




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix B

¢ Similar circuits using the same gate block are used for both

X~ and Y-drive lines.

The S32EB gate block serves as a multiple
AND block by decoding address information.
This address information conditions the
bases and emitters of the gate transistors
which are connected to form a matrix. The
eight plus-level logic inputs condition the
bases of eight NPN gate transistors, while
the minus logic input connects to the
emitters of all eight gate transistors.
Thus the minus input combined with any plus
input selects one line (Figure B-5).

An additional input,through a diode
(S25EE), provides a path for current when a
line is driven from a gate transistor at
the other end of the lines. A similar gate
circuit (S32gC) is used for the auxiliary
storage areas. This gate circuit selects
one of two lines instead of one of eight
lines. A sample of the S32EB gate may be

M2 GATE DECODE (S32AD)

seen on logic page Ms4#11, while the S32EC
may be seen on logic page MS44l.

D05 —N\ G0g—
BOS *G N JO7 —
D11 N Go9—
B11[532E8 I\ J09 — | Output--One
Jo4 06 N G11— (Line Selected
GO4 aJI—

Address J10 N GI12—

Decode G0 N J12 —

Inputs

~—DO02 | S25EE G I13h2A—AF

Figure B-5. M2 Gate Transistor

¢ This block provides one level of decode in the M2 storage

unit.

e A non-logic output line provides a clamped resistive load.

This block performs a standard AND function
of the decoded bit inputs (Figure B-6). A
unique non-logic output pin provides a path
to the plus voltage supply through a resis-
tive load. The output voltage swing is
controlled by a diode in the LIM block.

R

D07 [ S61CB
54
KDO07 TA-AT
Address Bit =B12 | A
Decode
Inputs S32AD [J0b=-=mmm e m o To Gate Transistors
49
—J02
5K—AN
Figure B-6. M2 Gate Decode
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1400 Address Conversion 4-36

1400 Address Error Detection 4-39
1400 Addressing 4-35

1400 Alternate Track Operation 4-73
1400 Auxiliary Storage 4-46

1400 Auxiliary Storage LS 4-46
1400 Auxiliary Storage Map 4-37
1400 Auxiliary Storage MPX 4-50
1400 Card Read 4-64

1400 Character Configurations 4-33
1400 CKD Format 4-69

1400 Compatibility 4-28

1400 Console Inguiry 4-74

1400 Console Operation 4-40

1400 Disk Format 4-68

1400 Home Address 4-68

1400 Hundreds High Conversion 4-52
1400 Hundreds Low Conversion 4-48
1400 I-Cycles 4-62

1400 Indelible Address 4-70

1400 1/0 4-62

1400 Magnetic Tape 4-66

1400 Module Overflow Detection 4-71
1400 Op Code Conversion 4-39

1400 PMS 4-59

1400 Programmed Mode Switches 4-58
1400 Record Zero 4-69

1400 Seek Command 4-70

1400 Select Out 4-63

1400 Typebar Decode 4-66

1620 Auxiliary Storage 4-80

1620 Card Read 4-90

1620 Compatibility 4-75

1620 Console 4-91

1620 Core Storage Maps 4-86

1620 Diagnose Instructions 4-78

1620 Digit Locations 4-76

1620 Disk Format 4-85

1620 Error High Stops 4-90

1620 Flag Locations 4-76

1620 General Register Assignments 4-88
1620 I-Cycles 4-81

1620 Mode Switching 4-77

1620 Move and Translate Routines 4-89
1620 Op Codes 4-78

1620 Stop Condition Codes 4-92

1620 Track Format 4-85

1620 W-3 Bit 4-77

16K Storage (M2-I) 2-111
2030 Console 6-1

32K Storage (M2-I) 2-113
64K Addressing (M2) 2-82
64K Storage (M2-I) 2-114
8K Storage (M2-1I) 2-105
8K Storage Unit (M2) 2-68

Address Compare Switch 6-23

Address Conversion (1400) 4-36
Address Decode (Storage Protect 4-10
Address Error Detection (1400) 4-39

