






























































































































located on Console 

Holds as long as Power on Key is closed 
Picks Power on Relays when local-Remote 
Switch is set to Remote. 

R51 n/o hold, through R3 An/a + DC off Switch 

DC off Control R51-2 n/o R7 AU n/c 
Completes Circuit for picking K relays 

R3 au n/o Memory Heater + Blowers 
on 1411 A,B,C,D Frames 

DC off Control Relay, n/o AU point' of Power on Relay, 
Hold, through n/o AU point + DC off Switch. 
Energized for normal operation 

Thermal Control Relay, 51-3 n/o 
Hold through own 2 point. 
Energized for normal operation 

If temperature is below normal 86°F 
Thermal Switch is closed 

Thermal Relay controlled by Thermal Switch 

Memory Heater Ready - File Ready R69-1 n/c 
(with 1405 on line" File R3 must be transferred) 

CPU logic -36v DC R5 AU n/o, 
4 AU n/o, 3 AL n/o, DC off Switch 

CPU Logic -36v DC R2 AU n/o, R4 BL n/o 
Controls circuits from CBT and CB3 

-60v DC I/O logic Supply, 1402-2-1403 NIotors 
R9 AL n/o R9 BU n/o 

logic Supplies RI2 AL n/o, R4 BL n/o Control, 
Circuits from CB6 and CB9 for TAUI and TAU2, 
FCUI and FCU2 

Memory Supplie, -48v DC -36v DC 1405 DC 
Start-Stop R5 AL n/o Ferro Sen,e R21 AL n/o 
R22 AL n/o 

Memory Supply R6 AU n/o, R4 8L n/o 
Control, Circuit, from cas to Ferro 2 & PS7 & PS8 
(Special Memory Supply) 

Memory Sense PS7 and PS8 on 
(+30 and +6OM Supplie,) Pick when power i, up 

-6Ov DC Sen,e Relay for Power Supply in 1402-2 

Test Interlock for all units Power on RIO Al n/o 
R7 Al n/c opens for test of all sense relays 
picked by each power supply. Insures that power 
reset is complete 

Power Re,et TAUI, TAU2 
Power Reset Complete 

Power on Tape 
R 13 AU n/o, RIB AU n/o 

Figure 58. Power On 

Other conditions that initiate dc-off are: 
1. Loss of an output of a ferroresonant regulator. 

This causes the corresponding sense relay to drop. This 
condition opens the hold circuit to R5 dc-off relay. 

2. The tripping of a series regulator CB. If a series 
regulator CB in any frame trips, R53 is picked up, and 
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two indicator lights come on. One light indicates that 
a power supply CB tripped, and the other shows the 
location of the power supply. 

3. If the memory-array temperature goes below the 
specified limits, the thermal.switch closes. This con­
dition picks R69 and also drops R5. 



DC OFF 

SIGNAL NAME LOGIC 

PRESS DC OFF KEY 98.15.10.0 

R5, R14, R9, R12, R15, R17, R20 
98.11.31.0 __ 
98.11.32.0 I I 'HOLD'ISDC'OFFKh' ••••••• 

K5 - K6 

K7 K8 K9, KlO 

R6 

K3 

R49 98.11.36.0 

R2 98.11.30.0 

K2 98.11.33.0 

RlO 98.11.34.0 

K4 98.11.33.0 

DC OFF IS IN ITIA TED BY: 

1. LOSS OF AN OUTPUT OF A FERRORESONANT REGULATOR 
2. THE TRIPPING OF A SENSE REGULATOR CB" 
3. THE MEMORY ARRAY TEMPERATURE GOING BELOW 

86 DEGREES F 

!-- "IF A SERIES REGULATOR CB IN ANY FRAME TRIPS, R53 
PICKS AND TWO LIGHTS ARE LIGHTED. f-- ONE IND ICATES THAT A POWER CB HAS TRIPPED AND 
THE OTHER GIVES THE GENERAL LOCATION OF THE 

r- POWER SUPPLY. 

FERRO 2 OFF 

f-- RESTORING THE DC POWER IS A POWER ON SEQUENCE OPERATION. t-----------------------------------------------

f-------------------------------~------_+------------------------------------------------------~-----------------------

Figure 59. DC Off Timing Chart 



Located on Console 

Starts DC off Sequence 
DC off Switch open hold circuit 

-60v DC Supply & Motors on 1402 & 1403 off 
R9 BU n/o 

Power Off on TAU & FCU 
R 12 AL n/o, 15 AL n/o, 17 AL n/o, 20 AL n/o 

-48v DC -36v DC -Memory Supplies R5 AL n/o 

Memory Supply (+30M+60M) R6 AU n/o 

Memory Sense Relays - Ferro 2 off 

CPU Logic & -36v DC off R49- I n/o 

Ferro I off R2 AU n/o 
CPU Logic Power 

-60v DC Sense off 

I/O Logic Supplies RIO AU n/o 
Completes DC off Sequence 

Figure 60. DC Off 

Pressing the power-on key restores the dc power and 
the sequence for power-on takes place in the same 
order as a normal power-on operation. 

Power·Off 
Pressing the power-off key removes all ac and dc 
power from the system. The power-off sequence starts 
by dropping the R3 system power-off. relay. The R3 
AL drops the R5 dc-off relay. This condition starts the 
machine into a dc-off condition. 

Power off is initiated by the following conditions: 
1. Pressing the power-off key on the console. 
2. Any blower CB trips. 
3. A thermal switch in one of the frames opens. 
When either the blower CB trips, or a thermal switch 

opens: 
1. One of these thermal relays drops: R46, R47, R48, 

,R65, R66, R67, R68. 
2. A latch relay, R45, picks and latches up. 
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3. Two lights light: 
a. A thermal light indicates that the trouble is 

thermal. 
b. A location light indicates the frame in which 

the trouble is located. 
4. R45-1 drops R3 (power-off relay). 
5. R45-2 opens and prevents resetting of the thermal 

relays. 
6. R45-3 lights the thermal lights. 
7. R45-4 prevents any of the lights from coming on 

with an initial power-on. 

Local Remote Operation-I.O 
When the off-line mode switch on the 1414 1-0 syn­
chronizer (Figure 61) is set in any other position than 
normal, on-line controls from the 1411 CPU are not ef­
fective. This switches the 1-0 units to an independent 
operation. PreSSing the off-line key on the 1414 console 
picks relays 54 and 1 in the 1411 CPU. This transfers 
the 115 vac supply from R4 BL, through IAN/C, directly 
to the output of the transformer, and through IAN/O. 

The off-line switch opens the circuit to ·short out the 
power-off switch on the 1414 and to make it operative. 
This relay switches the dc control from the console 

CE Panel 

DC Off Switch Effective on CE Panel 
Off-Line Switch Removes Short 

Off Line Key Transfers 115vAC Power Control from 

lA n/c to lA n/o 

CE Panel Key Lights Power on Control for 1414 in 

Local Mode 

I/o Power on R54-4 n/o 

I/O Logic DC off R8AU n/o DC off Switch 

- 60v DC Supply - 1402- 2 & 1403 Motors R9BU n/o 

- 60v DC Sense Relay 

I/O Logic Supply for 1414 & 1402 R9AL n/o or 
RIO AU n/o 

Figure 61. Input-Output Synchronizer {Power On} 



unit to the 1414 CE panel on and off switches. The light 
on the console indicates the status of the units for 
local or remote operation. The off-line light is on when 
the unit is selected for local operation. In this mode 
the power for the synchronizer is under the control of 
the power-on and off keys that are located on the CE 

panel of the synchronizer. 
If the switch is transferred from remote to local 

after the power is on the system, the dc power is not 
lost to the synchronizer. Pressing the power-off key 
that is located on the CE console drops relays 9 (1-0 

logic dc-off) and 24 (ferrosense). 

TAU Off-Line Operation-Local 
Remote Switch 

The local-remote switch on the CE panel of the TAU 

units selects each unit for on-line or off-line operation 
(Figure 62). With the switch set to remote mode, the 
unit is on line with the system. In local mode, the unit 
is off line and has independent dc-on, dc-off operation 
from the CE panel. 

Located on TAU CE Panel 

Transfers Control of DC Pawer 
From Console to CE Panel on TAU 

DC off Switch effective on TAU 
Local - Remote Set to Local 

Removes Short 

Located on CE Panel 

Power on Control 
R55-1 n/o TAU I R58-1 n/o TAU 2 

DC off Control 
RIlAUn/oTAU I 
RI6 AU n/o TAU 2 
DC off Switch on CE Panel 

Logic Supply 
RI2ALn/oTAU I 
RI7 AL n/o TAU 2 

Ferro Sense Relays 
PS3 TAU 1 
PS3 TAU 2 

Tape Pawer Reset 
RI2 BU n/o, 25 BU n/o TAU 1 
R17 BU n/o, 27 BU n/o TAU 2 

Pawer on Tope Units 

Figure 62. Power On, Tape Units 

1301 File Control Unit (FCU) Off-Line 
Operation-Loco I-Remote 

The local-remote switch on the CE panel provides man­
ual control (similar to the TAU) for selecting the FCU 

for on-line-with-the-system operations, or for off-line­
for-checking-and-servicing operations (Figure 63). 

1405 fCU Off-Line Operation 

The 1405 local-remote switch puts sequencing of the 
1405 under control of 1405 circuits when in the local 
position. CPU can operate normally without 1405. When 
on line, or in remote pOSition, the sequencing of 1405 
is still under control of 1405, but CPU cannot cycle up 
until file is ready. 

Power-fault Indicators 

The loss of power from any ac or de supply is detected 
by the picking of relay 53 in the 1411A frame. Picking 
of relay 53 opens the circuits to dc-off control for the 

Located on FCU CE Panel 

Transfer Power On Control 
From Console to FCU CE Panel 

DC Off Switch On CE Panel Effective 
Removes Shunt 

Located on FCU CE Panel 
Off Line Indicator 

Located On FCU CE Panel 
DC Pawer On Control 

Pawer on Re lay 
R56-1 n/o FCU 1 
R60-1 n/o FCU 2 

DC off Control 
R14 AU n/o FCU 1 
R19 AU n/o FCU 2 

Logic Supply 
R15 AL n/o FCU 1 
R19 AL n/o FCU 2 

Ferro Sense Relays 

DC off Switch 

Figure 63. Power On, File Units (1301 Only) 
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system, and indicates the type of failure and unit loca­
tion by lights on the 1411A control panel. The failure 
can be classified as one of the following types. 

Thermal Reset 

This condition latches up thermal relay 45. This iso­
lates the power-on circuit until the thermal-relay latch 
is reset. PreSSing the thermal-reset key on the 1411 CE 

panel-latch trips relay 45, and restores the circuitry 
to normal. 

Overcurrent Failure 

This type of failure trips the circuit breaker on the 
particular power-supply module that is involved. This 
condition is caused by overloading the power supply 
because of a circuit-component failure. A light on the 
control panel of the 1411A unit indicates the general 
location of the power unit. 

Overvoltage Failure 

The overvoltage type of failure is detected by an over­
voltage protection device that is set for a maximum 
voltage range. When the voltage-protection device 
senses an overvoltage condition, a circuit breaker trips 
and power turns off. An indicator shows the section 
where the failure occurred. 

Marginal Checking 

Marginal checking in the 1410 System can be accom­
plished on any frame. The marginal-check circuitry 
is brought to the CE panels of the units and terminates 
at a jack. Through jack connections, the marginal­
check portable-power supply can be connected to a 
particular frame for checking. Controls on the portable 
supply perform the marginal checking. 

Portable Marginal-Check Power-Supply Unit 

The application of the marginal-check unit to a system 
permits the customer engineer to change a particular 
voltage by ±3v. For example, + 12v can be varied 
from a +9v to a + 15v to assist in locating marginal or 
intermittent failures. 

The portable marginal-check unit is deSigned for 
use with machines that have the marginal-check cir­
cuitry wired to jack receptacles on the CE panels. 

The unit operates on 115 vac and has a series regu­
lator built in to supply a normal regulation of ±2% in 
reference to ground. 

The remote control is attached to the power supply 
unit by a long cable, so that the control can be carried 
around the machine while marginal-checking is being 
pedormed. 
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Remote control permits full control of the marginal 
power-supply unit. The variable control has an off 
position for turning the output off, and a potentiometer 
to control the output voltage from 0 to 3 volts. A toggle 
switch on the unit gives a setting to select either buck 
or boost voltage. 

The power unit has a power-supply attachment cord 
for input voltage from any available 115 vac outlet. 
The output cord has a plug to connect the power sup­
ply to the jack receptacle on the CE panel of the unit 
by means of the marginal-check jack receptacles. 

The unit is protected from overload voltage by a 6-
ampere circuit breaker that is located on the com­
ponent panel in the power-supply unit. The marginal­
check unit circuit-breaker trips, if the remote control 
switch is set to the boost position, and if the jack plug 
is not inserted in a marginal-check jack receptacle 
when power is on. 

The main-line switch is located on the top near an 
indicator light. The light gives a visual indication that 
the power is on when the unit is in use. 

A safety control is built into the marginal check unit. 
The control insures that the potentiometer is set at zero 
when the unit is attached. This prevents any surge of 
current into the transistor circuitry that could result in 
damage to the components of that circuit. 

When the power supply is first set up and connected 
to the machine marginal-check jack, it does not have 
any output until the remote control has been set to zero. 
This steps picks the By1 relay that opens the power­
supply output shunt. The By1 relay is self-holding 
until the jackplug is disconnected, or until the main­
power switch on the unit is turned off. 

CAUTION: Always extract the jackplug from a mar­
ginal-check jack receptacle with the control potenti­
ometer set at zero. 

Figure 64 is a block diagram of marginal-check 
power supply. Figure 65 illustrates the theory of oper­
ation when the marginal-check unit is connected in 
series with the SMS power supply. The rectified dc 
voltage acts as a battery that is in series with the SMS 

power supply. The series regulator effects a controlled 
impedance in series with the rectified dc voltage. 
When in boost-output mode, the impedance is low. 
This allows the dc voltage to add to the load voltage. 
When in buck-output mode, the impedance is high. 
This condition causes all the rectified dc voltage, and 
a maximum of 3 volts of the load voltage, to drop 
across the impedance. This results in a voltage reduc­
tion across the load. The amount of change effected 
by this unit depends upon the drive that the series 
regulator induces within the maximum-load limit of 
5 amperes. 



AC Input 

L-------------------------------------O 

Figure 64. Marginal-Check Power Supply (Portable Unit) 

3v@5 Amp 

Rectifier & Filter 

MCUnit 

SMS 
Power 

Supply 
6vor 12v 

+ 

Figure 65. Marginal-Check Unit in Series with SMS Power 
Supply 

The SMS series regulator-control card plugs into the 
receptacle in the power-supply unit. 

CAUTION: When the unit is in use do not block the 
ventilating fan airflow through the ends of the power 
supply unit. 

Power Unit Locations 

Figure 66 shows the location on the front of the 1411A 
frame of the following: the power-supply unit, circuit 
breakers, cable connectors, K relays, controls, indi­
cator lights, and marginal-check jacks. 

Figure 67 shows the location on the rear of the 
1411A frame of the following: the relay gate assembly, 
terminal blocks, control transformers, and power sup­
ply. 

Frame and Chassis Designations 

Figure 68 is a chart that shows the voltage deSignations 
for the laminated bus pins. 
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I 
-~ 

TAPE POWER PANEL TAPE POWER PANEL 
CAPACITOR FOR F 1 

TAU 2 TAU 1 

LIGHTS MARGINAL CHECK 
-12V AT 20 AMP 

• 

: I I I I I @@@@ I P S - 1 

1250W FERRO F 1 j 3 j 4 j 1 j 2 

vnCQJ "'0 
G G GJ [] [J 
[J [] [:J [] B 

-12V AT 20 AMP +30MAT 4 AMP 

.. -
P S - 2 P S - 7 

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 

I I I I I I I I I I I 
I I I IIJ CIRCUIT BREAKERS 

I I I I I I I I I 

-~ 

CIRCUIT BREAKER CIRCUIT 3REAKERS 
--

8 LINE 

1 THRU 9 

CONTACTOR 

MAIN 
- 12V AT 20 AMP +60M AT 6 AMP 

LINE 
P S - 3 P S - 8 

MPK 

FUSES 

0 0 
F 1 F2 

8 (0) (0) B G 
(0) 8 8 G G 

Figure 66. IBM 1411 A Frame Front 
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CAPACITOR CAPACITOR 

FOR F 2 FOR F 2 

I 

750W 

RELAY GATE ASSEMBLY FERRO 

F2 -12V AT 

20AMP 

P S - 4 

0"-" DRY -76 
-6V AT 

4 AMP 

P S - 9 

I 
T B - P 1 I I 

T B - P 2 I 
, 

+30V AT 

I I I I 
4 AMP - 12V AT 

T B - P 3 T B - P 4 -12V AT 
P S - 10 20 AMP 

20 AMP 

P S - 5 

1.0''''ON me OOWN 

P S - 13 

-36 V AT 

2 AMP 

I TRANSFORMER T 1 P 5 - 11 

24V AC 

I 
TRANSFORMER 

T2 

-48 V AT 
-12V AT 

+ 12V AT 20 AMP 
4AMP 

16AMP P S - 6 
PS - 14 

1840W FERRO F 3 P S - 12 

O"-AI 

Figure 67. IBM 1411 A Frame Rear 
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FRAME AND 

LAMINAR lIC3 
lIB2 lIB3 lIB4 lICI lIC2 1101 BUS lIC4 

l-G -12V -12V -12V 

2-H GND GND GND GND GND 

3-J -12V -12V -12V 

4-K GND GND GND 

5-L +12M +12M +12M +12M +12M 

6-M GND GND GND GND GND GND GND 

7-N +12M +12M -12V 

8-P -6V -6V -6V GND 

9-0 

10-R 

- = 1414C CHASSIS 4,5,6 AND ROWS E, F OF CHASSIS 3 
•• = 1414C CHASSIS 1 AND ROWS A, B, C, D OF CHASSIS 3 

Figure 68. Frame and Chassis Designation 
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CHASSIS DESIGNATION 

1103 14A2 
14C 14C LAMINAR 1102 14Al 14A3 140 

1104 14M - -- BUS 

-12V -12V -12V l-G 

GND GND GND 2-H 

-12V -12V -12V 3-J 

GND GND GND 4-K 

+12M +12M +12M +12M +12M +12M +12M 5-L 

GND GND GND GND GND GND GND 6-M 

-12V +6V +6V +6V +6V +12V 7-N 

GND -6V -6V -6V -6V -6V 8-P 

GND GND GND GND GND 9-0 

+12V +12V -20V -20V lO-R 



Logic Families 

Saturated drift transistor resistor logic (SDTRL) and 
saturated drift transistor diode logic (SDTDL) increase 
circuit speeds economically. Although current-switch­
ing diffused-base transistor logic developed for 
STRETCH is faster than either SDTRL or SDTDL, it is not 
economically feasible for smaller systems. A fair com­
parison can be made, however, between complimen­
tary transistor resistor logic (CTRL) and SDTRL. SDTRL 
provides increases in circuit switching and recovery 
times at approximately the same cost as CTRL. 

SDTDL provides basic logic circuits in both high and 
medium speed ranges where cost varies linearly ac­
~o:~ing to speed. The SDTDL family provides compat­
IbIlIty for a broad range of systems with a minimum 
of circuit types. 

Although the IBM 1410 Data Processing System useS 
several families of logic, most of its circuits are SDTRL. 
Figure 69 illustrates the need for more than one family 
of lOgic. 

To obtain an output at Q (Figure 69), simultaneous 
inputs to block 5 from blocks 4 and 8 are required. If 
the corre~t outputs from block 6 are available for only 
several mICroseconds, the circuit delays in path X must 
be overcome in the same time as those delays in path 
Y to condition block 5. This necessitates either the use 
of faster logic in path X or additional delay in path Y. 
Because additional delay would decrease the speed of 
the operation, higher speed circuits in path X are 
employed. 

Automated Logic Diagrams 

Automated logic diagrams (ALD'S) aid in understand­
ing various logic operations, simplify logiC tracing, and 

Q 

Figure 69. Two Logic Families in One Operation 

Component Circuits 

locate circuit components. Standard blocks and sym­
bols are used to represent specific circuit configura­
tions. ALD'S (printed out by the 704 and the 705) permit 
standardized diagrams between all personnel and 
plant locations. 

PAGE LAYOUT 

An automated logiC diagram consists of page identifi­
cation, edge information, logic blocks and their con­
necting lines, and an area for comments at the bottom 
of the page. Figure 70 shows a typical lOgic page from 
the 1410 System. 

PAGE IDENTIFICATION 
As shown in Figure 70, the following information is 
shown at the top of the systems page: 

1. Page part number, which is used for ordering a 
specific page. 

2. Title, which is a description of the logic con­
tained on the systems page. 

3. Machine number, which is the number aSSigned 
to a given frame or machine (e.g., 1411-cpu). 

4. Logic page number, which is a seven-digit num­
ber aSSigned to the logic page. 

5. Comments at the bottom of the page include 
listed edge connector locations used for the entry and 
exit lines on the logic page, and the area reserved for 
comments. Any pertinent information concerning the 
logic on the systems page is noted here. Engineering 
changes affecting the logic page are also shown in 
this location. 

SIGNAL LINES 

1. All lines entering or leaving a systems page are 
labeled and correspond to the symbol and sign of the 
logic block they connect. (Early 1410 ALD'S show sev­
eral blocks that contradict this general rule. These 
cases should be recognized as errors.) 

2. Lines enter on the left side of the systems page 
and leave on the right side of the page. 

3. If a line leaves a systems page and goes to several 
locations on another page, the line is usually distrib­
uted on the "to" page and not the "from" page. 

4. If a line leaves a page and goes to several pages, 
but carries the same line name, it can be shown as in 
Figure 71. 

5. When a line pedorms a function with the active 
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}------------(2 
076.570 I UNG MIX .,,' ".20.08.' 

H8 
-5 I RING 1 15 I RING 
3.1!~t03.1'--_--____________ 0- -9 K---------------- SR 8 TIM, 

B5,M'NG flC~ t;:d::U:v'=1 11.20.05.' 11- lJ 1_ 
TAu-

3D 

H9 
-5 I R'NG +5 I RING 

-tl!~t03.' E- -8 C----_----------- -IR 9 'l"\ 
-5 I RI"5 S s c:I::h:d:1 
9,1!~to •. l--_'l--------------f- me 

is I IIING RESE' -8 1 
".20.0'.l--.,o-~p-

0- l, ~ - l .. fi2 
CAC-

5 .. 

TAU-

3t 

Figure 70. Typical 1410 Automated Logic Diagram 
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-y Modify By Plus One 

~
YDE 14.30.04.1 

14.30.05.1 

DHR- A 14.30.06.1 

Figure 71. Multiple Outputs-Same Line Name 

and inactive states, the two functions are described in 
the line name on the "from" page. (Active state of a line 
refers to that state required to produce the desired 
[active] output.) 

