunity allows its transmission. 

Definition: (S, *R) = Send state, ERP1 state, or BETB 
state. 

The upper section of Figure 5-31 shows the LUSTAT 
codes that are returned to clear the negative response condi­
tion listed in the left column. The lower section lists the 
LUSTAT codes that are used to report an SLU error condi­
tion instead of a negative response. The X's show the ses­
sions that use the code points. 

The usages of LUSTAT are as follows: 

For all LU types, when the 32i4 has sent :"RSP with 

X'OB02' or X'OB2E' and this condition is reset, LUSTAT 
with X'0001 POOO' will be sent: where the value P is X'O' 
for LU type 1 or 3, X'D' for LU type 2 principal (display), 
and X'B' for LU type 2 subsidiary device (printer). 

LUSTAT Returned 

Negative LU TYPE 
Response 
Code T1 T2 T3 SSCP 

0802 00010000 00010000 00010000 NA 
08280000 08280000 08280000 
081COOOO 081CDOOO 081COOOO 
08310000 08310000 08310000 

0807 NA 00018000 NA NA 
08018000 
081C8000 
081CDOOO 

082D NA 0001 DOOO NA NA 
08280000 
081CDOOO 

082E NA 00018000 NA NA 
08018000 
081C8000 
081CDOOO 

0831 08280000 08280000 08280000 NA 

081COOOO 081CDOOO 081COOOO NA 

Sent By 

LU TYPE 

LUSTAT T1 T2 T3 

SEND 
BETB 
ERP.1 

00020000 X X X 
081COOOO X X 
081C8000 X 
081CDOOO X 
08280000 X X X 
08310000 X X X 
08018000 X 

Figure 5-31. Summary Table of LUSTATs 

If the presentation integrity is lost while an X'OB02' 
condition exists, LUSTAT with X'082BOOOO' will be sent 
instead of X'0001 POOO' when the X'OB02' condition is 
reset. 

For LU type 2, when the 3274 SLU has sent -RSP with 
Secondary component not available (X'OBOl') and this con­
dition is reset, LUSTAT with X'0001BOOO' will be sent. 

For all LU types supported, the LUSTAT X'00020000' 
will be sent when the 3274 accepts a Normal flow request 
carrying CD, but no input components (keyboard, light­
pen, MSR, etc.) are attached to the device. 

For all LU types, LUSTAT with X'OB2BOOOO' will be 
sent to the PLU when the 3274 SLU detects presentation 
integrity lost (for example, regeneration buffer parity 
error), and is in (S *R) state for the 3274. . 
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For LU type 2, when the 3274 has sent -RSP (Device 
Busy) (X'082D') to a PLU request because of session 
ownership change from PLU to SSCP or TEST, LUSTAT 
with X'082BOOOO' will be sent to the PLU when returning 
to PLU-SLU session. 

For LU type 2, when the -RSP (Device Busy) (X'082D') 
has been returned from the 3274 for a Back Tab busy con­
dition, the LUSTAT X'0001 DOOO' component now avail­
able to the PLU will be sent when the busy condition clears. 

For LU type 2, when 3274 has sent -RSP (Device Busy) 
(X'082D') to a PLU because the SLU is busy executing a 
local copy, the 3274 sends LUSTAT X'0001 DOOO' compo­
nent now available to the PLU when the busy condition 
clears. 

For all LU types, if a principal device is powered off or 
unplugged from the controller port and a session exists 
which is in (S, *R) state, LUSTAT X'0831 0000' will be 
sent to the PLU. 

For all LU types, when a principal device has sent -RSP 
or LUSTAT X'0831000' and then power is restored, 
LUSTAT with X'082BOOOO' will be sent to the PLU. 

For all LU types, if 3274 finds a permanent error in 
the principal device and is in (S, * R) state, LUSTAT with 
X'081CPOOO' will be sent to the PLU. The value of P is the 
same as defined in item 1. 

For LU type 2, if the 3274 finds a permanent error in the 
subsidiary device and is in (S, * R) state, the worsening of 
the previous condition will not be reported. Instead, 
LUSTAT X'0001 BOOO' will be sent, and the next outbound 
requests wi II be rejected with the proper sense code. 

For LU Wpe 2, if the 3274 finds the subsid iary device has 
been configured from Local or Shared mode to System 
mode, LUSTAT X'0001BOOO' will be sent if an LUSTAT is 
owed. The next outbound request will be rejected with the 
proper sense code. 

Note: An LUSTAT showing power off during send state 
carries CD. An L USTA T showing power on cannot be sent 
until the PL U causes an SLU state change to (S, *R). 

5.10.4 Command Reject 

The Command Reject (CMDR) response is sent by the 3274 
control unit to report the following error conditions: 

1. Receipt of a command code with valid BCC but which 
is an invalid command or a command not implemented 
for the 3274. 

2. Receipt of a frame with valid BCC that contains an 
I-field and a command which should not be sent with an 
I-field. 

3. Receipt of an I-format frame with valid BCC which con­
tains an illegal Nr count in the C-field. 

4. Receipt of an I-format frame in which the information 
field is too large to be accommodated by the available 
buffer space in the 3274. 

Byte 1 Byte 2 Byte 3 

C-field I Nr 10 I Ns 10 I 10 10 1 0 10 I z I y I X I w I 

01234567 01234567 01234 5~ 7 

Byte 1 is the C-field that caused the CMDR response. 
Byte 2 contains the Ns and Nr sequence counts that 
existed immediately prior to establishing the CMDR 
response. Byte 3 indicates the reason for the CM DR. 

Bit W is set to 1 when the C-field returned in byte 1 
represents an invalid or nonimplemented command. 

Bit X is set to 1 when the C-field returned in byte 1 
is considered invalid because the frame contained an infor­
mation field not allowed with the command sent. 

Bit Y is set to 1 when the information field associated 
with the valid and implemented C-field contained in byte 1 
was too long for the available buffer space in the 3274 
control unit. This condition never occurs when bit X is 
set. 

Bit Z is set when the receive Nr sequence count con­
tained in the C-field in byte 1 is out of range. 

Figure 5-32 shows the CMDR message format. 

5.10.5 Request Maintenance Statistics (REaMS) 
Command 

The Request Maintenance Statistics (REOMS) command is 
sent by the SSCP to a 3274 when the Network Determina­
tion Aid Processor (N DAP) requests PU performance 
statistics. Four types of requests can be made, as follows: 

• Type 1 - Link Test Statistics 

• Type 2 - Summary Counters 

.. Type 3 - Communication Adapter Data Error Counts 

• Type 5 - 3274 Configuration I nformation/3276 
Machine Level Information 

The state of the RESET /NO-R ESET indicator in the 
R EOMS request determines whether the log area where the 
transmitted maintenance statistics are stored is cleared. 

An R EOMS request that cannot be executed by the 
3274 is rejected with a negative response; an accepted 
R EOMS request receives a positive response and the 
requested statistics (formatted as R ECFMS) as an inbound 
message. 
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Byte 1 = Control Field that 
caused CMDR. 

Nr = 3270 Messages received 
Count 000-111 

Ns = 3270 Messages Sent 
Count 000-111 

Note: This byte contains the 
Nr and Ns count that existed 
prior to the CMD R Response. 

Figure 5-32. Command Reject (CMDR) Message Format 

5.10.5.1 Record Formatted Maintenance Statistics 
(RECFMS) 

Record Formatted Maintenance Statistics (RECFMS) is 
sent by the 3274 to the SSCP in response to an R EOMS 
command. (The 3274 will not send unsolicited R ECFMS 
requests to the host.) The R ECFMS maintenance statistics 
are recorded at the host by the Network Communications 
Control Facility (NCCF). 

When the 3274 accepts an R EOMS request, it transmits 
the maintenance statistics requested. If the R EOMS speci­
fied "R ESET," the error log area referenced by the R EOMS 
is reset by the 3274 after the RECFMS is transmitted. 

A description of R ECFMS responses follows. 

5.10.5.2 RECFMS Formats 

The 3274 Control Unit can send the host system four types 
of R ECFMS responses to an R EOMS command. 

Byte 1 C·Field was 

an INVALID command. 

I·Frame for Byte 1 

C·Field invalid. 

I·Frame for Byte 1 
C·Field too long. 

Byte 1 C·Field 
Nr Sequence count 
out of range. 

Counters in type 1, 2, and 3 responses do not wrap when 
they exceed their maximum value, they maintain the maxi­
mum value. 

The log areas are reset when: 

o The 3274 is turned off (types 1, 2, and 3). 

G The concurrent test, Error Log Erase, is executed for the 
3274 CCA/HPCA Adapter (type 3 only). 

• The execution of R ECFMS is completed normally as the 
response to an R EOMS with a "R ESET" request (types 
1 , 2, and 3). 

The formats of the four R ECFMS responses are as 
follows: 

Q R EOMS Request Type 1 - Link Test Statistics 

Bytes 14, 15 = Number of times the Test Command was 
received. 

Bytes 16, 17 = Number of times the Test response was 
transm itted. 
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• R EOMS Request Type 2 - Summary Counters 

Byte 14 Mask bits of the summary counters sup­
ported. All supported counters, includ­
ing those containing zero count, are sent 
to the host by RECFMS. 

Bit 0 = 1 Machine Check. 
Bit 1 = 1 
Bit 2 = 1 

Communication Check. 
Program Check. 

Bits 3-7 Reserved. 
Bytes 15, 16 = Reserved. 
Bytes 17, 18 = Machine Check Summary Counter. 
Bytes 19,20 = Communication Check Summary 

Counter. 
Bytes 21,22 = Program Check Summary Counter. 

• R EOMS Request Type 3 - Communication Adapter 
Data Error Counts 

Byte 14 

Byte 15 

Bit 0 = 1 
Bit 1 = 1 
Bit 2 = 1 
Bit 3 = 1 
Bit 4 = 1 
Bit 5 = 1 
Bit 6 = 1 
Bit 7 = 1 

Byte 16 

Bit 0 = 1 

Bit 1 = 1 
Bit 2 = 1 
Bits 3-7 

Adapter Type. 
X'01' = CCA Link Adapter. 
X'02' = HPCA Link Adapter 
X'03' - X'FF' = Reserved. 
Mask bits of the Communication 
Adapter Error Counters supported. All 
supported counters, including those 
containing zero count, are sent to the 
host by RECFMS. 
Nonproductive Timeout. 
Idle Timeout. 
Write Retry. 
Overrun. 
Underrun. 
Connection Problem. 
FCS Error. 
Primary Abort. 
Mask bits of the Communication 
Adapter Error Counters supported. All 
supported counters, incuding those con­
taining zero count, are sent to the host 
by RECFMS. 
Command Reject. 
DCE Error. 
Write Timeout. 
Reserved. 

Byte 17 
Byte 18 
Byte 19 
Byte 20 
Byte 21 
Byte 22 
Byte 23 
Byte 24 
Byte 25 
Byte 26 
Byte 27 
Byte 28 

Reserved. 
Nonproductive Timeout Counter. 
Idle Timeout Counter. 
Write Retry Counter. 
Overrun Counter. 
Underrun Counter. 
Connection Problem Counter. 
FCS Error Counter. 
Primary Abort Counter. 
Command Reject Counter. 
DCE Error Counter. 
Write Timeout Counter. 

• R EOMS Request Type 5 - 3274 Configuration 
Information 

Byte 14 
Bytes 15-30 = 

Byte 31 
Byte 32 
Bytes 33-37 = 
Bytes 38-42 = 

Bytes 43-47 = 

Bytes 48-50 = 
Bytes 51-60 = 
Byte 61 
Byte 62 
Byte 63 
Byte 64 
Byte 65 
Byte 66 
Byte 67 
Byte 68 
Byte 69 
Byte 70 
Byte 71 
Byte 72 

Always X'OO'. 
Installed Patch I D Values. 
Number of RPOs Installed on the 3274. 
Reserved. 
RPO 1 ID. 
RPO 21D. 
RPO 3 ID. 
Control Values for Suffix Numbers. 
Reserved. 
Feature Disk Level. 
Feature Disk Suffix. 
System Disk Level. 
System Disk Suffix. 
Language Disk Level. 
Language Disk Suffix. 
RPO 1 Disk Level. 
RPO 1 Disk Suffix. 
RPO 2 Disk Level. 
RPO 2 Disk Suffix. 
RPO 3 Disk Level. 
RPO 3 Disk Suffix. 
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5-11 SWITCHES AND CONTROLS 

Figure 5-33 explains the switches and controls. 

Indicator/Control 

Power/Interface switch 
and On/Off switch 
(I = on; 0 = off) 
On Indicator 

IML and Alt IML 
Address 1/2 

Explanation 

When locally attached to a host system, power for the 3274 can be applied and removed from the host processor 
(remote power control) or at the 3274 (local power control) by using the Power/Interface switch as follows: 

1. Remote power control. When the Power/Interface switch is placed in the Remote/Online position and the 
On/Off switch to On, power can be tlJrned on or off at the host processor. 

2. Local power control. To apply power, the Power/Interface switch is placed in the Local/Online position and 
the On/Off switch is placed in the On position. The On indicator lights. To remove power, the Power/Interface 
switch is placed in the Local/Offline position and the On/Off switch is set to Off, after the Local/Offline 
indicator lights. 

When remotely attac;:hed toa host system, power is applied and removed at the 3274 by using the On/Off 
switch. (The Power/Interface switch is not installed') 

The Initial Machine Load (lML) pushbutton and the Alternate (Alt) IML rocker switch are used to initiate 
manual IML operations at the 3274. 

Warning: The Power/Interface switch must be in the Local/Offline position and the Local/Offline indicator must be on. 

I 
Pressing and holding the IML pushbutton causes a basic test to be run. Releasing IML allows execution of the IML 
tests, followed by loading of the machine. (Total operation time is approximately 50 seconds.) 

Warning: Pressing the IML pushbutton causes an interruption and temporarily disables all terminals attached to the 3274. If any attached 
terminals are in use, all terminal operators should be notified before proceeding. 

IML and Alt IML 
~ddress 1/2 

Holding the Alt IML Address switch in position 1, while pressing and holding the IML pushbutton, loads the 
. machine directly. This procedure should be followed only when the normal loading procedure fails and useful 
work can still be done. 

Holding the Alt IML Address switch in position 2 while pressing the IML pushbutton causes a communication 
link test to be run. The test is operable only when the Power/lnterface switch is in the Remote position. 

Figure 5-33. Switches and Controls 

SY27-2528-2 5-41 



5.12 Bse AND SNA READINESS SYMBOLS 

Figures 5-34 and 5-35 show the readiness symbols associated 
with the BSe and SNA selection sequences, respectively. 

Control 
Unit 
Power Off 

Control Unit paR .. ... 

Figure 5-34. BSe Readiness Symbols 

Blank 

Selection Sequence 

(Or Poll) 
.. ... 

~ 

.~ 

~ 
I ..... 

@] • 

AID Generating Action .... 
r' 

Selection Sequence 

Test + AL T Key 

Test + AL T Key .... 
l~ 

Turn On • 
'4111 Turn Off 
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Control 
Unit 
Power Off 

Control Unit paR 

(Head is On) 
.... 
III""" 

Blank 

ACTPU/ACTLU 
..... 
v 

~ ""ilL- 505 or 510 

A ..... 

~ 
(Set ""iI L- 510 Error! 

A DACTPU/DACTLU 

'l" (ACTPU/ACTLU Resets 

~ ""ilL- 510 Error) 

SYS REO Key 

.A A ..... "" §J Blank (X - F) 

Figure 5-35_ SNA Readiness Symbols 

SY27-2528-2 

Bind 
-t> 

Unbind 

SYS REO Key 

SYS REO Key 
.A 

...... 

SYS REO Key 

SYS REO Key 

Turn On t> 

<l Turn Off 

Note: The TEST key with 

AL Twill set T E :~; T. The 
second depression will return 
to the state prior to the entry 
to Test mode. 

Note: 

""iI L- 505 = SNRM Required 

""ij ..:...-- 510 = PU Not Active 

... 
- .... 

-{> 
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5.13 DIGITAL DATA SERVICE (DDS) ADAPTER 

The Digital Data Service (DDS) Adapter provides for the 
connection of the 3274 Control Unit Model 51C to the 
AT&T nonswitched Dataphone l digital data service net­
work. The DDS Adapter is an integrated adapter for BSC 
or SO LC data transmission at speeds of 2400,4800 or 
9600 bps. Access to the Digital Data Service (DDS) net­

work is provided by the AT&T Channel Service Unit, which 
is the DDS network termination point at the customer site. 
See Figure 5-36. 

The 3274 must have either the Common Communications 
Adapter (CCA) or the High-Performance Communications 
Adapter (HPCA) installed. The DDS Adapter can be used 
in point-to-point or multipoint configurations. Wrap test 
capability of the DDS Adapter allows testing of the adapter 
only, or the adapter and the communications cable. Figure 
5·37 illustrates the digital data waveshapes. 

AT&T 
S/370 Data 
Host Service 
System Unit2 

lTrademark of American Telephone and Telegraph Co. 

20r equivalent 

AT&T Nonswitched 
Dataphonel Digital Service 

~I 

I 

AT&T I 
Channel I 
Service 
Unit 

I 
I 
I 

Figure 5-36. Connection of 3274 Control Unit Models 51C and 52C with DDS Adapter Feature 
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zero 