INDEX

Address Register (M2) 2-68

Address Table, ROS 2-23

Addressing (1400) 4-35

Addressing, Core Storage 2-63
Addressing, Main Storage 1-43
Addressing, ROS 2-19

Add, Fixed Point 1-14

Allow Low Priority 3-41

Alternate Decode 2-37

Alternate Track Operation (1400) 4-73
ALU 2-52, 1-3

ALU Check 2-55

ALU Display 6-11

Any Priority Pulse 3-41

AOI Latch 2-4

Arithmetic Operations 1-13

ASCII 1-37

ASCII Latch 2-44

Autotest 1-79

Auxiliary Storage 1-5

Auxiliary Storage (1400) 4-46
Auxiliary Storage (1620) 4-80
Auxiliary Storage (M2-I) 2-103
Auxiliary Storage for 16K (M2-I) 2-112
Auxiliary Storage for 16K (M2) 2-79
Auxiliary Storage for 32K (M2-I) 2-113
Auxiliary Storage for 32K (M2) 2-82
Auxiliary Storage for 8K (M2-I) 2-109
Auxiliary Storage for 8K (M2) 2-72
Auxiliary Storage LS (1400) 4-46
Auxiliary Storage MAP 3-10

Auxiliary Storage MAP (1400) 4-37
Auxiliary Storage MPX (1400) 4-50

Base Register 1-45

Basic Programming 1-41

Binary Add 3-4, 3-11

Binary Numbers 1-26

B- and A- Register Display 6-11
Board, ROS 2-16

Boundary Restrictions 1-36
Branch-On Condition 3-17, 3-19
Branching 2-35

Break-In Cycles 3-3

Burst Mode 1-6

Busses 1-9

Byte 1-35

Card Read (1400) 4-64

Card Read (1620) 4-90

Carry 2-53

CAS 2-5

CCROS 2-5

CF Field 2-33

Channel Number One Display 6-6
Channels 1-2, 1-6

Character Configurations (1400) 4-33
Characteristics 1-21

Check Control Switch 6-25
Check Reset Key 6-19

Checks 3-37, 6-8

CID 4-30

2030 FETOM (9/1/66) X-1



C-Counter 4-25
CKD Format (1400)
CLD 2-46, 2-5
Clear-UCW 6-15
Clock 2-1
Clock (Storage Protect) 4-8
Clock Control Addressing (M2) 2-8
Coincident Current 2-63
Command 6-7
Compatibility (1400) 4-28
Address Conversion 4-36
Address Error Detection
Addressing 4-35

4-69

4-39

Alternate Track Operation 4-73

Auxiliary Storage 4-46

Auxiliary Storage LS 4-46

Auxiliary Storage Map 4-37

Auxiliary Storage MPX 4-50

Card Read 4-64

Character Configurations 4-33

CKD Format 4-69

Console Inquiry 4-74

Console Operation 4-40

Disk Format 4-68

Home Address 4-68

Hundreds High Conversion 4-52

Hundreds Low Conversion 4-48

I-Cycles 4-62

Indelible Address 4-70

1/0 4-62

Magnetic Tape 4-66

Module Overflow Detection 4-71

Op Code Conversion 4-39

PMS 4-59

Programmed Mode Switches 4-58

Record Zero 4-69

Seek Command 4-70

Select Out 4-63

Typebar Decode 4-66
Compatibility (1620) 4-75

Auxiliary Storage 4-80

Card Read 4-90

Console 4-91

Core Storage Maps 4-86

Diagnose Instructions 4-78

Digit Locations 4-76

Disk Format 4-85

Error High Stops 4-90

Flag Locations 4-76

General Register Assignments 4-

I-Cycles 4-81

Mode Switching 4-77

Move and Translate Routines 4-8

Op Codes 4-78

Stop Condition Codes

Track Format 4-85

W-3 Bit 4-77
Compatibility Differences
Compatibility Initialization
Condition Code 3-17, 1-51
Condition Code Branching
Condition Register 3-15
Console (1620) 4-91
Console and Maintenance Features
Console Inquiry (1400) 4-74
Console Operation (1400) 4-40

