






















































































































































































































































































































































































































































































































































































































































































































4P 945250-9701 

Slot Board CRU Base Interrupt Level 

1 990/4 NA D,I,2,5 (clock) 
2 Expansion Memory/Write IFAO,. 2 

Protection 
3 913 VDT (option) CO/EO,. 3 
4 Floppy Disc (option) 80/AO,. 7 

5Pl Line Printer (option) 60,. 
5P2 Card Reader (option) 40,. 4 
6Pl PROM Programmer (option) 20,. 
6P2 733 ASR DO,. 6 

H.3 990/10 PROGRAM DEVELOPMENT SYSTEM 

H·2 Texas Instruments Incorporoted 



~ 945250-9701 ---------------------------------------------

SIDE VIEW 
12 INCH 

CHASSIS 

(A)133288 

Slot 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 PI 
12 P2 
13 PI 
13 P2 

SLOT 

(1 ) V 77 77 I 777717777 I I I I I 77 77771J 

(2) VlIIlImlOlllllllZZOlon 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9 ) 

(10) 

( 1 1 ) 

(12) 

( 1 3) 

vallllllllllllllllllllllll! 

IIlmlOIIIIIIIIIOzzl71zzl1 

177111771///11 f/l11l17777/71 

V7777 1IIIIn rzOI77ll1llJ 

1771 11111111l1l17711111 77/1 

II II I I I IIIlIII II II II I 11771l 

Vlllllllllllllllllllllllln 
VZZI71l177//1117777177llJ 
vIlIIZIZZIIIlIIlII77IIIZA 
f7 11177111 /J II II 77//1 7771 
vl7Z ZlZZllZl1 177777777111) 

cPt) (P2) 

Board 
CRU Base 

Interrupt Level 
TILINE Base 

990/10 AU2(B) N/A 0,1,2,5 (clock) 
990/10 AUI N/A 
Memory N/A 2 
Memory N/A 2 
Memory (option) N/A 2 
Memory (option) N/A 2 
DS31 Disc FFCOO'6 13 
913 VDT #3 (option) 140/160'6 9 
913 VDT #2 (option) 100/120'6 10 
913 VDT #1 CO/EO'6 11 
Floppy Disc (option) 80/ AO'6 7 
Line Printer (option) 60'6 14 
Card Reader (option) 40'6 4 
PROM Programmer (option) 20'6 15 
733 ASR 00'6 6 

H-3/H-4 Texas Instruments Incorporoled 
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ALPHABETICAL INDEX 

Address Modification, 990/10 
Addresses: 

Autoincrement 
CRU 
Immediate 
Indexed 
Indirect 
Jump 
Symbolic 
Workspace Register 

Addressing: 
CRU 
Memory 
TILINE 
990/10 
990/4 . 

Addressing Modes 
Applications, System 
Arithmetic Instructions 
Arithmetic Unit, 990/10 
Assembler: 

Cross 
Macro . 
One-Pass 

Assembler Directive: 
AORG 
BES . 
BSS . 
BYTE 
COpy 
DATA 
DEF 
DFOP 
DORG 
DXOP 
END 
EQU 
EVEN 
lOT . 
LIST 
OPTION 
PAGE 
REF 
RORG 

Index-I 

· . . F2-14 

.3.6.5, F3-9 
· .. 3.6.7 
· .. 3.6.8 
.3.6.4, F3-8 
· 3.6.2, F3-6 
· .. 3.6.6 
.3.6.3, F3-7 
.3.6.1, F3-5 

· 2.1.10.1 
· . 2.1.8 
· 2.1.11.1 

. 2.3.2.4, F2-ll, F2-12, F2-13 
.F2-9 

· . A.2 
· . 1.3 
.3.1.3.1 
· C.l.l 

.4.6.1,4.4.1.2 

. . . .4.4.1.3 
. 4.4.1.1, 4.5.1.4 

· 3.4.6 
.3.4.10 
· 3.4.9 
· 3.4.18 
· 3.4.25 
.3.4.19 
.3.4.22 
.3.4.26 
· 3.4.8 
.3.4.27 
.3.4.28 
· 3.4.21 
· 3.4.11 
.3.4.12 
· 3.4.15 
· 3.4.14 
.3.4.17 
.3.4.23 
· 3.4.7 

Texas Insfruments Incorportlfed 
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Assembler Directive: (Continued) 
TEST 
TITL 
UNL 
WPNT 

Assembler Output Directives 
Assembly Language 
Assembly Language Programmer's Guide 
Asynchronous: 

Communications 
Communications Software 
Modem ....... . 