one 

one 

DDSA Output to Channel Service Unit 

~+o.~ - -- ---'-----1- - ---------- --- ______ 

t-·,------------ ------------

~ -1.4 -

t-2., 
~~~~~~~~~~~~~-~II~~~~~~~-~!~~~~--~~~~-~~~ Ti~e (bit interva~2 ) 

1 2 3 4 

Channel Service Unit Input to DDSA 

~~ Vout 1 (volts) f2., 
+1.3 - -- ---

zero \ 

+.2-
0-'---­

-.2-

\

-1.3 -

one 

-2.1 -

'----~~:f-~-~~---t-:-------t:-----~--t:---~~~~ Ti~e (bit intervals2 ) 
1 2 3 4 

1 Vout is a differential ac voltage across a 135- oh~ resistive ter~ination 

2 Bit interval = 

bit rate(bps) 

Figure 5-37. Digital Data Waveshapes 
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Chapter 6. Tools and Test Equipment 

6.1 INTRODUCTION 

This chapter identifies and describes the specialized tools 
and test equipment that may be required for 3274 problem 

isolation. 

These specialized pieces of test equipment are presently 

used with the 3274 Control Unit: 

• Buffered Teleprocessing Diagnostic Analyzer and 
Tester (BTDAT) 

• NU Data Tester, IBM PN 453637 

• PT-2 

6.2 BUFFERED TELEPROCESSING DIAGNOS­
TIC ANALYZER AND TESTER (BTDAT) 

The Buffered Teleprocessing Diagnostic Analyzer and 
Tester (BTDAT) was designed as a branch office tele­
processing (TP) specialist's tool. The purpose of this tool 
is to trap transmit data and/or receive data for analysis and 
to further use this data to exercise local or downline TP 
devices. 

The BTDAT consists of two 32K bit memories and 
various registers and controls to allow data in and out of 
these buffers. 

6.3 NU DATA TESTER 

The NU Data Tester (IBM'PN 453637) is used to monitor 
and isolate problems between data terminal equipment and 
data transmission equipment that follow the standards 
outlined in EIA Standard RS-232-c. 

Seven EIA leads are displayed for continuous monitoring: 
transmit and receive data, data terminal ready, data set 
ready, request to send, clear to send, and carrier detected. 

This tester connects in series with the EIA/CCITT data 
set cable and the 25-pin data set connector. The CE may 
then monitor, measure, or control the leads on the data set 
interface. 

6.4 PT-2 ATTACHMENT TO NON-EIA 
INTERFACES 

This procedure will allow attachment of a PT-2 to the 

3274 Models 51C and 52C in such a way as to allow moni­
toring of transmit and receive data when a Non-EIA Inter­

face is present. 

1. Assemble PT-2 using TP Line Monitor (TPLM) 

Adapter. 

2. Set Optional Probe Switches on TPLM Adapter to the 

SL T/VTL (UP) position . 

3. Attach optional probes as follows: 

TPLM Line Name 

#2 Xmit Data 

3 Req to Send 

4 Clear to Send 

5 Xmit Clock 

6 Rec. Data 

7 Carrier Detect 

8 Receive Clock 

#9 Data Set Ready 

The appropriate tab pins are shown in Figure 6-1. 

4. Load TP Tool Program and enter appropriate responses 

to questions displayed. 

a. Specify Product Clock 

b. When running above 9600 bps (via V.35, X.21 
or DDSA features) it is necessary to use the High­
Speed Monitor Function of the PT-2. Refer to 

PT-2 Line Monitor Manual, Section 6. 

EIA/*DDSA/V .35/*X.21/**Greater than 

CCA/HPCA 
Location A1Q2 

Location A2P2 1200-bps 

U04 Xmit Data D04 

S10 Req to Send D02 

S12 Clear to Send D13 

U11 Xmit Clock 807 

U13 Rec Data 810 

S04 Carrier Detect 812 

U10 Receive Clock 808 

S13 Data Set Ready 813 

U12 Data Terminal Rdy 802 

Figure 6-1. TPLM Tab Pin Locations 

Integrated 
Modem 

*Can run only 
up to 9600 bps 
unless High­
Speed Moni­
tor Function 

**For Greater 
than 1200-bps 
Integrated 
Modem 
location is 
A2E2 
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Appendix A. Support Structure Information Form 

CEName __________________________________________ __ CE Telephone Number _______ _ 

Customer Name ______________________________________ __ Customer Telephone Number ______ _ 

Customer Number ______________________________________ __ Branch Office Number ________ _ 

HostSyst~mType _____________________________________ __ Subsystem Type/Model _____________ _ 

I ncident Mach i ne Type/Model ______________________________ __ 

Serial Number ___________________________ _ EC Level ______________________ _ 

Installed Microcode __________________________________ _ 

Part Number ____________________________ _ EC Level ____________________ _ 

REAs _____________ 2 ________________ 3 _______________ 4 ______ _ 

5 __________________ 6 __________________ 7 _________________ 8 ______ _ 

If your subsystem is a local configuration, include the following information: 

Control unit type/model ______________________________________ _ 

Channel type: Selector ________ _ Byte _________ _ Block _________ _ 

Channel cable length (max 200ft) __________________________________________________________ _ 

Control unit position on channel (1-8) ______________________________________________________ _ 

Last unit on channel? yes _____________ _ No _________ _ 

If your subsystem is a remote configuration, include the following information: 

Multiplexer type: 270x 370x OEM 

Line type: Point to point Multipoint Switched 

Number of wires: 2 4 

Modem type: IBM OEM 

Line speed (baud): 1200 2000 2400 4800 

7200 9600 Other 

Communications adapter type: CCA _______ . HPCA ________ EIA _______ _ 

SLA ____________ Other (specify) _________________________ _ 

Channel type: Selector ______________ Byte __________ Block ______________ __ 

Channel cable length (max 200 ft): ____________________________________ _ 

Control unit position on channel (1-8) ____________________________ _ 

Control unit priority: High _________________ Low __________ _ 

Multichannel switch: 
yes __________________ No _________ _ 
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Number and type of attached devices. 

Number of ports ____________________ _ Total number of displays _________ _ 

Number by IBM machine type: 

3277-1 _____________ 3278-1 _____________ _ 

3277-2 3278-2 ____________ _ 

3278-3 ____________ _ 

3278-4 ____________ _ 

Total number of printers ________ _ 

Number by I BM type: 

3284-1 ______ 3286-1 ______ 3287-1 ______ 3288-2 _____ _ 

3284-2 3286-2 3287-2 3289-1 _____ _ 

3284-3 3289-2 _____ _ 

Subsystem features. 

Subsystem machine type/model ___________________________________ _ 

List appropriate features ______________________________________ _ 

Does subsystem machine have any RPQs? Yes _______ No _______ _ 

If yes, list RPQs ______________________________________ _ 

If the incident machine and the subsystem machine are not the same, list the appropriate features and/or RPQs for the inci­
dent machine. 

Incident machinetype/model ______________________________ _ 

Features ______________________________________ ___ 

Does the incident machine have RPQs? Yes _______ No ___________ _ 

If yes, list the RPQs _____________________________________ _ 
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Host system program support information. 

SCP type: OS _____ DOS _____ VS1 (SVS) _____ VS2 (MVS) ______ VM __ _ 

APL _____ Other (specify) _________ Release level ____________ _ 

Access method: BTAM ______ TCAM ______ TCAM-E _______ VTAM ____ _ 

GAM _______ Other (specify) __________ Version number _____ _ 

Application type: APLSV ______ CICS _____ CMS _____ TSO _____ IMS __ _ 

MIS ________ Other (specify) __________ Version number ____ _ 

NCP type (370x only) ___________________ Release level ____________ _ 

PEP type (270x only) Release level ____________ _ 

EP type (270x only) Release level ____________ _ 

General ,description of problem and the maintenance aids used. 

Incident machine type/model ______________________________ _ 

Brief description of problem: ,. ______________________________ _ 

Toolsused: ____________________ _ 

t,,_ 
'," 

SY27 -2528-2 A-3 



r~ 
.: 



Appendix B. 3274 Models 51C 
and 52C Error Codes 

The three-digit error codes (nnn) are displayed in the opera­
tor information area on the display and follow the Machine 
Check ()( ~ ), Program Check ( )( PROG ), and 
Communication Check ( )( ~) symbols. These codes 
further define the error conditions indicated by the error 
symbols. 

The first digit of the nnn code indicates the type of error 
that occurred, as follows: 

nnn Code 

2XX,3XX 
4XX 
5XX 

Type of Error 

Machine check 
Program check 
Communication check 

For example, a Communication Check symbol followed by 
an nnn code of 532 ()( ~ 532) indicates that the 8SC 
line is idle. 

This appendix lists the nnn in numeric order with the 
following information to assist you in problem determina­
tion: 

• Error description 

• 8 4 2 1 indicator setting 

• Test number used to retrieve the logout 

• The error statistic counter that is incremented 

• Where the code is displayed (one/all displays) 

• Indication displayed in the operator information area on 
the display ()( l!iq 203) 

• Probable cause and action to be performed 

• Sense information 

• Application features associated with the error condition 
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co 
r\) 

en 
-< 
N 
'-l 
N 
01 
N 
00 
N 

nnn 
Code Error Description 

202 Interrupt Threshold Exceeded 

• Terminal with 202 error 
display caused keystroke/ 
status buffer overflow. 

• The terminal is disabled. 

203 Feature Bus Error 

• Feature-bus error at terminal. 

204 Device Check 

• Terminal-buffer parity error 
was detected. 

• Control unit clears buffer. 

• If recovery not successful. 
terminal is disabled. 

205 Unsupported Feature Address 
Attached 

• Feature is not supported with 
configuration selected at 
customizing time. or 

• Feature did not respond when 
the terminal was initialized. 

206 Invalid Feature Response on 
Initialization 

• Invalid response from feature 
during initialization. 

• Terminal remains enabled. but 
all features are disabled. 

*Where nn = port ID = 00-11 

Operational Test No. Counter Log 
Indicator for Log* Incremented Only 

- nn/l - -

- nn/l 6 -

- nn/l 4 -

- nn/1 - -

- nn/l 6 -

- -_._-

Displayed 
On Indicator Probable Sense Codes Applicable 

All One Displayed Recovery Cause/Action SNA Non-SNA Feature 

- X - • POR device • Internal terminal 081C DC/US Category A 
error (see device Terminal 
MIM) 

- X )( ~203 • Reset key • Terminal Feature - - Features 

• Retry operation 
circuitry failure 
(see device MIM) 

- X )( ~204 • Reset key • Terminal buffer 028B DC/US Category A 

• Host recovery 
parity error (see 081C DC/US Terminal 
device MIM) 

• POR device 
If disabled 

- X )( ~ 205 • Reset key • Verify customizing - - Feature 

• Retry operation 
selected feature 

• Reminder is on if 
display can be 
used 

- X )( ~ 206 • Reset key • Feature did not - - Feature 

• Retry operation 
initialize properly 
(see device MIM) 

I 



en 
-< 
f\.) 

'" r:.., 
01 
f\.) 
ex> 
r:.., 

OJ 

W 

nnn 
Code Error Description 

207 Lost Operation Completed 

• Control unit started on 
operation to terminal that 
required deferred ending 
status (Op Complete). 

o Over 1 second elapsed, and 
Op Complete not received. 

• The terminal is disabled. 

208 Invalid Operation Completed 

o Asynchronous Ending Status 
received when no operation. 

209 Command Queue Failed 

o A Cycle Sharing command or 
data queue failed in 
transmission. 

• Operation is retried, and 
counter is incremented. 

• If retry fails, terminal is 
disabled. 

210 Invalid Keyboard Attached 

o The 10 of the terminal's key-
board does not match the 
types selected during 
customizing. 

o No table is available for this 
keyboard type. 

211 Invalid Status Received 

• Invalid combination of status 
bits received from terminal. 

• Keyboard is locked. 

o If Reset key fails, terminal 
is disabled. 

*Where nn = port 10 = 00-11 

Operational Test No. Counter Log 
Indicator for Log* Incremented Only 

- nn/1 5 -

- nn/1 5 -

nn/1 1 or 2 -

nn/1 - -
..-

nn/1 5 -

- __ L 

Displayed 
On Indicator Probable Sense Codes AppHcable 

All One Displayed Recovery Cause/Action SNA Non-SNA Feature 

- X )( ~207 o POR device • Terminal failure 081C DC/US Category A 
(see device M 1M) Terminal 

I 

o Loss of communi-
cation with device 
(Coax) 

I 

I 

X )( ~208 o Reset key o Terminal error (see - - Category A I 

o Retry operation 
device MIM) Terminal 

X )( ~ 209 • POR device • CU to terminal 081C DC/US Category A 
communication Terminal 
failure (Coax) 

X )( ~210 • Reset key • Verify keyboard - - Type A 

• Retry operation 
type selected in Adapter 
customizing 

X )( ~211 o Reset key o Terminal error - - Category A 

o Retry operation 
(see device MIM) Terminal 

• POR device 081C DC/US 



OJ 
.k. 

U'J 
-< 
"" '-l 
~ 
0'1 

"" ex> 
~ 

nnn 
Code Error Description 

212 Invalid Scan Code Received 

• Invalid scan code was 
received from this terminal. 

• Keyboard is locked. 

222 Invalid Selector Pen Status or 
Command Queue Failure 

• Illegal status received from 
selector pen or 

• Selector pen I/O operation 
failed after retry. 

223 ECS Adapter Buffer Parity 
Error 

• Control unit clears buffer 
and notifies host. 

• If clear does not eliminate 
parity check, the terminal 
is disabled. 

224 Invalid MSR or MHS Status 
or Command Queue Failure 

• Illegal status received from 
Mag Strip Reader or MHS. 

• MSR or MHS I/O operation 
failed after retry. 

225 ECS Adapter Status/ 
Initialization Error 

• Device is disabled if not 
recoverable. 

- - -- -- ----

*Where nn = port ID = 00-11 

Displayed 

Operational Test No. Counter Log On 

Indicator for Log* Incremented Only All One 

nn/1 - - X 

nn/1 6 - X 

nn/1 6 - X 

nn/1 6 - X 

nn/1 6 - X 

I 

Indicator Probable Sense Codes Applicable I 

Displayed Recovery Cause/Action SNA Non-SNA Feature 

)( ~212 • Reset key • Terminal - - Category A 

• Retry operation 
keyboard error Terminal 

• Customization 
Keyboard 

error (see device 
MIM) 

)( ~222 • Reset key • Selector lightpen - - Category A 

• Retry operation 
error (see device Terminal 
MIM) Light Pen 

)( bQ223 • Host recovery • ECS adapter 082B DC/US ECS 

• Retry operation 
buffer (see Feature 
device MIM) I 

• POR device if 081C DC/US 
disabled 

~ 

)( ~224 • Reset key • MSR Category A 

• Retry operation • MHS 
Terminal 

(see device MIM) MSR or 
MHS 

)( ~225 • Reset key • ECS adaper error 081C DC/US Category A 

• POR device if 
(see device MIM) Terminal 

disabled 



en 
-< 
I\..) 
-....J 
r\J 
(J'1 
I\..) 
ex> 
r\J 

OJ 
&. 

nnn 
Code Error Description 

2261 ECSA Feature Command Queue 
227 Failure 

• A cycle-sharing commandl 
data operation failed in 
transmission. 

• Operation is retried, and 
counter is incremented. 

• If retry fails, the terminal is 
disabled. 

228 Convergence Backup Store 
Failure 

229 Convergence Feature Memory 
Failure 

231 Printer Equipment Check 

• Printer reported an unrecover-
able error to the control unit. 

234 ECS without ROS 

270 Unrecoverable Machine Check 

• The control unit detected an 
unrecoverable error from the 
Type B adapter. 

• Type B adapter is disabled. 

• Type A terminals are not 
affected. 

*Where nn = port I D = 00-11 

Displayed 

Operational Test No. Counter Log On 

Indicator for Log* Incremented Only All One 

nn/1 1 or 2 - X 

nn/1 6 

nn/1 6 

nn/1 6 - X 

- nn/1 - - - X 

1010 A2/1 6 X - -

Indicator Probable Sense Codes Applicable 
Displayed Recovery Causel Action SNA Non-SNA Feature 

)( ~226 • Device POR • Transmission error 081C DCIUS Category A 
or while communicat- Terminal 

)( tli!227 ing with ECS ECS 
Feature Feature 

I 

)( tIi! 228 • Reset key • Battery failure 3279 
, 
i 

• Retry operation 
(see device MIMI Color 

)( tIi! 229 • Reset key • Convergence logic 3279 

• Retry operation 
(see device MIMI Color 

- • See Printer PDG • Printer error 081C ECIIRI Category A 
US Printer 

)( ~234 • POR device • The ECS adapter - - Category A 

• At 3278 termi-
does not have the Adapter 

nal, activate test required ROS 

switch from 
Normal to Test 
and back again 

- .IML • Type B adapter - - Type B 
logic Adapter 



a:J m 

en 
-< 
J\.) 
-....J 

"-> 
(J1 
J\.) 
00 
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nnn 
Code Error Description 

271 Adapter Disabled - Interrupt 
Threshold Exceeded 

• Category 8 device exceeded 
interrupt threshold value 
within 1 second. 

• Type 8 adapter disabled. 

• Type A terminals are not 
affected. 

272 Unrecoverable Overrun 

• Type 8 adapter requested 
data, the request was not 
serviced within control unit 
cycle steal I/O time, and 
recovery attempts were 
unsuccessful. 

273 Adapter Timeout 

• Type 8 adapter did not return 
I/O operation ending status 
within 2 seconds. 

• Type 8 adapter is disabled. 

• Type A adapter is unaffected. 

274 Solid 8usy 

o An EAU command sent to 
the terminal, and 8usy 
condition does not clear. 

o Terminal is disabled because 
of error. 

275 Equipment Check and Printer 
Not Ready 

• Printer has returned Sense of 
Equipment Check and Not 
Ready. 

276 Equipment Check - Printer 

• Printer has returned Sense of 
malfunction while printing. 

• Print-buffer contents not 
affected. 

*Where nn = port ID = 00-11 

Operational Test No. Counter Log 
Indicator for Log* Incremented Only 

1010 A2/1 - X 

1010 A2/1 2 X 

1010 A2/1 - X 

nn/1 - X 

nn/1 6 X 

nn/1 5 X 

Displayed 
On Indicator Probable Sense Codes Applicable 

All One Displayed Recovery Causel Action SNA Non-SNA Feature 

- - - .IML • Type 8 device Category 8 

• Use /3 test - bad 
Terminal 

device indicated 
by'-

• Device log for 
failing device 
should indicate 
279 

- - - • Host recovery • Type 8 adapter 0828 DC/US Type 8 
logic Adapter 

- - - o IML • Type 8 adapter - - Category B" 
logic Terminal 

- - - • paR device • Type 8 device 081C DC/US Category 8 
error Terminal 

- - - • See Printer o Printer error 081C EC/IR/ Category 8 
PDG US Printer 

- - - o See Printer • Printer error 0828 EC/US Category 8 
PDG Printer 



en 
-< 
I\.) 
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~ 
01 
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00 
~ 
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~ 

nnn 
Code Error Description 

277 Device Check 

• Device buffer parity error. 

• Host error recovery should 
clear error. 

• Device disabled if recovery is 
unsuccessful. 

278 Coax Parity 

• Parity error while communi-
eating with device via coax. 

• Device disabled if retry fails. 

279 Interrupt Threshold Exceeded 

• Device exceeded interrupt 
threshold value. 

• Type 8 adapter disabled. 

292 Illegal Entry in Error Queue 

• Illegal combination of status 
in error queue for Type A 
adapter. 

293 Unconfigured Device 

• Input received from a device 
address not in configuration 
table. 

294 Unexpected End Cycle Share 

• Control unit received End of 
Cycle Share when none was 
initiated. 

295 Invalid DCA Status 

• Undefined combination of 
status bits received from 
Type A adapter. 

*Where nn = port ID = 00-11 

Displayed 

Operational Test No. Counter Log On 

Indicator for Log* Incremented Only All One 

nn/1 4 X - -

nn/1 2 X - -

1010 nn/1 - X - -

A1/1 1 - X -

A 1/1 2 - X -

A 1/1 3 - X -

A 1/1 4 - X -

Indicator Probable Sense Codes Applicable 
Displayed Recovery Causel Action SNA Non-SNA Feature 

- • Host recovery • Type 8 device 0828 DCIUS Category 8 
buffer Terminal 

• POR device 081C DCIUS 

- • Host recovery • Coax 081C DC/US Type 8 

• Device error 
Adapter 

• Type 8 DrlRcvr 
• POR device 

- • IML Device with nnn = Category 8 
279 in log caused Terminal 
adapter to be 
disabled 

• Type 8 device DCIUS 

• Search device error 081C 
log to determine 
failing device. 

• Use /3 test also. 

)( ~292 • Reset key • Type A adapter - - Type A 

• Retry operation 
Adapter 

)( ~ 293 • Reset key • Ensure that port - - Type A 

• Retry operation 
address is included Adapter 
in customizing 

)( ~294 • Reset key • Type A adapter - - Type A 

• Retry operation 
Adapter 

)( ~ 295 • Reset key • Type A adapter - - Type A 

• Retry operation 
Adapter 
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nnn 
Code Error Description 

296 Lost Status 

• Type A adapter keystroke/ 
status buffers reached 
threshold (64CTR overflow). 

• Status was lost during an 
attempted restart. 

297 Adapter Stopped and Was 
Restarted 

• The DCA was detected to be 
stopped with active set for 
longer than allowed. 

• The DCA was reset and 
successfully restarted. 

298 Command Queue Cycle Share 
Machine Check 

• Machine check during 
command queue cycle share 
operation. 

• Operation is retried. If unsuc-
cessful, coax port disabled. 

• Device status may have been 
lost. 

299 Non-Command Queue Cycle 
Share Machine Check 

• Cycle Share machine check 
when no command queue 
operation was in progress. 

• CU cannot isolate failing port. 

• Device status may have been 
lost. 

2%% Unsupported Feature Attached 
(2EE) 

• Feature is not supported 
with configuration selected 
during customizing. 

• Feature did not respond 
when terminal was 
initialized. 

• Keyboard ID does not match 
control unit keyboard table. 

*Where nn = port I D = 00-11 

Operational Test No. Counter Log 
Indicator for Log* Incremented Only 

A 1/1 5 -

A 1/1 6 -

A 1/1 7 -

A 1/1 8 -

nn/l - -

displays 
as NNN 
of 2EE 
in error 
log 
display 

Displayed 
On Indicator Probable Sense Codes Applicable 

All One Displayed Recovery Cause/Action SNA Non·SNA Feature 

X - )( ~ 296 • Reset key • Type A adapter - - Type A 

• Retry operation 
Adapter 

X - )( ~ 297 • Reset key • Type A adapter - - Type A 

• Retry operation • Type A device 
Adapter 

". 
" 

X - )( ~298 • POR device • Type A adapter - - Type A 

• Type A device Adapter 

• Use device logs 
" and/3 test to 

isolate 

X - )( ~299 'a Reset key • Type A adapter Type A 
I 

''a Retry operation Adapter 

I 

I 

I 

I 

J 
X )( ~2%% • Reset key • Machine features - - Features I 

I 

~ Retry operation do not match 
i 

configuration 

" . • Feature logic 
" error 
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Code 

310 

311 

320 

321 

326 

Error Description 

CCA Machine Check 

• Control logic to CCA adapter 
operation error; if retry OK, 
is transparent to adapter 
control code. 

• If recovery attempts are 
unsuccessful, the error is 
posted and the adapter is 
disabled. 

CCA Invalid Status 

• Invalid basic status bit 
combination has been 
received from the CCA 
adapter. 

• Adapter disabled. 

CCA Machine Check (SDLC) 

• Recovery attempts have 
failed. 

o Adapter is disabled. 

CCA Invalid Status (SDLC) 

• Invalid status has been 
received from the CCA. 

• Adapter is disabled. 

X.21 HPCA Machine Check 

~ *Where nn = port I D = 00-11 

Displayed 

Operational Test No. Counter Log On 

Indicator for Log* Incremented Only All One 

1001 - - - X -

1001 - - X -

1001 - - - X 

1001 - - X 

1001 AO/1 4,50r10 - X 

Indicator Probable Sense Codes Applicable 
Displayed Recovery Causel Action SNA Non-SNA Feature 

)( ~310 • IML • CCA adapter - - CCA-SSC 

)( ~311 o IML • CCA adapter - - CCA-SSC 

>< ~ 320 • IML • CCA adapter - - CCA-SDLC 

)( ~ 321 • IML • CCA adapter - - CCA-SDLC 

)( ~ 326 • IML HPCA Failure: - - X.21 

• Invalid status from 
HPCA (X.21 -
Ctr 4) 

• Unexpected status 
condition from 
HPCA (X.21 -
Ctr 10) 

• Overrun - Receive 
overrun (Ctr 4) 

• Underrun (Ctr 5) 
was received and 
recove ry was 
unsuccessful 
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Code Error Description 

330 HPCA Machine Check 

• Recovery attempts have 
failed. 

• Adapter is disabled. 

331 HPCA Invalid Status 

• Invalid status has been 
received from the HPCA. 

• Adapter is disabled. 

332 HPCA Machine Check 

333 LSA Failure 

334 CTS Transition or Shutoff 

335 DCE Error 

336 LSC Error 

381 Unrecoverable Control Logic 
Error 

• Host communications 
disabled. 

390 Storage Parity Error 

• Unrecoverable storage parity 
error. 

• Host communications 
disabled. 

*Where nn = port I D = 00-11 

Operational 
Indicator 

1001 

1001 

1001 

1001 

-

-

-

-

0010 

0001 or 
0011 
through 
0111 

Displayed 

Test No. Counter Log On 

for Log* Incremented Only All One 

- - - X 

- - X 

- - - X -

- - - X -

- - - X 

- - - X 

- - - X 

A3/1 - - X 

- - X 

L .... -

Indicator Probable Sense Codes Applicable 
Displayed Recovery Cause/Action SNA Non·SNA Feature 

)( ~330 • IML • HPCA adapter - - HPCA-
SDLC 

)( ~ 331 • IML • HPCA adapter - - HPCA-
SDLC 

)( ~332 .IML • HPCA adapter - - Loop 
wrap failed. 

I 

• Adapter is disabled 
I 

)( ~333 • IML LSA failure Loop 
I 

• - -
(Wrap Test) 

• Adapter is disabled 

)( ~334 • LSA failure - - Loop 

)( ~334 .IML • Three shutoffs 
rec'd from the host 

• Adapter is disabled 

)( ~335 • LSA failure - - Loop 

.IML • Adapter is disabled 

)( ~336 • LSC failure (wrap - - Loop 
test) 

• IML • Connecting cable 

• Adapter is disabled 

)( ~381 .IML • Control logic - - All 

• Storage 

• Microcode 

)( ~ 390 • IML • Storage - - All 

• Control logic 

• See Figure 2-8, of 
MIM, for storage 
card. 

---------- --_.-
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Code Error Description 

391 Control Logic Machine Check 

• Unrecoverable control logic 
error. 

• Host communications 
disabled. 

392 Control Storage Error 
(Model 52C) 

393 Control Storage Error 
(Model 52 C) 

394 Control Storage Error 
(Model 52C) 

395 Control Storage Error 
(Model 52C) 

397 Encrypt/Decrypt Adapter 
Permanent Error 

• All attempts for recovery 
have been exhausted. 

• Adapter disabled. 

• Non-Encrypt/Decrypt 
operations may be run. 

398 Encrypt/Decrypt Parity Error 

• Master key parity error. 

• Retry attempts failed. 

• Adapter is disabled. 

• Non-Encrypt/Decrypt 
operations may be run. 

399 Encrypt/Decrypt Adapter 
Failure 

• Retry attempts failed. 

• Adapter is disabled. 

• Non-Encrypt/Decrypt 
operations may still be run. 

*Where nn = port ID = 00-11 
rp **See MIM, Figure 2-8, code 0111. 
--" 

Operational Test No. Counter Log 
Indicator for Log* Incremented Only 

0010 or - -
1101 

0111 A2/1 - -

0111 A2/1 - -

0111 A2/1 - -

0111 A2/1 - -

1110 A3/1 3 -

A2/1 9 -

A2/1 10 -

---------

Displayed 
On Indicator Probable Sense Codes Applicable 

All One Displayed Recovery Cause/Action SNA Non-SNA Feature 

X )( ~ 391 • IML • Control logic - -
• Storage 

• Microcode 

X )( ~392 • Reset key Replace card S2** - - Model52C 

• Retry operation 

X )( ~393 • Reset key Replace card T2** Model52C 

• Retry operation 

X )( ~394 • Reset key Replace card U2** - - Model52C 

• Retry operation 

X )( ~395 • Reset key Replace card V2** - - Model52C 

• Retry operation 

X )( ~ 397 • IML • Encrypt/Decrypt 0848 - Encrypt/ 
logic Decrypt 

X X ~398 • IML • Weak or defective 0848 - Encrypt/ 

• Enter master 
battery Decrypt 

key • Refer to master 
key entry and 
verification 
procedure. 

X )( ~399 • IML • Encrypt/Decrypt 0848 Encrypt/ 
logic Decrypt 

------
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Code Error Description 

401 Command Reject 

• Invalid command received 
from host. 

• See Note 1. 

402 I nval id I D Address 

• Or out-of-range buffer. 

• SNA generates X'1005', 
parameter error. 

• See Note 2. 

403 Data After Read/Read 
Modified/Equ Invalid or Out 
of Range 

• Invalid or out-of·range data. 

• SNA generates X'1003', 
Function Not Supported 
(see Note 1 ) 

404 SSA/RA/EAU or SF Order 
Without Valid Parameters. 

• SSC generates a Sense 
Operation Check; SNA 
generates X'1 005', 

Parameter Error (see 
Note 2 ) 

405 Invalid Copy Command 

• SSC generates an operation 
check. 

406 Invalid Command Sequence 

• Invalid command sequence 
was detected. 

*Where nn = port 10 = 00-11 

Displayed 

Operational Test No. Counter Log On 

Indicator for Log* Incremented Only All One 

- AO/1 - - - X 

- - - - X 

nn/1 - - - X 

nn/1 - - - X 

nn/1 - - - X 

nn/1 - - - X 

-----

-I 

Indicator Probable Sense Codes Applicable I 

Displayed Recovery Cause/Action SNA Non·SNA Feature 

- • Host recovery • Host has sent 1003 Com Rej All Models 

)( PROG 401 • Reset key 
invalid command. 

• Retry operation 

- • Host recovery • Host has sent 1005 Op Ck SSC 

)( PROG 402 • Reset key 
invalid order SOLC 
parameters. 

• Retry operation 

- • Host recovery • Host has sent data 1003 Op Ck SSC 
)( PROG 403 

• Reset key 
after RO, Rd mod, SOLC 
EAU command. 

• Retry operation 

- • Host recovery • Host has sent an 1005 Op Ck SSC 
)( PROG 404 

• Reset key 
order (SSA, RA, SOLC 
EAU, or SF) 

• Retry operation without required 
I data bytes. 
I 

I 

- • Host recovery • Host has sent a - Op Ck CCA-SSC 
)( PROG 405 

• Reset key 
copy command 
with invalid 

• Retry operation parameters. 

)( PROG 406 • Reset key • A CCW was - Op Ck SSC 

• Retry operation 
chained to a write 
CCW that had the 
start print bit set 
in the WCC. 
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Code Error Description 

408 (BSC) Count Exceeded 

o Adapter read buffer 
unavailable. 

o Sense/status set to 
OPCHECK and EDT sent 

to host. 

411 RU Length Error 

o LU 1 R U is greater than 
BIND specification. 

412 Short Record 

o Program check. 

• A 'short' record was detected. 

o Control unit sends SNA a 
negative response of X'1 002', 
RU length error. 

413 Function Not Supported 

o Crypto verification (CRV) 
received, but no crypto 
session has been established. 

o See Note 1. 

414 Encrypt/Decrypt Data Error 

o SNA program check. 

o Invalid pad count or non-
modul0-8 RU has been 
received during an 
Encrypt/Decrypt session. 

*Where nn = port 10 = 00-11 

Operational Test No. Counter Log 
Indicator for Log* Incremented Only 

AO/1 10 -

nn/1 - -

nn/1 - -

- nn/1 -

nn/1 - -

Displayed 
On Indicator Probable Sense Codes Applicable 

All One Displayed Recovery Cause/Action SNA' Non-SNA Feature 

- X )( PROG 408 o Reset key o 3274 unable to - Op Ck BSC 

o Retry operation handle host data 
stream 

o Data stream has 
excessive program 
tab orders 

- X )( PROG 411 o Reset key • Host software 1002 - SDLC 

o Retry operation 

- X )( PROG412 o Reset key • Host software 1002 SDLC 

o Retry operation 

X )( PROG 413 • Reset key o Host software 1003, - SDLC 

• Retry operation o Procedural error Encrypt/ 
Decrypt 

- )( PROG 414 • Reset key o Host software 1001 - SDLC 

o Retry operation o Procedural error Encrypt/ 
Decrypt 

• Inform Host 
support program 

• Non-Encrypt/ 
Decrypt 
operations may 
be run 
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Code Error Description 

420 Exception Response Not 
Allowed 

• SNA program check 

421 Definite Response Not Allowed 

• SNA program check 

422 No Response Not Allowed 

• Program check 

423 FI (Format Indicatorl Bit Not 
Allowed 

• Program check 

430 Sequence Number Error 

• SNA program check 

431 Chaining Error 

• SNA program check 

*Where nn = port I D = 00-11 

Operational 
Indicator 

-

-

-

-

-

-

Displayed 

Test No. Counter Log On 

for Log* Incremented Only All One 

nn/1 - X 

nn/1 - X 

nn/1 - X 

nn/1 - X 

nn/1 - X 

nn/1 - - X 

Indicator Probable Sense Codes Applicable i 
Displayed Recovery Cause/Action SNA Non-SNA Feature 

I 

>< PROG 420 • Reset key • Host has sent 4006 - SOLC 

• Retry operation 
invalid or 
incorrect data 

• Inform Host 
support program • LIC carried 

exception 
response when 
BIND specified 
definite response 

>< PROG 421 • Reset key • Host has sent 4007 - SDLC 

• Retry operation 
invalid or 
incorrect data 

• Inform Host 
support program • L1C carried 

definite response 
when BIND 
specified 
exception 
response I 

I 

>< PROG 422 • Reset key • Host software 400A - SDLC 

• Retry operation 

• Inform Host 
support program 

>< PROG 423 • Reset key • Host software 400F - SDLC 

• Retry operation 

• Inform Host 
support program 

>< PROG 430 • Reset key • Host software 2001 - SDLC 

• Retry operation 

• Inform Host 
support program 

>< PROG 431 • Reset key • Host software 2002 - SDLC 

• Retry operation • Brackets 

• Inform Host 
incorrectly used 

support program 
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Code Error Description Indicator 

432 Bracket Error -

o SNA program check 

433 Data Traffic Reset -

o SNA program check 

434 Half-Duplex Error (Direction -

Error) 

o SNA program check 

439 Encrypt/Decrypt Protocol 
Violation 

o SNA program check 

440 Session Limit Exceeded -
o SNA program check 

*Where nn = port ID = 00-11 

Displayed 

Test No. Counter Log On 

for Log* Incremented Only All One 

nn/1 - - X 

nn/1 - - X 

nn/1 - - X 

nn/1 - - X 

nn/1 - -

Indicator Probable Sense Codes Applicable 
Displayed Recovery Cause/Action SNA Non-SNA Feature 

)( PROG 432 o Reset key o Host software 2003 - SDLC 

o Retry operation o Brackets 

o Inform Host incorrectly used 

support program 

)( PROG 433 o Reset key o Host software 2005 - SDLC 

o Retry operation 

o Inform Host 
support program 

)( PROG 434 o Reset key o Host software 2004 - SDLC 

o Retry operation o Normal Flow 

o Inform Host 
request was 

support program received by SNA 
while in half-
duplex Send state. 

)( PROG 439 o Reset key o Host software 2009 - SDLC 

o Retry operation o An invalid CRU Encrypt/ 

has been Decrypt 
o Inform Host 

support program received. 

o Non-Encrypt/ 
Decrypt 
operations may 
be run 

none o Reset key o Host software 0805 - SDLC 

o Retry operation 

• Inform Host 
support program 

• Non-Encrypt/ 
Decrypt 
operations may 
be run 
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Code Error Description 

441 Bracket Bid Reject No Ready 
to Receive (RTR) Returned 
or Receiver in Transmit 

• SNA program check 

442 Request Not Executable 

• SNA program check 

• Function request cannot be 
executed because of a 
permanent hardware error. 

443 Change Direction Required 

• SNA program check 

444 Session Already Bound 

• SNA Program Check 

445 ACTLU not supported 

450 Bind Reject-Profile Error 

• SNA program check: 
invalid session parameter. 

451 Bind Reject-Primary Protocol 
Error 

• SNA program check: 
invalid session parameter. 

452 Bind Reject-Secondary 
Protocol Error 

• SNA program check: 
invalid session parameter. 

----

*Where nn = port 10 = 00-11 

Displayed 

Operational Test No. Counter Log On 

Indicator for Log* Incremented Only All One 

- nn/1 - -

- nn/1 - -

- nn/1 - - X 

- nn/1 - -

- xx/1 3 - X 

- nn/1 - - X 

- nn/1 - - X 

- nn/1 - - X 

Indicator Probable Sense Codes Applicable 
Displayed Recovery Cause/Action SNA Non·SNA Feature 

none • Reset key • Host software 0813 - SDLC 

• Retry operation 
or 

081 B -
• Inform Host 

support program 

• Non-Encrypt/ 
Decrypt I 

operations may 

I 

be run 

)( PROG 442 • Device paR • Terminal error - 081C - SDLC 
refer to 2nn 
portion of /1 
test. 

)( PROG 443 • Device paR • Host software 0829 - SDLC 

• Request required a 
Normal Flow 
reply. but SNA in 
Receive state. 

- • Device paR • Host software 0815 - SDLC 

)( PROG 445 • Press Reset • Invalid ACTLU 081C - SNA 
parameters 

I 

)( PROG 450 • Reset key • Host software 0821 - SDLC 

• Retry operation 

• Inform Host 
support program 

)(PROG 451 • Reset key • Host software 0821 - SDLC 

• Retry operation 

• Inform Host 
support program 

)( PROG 452 • Reset key • Host software 0821 - SDLC 

• Retry operation 

• Inform Host 
support program 
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Code Error Description 

453 Bind Reject-Common Protocol 
Error 

• SNA program check: invalid 
session parameter 

454 Bind Reject-Screen Size Spec. 
Error 

• SNA program check: invalid 
session parameter 

455 Bind Reject-LU Profile Error 

• SNA program check: invalid 
session parameter 

456 Bind Reject-LU1 Error 

• SNA program check: invalid 
session parameter 

457 Bind Reject-Encrypt/Decrypt 
Parameter Error 

• SNA program check 

*Where nn = port 10 = 00-11 

Displayed 

Operational Test No. Counter Log On 

Indicator for Log* Incremented Only All One 

- nn/1 - - X 

- nn/1 - - X 

- nn/1 - - X 

- nn/1 - - X 

nn/1 - - - X 

Indicator Probable Sense Codes Applicable 
Displayed Recovery Cause/Action SNA Non-SNA Feature 

)( PROG 453 • Reset key • Host software 0821 - SDLC 

o Retry operation 

• Inform Host 
support program 

)( PROG 454 • Reset key • Host software 0821 - SDLC 

• Retry operation 

• Inform Host 
support program 

)( PROG 455 • Reset key • Host software 0821 - SDLC 

• Retry operation 

• Inform Host 
support program 

)( PROG 456 • Reset key • Host software 0821 - SDLC 

• Retry operation 

• Inform Host 
support program 

)( PROG 457 • Reset key • Host software 0821 - . SDLC 

• Retry operation • Bind specification 
Encrypt/ 

for Encrypt/ Decrypt 
• Inform Host 

support program Decrypt had an 
error in byte 26 or 

• Non-Encrypt/ 27, Encrypt/ 
Decrypt Decrypt was 
operations may specified, and the 
be run Encrypt/Decrypt 

feature is not 
present, or a CRV 
was specified in 
CRV invalid. 
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Code Error Description 

458 Bind Reject-Encrypt/Decrypt 
Test 

460 Printer Authorization Matrix 
Error 

470 Unsupported Order 

471 SFAP (Structured Field and 
Attribute Processing) Data 
Stream Error 

472 Read Partition Structured Field 
State Error 

*Where nn = port I D = 00-11 

Operational Test No. 
Indicator for Log* 

- nn/1 

-

- -

- -

- -

Displayed 

Counter Log On Indicator 
Incremented Only All One Displayed 

- - X )( PROG 458 

- - X )( PROG 460 

- - X )( PROG 470 

- - X )( PPOG 471 

- )( PROG 472 - X 

-- - L-__ ~-L-_ ----

I 

Probable Sense Codes Applicable I 

Recovery Cause/ Action SNA Non-SNA Feature j 

• Host recovery • The test value (N) 0821 - SOLC 1 

or from the host Encrypt/ 

• Control Unit 
does not match Decrypt 

key must be the one sent by 

changed (the the 3274. 

customer's secu- • There is a master 
rity administra- key mismatch 
tor should be between the host 
notified) and the 3274. 

o Non-Encrypt/ • See Planning and 
Decrypt oper- Setup Guide. 
ations may be 
run 

• Reset key • An invalid print SNA BSC 

• Retry operation matrix was sent 
from the host, or 
the Load key was 
hit at a time when 
the matrix was 
not on the screen. 

• Reset key • Host software 100C OpCk SNA BSC 

• Retry operation 
error. 

• Fix application • An unsupported 
order was de-program 
coded in the 
SFAP data 
stream. 

I 

o Reset key • Host software 1003 Op Ck SNA BSC I 

• Retry operation error. or 

• Fix application • Refer to App C. 1005 
I 

program 
I 

I 

• Reset key • Host software 0871 Op Ck SNA BSC I 

• Retry operation 
error. 

• Fix application 
• See Appendix C. 

program 
I '--- - - - - - - - --- --L __ '---
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Code Error Description 

473 PS Addressing Error 

474 No Extended DCBConfigured 
for This Device 

488 Invalid Data Stream in Kanji/ 
Chinese field 

489 Invalid Data Stream in Kanji/ 
Chinese field 

498 Negative Response Received 

• SNA program check 

• No SNA sense returned 

499 Exception Request 

• SNA program check 

• No SNA sense returned 

501 • 3274 Data Set Ready Line 
Dropped 

• 3274 Loop LOCAL! 
COMMUNICATE Switch in 
LOCAL 

*Where nn = port I D = 00-11 

Displayed 

Operational Test No. Counter Log On 

Indicator for Log* Incremented Only All One 

- - - - X 

- - - - X 

• 

- nn/1 - - X 

- nn/1 - - X 

- nn/1 - - X 

- nn/1 - - X 

- AO/1 - (SDLC) X 
9 (SDLC) 

- - - - X 

- _1------

Indicator Probable Sense Codes Applicable 

Displayed Recovery Cause/Action SNA Non-SNA Feature 

)( PROG 473 • Reset key • Host software 084C Op Ck SNA BSC 

• Retry operation 
error. 

• Fix application 
program 

)( PROG 474 • SFAP data • SFAP data 1003 Op Ck SNA BSC 
stream should stream send -
not be sent to no extended 
this device DCB available. 

)( PROG 488 • Reset key • Host software 1003 - Model52C 

• Retry operation 

• I nform Host 
support program 

)( PROG 489 • Reset key • Host software 1005 Model52C 

• Retry operation 

• I nform Host 
support program 

)( PROG 498 • Reset key • Host software - - SDLC 

• Retry operation 

• Inform Host 
support program 

)( PROG 499 • Reset key • Host software - - SDLC 

• Retry operation 

• I nform Host 
support program 

)( ~ 501 • I ndicator is reset • Missing DSR - - SDLC, 
when DSR is 

• Check data set 
BSC 

restored 
• Check modem 

• Reset keyboard cable wrap switch 

• Retry operation 

)( ~ 501 • Set LOCAL! • LOCAL COMM - - Loop 
COMM Switch Switch in 
to COMM LOCAL 

--- ----
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Code Error Description 

502 Clear to Send Not Present 

• Clear to Send not present 
while r:equest to send was on 

• Adapter indicates DCE error 
or write timeout 

• DSRisup 

504 Switched Network Connection 
Required 

505 3274 Disconnected from 
Network. 

507 No Carrier 

508 CNFG RCVD 
-Monitor Mode 

-- --

*Where nn = port I D = 00-11 

Displayed 

Operational Test No. Counter Log On 

Indicator for Log* Incremented Only All One 

- AO!1 - - X -

- - - - X -

- - - X -

- AO!1 14 - X -

- - - - X -

Indicator Probable Sense Codes Applicable 
Displayed Recovery Cause! Action SNA Non-SNA Feature 

)( ~502 • Reset key • Check data set - - BSC SDLC 

• Retry operation • Run wrap test 

• Check -8.5 V,F4 

)( ~ 504 • A connection • Initial status of - - Switched 
should be Control Unit at Network 
initiated from IML. 
the control unit 

• Operator Dis-
or host. connected. 

• DISC received 
from network. 

• Three idle time-
outs in succession. 

,)( ~ 505 • SNRM required • Normal state after - - SNA 
from network IML or disconnect 

has been received 

)( ~ 507 • Refer to nnn • Carrier down (no - - Loop 
code 515,332, RLSD) for the last 
333, or 336. 4 seconds. 

• Wrap tests are 
performed if IML 
tests are successful. 
Beaconing is 
initiated. See nnn 
code 515. 

• If wrap tests fail, 
332,333, or 336 
is displayed. 

)( ~~ 508 • CNFG command • CNFG command - - Loop 
I or Reset or Clear from host 

required from indicated to enter 
I 

host to return Monitor mode. 
to online. 
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Code Error Description 

509 CNFG RCVD 
Suppress Carrier Mode 

510 Physical Unit Not Active 

515 Beaconing 

518 Segmenting Error 

• The terminal is closed and 
reopened. 

• All physical and logical 
units are deactivated. 

*Where nn = port 10 = 00-11 

Operational 
Indicator 

-

-

-

-

Displayed 

Test No. Counter Log On 

for Log* Incremented Only All One 

- - - X -

- - - X -

- - - X -

- - - X 

Indicator Probable Sense Codes Applicable 
Displayed Recovery Cause/Action SNA Non-SNA Feature 

)( ~509 • CNFG command G CNFG command - - Loop 
or Reset or Clear from host 
required from indicated to 
host to return suppress carrier. 
to online. 

G Station suppresses 
carrier. 

)( ~510 • Host issue • ACTPU is - - BSC SDLC 
ACTPU required from 

• Retry operation host 

)( ~515 • Carrier from the • A "no carrier" - - Loop 
loop is required. condition was 

detected on the 
loop. See nnn 
code 507. 

• Loop tests were 
successfully run. 