4-92
4-31
4-30

1-52
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Control Field Mnemonics

2-38

Control Field Parity 2-37
Control Fields 2-30
Control Points 2-8

Control Program 1-76, 1-55
Control Registers 2-25

Control Unit 1-2

Conversion, Binary-to-Hexadecimal 1-31
Conversion, Decimal-to-Binary 1-29
Conversion, Hexadecimal-to-Binary 1-31
Conversion, Hexadecimal-to-Decimal 1-32
Conversion, Decimal-to-Hexadecimal 1-33
Conversion, Binary-to-Decimal 1-28

Core Planes (M2) 2-70
Core Array (M2-I) 2-92
Core Image Library 1-79
Core Read (M2) 2-67
Core Storage 1-2
Core Storage Addressing 2-63
Core Storage MAPS (1620) 4-86
Core Storage (M2) 2~57
64K Addressing 2-82
8K Storage Unit 2-68
Address Register 2-68
Auxiliary Storage for 8K 2-72

Auxiliary Storage for 16K
Auxiliary Storage for 32K
Clock Control Addressing
Core Planes
Core Read
Data Ready
Delay Lines
Early Local Storage
Inhibit
Inhibit Control
Interface
Memory Clock
Memory/CPU Interface
Phase Reversal
Phase Reversal, 32K
Read Call
Read Echo
Sense
Storage
Storage Address Register
Storage Clock
Storage Read
Storage Write
Write Call
Write Echo
Core Storage (M2-I)
16K Storage
32K Storage
64K Storage

8K

Auxiliary Storage
Auxiliary Storage for 8K
Auxiliary Storage for 16K
Auxiliary Storage for 32K
Core Array .
Current Source
Data Flow
Data Ready
Gate
Inhibit
Interface

2-79
2-82
2-82
2-70
2-67
2-84
2-74
2-84
2-70
2-90
2-83
2-76
2-83
2-78
2-80
2-84
2-85
2-66
2-57

2-74
2-85
2-87
2-84
2-85

2-111
2-113
2-114
Storage 2-105

2-103

2-109

2-112

2-113
2-92

2-98

2-91

2-116

2-100

2-101

2-115



Memory 2-91
Memory/CPU Interface 2-115
Read Call 2-116
Read Echo 2-116
Read Timing 2-97
Sense 2-101
Storage Clock 2-96
Storage Unit 2-91
Temperature Compensation 2-103
Write Call 2-116
Write Echo 2-116
Write Timing 2-97
Core Theory 2-62
Count Register Display 6-6
Counter Full 4-26
CPU Checks 6-12
CPU Data Flow 1-9
CPU Errors 3-37
CPU Status 6-12
Current PSW 1-49
Current Source (M2-I) 2-98

Data Flow (Storage Protect) 4-13
Data Flow (M2-I) 2-91

Data Flow, ALU 2-52

Data Flow, CPU 1-9

Data Flow, ROS 2-18

Data Ready (M2) 2-84

Data Ready (M2-I) 2-116

Data Register 6-7

Dead Cycle 3-3

Decimal Correcter 1-17, 2-53
Delay Lines (M2) 2-74
Delayed Stop 6-24

Diagnose Instructions (1620) 4-78
Diagnostics 6-25

Digit Locations (1620) 4-76
Disable 6-25

Disk Compatibility 4-68

Disk Format (1400) 4-68

Disk Format (1620) 4-85
Displacement 1-45

Display 6-21

Display Key 6-22

Display Store Select 6-16
Double Word 1-36

Driver Cards, ROS 2-21

Early Local Storage (M2) 2-84
Early ROAR Stop 6-24

EBCDI Code 1-37

Effective Address 1-46
Emergency Power-Off 5-5, 5-=7
Emergency Pull Switch 6-25
Enable CE Meter 6-26