EDGE INFORMATION 

Edge information is located on the extreme right and 
left sides of logic pages. Edge information can consist 
of three 15 character lines that specify the input and 
output line names and the lOgic page from which the 
line has come or to which the line goes. On some ALD'S 

the coaxial shield or twisted-pair reference wire of the 
signal line is shown entering or leaving a page. The 
letters "cs" for coaxial shield and "TW" for twisted­
pair are used to indicate the coaxial shield or twisted­
pair line. 

EDGE CONNECTORS 

When a signal or service wire enters or leaves a panel, 
it may be routed through an edge connector. Signal 
lines connected to edge connectors are indicated by a 
symbol and a number or letter located on an entry line 
or exit line. See Figure 70. These notations refer the 
reader to the bottom of the ALD page for actual edge­
connector location and pin number. 

REFERENCE DRAWING 

All locations that identify core arrays, resistors, and 
other components mounted on a gate are given on a 
reference drawing. Signal lines on the systems pages 
refer to these drawings for locations. Reference draw­
ings are easily identified by noting the logic page num­
ber. The seven-digit number always ends in zero for 
these drawings (xx.xx.xx.O). 

LOGIC BLOCK 

To simplify the systems pages, logic blocks are used to 
represent the basic electronic circuits of the machine. 
A basic electronic function is usually represented by 
a single block. Some functions, however, may require 
more than one block (e.g., triggers). When several cir­
cuits are located on one SMS card, each circuit is rep­
resented by a separate lOgic block. The size of the 
block allows for the printing of four characters across 
the box and for six vertical lines. The standard format 
of the logiC block is shown in Figure 72. 

TITLE (timings) 

Symbol 

MFI Machine Feature Index 

Mode 

Location I EC EC Engi neeri ng Change 

Location 

Card Code 
XX XX Notes a Particular Block 

Configuration For The Card 

Figure 72. Logic Block Format 

Title: Over each logic block a ten-character name 
can be printed. However, only speCial circuits such as 
triggers, latches, single shots, etc. are named. The units 
of time used in the title are abbreviated as follows: 

Sec Seconds 

Msec Milliseconds 

U sec Microseconds 

N sec Nanoseconds 

Functional Symbol: The symbol that appears on line 
1 of the block consists of a sign (where used) and the 
standard letter(s) that represent the circuit. 

Machine Feature Index: The machine feature index 
(MFI) code is shown on the second line of a logic block 
and indicates a circuit not normally used in the stand­
ard equipment. Two dots indicate a block used in 
the basic system. 

Mode: The third line of a logic block contains sym­
bols that indicate the input and output line levels that 
connect the logic block. Outputs from the upper half 
of the block indicate out-of-phase signals, while out­
puts from the lower half of the block indicate in­
phase signals. 

Card Location and Engineering Change Level: The 
first three positions on line four and all positions on 
line five of a logic block note the location of the SMS 

card on which the circuit is packaged. Figure 73 shows 
how a card can be located using the information on 
the logic block. 

Card Code: Information on line six identifies the SMS 

card type on which the circuit represented by the logic 
block is located. 

Logic Block Terminal Pins: Input, output, and tie­
down terminal pins are indicated alphabetically in the 
two character spaces between the lOgiC block and the 
input or output line. See Figure 74. The input and 
output pins are the terminals that are wired to the 
signal lines. Tie-down pins are terminals that are jum-
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®-- - - - - Power Inverter 

0-- - - - - - - - Card Is In Basi c System 

0---- - - S Input and Output Levels 

~ - - - - - - - Card Located in 1411 (CPU) 

\2V (C) 0- - - Engineering Change A 

L - - - - Frame C 

cD co5 @- - ~: ~:~:~~ 16 

l-----ROWD 

~ - - -- Card Code AEK 

~---OI--~ 

Figure 73. Typical 1410 Logic Block 

pered by back panel wiring to input or output pins. 
Coaxial shields or twisted-pair reference wires tied to 
a terminal pin are shown in Figure 74. 

EXTENDERS 

To provide additional inputs to a logic block, extender 
cards are used. The symbol "E" is used in the extender 
block and dashed lines are used to show the extender 
card. See Figure 75. 

LIMITERS 

The blocks representing coupling networks or clamp 
diodes that limit or terminate the outputs of a circuit 
are connected to the driver output as shown in Figure 
76. Limiters and terminators do not have output lines. 

"DOT" FUNCTIONS 

Under certain conditions, outputs of similar levels can 
be tied together to share a common load. This connec­
tion prOVides a second level of logic in the output 
circuit and is referred to as a "dot" function. When the 
"dot" function is performed, an additional letter is 
shown with the standard functional symbol to indicate 
the logic performed by the output circuit. Figure 77 

Tie-down Pins 

1 I I! ,! 
\, I r---, I: 

Signal wire to pin A .! I 1 I I Coax shield or 
A is backpanel wired I AlB • ~ :.:" - twisted pair 
to pin B. B is wired I B I C I I reference wire 
to pin C I : 1 I connected to 

I I 1 I pi n J. Noted 
1 1 I :: by • in box 

",,'.'re ro .0 D -r ):,- I, line. 
No Ii e-down pi ns . I 1 

Input Pins Output Pins 

Figure 74. Logic Block Pin Connections 
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Figure 75. Extender Application 

illustrates the block representations of the +AO and 
-OA DOT functions. 

Line Levels 

SDTRL (NOR) circuits, in most cases, are driven by S 
lines. The voltage excursion of an S line is approxi­
mately twelve volts with a positive level of 0 to -.65 
volt and a negative level of -6.87 to -12.48 volts. 
Effective NOR circuit Switching can occur only when 
the maximum load holds the output below -6.87 volts. 

SDTDL (NAND) circuits are usually driven by Y lines. 
The voltage excursion of a true Y line is approximately 
six volts with a positive level of 0 to -.65 volt and a 
negative level of -5.81 to -6 volts. A Y line can be 
modified, however, to have a greater negative swing. 
Effective NAND circuit switching can be accomplished 
only when the maximum load does not allow the out­
put to go above -5.81 volts. 

The negative levels of S, Y, and modified Y lines are 
determined by the loads that their respective circuits 
drive. No-load allows the negative swings to fall to 
their most negative voltages. 

Since an S line has a negative swing that varies be­
tween -6.87 and -12.48 volts, both NOR and NAND cir­
cuits can be driven by S lines. A true Y line can only 

~HDF1FA~ 
Y Y u 

"D 
Figure 76. Limiters (Tenninators) 
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Figure 77. Dot Functions 
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drive NAND circuits since the negative level of a true 
Y line does not go below -6 volts. A modified Y line, 
like an S line, can drive NOR and NAND circuits since 
the negative level of a modified Y line varies between 
-5.81 volts and some value less than -6.87 volts. See 
Figure 78. 

The symbols for true and modified Y lines are the 
same. Their identities can only be established by the 
functions that they perform. Only a modified Y line 
can drive NOR circuits effectively. 

Most outputs from, and inputs to the 1411, 1414, and 
equipment that can be operated off-line, are current­
mode C lines. A C line is an output from a line driver 
(usually a DED card) and must feed a standard cable 
terminator (usually a DFZ card). The current flow on a 

o Volts 

(-5.81V) Least Negative Input 
Required For Effective Circuit 
Switching 

-6 Volts 

(-6.87V) Least Negative Input 
Required For Effective Circuit 
Switching 

Undefined 

=~ == -- ---- --EJ 
Y Level 
(true) 

--------- ----G] 
Y Level 

(modified) 

-12.48 Volts -- - ---'-------' 
S Level 

Figure 78. NOR and NAND Driving Requirements 

C line varies from approximately 0 rna (when the 
voltage level of the line is at its positive limit) to 13.5 
rna (when the voltage level of the line is at its negative 
limit). The active and inactive states of a C line are 
referenced to the current flow on the line rather than 
to the voltage level of the line. 

Characteristics of lines used in the 1410 System are 
listed in the table in Figure 79. 

Basic Circuits 

Although logic families use different electrical com­
ponents to perform operations, the conditions and end 
products of the operation do not change. The com­
ponents only determine the time in which the function 
is accomplished. To illustrate this point, an AND func­
tion requires all active inputs to yield an active output. 
Only the delay in obtaining the output, after the input 
has been satisfied, varies. 

The following paragraphs contain general transistor 
operation and fundamental circuit principles. The 
examples and descriptions included represent SDTRL 

and SDTDL circuits. Many of the principles, however, 
can be applied to CTRL circuits. 

In the following examples, the most positive excur­
sion of lines are called positive levels; the most nega­
tive excursion, the negative levels. 

Positive AND - Negative OR (SDTRL) 

A positive AND circuit requires all positive inputs to 
produce a negative output. A negative OR circuit ree 

Circuit Line Voltage Voltage Levels (Nom) Current Levels 
Type Symbol Reference Positive Neaative Positive Negative 

Current +N 0 + 0.8 - 0.8 
Switching +P -6 - 5.2 - 6.8 

CTDL +T 0 + 6.0 - 6.0 
+U -6 0.0 -12.0 

CTRL +R 0 +12.0 0.0 
SDTRL +S 0 0.0 ~12.48 
SDTDL +Y 0 0.0 - 6.0 
Indicators M 0.0 -36.0 
Relays +W 0.0 +48.0 
Cores +Z -6 + 6.0 - 6.0 
Special +C o rna 13.5 rna 

Figure 79. Line Characteristics 
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quires only one negative input to produce a positive 
output. See Figure SO. 

The logic function (+A, -0) is performed by the 
input resistor network; the· invert function, by the 
transistor. The base of the transistor is biased by the 
voltage developed across the input divider network. 
When +S levels are applied in coincidence to input 
pins A and B, a positive voltage is formed at the base 
of the transistor. The transistor is reverse-biased off as 
its emitter is returned to ground. Current How from the 
-12V supply through the lK collector resistor to the 
load divided network gives a -8 output level. This 
condition satisfies the positive AND function. 

When either input at pin A or B drops negative, the 
transistor becomes forward-biased on. Current Hows 
through the transistor and raises the output to the +S 
level. This condition satisfies the negative OR function. 

Negative AND - Positive OR - Inverter (SDTDL) 

A negative AND circuit requires all negative inputs to 
produce a positive output. A positive OR circuit re­
quires only one positive input to produce a negative 
output. An inverter produces an output level out-of­
phase with the input level. See Figure S1. 

Note the single level circuit in Figure Sl with none 
of the dashed line connections made. Five components 
make up the low speed inverter: Rl, R2, R3, R4, and 
the transistor. When a negative level is applied to 
input pin C, the transistor conducts. The output at pin 
D is clamped to approximately 0 volt. When the input 
is negative, the output is positive. 

When the input rises to 0 volt, the transistor cuts 
off because of the slightly positive bias caused by the 
voltage divider action of R2 and R3. With no external 
load on the circuit, the output level at D is -6V. 
External loading causes the output level to become 
more negative. 

When "speed-up" components Cl and Dl are added 

+12V Lrj'S -= "L-- S S Rl 
4.6K R3 

- B 

A 18K P 
N 

B P 
R2 

S '[jeT 4.7K c 
R4 L B S S 
lK 

-12V 

Figure 80. SDTRL Positive AND-Negative OR 
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to the single-level circuit, it becomes a high-speed block. 
Capacitor Cl shorts R2 during both positive and nega­
tive transitions, and the base of Tl receives much 
sharper level transitions. Diode Dl holds the base 
voltage at approximately ground potential when the 
transistor is cut off. Therefore, less time (turn-on delay) 
is needed to bring the transistor back into conduction. 

In some cases, a single input diode (D2) is used in 
the invert circuit. In these cases, the input is at B, 
and input C is not used; otherwise, there is no differ­
ence in the operation of the circuit. 

The circuit configuration of a positive OR is identical 
to the configuration of a negative AND. Input diodes 
are used; pin C is never used when an AND or an OR 

function is performed. 
Assume that the inputs at pins A and B are negative. 

Diodes D2 and D3 mayor may not be conducting, 
depending on the input voltages. With negative levels 
in, however, the R2/R3 junction will be negative. This 
negative voltage is felt at the base of the transistor; 
hence, the transistor is conducting. Pin D is held at 
approximately ground potential due to the low resist­
ance of the transistor. 

When the input at pin A rises to 0 volt, D2 is re­
verse-biased due to the positive voltage coupled 
through D3. The positive change is also coupled 
through Cl and/or R2, and the transistor is cut off. 
The output at pin D goes to approximately -6 volts. 
Therefore, a negative output level is obtained when 
the input at pin A or pin B is positive; a positive out­
put level is obtained only· when the inputs at pin A 
and pin B are negative. 

Trigger (SDTDL) 

The SDTDL bi-stable voltage mode trigger has two com­
plementary outputs and up to six inputs. See Figure S2. 

When the SDTDL trigger is set, the on output (pin A) 
is negative (-6V); the off output (pin B) is positive (0 
volt). A reset condition yields a positive level at the on 
output and a negative level at the off output. The cir­
cuit is set in one of two ways: 

1. A negative voltage level applied to the DC set 
input (pin D). 

2. A positive level applied to the gate input (pin G) 
in coincidence with a positive shift at the AC set input 
(pin E). 

The circuit is reset in one of two ways: 
1. A negative voltage level applied to the DC reset 

input (pin C). 
2. A positive level applied to the gate input (pin H) 

in coincidence with a positive shift at the AC reset input 
(pin F). 
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Figure 81. SDTDL Negative AND - Positive OR - Inverter (Single Level) 

When a negative level is applied to the DC set input 
(pin D), resistors R8 and R6 form a voltage divider 
from -6 to + 12 volts. The junction of R8 and R6 (base 
of T2) is negative; T2 is forced into conduction. The 
off output (pin B) is forced to approximately 0 volt. 
This potential is coupled through R3 to the base of 
Tl. If the DC reset input (pin C) is positive (0 volt), 
the base of Tl is positive due to the +12 volts applied 
to R5 and the 0 volt applied to R3 (from the off out­
put). The positive bias prevents the conduction of Tl 
and allows the on output to fall negative. The clamp 
diode Dl prevents the negative level from falling 
below approximately -6 volts. 

When the DC set input (pin D) returns to 0 volt, the 
status of the trigger will not change. The base of T2 is 
held negative by the negative on output. 

The off gate input (pin H) and the AC reset input 
(pin F) can now be used to reset the trigger. The gate 
input must be positive prior to (150 nsec) the arrival of 
the AC input. The positive level applied to the gate 
input may be obtained from the positive off output 
(self gating) or from some external circuit. (For com­
plete self gating, pin B is connected to pin H, and pin A 
is connected to pin G.) Coupling diode D6 is reverse­
biased before a positive level is applied to the off gate 
input (pin H); a +6 volts shift (-6 volts to 0 volt) 
through C3 will not pass through D6. With 0 volts at 
the off gate, however, a +6 volts shift (minimum +5.39 
volts in 70 nsec) through C3 forward-biases D6 and 
drives the base of T2 positive. This action cuts off T2 
so that the off output goes negative. Coupling from the 
off output to the base of Tl brings Tl into conduction 
giving approximately 0 volts at the on output. As be­
fore, cross-coupling holds the trigger in this state after 
the inputs are removed. 

For binary operation (each input reverses the state 
of the trigger), self gating is employed, and the AC set 
input (pin E) and the AC reset input (pin F) are tied 
together. With these conditions, the AC shift is coupled 
to the base of the conducting transistor. 

Emitter Follower (SDTRl) 

The emitter follower circuit is shown in Figure 83. 
The emitter follower circuit serves as a non-translat­

ing current amplifier that drives additional logic or 
branching circuits. Emitter followers also serve as buf­
fer devices to match impedances or provide isolation. 

Diode D3 conducts at all times to maintain a slightly 
negative potential at the cathode of D2. When the 
input at pin A is negative, the transistor conducts 
through R2, dropping the output to a negative level 
and cuttine off D2. Dl is also cut . off by the base-to­
emitter drop of the transistor. 

When a positive level is applied to the input (pin A), 
the transistor tends to cut off because the output line 
capacity (charged negative) tries to hold the emitter 
negative. Under these conditions, Dl conducts to pro­
vide a low impedance path to discharge line capacity. 
If the output tries to go above ground potential, D2 is 
forward-biased. Current flow from -12 volts through 
D2 to + 12 volts holds the output below 0 volt. 

Single Shot (SDTRl) 

The SDTRL Single shot (Figure 84) provides an output 
pulse of a definite time duration. With no inputs (pins 
A, B, and C positive), Tl is cut off and T3 is conduct­
ing. T3 is held in conduction by the voltage divider 
from -12 volts to + 12 volts through D3. 
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Figure 83. SDTRL Emitter Follower 

If any input goes negative, T1 conducts. A portion of 
the T1 current comes from -12 volts through the tim­
ing resistors, timing capacitor, and D2. The resultant 
drop across the timing resistors reverse-biases D3 so 
that T3 is cut off by the voltage drop across D4. As the 
capacitor charges, the voltage across the timing resis­
tors diminishes, and the cathode of D3 goes more nega-

+12V 

18 

LJ -ADS 0-L _B S S 

--c 

C 
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03 

T1 .732K 
P P 

4.7K 
N N Ao--~~--+--'---f 

4.7K P P 

B O---'\J'I/Ir---t 01 
20K 33K 

C 4.7K 
o--.J\II/Ir---' 2K 

.020K 

tive. Eventually, the capacitor charging current through 
the timing resistors cannot hold D3 cut off. When D3 
conducts, the voltage divider in the base circuit of T3 
(between + 12 volts and -12 volts) is re-established. T3 
now conducts and the output returns to the positive 
level. 

A negative level applied to the input (pins A, or B, 
or C) causes a negative pulse on the output. Because 
the charging current of the timing capacitor cannot 
flow when T1 is not conducting, T1 must be held in 
conduction for the timing duration of the circuit. This 
means that either the input level must be of greater 
duration than the output pulse, or the output must be 
tied back as one of the inputs. 

When all inputs are again positive, T1 is cut off and 
the T1 collector and T2 base tend to drop to -12 volts. 
Current flows from -12 volts through T2, the capacitor, 
D3, and T3 (base-to-emitter) to ground. The timing 
capacitor is thus quickly charged to approximately 12 
volts in preparation for the next timing cycle. 

Drift Sense Amplifier 

The drift sense amplifier (Figure 85) consists of a two­
stage, direct-coupled differential amplifier, the output 
of which is rectified and delivered to a special Schmitt 
trigger. The input to the circuit is the sense line from a 
memory plane. The differential amplifier has a gain of 
50 and a bandwidth of 5.2 Me. The amplifier has 32 
decibels of dc feedback. 
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Figure 84. SDTRL Single Shot 
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Figure 85. Drift Sense Amplifier 



Transistors T4, T5, T6, and T7 comprise the differ­
ential amplifier and operate in a small signal region. 
Resistors R13 and R20 provide emitter degeneration. 
Resistors R38 and R43 provide dc feedback. Inductors 
L39 and L45 provide gain-phase correction at high fre­
quencies. Capacitors C15 and C22 proVide ac bypasses. 
Resistors Rl, R2, R19, R26, R14, R35, R40, R46, R17, 
and R47 are bias resistors. Diodes D31 and D34 pro­
vide rectification, passing only negative signals. Tran­
sistors T2 and T9 make up the Schmitt trigger. 

Transistor T2 is normally off and T9 saturated. The 
negative signal at the base of T2 turns T2 on. The col­
lector of T2 swings positive, and the base of T9 follows, 
turning T9 off. As T9 turns off, however, it draws less 
current through D26, and the emitter of T2 goes posi­
tive forcing T2 further into conduction. 

The strobe Signal swings between -10 volts and 
ground and must be at its positive level when the 
Schmitt trigger is to be set. Capacitor C7 is a speed up 
device in the regeneration loop. Diode D26 and resistor 
R8 are also parts of the regeneration loop. Diodes D28 
and D26 keep the emitter of T2 near ground when T9 
is conducting, thus stabilizing the threshold of the 
Schmitt trigger. Diode D6 clamps the strobe signal. Re­
sistor Rll couples the strobe to the base of T9. Resistors 
R5, R9, R29, R30, and R33 are bias resistors. Diode D4 
is used to "OR" two sense amplifiers. 

Card Descriptions 

The component layouts of cards used in the IBM 1410 
Data Processing System are included in the instruction 
automated lOgiC diagrams and the SMS Card Diagrams 
(volumes 1 and 2). This section describes the general 
functions and input-output requirements of selected 
card types. 

ABN 
The functional coil drivers on the ABN card (Figure 86) 
are current drivers with maximum output capabilities 
of 750 rna. There are four circuits per ABN card. 

(Dot input pin) 

Input Pins 

Output Pins' 

0, F, E, H 
DR 

A, C, B, G 

ABN Q 

- - - --- -0.3V to OV 

'---- - - -5.75V to -12.4SV 

I - - 750 ma (OV) 

----....... --- - --2.5ma (Maximum) 

'Circuit delay is not shown. 

Figure 86. ABN Card 

AEK 

An inverting power driver on the AEK card (Figure 87) 
is used to drive up to 40 SDTRL circuits. There are three 
circuits per AEK card. 

When a circuit on the AEK card is "dotted" with an­
other circuit, pin E, G, or B is used as one of the two 
inputs to the circuit. The inverted output is available at 
pin C, A, or H. 

CD--

The CD-- card (Figure 88) consists of 3 three-way non­
translating circuits used for repowering and level set­
ting. Each circuit performs a basic logical function 
(+A, -0) and inverts the S input signal. 

CRZV 

The CRZV card (Figure 89) houses four one-way NPN 
circuits. Each circuit on the card translates an S level 
input to an out-of-phase T output. Extender pins Nand 
B permit additional inputs to control two circuits on 
the CRZV card. 

DBX 

The drift sense amplifier card (Figure 90) consists of 
a two-stage, direct-coupled differential-amplifier, the 
output of which is rectified and delivered to a special 
Schmitt trigger. A sense line and sense strobe from a 
memory plane are inputs to the card. 

The differential amplifier has 32 decibels of dc feed­
back and a gain of 50. The bandwidth of the amplifier 
is 5.2 MC. 

DEA 

The indicator driver on the DEA card (Figure 91) pro­
vides the necessary current to illuminate a 10 ESB indi-

o F P 
IP 

C A H 

AEK 

{Dot input pins} E, G, B 

,..----____ ......., - - - - -O.65V to OV 

Input Pins J L __ --6.B7V to -12.4BV 

1 ,----0.65V to OV 

Output Pins·L ---------'. - - - - -6.S7V to -S.54V 

Current requi rements : Input 2.07 ma when the voltage is at -6.S7V 

Output .02 ma when the voltage is at OV 
76.00 ma when the voltage is at -S.54V 

·Circuit delay is not shown. 

Figure 87. AEK Card 
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A, F, P E, C, D 

B, G, Q 
+A 

K, H, R CD--

A, F P E C D 

B, G, Q 
-0 

K H R CD--

Pin A, F, or P---""'I---
L-. _________ -5.56V to -12.4BV 

- - - - -O.2V to +O.35V 

Pin B, G. or Q 11"'----'- - ----- -0.2V to +O.35V 

----l I ___ -5.56V to -12.4BV 

Pin K, H, or R ,.... ___ -,- - - -- -O.2V to +O.35V 

L-. --- -5.56V to -12.4BV 

Pin E, C, or D' U ______ -=== -0.2V to +O.35V 

'Circuit delay is not shown. -5.56V to -12.4BV 

Figure 88. CD Card 

cator when the input to the driver is negative. There 
are six circuits per DEA card. 

