
















































































































































































































































































































































CSW Req (K20): A trigger 5 or trigger 7 request is 
active. It is reset by SSC response. 

CCW Req (K21): A chain command CCW operation 
is requesting a main channel SSC pseudo start I/O 
operation. It is reset by the CCW gate for the new 
CCW. 

CC Sync (K22): This control latch is set during an 
SSC status sequence if the CC flag is on and no 
interrupt conditions exist. It remains on, from 
its turn-on by 'channel end status', until the fall of 
'operational in' causes a subchannel reset (to pre­
pare for reselection), or it is reset during the next 
device end status sequence if an interrupt condition 
exists. 

CC CTRL (K23): This latch is set if the device end 
status bit is presented, no interrupt conditions 
exist, and CC sync is on. CC control causes a 
device reselection sequence for the chain command 
operation. It is reset by the response to initial 
selection status during the reselection sequence. 

Data Cyc (K24): This is set by a zero initial 
selection status byte and remains on until ending 
status is received. 

I/o Disc (K25): This is turned on when interrupt 
status is received and causes an I/O disconnect 
sequence when the subchannel is free to generate a 
status cycle request or perform a chain command 
operation. 

A Full (K26): This indicates that buffer register A 
contains a doubleword of data. It is reset when the 
A register contents are transferred to the B regis­
ter. 

B Full (K27): This indicates that buffer register 
B contains a doubleword of data. It is reset when the 
last byte of data is transferred to the control unit 
during an output operation or when the doubleword 
of data is stored in the main channel data register 
during an input operation. 

Irpt Pend (K28): The interrupt pending latch 
requests an interrupt response from the CPU. It 
remains on until interrupt response is granted. It 
is used for an ending interrupt, a control unit inter­
rupt, and a log interrupt. 

CT=ZR (K29): This trigger is set when the last 
byte of data for the current CCW is transferred for 
an input or an output operation. It is reset during 
the next ini tial selection or when the first byte of 
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data is transferred under the new CCW on a CDA 
operation. 

BC at ZR (K36): This trigger is set when the byte 
count latches are stepped to zero. This latch is 
reset during the next initial selection sequence or 
the next data transfer. 

LW (K31): The last word is set when the last 
doubleword of data for the CCW is being transferred 
by the SSC. This latch is used for main channel 
count recovery if an error occurs during an output 
operation. It is reset during the next initial 
selection sequence. 

Dbl LW (K32): Double last word is set when the 
next to the last doubleword is being transferred. 
This latch is used for main channel count recovery 
if an error occurs during an output operation. It 
is reset during the next initial selection sequence. 

Time Out (K33): A main channel busy condition 
(for an initial selection sequence) lasted longer than 
16 ms during a CPU instruction. 

No Sel (K34): A select-in was received during an 
initial selection sequence. It is reset with the next 
main channel priority request or CPU priority 
request. 

Psdo T I/O (K35): This trigger is turned on to 
clear a control unit interrupt during CPU priority 
response, causing a test I/O to be executed to 
clear the device status. This trigger remains on 
until the CPU is released. 

Log Irpt (K36): A log interrupt request is out­
standing to BCU. This latch is reset at the begin­
ning of the logout operation. 

CE Console Toggle Switches 

Simulate Storage Bus Out Switches (L1-L36 and 
M1-M36) 

These switches (72) are active only in the test mode. 
In a manual store operation, the switch settings 
determine the data placed in storage. If the sim­
ulate storage switch is also on and the channel 
performs a CCW fetch, the switches are gated as 
follows: 

Row L 1-9 Command register and first byte of data 

register 

Row L 10-36 Bytes 1-3 of control register (data address) 

RowM 1-9 Byte 4 of control register (flags) 

RowM 19-36 Bytes 6 and 7 of control register (count) 



Switches MI0-MI8 are ignored and may represent 
any data configuration. 

If the channel performs a data fetch and the 
simulate storage switch is on, all the switches are 
gated to the data register and, also, to the selector 
subchannel A register if a selector subchannel is 
selected. Therefore, three limitations occur when 
using the switches: 

1. The same CCW configuration is used 
repeatedly during chaining operations. 

2. The same eight bytes of data are used 
repeatedly during a write operation. 

3. The data word must represent a valid CCW 
and CAW. 

Unit Address Switches (Nl-N9) 

These nine switches are active only in the test 
mode and are gated to the unit address register as 
though they had come over the unit address bus. If 
the simulate I/O switch is on, the switches may 
simulate any address. If the simulate I/O switch 
is off, the switches should represent a valid I/O 
address. If they do not, and a start I/O, test I/O, 
or halt I/O instruction is simulated, a no selection 
occurs. If a no selection occurs, the channel must 
be reset before any other operation is performed. 

Local Store Address Modify Switches (N4 and N5) 

These two switches are used in addition to the unit 
address switches to generate a local storage 
address for displaying or loading local storage. 

Control Switches 

Auto/Test (N34-35): In the auto position, this switch 
disables all CE console switches and pushbuttons 
except the log-on-machine-check switch, selector 
subchannel display switches, and test indicator 
pushbutton. In the test position, the channel 
simulates the CPU, all CE console switches and 
pushbuttons are active, and the channel customer 
clock is stopped. When the switch is changed from 
test to auto, a complete reset of the 2870 is per­
formed. 

Test/ND (N31): Provides a test for all indicators. 
If the SSC feature is not installed, the SSC simulated 
I/O register and rows J and K (except J7-J9, J34, 
Kl-12, and K32-K36) indicators will not light. 

Simulate Storage (N30): This switch permits the 
channel to operate without a storage or BCU. All 

communications with the BCU and storage are 
blocked. The storage bus out is simulated by the CE 
console switches, and the storage and BCU control 
lines are simulated within the 2870. All data 
normally stored is lost. The channel simulate 
storage controls are normally set to represent a 
l-usec storage cycle time. This time is measured 
from the rise of storage request to the rise of 
advance pulse. 

Simulate I/O (N29): This switch permits the chan­
nel to operate without a device or control unit. All 
in lines from the I/O devices to the channel and the 
channel select out line are blocked. A nine-bit 
simulate I/O register between the bus out and the 
bus in receives the bytes sent over the bus out 
during a write or control operation. This register 
retains the last byte written and places it on the 
bus in when reading. The simulated data rate is 
adjusted for 10 usec between the rise of successive 
request-in's for multiplex operation, and approxi­
mately 4 usec (SSCI-3) or 8 usec (SSC4) between 
the rise of successive service-in's for selector 
subchannel operations. 

Auto Restart (N28): This switch is active only in 
test mode. The switch, when active, causes 
repetitive resetting of the channel every 16 ms, or 
until an error condition is sensed. After the reset 
is over, a start I/O is initiated, and the channel 
executes the instruction until the next restart pulse. 
The cycle is repeated as long as a storage cycle is 
not in progress. All CE console pushbuttons are 
inactive when this switch is on. 

Selector Subchannel Display (N26, N27): These 
two switches determine which of the four selector 
subchannels are displayed in indicator rows J and 
K. These switches are always active except when a 
log-on-machine check is in process, at which time 
rows J and K display the contents of the selector 
subchannel that is being logged. 

Load/Fetch (N33): The position of this toggle 
switch determines whether a load or fetch operation 
will be performed when the local store or main 
store pushbutton is depressed. 

Continuous Store Cycle (N32): When this switch is 
on, a load or fetch operation initiated by the local 
store or main store pushbutton is executed contin­
uously. 

Log On Mach Chk (N36): This switch is active in 
either the auto or test mode. However, its function 
is not the same for both cases. 
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When the switch is down and the 2~70 is in the 
auto mode, the channel stops and logs out three log 
words and a CSW when a machine check occurs. 

The logout function causes the channel to raise 
the interrupt request line and wait for the CPU to 
respond. When response is received, the first 
doubleword is stored, starting at byte address 304. 
The next channel to main storage cycle is allowed 
to pass; then, another request is made. This 
continues until the four doublewords have been 
stored. 

In the test mode, with the log-on-machine-check 
switch down, the channel stops when it detects a 
machine check or a data check. The logout function 
is further explained in the Maintenance Features 
section. 

A channel machine check includes the following: 
1. Storage data check: Main storage detected 

a parity check on the CAW or CCW sent to the chan­
nel. 

2. Storage address check: Main storage 
detected a parity check on the address or mark 
parity or the protection keys sent by the channel. 

3. Unit address check: The unit address on 
the I/o bus out had incorrect parity. 

4. Command check: The command on the I/O 
bus out had incorrect parity. 

5. Byte counter check: The byte counter 
predicted parity and actual parity do not agree in 
either the main channel or one of the selector 
subchanne Is. 

6. Uni t control word check: The channel 
detected a parity check on the control register when 
it was stored in local storage. 

7. Local storage address check: The address 
used by local storage had incorrect parity. 

8. Priority check: The main channel priority 
circuits gave priority to a subchannel not requesting 
it, or the requesting subchannel failed to stop 
requesting priority after receiving it. 

9. Channel timeout: The CPU had not been 
released an abnormal time after issuing select 
channel. 

10. Address-in check: The channel detected a 
parity check on the address received from the 
device, fo Howing reques tin. 

11. Status-in check: The channel detected a 
parity check on the status received from the device. 

12. Incorrect selection: The address received 
from an I/O unit during initial selection does not 
agree with the address sent from the channel. 

13. No response: The I/O unit did not respond 
to address out for reselection during a chain 
command operation. 

14. Incorrect tag sequence: The selected I/O 
unit dropped its operational-in line before the 
channel dropped the select-out line. 
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Checks 1-8 turn on the channel control check 
trigger; checks 9-14 turn on the interface control 
check trigger. 

Detection of checks 3 and 7-10 or detection of 
any second check during logout causes a full reset 
of the 2870 and any attached control units after 
completion of the logout. 

A data check includes the following: 
1. Storage data bus-in parity check: The chan­

nel detected a parity error on the data sent to main 
storage. 