Enable Process Meter 6-26
Entry Block 2-49

EPO 5-5, 5-7

EPO Switch 6-1

Error-High Stops (1620) 4-90
Errors 3-37

Exit Block 2-49

Features 4-1

Fixed-Point Addition 1-14
Fixed~Point Arithmetic 1-13
Fixed-Point Numbers 1-14

Fixed-Point Numeric Format 1-37
Fixed-Point Subtraction 1-15

Flag Locations (1620) 4-76

Flags 6-7

Floating Point 3-35

Floating-Point Add 1-23
Floating-Point Arithmetic 1-21
Floating-Point Subtract 1-24
Forced Microprogrammed Entries 3-41
Forced Write 6-14

Format 1-35

Functional Control 2-32

Functional Units 2-1

Functional Units (Storage Protection)

Gate (M2-I) 2-100

4-5

General Register Assignments (1620) 4-88

General Registers 1-45
G-Register 1-11

Half Word 1-35

Half-Current 2-63

Hexadecimal 1-29

Home Address (1400) 4-68

Hundreds High Conversion (1400) 4-52
Hundreds Low Conversion (1400) 4-48

IC Restore 3-31

I-Cycle Start 3-1

I-Cycle Start, Index/Pack 3-20
I-Cycles (1400) 4-62

I-Cycles (1620) 4-81
Indelible Address (1400) 4-70
Indexing 3-23

Indicating ROAR 2-28
Indicators On OCP 6-13
Information Format 1-35
Inhibit (M2) 2-70

Inhibit (M2-I) 2-101

Inhibit CF Stop 6-24

Inhibit Control (M2) 2-90
Inhibit Winding (Storage Protect) 4-7
Insert Storage Key 4-5, 1-74
Instruction Branching 1-50
Instruction Field 1-46
Instruction Format 1-41
Instruction Length 1-41
Instruction Length Field 1-57
Instruction Read In 3-1
Instruction Sequencing 1-49
Instruction Step 6-23
Interface 1-7

Interface (M2) 2-83

Interface (M2-I) 2-115
Interrupt 1-53

Interrupt Key 6-15

Interrupt Key (OCP) 6-15
Interruption Code Field 1-58
Interval Timer 4-25

Interval Timer Switch 6-19
Introduction 1-1

IPL 1-76

I/0 (1400) 4-62

I/0 Interface 1-7

Job Control 1-77
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Key 6-7 M2-I Memory 2-91
M2-I Memory/CPU Interface 2-115