OED 
The circuit on the standard cable driver (DED) card 
(Figure 92) accepts an SDTRL input and converts it to a 
C level to drive a transmission line with 91 to 120 ohms 
characteristic impedance. The line must be terminated 
with a standard cable terminator card. There are four 
circuits per DED card. 

DEF 
DEG 
DEH 

DEJ 
DEK 
DEL 

DGT 
DGU 

DGV 
DGW 
DGX 

DGY 
DGZ 
DHA 

The SDTDL high and low speed circuits on these cards 
(Figures 93 and 94) accept negative inputs to perform 
-AND invert functions. When their collectors are tied 
common with other Similarly used circuits, +OR opera­
tions following the -AND input functions are per­
formed. With positive inputs, +OR invert functions are 
executed. When the collectors are tied common with 

N, B 
C 

G, C, P, A 

E, F, H, D 
CRZV 

Input Pins 

11"'" ____ -,- - - OV 

---.l L ___ -6V to -12V 

l r--- +1.4V to +6.3V 

Output Pins' L.. _______ -'. - - -5.5V to -6.3V 

'Circuit delay is not shown. 

Figure 89. CRZV Card 

84 

Sense Lines 
(from memory 

Core Signal 

Strobe 

G H 

A 

B 
SA 

"T' Q DBX 

two-stage 
direct-coupled 
differential 
amplifier 

E 

One ____________________ +35.8 MV 

I (at strobe time) 

I 
I 
I 

I 
I I 
: y strobe time 

, ¥: 

Zero +25.0 MV 
- - - - - -- (at strobe time) 

r--- +.5 to -.5V 

- - - --- -B.7 to -13.5V 

Figure 90. DBX Card 

other similarly used blocks, -AND operations following 
the input +OR functions are performed. The circuit can 
also function as a latch. 

The circuit arrangements on each of these cards 
diHerin: 

1. the number of inputs required to produce an ac­
tive output 

2. the speed at which the operation is performed 

3. some can be "dotted" (collector load resistors), 
others cannot. 

The fundamental principles of -AND and +OR opera­
tions can be applied to each card. 

R, Q, L, F, P, G 
DI 

A, B, C, D, E, K 

Input Pins 

Output Pins· 

Current requirements: 

DEA 

r ---O.65V to -O.IV 

'--____ -1. - --6.85V to -12.48V 

,.....-----, - - --1. 9V 

L----12 .0V 

Input 2.98 ma when the voltage is at -6.B5V 

'Circuit delay is not shown. Output 33.40 ma when the voltage is at -1.9V 

Figure 91. DEA Card 



D, C, B F 
DL 

DED 
A E G H 

JTL 

Input Pins --- -O.IV to -O.65V 
I 
I 
I 
I -- -- -6.87V to -12.48V ---r--
I 
I 

Output Pins I 
I 
I 

I I 
I I 

I 
--r ~--- -- ---.1232V to -3.07V 

turn on delay l.- I I 

I I I 
25 to 31 nsec 

~ :-- turn off delay 
3 to 6 nsec 

Current Requirements: Input 0.55 ma when the voltage is at -O.65V 
2.67 ma when the voltage is at -6.87V 

Output -13.5 ma when the output voltage is negative 
-0.08 ma when the output voltage is positive 

·When the output level is positive, the circuit appears as a high impedance 
current source with 0.08 rna conventional current flow from the driver. 

Figure 92. DED Card 

OEM 

An SDTDL bi-stable voltage mode trigger is located on 
the DEM card (Figure 95). The trigger may be used in 
binary operation with both ac inputs common, or it 
may be used with separate ac inputs. The ac inputs re­
spond to positive voltage shifts. The gates are condi­
tioned by positive levels. The dc set and reset inputs 
require negative levels. The gates can either be driven 
sparately or tied to their respective collectors. The dc 
set and reset inputs are tied to ground when not in use. 

Gate levels must be up for 150 to 200 nsec before the 

set pulse arrives (Figure 96). The set pulses must swing 
positive at least 5.16 volts in 70 nsec. A noise pulse that 
swings 1.5 volts or more on a set input in 20 nsec may 
change the trigger state. 

OEQ 

The SDTRL multiple unit package #3 on the DEQ card 
(Figure 97) consists of a + AND (-OR) driving a power 
inverter. There are three circuits per DEQ card. From 
one of the three circuits, the output from the input 
+ AND ( -OR) function is available. 

Card Circuit Speed Number of Inputs Call ectar Load Circuits per Card 

DEF high 2 Yes 4 
DEG high 2 No 4 
DEH high 3 Yes 3 
DEJ high 3 No 3 
DEK high 2 Yes 2 
DEL high 2 No 2 
DGT low 2 Yes 4 
DGU low 2 No 4 
DGV low 3 Yes 3 
DGW low 3 No 3 
DGX low 5 Yes 2 
DGY low 5 No 2 
DGZ low 10 Yes I 
DHA low 10 No I 

Figure 93. High and Low Speed SDTDL Circuits 
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-BLJE- BL--.S -A 
--c 
--0 C"l....r 

-BLJE- ~ --c 
E~ 

--0 

-F F J L +OA 

G~ Input Voltage levels 
-G M ~ H Positive -.IV to -.65V 

~ Negative -5.BIV to -B.BV 
-H 

+OA K 

-K L ~ 
-L M'--1 Output Voltage Levels 

-N 
N-, 

Positive -.IV ta -.65V 
-AO r Negative -5.8IV to -B.BV 

-p ~ 
Q 

'--J -Q 
-AO ----v-

-R ~ 
Output 

Figure 94. SOTOL Circuits 

DEY 
The SDTRL multiple unit package #10 on the DEY card 
(Figures 98 and 99) consists of a drift binary trigger 
with both the ON and OFF outputs connected to low 
power inverters. An isolated +AND (-OR) circuit with 
three inputs is also available on the DEY card. The sec­
ond level diagram represents the general operation of 
the trigger-inverter circuit. 

DEI 
The AC sets for the on and off states of the drift binary 
trigger on the DEZ card are common (Figure 100). Each 
state must be gate gated separately, however. The sec­
ond level diagram represents the general operation of 
the trigger when all of its inputs are used. (See Figure 
101 for timings.) 

DFK 
The circuit on the DFK card is an emitter follower that 
powers several logic loads without inverting the input 
signal (Figure 102). There are six circuits per DFK card. 

DFS 
The SDTRL low power inverter on the DFS card (Figure 
103) is used to provide drive for up to ten SDTRL logic 
blocks. Five circuits are located on a DFS card. The col­
lector outputs of up to three low power inverters can 
be "dot-oR'ed" if one of the inverters has a collector 
load resistor ( one input on pin Q or P). 
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Gate On 
P 

+A 
A-C set 

B 

o-c set 

Gate Off C 
+A 

A-C reset G 

o-c reset 

-0 

r 
-0 

10 

-B T 

-R 

-c 

+A On A 
state 

+A 

A-

Off 
state 

Q 

_PO 
=~ OEM Q-

Pin A is positive when the trigger is on; negative when the trigger is off. 
Pin Q is positive when the trigger is off; negative when the trigger is on. 

Figure 95. OEM Trigger 

DFV 
The x-y memory driver circuit on the DFV card (Figure 
104) provides a portion of the drive current necessary 
to switch a core in the load sharing matrix switch. 

DFW 
The DFW card (Figure 105) packages a memory driver 
inhibit circuit. A-AND function at the input of the cir­
cuit must be satisfied to meet the necessary driver input 
condition. 

DFY 
On a DFY card is located a drift power gate circuit that 
gates current from four x-y drivers through switch 
cores. The circuit has a +AND function at its input. 
When simultaneous positive levels are applied to input 
pins A and B (Figure 106), a negative output level is 
available at pin D. 

DFI 
A standard cable terminator circuit is packaged on the 
DFZ card. The circuit provides compatibility with any 
standard cable driver, and the proper termination for 
any standard transmission cable. There are four iden­
tical circuits on one DFZ card (Figure 107). 

DGK 
The 370 nanosecond tapped delay line on the DGK card 
(Figure 108) is driven by an "S" level from a low power 
inverter. The delay line drives one low power non­
inverting driver. The delay line is tapped at 310, 330, 
and 350 nanoseconds. The output is terminated by a 



I. Pin P 

2. Pin B 

3. Pin C 

4. Pin G 

5. Pin R 

6. Pin 0 

7. Pin A 

8. Pin Q 

1&2 

n ----------------------0. I V to -0.65V 

----- -5.8IV to -7.6V nn-------- _n __ --- -- --- -- -- -O.IV to -0.65V 

--- --- -5.8IV to -7.6V 

~------ ------ - ------- -- -O.IVto -O.65V 

----- -5.8IVto-7.6V 

n---------- ----- ----- --. -O.IVto -O.65V 

-----'. 1... ---------------- -5.8IV to -7.6V 

_____ .. -- -O.IV to -O.65V 

U_ ----- -- ------ ---. -5.8IV to -7.6V 

________ ~ --- -O.IV to -O.65V 

U_ --- ----------- -5.8IV to -7.6V 

1&2 5 
- - - - - -- - - - - --- - -- -O.IV to -O.65V 

..,6'--____________ -5.8IV to -7.6V 

6 
..._------------ -O.IVto-O.65V 

- - - -- -- ----- - ---- -5.8IV to -7.6V 

Figure 96. DEM Timings 

G, Q, C 

K F B 

L, E, P 

+A 

DEQ 

A, R, 0 

IP 

DEQ 

L-___________ H* 

OV to -O.6V Pin G, Q, or C~P'----""'" - - -- - - - ---

-6.87V to -12.4BV 

-- -- -- OV to -O.6V Pin K, F, or B ~ 

-6.87V to -12.48V 

Pin L, E, or P - -- ----- --. OV to -0.6V 

-6.87V to -12.48V 

Pin A, 0, or R*· -0.50V 1 ____ ---- ------

-6.87V to -12.4BV 

Pin H* -O.05V to -O.45V 

-- ---- ------ -6.87Vto-12.4BV 

*Output is available anly if input pins G, K, and L are used. 
** Circuit delay is not shown 

Figure 97. DEQ Card 
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D-C reset 

Gate Off 

+A +0 

A-C reset 
A 

Gate On K 
+A 

A-C set H 

Pin B is pasitive when the trigger Is aff; negative when the trigger is on. 
Pin F is pasitive when the trigger is on; negative when the trigger is off. 

EQUIVALENT TRIGGER-INVERTER CIRCUIT ON DEY CARD 

=:rrl rfIlD­
~J~ 

-E rrl rf'lc­
=~~BJ~ 

-Q[dA G-
·-R 

-l DEY 

AlD REPRESENTATIONS OF CIRCUITS ON DEY CARD 

Figure 98. DEY Card 

resistor equal to the characteristic impedance of the 
delay line. 

DGM 
The DGM card (SDTDL) multiple package #1, modified, 
packages two identical circuits. Each circuit makes up 
a latch configuration (Figure 109) that drives two 2-way 
SDTDL blocks. The "set" sides of the latches consist of 
double level diode lOgic, and the "set" diode appears at 
the output of the memory sense amplifier card (DHM). 

A negative input to the "set" pin (F) of the latch will 
tum the latch on. A negative level will be applied to 
pin 2. If either input at pin Q or R is negative, a posi­
tive level will appear at the corresponding output pin. 
A positive level at pin L will reset the latch. 

DHE 
The SDTRL single shot circuit on the DIlE card (Figure 
110) provides an output pulse of a desired duration in­
dependent of the input pulse width. A timing range of 
0.15 usec to 65 msec is available. 
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C Off Output 

Off Out ut 

D On Output 

On Output 

DHN 
The drift strobe driver on the DHN card (Figure 111) 
provides the required Signal to strobe 32 sense ampli­
fiers at the proper time. 

KG 

The KG card (Figure 112) houses two isolated, but iden­
tical, CTRL read-write voltage mode #2 drivers. 

TAM 

One voltage mode, saturating drift, binary trigger is 
located on the TAM card (Figure 113). The second level 
diagram represents the general operation of the trigger 
when all inputs are used. A lOgiC inverter and two­
input or three-input logiC blocks may be "dotted" with 
each collector. 

A noise pulse with a rise time of less than 20 nsec and 
an amplitude of 2 volts or greater on an ac input may 
cause the trigger to change states if the gate input is 
positive. A noise pulse that allows the dc set input to 
shift 2 volts or more below ground may also cause the 
trigger to switch states. Figure 114 shows TAM timings. 



I. Pin K --------- OVto-.5V 

-6.87V to -12.48V 

2. Pin H -.IV to -.5V 

-6.87V to -12.4BV 

3. Pin E _--,n--- ----- ---- OV to -.5V 

-6.87V to -12.48V 

4. Pin A 
~n----------~~ 

-.IV to -.5V 

-6.87V to -12.4BV 

5. Pin P OV to -.5V 

-6.87V to -12.48V 

Pin F 
1&2 1&2 

6. ------- -.IV to -.5V 

5 -6.87V to -12.48V 

6 
7. Pin D -.IV to -.5V 

-------- -6.87V to -12.4BV 

8. Pin B -.IV to -.5V 

-------- -6.87V to -12.48V 

9. Pin C 
8 8 ------- -.IV to -.5V 

8 -6.87V to -12.48V 

Figure 99. DEY Card Timings 

D-C set 

Gate On A-Q K H-D 
On* 

+A -0 +A On Output 
State 

G-R 

A-C set 

G-R E-C Off** 
+A -0 +A Off Output 

State 
Gate Off F-L B-P 

D-C reset 

* On output is positive when the trigger is on; negative when the trigger is off. 
** Off output is negative when the trigger is on; positive when the trigger is off. 

Figure 100. DEZ Card 
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Pin A-Q 1---- ------ ------- -O.SVto OV 

- - -12.48V to -6.87V 

Pin G-R 

Pin F-L 

Pin K 

Pin B-P 

Pin H-D' 

J 
Pin E-C' 

'Circuit delay is not shown. 

Figure 101. DEZ Timings 

G, H R D E F 

InputPins/ 
I 
I n 

DE 

DFK 

__ -i
l 

I 

turn on delay -.J :.--
12 nsec (max) 

-- - - - - - - - - - - -O.SV to OV 

- - - - - -O.SVto OV 

LC __ _ 

L, B, A, C, Q, K 

t---- OVto-.7V 

I -6.87Vto-12.48V I 
I 

-+J 
I 
tE-- tUrn off delay 

10 nsec (max) 

-O.SV to OV 

-O.SV to OV 

-12.48V to -6.87V 

-O.SV to OV 

-12.48V to -6.87V 

-O.SV to OV 

-12.4BV to -6.87V 

-O.SV to OV 

-12.4BV to -6.87V 

Current requirements: Input 0.61 rna when the voltage is at -7. 37V 
Output 14.8 ma when the voltage is at -6.87V 

Figure 102. DFK Card 
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A, L, K, Q, P 
IP 

F-H, G-R, E-B, D, C 

DFS 

Input pins J L -6 .8N to -12 .48V 

-.5 to OV 

-.5V to OV 

-6 .8N to -12 .48V 

Current requirements: Input .67 ma when the voltage is at -.50V 
- 2.68 ma when the vol tage is at -6. BN 

Output -14.43 ma when the voltage is at -6.8N 
-4B.30 ma when the voltage is at -.50V 

• Ci rcui t de lay is not shown. 

Figure 103. DFS Low Power Inverter 

Pin B 

Pin D 

-Bjol 
~D-

~----- -OVto-.65V 

~ 1'-____ -
I I 

I 1 I I 
I I I 
~I I ------DeterminedbyLoad 

I 1 I ----B.2Vto-II.5V 
Turn On I I I I I 
Delay ~ *- I I I 
75 nsec (max}1 I I I -.I ~ Fall Time 

~ ~ 1 I I 3B4 nsec {max} 
I I 1 I 

Rise Time ~ *- Turn Off Delay 
154 nsec (min) I I 36 nsec (min) 

Current requirements: Input 12 ma when the voltage is at -.65V 
o ma when the voltage is at negative level 

*When the input level is negative, the driving transistor 
(which has no load resistor) is off. 

Figure 104. DFV Memory Driver 

UD C D 
DFW 

Pin C ~--~Vto-.B4V 

Pin B ~ ___ OVto-.84V 

I I ---
I I Determined By Load 
I /1 I ,,----

--:----11-'1 I I i ~--- -8.2Vto-I1.5V 
Turn Off D.elay ~ ~ I I I I 
B5 nsec (mon) I I 1 F II T· I I I a Ime 

Rise Time I I ~ *- 200 nsec (max) 
23B nsec (min}....i i+" I I Tu;n Off Delay 

-.I ~ 110 nsec (max) 
Current requirements: Input 6.3 ma when the voltage is at -O.B4V 

o ma when the voltage is at negative level 
'When the input levels are negative, the circuit is off and has no load resistor. 

Figure 105. DFW Memory Inhibit Driver 

G H 

--fGPf 
~ o--r 

Pin A 

Pin B 

Pin D 

Turn On Delay 
230 nsec (max) 

J 
OV to -.65V 

-5.0V to -12.4BV 

~ __ OVto-.65V 

1 I I -- Open 

~I I 1 -- +B5.0Vto +55.0V 
I I I 
I /- ____ +14.5Vto+I1.5V 

I I I I Tum Off Delay 
I 1 ~ ~ 300 nsec (max) 

--->I ~ 
Current requirements: Input (Pin A) 0 to I ma when the voltage is at -.65V 

3.9 ma when the voltage is at -5.0V 
(Pin B) 6.3 ma when the voltage is at -.65V 

o ma when voltage is at negative level 

Figure 106. DFY Power Gate 
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Cab I e Input Pi ns 

Gate Input Pi ns 

Cable Input Pins 

Gate Input Pins 

Output Pins 

Q, E, H, 0 

P, F, R, K 

G<>-r<> J 

= 

J 
~ 

Turn On Delay 
291 nsec (max) 

I 

-A 

OFZ 

I 
I 
J--

B, C, L, A 

I 
-I 

I 
I 

OV to + 1.17V 

-.37V to -6.0V 

- - - - -.65 V (min) 

____ -6.87 to -12.48V 

- --- --.4SV to OV 

1 _______ -6.87V to -12.48V 
I I-- Turn Off Delay 

266 nsec (max) 

Current requirements: Input (cable input) 13.44 ma when the voltage is at -.37V 
(gate input) 1.13 ma when the voltage is at -6.87V 

Output 4.44 ma when the voltage is at -6.87V 

Figure 107. DFZ Cable Terminator 

Pin L 

Pin A 

r-------

DCB 

I 

I 
I 
I -= L _______ 

~ DGK A 

Driver 
(non-
invert-
ing) 

----

B - Q 
0- Q 
C-Q 
E - Q 

---, 
I 
I 

A 

I 
I 

__ J 

310 nsec 
330 nsec 
350 nsec 
370 nsec 

~---------""- - -- --- - -O.lV to -O.6V 

-- - - -8.15V to -12 .48V 

~-------_r-_,- - --- -O.lV to -O.6V 

--.:..-_1 ~--7.37V to -12.48V 
1 I 

--: 01 1--
I I 

01 = .33 to .52 nsec + delay 
02 = .33 to .46 nsec + delay 

-; 02 
I 

I 

l.-
I 
I 

Current requirements: Input 8.37 ma when the voltage is at -8.15V 
Output 0.61 ma when the voltage is at -7.37V 

Figure 108. DGK Delay Line 
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Input pins 

Pin P' 

A-E 
-AO 

DGM 

---.IVto-.65V 

- - - - ------S.Svto -5.S1V 

-- -- ---- --- -.IV to -.65V 

--- -S.SV to -5.SIV 

-. -.IV to -.65V 

-- -- - ---- -S.SV to -5.SIV 

'---------~I- ______ ~ ~ ~~I. ~;:O-~:~:I v 

'--____ --Jlh __ ---- ---~~~ ~~::;:O-~:~:IV 

L 
K 

B 

-I~ 

1
- -- -- _____ n -- -.IV to -.65V 

L... --------- -S.SV to -5.SV 

---- ------- -.IV to -.65V 

--- -S.SV to -5.SIV 
-.IV to -.65V 

----- - --- - -- -S.SV to -5.S1V 

ss P 

DHE 

-----O.IVto-O.6V 

- - -- - ---- - - - - - -6.87V to -12.4SV 

t":========::] ----- -O.IV to -O.6V __ --JI- -L 
. ----- -6.87V 

-IO.55V (with feedback loop) 
-12.4SV (without feedback loop) 

Current requirements: Input 1.48 ma when the voltage is at -6.87V 
Output 2.95 ma when the voltage is at -6.S7V with feedback loop 

4.44 ma when the valtage is at -6.S7V without feedback loop 

·Circuit delay is not shown 

Figure llO. DHE Single Shot 
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8, A 
SA 

D, E 

DHN 

SDTDLI-----l Strobe I-----l 32 
Sense 
Amps 

circuit Driver 

Input Pins 

Output Pins 

38 to 25 nsec -+J 
I 

I 
I 

--- OV to -.7V 

-11.69V to -12.67V" 

~------..!-,:- - ---- determined by load 

I 
I 
I 
I 
I 

I 
I 
I 
I ; --- -.9.35V to -11.62V 

-.,I .-- 143 to 98 nsec 
I 

74 to 58 nsec ....J ....J '-- 45 to 28 nsec 

Current requirements: Input 14.7 ma when the voltage level is positive 

Output 65.0 ma when the voltage level is negative 
determined by load when the voltage level is positive 

"The driver is a SDTDL block without a collector load. 

Figure 111. DHN Card 

Gate (pin 8 or G)* 

Set (pin A or H) 

Output (pi nCar E) 

A, H 
8 G 
D F 

D 

KG 

C, E 

+0.35V to -0.20V 

-5.46V to -6.24V 

-----, -- +O.35V to -O.20V 

~-----.....I(------- -5.46Vto-6.24V I 
I 
I 
I 

------i:...J(j 
" I 

turn on delay 
0.3 usee 

rise time 
0.20 usee 

-: '- I 
I 
I 
I 

I 
I , 
I I 
I I 

I 
-.J , .... , 

+5.76V to +6.24V 

~ ------- -5.36Vto-5.94V 

," I: 
I, 
II 

" I' 
II 
I' 
I' 

.. :.- fall time 0.10 usee 
I, 

-. ~ turn off delay 0.37 usee 

*Gate input must be conditioned 0.5 usee before the set pulse is applied. 