Asynchronous Parallel Data Bus 
Autoincrement Addresses 

BASIC ...... . 
BLWP Context Switch 
Branch Instructions 

Card Reader, 804 
Characteristics: 

Family 
990/10 
990/4 

Chassis: 
OEM 
Rack Mount 
Specifications 
Tabletop 
6-Slot . . . 
13-8lot 

Chassis Wiring, CRU 
COBOL 
Communications: 

Asynchronous 
Synchronous . 

Communications Register Unit 
Communications Software: 

Asynchronous 
Synchronous . . . 

Compare Instructions 
Computing Efficiency 
Console Control CRU Bit Assignments 
Context Switch 

BLWP . 
Interrupt 
LREX 
XOP 

Index-2 

.3.4.20 

.3.4.13 

.3.4.16 

.3.4.24 
3.4.2 
4.4.1 
7.7.8 

. 5.3.1.1,5.3.2.1 
. . .4.5.5.1 
. .. 5.3.2.2 
See TILINE 
.3.6.5, F3-9 

.4.4.4, 6.3.3.2 
.3.1.2.4 
.3.1.3.2 

5.5.3 

. 2.1 
.2.3.1, 4.2.1 
.2.2.1, 4.2.1 

2.4.1 
2.4.4 
. G.l 
2.4.5 
2.4.2 
2.4.3 
.F2-7 

.4.4.3, 6.3.3.2 

5.3.12.1,5.3.1.1 
. 5.3.1.2, 5.3.2.3 

.See CRU 

.4.5.5.1 

.4.5.5.2 

.3.1.3.3 

. 3.1.2 
B.6, TB-l 

.2.1.5.3 

.3.1.2.4 

.3.1.2.1 

.3.1.2.3 

.3.1.2.2 

Texas Instruments IncorporottJd 
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Context Switching Time Comparison 
Control and CRU Instructions 
Cooling Requirements 
Cross Assembler . . . 
Cross Support System 
CRU 

Address Map 
Addresses 
Addressing . 
Chassis Wiring 
Data 
Expansion Interrupts 
Expansion Link 
Interface Signals 

Customer Bulletin 
Customer Service 
Customer Service Engineer 
Customer Support Line 

Data Bus, Asynchronous Parallel 
Data Formats . . . . . . . . 
Debug Monitor, Prototyping System 
Debug Program, 990/10 
Design Characteristics, TX990 
Design Phases . 
Design Process ..... . 
Design, System ..... . 
Disc Based Operating System 
Disc: 

Floppy ....... . 
Moving Head . . . . . . 

Disc System Software Package, 990/10 
DX10 ..... . 

Features . . . . 
System Hardware 

Dynamic RAM 

Efficiency, Computing 
Environmental Requirements 
EPROM ........ . 
Erasable Programmable Read Only Memory 
Error Correcting Memory 
Example: 

Program Coding . . 
Program Description 
Program Overview . 

Index-3 

· .. F3-3 
· .3.1.3.4 
· G.3, G.4 

.4.6.1,4.4.1.2 
· ... 4.6 
.2.1.10, D.1 

· .F2-6 
· 3.6.7 
2.1.10.1 
· .F2-7 
2.1.10.3 
2.1.10.2 
· .F2-5 

· D.3, D.4 
· 7.3 
· 7.2 
7.2.2 
· 7.4 

See TILINE 
· . . 2.1.1 

. See PX9MTR 
.4.5.3.3 
.4.3.1.2 

6.2 
· . 6.3 
· . 6.1 

See DXI0 

· . 5.4.2 
.5.4.1, F5-9 

· 4.5.3 
· 4.3.2 
.4.3.2.1 
.4.3.2.3 
.2.1.7.4 

· 3.1.2 
· . G.6 
.2.1.7.2 

See EPROM 
· .. 2.3.2.3 

3.7.1, F3-10 
3.7.2, F3-11 
· ... 3.7 

Texas Instruments Incorporated 
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Extended Operation 
External Interrupts 

Floppy Disc 
Format: 

Single Address 
Two Address 

Formats, Data 
FORTRAN 

Hardware: 
PX9MTR 
Reference Manuals . 