• Beacon commands 
were transmitted, 
and carrier is 
monitored. 

• The loop is 
performing 
problem deter-
mination. 

>< ~~518 o An SNRM is • An SNA segment - - SDLC 
required from was received 

I 

the host with improper 
sequencing in 
the TH MPF bits. I 

I 
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nnn Operational 
Code Error Description Indicator 

519 Count Exceeded/Wrong -
Length Message 

-

520 Nonproductive Timeout -

521 Idle Timeout -

o No activity on line for 
last 20 seconds (no 
flags received) 

522 Receive Overrun -

---

*Where nn = port 10 = 00-11 

Displayed 

Test No. Counter Log On 

for Log* Incremented Only All One 

AO/1 12 - X -

AO/1 1 - X -

AO/1 2 - X -

AO/1 4 - X -

Indicator Probable Sense Codes Applicable 
Displayed Recovery Cause/Action SNA Non-SNA Feature 

)( ~ 519 o Host recovery o CCA: Host sent Com - SOLC 
a message larger Rej 
than the control 
unit buffer. 

o HPCA: Host sent 
a message larger 
than the CU 
buffer. Receive 
count wil/ not 
be updated, 
causing retrans-
mission by host. 

o I mproper buffer 
size specified in 
NCP. 

)( ~ 520 o Reset by o No valid SOLC - - SOLC 
receipt of a frames received Loop 
valid frame in last 20-25 
or a frame con- seconds. 
taining a poll. o Line may be 

inoperable at 
"space" or valid 
data character. 

o Communication 
network problem. 

)( ~ 521 o Reset by o No host activity - - SOLC 
receipt of a o Verify opera-
valid frame or 

tional status of 
a frame con- commu nication 
taining a pol/. network. 

)( ~~522 o Receipt of a o Control Unit - - Loop 
valid frame. Read-control 

buffer overflows. 

o Line may be hung 
at space or invalid 
data character. 
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nnn 
Code Error Description 

525 Connection Problem 

• Condition exists on lines 
that prevent establishing 
or reestablishing communi-
cation with host. 

• Status is posted after 
20 ROLs, 20 CRs, 20 XIDs, 
or 20 NSAs 

527 Write Timeout 

528 Command Reject 

• ALL PUs and LUs are 
deactivated. 

*Where nn·= port I D = 00-11 

Displayed 

Operational Test No. Counter Log On 

Indicator for Log* Incremented Only All One 

- AO/1 6 - X -

- AO/1 3 - X -

AO/1 9 - X -

Indicator Probable Sense Codes Applicable 
Displayed Recovery Causel Action SNA Non-SNA Feature 

)( ~525 • Host recovery • Communication - - SDLC 
problem between 
host and control 
unit. 

/' 

)( ~527 .IML • Write timeout - - Loop 
condition 
occurred. 

• Wrap tests were 
run. 

• If wrap fails, 332, 
333, or 336 is 
displayed. 

• Station is closed. 

)( ~528 • Host recovery • Adapter received - - SDLC 

• SNRM required 
invalid NR 
sequence count 

• I nform Host in an information 
support pro- or supervisory 
grammer frame with good 

FCS. 

• Received com-
mand with data 
that has no data 
field defined. 

• Received an unde-
fined or non-
implemented com-
mand field in a 
frame with good 
FCS. 
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nnn 
.Code Error Description 

529 DCE Error 

• Unexpected communication 
error has occurred. 

• Host adapter is disabled, and 
an attempt is made to enable 
it again. 

530 Write Timeout 

• Microcode has issued a com-
mand to the CCA, and, after 
1 second, no acknowledg-
ment has been received. 

• In SDLC, host adapter is 
disabled and an attempt is 
made to enable it again. 

• A" PUs and LUs are 
deactivated. 

531 NAK Sent 

• The contents of the screen 
are restored to their initial 
state on detection of the 
error. 

- - --

*Where nn = port I D = 00-11 

Displayed 

Operational Test No. Counter Log On 

Indicator for Log* Incremented Only A" One 

AO!1 10 - X -

AO!1 11-HPCA - X -
CCA-SDLC 
8-CCA-BSC 

AO!1 1 - - X 

I 

Indicator Probable Sense Codes Applicable 
Displayed Recovery Cause! Action SNA Non-SNA Feature 

)( ~ 529 • Host recovery • DCE error - - SDLC I 

• SNRM required 
other than the 
loss of DSR 

(nnn 501) or 
of CTS 
(nnn 502). 

• Run wrap test. 

• Check modem. 
I 

)( ~ 530 • Host recovery • DSR is OK. - - SDLC 

• SNRM required • CTS may have 
BSC 

dropped during 
transmission, or 
clocking signal 
is not available 
from modem. 

• Run wrap test. 

I • Check modem. 

)( ~ 531 • Host recovery • Adapter detected - - BSC 

• Retransmit data 
BCC error on a 
received message 

• The Communi- block. 
cation Remind-
er will be turned • During a reiJd 

off upon operation, 3 

successful retry seconds elapsed 

from the host. without receipt 
ofSYN, ETX, 
or ETB. 

• A forward abort 
(ENQ in text) 
orTTD (STX 
ENQ) is received. 

• Verify proper 
operation of the 
communication 
network. 
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nnn 
Code 

532 

533 

534 

Error Description 

BSC Line Idle 

• Adapter detected seven 
successive 3-second intervals 
without SYN characters on 
the line while in ADPREP 
mode (monitor line for 
poll or selection sequence) 

ENO Received 

• CCA was overrun during a 
read operation, and data 
was lost when the ENO was 
received. The control unit 
will retransmit its last 
response. The host should 
retransmit the message 
that was lost, or 

• ENO character received 
while adapter was waiting 
for STX or SOH (entire 
message lost) 

• Retransmit last response 

• Host will retransmit last 
message 

Control Unit Sent Is ENO 

• Host did not return an ACK 
for last transmitted text 
block. 

• Adapter sent 15 ENOs to 
attempt to solicit an ACK 
with no response 

• EOT sent to host, or 

• The control unit has 
acknowledged a selection 
sequence and has not seen 
a syn (pad syn) for 45 
seconds. 

• Adapter continues to 
monitor for a 
synchronization. 

r\J *Where nn = port 10 = 00-11 
01 

Operational Test No. Counter Log 
Indicator for Log* Incremented Only 

AO/1 - -

AO/1 3 -

AO/1 4 -

Displayed 
On Indicator Probable Sense Codes Applicable 

All One Displayed Recovery Cause/Action SNA Non-SNA Feature 

X - )( ~ 532. • Host recovery • No host data - - BSC 

• Reset by valid 
being received. 

poll or selection • Run wrap test. 
sequence 

• Verify communi-
cation network 
operation. 

- X )( ~ 53~ • Host recovery • Communication - - BSC 

• Retransmit last 
error. 

message • CCA adapter. 

• Run wrap test. 

X - )( ~'534 • Host recovery • Host failed to - - BSC 

• A valid poll or 
respond. 

selection will • Communication 
reset symbol failure. 

• Retry operation • Run wrap test. 
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nnn 
Code Error Description 

535 15 NAKs Received 

• Text block failed to reach 
host after 15 atter~Pts. 

• EOT is sent to host. 

• Control unit enters ADPREP 
mode (line monitor for poll 
or selection), 

536 Error Description 

15 Wrong Acknowledge 

• Adapter received wrong 
ACK in response to text 
block transmission (ACKO 
for ACK1 or vice versa), 
sent ENQ for repeat of 
ACK, and received wrong 
ACK 15 times. 

• EOT is sent to host. 

• Control unit enters ADPREP 
mode (line monitor for poll 
or selection). 

555 Format Error 

556 X.21 Timeout 

*Where nn = port 1 D = 00-11 

Displayed 

Operational Test No. Counter Log On 

Indicator for Log* Incremented Only All One 

- AO/1 5 - X -

- AQ/1 6 - X -

- AO!1 2 (X.21) - X 

- AO/1 3 (X.21) - X 

Indicator Probable Sense Codes Applicable 
Displayed Recovery Causel Action SNA Non-SNA Feature 

)( ~1535 • Host recovery • Communication - - SSC 

• Valid poll or 
failure between 

selection will host and control 

reset symbol unit. 

• Retry operation • Verify communi-
cation network 
operation. 

• Run wrap test. 

)( ~. 536, • Host recovery • Host to control - - SSC 

• A valid poll or 
unit communi-

selection will cation. error 

reset symbol (dropped a 
complete record 

i 

• Retry operation during trans-
mission). 

• Host returns 
wrong ACK. 

)( ~555 • Reminder can • CP (Call Progress) - - X.21 
be reset with or line ID did not Switched 
COMM key to end with an IA +5 51C 
indicate X .21 delimiter. 
state. 

)( ~.556 • Reminder can • X.21 Network - - X.21 

be reset with Timeout has Switched 
COMM key to occurred. 51C 
indicate X.21 
state. 
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nnn 
Code Error Description 

557 Not Ready 

558 Lost Data 

559 DCE Cleared 

560 Not +/Bell 

561 Clear Timeout 

*Where nn = port I D = 00-11 

Operational Test No. Counter 
Indicator for Log* Incremented 

- AO/1 5 (X.21) 

- AO/1 6 (X.21) 

- AO/1 7 (X.21) 

- AO/1 11 (X.21) 

- AO/1 18 (X.21) 

Displayed 

Log On Indicator 
Only All One Displayed Recovery 

- X >< ~~557 • Monitor Mode is 
entered waiting 
for DeE to 
become ready 

- X >< ~558 • Reminder can 
be reset with 
COMM key to 
indicate X.21 
state. 

- X ~ ~559 • Reminder can 
be reset with 
COMM key to 
indicate X.21 
state. 

- X )( ~ 560 • Reminder can 
be reset with 
COMM key to 
indicate X.21 
state. 

- X >< ~ 561 • Reminder can 
be reset with 
COMM key to 
indicate X.21 
state. 

Probable Sense Codes Applicable 
Cause/Action SNA Non·SNA Feature 

• X.21 Network is - - X.21 
not ready. Switched 

• Monitor Mode 
51C 

>< ~559 is 
entered. 

• Insufficient buffer - - X.21 
space was available Switched 
in the control unit 51C 
for Call in Progress 
signals or Line I D 
from the network. 

• Clearing sequence - - X.21 
has been executed Switched 
in response to a 51C 
network Clear 
request. 

• Abnormal - - X.21 
condition detected Switched 
while waiting for 51C 
proceed or Select 
Incoming Call: 
- More characters 

than expected 
were received. 

- Character was 
other than 
expected. 

• Network Clearing - - X.21 
Sequence did not Switched 
terminate proper- 51C 
Iy (T5 or T6 
timeout). 

• Monitor mode is 
entered - waiting 
for the DCE to 
become ready. 
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nnn Operational Test No. 
Code Error Description Indicator for Log* 

562 Compare Error - AO/1 

565 I nvalid Operation - AO/1 

595 Monitor Mode - -

599 Local Mode - -

---~---- '--------

*Where nn = port I D = 00-11 

Notes: 
1. SNA generates code X'1003', function not supported: 

• Unsupported session control request 

• Unsupported data control request 

• Signal code not X '000 10000' 

• Network control request 

• FM data stream 

• Invalid command: data after Read, RM, RMA, EAU 

Displayed 

Counter Log On Indicator 
Incremented Only All One Displayed Recovery 

1 (X.21) - X )( ~ 562 • Reminder can 
be reset with 
COMM key to 
indicate X .21 
state. 

4 - X - )( PROG 565 • Press COMM 
key (goes to 
Call Ready 
State) 

- - X )( ~595 • Control unit is 
waiting for 
DCE ready. 

- - - )( ~599 • Put control unit 
in Call Ready 
state with 
COMM key 
sequence. 

2. Parameter error - invalid address after SBA, RA, or EAU 
order (SBA, RA, EAU without parameters) or SCS 
parameter error. 

Probable Sense Codes Applicable 
Cause/Action SNA Non-SNA Feature 

• Control unit - - X.21 
detected a mis- Switched 
match between 51C 
the signals on the 
input and output 
sides of the 
drivers/receivers 

• Unknown net- - - X.21 
work failure Switched 

51C 

• Monitor mode - - X.21 
was entered as a Switched 
resu It of a Net- 51C 
work Not Ready 
or a Compare 
error. 

• Control unit has - - X.21 
entered local Switched 
mode state as a 51C 
result of a Local 
sequence. 



Appendix C. Structured Field and Attribute Processing (SFAP) 
Data Stream Error Extensions 

Bytes 170-174 of the extended device control block (DCB) 
are used as a log area for additional information. This com­
plements the PROG 4nn numbers displayed when the error 
is detected. Bytes X'170, 171' contain the displacement in 
hexadecimal to the byte in the Write Structured Field that 
was found to be in error. (The WSF command equals 
byte 1.) Bytes X'172, 173' contain the displacement into 
the particular structured field where the error was detected. 
Byte X'174' contains the SF type of the SF that contained 
the error. 

Figure C-l correlates the extended data stream 4nn num­
bers, the values found in XDCB X'172-174', the SNA sense 
code, and a description of the error. OP check is the sense 
set for BSC in all cases. 

Bytes 170-174 may be displayed in the following man­
ner. Enter Test mode by pressing the AL T and TEST keys. 
Select the DCB in question by typing in AA/6 (four char­
acters); AA is the coax port number in question (00-31). 
(If the device being used for the test is the port in question, 
/6 (two characters) will suffice.) Press the ENTER key. 
The display should now contain: 

Line 1 AA/6 (same as input) 
Line 2 00 
Line 3 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
Line 4 XXX X XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
Line 5 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 
Line 6 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX 

where: 

00 = The displacement from the start of the control block 
(in hexadecimal). 

XXXX = The hexadecimal representation of the portion of 
the control block currently being displayed. 

Press the PA 1 key five times; line 2 should change to 

40,80, CO, 10, and then to 14. (The last two values drop 
the low-order digit and really represent X'l 00' and X'140'.) 
X'170'-"174' are the first five bytes on line 6. 

DCB-'X' 
4nn 172 174 Sense Error Description 

470 1003 An unsupported order was 
decoded in the data stream. 

471 0003 XX 1003 Unsupported structured field 
type. 

471 1003 Advanced Data Stream (WSF) 
sent to a device without an 
ECSA feature. 

471 0004 06 1003 I nvalid Load Format addresses 
to PSS. 

471 0007 06 1005 Out-of-range access to PSS 
(RAM out of range). 

471 OOOA 06 1005 Invalid X-value for Load PSS. 
OOOB 06 1005 Invalid Y -value for Load PSS. 

471 OOOC 06 1005 Section I D not supported 
(byte 11 not equal to 0). 

471 0001 XX 1005 Invalid-length structured field. 

471 XXXX XX 1005 Invalid-partition 10. 

471 0005 09 1003 Invalid mode in Set Reply mode. 

471 0005 01 1003 I nvalid operation in read parti-
tion (not query). 

471 0005 06 1003 Alias out of legal range. 

471 0006 06 1005 Invalid EBCDIC code point. 

471 OOOD 06 1003 Byte 12, bits 0-4, 7 ~ 0 

471 XXXX XX 1005 I nvalid reserved Bits. 

472 0871 Read partition structured field 
state error. Improper sequence 
from host. 

473 0007 06 084C ECSA present, but PSS RAM 
addressed not physically present. 

473 OOOD 06 084C Color plane-invalid. 

474 1003 No extended DCB configured 
for this device. 

475 1001 WCC has Start Print bit set, 
but not last structured field. 

Note: As part of overall extended-data-stream problem determina-
tion, the usage of the following functions should be kept in mind. If 
the device in question does not have an extended DCB (not enough 
allocated during customizing) the DCB display procedure (described 
above) will inhibit the keyboard with the minus function indicator 
on the fourth depression of the PA 1 or ENTER key. If the device 
does not have an ECSA feature, Test 8 (Enter test mode, type in /8, 
hit enter) will inhibit the keyboard with a wrong number indicator. 
This is also true if Extended Data Stream microcode is not config-
ured. If Extended Data Stream microcode is not configured, the 
above nnn numbers will not appear. 

Figure C-l. SFAP Error R~lationships 
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Appendix D. IBM 31SD Diskette Drive Maintenance 

Safety Information This appendix contains the maintenance information 
needed to service the IBM 31SD Diskette Drive. It includes 

The CE Safety Practices, located at the front of this manual, 
should be reviewed before you service the 31SD Diskette 
Drive. To prevent personal injury and machine damage, 
observe all Danger and Caution notices, making sure you 
fully understand them. 

AC voltages are present on the 31SD drive motor connector 
and capacitor terminals when the drive motor is running. 
The motor and the solenoid become hot after continuous 
use; let the parts cool before attempting servicing. The 
following Danger and Caution notices appear in this appen­
dix in the sequence shown: 

I DANGER 
Input AC voltage is present in the prime power box when 
the 3274 I/O {on/off} switch is in the 0 (off) position. 

I DANGER 
Voltage is still present at the socket when the power 
cable is disconnected. 

I DANGER 
High voltage may be present at the capacitor terminals. 

CAUTION: The motor case becomes hot after continuous 
use. 

the ser "Ice cneck, adjustment, removal, and replacement 
procedures for all field replaceable units (FRUs). It also 
includes information to help the customer engineer diagnose 
difficult and intermittent failures not found by the main­
tenance analysis procedures (MAPs). 

A paragraph number precedes each paragraph title. 
These numbers are used as follows: 

• The table of contents lists the paragraph numbers and 
titles. 

• The MAPs (Appendix E) direct the customer engineer to 
maintenance procedures by paragraph number (for 
example, D.3.7.3, D.3.3.6, D.3.6.1). 

• Steps in a procedure direct the customer engineer to 
another procedure by paragraph number. 

Other information about the diskette drives is found in: 

• Appendix E, IBM 31SD Diskette Drive Maintenance 
Analysis Procedures (MAPs) 

• The IBM Diskette General Information Manual, 
GA21-9182 

Note: Tektronix, as used in this appendix, is a trademark 
of Tektronix, Inc. 
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Abbreviations 

A. ampere 

A. symbol for AND logic (see legend) 

AC. alternating current 

AR. amplifier (see legend) 

AR·DIFF. differentiator-amplifier (see legend) 

B/M. bill of materials 

C. Celsius 

CEo customer engineer 

DC. direct curr,ent 

OET. detector (see legend) 

DR. driver (see legend) 

01. diskette 1 

02. diskette 2 and 2D 

F. Fahrenheit 

FM. frequency modulation 

FRU. field replaceable unit 

HCP. head connector pin 

Hz. hertz 

I/O CPo I/O connector pin 

kg. kilogram 

kHz. kilohertz 

LED. light·emitting diode (see legend) 

LEDCP. light-emitting diode connector pin 

MAP. maintenance analysis procedure 

MFM. modified frequency modulation 

MIM. maintenance information manual 

J,J.s. microsecond 

mm. millimeter 

ms. millisecond 

mV. millivolt 

N. inverter 

ns. nanosecond 

PTX. phototransistor (see legend) 

PTXCP. phototransistor connector pin 

RIW. read/write 

rpm. revolutions per minute 

SCPo solenoid connector pin 

SMCP. stepper motor connector pin 

TCP. test connector pin 

V. volt 

Vac. volts, alternating current 

Vdc. volts, direct current 

VFO. variable frequency oscillator 
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Legend 

[} ~ B B-
AND or Differentiator- Detector 

B 
Amplifier 

Amplifier 

-i B DR ~ ----8~ cB-
Driver Light- Phototransistor 

Emitting 
Preamplifier Diode 
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Glossary 

A. The logic block symbol for the AND function (see legend). 

access lines. The pulses on these lines turn the stepper motor. 

alcohol pad. A pad soaked with isopropyl alcohol. 

alternative cylinders. Cylinders that can be assigned in place of 
primary cylinders that have failed. 

alternative tracks. Tracks that can be assigned in place of primary 
tracks that have failed: 

amplifier (AR). An electronic device that is used to increase voltage. 

AR. See amplifier. 

AR-OIFF. See differentia tor-amplifier. 

bail assembly. A mechanical arm that operates under control of the 
head load solenoid to load or release the read/write head load arm. 

band. See drive band. 

belt clearance slots. Grooves in the fan enclosure that permit the ac 
motor drive belt to turn without rubbing against the fan enclosure. 

carriage. The part that carries the read/write head under control 
of the stepper motor drive. 

CEo See customer engineer. 

characteristics. Statements about the electrical, physical, or func· 
tional features of a machine that are not specifications. 

clamp. A part used to lock another part. 

clamped. Held tightly. 

collet. The part that centers and holds the diskette to the drive 
hUb. 

cooling fan. A fan that makes the stepper motor cool. 

crosstalk. Data bits sensed from one track while the read/write 
head is reading another track. 

customer engineer (CE). A person who services IBM products in 
the field. 

OET. See detector. 

detector (OET). An electronic device that is used to recognize 
valid data in an electronic circuit. 

differentiator·amplifier (AR·OIFF). An electronic circuit whose 
output signal is a function of the time rate of change of the input 
signal. 

diskette 1. A diskette used for storing data on only one surface. 

diskette 2. A diskette used for storing data on both surfaces. 

diskette 20. A diskette used for storing data on both surfaces with 
twice the bit density used on a diskette 2. 

DR. See driver. 

drive band. A metal band connected to the stepper motor pulley 
and the head/carriage assembly. 

drive hub. A continuously running part that turns the diskette at 
360 rpm. 

driver (DR). An electronic circuit that converts a low-level logic 
voltage to the level needed to operate a stepper motor or a solenoid. 

enclosure. The diskette drive motor cooling fan safety cover. 

environmental. Pertaining to the environment. 

eyelet. A small diameter ring at the end of a cable that makes it 
possible for the cable to be connected to a fixed bolt. 

field replaceable unit. A part or an assembly that can be exchanged 
by the CEo 

FM (frequency modulation). See modulation. 

FRU. See field replCJceable unit. 

gain. The ratio of increase of output over input in an amplifier. 

head/carriage. The unit that contains the read/write head. 

hub. See drive hub. 

10. See identifier. 

identifier (10). A character or group of characters used to identify 
or name an item of data and possibly used to indicate some proper· 
ties of that data. 

inverter (N). An electronic circuit that inverts a signal (+ to -, or -
to +). 

isopropyl alcohol. A fluid used to clean some IBM parts. 

jacket. A permanently attached cover that protects the diskette 
surface. 

LED. See light-emitting diode. 
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light·emitting diode. An electronic part used as a source of light 
for a phototransistor. 

MFM (modified frequency modulation). See modulation. 

millivolt (mV). 0.001 volt. 

modulation. The process of changing the amplitude and frequency 
of th~ read and write signals. 

mV. See millivolt. 

N. See inverter. 

oscillator. A logic circuit that generates alternating current. 

phototransistor (PTX). An electronic part used to sense the light 
of an LED. 

preamp. See preamplifier. 

preamplifier (preamp). A device that, by enabling a received wave 
to control a local source of power, can supply a larger copy of the 
necessary characteristics of the wave. Usually, a preamp is followed 
in the circuit by an amplifier. 

PTX. See phototransistor. 

read/write. Pertains to the function of reading data from and 
writing data to a diskette. 

replaceable part. A part that can be reinstalled. 

solenoid plunger. A moving part of the solenoid that operates the 
bail assembly to load and release the read/write head load arm. 

stepper motor. The motor that steps the head/carriage assembly 
from track to track. 

theory. Information that teaches how a device works. 

tunnel erase circuit. An electronic circuit that is used to erase the 
edge of the track just recorded during a write operation. This 
erasing prevents crosstalk between tracks during later read 
operations. 

unclamped. Released. 

unloaded. Not loaded. 

variable frequency oscillator. An electronic circuit that is used to 
synchronize the using system's reading circuits with the disk drive 
when it is performing a read operation. 

VFO. See variable frequency oscillator. 

welded. Connected together using heat (as in metal parts, such as 
adapter welded to band). 

write/erase. Pertains to the function of writing data to and erasing 
data from a diskette. 
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0.1 INTRODUCTION 

0.1.1 General Description 

The IBM 31SD Diskette Drive is a direct-access, read/write, 
data storage device. This drive uses the flexible magnetic 
diskette for data entry, data exchange, and data storage. 

The 31SD Diskette Drive, shown in Figure D-1, can read 
from and write to a diskette 1. The diskette drive reads 
and writes in frequency modulation (FM) only. If a disk­
ette 2 or a diskette 2D is inserted into a 31SD Diskette 
Drive, the drive will never come ready. 

Figure 0-1. IBM 3150 Diskette Drive 
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0.1.1.1 Diskette Description 
The IBM 31 SD Diskette, shown in Figure D-2, is a thin, 

flexible disk, permanently protected in a jacket. Informa­
tion is stored magnetically on the diskette surface, which is 
covered with magnetic recording material. The diskette is 
free to turn inside the jacket. As the diskette turns, the 
inner surface of the jacket cleans the diskette. 

IBM 
Dlske 

Diskette 

Sector 

Access Hole for 
Index Sensing 

Access Hole for 
Rotating the Diskette 

____ --- Access Hole for 
Read/Write Head Contact 

The diskette jacket has three holes. The first hole per­
mits the diskette drive to turn the diskette, the second hole 
permits the read/write head to make contact with the disk­
ette, and the third hole permits the phototransistor light to 
go through the index hole to sense the type of diskette. 
For storage, the diskette, which is permanently protected 
in a thin jacket, can be placed in an envelope. Data can be 
read from or written on only one side of the diskette. 

Information is written on the diskette in tracks. A track 
is a circular path on the diskette surface. Information is 
magnetically written to or read from a track by a read/ 
write head as the diskette turns. See Figure D-2. 

//--- ------------------..~ ~i~:~ oo}-
// : Side a Cyiinder a 

',L-- Track 00 

~i!:~ 76} Cylinder 76 
Side a 

, Track 76 

""'" 

............ _-------------------

Figure 0-2. 31 SD Diskette 
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There are 77 tracks on each side of a diskette. Track 00, 
which is the outside track, is reserved as a label track and 
cannot be used for data. Tracks 75 and 76, the two tracks 
nearest the hub, are reserved as alternative tracks and can 
be used for data only if another track becomes damaged. 
There is a total of 74 tracks on one side of a diskette 1 
available for recording data. 

A sector is that part of a track used for one record of 
information. 

Figure 0-3. Diskette Insertion 

Operator knob in 
the closed position 

A cylinder is defined as the tracks of a diskette that can 
be read from or written on without moving the read/write 
heads. 

0.1.1.2 Diskette Insertion and Removal 

To insert or remove a diskette, proceed as follows: 

A. Diskette Insertion (See Figure 0·3) 

1. Turn the operator knob to the open position. 

2. Remove the diskette from its envelope. 

3. Place the diskette squarely into the diskette drive 
(with the label facing the knob). 

4. Turn the operator knob to the closed position. 

B. Diskette Removal (See Figure 0-3) 

1. Turn the operator knob to the open position. 

2. Remove the diskette. 

3. Insert the diskette into its envelope. 

Diskette Label 

o 

Operator knob in 
the open position 
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D.1.1.3 Maintenance 

The diskette drive needs no planned maintenance. The 
MAPs guide the CE in diagnosing diskette drive failures; 
the MAPs also send the CE to maintenance procedures in 
this appendix when an adjustment, service check, or F RU 
replacement is needed. 

The CE should verify a repair online using the system or 
device diagnostic programs .. 

The head/carriage assembly and the drive hub and pulley 
assembly are adjusted and tested at the factory. The head/ 
carriage assembly can be exchanged in the field; the drive 
hub and pulley assembly cannot be exchanged in the field. 
If the track 40 adjustment surface or the drive hub and 
pulley assembly is damaged, the diskette drive should be 
exchanged. 

" Force Gauge 
Part 460870 

\ 

Timing Pin 
Part 5562019 
(storage position) 

Figure 0-4. 31 SO Special Tools 

Clip Part 4240632 

D.1.1.4 Special Tools 

The CE must use the following special tools (shown in 
Figure 0-4): 

• Timing pin e (part 5562019) to adjust or service the 
read/write head/carriage stepper motor pulley. (This 
part is supplied with each drive.) 

• Force gauge (part 460870), 0 ' to adjust or service­
check the drive band tension. 

• Spring (part 4240631), e ' to keep the head/carriage 
in place against the thickness gauge when performing 
the head/carriage adjustments. (This part is supplied 
with each drive.) 

Note: Spring must match view, G . 
• Clip (part 4240632), e ' to keep the thickness gauge 

in contact with the track 40 adjustment surface. 

CD 
Spring Part 4240631 
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0.1.2 Machine Characteristics Input 
Input Voltage 

0.1.2.1 Physical Characteristics Voltage (V) Range 

The 31S0 diskette weighs 5.0 kg (11.0 pounds) and has a 100 90-110 

speed of 360 rpm. See Figure 0-5 for other physical 110 96.5-119 

characteristics. 120 104-127 
127 111-137 

0.1.2.2 Electrical Characteristics 200 180-220 

The system supplies all the power needed to operate the 208 180-220 

diskette drive, which includes: 220 193-238 
240 208-254 

• All the following: 

Logic Maximum -50 Hz, single-phase, ac power 
Voltage Operating 
(dc) Current (A) Tolerance (%) Input 
-5 0.08 ±10 Voltage (V) 
+5 0.50 ±10 100 
+24 0.50 ±12 110 

200 
• A selection of the needed ac power from the following 220 

lists: 

-60 Hz, single-phase, ac power 

230mm 
(9 inches) 

Figure 0-5. 31S0 Physical Characteristics 

230 
240 

( 11.25 inches) 
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Input 
Vol~age 

Range 

90-110 
96.5-119 
180-220 
193-238 
202-249 
210-259 

Average 
Operating 
Current (A) 

0.30 
0.30 
0.30 
0.30 

0.20 
0.20 
0.20 
0.20 

Average 
Operating 
Current (A) 

0.30 
0.30 
0.25 
0.20 
0.20 
0.20 

0-11 



0.1.2.3 Environmental Characteristics 

I BM diskette drives can be operated or stored in the follow­
ing temperature and humidity ranges, shown in Figure D-6. 

0.1.2.4 Functional Characteristics 

The format of the data on a diskette is changed when the 
number of bytes written in a sector is changed. Diskettes 
are used with the formats shown in Figure D-7. 

• The maximum number of formatted data bytes per 
diskette is shown in Figure D-8. 

• Data rate: 250,000 bits (31,250 bytes) per second (FM). 

• Cylinder-to-cylinder seek time: 5 ms, plus 35 ms for the 
head/carriage assembly to stop. (The total seek time is 
the number of cylinders the heads moved across multi­
plied by 5 ms, plus 35 ms.) 

• Tracks per diskette side: 77 (cylinder 00 is the label 
cylinder; cylinders 01 through 74 are for data; cylinders 
75 and 76 are reserved as alternative cylinders). 

0.1.3 Safety 

0.1.3.1 Personal Safety 

The system or device supplies ac and dc power. Ac voltages 
are present on the drive motor connector and capacitor 
terminals in the diskette drive when the drive motor is 
turning. 

Motor and solenoid cases become hot after continuous 
use; let the parts cool before servicing them. 

The Danger and Caution notices throughout this appen­
dix are personal safety precautions. 

0.1.3.2 Machine Safety 

Diskette drives can be damaged if they are not operated or 
serviced correctly. The Warning notices in this appendix 
are machine safety precautions. 

Do not use I BM cleaning fluid or other cleaning fluids 
near plastic parts. 

Never use damaged diskettes in a diskette drive. Disk­
ettes that are physically damaged (creased or bent) or con­
taminated (by pencil marks, finger marks, or cleaning fluid) 
can cause data errors, equipment errors, or head damage. 

Temperature 

Celsius Fahrenheit 

Operate 
10° to 40.6° 50° to 105° 

(Powered On) 

Store 
10° to 51.7° 50° to 125° 

(Powered Off) 

Figure 0-6. Environmental Characteristics 

FM 
I 

- 26 - 128 bytes per sector 

I 
-15 - 256 bytes per sector 

I 
- 8 - 512 bytes per sector 

I 

Figure 0-7. Data Formats 

Diskette 1 

128 Bytes 
246,2721 

per Sector 
256 Bytes 

284,160 
per Sector 
512 Bytes 303,104 
per Sector 

Relative 
Humidity 

8% to 80% 

8% to 80% 

1 The total number of data bytes that can be stored on the 
diskette. The Basic Data Exchange Standards for exchang­
ing information from one system to another using disk­
ette 1 are: 
• Use 128 bytes per sector. 
• Do not use track 74. 
• Use 26 sectors per track. 
The total number of usable data bytes then becomes 
242944. 

Figure 0-8. Maximum Number of Formatted Data Bytes 
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0.1.3.3 Diskette Safety 

Return a diskette to its envelope when it is 
removed from the diskette drive. 

IBM 
Diske 

Do not lay diskettes near smoke or other 
sources that can contaminate the disk. 

Do not use clips or rubber bands on a diskette. 

Do not place heavy books on diskettes. 

Do not touch or attempt to clean diskette surfaces: 
contaminated diskettes will not work correctly. 

Do not place diskettes near magnetic materials: 
data can be lost from a diskette exposed to a 
magnetic field. 

Do not expose diskettes to heat greater than 
51.7°e (125°F) or to direct sunlight. 

Do not write outside the label area on diskettes. 

D 
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0.1.4 Diskette Drive Parts 

Diskette drive parts are shown in Figure 0-9. 

I 

~, 

Figure 0-9 (Part 1 of 4). Diskette Drive Parts 

0-14 

PTX Mounting Bail Actuator 
PTX Screw Rod Diskette Guide 

31 SO Head /Carriage 
Assembly 

51TO Head/Carriage 
Assembly 
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Operator Knob 

LED 

LED Mounting 
Bail Pressure Roll Screw 



To 
Card 

~:LL~_, 
From 

51TO and 31S0 Head 

Cable Guide 

. D 9 (Part 2 of 4). Diskette Drive Parts Figure -

Stepper Motor 
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AC Drive Motor 
Pulley/Fan 

Fan Enclosure 

Drive Belt 

AC Drive Motor 

Head Load 
Solenoid 

Stepper Motor 
Connector 

Head Connector 

/ 

Head Load 

l 
Solenoid 
Connector 

~ -;- • Control Card 

Retainer (2) 

~ I 
Control Card 
Retainer Screw (2) 

"LED Connector 

~ I/O Connector 

D ive ~PTX Diskette rive 
Connector Control Card 
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3180 Control Card 

4 1 
m::E:ID 

PTXCP 
SA 
001 

o 
00 
00 
00 
00 
00 
00 
00 
00 I/O CP 
00 
00 
00 
00 
00 
00 
00 
0018 

raJB 
~A 
2 1 

LEDCP 

o TP24V 

o TPB01 D TPA01 0 

TPC040 0 0 0 TPC01 
oTPD01 

TPEOJ 0 0 0 TPE01 

Q TPA 
TPB 
TPC 
TPD 
TPE 

TPF02 0 0 TPF01 TPF 

oTPLED 

SCP 
4 1 

TPG02 0 
TPH05 0 

oTPHLD 

~ 

o TPG01 TPG 

6 
(DOOO 01 

TH 

D 

TPH 

Figure D-9 (Part 3 of 4). Diskette Drive Parts 

o TPAMP 1 
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TPH040 0 0 oTPH01 

6 1 
1000001 

SMCP 

o TPAMP2 



3180 Control Card Cable 

Test Line 

Points Names 

TH01 Diff Read B 
TH02 No Pin 

TH03 Diff Read A 
TH04 Not Assigned 
TH05 -Disable Stepper Motor 
TH06 +18V 

PTXCP - PTX Connector Pins 

I/O CP - I/O Connector Pins 
LEDCP - LED Connector Pins 

SCP - Solenoid Connector Pins 
HCP - Head Connector Pins 
SMCP - Stepper Motor Connector Pins 

Figure 0-9 (Part 4 of 4). Diskette Drive Parts 

Test 
Points 

TPA01 
TPB01 
TPC01 
TPC02 
TPC03 
TPC04 
TPD01 
TPE01 
TPE02 
TPE03 
TPF01 
TPF02 

0.2 DEVICE THEORY OF OPERATION 

The 31SD Diskette Drive is an I/O device that relies on the 
using system for power, commands, and control. The drive 

can read from, and write to one side of, a diskette. This 
section contains theory information about the device inter­

face, data flow, and operation of the diskette drive. 

Line Test Line 
Names Points Names 

+5 Vdc TPG01 +File Data 

-5 Vdc TPG02 +Erase Gate 

+Access 1 TPH01 MC-3 
01 PTX TPH02 MC-2 

Write Data TPH03 MC-1 
Ground TPH04 MC-O 
+Inner Tracks TPH05 +Write Gate 
+Access 0 TPAMP1 Preamp TP1 
+Head Engage TPAMP2 Preamp TP2 
+Index TPHLD -Head Load 
Ground TP24V +24 Vdc 
+Write/Erase Enabled TPLED 31SD LED Voltage 

0.2.1 Control Card Interface 

Cylinder access is shown in Figure 0-10; the interface lines 
at connector A 1 are shown in Figure 0-11. 

Following is a description of the interface lines at con­
nector A 1: 

Write Data: For each change of this signal, the current 

switches in the read/write head. This process records the 
data on the diskette surface . 

Access 0 ...... \~i .... ~~ .... ~L-------------~l 

Access 1 ...... \~i ...... ~t-~ ................ .. 
I 

i I 
I I 

1 I 

Cylinder 5 ---~.~ 

~5 ms Cylinder to Cylinder Seek Time 

Figure 0-10_ Cylinder Access 
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ReadlWrite Head 

Center Tap ReadlWrite Head 

ReadlWrite Head 

White 

Green 

Black 

Head 0 
ReadlWrite 

,.:E:;,.r:.:as::..e .:.;H.=,:ea:.;:d _______ -.:..R.:..;:e.;:.d_-t-rnn...., Head 0 

Head Connector (HCP) 

Diff 

Write Data B17 
-5 Vdc 

+Inner Tracks B08 

Select 
I-+W~rit:.:.e....:G:..:a.:.:te ___ --'B;;..;1:..:47)--'"--''--_+ ..... --_1 Logic 

+Erase Gate B09 

+Write/Erase Enabled B06 1/0 B06 

+File Data B07 I/O B07 

1/0 A02- TPC04 
~G.;:.r:..:o:..:u:..:nd'__ ____ --'A~0~2~-A:..:l~8~) ____ A_l~B-+ ______ ~TPFOl 

Dl LED Voltage 
-5 Vdc AOI I/OAOI 

+5 Vdc BOI 1/0 BOI 

Using I-+.:.;I~nd~e:;:.x _____ ....:::.::~:~:.:.;:.-=..:.......+-______ ~-_< 
System 
Adapter 

B04 1/0 B04 

+Diskette Sense B05 1/0 B05 

-Disable 
Stepper 
Motor 

+Access 0 Bl0 1/0 Bl0 

TPCOI 

+Access 1 B13 1/0 B13 

+24 Vdc B03 1/0 B03 

TPC02 
Dl TPAOI 

+5V 

MC-O '= Ground 

TPH04 

Erase 

LED BOI BOI Dl LEAD Voltage Black 

31SD 
PTXAOI AOI Dl PTX Black PTX 31SD 

LED 

PTX A03 A03 Dl PTX Return 

LED AOI AOI Dl LED Ground Red 

SM A06 A06 Stepper Motor MC-O Yellow 
Stepper 

o Motor 
SMA05 A05 Stepper Motor MC-l Red 

SM A04 A04 Stepper Motor MC-2 Orange 

SM A03 A03 Stepper Motor MC-3 Blue 

SM AOI AOI Stepper Motor Common Black 

SOL A03 A03 Head Load Solenoid 
White Head Load 

+Head Engage B15 I/O B15 ~_ ... ______________________ ~S:.:0:.:L:..;A...::04:-:<{_.:...A:.:.0.:,4.--.:..;H::..ea:.:d:.:L:.:o:.:.ad::.-______ --=B.:..;:Ia""ck';...J" Solenoid 

Card Position J " r r N Leard Position 

~connector Position 

Notes: 
1. A jumper from ground to disable stepper motor over­

rides any input access lines. This is used in making 
head/stepper motor adjustments. 

2. The variable frequency oscillator is packaged in the using 
system logic. The function of the variable frequency 
oscillator is to separate and clock pulses. 

Figure D-11. Control Lines at Connector A 1 
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+Inner Tracks: This line is active from track 43 through 
track 76. When this line is active, the write current through 
the data head is decreased, because the bit density increases 
toward the center tracks and, therefore, less write current is 
needed. 

+Write Gate: This line activates the write circuits and deac· 
tivates the read circuits for a write operation. 

+Erase Gate: This line activates the tunnel erase circuits 
during a write operation to erase the edges of the track just 
recorded. This erasing prevents crosstalk between tracks 
during later read operations. 

+Write/Erase Enabled: When this line is active, either write 
or erase current has been enabled on the card. 

File Data: This line is a series of clock and data pulses that 
represent the data read from the diskette surface. The VFO 
circuits supplied by the using system separate the clock 
pulses from the data pulses. 

+Index: This line indicates the start of a track. This 1.5 to 
3.0 ms pulse occurs every 166.7 ms. 

Diskette Sense: This line is tied to ground to always indi­
cate a diskette 1. 

Access Lines 0 and 1: Sequentially activating the access 
signal lines causes the read/write head to move from one 
cylinder to the next. Note, in Figure D-10, that the 
sequence is repeated every four cylinders. 

These two access signal lines, 0 and 1, are sequentially 
activated to cause the head to move in (toward the drive 
hub) or out (away from the drive hub). 

+Head Enagage: When it is active, this line loads the read/ 
write head. 

0.2.2 Mechanical Operation 

Figure D-12 shows the operation of the read/write head on 
the 31SD Diskette Drive. 

The operation of the 31 SD is similar to that shown in 
Figure D-12, but has only one head. 

• The diskette is ready to be inserted, D. 
• The diskette is inserted into the diskette guide, fI ; 

the operator closes the knob, which clamps the collet 
(R/W heads are now much nearer to the diskette). 

• The head is loaded (touching the diskette), D-. 
The solenoid is activated, the cable pulls the bail, and 
the bail lowers the head to the diskette. 

• ReadfWrite operation takes place. The heads are moved 
to the desired cylinder on the disk when the system 
activates the two stepper motor access lines in a specific 
sequence. 

• The head is released (deactivate the solenoid), D . 
• The operator turns the knob to the open position; the 

diskette is released and then removed from the 
drive, II. 

0.2.3 Typical Device Operation 

Figure D·13 shows the sequence of diskette operation. 

1. The host system starts the diskette drive motor. 

2. The operator inserts a diskette and turns the operator 
knob to the closed position. With the operator knob in 
the closed position, the diskette starts turning, and the 
read/write heads move into position on the diskette 
surface (see paragraph D.2.2 for mechanical operation). 

3. Index pulses are sensed every revolution (166.7 ms). 

4. The using system sequentially activates the two access 
lines to move the head/carriage assembly in (toward the 
hub) or out (away from the hub) to select the desired 
cylinder. Then the system sequentially activates the 
access lines to turn the stepper motor a distance equal 
to one cylinder. The two access lines last used to move 
the head/carriage to the desired cylinder remain active, e . Data from the selected cylinder is valid after 
40 ms (minimum time for the head and carriage assem­
bly to stop). 

5. A head load command can be given before or during a 
seek to activate the head load solenoid. Data is valid 
80 ms after the head is loaded. Address bytes of the 
first available I D (identifier) field are read, which locates 
the head in the correct position. 

6. Reading or writing can occur 40 ms after seeking to the 

last cylinder, " ' or 80 ms after the heads are loaded. 

7. The read/write head is unloaded after the read or write 
operation. 
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o Head Load 

RIW Head orilHUb _-,PT_X __ 

- - - ..:. - - - - -~- - - - - - - -.../ / /ICZ:/z:/z:z:z:z:z:z::r::ztl 

----1---Lf~----~"s', ~ 

Diskette 

Bail Head Load Arm Collet LED Operator Knob 

t~~~~~~~~~~~~~==~~·J 

II 

D 
~~~~~~~nc~~~~~~·J 