Figure 112. KG Card 
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D-C Set 

A-C Set 0 
+AO 

lc 
~A On P 

On Output 
-0 +A 

state 

A-C Set 
---E +AO 

Gate 
---F 

D-C Reset 

A-C Reset 
+AO l H 

---Q 

B 
Off Output 

Gate Off ---R -0 +A 
state 

A-C Reset 
---L +AO 

~K 

-T~r--A T 
-E 
- F TAM 
-C 

-Qcr--R 
-L 
- K TAM 
-H 

Figure 113. TAM Logic 

Pin Aor E J ,----------------------- o to -.5V 

-6.87V to -12.48V 

Pin 0 or F n--nn __ n __ nn __ ------~~ o to -.5V 

-6.87V to -12.48V 

PinRorK --------------- Oto-.5V 

-6.87V to -12.48V 

Pin Q or L ____ ~r--l-----------------~ o to -.5V 

-6.87V to -12.48V 

Pin C u ___________ ~ o to -.5V 

-6.87V to -12.48V 

Pin H o to -.5V 

-6.87V to -12.48V 

Pin P 

J 
o to -.5V 

-6.87V to -12.48V 

Pin B l -------- -6.87Vto-12.48V 

o to -.5V 

Figure 114. TAM Timings 
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Reference Information 

IBM 1411 CE Console 

Address Display 

Manual controls on the CE console (Figure 115) display 
the addresses in the registers for checking purposes. A 
rotary switch selects the particular register for display. 
After the switch setting selects the register, pressing 
the address-display switch on the CE console starts the 
move and display operation. The selected-address reg­
ister is gated out to the address bus and set into the 
STAR, where the latch outputs turn on the indicator. 

Another control impulse, which the address-display 
switch initiates, inhibits the other registers that are not 
selected by the rotary address-selector switch. 

B Character Select Switch 

The B character select switch permits gating out any 
one of the four positions of the B data register to the 
B channel indicator for visual checking. The switch 
must be reset to normal position (1) for normal opera­
tion or a B character-select error occurs (Systems 
15.30.01). 

Portable Controls 

The portable controls plug into the six-position pin jack 
on the CE panel to provide a portable control for cycling 
the 1411 CPU. 

This control permits single-cycle operation to be 
executed for CE checking purposes. 

Start: The start key operation is normal. 
Stop: The portable stop key parallels the console stop 

key in function. 
Reset: The reset key is on the portable control unit. 

The control that this key initiates is parallel to the con­
sole computer-reset function. 

Address Stop and Scope Sync 

The storage-address stop switch and sync-control ro­
tary switches (Figure 116) provide manual control for 
selecting a particular address location to initiate a stop 
or a scope sync signal. 

A toggle switch controls the address stop for ON or 
OFF operation. The sync hub is effective at all times. 

The address-selection switches are effective through 
the four low-order positions of the storage address reg­
ister. The stop, or scope signal, can be further condi­
tioned by a scan-gate switch (Figure 117) for the scan 
mode desired (Systems 14.17.17-19). 
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System Voltages 

Every two months check the voltage levels with a dc 
meter at the laminar bus on each frame. Re-adjust any 
voltage out of tolerance. 

IBM 1411 Voltages 

VOLT- TOLER- LOCATION POWER REMARKS 

AGE ANCE SUPPLY 

+30M ±4% llB3 J01L 7 Each storage unit has 
(Figure the +30 and +60 volts 
ll8) set at an optimum 

working voltage. 
Tolerance is ±4% 

+60M ±4% llB3 E01Q 8 from this voltage. 
+30 ±4% TBll-B9 10 TBll is located under 

the core array on the 
card side of 1411. 

-36 ±4% TBll-B8 11 
-48 ±4% TB11-Bl 14 
+12 ±4% LB(All 12 PS12 also feeds +12 
(Marg.) frames) to sense amps. This is 

not marginal. 
- 6 ±4% LB-B8 9 

(Figure 3) 
-12 ±4% LB-B1 1 
-12 ±4% LB-C1 & D1 2 
-12 ±4% LB-D3 3 
-12 ±4% LB-B3 4 
-12 ±4% LB-C3 5 
-12 ±4% LB-C7 6 
-12 ±4% LB-D7 13 

IBM 1414A Voltages 

VOLT- TOLER- LOCATION POWER REMARKS 

AGE ANCE SUPPLY 

- 6 ±4% LB-A8 1 
(Figure 
119) 

+ 6 ±4% LB-A7 2 
-12 ±4% LB-A3 3 PS3 is used with 1414 

IV only. Otherwise, 
A3 is wired to Al 
(-12 from 1402-2). 

-12 ±4% LB-A1 PS on right- side of 
1402-2. 

+12M ±4% LB-A5 PS on left side of 
1402-2. 

-20 20-22 14A2 PS on left side of 
A280-R) 1402-2. 

-60 58-60 1402-2 PS on rear of 1402-2. 
CE Panel 



ACH 
CYC SEL B 

A ER 

B 

C A WM 

D d C 

E E B 

F F A 

8 

4 

I 2 

X 1 

ADDR STOP 

ON 

® 
OFF 

SCAN GATE 

NO 
1ST 

2ND 

A 

ER 

WM 

C 

B 

A 

8 

4 

2 

1 

ASS EM OP 

ER 

-
WM WM 

-
C C C 

-
B B B 

-
A A A 

-
8 8 8 

-
4 4 4 

-
2 2 2 

-
1 1 1 

B CH CHAR SEL 

BO BIB 2 

NORMAL B3 

MODADDR 

ER 

C 

B 

A 8 

8 4 

4 2 

2 1 

1 0 

THOUSANDS HUNDREDS 

5 5 

7 

0 

MATRIX INDEX 

H X1A B B 

32 33 A A 

STOR ADDR REG 

8 8 8 

4 4 4 

2 2 2 

1 1 1 

0 0 0 

8 8 

4 4 

2 2 

1 1 

0 0 

~ 
I 

TRANSFER ADDRESS TO 
STORAGE ADDRESS REGISTER 

TENS 

4 
5 

0 

8 

UNITS 

5 

ADDR STOP - SCOPE SYNC 
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TAU Voltages 

VOLT- TOLER- LOCATION 

AGE ANCE 

- 6 ±4% LB-D8 

-12 ±4% LB-Dl 

+12M ±4% LB-D5 
+12 ±4% LB-D7 

IBM 1405 Voltages 

VOLT- TOLER- LOCATION 

AGE ANCE 

+30 ±4% N Laminar Bus on 
file electronic gate. 

+6M ±4% Q 
-12M ±4% R 
- 6 ±4% K 
-36 ±4% P 
-48 ±4% B 13N 

Check Test 

REMARKS 

Right side, card side 
of TAU. 
Left side, card side 
of TAU. 
Wiring side of TAU. 
Same power supply 
for both + 12 M and 
+12. 

REMARKS 

See Figure 119 for PS 
locations. 

-48 supply is located 
behind relay gate. 

Before any tests are run during s<2.heduled maintenance, 
be sure that the error-detection circuits are functioning 
properly. Do this by completing the check test. 
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Procedure 

With the system in the run mode, press the computer 
reset. Then, while pressing check-test-l switch, press 
the start key. All check lights should come on, and an 
error type-out should occur. Press program reset. Then, 
while pressing check-test-2 switch, press the start key. 
Again, all check lights should come on, and an error 
type-out should occur. Repeat the procedure with 
check-test-3 switch. The same results should occur as 
for the previous tests. 

Marginal Voltage Tests 

The following tests should be done every two months. 
Every six months these same tests should be run with 
the marginal supplies increased instead of reduced. 

SYSTEM TESTS 

1. Reduce the 1411-C frame marginal supply (marginal­
check jack J-3) to 3 volts below nominal. Check that 
display and alter modes operate correctly. 

2. Reduce the marginal supply to 3 volts below nom­
inal and run the follOWing programs: 

FRAME PROGRAM 

1411 01, J3, and J4) CS39-46 
1411 C and D 03 and J4) MOOlB 
1414 A (MCA) MOOlB 
1414 C (MCC) MOOlB 
1414 D T004B 

TIME APPLICABLE TO 

3 min. 
3 min. 
3 min. 
3 min. 
1 pass 

All systems. 
All systems. 
1414 III or IV. 
1414 IV. 
1414 I or II. 
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Figure 118. Laminar Bus Pin Locations 

3. Reduce the marginal supply (+6M and -12M) 1.2 
volts below nominal on each 1405 and run program 
DOO4B for 5 minutes for each voltage. Only one volt­
age per 1405 can be varied at a time. 

mM 1411 CORE STORAGE TEST 

1. Reduce the + 12 marginal supply to +9 volts and run 
diagnostic program CS39-46 (Memory Worst Pattern). 
While the program is running adjust the +60 and +30 
volt supplies ±6%, one voltage at a time, for approxi­
mately two minutes each. The 6% is figured from the 
optimum working voltage. 

Marginal Frequency Test 

Once every six months check system operations at in­
creased oscillator frequency for marginal characteristics. 

Test procedure is as follows: 
1. Substitute a 1.5 mc oscillator card for the standard 

oscillator card in chassis 1411 C 2, location H 07. 
2. Adjust the clock pulse delay-line so that the first 

and second clock pulses are 333 ±40 nanoseconds wide. 
The interval from the 10% point of the rising edge of 
the second clock pulse to the 10% point of the rising 
edge of the first clock pulse is 333 ±80 nanoseconds. 
The clock pulses should be measured at the output of 
the clock-pulse trigger inverters. 

3. Run diagnostic program CS39-46 for 3 minutes at 
marginal voltages of 1.5 volts above and below nomi­
nal, using J1, J3, and J4. 

4. Replace the standard oscillator card and re-adjust 
the clock pulse delay-line so that: 

a. the second clock pulse is 375 ±50 nsec. 
b. the first clock pulse is 375 ±50 nsec. 
c. the interval between the 10% point of the rising 

edge of the 2nd clock pulse and the 10% point of 
the rising edge of the 1st clock pulse is 375 ±100 
nsec. 
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Figure 119. IBM 1405 and 1414A Power-Supply Locations 

Single Shot 
Check all single-shot timings every six months. Re­
adjust any timings that are out of tolerance. 

IBM 1411 Timings 

Six of the nine Single-shot timings can be checked by 
entering the follOwing program in position 00001. 

v vv v v v 
U % U 1 M 2 F J M % TO 201 W B 002 . 

Starting in position 00201, enter a short record fol­
lowed by a group-mark with word-mark. Place the sys­
tem in the 1401 mode and have a tape drive set to unit 
one on channel one. Ready the 1403 printer and set the 
check-control switch to RESET and RESTART. 

SINGLE SHOT TIMING TOLERANCE TEST POINT LOGIC 

Unit Control Insn 25 ~sec ±20% llD3 HllP 13.71.04 
RO delay 
First I/O Cycle 
Ctrl 

6 ~sec ±20% lID3 J12P 13.70.03 

Forms Stacker Go 20 ~sec ±20% 11D3 C26P 13.70.04 
Cons Check Strobe 20 msec ±20% 11C4 B06P 45.50.01 
Interlock 
1401 Stop and Wait 3 ~sec 
Automatic Com- 1 ~sec 
puter Reset 

±20% 
±20% 

lIDI K20P 12.60.20 
11D3 J16P 13.42.10 

The following two single shots can be checked by pressing 
computer reset. 
Comp Rst Clock 25 ~sec 
Start 

±20% 11C4 B26P 12.65.01 

Delayed Reset 20 msec ±20% 11C4 B17P 12.65.01 
The last single shot can be checked by using the address display 
operation on the 1411 CE panel. 
Set Mem AR 25 msec ±20% 11B2 B27P 14.17.16 



IBM 1402-2 Attachment Timings 

These timings can be checked off-line by using the se­
lected read buffer off-line mode. 

SINGLE SHOT 
Rd Request DIy 
Pch Request DIy 
Brush Driver 
1401 Mode 

TIMING 
100 ",sec 

1 msec 
250 ",sec 
7.5msec 

TOLERANCE 
±20% 
±20% 
±20% 
±10% 

IBM 1403 Attachment Timings 

TEST POINT LOGIC 
14A4 FllG 52.10.07 
14A4 C04R 52.10.14 
14A4 FlOG 52.10.07 
14A4 F12G 52.10.08 

These timings can be checked off-line by using the 
printer-selected off-line mode. 

SINGLE SHOT 
PSS-Trigger 
Gate 

TIMING TOLERANCE TEST POINT LOGIC 
500 ",sec +10 14A3 G12C 53.30.02 

-25 ",sec 
PSS Set Line 
Blanking 
Emitter 
Single Space 
(See Note 1.) 

325 ",S0C ±20 ",sec 14A3 G13C 53.30.02 

1 msec ±50 ",sec 14A3 G11C 53.52.02 
As specified on tag 14A3 D14C 53.55.01 
located on T -frame. 

N OTE1: Set carriage switch to single space. Check single-space 
SS and set for optimum horizontal print alignment 
(4 to 6 msec). If this SS is readjusted, check the de­
celerate SS. 

Double Spacc 9 msec ±.5 msec 14A3 D13C 53.55.01 
(See Note 2.) 

NOTE 2: Set carriage switch to double space. 
Triple Space 15 msec ±.5 msec 14A3 D12C 53.55.01 

(See Note 3.) 
NOTE 3: Set carriage switch to double space. Wire D13L to 

Dl2L. 
Decelerate See note 4. 14A3 GlOC 53.55.03 

NOTE 4: Before timing the decelerate SS, make certain that 
the single-space SS has been set properly. Set carriage 
switch to single space. The decelerate SS is then set 
for the shortest time consistent with good horizontal 
print alignment (approximately 16 msec). 

Tape Adapter Unit Timings 

All of these timings can be checked using any write 
operation off-line. 

SINGLE SHOT TIMING 
Start 2 msec 
CE Pulse 10 ",sec 
Delay 50 ",sec 
Erase 10 ",sec 
RC 7 reset .4 ",sec 
Delay Counter Reset 1.5 ",sec 
WDD 60 1.5 ",sec 
WDD 20 1.5 ",sec 

TOLERANCE 
±15% 
±15% 
±15% 
±15% 
±10% 
±1O% 
±10% 
±10% 

IBM 1011 Attachment Timings 

TEST POINT LOGIC 
14Dl Dl4P 60.58.10 
14Dl Dl5P 60.58.10 
14D1 D16P 60.58.10 
14Dl D21P 60.58.10 
14DB F03P B9.1O.31 
14DB F04P B9.30.31 
14DB F05P B9.30.50 
14DB F06P B9.30.51 

These timings can be checked off-line by using paper­
tape-reader (option 4) selected off-line mode. 

SINGLE SHOT 
End of Sean 
Pt Scan Req 
Ready (See note.) 

TIMING 
2 ",see 

10 ",see 
5 ",sec 

TOLERANCE 
±1O% 
±10% 
±1O% 

TEST POINT 
14C5 F12P 
14C5FllP 
14C5 F13P 

LOGIC 
55.10.05 
55.10.07 
55.10.06 

NOTE: Wire F17B to F13B. Press reset and start to impulse 
Ready single-shot. 

Delay Lines 
Check all delay-line timings once every six months. Re­
place the delay line for any timing out of tolerance. The 
clock pulse delay-line is adjusted as explained under 
Marginal Frequency Test, step 4. 

The timings and tolerances below refer only to the 
delay line itself (pins L to E). The transistor circuits 
following the delay line (pins Q to A) introduce addi­
tional delay. 

INPUT OUTPUT TIMING TOLERANCE LOGIC 
llB4Hl4L H14E 425 nsee ±5% 39.10.01 
11B4 H11L H11E 280 nsee ±5% 39.10.01 
11B4J09L J09E 1100 nsee ±5% 39.10.01 
11B4K10L KlOE 280 nsee ±5% 39.10.02 
11B4K03L K03E 150 nsee ±5% 39.10.02 
11B4 G07L G07E 1200 nsee ±5% 39.10.02 
11B4 J12L J12E 280 nsee ±5% 39.10.03 
llB4 J15L J15E See note. ±5% 39.10.03 
11B4K13L K13E 425 nsee ±5% 39.10.03 

NOTE: The timing of this delay line depends on whieh pin is 
wired to pin Q. L to Q is 0 nsee, B to Q is 50 nsec, 
C to Q is 100 nsec, D to Q is 150 nsee, and E to Q 
is 200 nsee. 

Service Aids 

General 

STOPPING ON ERRORS 

If it is desirable to stop the CPU clock on a specific con­
dition, remove the output of the STOP latch from the 
clock circuit. The clock may then be wired to stop on 
the desired condition. Never allow the clock to stop 
with the second clock pulse on, because core storage 
resistors may be damaged. 
CAUTION: Be sure to restore the circuit to normal to 

prevent undetected errors. 

FORCING SIGNALS 

It is permissible to force a solid +8 Signal by wiring the 
required pin to ground. However, if a -8 level is de­
sired, the specified pin must not be tied directly to a 
-12 voltage. Instead, a 4,700-ohm resistor must be 
placed in the jumper circuit to provide the required 
load to the circuit. 

VOLTAGE JUMPERS 

Exercise care when working around the wiring side of 
any chassis to prevent dislodging any voltage jumpers. 
These can be easily dislodged because they have clip-on 
terminals. 

SHORTED DE LOGIC BLOCKS 

When a shorted DE block is encountered, always check 
the preceding card. If the short was caused by a down 
level, the preceding circuit may be damaged. 
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LOGIC LEVELS 

Never ignore slight variations in levels. A poor level 
may cause intermittent failures. Marginal checking will 
help locate this type of failure. Any +8 level lower than 
-.75 volts, and any -8 level higher than -6.85 volts 
may cause failures and should be corrected. 

PULSE WIDTHS 

Very short voltage spikes (glitches) cannot be displayed 
reliably on the Tektronix 310 oscilloscope. The Tek­
tronix 310 is not capable of handling pulses shorter than 
apprOximately 90 nanoseconds. 

OSCILLOSCOPESYNCHRONDrrNG 

Both the 1411 and 1414 1-0 synchronizer CE oscilloscope 
sync hubs may be further conditioned by any desired 
signal to develop the necessary sync for a specific prob­
lem. In the 1411, address stop may be conditioned by 
some other signal to stop the CPU early. Refer to the 
logic diagrams for the pin locations. 

Operations 

ALTER 

If you make a mistake during an alter operation, first 
press the stop key, then press the start key. This allows 
the alter operation to be started at the beginning again 
without doing a display operation. 

LOGIC STEP 

When operating the system in logic step, remember 
that the character appears in the B data register at the 
end OfLGA. 

DISPLAY (FOR ALTER) 

When displaying to set the ALTER FULL LINE CONDITION 
latch, move the right-hand margin stop closer to the 
left-hand margin stop to save time. 

1-0 SYNCHRONIZER CE MODES 

Before returning the system to a customer, be sure to 
clear any storage unit that has been addressed from the 
CE panel. This is necessary because it is possible to 
leave a unit (card reader, PT reader) in the ready status 
with erroneous information in the associated storage 
unit. 

OFF-LINE TROUBLE SHOOTING 

If an 1-0 unit associated with the integrated synchro­
nizer develops trouble when operating on-line, be sure 
to test the unit off-line. It is easier to locate troubles if 
the 1-0 unit is operated separately from the system. The 
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integrated-buffer REGEN and LOAD functions are espe­
cially useful because the storage unit can be operated 
one storage cycle at a time. 

mM 1402-2 CE PANEL 

Be sure to turn all 1402-2 CE controls off before attempt­
ing to address the reader or punch, either on- or off-line. 
If any of these switches are left ON, erroneous feeding 
or reading may result. 

1-0 Printer 

INCORRECT SELECTION OF CHARACTERS 

Incorrect selection of characters may be caused by: 
1. Output-solenoid armature not seated properly at 

pivot point. 
2. Shift Complete line conditioned early by C-3 or 

C-4 contacts out of time (intermittent). 
3. Print head out of home position. 

INCORRECT TRANSFERS 

Transferring invalid characters to storage may be 
caused by: 

1. Transmitting contacts either dirty or out of adjust-
ment. . 

2. C-l out of time. (Transmitting contacts must make 
50 before C-1.) 

CARRIAGE RETURN 

A failure to initiate a carriage return may be caused by: 
1. The right-hand margin stop finger riding over the 

top of the slide on the carrier. 
2. The end-of-line contact not making properly. Ad­

just the contact to .030" when the right-hand margin­
stop finger is riding on the bottom of the rise on the 
slide. Enter one character and the contact should make. 
Enter one more character and the carriage should 
return. 

MISSING PRINT-OUT IDENTIFICATION CHARACTER 

Failure to print the print-out identification character 
may be caused by the carriage return interlock contact 
not unlatching. This may occur more often after a short 
carriage-return where the speed of the carrier is not as 
great as during a long carriage-return operation. 

OPERATIONAL FUNCTION FAILURE 

Failure to perform an operational function (space, 
backspace, carriage return) on output may be caused 
by the linkage between the operational solenoid and 
the operational interposer binding or being too long. 



Card Read-Punch Operations 

BRUSH TIMING 

Always remove the punch- and read-brush connectors 
in the 1402-2 before checking brush timing with the 
1402-2 CE panel. This prevents damage to the brush 
current-limiting resistors. 

READ-IN FAILURES 

To help isolate read-in failures, first check the row-bit 
fuse cards. If the fuses are not blown, try reading in 
with the buffer-inhibit drivers pulled. 

CLOCK OR RING FAILURES 

To locate an 1-0 synchronizer clock error, make the ring 
reset inoperative by wiring -S CLOCK ERROR (Systems 
51.30.03) to ground and allowing the ring to run con­
tinuously. Synchronize the oscilloscope with the 000-
010 trigger output and observe the other trigger out­
puts. The outputs should occur at one-microsecond 
intervals. 

To locate ring errors, make the ring reset inoperative 
and synchronize the oscilloscope with the off side of 
the end-of-scan trigger. Observe the ring-trigger out­
puts (units and tens rings). 

SENSE AMPLIFIER SCOPING 

It is not possible to use the oscilloscope on the sense­
amplifier inputs because the oscilloscope is internally 
grounded while the sense-amplifier input is not refer­
enced to ground. 

PUNCH MAGNET DRIVERS 

When a punch magnet driver is off, its output swings 
from 0 to -20 volts at each cycle point due to the action 
of the circuit breaker. When the driver is on, its output 
remains at 0 volt only during the cycle point when the 
driver is energized. 

IBM 1403 Printer Operations 

DELAY LATCH 

If the cables are removed from the 1403, the print inte­
grated-buffer off-line mode may be used, provided the 
DELAY latch is OFF (Systems 53.23.03). 

HAMMER DRIVER MATRIX 

Never attempt to use the oscilloscope on the hammer­
driver matrix, because it is very easy to damage the 
core storage unit when probing in this unit. All points 
on the matrix are accessible at other locations. 

CARRIAGE TYPE 

If there are less than eight spaces between holes in a 
given channel of a carriage tape, erratic carriage opera­
tion may result. 

Magnetic Tape Operations 

ON-LINE TROUBLE DIAGNOSIS 

If it is necessary to service a tape failure on-line, set up 
sample instructions with fields as short as possible to 
simplify the operation. The IN PROCESS latch (Systems 
13.60.04, 13.64.08) provides a good synchronization 
point for this type of failure. 

TAPE DRIVE POWER 

Power should be ON for all tape drives in a particular 
string. To remove power from a single tape-drive while 
continuing operation of the rest of the tape drives, re­
move the single drive completely and wire the cables 
around to complete the string. This is necessary to in­
sure correct operation of the rest of the units. 