2. Storage data check: Main storage detected a 
parity error on the data sent to, or fetched from, 
main storage. 

3. Bus-in parity check: Data on the I/o bus-in 
had incorrect parity. 

4. Bus-out parity check: Data on the I/O bus-out 
had incorrect parity. 

Note: Channel logout words are stored in main 
storage only when the 2870 is in the auto mode. In 
test mode, the logout words are storedin local 
storage only. 

CE Console Pushbuttons 

Reset (Nl8): If the log-on-machine-check switch 
is up (oft), this pushbutton causes all channel regis­
ters and triggers (except the Simulate I/O registers 
and SSC byte counter) to be reset and resets all 
local storage words to 0 with correct parity. 

If the log-on-machine-check switch is down (on), 
all channel registers and triggers (except the sim­
ulate I/O registers and SSC byte counter) are reset, 
but the contents of local storage are not disturbed. 

For either position of the log-on-machine-check 
switch, all attached I/O units are also reset if the 
Simulate I/O switch is off. 

Clear Interrupt (NI9): This pushbutton simulates 
the interrupt response line from the CPU in answer 
to an interrupt request from the channel. It is used 
when an interruption is outstanding in the channel. 

Load Data Address (NI6): This pushbutton causes 
switches LI0-36 to be gated to the control register. 
However, only switches LI0-33 should be used, 
because the channel addresses main storage on 
doubleword boundaries. When a manual store or 
fetch operation is performed, the contents of the 
data address are gated to the storage address bus, 
determining the location addressed in storage. At 
the completion of the storage operation, the data 
address is incremented by eight bytes. When the 
maximum storage address is reached, the address 
wraps around to zero and continues. If the con­
tinuous storage cycle switch is down, the address 
is not incremented. 



Local Store (N12): This pushbutton, in conjunction 
with the load/fetch toggle switch, initiates a local­
store load or fetch. In either case, the local-store 
address is that contained in the unit address and 
local storage address modifier switches. 

During the load operation, the contents of the 
simulate storage bus-out switches are gated to the 
data register and from the data register to local 
storage. 

During a fetch operation, the contents of'the 
local storage location specified replace the contents 
of the control register unless local storage address 
modify switch 8 is off and switch 9 is on. In this 
case, the word is fetched to the data register and 
then gated to the control register for display. In 
either case, the contents of the local storage word 
fetched are automatically restored. 

Main Store (N14): This pushbutton, with the load/ 
fetch switch, initiates a main storage load or fetch. 
In either case, the main storage address is that 
contained in bytes 1-3 of the control register (data 
address). 

During the load operation, the contents of the 
simulate storage bus-out switches are gated to the 
data register. The contents of the data register 
are gated to the storage data bus-in and stored in 
the location specified by the contents of the data 
address. 

During a manual (single-cycle) fetch operation, 
a doubleword of information is fetched from the 
storage location specified by the data address, 
placed in the data register, and then gated to the 
control register for display. It is necessary to load 
the data address again in order to perform another 
data fetch. If the continuous storage cycle switch 
is down, the address is not incremented, and the 
data register contents are not gated to the control 
register for display. 

Test I/O (N23): This pushbutton permits the chan­
nel to issue a test I/O command to a connected I/o 
device or to simulate the test I/o sequence within 
the channel. 

If the channel is in test mode and not Simulating 
I/O, the unit address switches are sent to the initial 
unit address register to determine which I/o unit is 
selected When the instruction is completed, the 
channel is in the interrupt state, with the I/o unit 
status in local storage. 

If the channel is Simulating I/O, the channel's 
manual controls simulate an I/O unit, responding 
to the test I/O command with a status byte containing 
no status bi ts. 

Start I/O (N25): This pushbutton simulates the 
issuing of the start I/O instruction by the CPU. If 
the channel simulate storage switch is off, the 
instruction proceeds as a normal start I/O. 

If the simulate storage switch is on, the channel 
does not fetch the CAW. Instead, a CCW is fetched 
from the channel switches. The unit address 
switches are gated to the initial unit address register. 
During the operation, the channel uses the switches 
to represent data or additional CCWs fetched from 
storage. 

If a chain flag is set in the switches, the channel 
runs continuously. Otherwise, the channel ends with 
the interrupt queue full trigger (MSC) on or the 
interrupt pending trigger (SSC) on. 

Halt I/o (N21): This pushbutton simulates the halt 
I/O instruction issued by the CPU and causes the 
addressed subchannel to stop its present operation, 
disconnects the I/o device, and turns on the inter­
rupt queue trigger (MSC) or the interrupt pending 
trigger (SSC). 
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SECTION 3. MAINTENANCE FEATURES 

LOGOUT (2870 and 2870A) 

Logout is initiated by a channel control check or 
interface control check; channel status is not dis­
turbed because the log sequence uses special cir­
cuitry. When the check occurs, if the log-on­
machine-check switch is down, the channel stops, 
three doublewords (Figure 6-4) are stored in local 
storage, an interrupt request is sent to the CPU, and 
the channel continues to service other subchannels. 
When an interrupt response is received from the 
CPU, these three log words and a CSW are stored in 
main storage. The logout is performed as follows: 
A storage request is initiated and when honored, the 
first of the three log words is placed in main storage, 
starting at address 304. A channel to main storage 
cycle is allowed (could be a data store or fetch, or a 
chain command CCW fetch), and then the next double­
word is stored. This continues until all three log 
words and the CSW (location 64) are stored. The 
channel then continues to a normal end. If the log­
on-machine-check switch is up, the log words and the 
CSW are stored in local storage and not in main 
storage. 

Note: Logout in automatic mode does not occur un­
less one of the following occurs: 

1. A start I/O, test I/O, or halt I/O to a busy 
channel is being executed at the time the logout 
condition occurs. 

2. The CPU sends an interrupt response answer to 
the channel interrupt request. 

3. A test I/O instruction is issued to a device that 
has an outstanding interrupt request. 

The errors that turn on channel control check 
(CCC) are: 

1. Storage Data Check -- Main storage detected a 
parity error on the CAW or CCW sent to the 2870. 

2. Storage Address Check -- Main storage de­
tected a parity error on the address, mark bits, or 
protection key sent by the 2870. 

3. Unit Address Check -- The device address on 
the I/o bus out had incorrect parity. 

4. Command Check -- The I/O command on the 
I/O bus out had incorrect parity. 

5. Byte Counter Check -- A byte counter's pre­
dicted and actual parity do not agree in either the 
main channel or one of the SSC s . 

6. Unit Control Word Check -- The main channel 
detected a parity error on the contents of the control 
register when it was stored in local storage. 

7. Local Storage Address Check -- A parity error 
occurred on a local storage address. 
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0 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Data Address --~ 

16 24 56 
Log Word 1 

Status 
39 Prefetc-h -

Operation 
Incorrect Length 
Halt I/O Bit 40 Data Address Program Check 

6,7 Operation Code 41 Control Check 
00 Idle 42 Program Check 
01 Write 43 Protection Check 
10 Read 44 Data Check 
11 Read Backward 45-47 Byte Counter (MSC Only) 

Control Triggers 

16 

Control Triggers 
CAW 
CCW Required 
CCW in Channel 
Data Required 
Start I/O 
Test I/O 
Halt I/O 
Pseudo SIO 
Mode 1 
Mode 2 
Mode 3 
Made 4 
Not Used 
Mode 6 
Mode 7 
Not Used 
Mode 9 
Mode 10 
Mode 11 
Not Used 
MC BC Parity 

46 Count PO (SSC Only) 
47 Count 7 (SSC Only) 

Log Word 2 

21 24 32 40 
Log Word 3 

Checks 
39 Second Check 

Checks 
40 Word 0 UCW 
41 Word 2 UCW 
42 Local Storage Address 
43 Storage 
44 Byte Count 
45 Time Out 
46 Priority 

48 Unit Address Check 
49 Command Check 
50 Byte Count Check (SSC Only) 
51 Incorrect Selection 
52 No Response 
53 Incorrect Tag Sequence 
54 Address In Check 
55 Status In Check 

48-50 Are Channel Control Checks 
51-55 Are Interface Control Checks 

48 56 

Selector Subchannel 
56 BCP 
57 BC4 
58 BC2 
59 BCl 
60 III 
61 Data Check 
62 Chain Check 
63 Not Used 

Figure 6-4. Log Words (2870 and 2870A) 

63 

63 

8. Priority Check -- Main channel's priority 
circuit gave priority to a unit not requesting it, or 
the requesting unit failed to drop the request when 
priority was granted. 

The errors that turn on interface control check 
(IFCC) are: 

1. Channel Time-Out -- After CPU r'aised select 
channel, either the main channel was busy for more 
than 16 ms or the initial selection of the I/O device 
took more than 16 ms. 

2. Address-In Check -- The 2870 detected a par­
ity error on the address rece,ived from an I/O device 
after 'request in. ' 

3. Status-In Check -- The 2870 detected a parity 
error on the status byte received from an I/O 
device. 

4. Incorrect Selection -- The address received 
from an II a device during initial selection did 
not match the address sent out by the 2870. 



5. No Response -- The I/O device did not answer 
'address out' sent during the device reselection se­
quence for a chain command operation. 

6. Incorrect Tag Sequence -- A selected I/O 
device dropped its 'operational-in' line before the 
2870 dropped the 'select out' line. 

For the logout sequence, the preceding errors are 
regrouped as either a type I or type II error. This 
regrouping does not change the definition of the error 
indications. The type I errors are considered re­
coverable, and the channel indications are first 
logged into local storage. When CPU is available, 
the log words are sent to main storage between data 
or CCW cycles. The type II errors require that the 
2870 be machine reset at the end of the logout. 
Therefore, local storage is not used, logout proceeds 
as fast as possible, other sub channel operations 
are blocked, and a full reset of the 2870 and all 
attached I/O devices occurs after the logout. 

