
THIS DOCUMENT AND ITS CONTENTS ARE THE PROPERTY OF
DAVE NUTTING ASSOCIATES, INCORPORATED AND BALLY
MANUFACTURING CORPORATION.  THE INFORMATION
CONTAINED HEREIN IS BOTH PROPRIETARY AND
CONFIDENTIAL.

NO PART OF THIS DOCUMENT MAY BE REPRODUCED, STORED
IN A RETRIEVAL SYSTEM, OR TRANSMITTED IN ANY FORM
OR BY ANY MEANS ELECTRONIC, MECHANICAL, CHEMICAL,
PHOTOGRAPHICAL, RECORDING, PHOTOCOPYING OR
OTHERWISE.

DAVE NUTTING ASSOCIATES, INCORPORATED ASSUMES NO
RESPONSIBILITY FOR THE USE OF ANY CIRCUITRY OTHER
THAN CIRCUITRY EMBODIED IN A DAVE NUTTING
ASSOCIATES, INCORPORATED DESIGNED PRODUCT.

THIS DOCUMENT MUST BE RETURNED TO DAVE NUTTING
ASSOCIATES, INCORPORATED BY REGISTERED MAIL WITHIN
FIVE DAYS OF WRITTEN DEMAND.

© 1978 DAVE NUTTING ASSOCIATES, INCORPORATED
© 1978 BALLY MANUFACTURING CORPORATION

Nutting Manual
Version 1.0 - Released Nov 04, 2000

This PDF document was originally scanned in by Frank Palazzo (Thank you!).   It has been slightly changed-- the
index has been re-typed and converted to PDF so that it looks cleaner courtesy of the Bally Alley newsletter.  For
other reprints and more information visit:

http://www.ballyalley.com

Corrections?  Suggestions?  Email Adam Trionfo at: ballyalley@hotmail.com



i

TABLE OF CONTENTS - SOFTWARE

1 Home Video Game System

2 User Program Interface

5 System Routine Conventions

7 Inline Argument Mask Table Entry

8 INTPC Begin Interpreting

9 XINTC Exit Interpreter

10 RCALL Call Assembly Language Subroutine

11 MCALL Call Interpreter Subroutine

12 MJUMP Interpreter Jump

13 MRET Return From Interpretive Subroutines

14 Screen Handler

15 SETOUT Set Display Ports

16 FILL Fill A Contiguous Area With Constant

17 RECTAN Paint A Rectangle

18 Screen Write Routines

19 Standard Calling Sequence

20 Pattern Representation

21 VWRITR Write Relative From Vector

22 WRITR Write Relative

23 WRITP Write With Pattern Size Scare Up

24 WRIT Write Pattern

25 WRITA Write Absolute

26 SAVE Save Area

27 RESTOR Restore Area

28 VBLANK Blank From Vector

29 BLANK Blank Area

30 SCROLL Scroll Window



ii

31 Screen Alphanumeric Display Routines

34 DISNUM Display BCD Number

35 DISTIM Display Time

36 CHRDIS Display Character

37 STRDIS Display String

38 STRDIS Interpretation of Codes 64H to 7FH

39 Screen Vectoring - Vectoring Routines

42 VECT Vector Object In Two Dimensions

43 VECTC Vector A Co-ordinate

44 RELABS Convert Relative Co-ordinates

45 RELAB1 Convert Relative Address To Absolute

46 COLSET Set Color Registers

47 INCSCR Increment Score And Compare To End Score

48 PAWS Pause

49 KCTASC Key Code to ASCII

50 SENTRY Sense Transition

53 DOIT Respond To Input Transition

54 PIZBRK Coffee Break, Black Out Screen, Wait For Key

55 Example

56 Interrupt - Music Processor

57 MUZCPU Instruction Set

58 Music Score Example

59 BMUSIC Begin Playing Music

60 EMUSIC Stop Music

61 ACTINT Active Interrupts

62 DECCTS Decrement Counter/Timers

63 CTIMER



iii

64 STIMER Decrement Timers

65 MOVE Move Bytes

66 INDEXN Index Nibble

67 STOREN Start Nibble

68 INDEXW Index Word

69 INDEXB Index Byte

70 SETB Store Byte

71 SETW Store Word

72 Cassette Conventions

75 GETPAR Get Game Parameter

76 MENU Display Menu And Branch On Selection

77 GETNUM Get Number

79 MSKTD Joystick Mask To Deltas

80 RANGED Ranged Random Number



iv

TABLE OF CONTENTS - HARDWARE

81 Introduction

82 Memory Map

85 Screen Map

88 Color Mapping

89 Background Color

90 Vertical Blank

92 Interrupt Feedback

92 Interrupt Control Bits

93 Screen Interrupt

93 Light Pen Interrupt

94 Magic Register

95 Expand

96 Shifter

96 Flopper

98 Rotator

100 OR And XOR

100 Intercept

101 Player Input

103 Master Oscillator

104 Tones

104 Sound Block Transfer

106 Output Ports

107 Input Ports



v

109 Microcycler

111 Address Chip Description

114 Data Chip Description

117 I/O Chip Description

119 Music Processor

123 Custom Chip Timing

131 Video Timing

135 Electrical Specifications for

Midway Custom Circuits



vi

LIST OF ILLUSTRATIONS

6 Context Block Format

20 Pattern Representation

32 Option Byte

33 Alternate Font Descriptor

40 Vector Block

41 Vector Status Detail

41 Checks Mask Detail

44 Normal and Flopped Co-ordinate Systems

51 Keypad Mask Configuration

56 Voices Status Register

66 INDEXN

68 INDEXW

74 Cassette Map.

78 Display Number Options

78 Character Display Options

83 Memory Map Low Resolution

84 Memory Map High Resolution

86 Screen Map Low Resolution

87 Screen Map High Resolution

91 Color Register Map

97 Shifter - Flopper

99 Rotator

102 Player Input

105 Audio Generator Block Diagram

106 Output Ports



vii

107 Input Ports

108 System Block Diagram

110 Microcycler Block Diagram

113 Address Chip Block Diagram

116 Data Chip Block Diagram

118 I/O Chip Block Diagram

121 Master Oscillator

122 Tone Generators

124 Memory Write Without Extra Wait State

125 Memory Write With Video Wait State

126 Memory Read Without Extra Wait State

127 Memory Read With Video Wait State

128 I/O Read From Port 10H - 17H

129 I/O Read From Other Than Port 10H - 17H

130 I/O Write

132 Relationship Between 7M, Horiz Dr, Vert Or,

OG, PX, and RAS

133 Relationship Between Horiz Dr, Horiz Blank,

Horiz Sync, and Color Burst

134 Relationship Between Vertical Sync,

Vertical Blank, and Vertical Drive










































































































