Locations and Voltage Changes 

Component Locations 

There are three different frame configurations in the 
IBM 1410 Data Processing System. The large-chassis 
frames are shown in Figure 120. The tape adapter units 
use the small-chassis frames (Figure 121). The small­
chassis frames are also used for some models of the IBM 

1414 Input-Output Synchronizer (Figure 122). 
A CE panel on any frame is referred to as chassis 8 

of that frame. 

Input Voltage Change 

To change input voltage, change the transformer taps 
at various transformers throughout the system. Be sure 
the power-cord plugs have been removed from their 
wall receptacles. 

TRANSFORMER 

DESCRIPTION LOCATION 

Ferroresonant 1411, 1414 TAU, 
Supply 1402-2, 1414 I/O 

48V Supply 
24V Control 
115V 
Convenience 
outlet supply 

Sync on systems 
wlo 1402-2 
1411 
1411 
1411 

60V Supply 1402-2 

TRANSFORMER TAP NUMBERS 

208v 230v 
OPERATION 

1 and 4 

1 and 4 
1 and 3 
4and5 

Connect wire 
from TB 2 to 
terminal 4 on 
terminal strip 
VRl. 

OPERATION 

1 and 5 

1 and 5 
1 and 4 
3and5 

Connect wire 
from TB 2 to 
terminql 5 on 
terminal strip 
VRl. 
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E CH UNOVLP IN PROCESS 
E C 

NOT CONS INHIBI1 AR RO 
1401 STORE AR OP CODES 
B TO LAST L061C GATE 
A+C CY 

STORE ADDR RE0 OPS RO GATE 
B SYM OP MODE 

C E RO B AR 
CONS RO BAR 

14.71.33.1 

(NO SCAN CTRL)·(ALTER ROUTINE) 
CE RO DAR 

B TO LAST L001C ClATE 
NOT CONS INHIBIT AR RO 
INDEX REQUIRED 
I RIN0 10 TIME 

LOGIC GATE SPECIAL A 
D AR RO CTRL '" ARITH 

DISPLAY ROUTINE 
CONS MX 32 POS 
CONS STROBE 

DI SPLAY + ALTER 
CONS MX 33 POS 

14.71.34.1 
CE RO I AR 
CONSOLE RO TAR 
LOGIC GATE SPECIAL A 
NOT CONS INHIBIT AR RO 

ICY CTRL 
I RIN6 CTRL 
1401 MODE 
NOT 1401 BRANCH LATCH 
NOT BRANCH TO 00001 

NO BRANCH LATCH 

NOT I RING CTRL 

B CY CTRL 
o SCAN CTRL 

INT BRANCH 

----<r..-C-Lt;J 

V 

1\ 

w-
Er>-

~RO B AR 

I> 
}-

RO DAR 

INTR 
BRANCH' B CY CTRL 
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14.71.10.1 
(INDEX A AR ·(lNDEX Gr) 
RD I 5T ADDR TO A'C AR 
1ST ADDR 
INSN RO 6T 
A CY CTRL).(LOGIC GT ~+C 

(ACY . LOGIC GT D+['F) 
STOPPED AT CY .ND 

CONS MODE SW ADDR SET MODE 

14.71.11.1 
ADDR DOUBLE OP CODES 
1ST ADDR 
INSN RO GATE 
2ND ADDR 
RD 2ND AD DR TO B·D AR 

INDEX B AR 
INDEX GATE 
B'E.F CY CTRL 
LOGIC GATE B+C 
B+E'F CY CTRL 
LOGIC GATE D'E+F 
CONS ADDR ENTRY BAR 
STOPPED AT CY END 

14.11.12.1 
1ST ADDR 
INSN RO GATE 
STORE ADDR REGSOP CODE 
B CH NOT WM BIT 
C CY CTRL 
LOGIC GATE B+C 
C CY 
LOGIC GATE D'E + F 
ADDR SET ROUTINE 
DISPLAY ROUTINE 
CONS ADDR ENTRY C AR 
STOPPED AT CY END 
SET A'C AR 

14.11.13.1 
DCY CTRL 
lOGIC GATE B+C 
D CY 
LQGIC GATE D+E.F 
CONS AD DR ENTRY D AR 
STOPPED AT CV END 
INDEl( A AR·INDEX GATE 
SET C AR A 
I 5T ADDR SET B· D AI'. 

14.11.14.1 
I RING OP TIME 

I 
T A OUT E 

ICY 
LOGIC GATE D+E+F 
140 I LAST I CY 
r CY CTRL 
LOG IC GATE B+C 
CONS ADDR fNTRY NORMAL 1 
STOPPED AT CY END 
STORAGE SCAN MODE 2. 

14.11.01.1 
1 ND elK PULSE 3 
I RING 5 + \0 TIME 
r CY 
LOGIC GI<TE A +R 
A RING 2. TIME 
x CY 
lOGIC GATE H 
lOGI GAT B 
LOGIC GATE S 
CONS MX Y POS 
CONS ClK 2. POS 

CONS PTRT STROBE 
CONS MX XIA POS 
KEYBOARD UNLOCK 

IND.X I< AR.·INDEX GT 
SET I<'C I<R 

SETA AR 

CONS ADDR ENTRY BAR 
1 2 3 CONS ADDR ENTRY C AI<. ~ 
'. 4 CONS ADDR ENTRY DAR' 

~ 5 CONS ADDR ENTRY NORMALI'Z: 
7 CONS ADDR ENTRY E AR ; 

CONS ADDR ENTRY F AI'. 
I ST ADDR SET B'D R ' 
2ND ADDR SET B'D AR 

SET B AR 

SET C AR A 

SET C AR 

SET D AR 

SET I AR 

2 NO ClK PUL5E 4 

SET AR U POS 

CONS STROBE G 

Figure 125. Address Register Sets and Resets 
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14.71.20.1 
INDEX A AR 
A RING 2 TIME 
LOG I C GATE EARLY F j}---L 

",,,,. ""., "M' L I~ A CH NOT WM BIT 
NOT STORE ADDR REG OP CODE 

~ PERCENT TYP, OP CODE 
NOT 1401 MODE 

2 CHAR ONLY OP CODES 
SET A AR 
CONS CY START 
I; CY CTRl 
lOGIC GATE EARLY B 
SYM RESET 

14.71.11.1 
lOGIC GI;TE EARLY F 

~ f----

I RING 10 TIME 
A RING 1 TIME I)-INDEX REQUIRED 
I RING 5 TIME 
NOT ADDR DBL OP CODES 

~ -

I RING 1,1401' 3 TIME 
A CH NOT WM BIT 

I RING 8 TIME Ff\ 
1401 COND TEST OP CODE 

I ADDR PLUS MOD OP CODES 
I RING .,'1401·8 TIME 
SETB AR 
CONS CY 5TI;RT 
B.E ,F CY CTRL 
LOGIC GATE EARLY B 
5YM R5T 

14.11.'2'2.1 
SYM R 5T 
RST CAR 
C CY CTRL 
LOGIC GATE EARLY B 
SET C AR 
CONS CY START 
I RING 1+1401·3 TIME 
LOGIC GATE EARLY F l~ STORE ADDR REGS OP CODE 

14.71.'23.1 
D CY CTRL 
lOGIC GI<TE EARLY B 
SET DAR 
CONS START I}--
SYM RESET 
RSTDAR1 
R5T 0 AR 2 
RST DAR 3 
INDEX ~ AI'.' A RING '1- TIME 
RST D AR 3 1401 

14.71.24.1 
SYM RESET 
(SET r AR • CONS CY START 
(I CY CTRl).(LOGIC GATE EARLY B) 
LOGIC GATE EARLY F 
NOT STORAGE SC~N ROUTINE 
1401 lAST I CY 
B CH WM BIT 

ICY 
NOT I RING OP TIME 

lOGIC GATE F 

INDEX AA R·A R NG 2. TI E I M 

SETS ~ RESETS 

~lsT CK PULSE 
RESET A AR 

RESET C ."-R 
2 ND ADDR INDEX RES CTRL 

1ST eLK PULSE RESET B AI', 

RST DAR! 
RST D AI'. 3 1401 
RST D AR Z 

rl>1 5T elK PULSE 
RESET CAR 

RESET D AR 3 

1ST CK PULSE 
RESET DAR 

1ST C PULSE 
RESET I AR 

SET MEM AI', TO r AR 



~ 
~ 
(!) ... g 
(!) 

..... 
::; 
8' 
8 
Il> 
::to 
0 
::; 

..... 
~ 

ROAAR 

SET AR UNITS 
POSITION 
SET AAR 

RO B AR 

SET AR UP 
SET BAR 

ROCAR 

SET AR UP 
SET C AR 

ROD AR 

SET AR UP 
SET DAR 

RO r AI< 

SET AR UP 
SET I AR 

Figure 126. 

UNITS POSITIONS 14.10.01 TO 14.14.05.1 

AAR, BAR, CAR, DAR, and IAR Latches 

SIMILAR FOR TENS HUNDREDS ... TEN THOUSANDS POSITIONS 
THOUSANDS 

RO RO 

PO RO RO 

UP BB 

RO RO 

1<0 RO RO SET AR 
T THP 

RO RO RO SET AR 
T THP 



AR BU5 UNITS ~nH P05 
14-.IS.OLl TO 14.IS.l3.1 1411011 TO 151 ... 
A AR T OU:r UPOB SET STAR I "ATED 
CAR TOUT UPOS SET STAR 2. ""TED All TOUT PO 
SAl> PO UP 
EAR TOUT UPOS AR BUS OB 

JP IB 
DAR. TOT UP S 
A D~ EN P4B 
ADDR com UPSB 

0 EN UP 2.S 
ADDR C,EN UPIS ADDR. SOIR 2. P05 
1>1 .. <!fD ADDQE5S 

" All. GT. OUT UP Ik-= 
T UPIS 

I T T P IS UP 
B "II. T U UPIS AR BUS IB 

,F' AA -(."T OUT IP S 
FAR. GT au PIP. 
o "R. GT OU UP B 
ADDR GEN UPI8B 
~ N UP 12. 
ADDR GEN UP 5DI"IT 

A AR "T OUT UP ?B 
CAR TOUT UP ?S 
I All. GrT OUT UP ?B 
B All. GT OUT UP 2.8 UP EAR GT OUT UP 2.8 

I----D-AR SUS 2.B FAR GT OUT UP 2.B 
o All. TOUT UP'l.B 
ADDR GEN UP IlB 
ADDR. GEN JP 2.4S 
AOIll!. GEN UP '2.8 
ADOR GEN o DICOIT 

I 
A All. TOUT TI' IfB 
CAR TOUT UP 4B 
I All. OU UP48 UP 
B All. T "U UP 4B AR SUS 48 
E'.W TOUT UP4f'. 
F All. c"T au UP4B 

AR GTOUT UP4S 
Al"D12 EN UP48 
ADOR GEN UP 48B 
ADDRC,EN 5 DIGIT 
A All. c;.T OUT UP BS 
C. 'AI> "' a UP flS 

All. TOUT UP SS 
UP BAR. TOUT UP SS 

E AR TOUT UP 8S All. BUS 8B 
TAR TOUT UP 8S 'I T~U UP Sf'. 

GEN UP OB 
GEN UP8S 
GEN UPIS8 

£N UP 48B 

A&NE 5IMILJ.R FOR TElliS 
HUNDRED5 HHOUSANDS 
A All. TTHP OS ADDR 5C.1\IR. '"PaS 
B A~ TTHP OS 
C AR TTHP OS TTHP 

AR TT~P OS AR. BUS OB 

" "II. TTH or. 
F All. TTHP 08 
r AR. TTHP OB 
A II. TTHP 1 B 

AR. TTHP I B 
C AR TTHP 1& 
o ",11. IffP B .TTHP IS 
E AI!. TTHP If'. 
FAR TTHP lB 

AR r~p IB 
A ~' TTHP ?.S 
BAR TTHP 2.B 

AR TTHP 2.B 
~ All. TTHP 1..B TTHP ?.S 
E AR TT~P 2.B 

A T 2.S 
r 'AR TTHP lB 
11.0 INDEX All 
ROFIXED ADDR' 
A R TTHP4B 
-R' (R TT ,B 

I Cf..2 4B 
D W T P B \ ,TI-II> 4-1'. 
E II. T fB 
~ Uf 
I "R TTHP48 

A AR TT~P RR 

" TTHP 88 
"II. T HP,II6 

b "II.' TTHP 88 TTHP SS 
TTHP 88 

F AR TTHP 88 
:r AI!. TT~P 88 

IN X It 
11.0 FIXED AODR 

ABOVE ~IMILAR FOR TENS 
HUNDREDS~THOU~AND5 

Figure 127. AR Bus and MEM AR to IAR Latches 
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~ 

~ -y 

H 
~ -r 
H 
~ -v 

H 
~ 

~ 

~ 

~ .. 
H 
~ t.. 
H 
~ 
H 
t 

f---

H 

~ 
4 

J; 

LQCOIC GrATE: B+5 
oET MEM AR TO I AR 

~ ~ STAR'TO I "R UP OB 

ST"R UP OS 

~ UPLB r • STARTO IAR NOT UPOB 

f------V 
"' 

STAR UPOB TO ADDR. MOD 

~ ~ STAR TO IAR. UPI S 

LLO 
STAR UPIS 

· R1 
STAR. TO IAR. NOT UPIS 

STAR. UPIB TO ADDR. MOD 

If$ '- STAR TO IAR UP?B 

LLO 
STAR. UP2B 

• STAR TO IAR NOT UP?S 

M 
STAR. UP 2.B TO ADDR MOD 

If$ '- STAR. TO 1"R. UP4B 

W 
STAR UP4B 

• STAR TO 1AR NOT UP4 B 

HI 
STAR. U P4B TO ADDR MOD 

~If$ STAR. TO lAR UPSS 

W 
STAR. UPSS 

~ STAR TO IAR NOT U P8S 

4 
STAR UPSS TO ADDR MOD 

LOC.IC <;ATE F +W ~ STAR TO IAR TT~P OS 

LCa 
STAR. TTHP OB 

FV 
STAR TOlAR NOT TTHPOB 

" 

ST"R. TTH P OB TO ADDR MOD 

Irl> ~ STAR. TO rAil. TT~ P I 8 

1VJ 
STAR TTHP IB 

IB I 
STAR TO IAR NOTTTHP IB =v 

" 

STAR. TTHP 18 TO ADDR MOD 

~ 
i- STAR TO IAR TTH P 2.B 

~ 
STAR. TTHP '2.B 

L2.S 
STAR TO lAR. NOT TT~P 2.r. 

~ 
STAR TTH P 2.B TO ADDR MOD 

~ P- STAR. TO rAil. TTHP 48 

~ 
STAR. TTHP 4S 

48 r • L P 
STAR. TO lAR NOT TTHP 4B 

. 
STAR. TTHP 4B TO ADDR MOD 

~ 
L- STAR TO lAR TTH P ,SB 

1TJ 
STAR TTHP 8B 

L8 STAR TO rAil. NOT TTHP 8B 

4 
STAR TTHP 8B TO ADDR. MOD 



Mem Ar To Addr Mem Ar To Addr Mod -- Bit 

Mod Bit 
o 1 4 

Wrap Around Mode 

Logic Gate F T 

~ W 
Mod By+l 

Wrap Around Mode 

,------j 
I I 

~ I 1 2 4 8 L. G. F. I 0 
I I 

~ J 

I~-/ Mod 
40 K 

/ 04 Bit 

Mod By+l / + 1 

+1 

Plus One 18 Line ModBy-l // 
- 1 

[>- [fi' L--- Mod 
'-- 28 t>-Jr= Bit 

ModBy-l 

~ Mod By 0 >-/ ,-- -

I * I 
0 1 2 4 8 

14 Bit 

-1 

~~ t t·ttt i>-
--; 
0 

8 ~ 
I 24 Bit 
L 

<;' 
-§ 

"' 01 :,. 
en 

Bit S 

i ~ 
f-

A>-<;' <;' 
0 00 

0- ~ 
~ m 

0-
, - '" "' , 

I 

~ Bit 

1 

2 

» ~ ~ 46 Bit 
S S L 
~ ~ 

A>-
I I 

+ 4 ~ 
To Addr Chan I 08 Bit 

14.45.01 

+ 1 

12 

4 Bit 
0 J' -

1 A>-
- 1 I 

0 ~ 

~ 
+ 1 

2 ~ Minus One 28 Lin~ 
- 1 

Figure 128. Address Modification 



ADDR REG ISTER CTRlS 

MPlY + DIV OP CODES 

IbAI.OI.1 

BODY CTRl lATCH \ A AR RO CTRL ARITH 
A CY CTRl 

B CY CTRL 
EXT CTRL LATCH f- H B AR RO C.TRL ARITH 
BODY CTRl TCH \ 
M CTRL lATCH J 

~C AR RO CTRl ARITH 

f-
UN ITS CTRl lATCH 
TABLE SEAR{H A CV U CTRl 
C CY CTRL ~PlY NO SCAN CTRL C CV CTRL NO 5 AN CTRl 
MPlY OP ODES 

"'''" ~ ~~, ~ DAR RO CT~l ARITH 

NO + 1ST + 2ND+ 3RD SCAN CTRL I 
D CV CTRL 

D AR RO CTRL * FILE CTRL 

I ADDR REGISTER CTRlS FOR FI lE 
Ib.41.02.1 

FilE OP 
NO+IST+ZND+3RD SCAN rRL 
D'CY CTRl 

E CY CTRl 
E CH 2ND ADDR TRF 

F CY CTRl 
F CH 2ND ADDR TRF 

AR BUS GT OUTPUT TO AR CH 
RTC BUSY 9 INSERT 

S IE I 14.lb.01.~ 02.1 

AR B GATE U TP I B 
AR BUS GATE au HP IB 
AR US J 0 PI 

US ED T T HP AR CH I BIT 
REAL TIME ClK I GIT 
REA TIME CL 3 DIGIT 
REAL TIME ClK 5 DIGIT 
REAL TIME lK 9 DIGIT 

A BUS GTD OUT UP 4B 
AR BUS GTD OUT TP 4B 
AR BUS GTD OUT HP 4B 
AR BUS GTD OUT THP 4 
AR BUS GTD OUT TTHP 4B 4 BIT 
REAL TIME ClK 4 DIG IT 
REAL TIME CLK 5 DIGIT 
REAL TIME ClK & DIGIT 
REAL TIME ClK 1 DIGIT 

AR BUS GTD OUT 
AR BUS GTD OUT 
AR BUS GTD OUT 
AR US GTD OUT 8 BIT 
AR BU GTD a T 
REAL TIME ClK B DI T 
REAL TIME ClK 9 DIGIT 
ADDR EXIT INSERT 
RTC B SY 9 INSERT 

AR BUS GTD OUT UP 8 
AR BUS GTD OUT TP B 
AR BUS GTD OUT HP B 
AR BUS GTD OUT THP B 
AR BUS GTD OUT TTHP B BIT 
REAL TIME ClK I DIGIT 
REAL TIME elK 2. DIGIT 
REAL TIME ClK 4 DIGIT 
REAL TIME ClK 8 DIGIT 

AR BUS GTD OUT UP 2B 
AR BUS GTD OUT TP 2B 
AR BUS GTD OUT HP 2B 
AR BUS GTD OUT THP 2. 
AR BUS GTD OUT TTHP 2B 2 BIT 
REAL TIME ClK 2. DIGIT 
REAL TIME ClK 3 DIGIT 
REAL TIME ClK b DIGIT 
i>.DDR EXIT INSERT 

CONS ADDR REG "EXIT Gi>.TE 
RTC BUSY GATE REAL TIME ClK 
STORE ADDR REGS OP. T. C CY 

ADDR EXIT CTRlS 14.15.22. I 

RTC BUSY 
STORE ADDR REGS OP. T. CCY RTC BUSY 9 IN 
NOT CONS "DDR REG EXIT TE 

NOT STORE ADDR REG OF. T. CCY 
A RING b TIME 

CONS i>.DDR REG 
CONS MX Y I POS 

NOT RTC BUSY 
A RING OFF TI ME 

REAL TIME ClK 

(EXIT CHK) 
ADDR REG CH VC 

14.1b.03.1 

AR CH VC 14 BIT 
AR CH VC 48 BIT 

12 B T 

IB BIT 

BBIT 

ADDR EXIT CH 
14.1&.04.1 

14 BIT 
28 

12 
IB 

I BIT 

BIT 

2 BIT 

AR EXIT CH 4 BIT 

ADDR EXIT Ib INSERT 

AR CH VC GRP I 

AR CH VC GRP 2 

BIT 

Figure 129. ADDR REG CTRLS, ADDR Bus Gated, ADDR EX CH and EX CHK 
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CYCLE CONTROLS 12.12.30.1 , 32.1 \ 33.1 CY LGTI4 CTRL 12.12..31.\ 

STOR 

NOT MPL Y OP CODE. 
5T P AT F 

IL NOT 2ND elK PULSE :3 

C CY I 

A RING 4- TI 
1401 MODLA RlflG 4. X CYCLE 

01 

D .1 RIN(' 5+.10.1 CY 

STOP K 

NOT STORAGE SCAN LOAD 
~TOP AT "' ON B CY OPS 
I 

SPEC LOGIC GATE':> 11.30.01 TO .03. I 
x CY STOP AT ~ 

TI40MOD!:' II>.G XCV 
WM Op·ACY 

TE 5 A 

STOP AT J 

~UTPUT CY 

PROC> RE!;ET 3 

A5T LOC>IC GATE 

NOT LOGIC GATE R 

LOColt GATE EARLY 5 

LOGIC GATE MIX5- 11.10.32. TO .35.1 PROG ReSET I 

flOT 

READ CALL 

LOCoIC GAT~ A 
D LOGIC GATE A OR R LO(;IC GAT R 

LO('IC 
LoGic 

GATE 
GATE e D LOGIC GATE B OR C LOGIC GATE EARLY B 

~C ~D cecl~ ~_ ~ D 
LOGIC GATE D·E OR F 

LOGI~ 
LQ(;I ~m t D 

LOGIC GATE SORT 

LOGI€ ~AT~ ~ c8~1 Jt D 
LOGIC GATE u-v OR W 

NOT LOGIC 

LOCoI' GATE B 
D LOGIC GATE B OR 5-LaC; C GATE 5 

~IC ~E f D 
LOGIC GATE" C OR T 1 CoIC JE Y F 

LOGIC GATE D 
D LOGIC GATE D OR U lO(;IC GATE U 

LOGIC GATE E 
D LOGIC GATE EQRV LOGIC GAl EO V PROCo RESET 3 

LOGIC ~~t LOGleT W D LOGIC GATE FOR W 

Figure 130. Cycle CTRLS, Cycle Length CTRLS, and Special Logic Gates 
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OP MOD t-JOT I BIT 

OP MOD 261T 

OP 

OPMO 461T 

OP MOD I\JOT 4 BIT 

A n RING AND CONTROLS 
12.15.05.1 

USE B CH t-JUMERICS 
15.4A.06 

USE 6CH 'NM 

ASSEMBLY CONTROLS DATA MOVE 

SET AI 

A ~ING ADV ~ 

P~OO RESET 

ARING ADVA 

Figure 131. A and I Ring Controls 
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A CYCLE 
I I STORE A OP CODE 

NOT CONS ADDR EXIT GATE 

CONS MX Y5 POS 
CON ADDR EXIT GATE 

CONS MX Y4 P05 

CONS MX Y5 POS 

CONS MX Y2 POS 
STORE AR SET A C( CTRL A 

CON5 MX YI POS 
STO~E AR SET C CY CTRL B 

H+QOP.A c(.A ~NG2 TIME 

A~SCNR2 P05 

ADDR S:NR ~ POS 

AIlOR SCNR 4 POS 

ADDR SCNR 5 PDS 

ADDR SCNR '" POS 



I>- CY CTRLS 

IZIZ401 .. OP MOD I\EC, " BIT 
OP MOD REG NOT 8 BIT -tr-A CH NOT WM BIT 
OP MOD REG NOT B BIT 

A CH NOT RECOR D MARK 
A CYCLE CTRL 1'2..12.41.1 

LA'5T INSN RO CY I 
A eY FIRST OP CODES 

OP MOD REG 8 BIT DATA MOVE OP CODE 
B CH NOT WM 51T 

OF MOD REG B BIT 5 CY I DATI>- MOVE A CY CTRL SET 
DATA MOVE TAI'.E A CY 

B CH NOT WM BIT 
ACH NOT WM BIT 1\ EDIT SET A CY CTRL 
EDIT USE A CH NU II 

MOVE ZERO SUP OP CO~ OP MOD REe. NOT A BIT SET I>- CY CTRL ON Z OP 
ACH NOT c,~P MAeK. WM 

I C CY I 
BODY LATCH STORE AI'. SET I>. CY CTRL I>-
1401 STORE I>-R OP CODE'::> 

-
\ 

ACY ~ SfORE I>.F\ SET I>- C.V CTRL B 
- A RING Z OR :, TIME 

/ -

1\ -
1<042.01 '--- 5ETACY CTRL 

MPlY.U+Y.8 NGrAIN 

I) .N.D 
.:>.D.MDL TLU SET A CV Cl'RL 8 

.Mo..8.T.3.1-9 eMP MODE SET'" CY CTRL A. 