/ 

/ 

/ 
/ 

/ 

/ 
/ 

/ 

" " , 

/ 
/ 

/ D / 

t~~~~~~~~~~~~~~==~·J 

Figure 0-12. Diskette Insertion and Head Load Operation 
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II ll-l--------166.7ms -I 
--i 1-1.5 ms to 3.0 ms 

Index 

Head Engagged 

Read/Write Operation 

Access a 

Access 1 

1· llr------------------------------------·~ 

~------~t \~--~ ...................................... IB •• En.~i 
II 80 ms Minimum--------------~·I 

r-------~) ,~------~~--~----~II--~I----4-0-m-s-M--in-i-m-u-m----------_.~.-.. -~~ \ { '01 \ 

i · i 
....... \'( .... ~_+~ .... LI~+~I----------------~l lei 

I t I ...... \~t ...... ~+_~ ................ .. 
I 

i I 
I I I 

I I I I 
I I I I I 

10 I I 2 1 3 I 41 
I I I I I 

Cylinder a ~-"~44 Cylinder 5 ---....,JI~ 

~ ~5 ms Cylinder to Cylinder Seek Time 

Note: Seeking and head loading are not to the index. 

Figure 0-13. Diskette Operation Sequence 

D.2.4 Read/Write Principles 

0.2.4.1 Write Data 

For each change of the write data signal, the current 
switches in the read/write head. This process records the 
data on the diskette surface. 

Write Data Signal 

Recorded Bits 

FM Encoding: Writes data bits 4 J.1s apart. They are 
recorded on the diskette as follows: 

Recorded As,: Data Bit to 
Be Recorded Clock Bit Data Bit 

1 
o 

1 
o 

Data bits 0101 appear as follows: 

C o c c o 

f-4!ls~1 / / 
Data Bit .-J 
No Data Bit 

c 
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0.2.4.2 Write Operation 

For a write operation (Figure D-14), the write-gate signal 
activates the write circuits and deactivates the read 
circuits,G 

The erase-gate signal activates the tunnel erase circuits 

Adapter I nterface I G 
Degate Read Circuits 

+Write Gate I +Write Gate A 
Write Data Write Data Head 

Write Data 

+Erase Gate 

during a write operation to erase the edge of the data 
track, 0 ' just recorded. This erasing process prevents 
crosstalk between tracks during later read operations. 

I Device Interface 

I 
I ~ Read/Write 
~ Head 

+Erase Gate LlJI--E_ra_s_e_H_e_a_d _____ _ ~ Erase Head 

Read/Write Head 

o .A---JJTb 
Erased Edges <{.1-~ ... Motion 

Data Track Erase Heads 

Figure 0-14. Write Operation 

Format Write Operation: Writes a full track exchanging all 
the identifier (JD) fields, data fields, and gaps. The index 
to the first I D field gap is 79 eight-bit bytes. 

Index n n 
-----J·,-~----------------~:f~--------------,,-·----------

e 
.... ----r-----------(! J""------- -- --, 0 Write Gate 1 ____ ! ... 1 __ ....--:"--__ _ 

.... ----r--------~f J~-----------~----,~ Erase Gate 1 ___ j I I 

The write-gate signal is activated any time between the 
leading edge of the index pulse, CD ' and 50 bytes after 
the leading edge of the index pulse .. The write-gate signal 
is deactivated approximately 51 bytes after the leading 
edge of the next index pulse, 0 . 

The erase-gate signal is activated at the same time as the 
write-gate signal, but is deactivated 537 jJ.S after the write­
gate signal is deactivated •. 

Record (Update) Write Operation: Performed on a data 
field and its VFO sync field only. ID fields and gaps are 
not written. ',See Figure D-15. 

The write-gate line is activated 316 J,lS after the last I D 
character is read, 43. The line is deactivated 5 J.1.S after 
the last clock of the 2-bit pad is written, 0 . 

The erase-gate line is activated, e , 221 jJ.S after the 
write-gate line and is deactivated, 0, 537 jJ.S after the 
fall of the write-gate line. 

The writing of the new VFO sync field starts when the 
write-gate line is activated, G . 
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Data 

~I ~ 2-Bit Pad 

Iff.---~II __ 
Write Gate 

(/~<--------~Ict ______ _ 

Erase Gate 
If~---IG 

w_r"_lt_e_D_a_t_a _____ ruu~ ~ ~ ~-_-~ _-~ ~ ~ ~ ~ ~ ~ 00 ____ _ 
o 

Figure D-15. Record Update - Write Operation 

0.2.4.3 Read Data 

Read data is the FM encoded read head signal that can be 
observed at TPAMP1 and TPAMP2. See Figures 0-16 

through D-20. 

Typical measurements for FM encoding are: 

125 kHz: 120 to 300 mV (all O's) 

250 kHz: 100 to 250 mV (all 1's) 

The voltage is higher at the outer tracks because of the 
higher track speeds and lower bit density. 

READ DATA: MFM ENCODED (51TD ONLY) 
Read Head Signal at TPAMP1 and TPAMP2 

SCOPE SETUP 

Note: Use Tektronix 453, 454, or similar 
oscilloscope with x 10 probes. 

0.05 V/cm 

0.05 V/cm 

........ - .......... 2.0 ms/cm -.......... 
.......... 

.......... -

200.0 )Js/cm 

Figure D-16. Read Data Signals 

-

SY27 -2528-2 

Channel A sweep mode Normal 

Channel A level + 

Channel A coupling DC 
Channel A slope + 

Channel A source External 
Trigger Normal 

Mode Add 
Channel 1 volts/ division 5 mV/cm 

Channel 2 volts/division 5 mV/cm 

Channel 1 input AC 

Channel 2 input AC 

Invert Pullout 

Times per diyision 2 ms/cm 
Connect channel 1 to TPAMP1 

Connect channel 2 to TPAMP2 

Connect trigger to +Index test pin 

Observe: The amplitude of the read signal 
should be between 6.5 to 560 mV. 
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1.0 V/cm 

MFM FILE DATA 
Bit Pattern: Hex E5E5 

Example; 0101111001 

C 0 ~ 1 C 
~ r'I 

\ 
\,.-. ~ J-- '--

0 

2.0JJs/cm 

Figure 0-17. File Data Signals 

TPC03 
Write Data 

~ 
TPDOl 

+Inner Tracks ;:. 