Type I errors are: 

Storage Data Check (CCC) 

Storage Address Check (CCC) 

Command Check (CCC) 
Byte COilllter Check (CCC) 

Unit Control Word Check (CCC) 
Status-In Check (IFCC) 

IncolTect Selection (IFCC) 
No Response (IFCC) 

IncolTect Tag Sequence (IFCC) 

Type II errors are: 

Unit Address Check (CCC) 

Local Storage Address Check (CCC) 
Priority Check (CCC) 

Channel Time Out (IFCC) 

Address-In Check (IFCC) 

Any-Second Error During a Logout (IFCC or CCC) 

Log Word Definitions (2870 and 2870A) 

Figure 6-4 shows the format of the three log words. 
Log word numbering, local storage assignments, 
and contents are: 

Log Word Stored in UCW 

a 

2 3 

3 

UCWO 

UCW2 

Control triggers and 

Check Indications 

Log Word 1 (Figure 6-4) is the equivalent of UCW 0 
and is logged into local storage word 0 of the device 
which caused the error. The byte count (Bytes 6 
and 7) is not adjusted for actual bytes transferred. 
Bit 41 indicates a main channel control check, and 
is not present for a subchannel detected control 
check. Log word 1 is invalid if log word 3 indicates 
a word 2 UCW check in bytes 1, 2, or 3, a storage 
check, and a CCW required. 

Log Word 2 is the equivalent of uew 2, and is logged 
into local storage word 3 of the device which caused 
the error. Byte 4 indicates which byte had bad 
parity if log word 3 indicates either a word 0 or a 
word 2 uew check. If log word 3 indicates a storage 
check and CAW trigger, byte 5 of log word 2 indi­
cates the follOwing checks (rather than the residual 
command address): 

41 Control Check 

42 Program Check 

43 Protect Check 

44 Data Check 

Log Word 3 contains operational triggers and latches 
that are useful in determining what sequence was 
being performed when the error occurred. These 
triggers and latches can be grouped as follows: 

Bits 0-18 are main channel controls. Be careful 
in analyzing these indications because mode triggers 
1-10 could break into the logout operations under 
control of bits 1-7. 

Bit 20 is the parity bit for the Mse byte counter. 
Bits 20-31 are the channel and device address. 
Bits 39-46 are the detected main channel check 

conditions. Note: Bits 42, 45, and 46 are type II 
errors and only bits 20-31 and 40-46 are valid in 
this log word if they are on. 

Bits 48-55 are subchannel errors. All except 
bit 50 (SSe only) can occur in either the Mse or 
the sses. 

Bits 56-63 are sse conditions. Bits 56-59 are 
the byte count latches, and 60-62 are sse errors 
that do not cause a logout. 

Logout Operations (2870 and 2870A) 

This section describes the channel operations that 
occur if a logout is performed. With the 2870 in 
auto mode there are four ways to handle a machine 
check (IFCC or Cee). The manner in which an 
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error is handled depends on the position of the log­
on-machine-check switch and the type (lor II) of 
error that occurs. The logout circuits are also 
active if the auto/test switch is in the test position 
and the log-on-machine-check switch is off. In 
this case, the log words only appear in local storage. 
Logout operation descriptions follow. Details of the 
logout operation are in the flow charts in the 2870 
FE Diagram Manual. 

Log Switch On and Type I Error (2870 and 2870A) 

If the log-on-machine-check switch is on and a type 
I error occurs, the 2870 logs in three doublewords 
of logout information into local storage words 0, 1, 
3 of the subchannel which detected the error. Data 
transfers by other subchannels are then allowed. 
When requests for data transfers are exhausted and 
either 'interrupt response' is granted by CPU or a 
'test I/o' is issued to the subchannel with the error, 
or if the error occurred during a CPU instruction 
other than test channel, the three log words are 
stored in main storage one at a time; a CSW is stored 
at location 64 and CPU is released. Between the 
main storage cycles for the log words, other sub­
channels are allowed to transfer data. 

A type I error with the log-on-machine-check 
switch on and the auto/test switch in auto, turns on 
the log in 1 latch (FC661). The main channel clock 
is turned off and control trigger outputs are blocked 
to stop main channel operations at the place the 
error occurred. Any local or main storage cycles 
are allowed to complete. UCWs 0 and 2 are stored 
if they are in main channel. UCWs 1 and 3 are 
fetched with 'block' on (to reset them). The main 
channel clock is turned back on and control trigger 
and check indications are stored in UCW 1. UCW 1 
will later be logged out as log word 3. UCW 2 is now 
fetched to both the control and data registers and the 
log in 2 latch is set. 

Log in 2 (FC661) forms log words 1 and 2, signals 
the subchannel of the error condition and prepares 
for a CSW assembly. Log in 1 and the main channel 
clock are turned off. If the error is a UCW 0 check, 
UCW 0 is fetched into the control register and 
replaces the UCW 2 data. Log word 2 is stored 
from the data register (contains UCW 2) into UCW 3. 
If the error is a UCW check, byte 4 of log word 2 
will contain the parity check indica.tions from each 
byte of the control register. 

UCW 0 is now fetched (FC661 & FC663) (unless 
already fetched), and the main channel clock is 
turned on. The subchannel address is gated from 
the UAOR to the logout register, error conditions 
are gated into the control register (log word 1), and 
the main channel control triggers are reset. Log 
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word 1 is now stored in UCW 0 and the main channel 
check latches are reset. The 'log in process' latch 
is now set (remains on until logout is completed). 
If the error occurred during a CPU instruction prior 
to selecting the subchannel, 'log CSW cycle' is 
turned on and a trigger 7 sequence begins. 

If the error was presented by the MSC or an SSC 
during a CSW cycle, 'log CSW cycle' is turned on 
and either trigger 5, 7, or 9 is set depending on 
conditions in the channel. If neither of the two 
preceding conditions exists, 'ending' is set and the 
logout circuits wait for the MSC or SSC to request a 
CSW cycle. Any CSW cycle request will turn on 'log 
compare. ' 

'Log compare' (FC653) is used to determine if 
the subchannel requesting a CSW cycle is the one 
s topped due to the logout, or if a second machine 
check has occurred. 'Log compare' is set by 'csw 
cycle request' and 'log in process.' The logout 
register is compared to the UAOR, and if equal, 
'log CSW cycle' is set and a trigger 5, 7, or 9 se­
quence is begun, depending upon main channel con­
ditions. If the addresses do not compare and 'log 
line' is not active, a normal CSW cycle occurs. If 
the addresses do not compare and 'log line' is 
active, this is a second machine check condition. A 
second machine check causes a bypass of the CSW 
cycle, sets the 'log CSW complete, ' 'freeze, ' and 
'not status cycle' latches, and the logout proceeds 
without interruptions. 

During logout a CSW is formed under triggers 
5-6, 7, or 9-10 with 'log CSW cycle' on. For the 
trigger 5-6 sequence, 'log CSW cycle' causes 'log 
CSW complete' to be set at the end of trigger 6 and 
blocks 'release' or 'ending.' During trigger 7, 'log 
CSW cycle' causes UCW 0 to be saved in local stor­
age, the CSW to be stored in main storage directly 
from the control register (before the storing of the 
three log words), 'release' is prevented, and 'log 
CSW complete' and 'log CSW stored' are set. 
During the trigger 9-10 sequence, 'log CSW cycle' 
prevents the turn-on of 'queue full, ' 'ending, ' and 
'release.' A t the end of trigger 10 it causes 'log 
CSW complete' to be set. 

The 'log CSW complete' sequence (FC665) is used 
to determine whether the logout can occur under an 
existing CPU instruction or if an interrupt must be 
requested. Trigger 6, 7, 10 and 'log CSW cycle' 
are reset, and the main channel clock is turned on. 
If a CPU instruction was in process for the sub­
channel when the error occurred, 'log requires 
response' is set. If no instruction is available, 'log 
interrupt required' is set. For either case, 'log 
first word' and 'ending' are set. At this time, the 
local storage contains three log words and (usually) 
a CSW. If 'freeze' is not on, the log circuits now 



release the priority circuits for other subchannels' 
data transfers. 

'Log requires response' is used to make 'CPU 
priority request' active to the main channel priority 
circuits. This is the log circuit priority request 
level. The log circuits release the priority circuit 
after each log word is stored in main storage so that 
all outstanding subchannel requests can be serviced 
before logging out the next word. Once turned on, 
'log requires response' remains on until the log CSW 
word sequence has begun. 

'Freeze' blocks all priority requests, except the 
log circuits. To allow the log circuits to ignore the 
status of the freeze latch, the priority circuits still 
generate the response delayed pulse. As soon as 
'ending' is turned on at the end of each log sequence, 
an immediate 'response delayed' pulse turns on the 
following log sequence. 'Freeze' also indicates that 
a machine reset will occur at the completion of the 
logout. Once turned on, 'freeze' remains on until 
the machine is reset. 

'Log interrupt required' is used to raise 'CPU 
interrupt request.' The CPU answer, 'CPU interrupt 
response, ' is blocked from reaching the interrupt 
queue register or the SSCs. This gives the log 
sequences priority over other outstanding 2870 
interrupts. If' CPU interrupt response' becomes 
active, 'log first word' is set (FC671). If 'freeze' 
is on and any instruction except test channel arrives, 
'log requires response' is set to force a 'CPU 
response' from the priority circuits; 'log first word 
is set.' If a test I/O instruction arrives and 'freeze' 
is off (FC665), the device address is compared with 
the logout register contents. Equal addresses set 
'log requires response' and 'ending'; the test I/O 
clears the logout interrupt. If the addresses do not 
compare (FC665), 'log TI/ 0 no compare' is set and 
the test I/o proceeds normally; the logout interrupt 
remains pending. 

'Log first word' is used to store log word 1 
(UCW 0) into main storage (FC671). 'CPU interrupt 
response' and 'log interrupt reqUired, ' or 'CPU 
response' from the priority circuits and 'log requires 
response' turn on 'log first word.' UCW 0 is fetched. 
'Log requires response' is set (if not on) and 'log 
interrupt required' is reset. A main storage cycle 
is performed to store log word 1 at location 304 (130 
hex) . When the main storage cycle is over, 'log 
second word' and 'ending' are set. Data transfers 
from other subchannels can now occur. 