.S.BO-B 
01\1 .U+Y. B NOT AW 

~ SET I>- CYCLE CONTROL ARITH .X.B.S NOT RC 
.MQ.S NOT RC 1'2..1'2..44..1 B CY CTRL 
.'2.0 B CV FIR5T OP CODES 

RA+RS+I>-+5.I.B.NGr BW . NOT A'N 
LII.ST INSN RO CY I 

IB.BCY.IST SCII.N. UNIT 
IB.B CY. BODY lll.TCH A CY 
1401 MPLY EARLY END INM OP CODE5 

~ jlWMOP.ACY 
I RING OP TIME 

11.15.0'2..1 B CH Q I)-t; ICY 
HIGH B CH INM BIT 2 jO 1401 0. OP TRANS 
OP MOD REG NOT 4 BIT 

8v 
1401 MODE I 

EQUAL ~ SET B CY CTRL 

OP MOD REG NOT 2. BIT 
EDIT USE A CH NU 
A CH WM BIT 

~ lOW B CH NOT WM BIT 
jOEDIT SET B CY CTRL II. 

OP MOD REG NOT I BIT EDIT OP CODES 

~ TlU SET B CY CTRL MOVE ZERO <;UPO~ B CH NOT INM BIT Y jOEDIT SET B CY C'TFIL G 
A CH WM BIT <;TI>.RT INTERRUPT 
TlU B CY STD I>. CY OPS • II. CY 

EDIT SET B CY CTRL E 

~ TLU SET A CY CTRL B 

EDIT "jET B CY CTRL F 
EDIT SET 6 CY CTRl B 

~ EDIT SET B CY CTRL C 
B CH WM BIT I EDIT SET B CY CTRL 0 

H)~ STOP II.T F TLU TlU SET B CY CTRL 

EXT LATCH EDIT 0,1',10 CY 

~"'TOP I>-'T J TLU 
UNIT'::> OR BODY LATCHE5 

11.18.01.1 COMP TII.BLE LOOK UP CTRLS 1<D.42..01.1 CY CTF\L 
COMP OP CODE5 
BCY MUlPIPlY.1 +:>. D. NOT MOL 

h\ rf\ CMP MODE B CY 
MUlPIPLY ~.B. NOT MOL 

CHII.R TEST BR OP CODE MULPIPLY. N. C. 
NOT 1401 MODE 

~ 
H-JACH NOT WM BIT MULPIPLY.U+Y. B.AW.:' 

L ~ CMPMODESETACYCTRLA DIV U+Y.B.AW 
TABLE 5EARCH OP CODE DIV X.B.5.RC 

H>-OP MOD RE 4 BIT ~ DI\I X.B.T.MDL 
HIGH RA+R'5+1I.+5.IB.NOT BIN.I>-'N 
EQUAL lB. BCY. EXT. 'lONE CI>-RRY 

TlUBCY A+'5.B.I.5.BW.NOTRC OP MOD REG '2. BIT I LOW A+5.B~.NOT BW 

OP MOD REG I BIT r:=1 
1 SET HIGH CY ACH WM BIT 

B CH. NOT INM BIT ~ ll>-5T EXE CY TLU 
BCH WM BIT I NOT 'SET HIGH CY 

Figure 132. A and B Cycle Controls 
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c. CY C.TRL I'Z..I 'Z.. 4-'2.. I 

D CY 
MPLY OR DN OP C.OD<'S 
IRING 1+1401 ·:?>'TIME. 

BC.HWM BI'T'Z. ~ 1 c.Y 
'T"'BLE. SE.ARCH OP C.ODE. 

'" RIt-lG (0 'TIME. 
NOT 14.01 MODE. I 
1 RING '5 'TIMe. 

14-01 MOD,,- I 
'" RINC, 4-TIM e. 

1401 5TORE.I'.R OP CODI:.5 
LII-'1>T INSt-l 11.0 CY I 

c.c..Y I 
L h\ 

UNITE> L"''Tc..H II 

STORI:. I'.DDR RE.G OPtODE. 

Po. RING :?>+4-~'5+'Z.. 'TIMe. 4 
NOT MPlY,U+Y·B·,o..W·I 

D c.y C.TRL 1'Z..1'2.4-3.1 

FILE. OP· LI'.S'T IN'5N 11.0 CY 
FILl:. op· DC.Y· U +y 
5E.T DC.Y CTRL'#M!.lH1 

IRING 1+14-01 ·:?>'TIME. 
ARITH TYP,,- OP C.ODE.5 
BC.H WM 61T'2. 
1 c.Y 

1 RIN(', (0+ 1401 ·8'TIME. 
MPLY OR DI'! OP C.ODE.':> 

I'. RI\\l(', Co'TIME. 
tOOT 1401 MODE. I 
I RltO(', 10'TIMe. 

1401 MODE. I 
Po. RING 4. 'TIME. 

Po.LT"-R. ROUTIN E. 
'Z.ND SC.!>-N 

LOGIC. G"'TE. K. 
NOT I'-NY LI>-'1>T GI'. 'TE. 
'2. ND C.LK. PUL'1>E. :0 

LOGIc.. (',I'-Tt:. !>-

NOT c.. c..Y CTRL 
NOT D CY ORL 
NOT I>.. CY (T Rl. 
NOT B tY CTRL 
~OT E. tH UNO\lLP IN PROC. 
NOT F CH UNOVLP IN PROe. 
~OT 1401 CI>-R.D PRT IN PROC. 

OP MOD RE.G \\lOT!> BIT 
OP MOD R.E.G \\lOT C>. BI'T 
OP MOD RE.G NOT B BIT 

1':>.38.04 

1 RING I TI ME. 
'Z. C.HI'-R OP c..ODE.5 

I RING Co TIME. 
I I'-DDR + MOD OP C.ODE. 

I RING II TIMt:. 
'2. Po.DDI<. PLU'5 MOD OP CODE. 

IC.Y 
1401 MODE. 
-~OT 1401 DI>-TI'. MO\lE. OP C.ODE. 

~E.1 C CY CTRL 

1 NO'T lA5'Tl c.Y B 

STORE ARSETCCYCT 

1 
}-

j ;:,'TORE AR ~ET C 

CYCLE CTRL B 

<> OPSHC CYCTRl B 

}-

5E.T D CY ORL 

,o..LTI'K ROUTINE. 2ND '5CI>. 

LI>..'5T IN'5N RO CY '2. 

TI'.BLE SEI'.RCH OPCOP 

PROC.ES'5 ROUTIN E. 
NOT I c.Y C.IRL 
'-lOll( CY ClRL 

OPMODTIME 

Figure 133. C, D, I, X Cycle Controls 
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RlA 

x c.Y c.TRl. 1'1..1'1..4."'.1 

14-01 MODE. I 
A RING 4- TIME. 

)<. C{c'LE. 
"'-RI NG-'[+:?> +4-+'5 TIME. 

5E.T )<. CY c.TRL A 

I<IOT IN~IRUCIION (K GIo-II:. 

CONS S~T 511'.RT COl-lD 
roN'S RE.SE.T 5TI'.Rl CDND 
lOGIC GC>.TE. 5 
PROGRI'-M RE.':>f.T I 

LOGIC. G,o..IE. B I 
AC.Y CTRL 

NOT I'- c.Y CTRL 

B c.Y CTRL 

NOT B c.Y CTRL 

B c.Y c.TRL 
E. c.y C.TRl. 
F CY CTRl. 

I c.y c.TRl. 

NOT 1 c.y CTRL 

)<. CY c.TRL 

NOT)<' c.Y CiRl. 

C CY c.TRL 

\\lOT C c.Y CTRL 

D c.Y c.TRL 

NOT D c.Y c.TF<-l. 

5E.T X c.Y c.TRL 

cY L/>o,TCI-IE.S 1'2.1'2.01.1 TO 0'1.1 

,0.. OR B c.Y 

c. CY \\lOT C.R DI5I'.BLE. 

D CY \\lOT (I<. DI'1>ABI.£ 



1.0.43.01.1 

AORSB3NOTBW 
DIV.X.B.s. RC 
MULT.MO.B.:' 
MULT.MQ.B.T.3.BI 9 
DIV.U ORYB 
MULT.X.B.NOI MDL 
MULT.U+Y.B 
MULT.MQ.e;J.BiZI.NDl BW 

A+S.B.I.'3.BW.NOI RC 
DIV.Z.D 
DIV.MQ.B.S.NO' RC 
DIV.X.BTMDL 
DIV.'><.B.S.NO' RC 
MULTI+N+3.D 

~ 
V 

V 

FILE OP lAKE 2ND SCANCY. 
DIY.X.BTNOT MDL ~ 

MULTMQ.B.I.B(lI.BW V 

LB.B CY.BODY LATCH 
LB.8 C<.IST SCAN UN liS 
RAtRS+MS.B.NOT 8W 
MULl. X.B REGEN I 

f+-DIV.)(.BS.RC 
MULTMQ.BTBlil.NOT 8W 
DIV.U+Y.B 
MULTU+Y.B.NOT AW 

12.30.05.\ 

GOP SET C CY CTRl B 
DAIA MOVE A CY GRL sn 
WM OP.ACY 
STD A CY OPS.ACY 
EOn SET A CY CTRL 
EDIT SE,8 CY CTRL A 
EDIT SET B CY ORl C 

~ STORE AR SET C c.Y ClRL B 
STORE AR SET A CY GRL A 
STORE AR SH A c.Y ClRL 8 
TLU SE, B CY ClRL 
TLU SET A CY CTRl B 
SET ACY ORLON ZOP 
CMP MODE SET ACY CTRL 

140\ ,AKE I TO 8 CY 
FILE OP.D ex 2ND SCAN 
I'llI'. OP TAKE EXT CY 

R 
E 
G 

~ 
1ST 
S 
C 
A 
N 

9 
R 
L 
A 
R 
I 
T 
1-1 

i=ILEOP.L"'S' INSN RaCY 

f+-MPLY.MO.8.T.I.BI ') 
ALI ROUIlNE.2ND SCAN 
LAST ICY B 
MULT.U+Y.B.AW. \ 

SET NO SCAN CTRL 

D<\TA MOVE or CODE 
OP MOD REG NOT 8 81T 
LJ>,.S, INSN RO CY \ 

m~"="'~~ S10RE AR SET C CY ORL": 
CLEAR or lAKE lS, SCAN 
MPLY.N.C. 

12.30.0.10.1 12.30.0.4.1 

EDT SE, BC GRL C I Y .~ 

STDAC.YOPS.ACY NEXT TO. LAST LOGIC GT SCAN CTRLS ~ L~ICI-IES 
EDII SKID CY SET 2ND SCAN CTRL 
DATA MOVE ACY 

OUID RGEN 2ND "'>CAN CTRL q h:'no~, 
2ND SCAN 

~Z~D ,)CANt 2~D SCAN CTRl EDIT SET B CY CTRL I' DISPLAY +ALTER SET 2~D SCAN 
1'.0\1 SET B CY CTRL I'. 

~ r& REGEN 3RD SCAN CTRL'"' L _2ND 
EDIT SEI B CY CTRL 0 ~ 12~DCCAN set;; 
LB.BCY.EXTlONECI>.RRY I!-j 

H> SET 3RD SCAN CTRL SET 3RD SCAN 

DATA MOVE OPCODE. LOGIC GATE B I 

LAST INSN ROCYI W REGEN 3RD SCAN =t-OP MOD REG 881T 

rl~~~~cIO: 3RO SCAN 
EDIT SET 8 CY CTRl B 
E.DIT sn B CY CTRL G 
SE12ND SC,o.N CTRL CTR~[ 3RD 

LOGIC GA,E DI + jROSC~ )..> 

PROG RE ET 
L 

LOGIC G,o., 81 

1230.03.1 

14Q\1 I-a SEI BRANCf\ CONDS 
SET NO SC,o.N CTRL 12.30.0\.1 

NEXT 10 L~ST LOGIC G~TE~ [iGIC GATE CI 

~ NOSCAN ~CAN ~o SCAN CTRl NQSON 
SET 1ST SCAN CTRL CTR~l L 

R>- '-l- ~ 
r-H ~ f2NESCI\N 

REGEN 1ST SCAN CTRL=t-

l [ffi'SCAN Lt rm'SCAN ~STOR2~OSCAl( 1ST SCAN 

1ST ~~~ CTRL 

~ L 

LOGIC GATE DI LOGIC GA,E 81 
PROGRAM RSI I 

MISC SCAN LA1CI-I OUTPUTS 12.30.09.1 

NO SCAN 

3RDSCAN ~ IST+NO+ 3RD SC"N 
IS]" SCI\N ) 

LtD IST3RD SCAN 

1,\ NO+I5, +ZND+ 3RD SCAN 
2ND ':>C,o.N ) 

T 
NOt 1ST + 2ND SCAN 

NO SCAN ClRL 
1-10+ lS, +2.ND+3RD SCAN ClRl 

1ST SC"N CTRl 

2ND SCAN CTRL 

-:lRD SC"N CTRL 

IST\ZNDt3RD ">CAN.CTRL 

Figure 134. Scan Controls and Latches 
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UNITS CTRLS 1(".30.01.1 

LAST INSN RO CY 
MULT·N·D 
MULT·3·D·MDL 
MULT·MQ·BT·3·BI-9 
MULT'MQ'B5'BO-/\ 
DIY,X·B·S NOT RC 

~ DIY'MQ B'S'NOT RC CTRL LTGH 
0IY·2·D 
1401 MPL Y EARLY END 
A-S·B-I-S·BW·NOT RC 
TLU SET 1\ CY CTRL B 
LB·BCY·EXT·ZONE CARRY 
NEXT TO LAST LOGIC GT 

LTCH 
1~.30.02.1 

REGEN UNITS, BODY CTRL --=1/L UNITS ON UNIT CTRL LATCH 
STDI>.CYOPS·I>.CY J L 'IOFF NOT 
EDIT SET B CY CTRL C }-----< 
LOGIC G"TE 0 
PROG RST 
LOGIC GI>.TE C 

B 

LOGIC GATE B 

~ ODY CTRLS 1r..30.01.1 ~~~"'" r-=i) UNITS-BODY 

FILE OP TWE 2ND SCAN CY l ~ 'IOFF NOT 
LTCH 

EDIT SET A CY CTRL 
SET A CY CTRL ON Z OP 
LB·BCY 1ST SCAN· UNITS 
MULT,U·Y·B·NOT "W 

~ ~ DIV·U-Y·B· NOT "W 
RA·RS·A·S·I·B·NOT BW·NOT AW TR LTCH 

eMP MODE SET A (Y GTRL A 
LTCH 

FILE OP·DCY 2ND SCAN 
1(".30.04.1 

STORE AR SET C C Y CTRL B 
NEXT TO LAST LOGIC GATE 

~ 
BODY CTRL 

ON L"TCH 

LOGIC G"TE 0 B~DY 10FF NOT 
PROG RST 
LOGIC GATE C 

II 
LOGIC GATE B 

XTN CTRLS 110.30.05.1 ~3tf,j ~'" I)BOOY- EXTN 

MPLY·U-Y·B·"W·I 
~DYI OFF NOT 

MPLY·U·Y·B·AW·3 
OIV,U·Y·B·AW 
EDIT SET B CY CTRL A 

E 

RA·RS-A'5·I·B·NOT BW·AW 
EDIT SKID CY SET EXTN 
TLU SET B CY CTRL CTRL LTGH 
A-S·B·3·NOT BW LTCH 
MPLY·N·C 1(".30.01..1 
FILE OP TAKE EXT CY 
LB·B CY· BODY LATCH 
NEH TO LAST LOGIC GATE 
REGEN EnN CTRL 

}J~ 
EUN CTRL 

DTN ON LATCH 

STD A CY OPS'A CY L IOFF NOT 
EDIT SET B CY CTRL C 
EDIT SET B CY CTRL E 
EDIT SET B C Y CTRL F 
LOGIC GATE D I I 
PROG RST 
REGEN DTN CTRL·5TERLING I 

M 

LOGIC GATE C 

LOGIC GATE B 

Q CTRLS 110.30.05.1 

MPLY·X·B· NOT MOL 
MPLY·I·3·D·NOT MOL 
0IY·X·B·5·RC 
EDIT SET B CY CTRL B 
DIY·X·B·T· M DL 
EDIT SET B CY CTRL 0 
EDIT 5ET B CY CTRL G 
NEXT TO LA~T LOGIC GATE 

LOGIC G"TE D 
PROG RST 

LOGIC GATE C 

LOGIC GATE B 

~otrJ rm;; '" L 'LOFF NOT 

I 

LTCH 
1r..30.07.1 

y)UNITS+BODY 
• EXTN 

) 

MQ CTRL LATCf-l 

NOT 

HI-LOW-EQUAL CMP LTCH5 
17.14.01.1 

CMP HIGf-l 
LOGIC GATE F 

NOT 14(1\1 MODE 
LOGIC GATE D 
UNIT:'> L"TCH 
CMP MODE B CY 

NOT CMP EQU"L 
NOT CMP HIGH 
NOT SET HIGH CY 
LOGIC GATE F 

UNITS LATCHS 
BODY LATCH5 

14(1\1 MODE 
COMP OP CODE 
I RING 4 TIME 

1714.0<:.1 
CMP RST 
CMP LOW 
NOT SET HI CY 
EQUAL LOW LATCH SET 
LOGIC GATE F 

NOT CMP LOW 
NOT CMP EQUAL 

LOGIC GATE F 
SET HI CY 

17.14.03.1 
LOGIC GATE F 
NOT CMP E UAL 
NOT 1401 MODE 
NOT 5ETHIGHCY 
UNITS LATCH 
EQUAL LOW LATCHS SET 

1401 MODE 
eMP OP CODE 
I RING 4 TIME 

LOGIC GATE F 
EQUAL LOW LATCHS SET 
NOT CMP EQUAL 

2ND eLK PULSE 

SET HIGH CY 
L.G.F. 
CMP RST 
EQUAL LOW LATCHS RoT 

DIV OVERFLOW LTCHS 1~.45.01.1 

SET NO DIV OVERFLOW 
eMP RST 

LAST LOGIC GATE 2 
DIY'M ·B·S·RC 

LAST LOGIC GATE 
NOT 1401 MODE 

CMP RST 
R:OT DIV OVERFLOW 

ARITH OVERFLOW LTCHS 1~.45.02.1 

:OET NO OFLO 
CMP RST 

LAST LOGIC 
GATE 2 

RST OVERFLOW 
CMP RST 

Figure 135. Units, Body, Extension, MQ Controls, and Divide and Arith Overflow Latches 
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ON HIGf-l 

ON LOW 

ON EQU"L 

DIY OFLO 

ON OFLO 



LI>-ST EXECY 
12.11.50<.51.1 

ACHNOTWI.tW 
6 CH NOT WM BIT 

OP MOD REC, B 811 
OP MOD REG NOT A BIT 
OP MOO R&. NOT 861T 

OP MOD REG A BIT 
A CH RECORD MK 

A CH GROUP MK WM 
OP MODREG!!> BIT 

OP MlO REG NOT 881T 
ACH WM BIT 

BCH WM 81T 

COMPUTER RESET 

ASM CH<e;Bl+t4Bl·I-(Wl+( I B) 
LAST LOGIC GATE 
At5.BCY 
MPLY.UtYt'l..B 
BCH IN5ERT PLU50 

LA';T INSN RO CY 
ADD TYPE OP CODES 

MPL'I.LA';T INSN ROC't' 

MPLY.LAST INSN ROCY 

A'SM 1·2+4·8 

UNITS LAT('H 
LOGIC-GAlE D 

ADO TYPEOPCODES 

COMPUTER RESET 

A CH MINUS 
UNIT5 LAT 
BCY 

DN· LA'ST INSN RO CY 

1401 MODE 
Bey 
DIVOP CODE 
LOGIC GoATE E 
1401 MODE 
SCI. S 61T 

LOG.IC GATE C 
MPLY DIV LA':>T LAT 

DIV-LAST IN'SN 1<0 CY 

I 

DAn MOVE OPCODE 
DA1A MOVELA';T ~W.JITE 

SET DOLLAR SIGN 
STORE AOOR REC.OPCOOE 
A RINGo (" TIME 
1ST SCAN 

A RINC, 4 TIME 
I~I Sro~E ~ROPCODES 

lE~?'o BAL LATCHES 
1~.14.1I .• .I2.1 

1\ 

NOT ZERO BAL LAT 

<llBAL LATCH 

ASM lONE CTRL'S BITS 
110.40.01.1 

B CH MINU5 

--m-

lON 

L OFF 

~ 

BCH PLUS 

II 114-01 DIV EARLY END 

~ 
SIGN CTRL CH SIGNS 

110.110.01.1 

BeHNOT ABIT 
BCHB61T 

BCH 4BIT 

I 

~ A CH B BIT 
A CH A BIT 

ACH NOT A Bil ~ 

LA5T EXE CY 

Rl 
~ 

B CH MINUS 

ADDR CH CTRLS 

LOGIC GATE Z 
ADDR SET ROUTINE 1)--LAST LOG IC GATE 
LOGIC GATE H 14.11.~O.1 

XCY I}-- -DINSERT 1000NAD02(\-I. 
ZERO TOADDR-': .. H 
LOC.I(' C,ATE G 
LOC.IC <OATE F 
LOGIC GATE '/.. 
CONS M IA POS 
KEY BOARD UNLOCK I}--
XCY 14.11.101.1 

LOGIC GATE H 1;--- -j) SET NU TO ADDR CH 
LOC,IC GATE A + II. 