From TPH05 
Host +Write Gate ;:. 
System 

+Erase Gate 
TPG02 

;:. 

Figure 0-18. 31SD Test Pins 

0-24 

C 1 

I~ "--

C 0 
1'\ 

\ 

Select 
Logic 

C 

-5 Vdc 

SCOPE SETUP 

Note: Use Tektronix 453, 454, or similar 
oscilloscope with x10 probes. 

Channel A sweep mode Normal 
Channel A level + 
Channel A coupling DC 
Channel A slope + 
Channel A source External 
Trigger Normal 
Mode Channel 1 
Channel 1 volts/division 1.0V/cm 
Channel 1 input DC 
Times per division 2 J.ls/cm 
Connectchanncl 1 to +File data 
Connect trigger to +Index test pin 

Observe: Clock or data pulses every 2 to 4 J.ls. Pulse 
duration should be between 100 and 500 ns. 
Pulse amplitude should be between 2.4 and 
4.2 volts. 

Diff 

TPGOl 
+File Data 

CE Test Points e e TPF02 

+Write/Erase Enabled 

Read/Write Head 

Erase Head 

SY27 -2528-2 

To 
Host 
System 



4 1 
~ 

PTXCP 
B A 
00 1 

o 
00 
00 
00 
00 
00 
00 
00 
00 I/O CP 
00 
00 
00 
00 
00 
00 
00 
0018 

IolB 
~A 
2 1 

LEDCP 

o TP24V 

D TPA010 
o TPB01 

TPC040 0 0 0 TPC01 
oTPD01 

TPE03 0 0 0 TPE01 

Q TPA 
TPB 
TPC 
TPD 
TPE 

TPF02 0 0 TPF01 TPF 

o TPLED 

SCP 
4 1 

TPG02 0 
TPH050 

o TPHLD 

100 01 

o TPG01 TPG 
TPH 

6 1 
1000 C 01 

TH 

D 
igure 0-19. 3180 Control Card 

Test Line 

Points Names 

fHOl Diff Read B 

fH02 No Pin 

fH03 Diff Read A 

fH04 Not Assigned 

TH05 -Disable Stepper Motor 

TH06 +18V 

igure 0-20. 3180 Control Card Cable 

PTXCP - PTX Connector Pins 

I/O CP - I/O Connector Pins 

LEDCP - LED Connector Pins 

SCP - Solenoid Connector Pins 

HCP - Head Connector Pins 

SMCP - Stepper Motor Connector Pins 

• 
Test Line 

Points Names 

TPAOl +5 Vdc 

TPBOl -5 Vdc 

TPCOl +Access 1 

TPC02 D1 PTX 

TPC03 Write Data 

TPC04 Ground 

TPDOl +Inner Tracks 

TPEOl +Access 0 

TPE02 +Head Engage 

TPE03 +Index 

TPF01 Ground 

TPF02 +Write/Erase Enabled 

SY27-2528-2 

TPH040 0 0 OTPH01 

6 1 
10000 0 I 

SMCP 
o TPAMP 1 

oTPAMP2 

DD 
7 HCP 1 
1000 0 0 1 

Test Line 

Points Names 

TPG01 +File Data 

TPG02 +Erase Gate 

TPH01 MC-3 

TPH02 MC-2 

TPH03 MC-l 

TPH04 MC·O 

TPH05 +Write Gate 

TPAMP1 Preamp TP1 

TPAMP2 Preamp TP2 

TPHLD -Head Load 

TP24V +24 Vdc 

TPLED 31SD LED Voltage 
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D.3 MAINTENANCE 

0.3.1 Collet/Flat Spring Assembly 

D.3.1.1 Collet/Flat Spring Removal 
See Figure 0-21 (2 parts). 

1. Power down. 

2. Turn the operator knob, 0 ' to the closed position. 

~ Pressure Pa~ G Read/Write 
Head 

Figure 0-21 (Part 1 of 2). Collet/Flat Spring Removal 

Warning: Do not attempt to remove the collet/flat 
spring, G ' before removing the bail, 0 . Too much 
pressure or binding can damage the spring. 

e Head Load 
Arm 

G Collet/Flat Spring 
Assembly 

Lever 

OOperato 
Knob 

Lever Screw 
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3. Loosen the lever screw, 0 . 
4. Push the bail, 0 ' inward slightly, and disconnect 

the bail actuator cable eyelet, G ' from the 

lever,8· 

5. Turn the operator knob, 0 ' to the open position. 

6. Loosen the bail mounting screw, e . 
7. Observe the position of the bail return spring, G ; 

then remove the bail pivot rod, 0 ' the bail return 
spring, G ' and the bail, e ' by sliding the 
bail,e ' out from under the head load arm, e. 

Warning: Damage to the head, e ' can occur if the pres­
sure pad, 0 ' is permitted to hit the head. 

8. Remove the screw and nut, 0 ' from the collet 

actuator rod, e. 
9. Remove the operator knob, 0 . 

10. Remove the collet actuator roll, 0 ' and the pres­

sure roll, CD . 
11. Turn the collet actuator rod, e ' up and out of the 

way. Then remove the collet/flat spring 
assembly, Q . 

aCollet G E) 
V Actuator Rod Screw 

G 
End Play 
0.1 mm maximum 
(0.004 inch) 

D.3.1.2 Collet/Flat Spring Replacement 

See Figure 0-21 (2 parts). 

Warning: Too much pressure or binding of the flat 
spring, G ' will damage the spring. 

1. Reinstall the collet/flat spring assembly, G . 
2. Reinstall the collet pressure roll, e ' and actuator 

roll, 0 . 
3. Turn the collet actuator rod, e ' down against the 

spring. 

4. Reinstall the operator knob, Q ' in the open 
position. 

5. Reinstall the screw and nut, 0 ' that attach the 
operator knob to the collet actuator rod, e . Push 
the operator knob and the collet actuator rod, e ' 
together until there is a maximum of O.l-mm (0.004-

inch) end play, 0 ' between the operator knob, G, 
and the diskette guide, CD . (See Part 2 of Fig-
ure 0-21.) Tighten the screw. 

6. Reinstall the bail return spring, G ,the bail, 0 , 
and the bail pivot rod,G ~ Place the bail, G, on 
thecollet actuator rod, ~. Ensure that the spring, 

G ' is in the correct position. Place the bail, 0 ' 
under the head load arm. Place the bail pivot rod, G, 
in the groove, and tighten the bail mounting 

screw, G . 

Operator Knob 0 
/ 

CD Plunger 

Figure 0-21 (Part 2 of 2). Collet/Flat Spring Removal 
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Eyelet Crimp 
Facing Out 
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7. Turn the operator knob, 0 ' to the closed position. 

8. Push the bail, 0 ' inward slightly, and connect the 
cable to the lever, •. Ensure that the eyelet crimp, 
G ' is facing outward, that the cable remains on the 
pulley, and that the cable is not twisted. (See Part 2 
of Figure 0-21.) Turn the solenoid plunger, CD ' 
if necessary. 

9. Turn the operator knob, 0 ' to the open position. 

10. Ensure that the diskette moves in and out of the drive 
smoothly without hitting the collet. If the diskette 
will not move in and out smoothly, the flat spring, 
G, has been damaged, and a new flat spring should 
be installed. 

11. Perform the Head Gap Adjustment (paragraph 
0.3.3.3). 

Read/Write 
Head 

Apply steady 

pressure ~ 

OTension Spring 

31S0 Diskette Orive 

-.. 

D.3.2 Head/Carriage Assembly 

Warning: The head/carriage assembly is adjusted and tested 
at the factory. Do not attempt to adjust or repair any part 
of this assembly. 

00 not attempt to clean the head/carriage assembly. If the 
assembly is not clean, exchange it. 

D.3.2.1 Head/Carriage Pressure Pad Removal and 
Replacement 

See Figure 0-22. 

Figure D-22. Head/Carriage Pressure Pad Removal and Replacement 
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If the pressure pad is worn to a point nearly even with 
the surface of the head load arm, exchange the pad. Use 
pad 8/M (part 2200751). 

Warning: The head area can be easily damaged or contami­
nated. Read the following before exchanging a pressure 
pad: 

• Ensure that your tools are clean; use isopropyl alcohol 
(part 2200200) and a clean tissue (part 2162567), or 

use an alcohol pad (part 9900679). 

• Do not touch the pressure pad with your fingers. 

• Be careful not to damage the new pressure pad or loosen 
any of the pad's surface. The layer of adhesive on the 
new pad is very thin; do not damage the adhesive. Do 
not let the adhesive touch the surface of the pad that 
will touch the diskette. Do not use damaged pads. 

• Do not scratch the head load arm. 

• Do not let the head load arm hit the read/write head. 

• Move the head load arm as little as possible. The ten­
sion spring, e ' can come out. 

1. Move the head load arm away from the read/write 
head. 

2. Using your scissor clamp (part 9900233), pull the 
worn pad off the arm. 

3. Carefully remove any adhesive that remains on the 
arm. 

4. Ensure that the pressure pad mounting surface is 
lint-free; use tissue (part 2162567) moistened with 
isopropyl alcohol (part 2200200) or an alcohol pad 
(part 9900679). If the surface is not completely 
clean, the new pad may not seat correctly. 

5. Using a knife (or similar thin blade), lift off the paper 
cover that protects the adhesive' layer on the new pad. 

6. Using your scissor clamp, carefully remove the new 
pressure pad from the other new pads. 

7. Place the new pad in the center of its location on the 
head load arm. 

8. Lightly press on the new pad with a clean screwdriver. 

9. Using the small end of the pressure pad tool, e ' 
press at 90 degrees to the head load arm. 

10. Use your other hand to turn the tool at least one 
revolution in one direction only. 

11. Carefully move the head load arm back to its opera­
tional position. 

12. Test the read/write head output. See Read/Write 
Principles (paragraph 0.2.4). 

0.3.2.2 Head/Carriage Service Check 

See Figures 0-23 and 0-24. 

Warning: The head/carriage service check must be per­
formed with the diskette drive installed (or with the disk­
ette drive in the same position as when installed) or the 
adjustment might not be accurate. 

1. Power down. 

I 
DANGER 
Voltage is still present at the socket when the 
power cable is disconnected. 

2. Oisconnect the ac drive motor power cable, e . 
3. Remove the head cable guide, 0 . 
4. Turn the stepper motor pulley by hand to track 

40, and insert a timing pin, e. (Ensure that the 
pin goes into the casting.) 

5. Power up. 

6. To disable the stepper motor, install a jumper, ~ , 
from TCP04 (ground) to TH05 (-'disable stepper 
motor'). 

7. To locate the stepper motor at track 40, install a 
jumper, G ,between TPF01 (ground) and 
TPH04 (MC-O). 

8. Put the timing pin, e, through the stepper motor 
pulley into the timing hole in the casting. Ooes the 
timing pin pass freely through the hole? 

Y N 
Remove the timing pin, e . 
Remove the jumpers, 0 and G . 
Power down. 
Go to the Head/Carriage Adjustment 
(paragraph 0.3.2.3), step 3. 

9. Remove the timing pin, e . 
10. To move the stepper motor to track 39, remove the 

jumper connected to TPH04 and install the jumper 
end on TPH01 (MC-3). 

11. Verify that this is track 39 by visually checking for 
no gap, C!) , between the timing pointer, e ' and 
the timing block, CD . 
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Head/Carriage 
Cable Connector 

. vice Check 3 Head/Carriage Ser Figure 0-2 . 
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Pressure 
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4 1 
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PTXCP 
B A 
00 1 

o D TPA010 0 TPA 
o TPBOl TPB 

TPC04 0 0 0 TPCOl TPC 
oTPDOl TPD ~ 

TPE030 0 TPEOl TPE V 
TPF020 ~~T~P~FO~l~ ______ ~T~P~F ________ J_u_m~~_r __ 

00 
00 
00 
00 

00 
00 
00 

TpT:~50~0 i~~ ~-0--~""OTPH01 
00 I/O CP 
00 
00 

00 
00 
00 
00 
00 
0018 

IOlB 
~A 
2 1 

LEDCP 

o TP24V 
o TPLED 

SCP 
4 1 

o TPHLD 

ro=o=:§l 

Figure D-24. 318D Control Card 

12. To move the stepper motor from track 39 back to 
track 40, remove the jumper connected to TPH01 
and install the jumper end on TPH04 (MC-O). 

13. Verify that this is track 40 by visually checking that 
the timing hole in the pulley lines up with the timing 
hole in the casting. (Use the dental mirror to verify; 
do not use a timing pin.) 

14. Insert the thickness gauges from the end of the timing 

pointer, e ' and timing block, CD ' to verify the 
indicated gap, 0 : 

0.483 mm (0_019 inch). Go. 
0.533 mm (0.021 inch). No go. 

Note: Because of the torque characteristics of the 
stepper motor, this step can be performed only once. 
If it is necessary to perform this step again, go back 
to step 10 of this service check. 

o TPAMP 1 

oTPAMP2 o DO 
7 HCP 1 

100 0 0 0 I 

6 
10000 0 I 

SMCP 

15. If the adjustment is not correct, go to step 12 of 
paragraph 0.3.2.3. 

16. Remove the jumpers, 0 and e . 
17. Reinstall the head cable guide, " . (Ensure that 

the read/write head can move freely.) 

18. Was the head/carriage assembly exchanged? 

Y N 
Power down. 
Reconnect the ac drive motor power cable. 
Power up. 
End of procedure. 

19. Go to the Head Gap Service Check (paragraph 
0.3.3.2). 
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D.3.2.3 Head/Carriage Adjustment 

See Figure 0-25. 

Warning: The head/carriage assembly adjustment must be 
performed with the diskette drive installed (or in the same 
position as when installed), or the adjustment might not be 
accurate. 

1. Power down. 

2. Remove the cable guide, 6) . 

o 
Clamp Screw 

Figure 0-25 (Part 1 of 2). Head/Carriage Adjustment 

3. 

4. 

5. 
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Measure and record the gap, • ' between the 
stepper motor pulley, 0 ' and the casting. 

Gap is: ______ _ 

Loosen the clamp screw, 41), so the stepper motor 

drive shaft, . ' can turn inside the pulley, 0 . 
Turn the stepper pulley, G, by hand to track 40, 
and insert the timing pin, 8. (Ensure that the pin 
goes into the casting.) 

o Clamp Screw 

G Stepper \ 
Motor 
Pulley 



31 SD Control Card 

4 1 
rrr::::2l 

PTXCP 
B A 
00 1 

o 

00 
00 
00 
00 
00 
00 
00 1/0 CP 
00 
00 
00 
00 
00 
00 
00 
0018 

IOlB 
~A 
2 1 

LEDCP 

o TP24V 

DTPA01 0 0 TPA 
o TPBOI TPB 

TPC04 0 0 0 TPCOI TPC 
oTPDOl TPD 

TPE030 0 0 TPEOI TPE A 
TPF02 0 \:"PFOI TPF Jumper ~ 

TPG02 0 ":::-!------~T~P~G~-----...;;;;;..----,- - - --

TPH050 TPH TPH04 boo ~TPHOI 

o TPLED 

SCP 
4 1 

o TPHLD 

~ 

D 
o TPAMP 1 

oTPAMP 2 

DD 
7 HCP 1 
1000 0 0 I 

6 1 
10000 oJ 

SMCP 

Figure D-25 (Part 2 of 2). Head/Carriage Adjustment 
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I 
DANGER 
Voltage is still present at the socket when the 
power cable is disconnected. 

6. Disconnect the ac drive motor power cable, O. 

7. Power up. 

S. To disable the stepper motor, install a jumper 0 
from TPC04 (ground) to TH05 (-'disable stepper 
motor). 

9. To locate the stepper motor at track 40, connect a 
jumper 0 from TPF01 (ground) to TPH04 (MC-O). 

10. Make the gap, 0, the same size as the gap recorded 
in step 3, and tighten the clamp screw, O. (Ensure 
that the timing pin passes freely through the stepper 
motor pulley into the hole in the casting.) The 
clamp, e ' should be placed even with the end of 
the stepper motor drive shaft, 0 . 

11. Remove the timing pin, 8 . 
12. Loosen the two bracket-to-carriage clam pi ng 

screws, CD. 
13. Remove the jumper end from TPH04, and install 

the jumper end on TPH01 (MC-3). 

14. Remove the jumper end from TPH01, and connect 
the jumper end on TPH04 (MC-O). 

15. Verify that this is track 40 by visually checking that 
the timing hole in the pulley lines up with the timing 
hole in the casting. (Use the dental mirror to check; 
do not use a timing pin.) 

16. Insert a 0.50S mm (0.020 inch) thickness gauge, G ' 
between the timing pointer on the carriage and the 
track 40 adjustment surface on the casting. Use the 
clip (part 4240632), CD, to attach the thickness 
gauge to the casting. The clip is attached to the disk­
ette guide (see Figure 0-4). 

17. Slide the head/carriage, e, against the thickness 
gauge so it just touches but is not forced against the 
thickness gauge. Install the carriage pressure spring 
(part 4240631), 0, between the casti ng and the 
carriage to hold the head/carriage assembly against 
the thickness gauge. The pressure spring is attached 
to the diskette guide (see Figure 0-4). 

1S. Tighten the two screws, CD, that fasten the bracket 
to the carriage. 

19. Remove the clip, e, and the carriage pressure 
spring, G). 

20. Go to step 10 of paragraph 0.3.2.2. 

0.3.2.4 Head/Carriage Removal 

See Figure 0-26. 

1 . Power down. 

2. Carefully remove the head/carriage cable connector, 
0, from the control card. (Note the cable path for 
easier replacement.) 

3. Remove the cable guide, G . 
Warning: Band e must not be bent or damaged in any 
way. 

4. Remove the band. e, by removing the three 
screws, G and S ' that attach the band to the 
stepper pulley, 0 ' and the carriage bracket, CD . 
(Note the position of the band and clamps; they 
must be in the same position for replacement.) 

5. Remove the carriage bracket, e, from the carriage. 

6. Remove the two screws, 8, and remove the guide 

rod,O· 

7. Carefully lift and turn the head/carriage assem­
bly, 0, to remove it from the guide rod, CD . 

0.3.2.5 Head/Carriage Replacement 

See Figure 0-27. 

Warning: When you install the head/carriage assembly, 
0, ensure that the bail, e, is under the head load 
arm, CD. Ensure that the bail return spring, CD, is. 
correctly installed. Ensure that the band, 0 ' is not 
damaged in any way. 

1. 

2. 

3. 

4. 

5. 

Carefully install the head/carriage assembly, e ' 
on the guide rod, e. Then place the head/ 
carriage assembly at track 00. 

Reinstall the guide rod, 0 ' and tighten the two 
screws, G. (Ensure that the guide rod notch, CD ' 
is aligned with the screw, 0 .) 
Place the head/carriage assembly at track 40. 

Reinstall the carriage bracket, e, on the carriage 
with the screws and washers, G ' installed in the 
center of the hole. 

Reconnect the band, O. as follows: Install the 
adapter welded to bandGto the slotted end, 0, 
of the carriage bracket, e. Leave the screw loose. 
Install band It to the stepper motor pulley, G ' 
with ciampa. Install the end of band 0 to the 
carriage bracket with clamp O. Ensure that the 
band is parallel to the carriage bracket, e, and the 
edge of the pulley, CD ' during installation. 
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G Guide Rod Screws 
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~~ 
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. D 26 Head/Carriage Removal Figure . . 
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Figure 0-27 (Part 2 of 2). Head/Carriage Replacement 
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6. Block the head/carriage about 25 mm (1 inch) from 
the casting, 0 . 

7. Pull on the adapter welded to band G with 
2.5 ± 0.25 pounds' force, and tighten the band clamp­
ing screw, e. Ensure that the band is parallel to 
the pulley edge, 0 . 

8. Move the carriage to track 00 and then to track 76. 
Ensure that the band track is straight and that the 
drive band is parallel to the pulley edge, 0 . 

9. Carefully connect the head/carriage cable to the con­
trol card connector, e. 

10. Turn the stepper motor pulley, e ' by hand to 
track 40, and check with the timing pin, 0 . 
Ensure that the pin goes into the casting. 

I 
DANGER 
Voltage is still present at the socket when the 
power cable is disconnected. 

11. Disconnect the ac drive motor power cable, 0 . 
12. Power up. 

13. To disable the stepper motor, install a jumper, 0, 
from TPC04 (ground) to TH05 (-'disable stepper 
motor'). 

14. Install a jumper, e ' from TPF01 (ground) to 
TPH04 (MC-O). 

15. Put the timing pin through the stepper motor pulley, e, into the timing hole in the casting. Does the 
timing pin pass through the timing hole freely? 

Y N 
Remove the timing pin, 0 . 
Remove the jumpers. 0 and e. 
Power down. 
Go to step 3 of paragraph D.3.2.3. 

Remove the timing pin 0 . 
16. Go to step 12 of paragraph D.3.2.3. 

0.3.3 Head Load Solenoid and Bail 

0.3.3.1 Solenoid and Bail Service Check 

See Figure D-28. 

1 . Power down. 

I 
DANGER 
Voltage is still present at the socket when the 
power cable is disconnected. 

2. Disconnect the ac drive motor power cable, CD . 
3. Insert a diskette, and turn the operator knob, e ' 

to the closed position. 

4. Power up. 

5. To activate the head load solenoid, install a jumper, 
G, from TPC04 (ground) to the head load TPH LD 
(-'head load'). 

6. To deactivate the stepper motor, install a jumper, o ' from TPC04 (ground) to TH05 (-'disable 
stepper motor'). 

7. Verify a 0.3 to 0.7 mm (0.012 to 0.028 inch) gap, e ' between the bail and the head load arm at each 
end of the head movement. 

8. Is the gap OK? If not, go to Bail Adjustment (para­
graph D.3.3.4, step 5). 

9. Remove the jumpers. e and O. 
10. Turn the operator knob, e ' to the open position, 

and remove the diskette. 

11. Turn the operator knob, e ' to the closed position. 

12. Power down. 

13. Reconnect the ac drive motor power cable, e . 
14. Power up. 
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0.3.3.2 Head Gap Service Check 

See Figure D-29. 

1 . Power down. 

2. Turn the operator knob, e ,to the closed position. 

3. Visually check for a gap of 3 to 4 mm (0.118 to 
0.157 inch) between the bail assembly and the head 
load arm. 

4. Is the gap OK? If not, go to step 3 of paragraph 
D.3.3.3. 

5. Turn the operator knob, e ' to the open position. 

6. Power up. 

7. If the head/carriage assembly was exchanged, go to 
the Solenoid and Bail Service Check (paragraph 
D.3.3.1). 

0.3.3.3 Head Gap Adjustment 

See Figure D-29. 

1 . Power down. 

2. Turn the operator knob to the closed position. 

3. Tighten the lever screw, 0, just enough so that the 
lever, e, can still be adjusted. 

4. While looking into the diskette opening, move the 
lever until the load arm, G ' just touches the head. 

5. Note the lever marks, 0, on the lever relative to 
the bail alignment edge, e. 

6. Turn the lever 1-1/2 spaces clockwise. 

7. Tighten screw 43 . 
8. The gap, e, between the head load arm and the 

head should now be 3 to 4 mm (0.118 to 0.157 inch). 

9. Is the gap 0 K? 

Y N 
Go to Solenoid and Bail Service Check (paragraph 

D.3.3.1). 
Go back to step 3. 

0.3.3.4 Bail Adjustment 

See Figure D-29. 

1. Power down. 

I 
DANGER 
Voltage is still present at the socket when the 
power cable is disconnected. 

2. Disconnect the ac drive motor power cable, 0 . 
3. Power up. 

4. Insert a diskette, and turn the operator knob to the 
closed position. 

5. To activate the head load solenoid, install a jumper, 
G from TPC04 (ground) to the head load TPH LD 
(-'head load'). 

6. To deactivate the stepper motor, install a jumper, 
0, from TPC04 (ground) to TH05 (-'disable 
stepper motor'). 

CAUTION: The solenoid case becomes hot after 
continuous use. 

7. Loosen the solenoid locking screw; 0 . 
Warning: Do not let the solenoid plunger and cable turn 
while you make this adjustment. 

8. Turn the solenoid in the mounting bracket to obtain 
a 0.3 to 0.7 mm (0.012 to 0.028 inch) gap, 0, 
between the head load arm and the bail. 

9. Tighten screw O. 
10. Is the gap OK at each end of the head movement 

(step 8)? 

Y N 
Go back to step 7. 

11. Remove the jumpers, G and E). 
12. Turn the operator knob to the open position, and 

remove the diskette. 

13. Power down. 

14. Reconnect the ac drive motor power cable, 0 . 
15. Power up. 
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0.3.3.5 Bail Removal 

See Figure 0-30. 

1. Power down. 

I 
DANGER 
Voltage is still present at the socket when the 
power cable is disconnected. 

2. Oisconnect the ac drive motor power cable, ". 

3. Turn the operator knob to the closed position. 

4. Loosen the lever screw, e. 
5. Push the bail, a, inward slightly, and disconnect 

the bail cable eyelet, CD ' from the lever, G . 
6. Turn the operator knob to the open position. 

7. Loosen the bail mounting screw, G. 
Warning: Permitting the pressure pad to hit the head can 
damage the head. 

8. Observe the position of the bail return spring, 4) . 
Now remove the pivot rod, m ' the bail return 
spring, 0 ' and the bail, G by lifting the bailout 
from under the head load arm, G . 

0.3.3.6 Bail Replacement 

See Figure 0-30. 

1. Reinstall the bail return spring, 0 ' the bail, e ' 
and the pivot rod, G. Place the bail, e ' on the 
collet actuator rod, O. Ensure that the bail return 
spring, 0 ' is in the correct position. Place the 
bail, a, under the head load arm, G ' place the 
bail pivot rod, CD ' in the groove, and tighten the 

screw, G. 
2. Turn the operator knob to the closed position. 

3. Push the bail, 8, inward slightly, and connect the 
cable eyelet,e - , to the bail lever with the crimp, 
0, facing outward. (Ensure that the cable remains 
on the pulley and is not twisted; turn the solenoid 
plunger, G, if necessary.) 

4. Turn the operator knob to the open position. 

5. Perform the Head Gap Adjustment (paragraph 
0.3.3.3). 

-b.3.3.7 Solenoid and Idler Removal 

See Figure 0-31. 

1. Power down. 

I 
DANGER 
Voltage is still present at the socket when the 
power cable is disconnected. 

2. Oisconnect the ac drive motor power cable, e . 
3. Turn the operator knob, 0 ' to the closed position. 

4. Loosen the lever screw, 0 . 
5. Push the bail, 0, inward slightly, and disconnect 

the cable eyelet, e ,from the bail lever, 0 . 
6. Turn the operator knob, 0 ' to the open position. 

7. Remove the ac motor drive belt, 0 . 
8. Remove the solenoid cable connector, G, from the 

control card. 

9. Remove the solenoid, the bracket, and the cable as a 

unit, G. 
10. Loosen the solenoid locking setscrew, CD ,and 

unscrew the solenoid from the bracket. (The solenoid 
and the bail actuator cable are exchanged as a unit.) 

0.3.3.8 Solenoid and Idler Replacement 

See Figure 0-31. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Reinstall the solenoid, G, on the bracket. 

Reinstall the solenoid, bracket, and cable as a unit. 

Reconnect the head load solenoid cable connector, 
8, to the control card. 

Reinstall the ac motor drive belt, 0 . 
Turn the operator knob, 0, to the closed position. 

Push the bail, 0, inward slightlY, and connect the 
cable eyelet, e ,to the bail lever, 0, with the 
eyelet crimp, 0, facing outward. (Ensure that the 
cable remains on the pulley and is not twisted; turn 
the solenoid plunger, CD ' if necessary.) 

Turn the operator knob, 0, to the open position. 

Perform the Head Gap Adjustment (see paragraph 
0.3.3.3). 
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D.3.4 AC Drive Parts 

0.3.4.1 Drive Motor Removal 

See Figure 0-32. 

1. Power down. 

I DANGER 
Voltage is still present at the socket when the 
power cable is disconnected. 

2. Disconnect the ac drive motor power cable, 0 . 
3. Remove the ac motor drive belt, 0 . 

CAUTION: The motor case becomes hot after contin­
uous use. 

4. Remove the two enclosure mounting screws, 0 ' 
and remove the fan enclosure. 

5. Loosen the drive pulley/fan locking setscrew, e ; 
then remove the ac drive motor pulley/fan 
assembly, O. 

I 
DANGER 

, High voltage may be present at the capacitor 
terminals, 0 . 