'Log second word' (FC671) is used to store log 
word 2 (UCW 3) into main storage. 'CPU priority 
response' and 'response delayed, ' fetch UCW 3 and 
reset 'log first word.' A main storage cycle is 
performed to store log word 2 at location 312 (138 

hex). When the main storage cycle is over, 'log 
third word' and 'ending' are set. Data transfers for 
other subchannels can now occur. 

'Log CSW word' (FC673) is used to store the CSW 
associated with the machine check (IFCC or CCC) 
and to release the CPU. 'CPU priority response' 
and 'response delayed, ' fetch UCW 2 and reset 
'log third word.' A main storage cycle is performed 
to store the CSW at location 64 (40 hex). If 'no status 
cycle' is on, indicating that for some reason a CSW 
was not formed, the control check (bit 45) is forced 
on the SBI and the transfer of the control register 
contents to the SBI is blocked. If 'log CSW stored' is 
on, indicating that some previous sequence stored the 
CSW, a CSW is not stored at this time. When the 
CSW storage cycle is over, 'log requires response, ' 
'ssc interrupt pending, ' and 'log CSW stored' are 
reset, and UCW 0 is fetched. The op code field is 
reset (bits 6, 7) and UCW 0 is stored. CPU is re­
leased with condition code 00 if 'CPU interrupt 
response' is active, or condition code 01 if 'CPU 
select channel' is active. If the 'freeze' latch is off, 
,'log CSW word' and 'log in process' are reset, and 
'ending' is set; the logout is complete. If the 'freeze' 
latch is on, indicating a second check condition, 
the entire 2870 including local storage and all 
attached I/O devices are reset. 

Log Switch On and Type II Error (2870 and 2870A) 

If the log-on-machine-check switch is on and a type 
IT error occurs, the 2870 stops all data transfers 
and raises 'interrupt request' to the CPU. Upon 
receiving 'interrupt response' or any instruction 
other than test channel, the 2870 logs out three 
doublewords into main storage. These words only 
contain the following information: 

Log Word 1 

Log Word 2 

Log Word 3 

ChalUlel control check or Interface control 

check. 

Blank. 

Unit address and type of error. 

The 2870 then stores a CSW with the interface 
control check or channel control check bit and 
releases CPU. The address sent to the CPU on the 
UABI is whatever is in the UAOR (with good parity). 
After the logout interrupt is completed, the 2870 
performs a complete reset of everything including 
local storage, and all attached 110 devices. 
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The pseudo log 1 sequence (FC681) is used to 
request an interrupt (if necessary) and to store log 
words 2 and 3 in main storage. In this log sequence, 
the status of local storage words is ignored, all 
operations are stopped, and logout proceeds with a 
minimum amount of information logged out. The 
main channel clock is turned off, control trigger 
outputs are blocked, and any active local storage 
or main storage cycles are allowed to end. The 
control register is reset, and if any instruction 
other than test channel is in process in the channel, 
a main storage request is made to store log word 
2 at location 312 (138 hex). This log word contains 
all zeros. If there is no instruction in process, 
'log interrupt required' is turned on. Either a 'CPU 
interrupt response' or an instruction other than test 
channel issued to any device address on the 2870 
causes a store of log word 2 in main storage. In 
either case, 'freeze' is turned on and 'log interrupt 
required' is turned off. When the main storage cycle 
is over (FC683), a main storage request is made to 
store log word 3 at location 320 (140 hex), and 
'pseudo log 2' is turned on. The only information 
stored in log word 3 is an address from the UAOR 
and the check triggers. 

'Pseudo log 2' (FC683) is used to store log word 
1 in main storage. 'Pseudo log l' is turned off. 
When the main storage cycle for log word 3 is 
completed, the control register is reset and a main 
storage request is made to store log word 1 at 
location 304 (130 hex). If the control check latch is 
on, bit 41 is forced on the SBI at this time and the 
channel control check status trigger is set. If a time 
out error occurred, the interface control check status 
trigger is set. These status triggers are used to 
generate the CSW. 'Pseudo log 3' is turned on. 

The 'pseudo log 3' sequence (FC685) is used to 
store a CSW in main storage and release the CPU. 
'Pseudo log 2' is turned off, the control register is 
reset, and the channel status latches are gated into 
byte 5 of the control register. A main storage 
request is made to store the CSW at location 64 (40 
hex). When the main storage cycle is over, the CPU 
is released with condition code 00 (CPU interrupt 
response active) or 01 (CPU select channel active). 
After the CPU is released, the entire 2870, in­
cluding local storage and all attached I/O devices, 
is reset. 

Log Switch Off and Type I Error (2870 and 2870A) 

A type I error causes 'log in l' to be set. A log in 
(assembly of log words in local storage) proceeds in 
the same manner as if the log-on-machine-check 
switch were on, except that the' store' line to BCU 
is blocked to prevent storing the three log words in 
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main storage. The CSW is stored in location 64 (40 
hex). For details of the log word formation, see the 
Log Switch On and Type I Error section. 

If the 2870 is in test mode and a type I error 
occurs during an instruction cycle (simulated CPU), 
the instruction is released, and the 'log in process' 
latch is turned off. Local storage contains the log 
words and the CSW. UCW 1 may have bad parity. 

If the 2870 is in test mode and a type I error 
occurs after the instruction cycle, the log-in 
sequence completes, but the logout stops to wait for 
an 'interrupt response' or 'test I/o' to the unit 
address held in the logout register. At this time, 
UCW 0, 1, 3 represent the logout words as previ­
ously described, but may have bad parity. To com­
plete the logout, set the unit address switches to the 
address in the logout register and depress the 'clear 
interrupt' or 'test I/o' pushbutton. This causes the 
'log first word' (FC671) through 'log CSW word' 
(FC673) sequences to be completed. 'Log in 
process' is turned off. UCW 0, 1, 3 still contain 
the logout data, but UCWs 0 and 3 should have good 
parity. UCW 1 may still have bad parity. 

Log Switch Off and Type II Error (2870 and 2870A) 

A type II error with the log-on-machine-check 
swi tch off, turns on the pseudo log 1 latch and the 
2870 proceeds as though the log switch were on. The 
only difference is that 'store' is blocked to BCU for 
the three log words. This occurs in either auto or 
test mode. At the completion of the 'pseudo log 3' 
(FC685) sequence, a machine reset is performed. 
Details of the pseudo log sequences can be found in 
the Log Switch On and Type II Error section. 

LOGOUT (2870B) 

Logout is initiated by a channel control check or 
interface control check; channel status is not dis­
turbed because the log sequence uses special cir­
cuitry. When the check occurs, if the log-on­
machine-check switch is down, the channel stops, 
three doublewords (Figure 6-5) are stored in local 
storage, and an interrupt request is sent to the CPU. 
When an interrupt response is received from the 
CPU, these three log words and a CSW are stored in 
main storage. The logout is performed as follows: 
A storage request is initiated and when honored, the 
first of the three log words is placed in main storage, 
starting at address 304 (130 hex). This continues 
until all three log words and the CSW (location 64) 
are stored. The channel then continues to a normal 
end. If the log-on-machine-check switch is up, the 
log words and the CSW are stored in local storage 
and not in main storage. 



Note: Logout in automatic mode does not occur un­
less one of the following occurs: 

1. A start I/O, test I/O, or halt I/O to a busy 
channel is being executed at the time the logout 
condi tion occurs. 

2. The CPU sends an interrupt response answer 
to the channel interrupt request. 

The errors that turn on channel control check 
(Ccq are: 

1. Storage Data Check -- Main storage detected 
a parity error on the CAW or CCW sent to the 2870. 

2. Storage Address Check -- Main storage de­
tected a parity error on the address, mark bits, or 
protection key sent by the 2870. 

3. Unit Address Check -- The device address on 
the I/O bus out had incorrect parity. 

4. Command Check -- The I/O command on the 
I/O bus out had incorrect parity. 

5. Byte Counter Check -- A byte counter's pre­
dicted and actual parity do not agree in either the 
main channel or one of the SSCs. 

6. Unit Control Word Check -- The main channel 
detected a parity error on the contents of the control 
register when it was stored in local storage. 

7. Local Storage Address Check -- A parity error 
occurred on a local storage address. 

8. Priority Check -- Main channel's priority 
circuit gave priority to a unit not requesting it, or 
the requesting unit failed to drop the request when 
priority was granted. 

The errors that turn on interface control check 
(IFCC) are: 

1. Channel Time-Out -- After CPU raised select 
channel, either the main channel was busy for more 
than 8 seconds or the initial selection of the I/O 
device took more than 8 seconds. 

2. Address-In Check -- The 2870 detected a 
parity error on the address received from an I/O 
device after 'request in'. 

3. Status-In Check -- The 2870 detected a parity 
error on the status byte received from an I/O 
device. 

4. Incorrect Selection -- The address received 
from an I/O device during initial selection did not 
match the address sent out by the 2870. 

5. No Response -- The I/O device did not answer 
'address out' sent during the device reselection se­
quence for a chain command operation. 

6. Incorrect Tag Sequence -- A selected I/O 
device dropped its 'operational-in' line before the 
2870 dropped the 'select out' line. 

For the logout sequence, the preceding errors 
are regrouped as either a type I or type II error. 
This regrouping does not change the definition of 
the error indications. For type I errors, the indica-

Data Address ---.I+-

16 24 48 56 63 
Log Word 1 

Operation Status 
I ncorrec t Length 39 Prefetch 
Halt I/O Bit 40 Data Address Program Check 

6,7 Operation Code 41 Control Check 
00 Idle 42 Program Check 
01 Write 43 Protection Check 
10 Read 44 Data Check 
11 Read Backward 45-47 Byte Counter (MSC Only) 

46 Count PO (SSC Only) 
47 Count 7 (SSC Only) 

Log Word 2 

Control Triggers 

16 21 24 32 36 46 48 56 63 
Log Word 3 

Checks 
36 Ward 3 UCW 
39 Second Check 

Control Triggers Checks Selector Subchannel 
0 CAW 40 WordQUCW 56 BCP 

CCW Required 41 Word 2 UCW 57 BC4 
CCW in Channel 42 Local Storage Address 58 BC2 
Data Required 43 Storage 59 BCl 
Start I/O 44 Byte Count 60 III 
Test I/O 45 Time Out 61 Data Check 

6 Halt I/O 46 Priority 62 Chain Check 
7 Pseudo SIO 63 Not Used 
8 Mode 1 
9 Mode 2 Subchannel 

10 Mode 3 48 Unit Address Check 
11 Mode 4 49 Command Check 
12 TRG 1 Na-Op 50 Byte Count Check (SSC Only) 
13 Mode 6 51 Incorrect Selection 
14 Mode 7 52 No Response 
15 Not Used 53 Incorrect Tog Sequence 

16 Mode 9 54 Address In Check 
17 Mode 10 55 Status In Check 
18 Mode 11 
19 EC 262203 Installed 48-50 Are Channel Control Checks 

20 MC BC Parity 51-55 Are Interface Control Checks 

32 Sel eeti ve Reset Sent 
35 Disconnect-In 

Figure 6-5. Log Words (2870B) 

tions are first logged into local storage. When the 
CPU is available, the log words are then sent to 
main storage. For type II errors, local storage is 
not used, logout proceeds as fast as possible, and all 
other subchannel operations are blocked. 