'GY :>-A CH NOT WM BIT 
OP MOD CHARTI"'E l(-ARS 
:;TORAC.E SCAN ROUT I NE 
IRINe. OP TIME 
LO<OIC GATE J 
I40I.X ,(.A~INE4T1ME >-1401.ICY.IRIN 5+1 

LOGIC GATE K ~ 
A RING. 4 TIME ~ .'/..CY 

LO<OIC GATE Mil. 
f.lOT AOOR'5ET~1 1>-I RINe. I OR~ TI ME 

A RING "TIME H>-LOGoIC GATE H 

14(,111 MODE H>-OP tOP MOD PO:; 
>--

NOT ICY -Cf>-
START RESET DC SET ON 

LOGoIC GATE I 
2ND CU:: PUL':>E CLAM~ 
LOGoIC GATE O<HK) 

T 

14.11.102.1 rD IERO TO ADDR CH 

A CH SWITCHING CHK 

ON 

18.14.01.1 

ERROR SAM PLE 

A CHAR SELECT E~ROR 

~ND CHK TEST SW 
GATE FZ DATA REG. 10 A CH 
1ST HK TEST 5W 

P-w GATEE2 DATA REG TOACH :t1 
>--j).. GAlE OP MOD REGTOACH 

GATE A DATA REc,.TO AC H:::f>--

~ 3RD CHK TEST ':>W 

1401 MIIJUS SIGoN 

LAST LOGoIC GATE ~L'=i\ 
SET SIGN LT 

(MPLY. MQ.B.IH 
SIGNLATCHE':. 

~ 
IIO.liO-04.1 

(DIV U. B. B6.T) 

ACH PLUS lJ!J MINUS 51C;N LT 
6 CH PLU5 51GoW Ll 

L 
A CH MINUS 

ACY 

~ UNITS LT 
E+1. OP CODE'S r-

~~lW".'" LT 
L 

ICY 
1401 PLUS SIC;N 

Figure 136. Address Channel Controls, Last Execute Cycle, Balance Zero and Sign Controls, and Latches 
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15 CHANNEL DRIVE 51T5 
15.:lO.OLl TO.09 

6CH NOT 151T 

B DATA REG I BIT &I0 BCHI BIT 

6CH NOT '<BIT 

B DATA REG '2BIT &I0 '2BIT 

BCH NOT4 BIT 

BDATA REG4BIT &I0 4BIT 

BCH NOT 8BIT 

B DATA REG 8BIT &I0 BBIT 

15 CH NOT ABIT 

B DATA REG A BIT 0L0 ABIT 

BCH NOT BBIT 

B DATA REG 15 BIT &I0 BBIT 

B CH NOT C BIT 

BDATAREGCBIT 0L0 CBIT 

BCH NOTWMBIT 

Eo DATA REG WM BIT ~ WMBITI 

A DATA REG BITS ~ DRIVES 
15.39.01.1 TO.OB 

BCH I BIT 
5WBCHTOAREG 

AR EXIT CH I BIT 
5W AR EXIT CHTO~REG 

NOT RES ET A DATA REG 

BCH 2 BIT 
5W BCH TO~RE.G. 

I>.R EXIT CH '2 BIT 
"WAR EXIT CH TOAREC, 

B CH 4 BIT 
SW BCH 10 A REG 

AR CH 4 BIT·TRAN5L~TO • 
5W AR EXIT CH TO I>. REG 

BCH 861T 
5W BCH TOA REG 

AR EXIT CH 8 BIT 
5WAR EXIT CHTOAREG 

ABOVE SIMILAR FOR ABC e WM 

GATE A DATA REG. TO ACH 

E2 REG I BIT 
GATE-n, DATA- REG-TO'AoCH 

OP MOD REG I BIT 
GATE OP MOD REG TOI>.C.H 

F2 REG I BIT 
GATE -F2'DATA' REG·TO'A'CH 

E2 REG 2 BIT 
GATE'E2'DATA-REC,'TO,HH 

OP MOD RE(' '2. BIT 
GATE OP MODRECOTOACH 

F2 REG 2 BIT 
GA,E F2 DATARffi TOA CH 

GATE A DATI>. REG TOACH 

E2 REC,4 BIT 
GATE E2 DATA REG TOACH 

OP MOD REG, 4 BIT 
GATE OP MOD REG TOAC.H 

F2 REG 4 Bll 
G.ATE· FZ· DATA-REG'TO'A'CH 

GATE A DATI>. REG TO A C H 

E2 REG, 8 BIT 
GATE EZ DATA REG TO ~CH 

OP MOD REG 8 BIT 
G,~TE'OP.MOD'REG'TO'A-CH 

F7 REG 8 BIT 
G~TE FZ DATA REe, TO A C H 

Figure 137. A and B Bits, Drives and Channel Characters 
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ACH I BIT 

ACH2BIT 

A CH 8 BIT 

Ae BCH CHARACTER DEi'ECTION 
15.41.01.1 TO .08.1 

INPUT C BIT 
E I INPUT I BIT 1\ E CH WORD 5EPARATOR 
E I INPUT B BIT 
EI INPUT A BIT 
EI INPUT 13 SIT II EI INPUT 4 BIT 
EI INPUT 2 BIT 

ACH WM BIT 
ACH I BIT A C H NOT r,ROUP MARK·WtJ 
ACH 8BIT 
ACH 251T 

ACH 4 BIT 
ACHBBIT II CH GROUP MARK WM ACH A BIT 
A CH NOT C BIT 

ACH NOT BBIT 

~ ACH A BIT A CH CHAR NOT A BIT 
ACH NOT e, BIT 

A CH NOT 4 BIT 
A CH NOT 2BIT ACH CHAR A BIT ONLY 
A CH NOT I BIT 

B CH NOT B BIT 

~ BC.H NOT ABIT BCH NOT BLANK 
BCH NOT 5BIT 

6 CH NOT 4 BIT 

~ B CH NOT I 51T BCH BLANK 
BCHNOT ZBIT 

ACHNOT BBIT 

~ ACH ABIT ACH NOT RECORD MARK 
ACH 2BIT 

ACH eBIT 
A C H NOT 451T A CH RECORD MARl( 
A C H NOT I BIT 

B CH WM BIT I 
BCH B BIT 
BCHBBIT 
BU1ABIT 

BCH4BIT 
BCH2BIT 

BCH GROUP MARK·WM BCH I BIT 
BCH NOTCBIT 

) 



A e.RANCH 1".GoO.OI.I TO .07 
DIV OVERFLOW HIGH ORLOW 1<; I ~ 1i6 
W 5YM OP MODIFIER 
NOT 1401 MODE 
COtJD TI'5T BR~NCH 01' CODE 

HIGH 
LOW I}-

SLASH SYM OP MODIFIER 

~ 
~ I'.ND (OND 

5 ,,'1M OP MODIFIER -{)-A I!>RANCH 
E UAL 

~ 
Il.IOO.OI.1 

T5YM OP MODIFIER 
LOW 1/ 

U SYM OP MODIFIER h 
HIGH 

ZERO e>AL LATCH ~ 
V SYM CP MODIFIIOR 

OVER FLOW 
i! SYM OP MOD 

BLANK SYM OP MOD c: 
OP MOD REG, I I!>IT 
EC.H N READY 

12.1;;0.Ol.1 
BRANCH ON STATUS C.H I 

~ 
NOT J TYPe 

OP MOD REG '2. BIT 
BRANCH COND 

E CH BUS'! 

f-D-~-OINTLK' H\ RE:5ETCOND 
OP MOD REG 4 I!>IT 
E CH BUSY 

OP MOD Rec:. B 51T H\ 
E C.H (OND 

OP MOD REc:. B I!>IT >-i\ 
EGH WRONG LGTH REC 
[RING 10 TIME 
STOP BRANCH OP CODE 

OP MOD REG A BIT --------t\ 
ECH NO TRAN~FER LATCH 
NOT GROUP MARK OP MOD 

LAST INSI\I- RO C.YCLE 
E CH OVLP IN PROCESS 
ONE SYMBOL OP MOD 1>- ~2~DCONDA 
COND reST I!>RANCH OP CODE 

BRANCH GATED 

F CH OVLP IN PROC.E'OS r 
TWO SYMBOL or MODIFieR 1)---

OP MOD~+COM AT+Q+K+R+P SYM ~ SPECIAL BRANCH LATCH 

OP MOD REG I I!>IT 
F CH NOT READY r 
OP MOD REG, '2. BIT H>-
FCH ~lSY W- 12.100.15.1 

OP MOD RE", 4 BIT 
F CH CHECK I)-BRANCH ON STATUS CH 2.. 

F CH CONDITION 
OP MOD RE<; & 6>IT W-
OP MOD REG B BIT 
F CH WRQN!; LEN<OTH RECOI<!D W-
OP MOD REG A BIT +-F CH NO TRANSFER. LATCH 

Figure 138_ Branch Conditions 

Il.I;;O.03.1 

OP MOD Re.G I BIT 
I!>CH WM 81 I 

l~ OR WM TST BR"~HOJCOND 
OP MOD REG 'l BIT 1 "--
CMP 1.0NE EQUAL 1;-
CMP EQUAL 
CHAR. TEST BI?ANCH OP CODE 1'>--
B CH I':> BIT 
ACHBBIT 1\ 
I!>ITTEST BRANCH OP CODE' 1;-
B CH A BIT 
!:.A,-C"'HC!.!:AUB~I.l.T ______ W-H ~ BtWtV 6RANCH CONDITION 

~ CH e BIT 
ACH 551T 

I!>.CH 4- BIT 
A ::H 4 6>IT 

I!>CH 2. BIT 
A.CH 2. BIT 

80 CH I BIT 
A CH I BIT 

12.100.04.1 
e. CYCLE 
16,. SCAN 
I!>RANCH TO A AR. LATCH 
~14~O~I~B~R~A~N~CH~L~AT~C~H~ __ V~ 
EVEN HUNDREDS ADDR. 

CL.EAR OP CODE 

W TYPE BRANCH COHD 
II 

:::::r'tRt>.NC H TO A 
,vCOND 

t-1\ScT NO SCAW 
R-lCTRLS 

L--- \ 8\sEnC~(TRI$ 
NOT EVEN HUNDREDS ADDR 0-- rlt w. ... "P",.vE 

, 1\ LJ.--.l-jf--.:.lJ.tl~e,J>J; 
I RING II TIME 
LAST INSN RO CYCLE 
W TYPE BRANCH COND 
2ND COND A BRANCH COND 
1401 TAKE I ro 8 CYCLE 

LON 
(U SYMBOL. OP MODIFI ER ) 

12,(;,0.010.1 

12.100.07.1 
CHAR TEST 5RANCH OP CODE) ,. CAN. 5 LE) 
C LOW 

H H 
CH I!> IT. C T 

:B CHA BIT. CH A BIT 
I!>CH& C e BIT 

CH IT. CH <J. BIT 
'2. I . C ~ I 

T. c 

-I; If>rSCAN 

COND TEST 
NO BRANCH 

CHAR TEST r;===v NO BRANCH 

~ BIT TEST 
V' NO BRANCH 

IZ.IDO.IG.I BITTES . BRA CH OP COI5lO 

NO ~RANCH CONDITION5 
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1'Z.<,o.rr.l~ le.l~ 7.0.1 
A5MYOP MOD 
EXCLI>.M MK OP MOD 
RECOP>D MK OP MOD 

1401 COND l'E?T OP CODE 

E)(CLI>.M MK OP MODE 
RECORD Mi<- OP MODE 

5E CH BUSY BUS 
LOGIC GI>.TE C 
PRT CI>.RRY BUSY 
1408 PRT BUFFER BU'O 'I 
9SYM OP MOD 
CDMPL I>.T 5'1M OP MOD 
fiLE IN\lALlD t>.DDR 

E CH TI>.PE E,P>P>OP> 
LSYM OP MOD 
'SEL CARRIAGE CH 
NOT COML AT +9 SYM OP MOD 
1401 FILE \lA-L CHK 
"SYM OP MOD 
1401 FILE \NRONG LGTH REC 
W S 1M JP MOD 
1401 fiLE ADDR CaMP 
X ?YIvI OP MOD 
1401 ANY FILE CHK 

""YM OP MOD 
1401 INC< ERROR 

TEST READ E OF F 

l'ESl' PUNCH ERROR 

TEST PRINT ERROR 

1401 ""TOP· \NI>.IT 

1)--

>--
>---

>--
AST OP MOD >--

~1401 BRt>.NCH (OND E CH COND BUS 
NOT 1401 [-0 CK STOP sw 1)--
E)(CLA.M MK+REG MK OP MOD 
1401 PROCE':>"" CK 
PERCENT SIGN OP MOD 1>--
E I INPUT C BIT 
ECHCOND BUS >-A- SYM OP MOD 
EI INPUl' B BIT 
B ?YM OPMOD >---
CSYM OPMOD 
EIINPUT A BIT >---
E I INPUT B BIT 
D 'OYM OP MOD >--
E SYM OP MOD 
EI NPUT4 BIT >---
EI INPUT '2. BIT 
F:""YM OP MOD >--
GSYM OP MOD 
EI INPUT I BIT >--
1401 REA-D ERI'\OI'\ 
QUESTION MK OP MOD 1>--

1401 BRA.NCHES 

I ""T 'SCAN 
1'2.100.19.1 

B.\N+\I BRANCH COND 
rr{:~:JJ401 BRANC~ Bey -= L LI>.TCH L NE'n'TO LAST LOGIC GI>.TE 

PROG 'SET BRANCH CTRL 
I RING OP liME j 
PROG RE'5El' 
NOT 1401 MODE j 
LA""T INSN RO CY 

1401 MODE -Q>-

1401 NO E'l-E CY BRI>.NCH ClI' 

~ 1401 TA.KE I10 B CY 

~ 1401 BRANCH COND 
1401 COND TEST Ol' COD. 

T RING Ie+ 1401. 8 TIME 

.~~ 1401 I RINGS B BRA.NCH OPO:; 
r RING. '3 TIME 
1401 I RINGS 9 BRANCH OP5 
J TYPE BRA.NCH COND 
1401 CLEAR I RINC, I I 
14 IUNe N BRANCH 

Figure 139. 1401 Branch and No Branch Conditions 
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BRANCH LATCHES 
12.GO.I4-.1 

PROG, 'SET BRANCH CONTROL 

I RING OP TIME 
LOGIC GATE E 
PROG RESET 

NO BRANCH COND 
NE'l-T TO LA?T LO<;IC I>.T~) NOT 14-01 MOD 

"""0" m , mNl1-

~NO BRANCf\ LAl: 

~BRll.NCH TO ~~RLATC~ 

:t 

_8BRANCI-\ 10000001 

~ 

NO BRt>.NCH COND 1'2.<OO.OB.1 
E)(TERNA-L COND NO BRANCH 
COND TEST NO BRA-NCH 
TE'Sl' NO BRANCH 
I RING 1+1401 :, TIME 
'OTOP BRI>.NCH OP CODE 
LA.ST INSN RO CY 

CLEA-R OP CODE ~ 
I RING I + C, TllvIE / 
OP MOD REG I BIl' 
BCH WM BIT '> 

~ 
OP.MOD REG. L BIT • ~ .. o BRANCH CONDS 
eMP <-ONE UNEQUAL 1 > 

i!:N:+WM TE'01 BRANCH OP 
BCY 
1515CA-N 

~ 

1401 MODE 

~~ 
L 

1401 BRANCH LAT ?;=D- '--
NO BRANCH LATCH 

EVEN HUNDRED':> ADD~ 
NO BRI>.NCH COND INTER R PT 

--If!>."'T E'l-E CY 
NO SCAN 
FROCE",,5 ROUTINE Y 
BIT TEST NO BRANCH 
OVERLAP CH'Z. NO BRt>.NC H 
1401 NO OP LlRDC 
140 I BRANCH LA-51 EXE CY 

BNNO 5CA-N 



B CHANNEL INPUTS 

Beh NOTB BIT 

NOT CTRL 0 

I 

BBIT ~ NOT A5TERI5'" 

I 

~ NOT DOLLAR '51G,N 

IBIT 

SE.lT 

BI 
I NOT SIG, DIGIT 

2",T Lt,. lJ 'I BI 

A BIT 

~ OTCOMMA 

T BIT 
I NOT MINU'5 '5YMBOL 4SIT 

I 

IBIT ~ NOT DECr MAL I 
DECIMAL I 

IT 

-<'> 

NOT BLANK 

B BJT 

B BIT NOT C CHAR 

I I 
BIT 

.;: BIT ~ NOT RCHAP. 
T 

IT 

~NOT'5PN:E 
) 

OP. 

MOVE ~mo SUP OP CODE 
C 

-~ op· CY 

EDIT OP CODE 

C AND A IT 
CH NOT AN 

8·t BIT 
BIT 

-·T ) 

8 BIT 
N AN 

IT 

4·2BIT 
I 

B·A BIT 
4·2 I 

·1 BI 

a'IBtT 

B·I 

!3'A5IT 

E+2.0p·BC 
EOP.BCYI 
E OP'BCY,-

COR R OR MINUS 

MINU5 '51G.N 

UMERIC I THR 7 

'1\ NU 5 OR '" CHAR 

DE.CIMAL 

'i\ BLANK 
--V 

8CTRL:ZERD 

C:::t COMMA 

Figure 140. Edit Translator and Controls 

NOTES 

TERISK OR DOllAR SIGN 

~ '5PACE 

CTRL~E.RO 
LA K 

MINU~ 

NU I 

DECIMAL 

NOT CTRLO 

17.11.06 

BLANKO 2. 

D M 

17.13.08 ¢ .0"1.1 

u 

&~,",mm 
E ·B • FIR CA 

E + 2. . SECOND SCAN EXT 
AST EX CON 

EH:-THIRD ':;CAN EXT 
IMAL 

L 

2EROSUPPRES". 

~ }--

w' "'T 
T 

+ • 

BCH WM BIT 
FIR5T+ 

+ 

EOR~ THIRDSCIW Em ---:-i\ 
NO D IMAL R 

NOT DECIMAL 4 
17.10.01.1 

BLAN +2ERO 

A'5T +DOLL R 51 N 
A 

EDIT SET B CY CTRL B 

D 

C 

E 

F 

SET WM 

USE NO ZONES" EDIT 

EDlT U5E A CH '-IU 

U5E A CH ZONE':; HOlT 

XffilNT TO ENe; SPEC 895291 
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E OP B CY 
BODY L~TCH 

NOT: ASTtRISK UNITS LATCH 
NOT DOLLAR SIGN A CY 

EH HTCH 
Z ND SCAN 
3 RD SCAN 
lOP' B CY 
NOT a SUPPRE.SS 

2 ND SCAN 
NOT, SIG DIGIT 
E";(TENSION 
I ST SCAN 
MQ LA1CH 
~ RD SCAN 

LAST LOGIC GATE. 

2 ND SCAN 
NOT CTRL 0 
EU LATCH 
NOT BLANK 
NOT DECIMAL CTRL 
NOT 51G DIGIT 
NOT COMMA 
NOT MINUS GYM 
NOT DECIMAL 

A5M CH WM BIT 
I 51 SCAN 
E OR ;: OP' BC~Y~ __ t-___ ~ 

LOGIC GATE B 

I ST SC~N 
NOT CTRL 0 

E OR!' 2ND SCAN . efT 
BLK 0 PUNCT ... SIG DIGIT 
A CY 
3 RD SCAN 

LOGIC GATE D 

LOGIC GATE B 

Figure 141. Edit Latches 
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ASTERISK 
LAST LOGIC GATE 
NOT AST FILL'" FL DOL 
E OP . B CY 2 
o SUPPRESS 
BODY LATCH 

DOLLAR SIGN 

I RING OP TIME: 

EDIT OP CODE: 
LAST LOGIC GATE: 
DE:CIMAL 
EfTE:NSION LAT 
Z ND SCAN 
o SUPPRESS 

I RING OP TIME 

LAS1 IN SN RO ¢ 
LOGIC GATE 

NOT vECIMAL 
NOT 0 5UPPRESS 

NOT ASTR FILL 
OR FLOAT DOLLAR 

ASTERISK 

FLOAT 
DOLLAR SIGN 

DECIMAL CTRL 

DECIMAL CTRL 



17.13.15.1 !X .04 

MQ LATCH 17 1306 I ""0S 

E+Z.OP·BCY }-
BLANK SET DOLlAR 

2ND SCAN FLOA, DOLLAR SIGN 1\ SIGN EDIT 
I, E +'2. . :ORO SCAN· EXT 1/ 

EXT LA,CH I EOp·8CY2 

~ 
NOT C,RL 0 
1ST SCAN 

3RD SCAN 

EOP·BCY2 o SUPPRESS USE NO 

1ST SCAN EOR'l OP'B CY 
\\M EDIT 

EDIT SKID CY EXT LA,CH 

,~O~"'~ ~ 2ND SCAN 
Et'l. 3RD SCAN . EXT ., 
NOT BLANK 2ND SCAN SIG CHAR 
NOT 0 SUPPRE5S E OR 1'.' '2.ND SCAN' EXT 
DECIMAL CTRL BLANK 0 + COMMA v 

NOT DEC.IMAL CTRL 
E+'l·2ND SCAN·EXT ASTERISK FILL 
o SUPPRESS ,r o SUPPRESS 
NOT DECIMAL CTRL 
BLANK 0 + COMMA 

0+ DECIMAL 
[f FLOA, DOLLAR SIGN E+I'3RD SCAN· EXT 

NOT ASTERISK + FL DOlLAR 

BLANK 
17.13.07.1 

17.13.02.1 WRITE EDIT ASTERISK ~ WRITE BCHAR 

PLUS SIGN LATCH STORE B G\ CHAR OR SPEC CHAR 

1ST SCM>! 1\ BLANK 0 + COMMA WRITE EDIT BLANK 

C+R+ MINUS BLANK CREDIT SYM NOT DECIMAL CTRL '" 
EOP ·BCY 

rll 
SPACE ASTERISK FILL 

EXT LATCH 
'NOT ASTERISK Rll. 