6. Remove the two capacitor insulator caps, @)' from 
the capacitor terminals. 

7. Discharge the capacitor by jumpering its terminals, 
G, with the large blade screwdriver. 

8. Remove the motor capacitor leads, e ,from the 
capacitor terminals. 

9. Remove the motor. capacitor leads, e ' from the 
cable guide, e ' on the casting. 

10. Remove the insulator caps, CD ' from the motor 
capacitor leads, e . 

11. ,Remove the remaining two motor mounting screws, 
0, and remove the motor, 0 . 

0.3.4.2 Drive Motor Replacement 

See Figure 0-32. 

1. Install the ac drive motor, 0 ' with the two mount­
ing screws, O. Note in Figure 0-31 that the cable, 
0, and the motor capacitor leads, e, should 
extend toward the rear of the machine. 

2. Install the ac drive motor pulley/fan, C , on the 
new motor. Ensure that the setscrew, e, is cen­
tered in the flat surface of the motor shaft. (Leave 
the setscrew loose.) 

3. Position the fan and pulley on the motor shaft with a 
gap of 0.5 mm ± 0.1 mm (0.020 ± 0.004 inch) between 
the motor face and the fan hub. Tighten the setscrew. 

4. Reinstall the fan enclosure, 0 ' with the belt clear­
ance slots toward the drive hub, 0 . 

5. Reinstall the drive belt, e . 
6. Reinstall the two capacitor insulator caps, (I), on 

the motor capacitor leads, e (one on leads 2 and 3, 
and one on lead 1). 

7. Reconnect the motor capacitor leads, e ' in the 
guide, 8, on the casting. 

8. Reinstall the motor capacitor leads, e ' on the 
capacitor terminals, G (leads 2 and 3 on the top 
terminal and lead 1 on the bottom terminal). 

9. Reinstall the two insulator caps, 0 ' on the capac­
itor terminals, 0 . 

10. Reconnect the ac drive motor power cable, e . 
0.3.4.3 Capacitor Removal 

See Figure 0-32. 

1. Power down. 

; 

DANGER 
~ Voltage is still present at the socket when the 

.' power cable is disconnected. 

2. Disconnect the ac drive motor power cable, G . 
3. Remove the two insulator caps, (I) , from the 

capacitor terminals, Cit . 
4. Discharge the capacitor by jumpering the capacitor 

terminals, 0 ' with a large blade screwdriver. 

5. Remove the motor capacitor leads, e ' from the 
capacitor terminals. 

6. Remove the screw, e , and remove the cClpacitor 
bracket assembly, CD . 

0.3.4.4 Capacitor Replacement 

See Figure 0-32. . 
1. Reinstall the capacitor assembly, e, with the 

screw, e ' and tighten the screw. 

2. Reinstall the motor capacitor leads, e, on the 
capacitor terminals, 0 (leads 2 and 3 on the top 
terminal and lead 1 on the bottom terminal). 

3. Reinstall the two insulator caps, (I) , on the capac­
itor terminals. 
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D.3.4.5 Drive Fan and Pulley Assembly Removal 

See Figure 0-32. 

1. Power down. 

I 
DANGER 
Voltage is still present at the socket when the 
power cable, e ' is disconnected. 

2. Remove the ac drive belt, e . 
3. Remove the fan enclosure mounting screws, G, 

and remove the fan enclosure, G . 
4. Loosen the setscrew, G; then remove the ac drive 

motor pulley/fan, 0 
D.3.4.6 Drive Fan and Pulley Assembly 

Replacement 

See Figure 0-32. 

1. Reinstall the ac drive motor pulley, 0 ' on the 
motor shaft so that the setscrew, G, is centered 
in the flat surface of the shaft. (Leave the setscrew 
loose.) 

2. Position the fan and pulley on the motor shaft with a 
gap of 0.5 mm ± 0.1 mm (0.020 ± 0.004 inch) 
between the motor face and the fan hub. Tighten the 
setscrew. 

3. With the mOL. 'g screws, G ' reinstall the fan 
enclosure, G ' with the belt clearance slots toward 
the drive hub, G. 

4. Reinstall the drive belt, e . 
5. Reconnect the ac drive motor power cable, e . 
6. Power up. 

0.3.5 Stepper Drive Parts 

D.3.5.1 Stepper Motor Removal 

See Figure 0-33. 

1. Power down. 

2. Remove the head cable connector, 0, from the 
control card. 

3. Remove the head cable guide, G. 
Warning: The stepper drive band, e, assembly can be 
easily damaged. Do not bend, crease, or scratch the band. 

4. Remove the three mounting screws, " ' 0 ' and 
CD ' and clamp, e ' that attach the stepper drive 
band, e ' to the stepper motor drive pulley, e ' 
and carriage bracket, G. (Note the position of the 
band, e ' and clamp, e ' for easier replacement.) 

5. Remove the band assembly. 

6. Measure and record the gap, 0 ' between the 
stepper motor pulley, e ' and the casting for later 
use. 

Gap is 

7. Loosen the stepper pulley clamp screw, e ,and 
remove the stepper pulley, e ' and the clamp, O. 

8. Remove the stepper motor cable connector, 0 ' 
from the control card. 

9. Remove the four stepper motor mounting screws, G. 
10. Remove the stepper motor, e . 
D.3.5.2 Stepper Motor Replacement 

See Figure 0-33. 

1. Reinstall the stepper motor, G ' using the four 
mounting screws, G. (Locate the motor cable 
toward the control card.) 

2. Reinstall the stepper motor cable connector, 0 ' 
on the control card. 

3. Reinstall the stepper motor pulley, e ' and the 
clamp, O. (Adjust the gap, 0 ' between the 
pulley and the casting to the measurement recorded 
in step 6 of' paragraph 0.3.5.1.) The clamp, 0 ' 
should be placed even with the end of the stepper 
motor drive shaft, CD . 

4. Reinstall the drive band, •. Go to Head/Carriage 
Replacement (paragraph 0.3.2.5, step 5). 
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0.3.5.3 Stepper Pulley and Clamp Removal 

See Figure 0-34. 

1. Power down. 

2. Remove the drive band (see paragraph 0.3.5.7). 

3. Measure and record the gap, e ' between the 
stepper motor pulley and the casting. 

Gap is: ____________ _ 

4. Loosen the clamp screw, G ; then remove the 

pulley, G) , and the clamp, " . 

0.3.5.4 Stepper Pulley and Clamp Replacement 

See Figure 0-34. 

1. Reinstall the pulley, CD ' the clamp, 0 ' and the 
clamp screw, e. The gap should be the same as 
in step 3 of paragraph 0.3.5.3. Ensure that the clamp 
is even with the end of the stepper motor drive shaft. 

2. Reinstall the drive band. Go to Head/Carriage 
Replacement (paragraph 0.3.2.5, step 5). 

0.3.5.5 Orive Band Service Check 

See Figure 0-34. 

1. Power down. 

2. Turn the stepper motor pulley by hand between 
tracks 00 and 76. 

3. If the drive band does not track parallel to the pulley 
edge,O ' go to Drive Band Adjustment (paragraph 
0.3.5.6, step 2). 

If the band shows signs of physical damage, G ' 
exchange the band (see paragraphs 0.3.5.7 and 
0.3.5.8). 

0.3.5.6 Orive Band Adjustment 

See Figure D-35, Parts 1 and 2. 

1. Power down. 
2. Remove the head connector, G ' from the control 

card. 

3. Remove the head cable guide, 0 . 
4. Place the head/carriage assembly, CD ' at track 40. 

(Insert the timing pin, G ' into the timing hole in 
the casting to align the head/carriage assembly, CD ' 
at track 40.) 

5. Loosen the three mounting screws," ' G , and 
0, that attach the band to the pulley, e ' and 
the carriage bracket, e . 

6. Tighten screw O. (Ensure that the band, 0 ' 
remains parallel to the carriage bracket, G .) 

7. Tighten screw". (Ensure that the band remains 
parallel to the pulley edge, CD .) 

8. Block the head/carriage assembly, CD, about 25 mm 
(1 inch) from the end of the casting, 0. 

9. Pull on the loose end of the band with 2.5 ± 0.25 
pounds' force, 0 ' and tighten the screw, 0 . 
(Ensure that the band remains parallel to the pulley 
edge, C!). If it does not, repeat the adjustment, 
starting at step 5.) 

10. Move the carriage to track 00 and then to track 76, 
and ensure that the band, 0 ' tracks parallel to the 
pulley edge, CD. 

11. Adjust the head/carriage assembly, CD (go to 
paragraph 0.3.2.3, step 12). 

0.3.5.7 Orive Band Removal 

See Figure 0-35, Parts 1 and 2. 

1. Power down. 

2. Remove the head connector, G, from the control 
card. 

3. Remove the head cable guide, e . 
Observe the position of the band, 0 ' and clamp, a ' before performing the next step. 

Warning: The band, 0 ' is easily damaged, G . Do 
not bend, crease, or scratch the band. 

4. Remove the three mounting screws, 0 ' 0, and 
0, and the clamp, e ' that attach the band, 0, 
to the stepper motor pulley, e ' and the carriage 
bracket, G. 

5. Remove the band assembly. 

6. If you have entered this procedure from Stepper 
Pulley and Clamp Removal (paragraph 0.3.5.3), 
return to step 3 of paragraph 0.3.5.3. 

SY27 -2528-2 0-49 



o E) 

Clamp Clamp Screw Timing Pin 
Stepper Motor 
Pulley 

o 
Lns~ct drive band for damage. 

or-----~==============~----~ 
t=~~~~====~----~O o 

Drive band should track 
parallel to pulley edge. 

Figure 0-34. Stepper Motor Pulley and Clamp Removal and Replacement 

0.3.5.8 Drive Band Replacement 

See Figure 0-35, Parts 1 and 2. 

Warning: The band, G ' is easily damaged, G. DO not 
bend, crease, or scratch the band. Do NOT use a damaged 

band. 

1. Attach the end of the band, G ' with the welded 
adapter, 0 ' to the slotted end,8 ' of the carriage 
bracket. Leave the clamp screw, 0, loose. 

2. Attach the band to the stepper motor pulley, e ' 
with the clamp screw, e, and the clamp, e. 

Ensure that the band is parallel to the pulley 

edge, CD. 
3. Attach the other end of the band to the carriage 

bracket with the screw, O' , and the drive band 
clamp, E) . Ensure that the band is parallel to the 
carriage bracket. 

4. Adjust the drive band. (Go to step 8 of paragraph 
0.3.5.6.) 
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Figure D-35 (Part 2 of 2). Drive Band Adjustments 

0.3.6 LED and PTX Assemblies 

0.3.6.1 Diskette Speed Service Check 

See Figure D-36. 

1. Insert a diskette 1, and close the operator knob. See 
Diskette Use (paragraph D.1.1.2). 

2. To activate the head load solenoid, install a jumper, 

" ' from TPF01 (ground) to TPHLD (-'head load'). 

3. Set up an oscilloscope as shown in the chart, e . 
D-52 SY27 -2528-2 

Note: Use a Tektronix 453, 454, or a similar oscil­
loscope with x 10 probes. 

4. Observe an index pulse width of 1.5 to 3.0 ms, e, 
occurring every 166.7 ± 4.2 ms, e. Pulse ampli­
tude should be between 2.4 and 4.2 Vdc, G) . 

5. Remove the jumper. 

6. Remove the diskette. See Diskette Use (paragraph 
D.1.1.2). 
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0.3.6.2 LED Output Service Check 

See Figure 0·37. 

1. Connect the negative probe, e ' of the multimeter 
to the TPF01 (ground) on the control card, 0 . 

2. Set the multimeter scale to 5 Vdc, and connect the 
positive probe, G ' to the LED voltage test pin 
TPLEO. 

3. Check for a voltage level of 1 Vdc to 2 Vdc, E) . 

31S0 Control Card" 

4 1 
166 01 

PTXCP 
BA 

0.3.6.3 LED Removal 

See Figure 0·38. 

1 . Power down. 

2. Remove the LED connector, e ' from the control 
card. 

3. Remove the LED cable. (Note the cable path for 
future replacement.) 

4. Remove the LED mounting screw, e ; then remove 
the LED assembly, e . 
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Figure 0·37. LED Output Check 
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0.3.6.4 LED Replacement 

See Figure 0-38. 

1. Reinstall the LED cable, the LED assembly, e ' 
and the mounting screw, CD ' on the diskette 
guide," . 

2. Reconnect the LED connector, G ' to the control 
card. 

0.3.6.5 PTX Amplifier Service Check 

See Figure 0-39. 

" Diskette 
Guide 

Figure 0-38. LED Removal and Replacement 

1. Power down. 

I 
DANGER 

Voltage is still present at the socket when the 
power cable is disconnected. 

2. Disconnect the ac drive motor power cable, 6) . 
3. Remove the PTX connector, e , from the control 

card. 

4. Power up. 

5. Connect the positive probe, G ' of a multimeter, e ' (15 Vdc scale) to the index test pin (TPE03) 
on the control card. 

6. Connect the negative probe, 0 ' of the multimeter 
of TPF 01 (ground). 

7. Check the multimeter, e , for a reading of less 
than 1 Vdc. 

~ eLED Assembly 
V-~---.JI '/ 

~ 
CDLED/ 

Mounting Screw 
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31 SO Control Card 

~e 
PTXCP 

BA 
001 

o 
00 
00 
00 
00 
00 
00 
00 
00 liD CP 
00 
00 
00 
00 
00 
00 
00 
0018 

rolB 
~A 
2 1 

LEDCP 

o TP24V 

o TPB01 D TPA010 

TPC040 0 0 0 TPC01 
o TPD01 

TPE03 0 0 TPE01 
TPF020 TPF01 

o TPLED 

SCP 

TPG02 0 
TPH05 0 

oTPHLD 

4 . 1 
~ 

e Multimeter Gpositive 

Probe 

Figure 0-39. PTX Amplifier Service Check 

Negative 0 
Probe 

15 Vdc Scale 
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8. Install one end of a jumper, e ' to pin A03 of the· 
PTXCP socket on the control card. 

9. Observe the multimeter, and touch the other end of 
the jumper several times to pin A01 of the PTXCP 
socket on the control card. The multimeter should 
read 2.5 Vdc or more when the test pin is touched. 
(A wrong measurement can occur the first time the 
test pin is touched.) 

10. Power down. 

11. Remove the jumper. 

12. Reinstall the PTX connector on the control card. 

13. Reconnect the drive motor power cable. 

14. Power up. 

0.3.6.6 PTX Removal 

See Figure 0-40 

1 . Power down. 

2. Remove the LED connector, 0 ' from the control 
card. (Note the cable path for easier replacement.) 
Pull the cable and the connector through the casting. 

3. Turn the operator knob," ,to the closed position. 

4. Loosen the lever screw, G . 
5. Push the bail, e, inward slightly, and disconnect 

the bail actuator cable eyelet, 0, from the hook, 
0, on the bail lever, e . 

6. Turn the operator knob, 0 ,to the open position .. 

Warning: Damage to the head~ 0 ' can occur if the pres­
sure pad, 8, is permitte~ to hit the head. 

7. Remove the four diskette guide mounting screws, O. 

8. Remove the diskette guide, G, by lifting it up and 
carefully sliding the bail, e, from under the head 
load arm, CD. 

9. Remove the five remaining connectors, e ' from 
the control card. (Note the connector locations and 
cable paths for easier replacement.) 

10. Loosen the control card retainer screw, e . 
Warning: Be careful not to damage the control card. 

11. Turn the two control card retainers, e ,out of the 
control card path, and remove the control card, e. 
(Note the position of the control card for easier 
replacement.) 

12. Remove the PTX mounting screw, 0 ,and the PTX 
assembly, O. (Note the cable path for future 
repl acement.) 

0.3.6.7 PTX Replacement 

See Figure 0-40. 

1. Reinstall the PTX assembly, 0 ,and the PTX 
mounting screw, O. 

2. Reinstall the control card, G, and turn the two 
retainers, CD ' inward until they prevent the control 
card from moving. 

3. Tighten the two retainer screws, G . 
4. Reinstall the five connectors, e ' on the control 

card. 

5. Reinstall the diskette guide, G . Place the bail 
below the head load arm, CD . 

6. Reinstall the four diskette guide mounting screws,O. 

7. Reinstall the LED connector, 0 ' on the control 
card. Go to Bail Replacement (paragraph 0.3.3.6, 
step 2). 

0.3.7 Diskette Drive Control Card 

0.3.7.1 Control Card Removal 

See Figure D-41. 

1. Power down. 

2. Remove the six connectors, 0 ,from the control 
card. 

3. Loosen the two retainer screws, e ,and turn the 
two retainers, e, outward until they are no longer 
in the path of the control card,e . 

4. Remove the control card. 

0.3.7.2 Control Card Replacement 

See Figure D-41. 

1. Reinstall the control card, e . 
2. Turn the two retainers, e, inward slightly until 

they prevent the card from moving. 

3. Tighten the two retainer screws, CD . 
4. Reinstall the six connectors, 0 ' on the control 

card. 

5. Power up. 

0.3.7.3 Control Card Test Pins and Connector 
Pins 

See Figure 0-42. 
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Figure 0-40. 

D-58 

(i)Bail 

Bail Pivot 
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d Replacement PTX Removal an 

Screw 
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Connectors (6) 

Figure 0-41. Diskette Drive Control Card 

Stepper Motor 
Connector 

Head Connector 

A Control Card 

/

9 Retainer (2) 

A Control Card 

/

• Retainer Screw (2) 

'~ Head Load 
~ Solenoid Connector 

~===3::==~~------- LED Connector 
~llCJ;;;~l'-------- I/O Connector 

PTX 
Connector 
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31S0 Control Card 

4 1 
~ 

PTXCP 
BA 
00 1 

o 
00 
00 
00 
00 
co 
00 
00 
00 liD CP 
00 
00 
00 
00 
00 
00 
00 
0018 

rolB 
~A 
2 1 

'LEDCP 

o TP24V 

D TPA01 0 
o TPBOl 

TPC040 0 0 0 TPCOl 
oTPDOl O+~: 

TPC 
TPD 
TPE TPE030 0 0 TPEOl 

TPF02 0 0 TPFOl TPF 

o TPLED 

SCP 
4 1 

TPG02 0 
TPH05 0 

o TPHLD 

100 01 

o TPGOl 

6 1 
1000 D 01 

TH 

D 

TPG 
TPH 

PTXCP - PTX Connector Pins 
I/O CP - I/O Connector Pins 
LEDCP - LED Connector Pins 
SCP - Solenoid Connector Pins 
HCP - Head Connector Pins 
SMCP - Stepper Motor Connector Pins 

31S0 Control Card Cable 

Test Line Test Line 

Points Names Points Names 

TH01 Diff Read B TPA01 . +5 Vdc 
TH02 No Pin TPB01 -5Vdc 
TH03 Diff Read A TPC01 +Access 1 
TH04 Not Assigned TPC02 D1 PTX 
TH05 -Disable Stepper Motor TPC03 Write Data 
TH06 +18V TPC04 Ground 

TPD01 +Inner Tracks 
TPE01 +Access 0 
TPE02 +Head Engage 
TPE03 +Index 
TPF01 Ground 
TPF02 +Write/Erase Enabled 

Figure 0-42. 31S0 Control Card and Cable Pins 
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TPH05 +Write Gate 

TPAMP1 Preamp TP1 

TPAMP2 Preamp TP2 

TPHLD -Head Load 
TP24V +24 Vdc 
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Appendix E. IBM,31SD Diskette Drive Maintenance Analysis 
Procedures (MAPs) 

31SD 

OPERATIONAL TEST PROCEDURE 

PAGE 1 OF 2 

001 
THIS TEST CAN BE USED AS PART OF A 
'GOOD MACHINE PATH' IN A HOST SYSTEM 
DIAGNOSTIC OPERATION. IF A SPECIFIC 
ERROR HAS ALREADY BEEN OBSERVED, THE 
31SD MAP 0240 CAN BE USED FOR THE 
ENTRY POINT INTO THE CORRECT MAP. 

TO PERFORr. THIS TEST THE CE WILL NEED A 
DISKETTE 1 DISKETTE. THIS DISKETTE 
SHOULD BE A KNOWN GOOD DISKETTE THAT 
IS WITHOUT FAILURES AND WHICH HAS 
BEEN INITIALIZED TO THE FORMAT NEEDED 
BY THE USING HOST SYSTEM. THE 
DISKETTE WILL BE WRITTEN ON DURING 
THIS TEST PROCEDURE~ SO DISKETTES THAT 
HAVE CUSTOMER DATA ON THEM SHOULD 
NOT BE USED. 

INSERT DISKETTE 1 IN DRIVE AND ENGAGE 
COLLET. CHECK FOR INDEX PULSES. 
SEE PAR. D.3.7.3 (SHOWING TEST PIN 
ARRANGEMENT). 
ARE THERE PULSES ON '+INDEX' LINE? 
Y N 
I 
I 002 
I GO TO 31SD NOT READY MAP 027~. 
I 
003 
ENGAGE HEAD AND CHECK INDEX PULSE 
WIDTH. 
IS WIDTH BETWEEN 1.5 AND 3.0 
MILLISECONDS? 
Y N 

004 
GO TO 31SD NOT READY MAP 0270. 

A 

A 

I 
I 
I 
I 
I 
005 

MAP 0230-1 

CHECK INDEX PULSE PERIOD FROM LEADING 
EDGE TO LEADING EDGE. 
IS PERIOD BETWEEN 162.5 AND 170.9 
MILLISECONDS? 
Y N 
I 
I 006 
I GO TO 31SD NOT READY MAP 0270. 
I 
007 
SEEK HOME POSITION BY TAKING AT LEAST 
80 REVERSE ACCESS OPERATIONS AND THEN 
CONDITION ALL ACCESS LINES FOR TRACK 0 
LOCATION. READ TRACK 0 ID FIELDS AND 
COMPARE WITH EXPECTED. 
CAN ALL ID FIELDS BE READ CORRECTLY? 
Y N 
I 
I 008 
I GO TO 31SD ACCESS ERROR MAP 0280. 
I 
009 
ACCESS TO AND READ ID FIELDS AND DATA 
FIELDS ON TRACKS 
1,2,3,44,45,46,47,73,74,75,76,75,74,73, 
47,46,45,44,3,2,1, AND O. 
CAN ALL ID FIELDS BE READ CORRECTLY? 
Y 1'1 

I 

I 010 
GO TO 31SD ACCESS ERROR MAP 0280. 

I 
011 
CAN DATA FIELDS BE READ CORRECTLY? 
Y N 

2 
B 

012 
GO TO 31SD READ ERROR MAP 0260. 
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B 
1 

I 

31SD 

TEST 

I PAGE 2 OF 2 
I 
I 
013 
WHILE DOING THE ACCESS IN THE 
PRECEDING STATEMENT, CHECK TO SEE 
THAT '+WRITE/ERASE ENABLED' LINE IS 
ALWAYS DOWN DURING ACCESS AND 
READING. 
IS '+WRITE/ERASE ENABLED' LINE 
ALWAYS DOWN? 
Y N 
I 
I 014 
I GO TO 31S0 WRITE/ERASE UN-S-AFE MAP 
I 0290. 
I 
015 
ACCESS TO AND WRITE DATA FIELDS WITH 
DATA PATTERN A5A5 ON TRACKS 
4,5,6,7,48,49, 
50,51,69,70,71,72,71,70.69,51,50,49,48,7, 
6,5, AND 4. PERFORM A READ CHECK AFTER 
EACH WRITE. 
DOES DATA AND CRC READ BACK 
COMPARE WITH EXPECTED? 
Y N 
I 
I 016 
I GO TO 31SD WRITE ERROR MAP 0250. 
I 
017 
WHILE"DOING THE WRITING IN THE 
PRECEDING STATEMENT CHECK TO SEE 
THAT THE '+WRITE/ERASE ENABLED' LINE IS 
UP DURING THE TIME THAT '+WRITE GATE' IS 
UP AND BEFORE '+ERASE GATE' HAS COME 
UP. 
IS '+WR1TE/ERASE ENABLED' LINE AT AN 
UP LEVEL? 
Y N 

C 

018 
GO TO 31S0 WRITE/ERASE UNSAFE MAP 
0290. 

I 
I 
I 
I 
I 
019 

MAP 0230-2 

WHILE DOING THE WRITING IN THE 
PRECEDING STATEMENT CHECK TO SEE 
THAT THE '+WRITE/ERASE ENABLED' LINE IS 
UP DURING DURING THE TIME THAT '+ERASE 
GATE' IS UP AFTER THE FAll OF '+WRITE 
GATE'. 
IS '+WRITE/ERASE ENABLED' LINE AT AN 
UP lEVEL? 
Y N 
I 
I 020 
I GO TO 31SD WRITE/ERASE UNSAFE MAP 
I 0290. 
I 
021 
31SD PASSES OPERATIONAL TEST 
PROCEDURE. REMOVE DISKETTE AND 
RETURN TO NORMAL OPERATIONS. 
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31SD MAP 0241)-1 

ENTRY POINT MAP 

PAGE 1 OF 2 

BEfORE USING THESE MAPS, ENSURE THAT THE DISKETTE IS NOT DAMAGED, AND THE 
PROaLEM OCCURS ON MORE THAN ONE DISKETTE. 

THE FOLLOWING DEFINITIONS ARE USED WHEN MAPS REQUEST PROBING LINES. 
LINE UP ------- UP LIGHT ON, DOWN LIGHT OFF. 
LINE DOWN ----- DOWN LIGHT ON, UP LIGHT OFF. 

----- LINE PULSING -- BOTH LIGHTS ON OR PULSING. 

IF IT IS DIFFICULT TO REMOVE OR INSERT A DISKETTE IN THE DRIVE, CHECK THE HEAD LOAD 
BAIL RETURN SPRING AND THE PRESSURE PAD. SEE PAR. D.3.3.1. 

AFTER ANY ADJUSTMENT OR PART REPLACEMENT, THE 31SD MUST BE TESTED. IF THE 
PROBLEM HAS HOT BEEN CORRECTED, START THE DIAGNOSTIC PROCEDURE AGAIN. 

BEFORE STARTING THE PROCEDURES, REMOVE POWER AND CHECK FOR THE FOLLOWING 
FAILURES: 

FOREIGN MATERIAL IN DISKETTE OR DISKETTE DRIVE. 
BELT OFF OR DAMAGED. 
UNSEATED CABLES (ON CARD OR AT HOST SYSTEM END). 
AC MOTOR BINDING OR NOT TURNING. 
AC MOTOR CAPACITOR HOUSING HAVING A CRACK OR BEING DISTORTED. 
HUB BINDING OR NOT TURNING. 
LOOSE PULLEYS. 
ACCESS BAND BROKEN OR DAMAGED. 
RED FELT ~AD ON LOAD ARM OF HEAD ASSEMBLY MISSING OR CONTAMINATED. 

WITH POWER ON, PERFORM THE VOL TAGE SERVICE CHECK. SEE PAR. D.3.7.3 FOR TEST 
POINTS. POWER SPECIFICATIONS ARE DESCRIBED IN PAR. D.1.2.3. IF VOLTAGES ARE NOT 
CORRECT, CHECK FOR UNSEATED I/O CABLE AND GO TO HOST SYSTEM MAP ENTRY POINT. 

IF ANY FAILURES OR PROBLEMS ARE FOUND, SEE THE CONTENTS TABLE IN APPENDIX D 
FOR REPAIR PROCEDURES. 

31SD ERROR INDICATING MIGHT DIFFER FROM HOST SYSTEM TO HOST SYSTEM. IN GENERAL, 
ERRORS ARE COVERED BY THE FOLLOWING FIVE CLASSES: 

1. 31SD WRITE ERRORS 

ERRORS OCCUR WHILE DOING A READ AFTER WRITE BUT DO NOT OCCUR WHEN READING 
CORRECT DATA. 
GO TO MAP 0250, 31SD WRITE ERROR MAP. 

2. 31SD READ ERRORS 
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315D MAP 0240-2 

ENTRY POINT MAP 

PAGE 2 OF 2 

NO DATA RECEIVED OR DATA RECEIVED WITH CRC ERRORS. 
GO TO MAP 0260, 31SD READ ERROR MAP. 

3. 31SD ~OT READY 

WRONG INDEX PULSES OBSERVED. 
GO TO MAP 0270, 31SD HOT READY MAP. 

4. 31SD ACCESS ERRORS 

FAILED TO READ EXPECTED TRACK ADDRESS BECAUSE OF AN ACCESS TO WRONG TRACK, OR 
READ ID ERROR OCCURRED AFTER AN ACCESS TO CORRECT TRACK. 
GO TO MAP 0280, 315D ACCESS ERROR MAP. 