Type I errors are: 

Storage Data Check (CCC) 

Storage Address Check (CCC) 
Command Check (CCC) 

Byte Counter Check (CCC) 

Unit Control Word Check (CCC) 

Status-In Check (IFCC) 
Incorrect Selection (IFCC) 

No Response (IFCC) 

Incorrect Tag Sequence (IFCC) 

Type II errors are: 

Unit Address Check (CCC) 

Local Storage Address Check (CCC) 

Priority Check (CCC) 
Channel Time Out (IFCC) 

Address-In Check (IFCC) 

Any-Second Error During a Logout (IFCC or CCC) 
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Log Word Definitions (2870B) 

Figure 6-5 shows the format of the three log words. 
Log word numbering, local storage assignments, 
and contents are: 

Log Word Stored in UCW 

o 

2 3 

3 

Contents 

UCWO. 

UCW 2 

Control triggers and 

Check indications 

Log Word 1 (Figure 6-5) is the equivalent of DCW 0 
and is logged into local storage word 0 of the device 
which caused the error. The byte count (bytes 6 and 
7) is not adjusted for actual bytes transferred. Bit 
41 indicates a main channel control check, and is 
not present for a subchannel detected control check. 
Log word 1 is invalid if log word 3 indicates a word 
2 DCW check in bytes 1, 2, or 3, a storage check, 
and a CCW required. 

Log Word 2 is the equivalent of DCW 2, and is logged 
into local storage word 3 of the device which caused 
the error. Byte 4 indicates which byte had bad 
parity if log word 3 indicates either a word 0 or a 
word 2 DCW check. If log word 3 indicates a storage 
check and CAW trigger, byte 5 of log word 2 indi­
cates the following checks (rather than the residual 
command address): 

Bit Means 

41 Control Check 

42 Program Check 

43 Protect Check 

44 Data Check 

Log Word 3 contains operational triggers and latches 
that are useful in determining what sequence was 
being performed when the error occurred. These 
triggers and latches can be grouped as follows: 

Bits 0-18 are main channel controls. Be careful 
in analyzing these indications because mode triggers 
1-10 could break into the logout operations under 
control of bits 1-7. 

Bit 20 is the parity bit for the MSC byte counter. 
Bits 20-31 are the channel and device address. 

6-30 (9/72) 

Bits 39-46 are the detected main channel check 
conditions. Note: Bits 42, 45, and 46 are type II 
errors and only bits 20-31 and 40-46 are valid in 
this log word if they are on. 

Bits 48-55 are subchannel errors. All except 
bi t 50 (SSC only) can occur in ei ther the MSC or the 
SSCs. 

Bits 56-63 are SSC conditions. Bits 56-59 are 
the byte count latches, and 60-62 are SSC errors 
that do not cause a logout. 

Logout Operations (2870B) 

This section describes the channel operations that 
occur if a logout is performed. With the 2870 in 
auto mode there are four ways to handle a machine 
check (IFCC or ccq. The manner in which an 
error is handled depends on the position of the log­
on-machine-check switch and the type (lor II) of 
error that occurs. The logout circuits are also 
active if the auto/test switch is in the test position 
and the log-on-machine-check switch is off. In this 
case, the log words only appear in local storage. 
Logout operation descriptions follow. Details of the 
logout operation are in the flowcharts in the 2870 
FE Diagram Manual. 

Log Switch On and Type I Error (2870B) 

If the log-on-machine-check switch is on and a type 
1 error occurs, the 2870 logs in three doublewords 
of logout information into local storage words 0, 1, 
3 of the subchannel which detected the error. 

If the error occurred during a CPD instruction 
other than tes t channel, the three log words are 
stored in main storage one at a time; a CSW is stored 
at location 64 and CPD is released. 

A type I error with the log-on-machine-check 
switch on and the auto/test switch in auto, turns on 
the log in 1 latch (FC661). The main channel clock 
is turned off and control trigger outputs are blocked 
to stop main channel operations at the place the 
error occurred. Any local or main storage cycles 
are allowed to complete. DCWs 0 and 2 are stored 
if they are in main channel. DCWs 1 and 3 are 
fetched with 'block' on (to reset them). The main 
channel clock is turned back on and control trigger 
and check indications are stored in DCW 1. UCW 1 
will later be logged out as log word 3. DCW 2 is 
now fetched to both the control and data registers and 
the log in 2 latch is set. 

Log in 2 (FC661) forms log words 1 and 2, signals 
the subchannel of the error condition and prepares 
for a CSW assembly. Log in 1 and the main channel 
clock are turned off. If the error is a DCW 0 check, 
DCW 0 is fetched into the control register and 



replaces the UCW 2 data. Log word 2 is stored 
from the data register (contains UCW 2) into UCW 3. 
If the error is a UCW check, byte 4 of log word 2 
will contain the parity check indications from each 
byte of the control regis ter. 

UCW 0 is now fetched (FC661 and FC663) (unless 
already fetched), and the main channel clock is 
turned on. The subchannel address is gated from 
the UAOR to the logout register, error conditions 
are gated into the control register (log word 1), and 
the main channel control triggers are reset. Log 
word 1 is now stored in UCW 0 and the main channel 
check latches are reset. The 'log in process' latch 
is now set. If the error occurred during a CPU 
instruction prior to selecting the subchannel, 'log 
CSW cycle' is turned on and a trigger 7 sequence 
begins. 

If the error was presented by the MSC or an SSC 
during a CSW cycle, 'log CSW cycle' is turned on 
and either trigger 5, 7, or 9 is set depending on 
conditions in the channel. If neither of the two pre­
ceding conditions exists, 'ending' is set and the log­
out circuits wait for the MSC or SSC to request a 
CSW cycle. Any CSW cycle request will fetch UCW 
0, and if bit 41 is on, the LOG CSW latch is set. 

During logout a CSW is formed under triggers 
5-6, 7, or 9-10 with 'log CSW cycle' on. For the 
trigger 5-6 sequence, 'log CSW cycle' causes 'log 
CSW complete' to be set at the end of trigger 6 and 
blocks 'release' or 'ending.' During trigger 7, 'log 
CSW cycle' causes UCW 0 to be saved in local stor­
age, the CSW to be stored in main storage directly 
from the control register (before the storing of the 
three log words), 'release' is prevented, and 'log 
CSW complete' and 'log CSW stored' are set. Dur­
ing the trigger 9-10 sequence, 'log CSW cycle' pre­
vents the turn-on of 'queue full,' 'ending,' and 
'release.' At the end of trigger 10 it causes 'log 
CSW complete' to be set. 

The 'log CSW complete' sequence (FC665) is used 
to determine whether the logout can occur under an 
existing CPU instruction or if an interrupt must be 
requested. Triggers 6, 7, 10 and 'log CSW cycle' 
are reset, and the main channel clock is turned on. 
If a CPU instruction was in process for the sub­
channel when the error occurred, 'log requires 
response' is set. If no instruction is available, 'log 
interrupt required' is set. For either case, 'log 
first word' is set. At this time, local storage con­
tains three log words and (usually) a CSW. No other 
subchannel requests are allowed until the log inter­
rupt is cleared. For any CPU instruction except 
test channel, a log pending CSW (only bits 5 and 45 
on) is stored, and a condition code of 01 is sent to 
the CPU. 

'Log requires response' is used to make' CPU 
priority request' active to the main channel priority 
circuits. This is the log circuit priority request 
level. 

'Freeze' blocks all priority requests, except the 
log circuits. To allow the log circuits to ignore the 
status of the freeze latch, the priority circuits still 
generate the response delayed pulse. As soon as 
'ending' is turned on at the end of each log sequence, 
an immediate 'response delayed' pulse turns on the 
following log sequence. 

'Log interrupt required' is used to raise' CPU 
interrupt request.' The CPU answer, 'CPU inter­
rupt response,' is blocked from reaching the 
interrupt queue register or the SSCs. This gives 
the log sequences priority over other outstanding 
2870 interrupts. If 'CPU interrupt response' be­
comes active, 'log first word' is set (FC671). 

'Log first word' is used to store log word 1 
(UCW 0) into main storage (FC671). 'CPU interrupt 
response' and 'log interrupt required, ' or 'CPU 
response' from the priority circuits and 'log requires 
response' turn on 'log first word.' UCW 0 is fetched. 
'Log requires response' is set (if not on) and 'log 
interrupt required' is reset. A main storage cycle 
is performed to store log word 1 at location 304 
(130 hex). When the main storage cycle is over, 
'log second word' is set. 

'Log second word' (FC671) is used to store log 
word 2 (UCW 3) into main storage. 'CPU priority 
response' and 'response delayed, ' fetch UCW 3 and 
reset 'log first word.' A main storage cycle is 
performed to store log word 2 at location 312 (138 
hex). When the main storage cycle is over, 'log 
third word' is set. Data transfers for other sub­
channels can now occur. 