UNITS LATCH COMMA I)- H>- >-i 
+ FLOAT DOLlAR LAST 

EXT LATCH 

1)-
E OP·BCY·IST 5CAN SIG DIGIT EXECUTE. CONDS 

'-- NOT 0 SUPPRESS 
L-

9>-
v 

MINUS SIGN LATCH 
>--- DECIMAL CTRL 

NOT ASTERISK R LL 
NOT SIC; DIGIT 

~3RD 5CAN CONDS 
o SUPPRESS 

UNITS LATCH 
-

to NOT BLANK 
FLDAT DOLlAR SIGN 

-v 
NOT CTRL QI CREDIT + NO, U CTRL CHAR 
NOT 5PACE 
NOT C CHAR 17.13.03.1 
NOT R C\.\I\R 
NOT MINU5 SYM BODY LA,CH 

NOT ASTERISK 

>-
NOT BLANK 
~OT DOLLAR SIGN 
NOT CfRL 0 
lOP·BCY2. 
N01 SPACE 

EXT LA,CH I)-1ST 5CAN 
NOT C CHI>.R 
NOT R CH"'R 
N01 MINUS SYM 

H> 
STORE B 

NOT COMMA Cf4 CHAR 

~ Et1o·3RD 5CAIJ 
• EXT 
NOT DECIMAL 

NOT ASTERISK FILL 

~ + FL DOLLAR 
BLANK 

L-

~ '----

E+1o OP·B 01 
-

2ND 5CAN 

Figure 142. Edit Controls 
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INDEXING 14.50.01.1 TO OU 

14-.70.12.1 

1401 MODE 
I RING 3 OR 8 TIME 
(LOGIC GATE A·R)·(I CY) 
NOT 1ST ADDR)'(NO INDEX 
ON I" T ADDR OPS) 

B C~ WM BIT 
I RING 4'9 TIME 

14.70.10.1 

STORE AR SET ACY GTRL A 

ASM C~ ZONE 
G BIT 

SET H POS 
INDEX TAGS 

i>.5M CH B BIT 

SET T PO:' 
INDEX TAGS 

ASM GH A BIT 

14.70.12.1 

PROG RESET 
I RING I TIME 
I RING" TIME 

(STORE AR OP COOE . LAST INSN RO C Y) 
LOGIC GATE F 
(I RING 5 TlMEH INDEX REQ 

ADDR DOUBLE OP CODES 

(I RING 10 TIME .( INDEX REQUIRED) 

14.70.13.1 

x CY CTRL 

SET A RING I TRIG 

INDEX I>. AR 

INDEX B I>.R 

LOGIC SPECII>.L I>. RO INDEX AR 
NOT CONSOLE. INHIBIT AR RO 
1401 MODE 
INDEX RE. UIREO 
I RING 5 OR 10 TIME SET H POOl INDEX LAT A 

LOG IC GATE F I 

SET H POS INDEX LAT B 

Figure 143. Indexing 
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14-.50.08.1 

14-.50.03.1 

INDEX CTRL NO ONE 

INDEX CTRL NO TWO 

ADDR GEN UP IS BIT 

AD DR GEN UP 04 BIT 

ADDR GEN UP 08 BIT 
MDR 5CNR 2. pas 

ADDR GEN UP 1'1. BI'T 

ADDR GEN UP 48 BIT 
ADDR SCNR 3 pas 

ADDR GEN UP 02. BIT 

ADDR GEN UP l4 BIT 
ADDR SCNR 4 POS 

I>.DOR GEN UP 0 I BIT 

ADDR GENU POS 5 OIGII 

ADOR bEN U POS 0 DIGI1 



14.18.0;'.1 

GATE A C~ TO lONE ADDER 
AC~ ABIT 

<;ATE BIN A12 TO :CONE ADDER 
BIN REG Al BIT 

GATE BIN A~8 TO lONE ADD R 
BIN RE6- A4 BIT 

A C>-I e BIT 

1401 MODE 
16K ieONE ADDER 

141804 I 

NOT ZON!;, ADD!;,R AA. BA 

$ ~ $ "'" """ A "'" ~"I 

1418061 

,----H ZONE ADDER AB.C.l 

H) ZONE ADDER A.B.C. 2 

' $ ~ AOO~ "" I 
BIN REG A2 BIT ~ $ ~' ,v """"., =" ~ H> lONE ADDER NOT AB. NOTCl 

8 BIT 
~ lONE ADDER NOT A.B. NOT CZ 

BCI-l 8 BIT 

ABIT ~ ~lONE ADDERA.NOTB.NOTCl 

G T 13 C>-I TO ZONE ADDER 

~ lONE ADDER A.NOTB.NOTCZ 
II 

14.18.05.1 
NO CARRY FOR :CONE ADDER f-f\ lONE ADDER NOT A.NOTB.Cl 

Ii">- Y I ZONE ADDER CARRY 
ADDER NO CARRV CARRY FOR :CONE ADDER 

1401 ~TORE AR OP CODE5 

H> AC.Y r---
NOTLB. B CV. 1ST 5CAN UNITS 

ICY 1 
I \ ~401 I RING 5+10 TIME I Cv. I RING 5 OR 10 TIME 

1401 MODE II 
ADDER CARRY 
GATE ADD CAR TO ZONE ADDER 

NOTlS. BCV. 3RD SCAN UNITS 

ADDER :CONES GROUPINcr A B ~ C BITS 

16.17.01.1 

lONE ADDER A 8 C 1 .. 
lONE ADDER A. 8. (2 1\ 
~ONE ADDER A.B. (2 

lONE ADDER A B. U A5M C~ A BIT*ADDER lONES 
AC~ PLU5 516N 6ATED 
B C~ PLUS SI6N GATED 
B C~ INV MIWU5 SloN "TO J 

lONE ADDER A B 1:1 .. 
.ONE ADDER A. B. U \ lONE ADDER A. B. (2 
lONE ADDER A. El. C2 
MINUS SIGN GTD A5M C~ A BIT * ADDER ZONES 
A C~ INV PLUS SIGN 6TD 
A C~ MINU5 Sl6N 6-TD 
BCH MINU5SIGN "'TD I 
8 CU INV PLUS SIGN G T 

1&.17.02.1 

lONE ADDER A B (1 . . 
lONE ADDER A.B.c2 
lONE ADDER A.B.U 
tONE ADDER A. B.CZ 
B CH MINUS sl"'N GTD 
A CW MI NUS 51 GN ",TO 
BC~ PLUS 51 ErN GTD 

-I)ASM C~ B BIT*ADDER ZONES A C~ PLUS SiGN GTD 
A C~ INV PLUS SI6N G-TD 
BCH rNV PLUS SIGN "TD 
A C~ INV MINUS SIGN GTO 
6 CH INV MINUS SIGN 6TD 
MINUS 51"'N GTD 
PLUS SI6N lATCH 6TO 

lONE ADDER A. B.Cl DADDER laNES NOT 8 BIT 
lONE ADDER A.B.C2 .. 

Figure 144. 16K Zone Adder and Grouping 

16.17.03.1 

lONE ADDER A B C1 
lONE ADDER A B.C2 
lONE ADDER A.B. Cl 

1\ 
lONE ADDER A.S. C2 ASM C~ ZONE CB 
AC~ PLUS SI6N "'TD 
A Cf4 INV MINUS SI<:tN GTO 
PLUS SIErN lATCI-l GTD II 

lONE ADDER A B [1 . . 
.ONE ADDER A.B.G 1\ ZONE ADDER A.B.U 
lONE ADDER A.B.CZ 
B C~ INV PlU5 5l6N 6TD A5M C~ ~N CB 
ACH INV PW:; SI6N GTD 
A C~ MINUS SI6N ",TO 
BCH MINU::; sl",N GTD II MINUS :>16N "'TD 
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Op Mod 8 Bit 
Op Mod 8 Bit B·A·8 OpMod Data Move Op 

Op Mod A Bit B Cycle -I 

1\ AChWM / Data Move Last Execute J 
BChWM I 

~l) 
La5t Execute 

LJ B Cycle 

t>-Op Mod A Bit 
12.12.50 

WM Op Code 12.12.51 
Op Mod 8 Bit 

- A Ch Record Mark ~ Store A R Op 
AI> Time -1 

Op Mod B Bit lst Scan 1 
Op Mod 8 Bit 

A4Time ~ AChGMWM 

1401 Store A R Op I~ 
Op Mod A Bit 
Op Mod 8 Bit 
AChWM 

Op Mod B Bit Mply.X·B·MDL 

Op Mod 8 Bit Mply' MQ· B'3 ·T·BO·BW 

BChWM Div'MQ'B'S'RC 

Div'MQ'B'T 

1401 Mode RA + RS·l:B·BW 

2 Char Op A + S·B·l·T·BW·RC 

LC5t In5t RO C ycl e A + S·B·I·T·BW·Re. 
Arithmetic 

1-0 A + S·B·I·S·BW·RC 
F Ch Any Statu5 ON A + S·B·3·BW 

) I-OD Latch >- LB· B • X • No Zone Carry 

13.65.07 LB·B·3·U 

MPLY·2·D 
File Op 0 

Cycle Ent 

~ 
16.42.02 

File OP 

LC5t In5t R 0 Cycle 1 

Commertial @+ •. 
F Ch Stat Spl B :C>-- V--
F Ch Unav'lp in Proc I 

1-0 % Latch I Note: All Double Li ne Logi c Block5 

1401 1-0 End E Ch Any StatU5 ON Are 1401 Only. 

1401 Branch Lot 

I~ 1-0 
La5t 

Execute 
Lotch Progrom Re5et 

Logic Gate B I 

Figure 145. Last Execute (Sheet 1 of 2) 



Decimal Ctrl 
• Fill 

Decimal Ctrl 

Si g Di g + Zero Supp 

External Cond No Brch 

Cond Test No Brch 

Char Test No Brch 

Bit Test No Brch 

Ch2 Ovlp No Brch 

11 + 1401·3 Time B Cycle. No Scan 

Stop. Br Op 

Last Instr RO Cycle 

No Br Condition Interrupt 

1401 No Op' LlRO Cycle NI-_______ ~ 
1_4~0_I_B_r_L_as_t_E_x_C~y_c_le ____ _c~~ 

Op Mod 1 Bit 

Comp Zone Unequal 
Zn + WM Test Br Op 
1st Scan 
B C cle 

1401 Mode 

1401 Br Latch 

lst Scan 
Even Hdrd Address 
/ Op Code 
B C cle 

30.03.51 

Figure 145. Last Execute (Sheet 2 of 2 ) 

E +Z·2·X 

BCh WM 

Clrol Zero 
Zero Supp 

E Op.B·l 

E+Z·3·X 
Decimal 
Decimal Clrol 

Branch Conditions 

12.60.08 

BCh WM 

B Cycle 

Comp Op 

Table Search Op 

AChWM 

Op Mod 4 Bit 

High 

Op Mod 2 Bit 

Equal 

Op Mod 1 Bit 

Low 

Set & Edit (12.12.51) 

Edi t Last Execute 



D Cycle 

2 Char Op 

Cor i5 Cycle Op 

1 Address Plus Mod Op 

17 

2 Address No Mod Op 

111 

2 Address PI us Mod Op 

112 

Not I Op 

1401 Mode 1 
I Cycle 

11 + 1401.3 Time 

Ari thmeti c Op Code 

16 + 1401·8 Time 

Mply + Div Op Code 

lOp 

1401 Mode 1 

• C Cycle 1 

C Cycle Op 
I + 1401 3 Time 

.. 
Result Of B Ch WM & Chained 
Op Code 

Voltage Inverter 

BChBBit 

B Ch A Bit I~ 
B Ch 8 Bit 
B Ch4 Bit 

B Ch 2 Bit 

B Ch T Bit 

1401 Cond Test Op 

11 16 + 1401·8 Time 

1401 I Cycle Next 

• D Cycle 

Add Type Op ~ 
11 + 1401.3 Time ~>-------------' 

Note: All Double Line Logic Blocks Are 1401 Only 

Figure 146. Last Instruction Read-Out 
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BChannel WM 

Logic 

12.13.05 
12.13.07 

Last IRO Cycle 



!:d 

i 
f 

CCIA 

~ 
~-4 

~-3 

5~-2 EAL 
IOBU 

<;;")-2. 

EAL 

~. b - Figure 147. 1410 Power Distri ution § 

1414 OFF LINE. TAU I 
SW SEC B OFF LINE 

53-2 53-3 53-5 

N uJ 
OJ N 

17AL u u 
u G 

CORE TH 

45-2 120°F 

48-2 <;;5-2 Gl-2 11BU 

v 
0-
9 

-4~ 
1414 TAU I TAU 2 
OFF OFF OFF 
LINE LINE LINE 
SW SW SW 

w --., 'L 
['L OJ :;(}Ci 8 8 ~ L; (j 

200Jl. 600Jl. 
2W 5W 

CC2G CCSG CC3G 



17.IS.Ol.l 

A CH NOT 4 BIT 
ACH NOT e elT 

ACHNOT lor 
ACH NOT' BIT 

ACHI IT 

-7A~C~H~2~B~I~T ____ ~~rtrt-l1> 
A CH 1 elT 

NO NU AC" 

~ 

ACH.81T n>~ 
...:~:.:.!::~':::"'+!-!+I+!-!-f-f--lf> SPL CHAR AC r-A eH NOT B BIT 

A eH ... BIT 

.... ALPHA NO NU 
J/ 17.15.03 

tD ALPHA 5Pl CHAR 

17.15.03 

~ ALPHA OR 5Pl CHAR 

~ 17.15.06 ~----4 ___ l~/>-
L-

r+----f"">-~ SPlCHARALPHA 17.15.0.-

.-...... U,... .......... .// 

~ NONUALPHA 171504 ..+-------~~ H> 

A eH 8 BIT 

A eH NOT A alT 

17.15.02 _ I 

aCHNOT8BIT 

Be H NOT 4 BIT I 
NO NU SCH 

B CH NOT 1 BIT 

B ett NOT 2 BIT I 
SCHaBIT 

...:8~C~H~2~81~T ______ ~++++--1~ 
BCHI BIT 1/ 

_8::..
B ::.~:!.:.:::..:::::I~,-8_8_"-l+lrH+l-1l1ti-lR H:> '" "" "" 
BCHAB" H/ 

SCriBSIT 

SCH NOT A BIT 

-~~ 
4-+----+t:f>--l/ H:> ALPHA B C H 

~tf> 
t------+-IR> 
'-------"~ 

17.15.05 

NO NU SPL CHAR CMP HIGH 

~
.~~~~:.::::::::....-------++I++-+++--------.>--' 17,15.03 

~ N;P~:::I;SN~.1~~ ~~+------------<>-:= 
SPl CHAR NO NU 

CMP EQUAL 
EQUAL 

17.15.03 

ADD ER MX CARRY 

ALPHA OR SPL CHAR 

83 SHIFT :p 
ADDER MX Q6 

82 SHIFT ~ 
17.15.04 

Bl SHIFT ~ ADDER LOW 

CMP ZONE EQUAL 
LOW ADDER NO CARRY 

ADDER MX NO Q CARRY 

l>--D CMP LOW 

~--..::-..::-..::-.:::~>-

'---+I+++--------l1>-
4 NO NU SPL CHAR ~ 

8 eM NOT B BIT 

A eH 9 BIT 

aCHNOTABIT " ~ 
A CH A BIT ,... 
~'----++-~v"/ 

..;o..:.;.~++-t-ff-~~ .----

HI ZONE 
SPLCHARORNONU >--

17.15.OS 

A(HNQTB81T _ 

.. 
AA 

AR 
sA I 

Figure 148, Compare Matrix 
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NO ZONES 

ZONES 



I. 1st Clock Pulse 11.10.02 C2J04H IN V' J\ IN N' J\ N V J\ IN 
\ 

1\ 

2. LGA I I. 10. 10 C2JI2A J I l- 12 Volts 

3. I Ring Op CIH07A ~ L 
4. I Ring I CUIIA I l-

II 
5. Set WM Op Code 13.13.04 DIFI2G 

6. B Ch WM Bit 15.30.08 CIBIOA \ .r L 
7. Last Inst RO 12.13.05 C1H12G ~ 

I-- I fJsec/Division 

Figure 149. One Character Instruction Read-Out Op Code 



...... 
c.:> Sync: Program: I!O 

C E Panel Address 00011 v v v 
000 A 01000 012 R R 

v v 
006 00000 1000 0 

Aid Line Aid Page Test Point 

1. lst Clock Pulse 11.10.02 C2J04 For H 

2. LGA 11.10.10 C2J12A 

3. Lost Execute 
Cycle 12.12.51 Cl H23B 

~ 
4. I Ring Op 11 .20.01 Cl H07A 12 Volts 

I 
5.1 Ring 1 11.20.02 CUllA 

6. I Ring 6 11.20.04 C1H14E 

7. Add Op Code 13.13.01 D1F9F 

8. B Channel WM 15.30.08 C1Bl0A 

9. Last Inst RO 12.13.05 C1H12G 

~5 flsecjDivision 

Figure 150. Six Character Instruction Read-Out Op Code 



Sync: Program: 

v 
C E Panel Address 00017 00000 C 01000 02000 01000 0 

v 
00011 00000 02000 0 

Aid Line AId Page Test Point 

1. 1st Clock Pulse 11.10.02 C2104F 

2. Logic Gate A 11.10.10 C2J12A 

3. Last Execute Cycle 12.12.51 Cl H23A 

~ 
12 Volts 

4. I Ring Op 11.20.01 Cl H07A 

I 
5. I Ring I 11.20.02 C1JllA 

6. Set AAR 14.71.10 C1C26G 

7. Set 10,000 Pos 14.71.05 C1B05A 

8. r Ring 6 11.20.04 C1H14E 

9. Set BAR 14.71.11 C1C26H 

10. Compare Op Code 13.13.03 01EllR 

11. I Ring 11 11 .20.07 C1K20C 

12. B Channel WM 15.30.08 C1Bl0A 

13. Last Inst RO 12.13.05 C1H12G 

~ 6 JJSec/Division 

Figure 151. Eleven Character Instruction Read-Out Op Code 
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Aid Line Aid Page Test Paint IJW I\M Mf\ 1M! W\ rw V\N IVV\ rw WV I. lst Clock Pulse 11.10.02 C2J04F 

2. LGA 11.10.10 C2JI2A ~ r1 r ~ fl 
3. Last Ins RO 12.13.05 CIHI2G r\ 
4. Units Latch 16.30.02 C2DI6A U \ 12 Volts 

f 

5. lst Scan 12.30.01 CIE26A U U L 
7. A Cycle 12.12.01 CIH22A U \ 

8. RO AAR 4.71.30 CICllG r\ 

9. B Cycle 12.12.02 CIH22C "-
10. DAR RO Control 16.41.01 C2C09C f 

(Arith) 

~ I--- 2 iJsec Division / 

Figure 152. Add Execute Phase Op Code (Sheet 1 of 2 ) 



Aid Line Aid Page Test Paint 

1. BAR RO Control 
(Arith) 16.41.01 C2C07E 

2. True Add B 16.20.10 C2E12C I U L 
3. Adder Out 2 Bit 16.14.07 C2F12C j .~ 

12 Valts 

T 

4. Carry Latch 16.20.21 C2E23L f l 
5. No Carry Latch 16.20.22 C2C13A r \ 
6. Extension Latch 16.30.06 C2D16C I L 
7. A Ch Insert + 0 16.20.11 C2Ell H I ~ 

\ 
8. Last Execute Cycle 16.42.02 C2C06C 

I.-- 2 flsec/Division 

Figure 152. Add Execute Phase Op Code (Sheet 2 of 2) 



Aid Line Aid Page Test Point 

1. 1st Clock Pulse 11.10.02 C2J04H IJVV ~ 0fV\ lMJ ~ Mr l!VV rN\ IfVV M 
2. LGA 11.10.10 C2J12A ~ r1 r ~ 11- 12 Volts 

3. L1RO 12.13.05 C1H12G 1\ 

4. Units Latch 16.30.02 C2D16A U L 
5. lst Scon 12.30.01 Cl E26A U U 

6. A Cycle 12.12.01 Cl H22A U \ 
7. RO AAR 14.71.30 C1CllG r\ 
8. B Cycle 12.12.02 C1H22C ! L 
9. DAR RO Control 16.41.01 C2C09C 

I \ I [\ 

/.-- 2 fJsec/Division 

Figure 153. Subtract Execute Phase Op Code (Sheet 1 of 2) 



Aid Line Aid Page Test Paint 

1. Complement Latch 16.20.15 C2E12Q 
J L 

2. True Add B 16.20.10 C2E12C I U \ 12 Volts 

T 
3. Carry Latch 16.20.21 C2E23L I l 
4. B Ch WM 15.30.08 C3C10H U L J U l 
5. 3rd Scan 12.30.02 C1 E26H f l 
6. Use Inverted f l B Ch Sign 16.40.03 C2C09B 

7. Campi Add B 16.20.10 C2E23Q 
f L 

8. A Ch Insert + 0 16.20.11 C2E11H f l 
9. Last Execute Cycle 16.42.02 C2C06C \ 

~ 2 !'Sec/Division 

Figure 153. Subtract Execute Phase Op Code (Sheet 2 of 2 ) 



>-' w 
00 Aid Line Aid Page 

1. lst Clack Pulse 11 .10.02 

2. LGA 11.101 

3. LlRO 12.13.05 

4. A Cycle 12.30.01 

5. RO AAR 14.71.30 

6. Set Mem. ARGated 14.17.16 

7. lst Scan 

8. Addr Mad Set 
To Minus One 

12.30.01 

14.71.41 

C2J04F 

C2J12A 

C1CllG 

C1E26A 

C1H09D 

Figure 154. Data Move Execute Phase Op Code (Sheet 1 of 2 ) 

t 
12 Valts 

i 

~ 2.43 fJsec/Divisian 



Aid Line Aid Page Test Paint 

\ 1. Stop at F 12.12.30 CIJ07E I 

2. B Cycle 12.12.02 Cl H22C :! \ / L 
3. RO BAR 14.71.31 C1CliH r \ 12 Volts 

f 
~ 4. Gate A Data Req I J 

To A Channel 15.38.02 C3C17B 

\ 
~ 

5. (-Y) Load Memory 12.50.01 C1E17R 

6. Stop At J 12.12.32 Cl F13F I j l 
7. Last Execute 16.42.02 C2C06C I ~ 

L 2.43 fJSec/Division 

Figure 154. Data Move Execute Phase Op Code (Sheet 2 of 2 ) 



Aid Line Aid Page Test Point 

1. 1st Clock Pulse 11.10.02 C2J04F W\MJ WW\J ~ rvvw :NVVV lMN'J N\MJ\ rww MMf JV\NV 

2. Logic Gate A 11.10.10 C2J12A Ul h r It JL V 

12 Volts 

T 
3. last Ins RO Cycle 12.13.05 C1H12G I) 

4. A Cycle 12.12.01 C1H22A L J 1 \ 

5. 1st Scan 12.30.01 C1E26A J \.. W \ 

U 6. Addr Mod Set 14.71.41 C1H09D lJ U l to Minus On,? -
7. Regen Units & 16.30.01 C2D26C 

~ I I l 11 \.. Body Ctrl 

8. B Cycle 12.12.02 Cl H22C f '\ ( f 1 
9. Gate A Dato Reg 15.38.02 C3C17B 

to A Chnl 1\ J 1 f 11 J 

10. Equal Low latches 17.14.01 D2H21K J 1 It J l 

11. Equal latch 17.14.03 D2F06C ~ I 

12. Set High Cycle 17.18.01 D2K09K J l 

13. Body Latch 16.30.04 C2G05A I \,. lJ 1 
... 

14. High latch 17.14.01 D2G09C I J 
15. last Execute Cycle 12.12.51 C1H23B 

J \. 

--I ~ 3.6 ~sec/Divi5ion 
Figure 155. Compare Execute Phase 
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