5. 31SD WRITE/ERASE UNSAFE 

FAILED BECAUSE ERASE CURRENT IS ON WHEN ERASE GATE IS OFF, OR ERASE CURRENT IS 
WHEN ERASE GATE IS ON. 
OR,. 
FAILED BECAUSE WRITE CURRENT IS ON WHEN WRITE GATE IS OFF, OR WRITE CURRENT IS 
WHEN WRITE GATE IS OH~ 
GO TO MAP 0290, 31SD WRITE/ERASE UNSAFE MAP. 
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31SD 

WRITE ERROR MAP 

PAGE 1 OF 1 

001 
USE THIS MAP ONLY WHEN THERE ARE 
ERRORS WHILE DOING A READ AFTER WRITE. 
IF ERRORS OCCUR WHILE READING CORRECT 
DATA, GO TO MAP 0260. 

PERFORM A WRITE OPERATION. 
PROBE 'WRITE DATA' AND '+WRITE GATE' 
WHILE WRITING. 
SEE PAR. D.3.7.3. 
BOTH LINES HAVE PULSES? 
Y N 
I 
I 002 

I
I CHECK I/O TEST PINS FOR SIGNALS, SEE 

PAR. D.3.7.3, THEN GO TO HOST I SYSTEM M~P ENTRY POINT. 

003 
PROBE '+INNER TRACKS' WHILE DOING AN 
ACCESS FROM LOW TO HIGH TRACKS (MUST 
GO ACROSS TRACKS 40-44). 
SEE PAR. D.3.7.3. 
DID LINE LEVEL CHANGE FROM DOWN TO 
UP? 
Y N 
J 
I 004 
I CHECK I/O TEST PINS FOR SIGNALS, SEE 
I PAR. D.3.7.3, THEN GO TO HOST 
I SYSTEM MAP ENTRY POINT. 
I 
005 
EXCHANGt DISKETTE DRIVE CONTROL CARD 
AND WRITE DATA. 
ANY MORE ERRORS? 
Y N 

006 
PROBLEM IS CORRECTED. 

A 

A 

I 
I 
I 
I 
I 
007 

MAP 0250-1 

EXCHANGE HEAD/CARRIAGE ASSEMBLY 
AND WRITE DATA. 
SEE D.3.2.4. 
ANY MORE ERRORS? 
Y N 
I 
I 008 
I PROBLEM IS CORRECTED. 
I 
009 
GO TO HOST SYSTEM MAP ENTRY POINT. 
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31SD 

READ ERROR MAP 

PACE 1 OF 4 

ENTRY POINTS 

FROM I ENTER THIS MAP 
-------+----------------------MAP I ENTRY PAGE STEP 
NUMBER I POINT NUMBER NUMBER 
-------+----------------------

0280 I A 1 003 

001 
NO DATA RECEIVED OR DATA RECEIVED 
WITH CRC ERROR. 

VISUALLY CHECK CARRIAGE MOVEMENT BY 
DOING AN ACCESS ELECTRICALLY SEVERAL 
TRACKS IN EACH DIRECTION. 
IS IT DOING AN ACCESS CORRECTLY? 
Y N 
I 
I 002 
I GO TO MAP 0280, ENTRY POINT A. 
I 
003 
(ENTRY POINT A) 

IF AN ~SCILLOSCOPE IS AVAILABLE, SEE 
PAR. D.3.6.1 AND PERFORM THE DISKETTE 
SPEED SERVICE CHECK. IF NO 
OSCILLOSCOPE IS AVAILABLE AN ESTIMATE 
MUST BE MADE. 
IS DISK SPEED CORRECT? 
Y N 

2 
A 

004 
GO TO MAP 0270, ENTRY POINT B. 

E-6 

EXIT POINTS MAP 0260-1 

EXIT THIS MAP I TO 
---------------+--------------PAGE STEP I MAP ENTRY 
NUMBER NUMBER I NUMBER POINT 
---------------+--------------

1 004 I 0270 B 
1 002 I 0280 A 
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A 
1 

I 

31SD 

READ ERROR MAP 

, PAGE 2 OF 4 
I 
I 
005 
PROBE ,+ INNER TRACKS' WHILE DOING AN 
ACCESS FROM LOW TO HIGH TRACKS (MUST 
GO ACROSS TRACKS 40-44). SEE PAR. D.3.7.3 
DID LINE lEVEL CHANGE FROM DOWN TO 
UP? 
Y N 
I 
I 006 
" CHECK I/O TEST PINS FOR SIGNALS, SEE 

PAR. D.3.7.3, THEN GO TO HOST 
I SYSTEM MAP ENTRY POINT. 
I 
007 
CHECK INPUT VOLTAGES '+5VDC', '-5VDC', 
AND '+24VDC'. 

SEE PAR. D.3.7.3 FOR TEST POINTS AND 
PAR. D.1.2.2 FOR POWER 
SPECIFICATIONS. 
ARE VOLTAGES CORRECT? 
Y N 
I 
I 008 
I CHECK I/O TEST PINS FOR SIGNALS, SEE 
I PAR. D.3.7.3, THEN GO TO HOST 
I SYSTEM MAP ENTRY POINT. 
I 
009 
JU~PER '-HEAD LOAD' TEST POINT ON 
DISKETTE DRIVE CONTROL CARD TO DC 
GROUND. SOLENOID IS ACTIVATED 
CAUSING BAIL TO LOAD HEADS. 

SEE PAR. D.3.7.3. 
DOES THE HEAD LOAD BAIL MOVE? 
Y N 

3 
B C 

C 

I 

I 
I 
I 
010 

MAP 0260-2 

CHECK FOR THE CORRECT PATH OF BAIL 
ACTUATOR CABLE. 
SEE PAR. D.3.3.8. 
~S PATH CORRECT AHD IS CABL~ 
COMPLETE? 
Y N 
I 
I 
I 
I 

1 

011 
EXCHANGE OR CORRECT THE CABLE 
PAT~. 
PERFORM SOLENOID BAIL SERVICE 
CHECK. SEE PAR. D.3.3.1. 

I 
012 
REf>10VE BAIL. SEE PAR. D.3.3.S. 
IS THE BAIL RETURN SPRING IN ITS 
CORRECT POSITION AND COMPLETE? 
y' N 
I 
I 013 
I EXCHANGE BAIL RETURN SPRING. 
I SEE PAR. D.3.3.6. 
I 
014 
PROBE '+HEAD ENGAGE'. 
SEE PAR. D.3.7.3. 
IS LINE Dm~N? 
Y N 
I 
I 015 
I CHECK I/O TEST PINS FOR SIGNALS, SEE 
I PAR. D.3.7.3, THEN GO TO HOST 
I SYSTEM MAP ENTRY POINT. 
I 
I 

\ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

3 
D 
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B D 
2 2 

I I 

31SD 

READ ERROR MAP 

I I PAGE 3 OF 4 
I I 
I I 
I 016 
r CHECK HEAD LOAD SOLENOID 

RESISTANCE. 

SEE THE FIGURES ASSOCIATED WITH 
PAR. D.3.3.S. 

RESISTANCE IS MEASURED 140 TO 210 
OHMS AT NORMAL ROOM TEMPERATURE. 
IF SOLENOID HAS BEEN ACTIVATED AND 
CASE IS HOTI RESISTANCE CAN MEASURE 
UP TO 400 OHMS. 
IS SOLENOID RESISTANCE INSIDE 
LIMITS? 
Y N 

I 017 
I REPAIR OR EXCHANGE WHEN NEEDED. 
I 
018 
OPERATE BAIL BY HAND. 
CHECK TO SEE THAT SOLENOID AND BAIL 
ARE FREE OF BINDS. 
CHECK 10 SEE THAT BAIL RETURN SPRING 
RETURNS BAIL TO ITS STOP. 
ANY BINDS OBSERVED? 
Y N 
I 
I 019 
I EXCHANGE DISKETTE DRIVE CONTROL 
I CARD AND CHECK FOR GOOD 
I OPERATION. 
I 
I SEE PAR. D.3.7.1. 
I 
020 
REPAIR OR EXCHANGE THE BINDING PART. 

SEE PAR. D.3.3:S. 

021 
CHECK IDLER PULLEY BRACKET SCREW. 
SEE pAR. D.3.3:8. 
IS IT TIGHT? 
Y N 
I I 
I I 
I I 
I I 
I I 
I I 

E F 

E F 

I I 
I I 
I I 
I I 
I I 
I 022 
I TIGHTEN BRACKET SCREW. 

MAP 0260-3 

I PERFORM SOLENOID BAIL SERVICE 
I CHECK. SEE PAR. D.3.3.1. I . 
023 
PERFORM HEAD LOAD SOLENOID SERVICE 
CHECK 
SEE PAR. D.3.3.1. 
IS SERVICE CHECK CORRECT? 
Y N 
I 
I 024 
I ADJUST OR EXCHANGE WHEN NEEDED. 
I 
025 
CHECK ADJUSTMENT OF HEAD/CARRIAGE 
ASSEMBLY. 

SEE PAR. D.3.2.2. 
IS ADJUSTMENT CORRECT? 
Y N 
I 
I 026 
I ADJUST HEAD/CARRIAGE ASSEMBLY. 
I 
I SEE PAR. D.3.2.3. 
I 
027 
EXCHANGE DISKETTE DRIVE CONTROL CARD 
AND CHECK FOR GOOD OPERATION. 

SEE PAR. D.3.7.1. 
ANY MORE ERRORS? 
Y N 
I 
I 028 
I PROBLEM IS CORRECTED. 
I 
029 
IS AN OSCILLOSCOPE AVAILABLE? 
Y N 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

4 4 
G H 
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G H 
3 3 

I I 
I I 
I I 
I I 
I 030 

31SD 

READ ERROR MAP 

PAGE 4 OF 4 

I EXCHANGE HEAD/CARRIAGE ASSEMBLY 
I AHD CHECK FOR GOOD OPERATION. 
I 
I SEE PAR. D.3.2.4 
I ANY MORE ERRORS? 
I Y N 
I I 
I I 031 
I I PROBLEM IS CORRECTED. 
I I 
I 032 
I GO TO HOST SYSTEM MAP ENTRY POINT. 
I 
033 
CHECK READ SIGNAL AT 'TPAMP1' AND 
'TPAMP2'. COMPARE TO SCREEN IMAGE IN 
PAR. D.2.3 
DOES THE READ SIGNAL APPEAR 
DIFFERENT THAN SCREEN IMAGE? 
Y N 
I 

I 
I 
1 
1 

,I 

034 
PROBE '+FILE DATA'. COMPARE TO 
SCREEN IMAGE IN PAR. D.2.3 
DOES SIGNAL APPEAR DIFFERENT THAN 
SCREEN IMAGE? 
Y N 
I 
I 035 
I GO TO HOST SYSTEM MAP ENTRY I POINT. 

036 
EXCHANGE HEAD/CARRIAGE ASSEMBLY 
AND CHECK FOR GOOD OPERATION. 

SEE PAR. D.3.2.4 

37 
EXCHANGE HEAD/CARRIAGE ASSEMBLY 
AND CHECK FOR GOOD OPERATION. 

SEE PAR. D.3.2.4 

MAP 0260-4 
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31SD 

NOT READY MAP 

PAGE 1 OF 4 

ENTRY POINTS 

FROM I ENTER THIS MAP 
-------+----------------------
MAP· I ENTRY PAGE STEP 
NUMBER I POINT NUMBER NUMBER 
-------+----------------------

0260 I B 4 046 

001 
USE THIS MAP WHEN WRONG INDEX PULSES 
ARE OBSERVED. 
SEE PAR. D.!.l.! ABOUT DISKETTE 
HOLDING. 

DO YOU HAVE THE CORRECT DISKETTE? 
Y N 
I 
I 002 
J USE THE CORRECT DISKETTE. 
I 
003 
IS DISKETTE FREE FROM DAMAGE? 
Y N 
I 
I 004 
I EXCHANGE DISKETTE. 
I 
005 
IS DISKETTE INSERTED CORRECTLY? 
SEE PAR. D.!.!.! ABOUT DISKETTE 
INSERTING. 
Y N 
I 
I 006 
i RESEAT DISKETTE CORRECTLY. 
I 
I 
I 
I 
I 
I 
I 
I 
i 
I 
I 
i 
I 
A 

E-l0 

A 

I 
I 
I 

I 

MAP 0270-1 

007 
JUMPER ,- HEAD LOAD' TEST POINT ON 
DISKETTE DRIVE CONTROL CARD TO DC 
GROUND. SEE PAR. D.3.7.3. SOLENOID 
IS ACTIVATED CAUSING BAIL TO LOAD 
HEADS~ AND PUT MAXIMUM LOAD ON DRIVE 
PARTS. 
IS HUB PULLEY !URNING? 
Y N 

008 
(ENTRY POINT A) 
SEE PAR. D.3.3.7. 
IS BELT INSTALLED AND FOLLOWING A 
CORRECT PATH? 
Y N 
I 
I 009 
I INSTALL OR EXCHANGE BELT. 
I 
010 
KEEP HEAD LOADED. 
IS AC MOTOR PULLEY TURNING? 
Y N 

011 
IS AC MOTOR SHAFT TURNING? 
Y N 

012 
MEASURE AC VOLTAGE AT AC 
MOTOR CONNECTOR. 
SEE PAR. D.l.2.2 FOR POWER 
SPECIFICATIONS. 
IS AC VOLTAGE CORRECT AT AC 
MOTOR CONNECTOR? 
Y N 
I 
I 013 
I CHECK I/O TEST PINS FOR 
I SIGNALS, SEE PAR. D.3.7.3. 
I THEN GO TO HOST SYSTEM MAP 
I ENTRY POINT. 
I 
I 
I 
I 
I 
I 
I 

2 2 2 2 
BCD E 
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E 
1 

I 

31SD 

NOT READY MAP 

I PAGE 2 OF 4 

I 
014 
SWITCH OFF AC POWERp REMOVE BELT, LET 
IT COOL 5 MINUTES, THEN SWITCH ON AC 
POWER. 
DOES AC MOTOR START? 
y 1'1 

015 
EXCHANGE AC MOTOR STARTING 
CAPACITOR. SEE PAR. D.3.4.1. 
DOES AC MOTOR START? 
Y N 
I 
I 016 
" EXCHANGE AC MOTOR. SEE PAR. 

D.3.4.1. 
I 
017 
PROBLEM IS CORRECTED. 

18 
CHECK HUB ASSEMBLY FOR BINDS WITH 
COLLET ENGAGED. 
IS HUB FREE OF BINDS? 
Y N 

019 
DISENGAGE COLLET AND CHECK FOR 
BINDS AND NOISE. 
IS HUB FREE OF BINDS AND NOISE? 
Y N 
I 
I 020 
I COMPLETELY EXCHANGE 31SD 
I ASSEMBLY. 
I 
021 
EXCHANGE COLLET ASSEMBLY WHEN 
NEEDED. 
SEE PAR. D.3.1. 

22 
REINSTALL BELT. IF A PROBLEM IS STILL 
PRESENT, EXCHANGE AC MOTOR. 
SEE PAR. D.3.4.1. 

BCD 
111 

I I 
I , 
I I 
I I 
I 023 

MAP 0210-2 

I AC MOTOR PULLEY IS LOOSE. ADJUST 
I AND TIGHTEN. 
, SEE PAR. D.3.4.6. , 
024 
CHECK HUB ASSEMBLY FOR BINDS WITH 
COLLET ENGAGED. 
IS HUB FREE OF BINDS? 
Y N 

025 
DISENGAGE COLLET AND CHECK FOR 
BINDS AND NOISE. 
IS HUB FREE OF BINDS AND NOISE? 
Y N 
I 
I 026 
I COMPLETELY EXCHANGE 31SD 
I ASSENBLY. , 
027 
EXCHANGE COLLET ASSEMBLY WHEN 
NEEDED. 
SEE PAR. D.3.1. 

28 
EXCHANGE BELT. 
SEE PAR. D.3.4. 

29 
IS COLLET TURNING? 
Y N 

030 
DISENGAGE COLLET AND REMOVE 
DISKETTE. THE HUB SHOULD BE 
TURNING. 
IS THE HUB TURNING? 
Y N , 
I 031 

'

I COMPLETELY EXCHANGE 31SD 
ASSEMBLY. 

I 
I 
I 
I 
I 
I 

3 3 
F G 
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F G 
2 Co 

31SD 

NOT READY MAP 
I I 
I I PAGE 3 OF 4 
I I 
I I 
I 032 
I EXCHANGE 31SD COLLET ASSEMBLY. 
I SEE PAR. D.3.-I. 
I 
033 
PROBE ,+ INDEX' WITH A FAILING DISKETTE 
INSERTED. 
SEE PAR. D.3.7.3. 
IS LINE PULSING? 
Y N 

034 
CHECK '+5VDC', '-5VDC', AND '+24VDC' 
INPUT VOLTAGES TO DISKETTE DRIVE 
CONTROL CARD. 
SEE PAR. D.3.7.3 FOR TEST POINTS. 
POWER SPECIFICATIONS ARE DESCRIBED 
IN PAR. D.I.2.3.2. 
ARE VOLTAGES CORRECT? 
Y N 
I 
I 035 
I CHECK I/O TEST PINS FOR SIGNALS, 
I SEE PAR. D.3.7.3, THEN GO TO HOST 
I SYSTEM MAP ENTRY POINT. 
I 
036 
PERFORM LED OUTPUT SERVICE CHECK 
FOR FAILING DISKETTE. 
SEE PAR. D.3.6.2. 
IS LED VOLTAGE CORRECT? 
Y N 

037 
REMOVE/EXCHANGE THE LED. SEE 
PAR. D.3.6.3. -
ANY MORE ERRORS? 
Y N 

038 
PROBLEM IS CORRECTED. 

H J K 

H J K 

I 
I 

I 
039 

MAP 0270-3 

EXCHANGE DISKETTE DRIVE CONTROL 
CARD AND CHECK FOR GOOD 
OPERATION. 
SEE PAR. D.3.7.I. 

40 
PERFORM PTX SERVICE CHECK. 
SEE PAR. D.3.6.S. 
IS OUTPUT CORRECT FOR DISKETTE 
BEING USED? 
Y N 
I 
I 041 
I EXCHANGE DISKETTE DRIVE CONTROL 
I CARD AND CHECK FOR GOOD 

OPERATION. 
SEE PAR. D.3.7.1. 
ANY MORE ERRORS? 
Y N 
I 
I 042 
I PROBLEM IS CORRECTED. 
I 
043 
EXCHANGE PTX ASSEMBLY. 
SEE PAR. D.3.6.6. 

044 
EXCHANGE PTX ASSEMBLY. 
SEE PAR. D.3.6.6. 

45 
USE HOST SYSTEM INDICATOR, OR, IF AN 
OSCILLOSCOPE IS AVAILABLE, PERFORM 
DISKETTE SPEED SERVICE CHECK. 
SEE PAR. D.3.6.1. 
HEAD MUST BE LOADED DURING DISKETTE 
SPEED CHECK. 
IF HOST SYSTEM INDICATOR OR 
OSCILLOSCOPE IS NOT AVAILABLE, AN 
ESTIMATE MUST BE MADE OF THE DISK 
SPEED. 
IS DISK SPEED CORRECT? 
Y N 
I I 
I I 
I I 
I I 
I I 

4 4 
L M 
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L M 
3 3 

I 

I 
046 

31SD 

NOT READY MAP 

PAGE 4 OF 

(ENTRY POINT B) 

4 

CHECK LEVER, SPRING, AND COLLET. 
ARE LEVER) SPRING, AND COLLET OK? 
Y N 
I 
I 047 
I EXCHANGE WHEN NEEDED. 
I SEE PAR. D.3.1. 
I 
048 
PERFORM HEAD LOAD SOLENOID SERVICE 
CHECK. 
SEE PAR. D.3.3. 
IS ADJUSTMENT CORRECT? 
Y N 
I 
I 049 
I ADJUST SOLENOID. 
I 
050 
GO TO PAGE 1, STEP 008, ENTRY POINT A. 

051 
CHECK I/O TEST PINS FOR SIGNALS, SEE 
PAR. D.3.7.3, THEN GO TO HOST SYSTEM 
MAP ENTRY POINT. 

SY27 -2528-2 
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31SD 

SEEK ERROR MAP 

PAGE 1 OF 4 

ENTRY POINTS 

FROM I ENTER THIS MAP 
-------+----------------------MAP I ENTRY PAGE STEP 
NUMBER I POINT NUMBER NUMBER 
-------+----------------------

0260 I A 2 005 

001 
FAILED TO READ DESIRED TRACK ADDRESS 
BECAUSE OF AN ACCESS TO WRONG TRACK, 
OR READ 10 ERROR OCCURRED AFTER AN 
ACCESS TO CORRECT TRACK. 

CHECK HEAD/CARRIAGE ASSEMBLY 
ADJUSTMENT. 
SEE PAR. D.3.2.2. 
NOTE - IF STEPPER MOTOR WILL NOT 
DETENT DURING THIS ADJUSTMENT, GO TO 
ENTRY POINT 'A' OF THIS MAP. 
HEAD ADJUSTMENT CORRECT? 
Y N 
I 
I 002 
I PERFO~M HEAD/CARRIAGE 
I ADJUST~lENT. 
I SEE PAR. D.3.2.3. 
I CHECK FOR GOOD OPERATION. 
I 
003 
CHECK CARRIAGE MOVEMENT BY DOING AN 
ACCESS AT LEAST FOUR TRACKS IN EACH 
DIRECTION. ALSO DO A SEEK FROM TRACK 4 
TO TRACK 0 BY 4 TRACKS SEVERAL TIMES. 
DOES CARRIAGE MOVEMENT LOOK 
UNUSUAL OR DOES NOT MOVE? 
Y N 
I 
I 004 
I READ PROBLEM. 
I ~O TO MAP 0260, ENTRY POINT A. 
I 

I 
I 
I 
I 

2 
A 

EXIT POINTS 

EXIT THIS MAP I TO 
---------------+--------------PAGE STEP I MAP ENTRY 
N~~BER NUMBER I NUMBER POINT 
---------------+--------------

1 004 I 0260 A 

E-14 SY27 -2528-2 
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A 
1 

I 

31SD 

SEEK ERROR MAP 

I PAGE 2 OF 4 
I 
I 
005 
(ENTRY POINT A) 
CHECK '+24 V DC' FROM THE HOST SYSTEM. 
SEE PAR. D.3.7.3 FOR TEST POINTS, AND 
PAR. D.1.2.2 FOR POWER 
SPECIFICATIONS. 
IS VOLTAGE CORRECT? 
Y N 
I 
I 006 
I CHECK I/O TEST PINS FOR SIGNALS~ SEE 
I PAR. D.3.7.3, THEN GO TO HOST 
I SYSTEM MAP ENTRY POINT. 
I 
007 
PROBE ,+ ACCESS 0' AND ,+ ACCESS l' WHILE 
DOING AN ACCESS.FOUR TRACKS. 
SEE PAR. D.3.7.3. 
DO BOTH LINES HAVE PULSES? 
Y N 
I 
I OOS 
I CHECK I/O TEST PINS FOR SIGNALS~ SEE 
I PAR. D.3.7.3, THEN GO TO HOST 
I SYSTEM MAP ENTRY POINT. 
I 
009 
DO A SEEK TO TRACK 00. USE THE 
VOLTMETER TO MEASURE VOLTAGE ON 
DISKETTE DRIVE CONTROL CARD TEST 
POINTS 'f'1C-0', 'MC-l', 'l'lC-2',AND' MC-3' 
SEE PAR. D.3.7.3. 
CHECK EACH TEST POINT AND. COMPARE 
RESULTS TO TABLE AT RIGHT. DOWN LEVEL 
IS 0 TO 2.0 V DC AND UP lEVEL IS 21.6 TO 
26.4 V DC. SINGLE CYCLE STEP TO TRACK 01 
AND REPEAT MEASUREMENTS. REPEAT FOR 
TRACKS 02 AND 03. 

ARE RESULTS THE SAME AS TABLE AT 
RIGHT? 
Y N 
I I 
i I 
I I 
I I 
I I 
I I 
I I 

3 3 
B C 

TRACK 

TRACK 

TRACK 

TRACK 
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STEPPER MOTOR 
TEST PINS 

---------------------
MC Me MC MC 

a 1 2 3 

00 DOWN UP UP UP 

01 UP DOWN UP UP 

02 UP UP DOWN UP 

03 UP UP UP DOWN 
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C 
2 

I 

31S0 

SEEK ERROR MAP 

I PAGE 3 OF 4 , 
I 
010 
MEASURE RESISTANCES OF EACH STEPPER 
MOTOR COIL AT PINS IN STEPPER MOTOR 
CONNECTOR. RESISTANCE ACROSS EACH 
COIL TO COMMON IS 115-141 OHMS. (SEE 
PAR. D.3.7.3 FOR PIN LOCATIONS.) 
ARE RESISTANCES OF ALL FOUR COILS 
CORRECT? 
Y N 

D 

011 
EXCHANGE STEPPER MOTOR. 
SEE PARS. D.3.S.1 AND D.3.S.2. 
ANY MORE FAILURES? 
Y N 
I 
I 012 
, PROBLEM IS CORRECTED. 
I 
013 
CHECK ,+ 5 V DC' AND '+ 24 V DC' INPUT 
VOLTAGES TO DISKETTE DRIVE CONTROL 
CARD. 
SEE PAR. D.3.7.3 FOR TEST POINTS AND 
PAR. D.l.2.2 FOR POWER 
SPECIFICATIONS. 
ARE VOLTAGES CORRECT? 
Y N 
I 
, 014 
, CHECK I/O TEST PINS FOR SIGNALS, 
I SEE PAR. D.3.7.3, THEN GO TO HOST 
I SYSTEM MAP ENTRY POINT. 
I 
015 
EXCHANGE DISKETTE DRIVE CONTROL 
CARD AND CHECK FOR GOOD OPERATION. 
SEE PAR. D.3.7.1. 

B D 
2 

I 

I 
I 
I 
016 

MAP 0280-3 

CHECK ,+ 5 V DC ' AND ,+ 24 V DC' INPUT 
VOLTAGES TO DISKETTE DRIVE CONTROL 
CARD. 
SEE PAR. D.3.7.3 FOR TEST POINTS 
AND PAR. D.l.2.2 FOR POWER 
SPECIFICATIONS. 
ARE VOLTAGES CORRECT? 
Y N 

I 017 
I CHECK I/O TEST PINS FOR SIGNALS, 
I SEE PAR. D.3.7.3, THEN GO TO HOST 
I SYSTEM MAP ENTRY POINT. 
I 
018 
EXCHANGE DISKETTE DRIVE CONTROL 
CARD AND CHECK FOR GOOD OPERATION. 
SEE PAR. D.3.7.1. 

19 
MEASURE RESISTANCE OF EACH STEPPER 
MOTOR COIL AT PINS IN STEPPER MOTOR 
CONNECTOR. RESISTANCE ACROSS EACH 
COIL TO COMMON IS 115-141 OHMS. (SEE 
PAR. D.3.7.3 FOR PIN LOCATIONS) 
ARE RESISTANCES OF ALL FOUR COILS 
CORRECT? 
Y N 
I 
I 020 
I EXCHANGE STEPPER MOTOR. 
I SEE PAR. D.3.S.1. 
I 
021 
CHECK THAT STEPPER MOTOR PULLEY 
CLAMP IS TIGHT AND PULLEY IS TIGHT ON 
STEPPER MOTOR SHAFT. 
SEE PAR. D.3.S.4. 
IS IT TIGHT? 
Y N , 
I 022 

" 

ADJUST AND TIGHTEN STEPPER MOTOR 
PULLEY. 