'Log CSW word' (FC673) is used to store the CSW 
associated with the machine check (IFCC or CCC) 
and to release the CPU. 'CPU priority response' 
and 'response delayed, ' fetch UCW 2 and reset 
'log third word'. A main storage cycle is performed 
to store the CSW at location 64 (40 hex). If 'no 
status cycle' is on, indicating that for some reason 
a CSW was not formed, the control check (bit 45) is 
forced on the SBI and the transfer of the control 
register contents to the SBI is blocked. If 'log CSW 
stored' is on, indicating that some previous se­
quence stored the CSW, a CSW is not stored at this 
time. When the CSW storage cycle is over, 'log 
requires response, ' 'ssc interrupt pending, ' and 
'log CSW stored' are reset, and UCW 0 is fetched. 
The op code field (bits 6 and 7) and status field is 
reset, and UCW 0 is stored. CPU is released with 
condition code 00 if 'CPU interrupt response' is 
active, or condition code 01 if 'CPU select channel' 
is active. 'Log CSW word' and 'log in process' are 
reset, and 'ending' is set; the logout is complete. 
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Log Switch On and Type II Error (2870B) 

If the log-on-machine-check switch is on and a type 
II error occurs, the 2870 stops all data transfers 
and raises 'interrupt request' to the CPU. Upon 
receiving 'interrupt response' or any instruction 
other than test channel, the 2870 logs out three 
doublewords into main storage. These words only 
contain the following information: 

Log Word 1 Channel control check or interface control 

check. 

Log Word 2 Blank. 

Log Word 3 Unit address and type of error. 

The 2870 then stores a CSW with the interface con­
trol check or channel control check bit and releases 
CPU. The address sent to the CPU on the UABI 
is whatever is in the UAOR (with good parity). 

The pseudo log 1 sequence (FC681) is used to 
reques t an interrupt (if necessary) and to store log 
words 2 and 3 in main storage. In this log sequence, 
the status of local storage words is ignored, all 
operations are stopped, and logout proceeds with a 
minimum amount of information logged out. The 
main channel clock is turned off, control trigger 
outputs are blocked, and any active local storage 
or main storage cycles are allowed to end. The 
control register is reset, and if any instruction 
other than test channel is in process in the channel, 
a main storage request is made to store log word 
2 at location 312 (138 hex). This log word contains 
all zeros. If there is no instruction in process, 'log 
interrupt required' is turned on. A' CPU interrupt 
response' causes the 2870 to store log word 2 into 
main storage. In either case, 'freeze' is turned on 
and 'log interrupt required' is turned off. When 
the main storage cycle is over (FC683), a main 
storage request is made to store log word 3 at loca­
tion 320 (140 hex), and 'pseudo log 2' is turned on. 
The only information stored in log word 3 is an 
address from the UAOR and the check triggers. 

'Pseudo log 2' (FC683) is used to store log word 
1 in main storage. 'Pseudo log l' is turned off. 
When the main storage cycle for log word 3 is 
completed, the control register is reset and a main 
storage request is made to store log word 1 at 
location 304 (130 hex). If the control check latch is 
on, bit 41 is forced on the SBI at this time and the 
channel control check status trigger is set. If a 
time out error occurred, the interface control check 
status trigger is set. These status triggers are used 
to generate the CSW. 'Pseudo log 3' is turned on. 
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The 'pseudo log 3' sequence (FC685) is used to 
store a CSW in main storage and release the CPU. 
'Pseudo log 2' is turned off, the control register is 
reset, and the channel status latches are gated into 
byte 5 of the control register. A main storage 
request is made to store the CSW at location 64 (40 
hex). When the main storage cycle is over, the 
CPU is released with condition code 00 (CPU inter­
rupt response active) or 01 (CPU select channel 
active). After the CPU is released, 'ending' is 
turned on and the priority circuits are interrogated. 

Log Switch Off and Type I Error (2870B) 

A type I error causes 'log in l' to be set. A log in 
(assembly of log words in local storage) proceeds 
in the same manner as if the log-on-machine-check 
switch were on, except that the' store' line to BCU 
is blocked to prevent storing the three log words in 
main storage. The CSW is stored in location 64 (40 
hex). For details of the log word formation, see 
the Log Switch On and Type I Error section. 

If the 2870 is in test mode and a type I error 
occurs during an instruction cycle (Simulated CPU), 
the instruction is released, and the 'log in process' 
latch is turned off. Local storage contains the log 
words and the CSW. UCW 1 may have bad parity. 

If the 2870 is in test mode and a type I error 
occurs after the instruction cycle, the log-in 
sequence completes, but the logout stops to wai t for 
an 'interrupt response'. At this time, UCWs 0, 1, 3 
represent the logout words as previously described, 
but may have bad parity. To complete the logout, 
depress the' clear interrupt' pushbutton. This 
causes the 'log first word' (FC671) through 'log 
CSW word' (FC673) sequences to be completed. 
'Log in process' is turned off. UCWs 0, 1, 3 still 
contain the logout data, but UCWs 0 and 3 should 
have good parity. UCW 1 may still have bad parity. 

Log Switch Off and Type II Error (2870B) 

A type II error with the log-on-machine-check 
switch off, turns on the pseudo log 1 latch and the 
2870 proceeds as though the log switch were on. 
The only difference is that 'store' is blocked to BCU 
for the three log words. This occurs in either auto 
or test mode. At the completion of the 'pseudo log 
3' (FC685) sequence, 'ending' is turned on. Details 
of the pseudo log sequences can be found in the Log 
Switch On and Type II Error section. 



DIAGNOSE 

Diagnose performs dynamic tests of all checking 
circuits in the 2870 under control of the MCW. The 
same signal to proceed, sent to the CPU by the 
MCW, affects the channel as follows: the channel is 
selected for diagnostic action by bits 0-2 of the MCW. 
Channels 0-6 are selected in binary fashion; that is, 
000 is channel 0, 001 is channell, etc. 

The select line to the multiplexer channel also 
condi tions the simulate interface line. The simulate 
interface line permits the channel to operate without 
communicating with a device, control unit, or even 
having one connected to the I/o interface. The inter­
face controls are operated at their upper limit, while 
all operations within the channel appear normal. 
There is also a nine-bit simulate data register 
between the interface bus out and bus in that receives 
the bytes sent over bus out during a write operation. 
It retains the last byte written and sends it over bus 
in during a read operation. 

Diagnose action is initiated by the following bit 
positions of the MCW: 

Position 3: When a channel is selected, the parity 
bit from the simulate data register is reversed, 
allowing an invalid byte to be brought into the channel 
on bus in. This function may also be used to correct 
bad parity sent from the channel on bus out to the 
simulate data register. 

Position 4: Causes data transfer between main 
storage and local storage in the selected channel. 
This provides a means of checking local storage. 

Position 5: Causes a selected channel to block the 
setting of a (storage data) control error while fetching 
a CCW or data. This function allows invalid CCWs 
to be brought into the channel to test sections of 
the channel's circuits. 

Position 6: Affects only the CPU and is described in 
the appropriate processor maintenance manual. 

Position 7: Must be on to select a channel with bits 
0-2. 

The 2870 diagnostic controls are used to perform 
four functions: 

1. To test the channel checking circuits. 
2. To test local storage. 
3. To cause the channel to do a logout when an 

error occurs. 
4. To store bytes with incorrect parity in storage. 

These bytes can be used to test the CPU or I/o unit 
checking circuits. 

The diagnostic lines between the channel and CPU 
originate in the MCW. These lines are: 

Diagnostic Select Channel (Bits 0-2 -- MCW): A 
simplex line that causes the channel to simulate the 
I/ a interface and gates the multiplex diagnostic 
lines to the specified channel. 

Reverse Data Parity (Bit 3 -- MCW): A multiplex 
line that causes a reversal of the parity bit coming 
out of the simulate I/o register to the bus in, and 
blocks the parity checking of the bus in. 

Diagnostic Test Local Store (Bit 4 -- MCW): A 
multiplex line that causes data transfer between main 
storage and local storage in either direction. Note 
that this line is called 'reverse byte counter parity' 
at the interface. 

Block Storage Data Check (Bit 5 -- MCW): A multi­
plex line that causes the channel to block the setting 
of a control check or data check because of incorrect 
parity on a CCW or data fetched from main storage 
and blocks the parity checking of the storage bus in. 

When using diagnostic control lines, it is neces­
sary to activate the appropriate diagnostic select 
channel line for the multiplex diagnostic lines to be 
effective. This line causes the selected channel to 
go into the simulate I/O mode. The simulate I/O 
register between the bus out and bus in becomes the 
source of data for a read operation, and retains the 
last byte written during a write operation. 

To Load Incorrect Parity into Main Storage 

1. Issue a write command to the channel. At the 
end of the operation, the simulate I/O register should 
contain a valid byte of data. 

2. Raise the block storage data check line. 
3. Raise the reverse data parity line. 
4. Issue a read command to the channel. 
The data transferred from the channel to main 

storage will have incorrect parity. 

To Load Incorrect Parity into Local Storage 

1. Raise the reverse data parity line. 
2. Raise the block storage parity check line. 
3. Raise the diagnostic test local store line. 
4. Issue a start I/O instruction to the channel with 

incorrect parity in one or more bytes of the CCW. 
The bad parity will be stored in local storage. 
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Testing the Channel Parity Check Circuits 

To Test the Unit Control Word Parity Check: 

1. Raise the block storage parity check line. 
2. Issue a start I/O instruction to the channel 

with incorrect parity in one byte of the CCW. The 
unit control word parity check consists of eight 8-bit 
parity checks. To check these circuits, it is 
necessary to issue separate instructions to test one 
byte at a time. The channel stores a CSW with the 
control check bit in the status byte. Byte 5 cannot 
be checked because bits 40-47 of the CCW are 
ignored. 

To Test the Bus Out Parity Check: 

1. Raise the block storage parity check line. 
2. Issue a write command to the channel with in­

correct parity in at least the last byte of data. 
3. The channel ends the operation with a data 

check in the status byte and incorrect parity 
in the simulate I/O register. 

To Test the Bus In .Parity Check: 

1. Raise the block storage parity check line. 
2. Issue a read command to the channel. The 

simulate I/O register must contain incorrect parity. 
3. The channel ends the operation with a data 

check in the status byte. The stored data should 
have incorrect parity. 