Lamp Test Key 6-20 M2-I Read Call 2-116
Language Translators 1-77 M2-I Read Echo 2-116
Library Maintenance Program 1-80 M2-I Read Timing 2-97
Linkage Editor 1-79 M2-I Sense 2-101
Load Key 6-15 M2-I Storage Clock 2-96
Load Key(OCP) 6-15 M2-I Storage Unit 2-91
Load PSW 1-61 M2-I Temperature Compensation 2-103
Load System Program 1-80 M2-I Write Call 2-116
Long Precision 1-21 M2-I Write Echo 2-116
Lower Indicator Panel 6-9 M2-I Write Timing 2-97
ALU Display 6-11 Machine Check Handling 3-37
B- and A-Register Display 6-11 Machine Check Mask 1-63
Channel Number Two Display 6-9 Machine Check Register 3-37
CPU Checks 6-12 Machine Registers 1-11
CPU Status 6-12 Macro Library 1-80
Main Storage Address Register and Main Magnetic Core Theory 2-62
Stor and Aux Stor Indicators 6-10 Magnetic Tape (1400) 4-66
Multiplexor Channel Tags 6-9 Main and Auxiliary Storage Control 2-33
MPX Channel Bus-Out Register 6-10 Main Storage Address Register and Main
LP Indicator 6-4 Stor and Aux Stor Indicators 6-10
Masked Interruptions 1-63
M2 64K Addressing 2-82 MC Register 3-37
M2 8K Storage Unit 2-68 Memory (M2-I) 2-91
M2 Address Register 2-68 Memory Clock (M2) 2-76
M2 Auxiliary Storage for 8K 2-72 Memory Wrap Request Latch 3-41
M2 Auxiliary Storage for 16K 2-79 Memory/CPU Interface (M2) 2-83
M2 Auxiliary Storage for 32K 2-82 Memory/CPU Interface (M2-I) 2-115
M2 Clock Control Addressing 2-82 Meter Panel 6-25
M2 Core Planes 2-70 Metering Switch 6-26
M2 Core Read 2-67 Microprogram 2-30, 2-7
M2 Data Ready 2-84 Microprogram Break In 3-3
M2 Delay Lines 2-74 Microprogram Entries, Forced 3-41
M2 Early Local Storage 2-84 Microprogram Sample 2-49
M2 Inhibit 2-70 Microprogram, Machine Check 3-40
M2 Inhibit Control 2-90 Mid-Pac Power-Off Sequence 5-7
M2 Interface 2-83 Mid-Pac Power-0On Sequence 5-7
M2 Memory Clock 2-76 M-Register 1-11
M2 Memory/CPU Interface 2-83 Mnemonics 2-40
M2 Phase Reversal 2-78 Mode Switching (1620) 4-77
M2 Phase Reversal, 32K 2-80 Module Overflow Detection (1400) 4-71
M2 Read Call 2-84 Modules, ROS 2-16
M2 Read Echo 2-85 Move and Translate Routines (1620) 4-89
M2 Sense 2-66 MPX Channel Bus-Out Register 6-10
M2 Storage 2-57 MPX ROS Latch 3-4
M2 Storage Address Register 2-68 Multiplex Mode 1-6
M2 Storage Clock 2-74 Multiplexor Channel 1-6
M2 Storage Read 2-85
M2 Storage Write 2-87 N-Register 1-11
M2 Write Call 2-84 Numbering Systems 1-25
M2 Write Echo 2-85
M2-I 16K Storage 2-111 OCP Interrupt Key 6-15
M2-I 32K Storage 2-113 OCP Load Key 6-15
M2-I.64K Storage 2-114 Op Code 1-42
M2-I 8K Storage 2-105 Op Code Conversion (1400) 4-39
M2-I Auxiliary Storage 2-103 Op Codes 3-9
M2-I Auxiliary Storage for 8K 2-109 Op Codes (1620) 4-78
M2-T Auxiliary Storage for 16K 2-112 Oscillator 2-1
M2-I Auxiliary Storage for 32K 2-113 Overtemperature Sense 5-5, 5-7
M2-I Core Array 2-92 Overvoltage or Overcurrent Sense 5-5, 5-7
M2-I Current Source 2-98
M2-I Data Flow 2-91 Pack 3-28
M2-I Data Ready 2-116 Pack and Unpack 1-40
M2-I Gate 2-100 Pack With Indexing 3-20
M2-I Inhibit 2-101 Packed Decimal Arithmetic 1-16
M2-I Interface 2-115 Packed Decimal Complement Add 1-19
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Packed Decimal Format 1-40

Packed Decimal True Add 1-17

Parity Check Timing 3-43
PH Latch 2-3
Phase Reversal (M2) 2-78

Phase Reversal, 32K (M2) 2-80

PMS 4-28

PMS (1400) 4-59

Power Distribution 5-6
Power-0ff Key 6-14
Power-0ff Sequence (Mid-Pac)

Power-Off Sequence (Stepper Switch)

Power-On Key 6-14
Power-On Sequence (Mid-Pac)

Principles of Operation 3-
Priority Pulse 3-39

Priority Stack Latches 3-4
Privileged Instructions 1
Problem State Bit 1-67
Program Loader 1-77

Program Mask 1-63
Program Mode 1-54
Programmed Mode Switch 4-2
Programmed Mode Switches (14
Programmed Status Word 1-4
Programming Systems 1-74
Protection Exception 4-3,
Protection Key 4-1, 4-3, 4
Protection Stack 4-1
PSW 1-49
Pushbutton Controls on OCP
Interrupt Key 6-14
Load Key 6-14
Power-0Off Key 6-14
Power-On Key 6-14

Rate Switch 6-23

Read Call (M2) 2-84
Read Call (M2-I) 2-116
Read Echo (M2) 2-85
Read Echo (M2-I) 2-116
Read Only Storage 2-4
Read Timing (M2-I) 2-97
Record Zero (1400) 4-69
Register Assignment 1-11
Registers 2-3
Relocatable Library 1-80
Restart 6-25