I , 
I 
I , 
4 
E 
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E 
3 

I 

31SD 

SEEK ERROR MAP 

I PAGE 4 OF 4 
I 
I 
023 
CHECK STEPPER MOTOR DRIVE BAND TO SEE 
THAT IT IS NOT DAMAGED. 
SEE PAR. D.3.S.S. 
IS STEPPER MOTOR DRIVE BAND NOT 
DAMAGED? 
Y N 
I 
I 024 
I EXCHANGE BAND 
I 
025 
REMOVE SCREWS THAT CLAMP DRIVE BAND 
TO CARRIAGE. 
SEE PAR. D.3.S.6. 
CAREFUL NOT TO DAMAGE BAND, CHECK TO 
SEE THAT CARRIAGE MOVES FREELY ON ITS 
GUIDE RODS AT CENTER AND BOTH LIMITS 
OF CARRIAGE MOVEMENT. 
DOES CARRIAGE MOVE FREELY? 
Y N 
I 
I 026 
I CLEAN OR EXCHANGE WHEN NECESSARY. 
I 
027 
REMOVE DRIVE BAND FROM STEPPER 
MOTOR PULLEY. 
SEE PAR. D.3.S.7. 
DOES STEPPER MOTOR BIND WITH 
PULLEY ATTACHED? 
Y N 
I 
I 028 
I INSTALL NEW DRIVE BAND AND ADJUST. 
I 
029 
IS THERE A GAP BETWEEN STEPPER 
MOTOR PULLEY AND CASTING? 
SEE PAR. D.3.S.1 FOR FIGURE OF 
WHERE TO OBSERVE GAP. 
Y N 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

F G 

F G 

I 
I 
I 
I 
I 
030 

MAP 0280-4 

ADJUST PULLEY SO THAT THERE IS A GAP 
AND THE DRIVE BAND TRACKS 
CORRECTLY. 
SEE PAR. D.3.S.6. 

31 
EXCHANGE STEPPER MOTOR. 
SEE PAR. D.3.S.1. 

SY27 -2528-2 E-17 



SIS!) 

WRITE/ERASE UNSAFE MAP 

PAG~ 1 OF 2 

001 
FAILED BECAUSE ERASE CURRENT IS ON 
WHEN ERASE GATE IS OFF, OR ERASE 
CURRENT IS OFF WHEN ERASE GATE IS ON. 

GR, 

FAILED BECAUSE WRITE CURRENT IS ON 
WHEN WRITE GATE IS OFF, OR WRITE 
CURRENT IS OFF WHEN WRITE GATE IS ON. 

PROBE ,+ WRITE/ERASE ENABLED' WHILE 
GIVING A COMMAND TO WRITE DATA. 
SEE PAR. D.3.7.3. 
THIS LINE IS PULSING DURING THE 
COMi'1AND. 
IS LINE 
Y N 

PULSING FOR WRITE COMMAND? 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 
I 
I 
I 
! 
I 
I 
I 
f , 
I 
I 
! 
I 
I 
I 
I 
I 
I 
I 
I 

002 
IS LINE AT 
COMMAND? 

A DOWN LEVEL FOR WRITE 

Y N 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 

003 
PROBE '+ERASE GATE' AND '+WRITE 
GATE' WHILE WRITING. 
SEE PAR. D.3.7.3 
THESE LINES ARE PULSING DURING A 
WRITE OPERATION. 
ARE LINES PULSING DURING WRITE 
OPERATION? 
Y N 
I 
I 004 
I CHECK I/O TEST PINS FOR SIGNALS, 
I SEE PAR. D.3.7.3, THEN GO TO 
I HOST SYSTEM MAP ENTRY POINT. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2 
ABC 

E-18 

B C 

I I 
I I 
I I 
I I 
I I 
I 005 

MAP 0290-1 

I EXCHANGE DISKETTE DRIVE CONTROL 
I CARD AND CHECK FOR GOOD OPERATION. 
I SEE PAR. D.3.7.1. 
I IS OPERATION ACCEPTABLE? 
r Y N 
I 
I 

I 
I 
I 
I 
I 
I 
I 

006 
EXCHANGE HEAD CARRIAGE ASSEMBLY 
AND CHECK FOR GOOD OPERATION~ 
SEE PAR. D.3.3. 
IS OPERATION ACCEPTABLE? 
Y N 
I 
I 
I 
I. 
I 
I 
I 
I 
I 

007 
FAILING HEAD/CARRIAGE 
ASSEMBLY THAT WAS EXCHANGED 
MAY HAVE DAMAGED DISKETTE 
DRIVE CONTROL CARD. EXCHANGE 
DISKETTE DRIVE CONTROL CARD 
AND CHECK FOR GOOD OPERATION. 
SEE PAR. D.3.7.1. 

I 
008 
PROBLEM IS CORRECTED. 

I 
009 
PROBLEM IS CORRECTED. 

10 
PROBE '+ERASE GATE' AND '+WRITE GATE' 
WHILE WRITING. 
SEE PAR. D.3.7.3. 
THESE LINES ARE PULSING DURING A WRITE 
OPERATION. 
ARE LINES PULSING FOR WRITE 
COt-1MAND? 
Y N 
I 
I 011 
J CHECK I/O TEST PINS FOR SIGNALS, SEE 
I PAR D.3.7.3, THEN GO TO HOST 
I SYSTEM MAP ENTRY POINT. 
I 
I 
I 
I 
I 
I 
I 

2 
D 
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A D 
1 1 

31SD 

WRITE/ERASE UNSAFE 

I I PAGE 2 OF 2 

'

I ~12 
EXCHANGE DISKETTE DRIVE CONTROL 

I CARD. I SEE PAR. D.3.7.1. 

013 
PROBE '+WRITE/ERASE ENABLED' WHILE 
GIVING A COMMAND TO READ DATA. 
SEE PAR. D.3.7.3. 
THIS LINE IS AT A DOWN LEVEL DURING 
READ A OPERATION. 
IS LINE DOWN DURING A READ 
OPERATION? 
Y N 

014 
PROBE '+ERASE GATE' AND '+WRITE GATE' 
WHILE GIVING A COMMAND TO READ 
DATA. 
SEE PAR. D.3.7.3. 
THESE LINES ARE DOWN DURING A READ 
OPERATION. 
ARE LINES DOWN DURING A READ 
OPERATION? 
Y N 
I 
I 015 
I CHECK I/O TEST PINS FOR SIGNALS, 
I SEE PAR. D.3.7.3, THEN GO TO HOST 
I SYSTEM MAP ENTRY POINT. 
I 
016 
EXCHANGE DISKETTE DRIVE CONTROL 
CARD. 
SEE PAR. :b.3.7.1. 

17 
CHECK I/O TEST PINS FOR SIGNALS, SEE 
PAR. D.3.7.3, THEN GO TO HOST SYSTEM 
MAP ENTRY POINT. 

SY27 -2528-2 
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PAGE 1 OF 1 

GLOSSARY 

BAIL - IT ALLOWS THE HEADS OR HEAD AND PAD TO COME 
TOGETHER OR TO BRING THEM APART AND HOLDS THE MEDIA 
FIRMLY IN THE PLANE OF THE HEADCS) ON DISKETTE STORAGE 
DEVICES. 

BAND - SOMETHING THAT CONFINES OR CONSTRICTS WHILE ALLOWING A 
DEGREE OF MOVEMENT. 

COLLET - A MECHANISM THAT CENTERS AND CLAMPS THE DISK. 

CRC - CYCLIC REDUNDANCY CHECK. 

DETENT - THE ACT OR FACT OF DETAINING OR HOLDING IN PLACE BY 
A FORCE. 

HUB - PROVIDES A REGISTRATION SURFACE AND IMPARTS ROTATIONAL 
MOTION OF THE DISK. 

ID - IDENTIFICATION 

I/O - INPUT/OUTPUT 

MC - MOTOR CONTROL 

MIM - MAINTENANCE INFORMATION MANUAL 

PAR - PARAGRAPH 

PTX - PHOTOTRANSISTOR 

STEPPER MOTOR - MOTOR THAT IS USED TO MOVE THE ACCESS MECHANISM 
OF A DIRECT-ACCESS STORAGE DEVICE TO A SPECIFIED 
LOCATION. 
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Appendix F. X.21 Switched Feature 

F.1 INTRODUCTION 

The 3274 X.21 Switched feature allows the 3274 
Model 51C to be attached to the DCE that electrically 
matches CCITT Recommendation X.27, and that operates 
as specified in CCITT Recommendation X.21 at speeds of 
2400,4800,9600 and 48,000 bps. 

To use the X.21 Switched feature, the 3274 must have 
either a 3278 Display Station or 3279 Color Display 

Station attached. 

F.2 FUNCTIONAL DESCRIPTION 

The 3274 supports the following for the X.21 Switched 
feature: 

o SDLC CAC to support X.21 Switched protocol. 

o Data Link Control, which is an interface to the 
SDLC CAC. 

o X.21 Switched Adapter card. 

This section defines the function of the Data Link Control, 
which issues function requests to the CAC and handles 
completion codes from the CAC. Figure F-1 outlines 
the Data Link Control function. 

paR Press LOCAL key 

Informed HALT or 
CLOSE Comp 

Received BEL Character 

Press DISC key 
or Received 
Disc Command 

---.J 

Figure F-1. Data Link Control Function 

9aD 

DEC Clear Comp 

Outgoing Call 
with Call 

Progress Signal 
~Nnn 
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Informed Open Monitor 

Any State 

Any State 

Machine Check 

x CQ ZZ 
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F.2.1 X.21 Switched CAC Function 

F .2.1.1 Function Requests 

1. OPEN for outgoing call 

By this request, the HPCA and the X.21 hardware are 
reset, enabled, and, after passing through the ready 
state, proceed with the outgoing call establishment. 

The CAC signals the X.21 hardware to enter the call­
request state and awaits the reception of an IA5 plus 
(+) character from the network. 

When the request contains selection signals, the 
CAC/X.21 hardware sends two IA5 sync characters and 
the selection signals (including dial digits) that were 
set up by the Data Link Control in the selection signal 
buffer. 

The X.21 hardware monitors the network interface; if 
Call Progress signals and/or called line identification are 
received, they are passed on the the CAC. After trans­
lation, the CAC will pass the first Call Progress signal 
(normally two digits) or line I D to the Data Link Con­
trol's buffer and post an intermediate completion status. 

When the CAC detects that the network is ready for data, 
the CAC will enter the data-transfer phase after house­
keeping and preparing the X.21 hardware and CAC to 
receive the first SDLC frame. The Data Link Control is 
notified that the Open is completed. 

The process is similar when the outgoing call is direct. A 
direct call by the Data Link Control identifies a direct 
call by specifying no dial digits. When the IA5 plus (+) 

character is received, signifying select from the network, 
the CAC enters the DTE waiting state for the reception 

of Call Progress signals, called line identification, or the 
indication that the network is ready for data. 

2. OPEN for incoming call 

When the Data Link Control issues the X.21 Open func­
tion request for an incoming call, the action of the CAC/ 
X.21 hardware differs slightly from that for an outgoing 
call. 

e The CAC/X.21 hardware determines that the network 
is ready, then enters the ready state to await an inter­
rupt from the X.21 hardware signifying activity on 
the network. 

• Receipt of one IA5 BEL character identifies the 
incoming call state. The CAC posts an intermediate 
completion status (BEL RCVD) and, when it regains 
control, prompts the X.21 hardware to turn on the 
control lead that signifies the call-accepted state. 

• The CAC now waits for an interrupt to indicate either 
that the calling line identification has been received, 
or that the network is ready for data. If line identifi­
cation is received, the CAC moves it to the Data Link 
Control's buffer, and the completion status is passed 
on the same way as for an outgoing call. 

When Ready-for-Data is detected, the data-transfer 
phase is entered after the CAC completes appropriate 
housekeeping and prepares the X.21 hardware for the 
first SD LC frame. A normal completion to the Open 
function request is posted by the CAC. 

3. OPEN for monitoring 

The CAC checks the X.21 interface periodically. If the 
DCE's status coincides with the condition specified by 
the Data Link Control, that is, DCE ready or DCE not 
ready, the CAC reports normal completion. 

4. Close 

If the clearing sequence has already completed, the CAC 
merely executes the final housekeeping requirements; 
otherwise, the CAC starts a clearing sequence. When 
the clearing ends properly, and no comparator error is 
indicated by the X.21 hardware, a normal completion 
is posted. When the clearing sequence does not end 
properly within its time limit, or if a comparator error 
exists, appropriate error status is posted. The HPCA and 
X.21 hardware are always reset prior to posting any com­
pletion code to the Close FR. The CAC/X.21 hardware 
will be in the controlled-not-ready state when this FR 
ends. 

5. HALT 

The Data Link Control aborts an OPEN function 

request by issuing a HALT request. The CAC executes 
a clearing sequence to the network. 

F.2.1.2 Call Collision 

A call-collision condition can exist when a call request is 
made to the network at the same time the network is mak­
ing an incoming call. The network will resolve the collision 
in favor of the call request. 

Note: The X.21 recommendation does not permit deliber­
ate call collisions; that is, the DTE entering the call-request 
state after becoming aware of the incoming-call state. 

Therefore, the Data Link Control avoids deliberate situa­
tions by issuing the proper sequence of function requests; 
for example, by issuing a HA L T request to the Open-for­
Incoming request before issuing the Open-for-Outgoing 
request. 
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F .2.1.3 Call Progress (CP) Signals 

The only time the CAC is affected by a particular call 
progress (CP) signal is if the first digit of a received CP 
signal is an IA5 "0," "2," or "6." 

The IA5 "0" identifies the call-wait class (terminal called 
or waiting connection). The action of the CAC upon 
detecting the IA5 "0" is to initiate a 60-second timeout 
instead of the 2-second timeout, while waiting for the net­
work to become ready for data. Upon detecting the IA5 
"2" or "6" (short-term condition when clearing), the CAC 
prepares for the retry by initiating a clearing sequence. CP 

signals already received will be moved to the Data Link 
Control's buffer. 

When reacting to a IA5 "0" CP, the CAC will post the 
intermediate completion status, indicating that CP signals 
are available in the buffer. When reacting to the IA5 "2" 
or "6" CPs, the retry intermediate status is posted, indicating 
that the retry is due to receipt of a retry type CP signal. 

F .2.2 Data Link Control Function 

F .2.2.1 Call Ready 

The Call-Ready indicator is displayed in the Operator Infor­
mation Area of the 3278 or 3279 and the use of either the 
DIAL key, DIRECT key, or LOCAL key is accepted, as is 

an incoming call. 

This state is the X.21-Ready state and is entered by the 
Open-for-I ncoming request to the CAC under the following 

conditions: 

1. Immediately after POR of the 3274 by the Uncontrolled­
Not-Ready state. 

2. When the COMM key is pressed while operating in the 

local mode. 

3. When the Dial-In mode is ended by the DISC key. 

4. After the line is disconnected normally by the DISC key 

on the DISC command. 

5. When the Open Outgoing request is rejected by CP 

signals. 

6. After the line is disconnected by an error, or after the 
X.21 open request is completed erroneously, except if 
condition 7 exists. However, the Call-Ready indicator 
is overridden by the Comm Error Reminder. This 
reminder can be reset by the COMM key, and the Call­

Ready indicator will appear. 

7. If the DCE is not ready, the Comm Error Reminder is 
displayed, and the Open-Monitor request is issued. 
When this request is completed, the Call-Ready indica­
tor is displayed in the Operator Information Area. 

F.2.2.2 Incoming Call In Process 

When an incoming call comes to the 3274 while in the X.21 
Ready state, the CAC returns the intermediate completion 
code with 'BEL RCVD'. The Data Link Control will 
display the Incoming-Call-In-Process indicator and returns 
control to the CAC. When the Ready-for-Data is sent 
from the DCE, the CAC will return a normal completion 
code. The Data Link Control turns off the I ncoming­
Call-In-Process indicator, turns on the In-Use indicator, 
and prepares for normal data exchange. 

F .2.2.3 Dialing 

When the DIAL key is pressed in the Call-Ready state, 
the Data Link Control issues the HALT request to the 
CAC to inhibit an incoming call, clears the screen, and 
puts the cursor at the home position. The Wait indicator 
is displayed until the HALT request is completed. Then 
the Dial-In indicator is displayed. 

The operator enters dial digits, or any facility request 
allowed by the network, and presses the Enter key. 

The Data Link Control issues an Open-for-Outgoing 
request to the CAC with parameters that include selection 
signals entered by the operator, and displays the 
Outgoing-Call-I n-Process indicator. 

F.2.2.4 Direct Call 

When the D I R ECT key is pressed in the Call-Ready 
state, the Data Link Control issues the HALT request, 
the Open-for-Outgoing request, with no selection signal, 
and displays the Outgoing-Call-In-Process indicator. 

F .2.2.5 Outgoing Call In Process 

The CAC processes the Open-for-Outgoing request, as 
described under section F.2.1.1 and returns a normal­
completion code to the Data Link Control when the X.21 
Ready-for-Data signal is sent from the DCE. The Data 
Link Control turns off the Outgoing-Call-In-Process 
indicator, turns on the In-Use indicator, and prepares 
for normal data exchange. 

F.2.2.6 Local Mode 

When the LOCAL key is pressed in the Call-Ready state, 
the Data Link Control issues the HALT request and dis­
plays the Local Mode indicator. 

The Local mode is the X.21 Controlled-Not-Ready state 
and inhibits incoming and outgoing calls. 

When the COMM key is pressed in the Local mode, the 
Data Link Control issues an Open-fo'r-Incoming request 
to the CAC and displays the Call-Ready indicator. 
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F .2.2.7 Disconnection 

When the DISC key is pressed in the Ready-for-Data 
state or Outgoing/Incoming Call-In-Process state, the 

Data Link Control issues a CLOSE request in the Ready­

for-Data state, or issues a HALT request in the Outgoing/ 
Incoming-Call-In-Process state to the CAC, and displays 

the Disconnect-In-Process indicator. When the close­

completion code is returned from the CAC, the Data Link 
Control turns off the In-Use indicator, issues an Open­
for-Incoming request to the CAC, enters the Call-Ready 

state, and displays the Call-Ready indicator. When the 
halt-competition code is returned, the Data Link Control 
issues an Open-for-Incoming request to the CAC, enters 

the Call-Ready state, and displays the Call-Ready indicator. 

The line is also disconnected automatically by a timeout 

condition or by the SDLC DISC command. 

F.2.3 X.21 Switched Adapter (X.21SA) Card 
The X.21SA card is a 2W by 3H and is pin-compatible 
with the integrated modem, the EIA/CCITT interface, 
the Loop I/F, the DDSA, or the X.21 NA. Its location is 

01A-A1G2. The X.21SA card has the two interfaces: 
the HPCA interface and the DCE interface. The HPCA 
interface connects the X.21 SA to the HPCA adapter in the 
3274. The DCE interface connects the X.21SA card 
through X.27 (V .11) level of the X.21 interface, appro­

priate board wiring, and a communication cable to the 
external DCE. 

FI .DIAL l·LDCAL I HOMM) B 

F.3 EXTENSION KEY AND MODIFIER KEYS 

F .3.1 Locations 

Figure F-2 defines the positions for the Extension key 
and the Modifier keys, such as DIAL, DIRECT, DISC, 

LOCAL, and COMM keys for the X.21 Switched feature 
operation on the 3278 or 3279. The X.21 Switched feature 

operation is executed by pressing the Extension key, and 
then one of the modifier keys. 

Note: A decal and labels are provided to the customer 
to place on the keyboard to indicate the key positions. 

F .3.2 Extension Mode 

• The Extension mode is entered by pressing the Exten­
sion key except during the no-security-key condition 

or in the Test mode. 

• All keyboard status indicators, such as KANA, ALPHA, 
APL, Text, NUM, UPSHIFT, and INSERT, are cleared 

when entering the Extension mode. 
The indication' ~ , is displayed in column 30 of the 
information area when in the Extension mode. 

• If a modifier key is pressed when in the Extension 
mode, the Extension mode is reset, and the function 

defined for the key is executed. 
The Extension key resets the Extension mode if pressed 

when in the Extension mode. 

888888888888888~88888 
888888888888888888888 
8@~888888888888 88BBB 
888888888888888 88 B88 

Qdt J8c=q , If Present -

~ is Extension key (ALT position of the ERASE EOF key). 

Figure F-2. Keyboard Layout with X.21 Switched Feature 
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• The Reset key and the AL T key operate normally in 
the Extension mode and do not reset the Extension 
mode. 

• If any key other than a modifier key and the Reset 
key is pressed, the Retry indicator is displayed, and 
the Extension mode is reset. 

• Use of the DIAL key will be rejected in the Extension 
mode. The Retry indicator will be displayed when the 
device is busy, very busy, or not functional. 

• The Extension key aborts the print I D mode and 
dead·key sequence. 

F.4 STATUS AND KEY OPERATION 

Figures F·3 and F·4 show how keys are treated when 
pressed in the X.21 Switched states and when in the 
Dial·ln mode. 

Oporntion 

StatuI 
DIAL Key DIRECT Key DISC Koy LOCAL Koy COMM Koy AID Key 

Pressed Pressed Pressed Pressod Pressed Pressed 

Call Ready Accept Accept Ignore Accept Ignore X·f 
~#7 ~ ~ ~99 ~ ~ 

(##) 

Call Ready with Accept Accept- Accept- Accept Accept- X·f 
Call Progress Signal ~#7 ~ ~ ~599 ~ ~Nnn 

(##) 

Outgoing Call In X*~ X*~ Accept X*~ Ignore X·f 
Process 

~ ~ """L- ):. ~ ~ ~ 

Outgoing Call In X*~ X*~ Accpet X*~ Ignore X·f 
Process with Call ~Nnn ~Nnn ~.::( ~Nnn ~Nnn ~Nnn 
Progress Signal 

Incoming Call In X*~ X* """L- Accept X*~ Ignore X·f 
Process 

~ ~ """L- .:'(:' ~ ~ ~ 

Data Ready X*L- X* --:L- Accept X*~ Ignore Same as 

~.:/ 
the base 
machine 

Disconnect In X*~ X*~ Ignore X*~ Ignore X·f 
Process 

~):. --z..- ):. ~):. ~):. L-.:/ ~):. 

Local X*~ X* """L- xf.L- Ignore Accept X·f 

~99 ~99 ~99 ~99 L- ~99 

• Reset Call Progress Signals. 

Note: In each box under UOperation", the upper row shows an indicator from column 8 and the 
lower row shows an indicator from column 20. 

Figure F·3. 3278/3279 Key Operation (During X.21 Switched States) 
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Reaction 

Key Pressed 
Dial Originating 

Other Terminals 
Terminal 

DIAL Clear Screen X*~ 
~#? ~## 

DIRECT X*~ 
~ ~## 

LOCAL X*~ 
~599 ~## 

COMM Ignore Ignore 

~#? ~## 

DISC 

~ ~ 
AID X-f X-f 

~#? ~## 

CLEAR Clear Screen * Clear Screen 

~#? ~## 

TEST Test Test 

Abort Dial ~## 

ENTER X-f 

~ ~## 

* Clear only the dial-in area 

Note: In each box under "Reaction", the upper row 
shows an indicator from column 8 and the lower row 
shows an indicator from column 20. 

Figure F-4. 3278/3279 Key Operation in Dial-In Mode 

F.5 ERROR CODES AND RECOVERY 

The X.21 Switched Adapter feature error codes and 
. recovery are shown in Appendix B_ 

F-6 

F.6 CALL PROGRESS SIGNAL CODE 

The Call Progress Signal (CPS) is sent by the network 
to advise a calling terminal/host about the progress of 
a call or about the circumstances that have prevented a 
connection from being established. It is transmitted by 
the network after receiving end-of-dialing and is not 
repeated. The CPS codes and meanings are shown in 
Figure F-5. 

Note: Meaning of the codes is differen t in each coun try. 
Ask a specialist for details about code meaning. 

CPS Code CPS Meaning 

00 Wait 
01 Terminal Called 
02 Redirected Call 
03 Connect When free 
20 No connection 
21 Number busy 
22 Selection signal procedure error 
23 Selection signal transmission error 
41 Access barred 
42 Changed number 
43 Not obtainable 
44 Out of order 
45 Controlled not ready 
46 Uncontrolled not ready 
47 DCE power off 
48 Invalid facility request 
49 Network fault in local loop 
51 Call information service 
52 Incompatible user chtss of service 
61 Network congestion 
71 Long-term network congestion 
72 RPOA out of order 
81 Registration/Cancellation confirmed 

Figure F-S. Call Progress Signal Code 
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Appendix G. Abbreviations 

ACK. Positive acknowledgment. 

ACTLU. Activate logical unit. 

ACTPU. Activate physical unit. 

AID. Attention identification. 

APL. A programming language. 

ASCII. American Standard Code for Information 
Interchange. 

B. Busy 

BB. Begin bracket. 

BCC. Block check character. 

BOC. Bus out check. 

BSC. Binary synchronous communications. 

BTDAT. Buffered Teleprocessing Diagnostic 
Analyzer and Tester. 

C. Control field. 

CAW. Channel address word. 

CC. Control check; chain command. 

CCA. Common communications adapter. 

CCITT. Consultative Committee on International 
Telephone and Telegraph. 

CCW. Channel control word. 

CEo Channel end. 

CMDR. Command reject. 

CPS. Call progress signal. 

CPU. Central processing unit. 

CR. Command reject; carriage return. 

CRC. Cyclic redundancy check. 

CSU. Channel service unit; customer setup. 

CSW. Channel status word. 

CTS. Clear to Send (CCITT 106). 

CU. Control unit. 

CUE. Control unit end. 

DACTLU. Deactivate logical unit. 

DACTPU. Deactivate physical unit. 

DB. Device busy. 

DC. Device check; data check. 

DCB. Device control block. 

DCE. Data communication equipment. 

DDSA. Digital Data Service Adapter. 

DE. Device end. 

DFC. Data flow control. 

DISC. Disconnect. 

DLE. Data link escape. 

DSR. Data Set Ready (CCITT 107). 

DUP. Duplicate. 

EAU. Erase all unprotected. 

EB. End brackets. 

EC. Equipment check. 

EM,' End of message. 

ENQ. Enquiry. 

EOF. End of field. 

EOI. End of inquiry. 

EaR. End of record. 

EaT. End of transmission. 

EP. Emulator program. 

ESC. Escape. 

ETB. End of transmission block. 

ETX. End of text. 

EUA. Erase unprotected to address. 

EX. Exception (response). 

F. SDLC flag sequence. 

FCS. Frame check sequence. 

FF. Forms feed. 

Fl. Format indicator. 

FM. Field mark; function management. 

FRU. Field replaceable unit. 

GP. General poll. 

HEX. Hexadecimal. 

HPCA. High-performance communications adapter. 

HVPS. High-voltage power supply. 

I. Information (format). 

IC. Insert cursor. 

110. Input/output. 

IML. Initial machine load. 

Ind. Indicator. 

IR. Intervention required. 

ITB. End of intermediate transmission block. 
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LCA. Local channel attachment (Model 1A). 

LED. Light-emitting diode. 

LHA. Local host attachment (Model 1 B). 

LRC. Longitudinal redundancy check. 

LU. Logical unit. 

LUSTAT. Logical unit status. 

L VPS. Low-voltage power supply. 

MAP. Maintenance analysis procedure. 

MCM. Maintenance Concepts Manual. 

MDT. Modified data tag. 

MEM. Memory. 

MIM. Maintenance Information Manual. 

MSR. Magnetic slot reader. 

NAK. Negative acknowledgement. 

NCCF. Network communications control facility. 

NCP. Network control program. 

NOM. Normal disconnect mode. 

N L. New line. 

Nr. Next sequence number expected to arrive. 

NRM. Normal response mode. 

NRZI. Zero-complemented differential coding 
(no n-return-to-zero inverted). 

Ns. Transmitter's sequence number. 

NS. Nonsequenced format (C-field). 

NSA. Nonsequenced acknowledgment. 

NSI. Nonsequenced information. 

NUL. Null. 

~C. Operation check. 

OLT. Online test. 

P. Printer; protected. 

P/F. Poll/final bit. 

PCM. Plug-compatible mode. 

POR. Power on reset. 

PT. Program tab. 

PU. Physical unit. 

RA. Repeat to address. 

Rd Mod. Read modified. 

Req. Request. 

G-2 

RH. Request/response header. 

R I. Ring indicator. 

RLSD. Received Line Signal Detector (CCITT 109). 

RNR. Receive not ready. 

ROL. Request online status. 

RQI. Request initialization. 

RR. Receive ready. 

RTS. Request to send. 

RU. Request/response unit. 

RVI. Reverse interruption. 

S. Sequenced (format). 

SA. Switched adapter. 

SBA. Set buffer address. 

SC. Session control 

SDLC. Synchronous data link control. 

SOT. Start data traffic. 

SF. Start field. 

SI. Suppress index. 

SIM. Set initialization mode. 

SLHA. Simplified local hostattachment. 

SNA. Systems network architecture. 

SNRM. Set normal response mode. 

SOH. Start of heading. 

SFAP. Structured field and attribute processing. 

SP. Space; specific poll. 

STX. Start of text. 

SYN. Synchronous idle. 

TC. Transmission check. 

TH. Transmission header. 

TP. Teleprocessing. 

TPLM. TP line monitor. 

TTD. Temporary text delay. 

UC. Unit check. 

UCW. Unit control word. 

UE. Unit exception. 

US. Unit specify. 

WACK. Wait before transmit. 

WCC. Write control character. 

XID. Exchange station identification. 
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