To Test the Storage Data Bus In Parity Check: 

1. Issue a write command to the channel. The 
data transferred from storage to the channel must 
have correct parity. 

2. Raise the reverse data parity line. 
3. Issue a read command to the channel. By 

using a count of one byte and varying the last three 
bits of the data address from 0-7, all eight storage 
bus in parity checks may be tested. The channel 
ends each operation with a data check in the status 
byte. 

Te sting Local Storage 

Local storage is tested in the diagnostic mode by 
using a start I/O instruction. The following inter­
face lines must be active: 

Diagnostic select channel 

Diagnostic test local store 

Block storage data check 

CPU select channel 

Start I/O 
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The diagnostic lines must be active before the rise 
of CPU select channel. 

The address on the unit address bus out determines 
the starting address to be checked in local storage. 
The UABO bits form the eight high-order bits of 
the ten bits needed to address local storage. Ini­
tially, the two low-order bits are O. Local storage 
is addressed on double word boundaries; therefore, 
the programmer may start the test at address 0, or 
at any fourth doubleword thereafter. The address 
is incremented by one double word after each data 
transfer between main storage and local storage. 

On receiving the start I/o instruction, the channel 
fetches a command address word (CAW) and a 
channel command word (CCW); the channel does not 
perform an I/o operation. The CAW and CCW must 
meet the requirements of their respective formats. 

The CCW is interpreted as follows: 

Command Field: This field must contain a read or 
write command. A write command causes the 
channel to fetch data from main storage and store it 
in local storage. A read command causes the 
channel to fetch data from local storage and store 
it in main stor age. 

Data Address Field: This field must contain an 
address on doubleword boundaries. The address 
specifies where data is to be stored in or fetched 
from main storage. The address is incremented by 
one doubleword after each tr ansfer of data. 

Flag Field: This field is ignored. 

Count Field: The three low-order bits of this field 
must be O. The count determines how many double­
words of local storage will be tested per CCW. A 
count of 8192 byte tests all local storage addresses. 
The count is decremented by eight bytes after each 
transfer of data. The testing of local storage con­
tinues until the count reaches 0, or until a channel 
control check or program check occurs. 

Upon successful completion of the test, the 
channel releases the CPU with condition code 00. 
ff a channel control check or program check occurs, 
the channel releases the CPU with condition code 
01 and stores the channel status byte in location 64 
of main storage. 

Data is transferred from local storage to main 
storage without parity correction. 

The fall of 'diagnostic select channel' causes the 
2870 to do a complete reset. 



Testing I/o Unit Parity Checking Circuits 

When the channel is functioning properly, it is im­
possible to send a unit address or command with 
incorrect parity from the channel to the I/o unit. 
However, bytes of data with incorrect parity may be 
transferred by the channel from storage to the 
selected I/o unit. No diagnostic lines should be 
active during the operation. The channel ends the 
operation with a data check and unit check in the 
status bytes. 

TEST I/o 

The test I/o instruction causes a CSW to be stored 
when the tested device has conditions for interrupt 
(error or otherwise), either within the channel or 
stacked in the device. Normally, the instruction 
requests only device status, but, in the maintenance 
mode, it may be used to test existing error con­
ditions in the device. 

TEST CHANNEL 

The test channel instruction requests the channel to 
send a condition code to the CPU describing present 
channel status, at which time the CPU is released. 

EXTERNAL SYNC 

An address compare sync pulse is brought into the 
channel as a fault detection aid. This line carries 
an approximately 200 ns pulse, when the storage 
address sent to the BCU by the channel matches the 
address set in the switches on the CPU console. 

TIM:E CLOCK STE P PULSE 

The time clock step pulse provides a timing signal 
for determining when an abnormally long CPU instruc­
tion or I/o selection sequence occurs (in auto mode) 
or for triggering the channel circuits in test mode. 
This pulse is apprOXimately 200 ns and occurs every 
16. 7 ms (60 cycle). If the 2870 is in test mode and 
the auto restart switch is on, this pulse causes a 
reset of the channel every 16. 7 ms (60 cycle). 
After the reset, a start I/o instruction is initiated 
and the channel executes the instruction until the 
next time clock step pulse. This pulse can also be 
used to provide repetitive triggering of singleshots 
for scoping and adjusting them. 

STOP ON CONDITION AND STOP ON CHECK 

In test mode with the log-on-machine-check switch 
in the down position, the 2870 will stop without a 
logout if a machine check or a data check occurs. 

The error may be detected in the main channel, the 
MSC, or a SSC. A master reset must be performed 
to clear the stop condition. 

An error condition in either the main channel or 
a subchannel: blocks all control triggers, stops the 
main channel clock at the clock time the error is 
detected, blocks auto restart, and stops all sub­
channels by stopping the subchannel clocks and 
blocking the turn-off to service out or command out 
(if on). Any main storage or local storage cycles in 
progress are completed. 

To condition the 2870 to stop on a machine check 
or data check in the auto mode, temporarily jumper 
pin 01A-B4C5D05 (MC651) to ground. 

As a diagnostic aid, a condition other than a data 
check or a machine check can be wired to stop the 
machine. First, activate the stop-on -check condition 
by temporarily grounding pin 0IA-B4C5D05 (MC651). 
Then temporarily jumper the minus signal that it is 
deSired to stop on to pin 0IA-C3K4D04 (MC463). 
When the wired condition occurs, the machine stops 
and the CE console can be used to help isolate the 
failure. 

MARGINAL CHECKING 

Marginal checking detects the marginal operation of 
voltage-sensitive circuits in the channel. The 
electronic circuits of the channel are designed to 
operate at nominal voltage level ratings. Examina­
tion of the operating characteristics at a voltage 
slightly above and slightly below the nominal voltage 
levels often yields information concerning present 
failures or possible future failures of the circuits. 
This information can be used to prevent failures 
because of aging and other factors that cause a 
gradual deterioration in the operating characteristics 
of the circuits. Marginal checking is, therefore, 
effective in locating existing, potential, and inter­
mittent troubles and prevents costly machine 
downtime. 

Channel Margins 

The status of each channel frame 6M voltage can be 
monitored at the system control panel or by plugging 
a meter into jacks on the channel frame control 
panel. As there is only one 6M regulator for each 
channel frame, when a margin is applied, it is 
simultaneously applied to all subchannels in the 
frame. The 6M voltage levels can be margined on 
a per frame basis from the system control panel or 
channel frame. 
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When the channel frame is in local mode, margins 
can be applied only at the channel frame; when in 
remote mode, only at the system control panel. In 
either mode, margins can be monitored at both the 
system control panel and the channel frame. Indi­
cation of the 6M regulator in its margin status is 
sent to the system control panel. Indication of the 
6M regulator being at the nominal or home position 
is also sent to the system control panel. Neither 
indication is shown at the channel frame. 

Margins are applied by a motor-driven rheostat 
controlled by the raise/lower switch on the channel 
control panel. The rheostat is driven by the motor 
through a clutch. The clutch is picked by either a 
raise or lower signal to the motor. Limits are set 
by mechanical stops on the rheostat. When a limit 
is reached, the rheostat stops, but the motor con­
tinues to drive until the raise/lower switch is 
returned to the neutral pOSition. When the clutch 
slips, it prevents damage to the motor. The rheo­
stat is connected to the 6M regulator control circuit, 
causing the 6M volts to raise or lower. Marginal 
limits are +0. 5v and -0. 5v. 

FLT 

Fault locating tests (FLTs) provide the CE with the 
ability to test CPU circuits and controls. The FLT 
operation requires a large volume of data broken up 
into short tests. This data is on tape, and must be 
brought into storage without benefit of CPU instruc-
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tions or interruptions. This means that the 2870 
must work with the CPU FLT controls to supply the 
data, keep the FLT controls aware of progress, 
retry when errors are discovered, and start and 
stop data transmission (as directed by the FLT 
controls). 

On the 2870, FLTs can only be entered through the 
selector subchannels. This is accomplished by 
placing the system in FLT mode and then handling 
the tape load as a normal IPL. In FLT mode, re­
lease IPL is issued at the end of tape record 2, but 
the operation continues. Record 2 causes the 
records that follow to be read into buffer s 1 and 2, 
with a signal being sent to the FLT controls every 
time the 2870 encounters a TIC command. When the 
end of a record is reached, the incorrect record 
length indication is suppressed and a chain command 
CCW causes the next record to start loading buffer 1 
again. A gap pulse is sent to the FLT controls during 
movement from one record to the next. 

If a data error is discovered in the channel, a 
data error line is brought up to the FLT controls. 
The tape is backspaced by executing the command at 
main storage location 128 (the first command from 
tape record 2). This results in a restart of the 
error record. A control error activates a line, to 
the FLT controls, that signals the channel is unable 
to proceed. 

The FLT controls can stop data transmission at 
any point in a record. A restart is accomplished by 
backspacing the tape as in error retry. 



Operating Speed: 

Multiplex Selector Selector Selector 

SubchalUlels SubchalUlel 1 SubchalUlel2 SubchalUlel 3 

(kilobytes) (kilobytes) (kilobytes) (kilobytes) 

110 0 0 0 

88 180 0 0 

66 180 180 0 

44 180 180 180 

30 180 180 180 

Mode of Operation: Multiplex or burst 

Power Requirements: 

60 cycles (± 1 cps) 

50 cycles (±. 1 cps) 

50 cycles (±.1 cps) 

Fnviromnental Conditions: 

Temperature 

Relative Htunidity 
Maximtun Wet Bulb 
Maximtun Altitude 

3 phase, 4 wire "delta" 
208 or 230v + 10%, -8% 

3 phase, 4 wire "delta" 

195, 220, 235v + 10%, -8% 

3 phase,S wire "wye" 

380 or 408v + 10%, -8% 

Nonoperating 
50-110~ 

8-80% 

800 F 
7,000 feet 

Operating 

60-90oF 

8-80% 

78°F 
7,000 feet 

Cooling: Forced room air by single-phase blowers: two in each 

gate, and two in the power area. 