I/O Data Module, 16 
I/O EIA Data Module, 16 
I/O Panel 
Immediate Addresses 
Indexed Addresses . 
Indirect Addresses . 
Initialize Assembler Directives 
Instruction: 

A • 
AB 
ABS 
AI 
ANDI 
B .. 
BL 
BLWP 
C . 
CB 
CI 
CKOF 
CKON 
CLR 
COC 
CZC 
DEC 
DECT 
DIV . 
IDLE 
INC. 
INCT 
INV 
JEQ 
JGT 

Index-4 

. See XOP 
C.1.5 

5.4.2 

· 2.1.1.2, F2-2 
· 2.1.1.1, F2-1 
· ... 2.1.1 
.4.4.2, 6.3.3.2 

4.5.1 
7.7.1 

5.6.2 
5.6.3 
G.2.3 
3.6.8 

.3.6.4, F3-8 

. 3.6.2, F3-6 
3.4.3 

3.2.1 
3.2.2 

.3.2.12 
· 3.2.3 
.3.2.56 
.3.2.14 
.3.2.15 
.3.2.16 
.3.2.32 
.3.2.33 
.3.2.34 
.3.2.39 
.3.2.40 
.3.2.60 
· 3.2.35 
.3.2.36 
.3.2.10 
.3.2.11 
· 3.2.7 
.3.2.38 
· 3.2.8 
· 3.2.9 
.3.2.59 
.3.2.25 
.3.2.23 

Texas Instruments /ncorporoted 
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Instruction: (Continued) 
JH 
JHE 
JL 
JLE 
JLT 
JMP 
JNC 
JNE 
JNO 
JOC 
JOP 
LDCR 
LDD 
LDS . 
LI 
LIMI 
LIST 
LMF 
LREX 
LWPI 
MOV 
MOVB 
MPY 
NEG 
ORI . 
RSET 
RTWP 
S . 
SB 
SBO 
SBZ 
SETO 
SLA . 
SOC . 
SOCB 
SRA 
SRC . 
SRL . 
STCR 
STST 
STWP 
SWPB 
SZC . 
SZCB 
TB 

Index-S 

.3.2.19 

.3.2.21 

.3.2.20 

.3.2.22 

.3.2.24 

.3.2.18 

.3.2.28 

.3.2.26 

.3.2.29 

.3.2.27 

.3.2.30 
· 3.2.45 
.3.2.72 
.3.2.71 
.3.2.47 
· 3.2.48 
· .T3-3 
.3.2.50 
· 3.2.41 
.3.2.49 
.3.2.51 
.3.2.52 
· 3.2.6 
.3.2.13 
.3.2.57 
.3.2.37 
.3.2.17 
· 3.2.4 
· 3.2.5 
· 3.2.42 
· 3.2.43 
· 3.2.61 
.3.2.67 
.3.2.62 
.3.2.63 
.3.2.66 
.3.2.69 
.3.2.68 
.3.2.46 
.3.2.54 
.3.2.55 
.3.2.53 
.3.2.64 
.3.2.65 
.3.2.44 

Texas Instruments Incorporoted 
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Instruction: (Continued) 
X .. 
XOP ...... . 
XOR ...... . 

Instruction Addressing Modes 
Instruction Description Conventions 
Instruction Execution Times: 

990/10 
990/4 

Instruction Set 
Instruction Terms 
Instructions: 

Arithmetic 
Branch 
Compare . 
Control and CRU 
Load and Move . 
Logical 
Long Distance Addressing 
Shift ...... . 
Versatility of . . . . 

Interrupt Context Switch 
Interrupt Processing 
Interrupt Table 
Interrupt Wiring . 
Interrupts 

CRU Expansion 
External 
Internal 
Vectored 
990/10 
990/4 

Librarian 
Line Printer: 

306 .. 
588 ... 

Link Editor 
Load and Move Instructions 
Location Counter Assembler Directives 
Logical Instructions . . . . . . . . 
Long Distance Addressing Instructions 
LREX Context Switch 

Macro Assembler 
Maintenance Agreement 
Manuals ...... . 