R-Register 1-11

ROAR 2-27

ROAR Reset 6-17

ROAR Restart 6-24

ROAR Restore Buffer Latch
ROAR Restore Latch 3-4
ROAR Stop  6-23

ROAR Sync 6-23

ROS 2-4, 1-3

ROS Addressing 2-19

ROS Card 2-15

ROS Control Switch 6-24
ROS Controls 2-19

ROS Display 6-4

ROS Document 2-7, 2-15
ROS Module 2-16

ROS Scan 6-24

ROS Sensing 2-24

5-7
Power-0On Sequence (Stepper Switch)

1
3

-67

8
00)
9

4-18,

-17

6-14

3-4

ROS Timings 2-26, 3-1
ROS-to-Memory Timings 3-2

ROS Word 2-12

ROS Word Numbering 2-30

Rotary Control Test Switches 6-23
Rotary Switches 6-15

RR Instruction 1-41

RS Instruction 1-41

RX Instruction 1-41

SA Register 4-
SAL Control 2-
SAL Gate 2-11
SAL Selections 2-11
SAR Delayed Stop 6-24
SAR Restart 6-24
SAR Stop 6-24
Second Error Stop Latch 3-41
Seek Command (1400) 4-70
Select Out (1400) 4-63
Selector Channel l1-6, 1-8
Sense (M2) 2-66
Sense (M2-I) 2-101
Sense Amp (Storage Protect) 4-10
Sense Pads 2-13
Sense Winding (Storage Protect) 4-7
Set Condition Register 3-15
Set IC Key 6-18
Set Program Mask 1-69
Set Storage Key 4-5, 4-71
Set System Mask 1-68
Shared Sub-Channels 1-7
Shift 3-32
Shift Example 3-33
Short Precision 1-21
SI Instruction 1-41
Single Cycle 6-23
Sort/Merge 1-78
Source Register 1-11
Speed 1-4
SS Instruction 1-41
Stack Address Register 4-9
Stack Latches 3-43
Start Key 6-18
Status Bits 1-66
Status Set 2-36
Stepper Switch Power-Off Sequence 5-5
Stepper Switch Power-On Sequence 5-1
Stop 6-25, 2-45
Stop Condition Codes (1620) 4-92
Stop Key 6-19
Storage Address Register (M2) 2-68
Storage Clock (M2) 2-74
Storage Clock (M2-I) 2-96
Storage Control Fields 2-34
Storage Key 4-1
Storage Key 4-16
Storage Protect
Address Decode 4-10
Clock 4-8
Data Flow 4-13
Inhibit Winding 4-7
Sense Amp 4-10
Sense Winding 4-7
Storage Protection 4-1, 1-70
Storage Protection Array 4-6
Storage Protection Functional Units 4-5

2
9
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Storage Protection Theory of Operation
Storage Read (M2) 2-85
Storage Size 1-4

Storage Unit (M2-I) 2-91
Storage Write (M2) 2-87
Store Key 6-20
Sub-Channels 1-7

Subtract Fixed Point 1-15
Supervisor 1-53
Supervisor Call 1-62
Switch A 6-16

Switch E 6-16

System Clock 2-1

System Mask 1-63

System Reset Key 6-17

Tags 6-8

Temperature Compensation (M2-I) 2-103
Theory of Operation (Storage
Protection) 4-13

Timer Update 4-26

Track Format (1620) 4-85

Two-Wire Addressing 2-62

Typebar Decode (1400) 4-66

Upper Indicator Panel 6-4
Channel Number One Display 6-6
Command 6-7
Count Register Display 6-6
Data Register 6-7
Key 6-7
LP Indicator 6
ROS Display 6-
WX Indicator 6

Utility Program

W-3 Bit (1620) 4-77

Word 1-35

Wrap 2-43

Write Call (M2) 2-84
Write Call (M2-I) 2-116
Write Echo (M2) 2-85
Write Echo (M2-I) 2-116
Write Timing (M2-I) 2-97
WX Indicator 6-5

Zone Format 1-37
Zoned Decimal 1-40
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