Dimensions: 

Height 

Width 

Depth 

5 feet, 10-3/4 inches 

2 feet, 8 -1 /4 inches 

5 feet, 7-1/2 inches 

APPENDIX A. UNIT CHARACTERISTICS 

Selector 

Subchannel 4 

(kilobytes) 

0 

0 

0 

0 

100 
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REFERENCE VOLTAGE (VREF) 

• Provides temperature-compensated voltage for 
current regulation. 

• Maintenance data is in Field Engineering Main­
tenance Manual, IBM 2870 Multiplexer Channel, 
Form SY27-2302. 

The reference voltage circuit provides temperature­
compensated voltage to regulate the XY drive current. 

874815 

APPENDIX B. SPECIAL CIRCUITS 

A temperature-compensated voltage divider, con­
sisting of resistors Rl, R2, and R3, potentiometer 
PI, and thermistor RT, provide s the input level to 
transistor Tl (Figure B-1). Transistor Tl serves 
as an emitter follower, and transistor T2 provides 
voltage regulation. Proper output voltage is obtained 
by adjusting potentiometer PI at 77° F. Resistor R4 
is the output load resistor, and capacitor C 1 is for 
de coupling . The thermistor in the circuit is 
mounted on a memory core array card. 
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Figure B-1. Reference Voltage (Vref) 
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SENSE LEVEL (V SL) 

• Provides voltage to emitter of second stage of the 
sense amplifier. 

• Voltage is adjustable to distinguish between a 
minimum "1" and a maximum "0" (noi se) signal. 

• Maintenance data is in the maintenance manual. 

The sense level circuit provides voltage to the emit­
ter of the second stage of the sense amplifiers. This 
sense level voltage can be adjusted to distinguish 
between a minimum "1" and a maximum "0" (noi se) 
Signal. Because of changes in diode drops in trans­
istors T1 and T2, the output voltage varies with the 
temperature. However, since the same type of 
transistors used in the sense amplifier are used in 
the sense level circuit, sensitivity of the sense 
amplifier remains constant. 

Transistor TI (Figure B-2) is a constant current 
sink, and the operating point of the transistor is 
established by resistors R1 and R2. Resistor R3 and 
potentiometer R4 determine the voltage drop in the 
collector circuit. Transistors T2, T3, T4, and T5 
act as a constant current source, with T2 operating 
as a linear amplifier and T3, T4, and T5 serving 
as a constant current sink. The base voltage and 
output load resistor R6 determine the operating 
point of transistor T2. Resistors R7 and R8 control 
current in T3, T4, and T5. The amount of current 
drawn is determined by R7 and is limited by R8. 

Changes in output current requirements and the 
voltage drop across load resistor R6 cause the col­
lector operating point to change which tends to turn 
on transistor T3, thereby regulating the output volt­
age and current. Resistor R5 is the load for diode 
D1, and capacitor C1 is a decoupling for power 
supply noi se . 

SENSE AMPLIFIER 

• The sense amplifier detects and amplifies a 
switched core output. 

• The amplifier distinguishes between Is and Os. 

• Maintenance data is in the maintenance manual. 

The sense amplifier is a differential amplifier which 
detects and amplifies the output voltage of a switched 
memory core (Figure B-3). Diodes D1 and D2 form 
an OR gate which allows only the negative portion of 
the amplified sense signal to be applied to the base 
of transistor T3. Transistor T3 amplifies the signal 
and drives transistor T4 (the output transistor). A 
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negative strobe pulse at diode D3 allows only the 
signal appearing at read time to be amplified by 
transistor T3. 

The sense amplifier discriminates between Is 
and as from memory, amplifying only those input 
voltages which are larger than a predetermined 
magnitude. The emitter of T3 is returned to the 
sense level voltage. The sense level voltage is 
adjusted to provide optimum discrimination between 
maximum noise and the minimum input signal which 
must be detected. 

INHIBIT DRIVER 

• The inhibit driver prevents the writing of a 1. 

• The inhibit driver is driven by an AND inverter 
without a load (U03AD). 

• The magnitude of the inhibit current is constant 
with temperature. 

• Maintenance data is in the maintenance manual. 

The inhibit driver prevents the writing of a 1 in 
memory by supplying current to the core array 
inhibit winding. 

An AND inverter without a load (U03AD) is used 
to drive the inhibit driver. Transistor TI is 
normally held off by resistor R2. When a negative 
pulse is applied to the base of T1 (input AI), the 
transistor acts as a constant current source and 
saturates transistor T2. The output of transistor 
T2 drives the inhibit winding of local storage. The 
magnitude of the inhibit current is constant with 
temperature. Special voltages +v and -v, shown in 
Figure B-4, are +3 volts and -3 volts, respectively. 

STROBE DRIVER 

• The strobe driver provides a timing gate (strobe) 
for the sense amplifiers. 

• Strobe timing is adjustable. 

• Maintenance data is in the maintenance manual. 

The strobe driver circuit controls the gating of the 
sense amplifiers during a local storage read cycle. 
When the strobe pulse is active, the sense ampli­
fiers can distinguish between Is and Os read from 
the array. When the strobe pulse is inactive, the 
sense amplifiers are deconditioned. Strobe timing 
is adjusted by a potentiometer on the strobe driver 
card. 
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Figure B-3. Sense Amplifier (S07AF, S07T1) 
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Figure B-4. Inhibit Driver (T16SD) 

Input Al is driven by a loaded AOI (U03AF) cir­
cuit and is normally positive (Figure B-5). Trans­
istors Tl and T2 are normally on, transistor T3 is 
normally off, and the output (01) is clamped to 
approximately 4.4v. When the read Y gate becomes 
active, the input drops to ground level and Tl is 
reverse biased by the initial voltage across Cl. 
With Tl off, capacitor C2 is charged with the polarity 
shown in the diagram. Tl remains off for the period 
of time determined by the RC network Rl, R2, and 
Cl. As Cl discharges, Tl becomes forward biased 
and is driven into saturation. With Tl on, the volt­
age across C2 reverse biases T2. When T2 turns 
off, T3 is driven into saturation. The output (B02) 
then falls to approximately 2 .2v. T2 remains off 
for the period of time determined by the RC net­
work R4, R5, and C2. As T2 again turns on, the 
output returns to its initial level (4 .4v) . Potentiom­
eter Rl varies the delay between the input and the 
output pulse. The method of adjusting Rl is in the 
maintenance manual. 

AMPLIFIER CURRENT SOURCE 

• This circuit provides a constant, temperature­
controlled current to the core drivers for read 
or write cycle s . 

• Maintenance data is in the maintenance manual. 

The amplifier current source circuit provides cur­
rent for the X and Y core drivers. This circuit 
controls the current through the array by controlling 
the current in the core drivers. The temperature 
controlled voltage (Vref) is used to provide constant 
current output over a wide range of temperatures. 

Input Al is driven by the output of an AND circuit 
(U03AD) (Figure B-6). The output of the AND cir­
cuit is down when a read or a write cycle is desired. 
Normally, Al is at the up-level and transistor Tl 
is off. When a read or write cycle is desired, Al 
goes to a down level and point E is clamped to the 
voltage determined by the reference voltage on 
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input BI (V ref)' V ref is temperature compensated 
and as V ref varies, the voltage at point E follows. 
The output current is determined by the voltage 
difference between +6v and point E divided by R3 

( +6VR;E). Resistor RI, is the load resistor 

for the U03AD circuit. R2 is the load resistor for 
the reference voltage. R4 is the bias resistor for 
the second stage transistor (T2). 

In the 2870, output 02 and 03 are grounded. With 
02 and 03 grounded, D2 prevents T2 from saturating 
and R5 terminates the output line. 

CORE DRIVER AND GATE 

• The se circuits supply switching current to the 
local storage X and Y lines. 

• Two identical circuits are used to form the 
driver and gate combination. 

• Array current is controlled by the amplifier cur­
rent source circuit which drives the core driver. 

• Maintenance data is in the maintenance manual. 

The core driver and gate circuits are two identical 
circuits connected by a local storage X or Yarray 
line. When these circuits are conditioned, switch­
ing current is supplied to the array line. To condition 
a core driver and a gate, the local storage address 
bits activate two AND circuits (one to condition the 
core driver and one to condition the gate). 

Input Al is driven by the amplifier current 
source circuit (TI6SB) (Figure B-7). The amplifier 
current source circuit acts as a constant current 
source to control the current through the array. 
Input BI and B2 are controlled by logic AND gates, 
which are conditioned by decoding the local storage 

B-8 (4/71) 

address bits. With the two AND gates active, 
transistors TI and T3 are turned on simultaneously. 
TI and T3 saturate transistors T2 and T4. Because 
the emitter of T2 is connected to the collector of 
T4 through an array line, switching current now 
passe s through array line. The amount of current 
through the array is controlled by the amplifier 
current source circuit (T16SB). 

POST CHARGE CIRCUIT 

• The post charge circuit is used to suppress noise 
on the local storage array lines. 

• When the drivers and gates of an array line are 
turned off, the post charge circuit is used to 
clamp both ends of the array lines near ground. 

• Maintenance data is in the maintenance manual. 

The post charge circuits are used to suppress the 
noise on array lines caused by the "flipping' of 
cores. To suppress noise, the post-charge circuit 
clamps both ends of the array lines to a level near 
ground wpen the core drivers and gates are not 
conditioned. In the 2870, the post-charge circuit 
is off when read or write are active, and on when 
read and write are inactive. 

Input pin D06 is connected to a special negative 
power supply (-15v), and pin B08 drives both post­
charge circuits (Figure B-8). When the local 
storage read or write lines are active, the input 
(B08) is at an up level and the post-charge circuits 
are off. When read or write falls, the input to pin 
B08 falls and the post-charge circuits are turned on. 
Output pins D02, B02, B03, and B04 are connected 
to the array line s on the non -diode end. Output 
pins B07 , D07, B13, D13, D12, B12, BIO and D09 
are connected through the steering diodes to the 
other end of the array lines. There are two spare 
FDD diode pairs with inputs DII and D05, and 
outputs DIO, B09, D04, and B05. 
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