Index-6 

.3.2.31 

.3.2.70 

.3.2.58 
.T3-2 

3.2 

C.3 
· B.12, TB-3 
Appendix A 

· . A.3 

.3.1.3.1 

.3.1.3.2 

.3.1.3.3 

.3.1.3.4 

.3.1.3.5 

.3.1.3.6 

.3.1.3.9 

.3.1.3.7 
· 3.1.1 
.3.1.2.1 
· .F3-2 
· .T3-1 
.2.1.5.2 
· 2.1.5 

. 2.1.10.2 

.. C.1.5 
.2.1.5.1, C.1.4 

· .. C.1.3 
· .. 2.3.2.7 
2.2.2.4, B.4 

.4.5.3.4 

· 5.5.1 
· 5.5.2 
.4.5.3.2 
.3.1.3.5 

. . . . . . . . . . . . 3.4.1 
.3.1.3.6 
.3.1.3.9 
.3.1.2.3 

.4.4.1.3 
· 7.2.5 

.7.7, F74 

Texas Instruments Incorporoted 
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Mapped Address Development 
Master, TILINE 
Memory: 

Addressing . 
Erasable Programmable Read Only 
Error Correcting 
Programmable Read Only 
Random Access 
990/10 
990/4 ..... 

Memory Expansion: 
990/10 
990/4 ..... 

Memory Mapping 
Memory Options, 990/4 
Memory Packaging 
Microcomputer, 990/4 . 
Microprocessor, TMS9900 
Minicomputer 990/10 
Modem: 

Asynchronous 
Synchronous . 

Moving Head Disc 

OEM Chassis 
One-Pass Assembler 
Operator Panel 

Panel: 

. 3.1.3.5, F3-4 
F.4.1.1 

. 2.1.8 
See EPROM 
· .. 2.3.2.3 
· See PROM 

See RAM 
2.3.2 

. 2.2.2 

.2.3.2.2 
. 2.2.2.3, 2.2.2.2 

2.3.2.6, F2-15 
. B.3 
2.1.9 
1.2.2 
1.2.1 

1.2.3, C.I 

.. 5.3.2.2 

. .5.3.2.4 
.5.4.1, F5-9 

· .. 2.4.1 
. 4.4.1.1,4.5.1.4 

. 2.4.6, G.2.2, F2-16, F2-18 

Operator . . . . . . 2.4.6, G.2.2, F2-16, F2-18 
Programmer .2.4.7, G.2.1, F2-17, F2-19 

Parts Inventory, Spare 7.2.4 
Peripheral Control Space, TILINE . . . . C.1.2 
Pin Assignments, 990/4 . . . . TB-2 
Power Requirements, 990/4 . 2.2.2.6, T2-1 
Power, Standby . . . . . .6.3.3.1 
Prerequisites, Software . . . . . .T4-1 
Program Linkage Assembler Directives . . . 3.4.4 
Programmable Read Only Memory . . . See PROM 
Programmer's Guide, Assembly Language ... 7.7.8 
Programmer Panel 2.2.2.5,2.4.7, G.2.1, F2-17, F2-19 
Programming Card . . . . . . 7.7.9 
PROM . . . . . . . . . . . ... 2.1.7.2 
PROM Programming Module ..... 5.7 
Prototyping System Debug Monitor . See PX9MTR 

Index-7 Texas Inslruments Incorporaled 
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Prototyping System Software Package, TMS9900 
Prototyping System Text Editor 
Pseudo-Instruction: 

NOP 
RT 
XVEC 

PX9EDT 
PX9MTR 

Rack Mount Chassis 
RAM: 

Dynamic .... 
Static . . . . . 

Random Access Memory 
Reference Manuals, Hardware 

SDSTIE 
Service, Customer . . . . 
Service Engineer, Customer 
Shift Instructions 
Simulator, TMS9900 . 
Single Address Format 
Slave, TILINE 
Software: 

Compatibility 
Prerequisites 

Source Editor, 913 VDT 
Spare Parts Inventory 
Specifications, Chassis 
Standby Power 
Static RAM 
Status Register 
Switch, Context 
Symbolic Addresses 
Symbolic Operation Codes 
Synchronous: 

Communications 
Communications Software 
Modem ..... 

System Configurations 
System Design 
System Hardware: 

DXI0 
TX990 

4.5.1 
. See PX9EDT 

3.5.1 
3.5.2 
3.5.3 

.4.5.1.3 
· 4.5.1 

.2.4.3,2.4.7.1 

· .2.1.7.4 
· .2.1.7.3 
See RAM 

· 7.7.1 

.4.5.3.1 
· . 7.2 
· 7.2.2 
.3.1.3.7 
· 4.6.2 

. 2.1.1.2, F2-2 
· F.4.1.l 

4.2,4.2.2 
· .. T4-1 

See SDSTIE 
· 7.2.4 
· . G.l 
.6.3.3.1 
.2.1.7.3 

2.1.2, A.4 
· .2.1.5.3 

. 3.3.1, 3.6.3, F3-7 
..... 3.3.2 

. 5.3.1.2, 5.3.2.3 
.4.5.5.2 
.5.3.2.4 

. H.l 
· . 6.1 

.4.3.2.3 

.4.3.1.3 

Index-8 TexDS Instruments Incorporoled 



945250-9701 ~ ------------------------------------------------
Tabletop Chassis 
Terminal Executive Operating System 
Terminal: 

733 ASR Data 
733 KSR Data 
913 Video Display 

Text Editor, Prototyping System 
TI-CARE .. 
TILINE 

Addressing . . 
Bus Acquisition 
Coupler 
Coupler Configurations 
Devices ..... 
General Slot Pin-out 
Interface Signals 
Links 
Master .... 
Module Configurations 
Peripheral Control Space 
Slave 

TIMIX .... 
TMS9900: 

Address Bus 
Data Bus .. 
Data Bus Control Signals 
Microprocessor 
Prototyping System Software Package 
Simulator 

Training 
TTY lElA Module 
TX990 ..... 

Design Characteristics 
Features .... 
System Hardware 

Vectored Interrupts 
Versatility of Instructions 

Workspace ..... . 
Workspace Diagram 
Workspace Register Addresses 

XOP ..... . 
Context Switch 

Index-9 

· .. 2.4.5 
.See TX990 

· S.2.2, FS-4 
· .. S.2.2 
.S.2.1, FS-1 

. See PX9EDT 
· .. 7.2.1 
.2.1.11, F.1 

2.1.11.1 
· F.4.2 
2.1.11.3 

F.S.1 
· F.3 
TF-1 

· F.4 
2.1.11.2, F2-8 

F.4.1.1 
· . F.6 
· C.1.2 
F.4.1.1 

7.6 

E.2 
E.1 
E.3 

1.2.1 
4.5.1 
4.6.2 
· 7.S 
S.6.1 

.4.3.1, 4.S.4 
.4.3.1.2 
.4.3.1.1 
.4.3.1.3 

C.1.3 
3.1.1 

2.1.4 
.F3-1 

.3.6.1, F3-S 

· 2.1.6 
.3.1.2.2 

Texas /nsfrul1ltJflfs IncorporoftJd 
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6-Slot Chassis . 
13·Slot Chassis 
16 I/O Data Module 
16 I/O EIA Data Module 
306 Line Printer 
588 Line Printer 
733 ASR Data Terminal 
733 KSR Data Terminal 
804 Card Reader 
913 VDT Source Editor 
913 Video Display Terminal 
990 Family Software 
990-733 ASR System Software 
990/10: 

Address Modification 
Addressing . . 
Arithmetic Unit 
Characteristics 
Debug Program 
Disc System Software Package 
Instruction Execution Times 
Interface Description 
Interrupts 
Memory ..... 
Memory Expansion 
Minicomputer 
Pin Assignments 

990/4: 
Addressing . . 
Characteristics 
Instruction Execution Times 
Interrupts 
Memory 
Memory Expansion 
Memory Options 
Microcomputer . . 
Pin Assignments 
Power Requirements 

Index-l0 

2.4.2 
2.4.3 
5.6.2 
5.6.3 
5.5.1 
5.5.2 

.5.2.2, F5-4 
· .. 5.2.2 
· .. 5.5.3 
See SDSTIE 
.5.2.1, F5-l 

1.2.4 
· 4.5.2 

· F2-l4 
. 2.3.2.4, F2-11, F2·12, F2-13 

· . . C.Ll 
.2.3.1, 4.2.1 

· .4.5.3.3 
· . 4.5.3 
C.5, TC-3 

· . C.3 
.2.3.2.7 
· 2.3.2 
.2.3.2.2 

1.2.3, C.l 
TC-2 

.F2-9 
.2.2.1, 4.2.1 
· B.12, TB-3 
2.2.2.4, B.4 
· .. 2.2.2 

. 2.2.2.2, 2.2.2.3 
· .. B.3 

· . 1.2.2, B.l 
· ... TB-2 
· 2.2.2.6, T2-1 

Texas Instruments Incorporated 
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RACK-MOUNT CABINET WORKSHEET 
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63 

70 
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42 21 

49 14 
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NOTES 
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